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GOVERNMENT COLLEGE OF ENGINEERING, SALEM 1 636 011.
B.E1 CIVIL ENGINEERING (FULL TIME)

SEMESTER |
Hours / *
S. Course . Cat Week 5 Max. Marks
Course Title @
No. Code =
L|T|P| © |CA|FE|Total
1 22MC101 | Induction Program MC | - | - - 0 - - -
THEORY
2 29MA101 Matnc.es, Calculus and Ordinary Differential Bs | 3|10 4 20 | 60 | 100
Equations
3 22PH101 | Engineering Physics BS|3|1]|0 4 40 | 60 | 100
4 22CY101 | Engineering Chemistry BS|3|1)|0 4 40 | 60 | 100
5 22EE101 | Basic Electrical and Electronics Engineering| ES | 3 | 1 | O 4 40 | 60 | 100
6 22ME101 | Engineering Graphics and Design ES| 1|0 | 4 3 40 | 60 | 100
7 | 22MC102 | Heritage of Tamil / vel1lofo] 1 100 - | 100
PRACTICAL
8 22EN102 | Professional Skills Laboratory HS | 0| 0| 2 1 60 | 40 | 100
9 22PH103 | Physics Laboratory BS| 0|0 |3| 15| 60| 40| 100
10 22CY102 | Chemistry Laboratory BS| 0| 03] 15| 60| 40| 100
11 22EE102 Basic Electrical and Electronics Engineering eslolol3!l 15! 60! 40! 100
Laboratory
TOTAL 25.5 1000
SEMESTER I
Hours /
S. Course . Cat Week % Max. Marks
No. Code Course Title ®
L|T|P| O |CA| FE |Total
THEORY
1 22EN10L Comr_nunlcatlve English (Theory Cum Hs | 2 1 o | 2 3 50 | 50 | 100
Practical)
> 29MA201 Part|aID|fferent|aI_Equatlons, Vector Calculug BS | 31110 4 20 | 60 | 100
and Complex Variables
3 22CY201 | Environmental Science and Engineering BS | 3|00 3 40 | 60 | 100
4 22CS101 | Problem Solving and C Programming ES| 3|00 3 40 | 60 | 100
5 22CE101 | EngineeringVlechanics ES| 2|10 3 40 | 60 | 100
6 22HS201 | Universal Human Values HS | 2| 1|0 3 40 | 60 | 100
7 22MCINO1 | Engineering Sprints EE| 0| 0| 2 1 100 | - 100
8 29MC201 Tamils and Technology/ '\I;:g 110lo0 1 100! - 100
9 22NC201 | NCC COURSE | (only for NCC Students) NC | 3|0|0| 3 | 40| 60| 100
PRACTICAL
10 22CS102 Computer Practice and C Programming Eslolol3l 15! 60! 40! 100
Laboratory
11 22ME102 | Workshop Manufacturing Practices ES| 0| 0| 4 2 60 | 40 | 100
TOTAL 245 1100

* NCC credit courselevel | is offered for NCC students only. The grades earned by the students will be recorded in the Mark sheet,
however the same shall not be considered for the computation of CGPA
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SEMESTER Il

s Course . HV\Olg:aSk/ g Max. Marks
No. Code Course Title Cat. 3
L|T|P|O]|CA| FE |Total
THEORY
1 22MA301 | Transforms and Numerical Methods BS | 3|1 |0| 4 |40 |60 |100
2 22CE301 | Mechanics of Fluids PC | 3| 0 |O0| 3 |40 |60 |100
3 22CE302 | Surveying PC | 3| 0|0| 3|40 |60 |100
4 22CE303 | Construction Materials antiechnology PC | 3| 0|0| 3 |40 |60 |100
5 22ES301 | Mechanics of Solids ES | 3] 0|0| 3|40 |60 |100
6 22EN301 | Technical English HS | 2| 0|2]| 3 |50 |50 |100
7 22MCINO2 | Innovation Sprints EE | 0| O0O|2| 1 |100]| - 100
PRACTICAL
8 22CE304 | Advanced Surveying and Basic GPgactical PC | 0| 0|4 2 60 | 40 | 100
9 22CE305 | Material Testing and Evaluation Laboratory PC | 0| 0|4 2 60 | 40 | 100
10 22NC301 |NCC Coursé 1l (Only for NCC Students) NC | 3] 0|0]| 3| 40 | 60 100
TOTAL 24 1000
SEMESTER IV
s, Course . . HV?/:;SK/ % Max. Marks
No. Code ourse Title Cat. o)
L|T|P|O]|CA | FE |Total
THEORY
1 22CE401 | Strength of Materials PC | 3|1 |0| 4| 40| 60| 100
2 22CE402 | Steel Structural Elements PC | 3| 1|0| 4| 40 | 60| 100
3 22CE403 | Mechanics of Soils PC 310|0| 3| 40| 60| 100
4 22CE404 | Water SupplyEngineering PC | 3] 0(|0| 3| 40| 60| 100
5 22CE405 | Applied Hydraulics and Fluid Machinery PC | 3] 0|0| 3| 40| 60| 100
6 22CE406 | Concrete Technology PC | 3]0 (|0| 3| 40| 60| 100
7 22MCINO3 | Design Sprints EE | 0| O |2| 1]100]| - 100
8 22MC401 | Disaster Preparedness dpldnning MC |2 | -1]-|0/|1l00| - 100
PRACTICAL
9 22CE407 | Computer Aided Building Drawing PC | O] 0 |3]|15]| 60| 40| 100
10 22CE408 | Applied Hydraulics and Machinery Laboratory PC | 0 | O | 3| 15| 60 | 40 | 100
TOTAL 24 1000

* NCC credit course level I is offered forNCC students only. The grades earned by the students will be recorded in the Mark
sheet, however the same shall not be considered for the computation of CGPA
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SEMESTER V

s, Course . F:/?/léresk/ % Max. Marks
No. Code Course Title Cat. o
L|T|P|O]| CA |FE| Total
THEORY
1 22CE501 | Basic Structural Analysis PC |3|] 1 |0]| 4 40 |60 | 100
2 22CE502 | Foundation Engineering PC |3] 0 |O0]| 3 40 |60 | 100
3 22CE503 | Water Resources Engineering PC |3] 0 |0O]| 3 40 |60 | 100
4 22CE504 | Design of Reinforced Concrete Elements PC |3| 1 |0| 4 | 40 |60 | 100
5 22CE505 | Waste Water Engineering PC |3] 0 |0 3 40 |60 | 100
6 22CE506 | Transportation Engineering PC |3] 0 |0} 3 40 |60 | 100
7 22MCINO4 | Ideation Sprints EE |O|] O 2] 1 | 100 | - 100
8 22MC301 | Indian Constitution MC (2| O |[O| O | 100 | - 100
PRACTICAL
9 22CE507 | Geotechnical Engineering Laboratory PC [0O| 0| 3 |15| 60 |40 100
10 | 22CE508 E;';’gﬁ:t;n;mal Quality Measurement Pc 0| 0|3 |15| 60 | 40| 100
TOTAL 24 | 460 | 440, 1000
SEMESTER VI (Regular Stream)
Hours / "
NSc;. ngc;ze Course Title Cat. Week % Max. Marks
L|T|P|]O]|CA/| FE |Total
THEORY
1 22CEPExx | Professional Electivel PE | 3| 0 |0]| 3 40 | 60 | 100
2 22CEPExx | Professional Electivell PE | 3| 0 |0]| 3 40 | 60 | 100
3 22CEPExx | Professional Electivelll PE | 3] 0|0 3 40 | 60 | 100
4 22__OExx | OpenElective- | OE | 3| 0|0] 3 40 60 | 100
5 22__OExx | Open Elective Il OE | 3| 0|0 3 40 | 60 | 100
6 22__OExx | Open Elective llI OE | 3| 0|0] 3 40 60 | 100
PRACTICAL
7 22CE601 | Mini Project EE | 0| O |6 3 60 40 | 100
TOTAL 21 700
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SEMESTER VI (ProtosemStream)

Hours /
(2]
S, Course . Week £ Max. Marks
NO Code Course Title Cat. 9]
’ L|T|P|O|CA]| FE |Total
THEORY
1 22PSPEO1 | Computational Hardware PE | 3| 0| O | 3] 100 - 100
2 22PSPEO2 | Coding for Innovators PE | 3| 0| O | 3] 100 - 100
3 22PSPEO3 | IndustrialAutomation PE | 3| 0 0| 3]100| - 100
4 22PSOEO1 | Applied Design Thinking OE |3/ 0| 0| 3|100| - 100
5 22PSOEOQ2 | Startup Fundamentals OE |3/ 0| 0| 3| 100| - 100
6 22PSOEO03 | Prototype Development OE |3| 0 0| 3 |100]| - 100
PRACTICAL
7 22PSEEOQ1 | Robotics EE 0] O 6 | 3 |100| - 100
TOTAL 21 700
SEMESTER VII
A %) Max. Marks
S. Course . Week 5
No Code Course Title Cat. )
L|T|P| O ]| CA | FE |Total
THEORY
1 22CE701 | Advanced Structural Analysis PC | 3|00 3 40 | 60 | 100
> 292CE702 Human_V_aIues, Professional Practidetics HS 3lolol 3 20 | 60 | 100
and Building bylaws
3 22CE703 | Estimation, Costing and Valuation PC | 3|00 3 40 | 60 | 100
4 22CEPExx | Professional ElectivelV PE 3|10(0] 3 40 | 60 | 100
5 22CEPExx | Professional ElectiveV PE 3/0j0| 3 40 | 60 | 100
PRACTICAL
6 22CE704 | Concrete Technology Laboratory PC 0O|0|3|15| 60 | 40| 100
7 22CE705 Computer Aided Design and Drawing (Concr¢ pc | olol3l 15! 60| 40| 100
& Steel)
TOTAL 18 700
SEMESTER VIl
Hours / "
S. Course . Week 5 Max. Marks
No Code Course Title Cat. )
L|T|P|O]|CA/|FE|Total
THEORY
1 22CEPEXxx | Professional ElectiveVI PE | 3| 0| O | 3| 40| 60 | 100
PRACTICAL
2 22CE802 | Project Work EE | 0| O 14| 7 | 80 | 120| 200
TOTAL 10 300
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LIST OF PROFESSIONAL ELECTIVE COURSES

S No. Course Course Title Hours/Week % Maximum Marks
Code Cat 5
L T P @) CA FE | Total
COURSES OFFERED FOR THE VI SEMESTER
1 22CEPEO1 | Building Information Modelling PE 3 0 0 3 40 60 100
2 22CEPEO02 | Advanced Steel Structures PE 3 0 0 3 40 60 100
3 22CEPEO3 Dynamics andearthquake Resistant Des PE 3 0 0 3 40 60 100
of Structures
4 22CEPEO04 | Air Pollution Control Engineering PE 3 0 0 3 40 60 100
5 22CEPEO5 | Solid Waste Management PE 3 0 0 3 40 60 100
5 29CEPEOG Subsurface ' Investigation ar PE 3 0 0 3 40 60 100
Instrumentation
7 22CEPEOQ7 | Airports, Docks and Harbours Engineeriy PE 3 0 0 3 40 60 100
8 22CEPEO08 | Highrise Buildings PE 3 0 0 3 40 60 | 100
9 22CEPEQ9 | Coastal Structures PE 3 0 0 3 40 60 | 100
10 | 22CEPE10 | Watershed Management PE 3 0 0 3 40 60 100
11 22CEPE11 | Rock Mechanics and Applications PE 3 0 0 3 40 60 100
COURSES OFFERED FOR THE VII SEMESTER
12 22CEPE12 | Prestressed Concrete Structures PE 3 0 0 3 40 60 100
13 | 22CEPE13 | AdvancedConcrete Design PE 3 0 0 3 40 60 100
14 22CEPE14 | Hazardous Waste Management PE 3 0 0 3 40 60 100
15 22CEPE15 | Irrigation Engineering PE 3 0 0 3 40 60 100
16 | 22CEPE16 | Hydrology PE 3 0 0 3 40 60 100
17 22CEPE17 | Advanced Surveying Techniques PE 3 0 0 3 40 60 100
18 22CEPE18 | Traffic Engineering and Management PE 3 0 0 3 40 60 100
19 22CEPE19 | Soil Structure Interaction PE 3 0 0 3 40 60 100
20 | 22CEPE20 | River Engineering PE 3 0 0 3 40 60 | 100
21 22CEPE21 | Design of Composite Structures PE 3 0 0 3 40 60 100
COURSES OFFERED FOR THE VIIl SEMESTER
22 22CEPE22 | Storage Structures PE 3 0 0 3 40 60 100
23 29CEPE23 Sustainable and  Green  Buildin PE 3 0 0 3 40 60 100
Technology
24 | 22CEPE24 | Formwork for Concrete Structures PE 3 0 0 3 40 60 100
25 22CEPE25 | Marine pollution Monitoring and Control| PE 3 0 0 3 40 60 100
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26 | 22CEPE26 | Open Channel Flow PE 0 0 40 60 100
27 22CEPE27 | Ground Improvement Techniques PE 0 0 40 60 100
28 22CEPE28 | Railway Engineering PE 0 0 40 60 100
29 22CEPE29 | Urban Planning & Development PE 0 0 40 60 100
30 | 22CEPE30 | Ferrocement Technology PE 0 0 40 60 | 100
31 22CEPE31 | Earth Retaining Structures PE 0 0 40 60 100
LIST OF OPEN ELECTIVE COURSES
Cour Hours/Week @ Maximum Marks
S.No. (c:)udse Course Cat 3
ode L | T| P | G| CA | FE |Total
COURSES OFFERED BY THE DEPARTMENT OF MATHEMATICS
1 22MAOEO01 | Sampling Theory OE 3 0 0 3 40 60 100
2 22MAOEOQ02 | Numerical Methods OE 3 0 0 3 40 60 100
3 22MAOEO03 | Probability and Queuingheory OE 3 0 0 3 40 60 100
COURSES OFFERED BY THE DEPARTMENT OF CIVIL ENGINEERING
4 22CEOEO01 | Environmental Management OE 3 0 0 3 40 60 100
5 | 22CEOEQ2 | Disaster Mitigation and OE | 3| 0| o| 3| 4 |60] 100
Management
6 22CEOEO3 Repair andrehabilitation of Building OE 3 0 0 3 40 60 100
Elements
7 22CEOEO04 | Mechanics of Deformable bodies OE 3 0 0 3 40 60 100
COURSES OFFERED BY THE DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING
8 22CSOEOQL | Object Oriented Programming Concepts] OE | 3 | 0 0 3 40 | 60 | 100
9 22CSOEOQ2 | Operating Systems Principles OE 3 0 0 3 40 | 60 | 100
10 22CSOEO03 | computer Communications and Network OE 3 0 0 3 40 60 100
11 | 22CSOEO04 | python Programming OE | 3| 0| 0o | 3 40 | 60 | 100
12 | 22CSOEQS | |ntroduction to Programming in Java OE | 3 | O 0 3 40 | 60 | 100
13 22CSOEOQ6 | computer Organization OE 3 0 0 3 40 60 100
14 22CSOEOQ7 | Data Structures using C++ OE 3 0 0 3 40 60 | 100
15 | 22CSOEOQ8 | cloud Computing Fundamentals OE | 3| 0| 0| 3| 40 | 60 | 100
16 22CSOE09 Art|f|C|-aI Intelligence and Machine OE 3 0 0 3 40 60 100
Learning
COURSES OFFERED BY THE DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING
17 22ECOEO1 | Fundamentals of Electron Devices OE 3 0 0 3 40 60 | 100
18 22ECOEQ2 Principles of Modern Communicatior| OE 3 0 0 3 40 60 100
Systems
19 22ECOEOQ3 | Microcontrollers and its applications OE 3 0 0 3 40 60 100
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20 22ECOEO04 | Computer Networks OE 3 0 0 3 40 60 100
21 22ECOEOQ5 | Basics of Embedded Systems OE 3 0 0 3 40 60 100
22 22ECOEO06 | Basics of Internet of Things OE 3 0 0 3 40 60 100
23 22ECOEQ7 | Basics of Artificial Intelligence OE 3 0 0 3 40 60 100
COURSES OFFERED BY THE DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING
24 22EEOEOQ1 | Renewable Energy Sources OE 3 0 0 3 40 60 100
25 22EEOEO?2 | Industrial Drives OE 3 0 0 3 40 60 100
26 22EEOEOQ3 | Energy Conservation and Management | OE 3 0 0 3 40 60 100
27 22EEOEO04 | Electric Vehicles OE 3 0 0 3 40 60 100

COURSES OFFERED BY THE DEPARTMENT OF MECHANICAL ENGINEERING

Design of Machine Elements and

28 22MEOEO1 OE 3 0 0 3 40 60 100

Machining
29 22MEOEO02 | Industrial Engineering OE 3 0 0 3 40 60 100
30 22MEOEO03 | Industrial Robotics OE 3 0 0 3 40 60 100
31 22MEOEO04 | Power plant Engineering OE 3 0 0 3 40 60 100
32 22MEOEO5 | Principles of Management OE 3 0 0 3 40 60 100
33 22MEOEO06 | Professional Ethics in Engineering OE 3 0 0 3 40 60 100
34 22MEOEQ7 | Renewable Sources of Energy OE 3 0 0 3 40 60 100
35 22MEOEO08 | Robotic Process Automation OE 3 0 0 3 40 60 100
36 22MEOEQ9 | Total Quality Management OE 3 0 0 3 40 60 100
COURSES OFFERED BY THE DEPARTMENT OF METALLURGICAL ENGINEERING

37 22MTOEO1 | Foundry and Welding Technology OE 3 0 0 3 40 60 100
38 22MTOEOQ2 | Surface Engineering OE 3 0 0 3 40 60 100
39 22MTOEOQ3 | Design and Selection of Materials OE 3 0 0 3 40 60 100
40 22MTOEO4 | Nano Science and Technology OE 3 0 0 3 40 60 100
41 22MTOEOQ5 | Materials for Automobile Components OE 3 0 0 3 40 60 100
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B.ET HONOURS

A student can alsoptionally register for additional courses (18 credits) and become eligible for the award of B.E. /

B.Tech. (Honours) or Minor Degree.For B.E. / B. Tech. (Honours).

A student shall register for the additional courses (18 credits) from semester V onwards. These courses shall be fthe

same vertical or a combination of different verticals of the same programme of study only.

PROFESSIONAL ELECTIVE COURSES - VERTICALS FOR HONOURS

VERTICAL | VERTICAL I VERTICAL Il

Construction Engineering and

Structural Engineering Management

Environmental Engineering

Industrial Wastewater

Smart Materials and

22CEH101| Bridge Engineering 22CEH201 Treatment 22CEH301 Smart Structures
. I . Construction
29CEH102 Repair & Rehabilitation of 292CEH202 Envwonmental Impact an 22CEH302 | Techniques and
Structures Risk Assessment .
Equipment
Environmental Proiect Safe
22CEH103| Industrial Structures 22CEH203| Management & 22CEH303 ) ty
; Management
Sustainable development
22CEH104| Prefabricatedtructures | 22CEH204| ENVironmental 22CEH304| Sustainable and Green

Legislations in India

Building Technology

22CEH105

Finite Elements Analysis

22CEH205

Environmental
Microbiology

22CEH305

Functional Planning in
Building Services

22CEH106

Experimental
and Instrumentation

Technique

22CEH206

Waste Management
Techniques

22CEH306

Building Valuation

22CEH107

Advanced Concrete
Technology

22CEH207

Unit Operations and
Processes in Water and
Wastewater Treatment

22CEH307

Quality Control and
Assurance in
Construction
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LIST OF PROFESSIONAL ELECTIVE COURSES - HONOURS

C Hours/Week §2 Maximum Marks
S. No é’:crisee Course Cat 3
L T P O CA FE | Total
VERTICAL 1l
(STRUCTURAL ENGINEERING)

1 22CEH101 | Bridge Engineering PE 3 0 0 3 40 60 100
2 22CEH102 | Repair & Rehabilitation of Structures PE 3 0 0 3 40 60 100
3 22CEH103 | Industrial Structures PE 3 0 0 3 40 60 100
4 22CEH104 | Prefabricated Structures PE 3 0 0 3 40 60 100
5 22CEH105 | Finite Elements Analysis PE 3 0 0 3 40 60 100
6 22CEH106 Experlmenta_l Techniques an  pe 3 0 0 3 40 60 100

Instrumentation
7 22CEH107 | Advanced Concrete Technology PE 3 0 0 3 40 60 100

VERTICALS 7 Il
(ENVRIONMENTAL ENGINEERING)

1 22CEH201 | Industrial Wastewater Treatment PE 3 0 0 3 40 60 100
5 22CEH202 Environmental Impact and Risk PE 3 0 0 3 40 60 100

Assessment
3 | 22CEH203 | Environmental Management & PE | 3| 0| o | 3| 40 | 60| 100

Sustainable development
4 22CEH204 | Environmental Legislations in India PE 3 0 0 3 40 60 100
5 22CEH205 | Environmental Microbiology PE 3 0 0 3 40 60 100
6 22CEH206 | Waste Management Techniques PE 3 0 0 3 40 60 100
7 22CEH207 Unit Operations and Processes in Water PE 3 0 0 3 40 60 100

and Wastewater Treatment

VERTICAL 17 1l
(CONSTRUCTION ENGINEERING AND MANAGEMENT)

1 22CEH301 | Smart Materials and Smart Structures PE 3 0 0 3 40 60 100
2 22CEH302 | Construction Techniques and Equipmen| PE 3 0 0 3 40 60 100
3 22CEH303 | Project Safety Management PE 3 0 0 3 40 60 100
4 292CEH304 Sustainable and Green Building PE 3 0 0 3 40 60 100

Technology
5 22CEH305 | Functional Planning in Building Services| PE 3 0 0 3 40 60 100
6 22CEH306 | Building Valuation PE 3 0 0 3 40 60 100
7 22CEH307 Quality antrol and Assurance in PE 3 0 0 3 40 60 100

Construction
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MINOR DEGREE - VERTICALS

For minor degree, a student shall register for the additional courses (18 credits) from semester V onwards. All thasaveotarsesin a particular vertical from any one of the other programmes.

VERTICAL -1 VERTICAL - I VERTICAL -l VERTICAL -1V VERTICAL -V VERTICAL -VI
Civil Engineering Computer Science and Electronics and Electrical and Electronics | Mechanical Engineering | Metallurgical Engineering
Engineering Communication Engineering
Engineering
22CEMO01 22CSM01 22ECMO01 22EEMOL1i Linear and 22MEMO1 Engineering Ad ZZMTdM§§ ical
ConstructiorMaterials Programming in C++ Electron Devices Digital Electronics Circuits | Thermodynamics Vlga/lrgzllurggsma
22MTMO02
22CEMO02 22CSM02 .
Bl Zg 0 ong | Ad g ;sto 22ECMO02 22EEMO0271 Microprocessor | 22MEMO2 Fluid Metallurgical
uilding Construction vanced Datsstructures ang Digital Electronics and Microcontrollers Mechanics and Machinery  Thermodynamics and
Equipment Algorithms Kineti
inetics
22CEMO3 C 2r2005|\/|93 i d 22ECMO3 22EEMO37 Control Systems 22MEMO3 Manufacturing Mech Z'ZMT'\BAOS i f
Concrete Technology omputerOrganization an Electronic Circuits y Processes echanical benaviour o
Design Materials
22CEMO4 22CSM04 22ECMO04 22EEMO4i Measurement | 22MEMO4 Materials - 22F'\)"TM04_ _
Environmental Engineering | Advanced Operating Systems  SignalProcessing and Instrumentation Engineering atlt\a/letrz;fuizf}mg "

_ 2ZCEMOS 22CSMOS 22ECMOS 22EEMOSi Electrical | 22MEMO5 Kinematics of 22MTMOS
Basics of Transportation Data Communication and [Fundamentals of Microprocessors Machines Machinery Corrosion and Surface
Engineering Computer Networks and Microcontrollers Engineering
22CEM 22CSM 22ECM . 22MTM
_ 2CEMOG I (_:S 06 i c 06_ _ 22EEMO61 Electric Drives | 22MEMO06 Hydraulics ) 06_
Repair and Rehabilitation | Programming Essentials in Analog anq D|g|tal and Control and Pneumatics Characterl'zatlon of

Structures Python Communication Materials
22CEMO7 Ad ZdZCI;SM(t)j . 22ECMO7 22EEMO7i Electric Vehicle | 22MEMO7 Design of N Z_ZMTA'V'W
Green Building Technology| “\dvanced Database System o, hication Networks and Control Machine Elements utomotive, Aerospace anc
Concepts Defense Materials
22CSM08 22ECMO08 )
_____ Virtualizati d Cloud Fundamentals 22EEMO8i Electrical Energy| 22MEMO08 Heat and Mass
Intualization an ou Conservation anduditing | Transfer
Computing of loT
22ECMO09
. 22MEMO09 Metrology and
---------- Wireless Sensors and | 22EEM09i SMPS and UPS| guaiiy Gontrol
Networking
22ECM10 A ;
__________ Fund tals of Embedded 22EEM107 Utilization of 22MEM10 Dynamics of
undamentals of Embedde Electrical Energy Machinery
Systems
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LIST OF ELECTIVES - MINOR DEGREE

c Hours/Week | £ | Maximum Marks
S.No. g u(;se Course Cat 2
oae L | T|P| &S| CA| FE |Total
CIVIL ENGINEERING
1 22CEMO1 | ConstructiorMaterials OE [3 |0 |0 |3 40 | 60 | 100
> | 22cEMo2 | Building Construction & OE |3 |0 |0 |3 | 40|60 | 100
Equi pment 0s
3 | 22Ccemos | Concrete Technology OE |3 |0 |0 |3 | 40|60 | 100
4 22CEMO04 Environmental Engineering OE | 3 0 0 3 40 | 60 100
5 29CEMO5 Basics ofTransportation Engineering OE | 3 0 0 3 40 | 60 100
6 292CEMO6 Repair and Rehabilitation of oE | 3 0 0 3 20 | 60 100
Structures
7 | 22cemor | Green Building Technology OE [3 |0 |0 |3 | 40|60 | 100
COMPUTER SCIENCE AND ENGINEERING
1 22CSM01 Programming in C++ OE 3 0 0 3 40 60 | 100
2 Advanced Data Structures and
22CSMO02 Algorithms OE 3 0 0 3 40 60 | 100
3 22CSMO03 | Computer Organization and Design| OE 3 0 0 3 40 60 | 100
4 22CSM04 | Advanced Operating Systems OE 3 0 0 3 40 60 | 100
5 22CSMO5 Data Communication ardomputer OE 3 0 0 3 40 60 | 100
Networks
6 | 22csM06 | Programming Essentials in Python | OE | 3 | 0 | 0 | 3 | 40 | 60 | 100
! 22CSMO07 | Advanced Database System Concept©E 3 0 0 3 40 60 | 100
8 22CSMO08 | Virtualization and Cloud Computing| OE 3 0 0 3 40 60 | 100
ELECTRONICS AND COMMUNICATION ENGINEERING
1 | 22ECMO01 Electron Devices OE 3 0 0 3 40 60 | 100
2 | 22ECMO02 Digital Electronics OE 3 0 0 3 40 60 | 100
3 | 22ECMO03 Electronic Circuits OE 3 0 0 3 40 60 | 100
4 | 22ECM04 | Signal Processing OE 3 0 0 3 40 60 | 100
5 | 22ECMO5 andamentals d¥licroprocessors and OE 3 0 0 3 40 60 | 100
Microcontrollers
6 | 22ECMO06 | Analog and Digital Communication | OE 3 0 0 3 40 60 | 100
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7 22ECMO07 | Communication Networks OE 3 0 0 40 60 | 100
8 | 22ECM08 | Fundamentals of IoT OE 3 0 0 40 60 | 100
9 | 22ECM09 | Wireless sensors and networking OE 3 0 0 40 60 | 100
10 | 22ECM10 | Fundamentals of Embedded systemsOE 3 0 0 40 60 | 100
ELECTRICAL AND ELECTRONICS ENGINEERING
1 | 22EEMO1 gi?gjittsand Digital Electronics OE 3 0 0 40 60 | 100
2 [ acemon | perprecessorsan o | 3| 0|03 @] w0
3 | 22EEMO03 | Control Systems oe | 3]0]0 40 | 60 | 100
4 | 22EEM04 | Measurements and Instrumentation| OE 3 0 0 40 60 | 100
5 | 22EEMO5 | Electrical Machines oe | 300 40 | 60 | 100
6 | 22EEMO06 Electric Drives and Control OE 3 0 0 40 60 | 100
7 | 22EEMO7 Electric Vehicles and Control OE 3 0 0 40 60 | 100
8 | 22EEMO8 Electrical Energy Conservation and o | 3 0 0 40 | 60 | 100
Auditing
9 | 22EEMO9 | SMPS and UPS oe | 300 40 | 60 | 100
10 | 22EEM10 Utilization of Electrical Energy OE 3 0 0 40 60 | 100
MECHANICAL ENGINEERING
1 22MEMO01 | Engineering Thermodynamics OE | 3| 0| O 40 | 60 | 100
2 22MEMO02 | Fluid Mechanics and Machinery OE | 3 | 0] O 40 | 60 | 100
3 22MEMO03 | Manufacturing Processes OE | 3| 0 O 40 | 60 | 100
4 22MEMO04 | Materials Engineering OE | 3| 0 O 40 | 60 | 100
5 22MEMO5 | Kinematics of Machinery OE | 3 0] 0 40 | 60 | 100
6 22MEMO06 | Hydraulics and Pneumatics OE | 3 0] 0 40 | 60 | 100
7 22MEMO7 | Design of Machiné&lements OE | 3 0] 0 40 | 60 | 100
8 22MEMO08 | Heat and Mass Transfer OE | 3 0 0 40 | 60 | 100
9 22MEMO09 | Metrology and Quality Control OE | 3 0] 0 40 | 60 | 100
10. | 22MEM10 | Dynamics of Machinery ce | 3|00 40 | 60 | 100

METALLURGICAL ENGINEEING
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1 22MTMO01 | Advanced Physical Metallurgy OE 40 60 | 100
Thermodynamics and Kinetics in

2 22MTMO02 Metallurgy OE 40 60 | 100

3 22MTMO3 | Mechanical Behaviour of Materials | ~p 40 60 | 100

4 22MTMO04 | Rate Processes in Metallurgy OE 40 60 | 100

5 22MTMO5 | Corrosion and Surface Engineering| ~p 40 60 | 100

6 22MTMO06 | Materials Characterization OE 40 60 | 100
Automotive, Aerospace and Defenc

7 22MTMO07 Materials OE 40 60 | 100
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SUMMARY

Credits Per Semester

Course Component Total
[ I 1] \Y, \Y VI VII Vil Credit
Humanities and Social Scien 2 7 3 3 15
(HS / HSMC)
Engineering Sciences (ES) 8.5 9.5 3 21
Basic Sciences (BS) 15 7 4 26
Professional Cor@C) 13 23 23 9 68
Professional Elective (PE) 9 6 3 18
Open Electives (OE) 9 09
Empl. Enhancement Courses 1 1 1 1 3 7 14
(EE)
Mandatory Course (ZeroCrec Vv v V
(MC) -
Total 25.5 24.5 24 24 24 21 18 10 171
TOTAL CREDITS as per
Course Component AICTE ANNAUNIVERSITY, |
Model Curriculum Chennai
Humanities and Social Scien
12
(HS / HSMC) 06 15
Engineering Sciences (ES) 20 19 21
Basic Sciences (BS) 24 25 26
Professional Core (PC) 62 65 68
Professional Elective (PE) 26 18 18
Open Electives (OE) 12 12 09
Empl. Enhancement Cour:
1 1
(EE) 6 5 14
Mandatory Course (ZeroCrec 02 B B
(MC)
Total 168 166 171
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CIVIL ENGINEERING

-FULL TIME

REGULATION 2022 1 SYLLABUS

SEMESTER-I
22MC101 INDUCTION PROGRAM Semester I
PREREQUISITES Category | MC Credit 0
L T P TH
Hours/Week
0 0 0 0

INDUCTION PROGRAM (MANDATORY)

- 3 WEEKS DURATION

LIST OF EXPERIMENTS
Physical activity.
Creative Arts.
Universal Human Values.
Literary.
Proficiency Modules.
Lectures by Eminent People.
Visits to local Areas.

Familiarization to Dept./Branch &novations.

Total = 21 Days
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MATRICES, CALCULUS AND ORDINARY DIFFERENTIAL
22MA101 EQUATIONS Semester I
B.E. (Common to all Branches Except EEE)
PREREQUISITES Category BS Credit 4
Basic 12" level Matrices, Differential Calculus, Integral Calculus and L T P TH
ODE Hours/Week
3 1 0 4

Course Learning Objectives

To know the use of matrix algebra needed by engineers for practical applications.

To understand effectively both thimit definition and rules of differentiation.

To familiarize in solving maxima and minima problems in two variables.

To obtain the knowledge of multiple integration and their related applications.

G| | W[IN|PF

To obtain the knowledge to solve secarder differential equations with constant and variable coefficients.

Unit | MATRICES 9 3 0 12

System of linear equatioiisCharacteristic equation of a MatiixEigenvalues and Eigenvectdr®roperties CayleyHamilton
theorem (excluding proof) Diagonalization of Matrices Reduction of quadratic form to canonical form by orthogg
transformaibn.

Unit Il DIFFERENTIAL CALCULUS 9 3 0 12

Representation of functiond.imit of a function- Continuity - Derivatives- Differentiation rulesMaxima and Minima of thg
function of a single variable.

Unit 111 FUNCTIONS OF SEVERAL VARIABLES 9 3 0 12

Partial derivative$ Eul er 6s t heor em f o’ Total®enivagveshiacobiass Maxinma,cMinima and
Saddle point Method of Lagrangian multiplieisTay | or 6 s seri es.

Unit IV MULTIPLE INTEGRALS 9 3 0 12

Multiple integrals Double integral§ Change of order of integration in double integiaBhange of variables (Cartesian to
Polar)i Application to Areas Evaluation of Triple integrals Application to volumes.

Unit VvV ORDINARY DIFFERENTIAL EQUATIONS 9 3 0 12
Second order linear differential equations with constant and variable coeffi¢i€atschyEuler equation and Cauch
Legendr eds |[|-iMeteod of vagigfionaof pa@meteisSimultaneous first order linear equations with cons
coefficients.

Total (45+15) = 60 Periods

Text Books:

1 Grewal . B.S, #fAHi gher EE&Edtonnkhanna Pobjcativres,tDblld, 2% i cs o, 4

2 Jain R. K. and lyengar S. R. K. , "g&dkidny MarosaRutlicafionsy New ®ell
2007.
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Reference Books:

1 James Stewart, fteditor GdngagellLeamiad, Mew Dalhg 2014. 2
2 P. Kandasamy, K. Thilagavathy and K. Gunayv a t"hBgditon,
S. Chand & Co. Ltd. New Delhi, 2010.
3 Srimanta pal and Subath. C. Bhumi a, AEngineering
4 Erwin Kreyszig, fAdvanc é&ditimdphnWiey & Songg200fat hemat i ¢
5 Siva Ramakrishna Das. P, Ru k n ma n g & &ditionh Rearson, Ehennéi B Dej
2013.
Course Outcomes: Bl oomo
Upon completion of this course, the students will be able to: Taxonomy Level
CO1 | Learn the fundamental knowledge of Matrix theory. Understand
CO2 [ Use both the limit definition and rules of differentiation to differentiable functions. Apply
CO3 | Apply differentiation to solve maxima and minima problems. Apply
CO4 | Apply integration to compute multiple integrals, area, volume, integrals in polar coording Apply
addition to a change of order and change of variables.
CO5 | Apply various techniques in solving differential equations. Apply

COURSE ARTICULATION MATRIX

COs/ PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 PO PO PO | PSO | PSO | PSO
POs 10 11 12 1 2 3

Cco1 3 2 2 2

Co2 3 2 2 2

Co3 3 2 2 2

CO4 3 2 2 2

CO5 3 2 2 2

Avg 3 2 2 2

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22PH101 ENGINEERING PHYSICS Semester I

PREREQUISITES Category | BS Credit 4
Basic knowledgein sound, light and heat L T P TH
Hours/Week

3 1 0 4

Course Learning Objectives

To understand Principlesf ultrasonicproductionjits applications and acoustics of buildings

To understand Principle, workirend industrial applications &ASER andoptical fiber

To gain knowledge in mode of transmission of HBatonduction mechanism with experimental illustrations

To obtain knowledge in basic concepts of quantum physics and matter waves

G| ]| W|IN|PF

To acquire knowledg@n basics of crystadtructure, typesf crystal,its defects and crystal growth techniques
Unit | ULTRASONICS AND ACOUSTICS 9 3 0 12

ULTRASONICS: Introductioni Production- Magnetostrictioneffect i Magnetostriction generatar Piezoelectric effect
Piezoelectric generatdrDetection of ultrasonic wavedropertiesi Acoustical grating Velocity measuremenindustrial
applications Drilling, welding, soldering and cleaningsONART Medical gplications (Qualitative).

ACOUSTICS OF BUILDINGS: Introductioni Reverberation and reverberation tirfeactors affecting acoustics of buildin
and their remedies Absorption cdefficient’ Basic requirements for the acoustically good auditorium.

Unit 1l LASER AND FIBER OPTICS 9 3 0 12

LASER: Stimulated absorption, spontaneous emission and stimulated eniiBsipalation inversiofi Pumping methods
Types of laserNdi YAG, COzlaseri Industrial and medical applications (Qualitative)

FIBER OPTICS: Principle of optical fibeir Structure and classification of optical fieCritical angle- Numerical aperturg
T Acceptance angle Fiber optic communication (Block diagram).

Unit I THERMAL PHYSICS 9 3 0 12

Modes of transmission of heatConductioni Convectioni Radiationi Thermal conductivityi Coefficient of thermal
conductivity and its unit Thermal conduction through compound media in sdri@etermination of thermal conductivity
Searl ebs method for good c ondu citThermalinsulatng rdaseriadsThermal insalatidon
in buildings.

Unit IV QUANTUM PHYSICS 9 3 0 12

Matter waves experimental evidenceDavisson and Germer experiménBc hr odi n g e r 6 sTime independen
and dependent equations>hysical significance of wave functidnParticle in a one dimensional boxElectron Microscope
(Qualitative).

Unit V CRYSTAL PHYSICS 9 3 0 12

Latticel Unit celli Bravais latticd Number of atoms per unit cell, atomic radius, coordination number, packing fa@ctmtal
growth techniques: Bridgman, Czochralski techniques. Crystal imperfeetroist defectd Schottky defect, Frenkel deféct]
Line defectd Edge dislocation, Screw dislocatiorPlanar defects Grain boundaries, Twin boundaries.

Total (45+15) = 60 Periods
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Text Books:

1 Arumugam M, O6Engineering Physicsd, Anuradha publ
2 Rajendran V. and Marikali, O Engi neering Physicsd, PHI Learni
3 Pal ani samy P. K, 0OEngineering Physicsbd, SCI TECH A
4 Ragavan V, O6Materi al science and engineeringd, R
5 Introduction to crystal growth, Principles and Practice, H.L. Bhat, Taylor and Francis, 2015 edition
Reference Books:
1 Gaur R. K. and Gupta S. L, 0Engineering Physicsbd,
2 Art hur Bei ser, 6 Conc eMGawWMIfPublikhidgeCo. htd, BixthyEslifion, 2049. T a't
3 Gerd Keiser, 060Optical Fi ber Communi &Edtionp20k76, Tat
4 OrazioSvelto, David C. Hanna, OPrinci bpbLCe8l0.of L as
Course Outcomes: Bl oombd
Upon completion of this course, the students will be able to: Taxonomy Level
CO1 | Understand the principle to produce ultrasonic waves and acoustics of buildings. Understand
CO2 | Understand the principle argbplications of laser & optical fiber. Understand
CO3 | Analyze various modes involved in heat transmission. Analyze
CO4 | Gain knowledge in the basic concept of quantum physics. Remember
CO5 | Recognize Crystal structure, crystal defects and crgstalth techniques. Evaluate
COURSE ARTICULATION MATRIX
COs/ PO1| PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO PO | PSO | PSO | PSO
POs 11 12 1 2 3
Cco1 3 2 1 1 1 1 2 2 1
CcO2 2 3 1 1 2 1 2 1 1
COo3 3 2 1 1 1 2
CoO4 3 2 1 1 2 1 1 1
CO5 2 2 1 1 2 1 1 1
Avg 26| 22 1 1 1.75 1 1 14| 15 1 1

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CY101 ENGINEERING CHEMISTRY Semester I

PREREQUISITES Category | BS Credit 4
Basic Chemistry L T P TH
Hours/Week

3 1 0 4

Course Learning Objectives

1 Basic Principles of Spectroscopy and their applications.
2 Knowledge of different methods for water analysis and purification & Nanomaterials and its application.
3 Various adsorption techniques and basiowledge of Phase equilibria.
4 Principles of electrochemistry, electrochemical cells, corrosion, and its control.
5 Basis of polymer preparations and applications and enhancement of the quantity and quality of fuels.
Unit | SPECTROSCOPICTECHNIQUES 9 3 0 12

BeerLambert's law (problemjUV visible spectroscopy: Principle, Chromophores, auxochrome, electronic transitiof
instrumentation (No applications). IR spectroscopy: Principhesrumentation and applications of IR in® and CQ.

Flame photometryprinciple -instrumentationestimation of sodium by flame photometer. Atomic absorption spectrosc
principles-instrumentationestimation of nickel by atomic absorption spectroscopy.

Unit 1l WATER TECHNOLOGY AND NANOTECHNOLOGY 9 3 0 12

Hardness of watér typesi expression of hardnessunitsi estimation of hardness of water by EDT/Aoiler troubles (scalg
and sludgej treatment of boiler feed watéinternal treatment (phosphate, colloidal, sodium aluminate and calgon conditi
external treatmerit lon exchange process, zeolite prodegesalination of brackish watérReverse Osmosis.

Nano chemistryi preparations and properties of nanomateiiabgnorods nanowiresi nanotube$ carbon nano tubes ar
their application.

Unit I SURFACE CHEMISTRY AND PHASE EQUILIBRIA 9 3 0 12

Adsorption: Types of adsorptidnadsorption of gases on solidsdsorption of solute from solutiofisadsorption isothermis
Freundl i ch 6s Jaldasnog nputiiroénsisathedost chreprtm o n

Phase rule: Introduction, definition of terms with examples, one component systeansysteni reduced phase rulethermal
analysis and cooling curvéswo component systenisleadsilver systeni Pattinson process.

Unit IV ELECTROCHEMISTRY 9 3 0 12

Electrode Potential Oxidation and Reduction Potentials Electrochemical serieg Significance and application
Electrochemical cell, Cell potential, derivation of Nernst equation for single electrode potantigliical problems on EoF
and Eel - numerical problems.

Electrochemical theory of corrosion with respect to iron. Factors influencing the corrosion rate: physical state of, thatune
of the metal, area effect, over voltage, pH, temperature, and nature of the corrosion product. Types of corrosiorseyess
() Differential aeration corrosieroxygen concentration cell, (ii) Stress corrosierplanationrcaustic embrittlement. Corrosid
control by i) Cathodic protectiensacrificial anode and impressed current methods i) Protective coatigtigs catings
galvanizing and tinning.

Unit VvV POLYMERS AND FUELS 9 3 0 12

Polymersi definition i polymerizationi typesi addition and condensation polymerizationfree radical polymerizatiq
mechanism plastics, classificatioii preparation, properties and uses of PVC, Teflon, polycarbonate, polyurethane6 f
PETT Rubber vulcanization of rubber, synthetic rubbérbutyl rubber, SBR biopolymersi Nylon-2-Nylon-6 andPHBV

Fuels- classification with examples, calorific vahatassification (HCV & LCV), determination of calorific value of solid 4

liquid fuels using Bomb calorimetePetroleum crackingfluidized bed catalytic cracking. Knocking in IC engine, its ill efég
and prevention of knocking. Arkinocking agent: Leaded and unleaded petrol.

Total (45+15) = 60 Periodg
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Text Books:

1 S. S. Dara and S. S. Umar e, "A Textbook of Engin
2 P. C. Jain and Monika Jain, "Engineering Chemist
3 S. Vairam, P. Kalyani and Suba Ramesh, "Engineer

Reference Books:

1 FriedrichE mi ¢ h, "Engineering Chemistry | Scientific I
2 Prasanta Rat h, "Engineering Chemistry | Cengage
3 Shi kha Agarwal , " -BEundaurnemtelanéipplicationts h @amlbridge Unyversity Press, Delhi,
2015.
E- References :
1 www.onlinecourses.nptel.ac.in/
2 www.ePathshala.nic.in
Course Outcomes: Bl oombd
Upon completion of this course, the students will be able to: Taxonomy Level
CO1 | Recall the basic principles of spectroscopy and their applications Remembrance
CO2 | Paraphrase thdifferent methods for water analysis & purification and Nanomaterial § Understand
applications
CO3 | Apply the various adsorption techniques and basic knowledge of Phase equilibria Apply
CO4 | Integrate the principles @lectrochemistry, electrochemical cells, corrosion, and its contrg Create
CO5 | Assess the basis of polymer preparations & applications and enhancement of the qu Evaluate
quality of fuels.

COURSE ARTICULATION MATRIX

COs/ |PO1| PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 [ PO10| PO | PO | PSO | PSO | PSO
POS 11 | 12| 1 2 | 3
Cco1 3 3 3 3 1 1
CO2 3 2 1 2 3 1 1
CO3 3 1 1 2 1|1
CO4 2 1 1 2 2 | 3| 2
CO5 3 2 3 2 1 1|1
Avg 28| 18 1.8 1.2 22 | 14| 12

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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BASIC ELECTRICAL AND ELECTRONICS ENGINEERING
22EE101 (Common to Civil Engineering, Mechanical Engineering, and Computer Semester I
Science and Engineering)
PREREQUISITES Category | ES Credit 4
L T P TH
Hours/Week
3 1 0 4
Course Learning Objectives
1 To understand and analyze basic electric circuits.
2 To study working principle of electrical machines and transformer.
3 To study basics aflectronic devices and operational amplifier.
4 To understand the concepts of electrical installations.
Unit | DC CIRCUITS 9 3 0 12
Electrical circuit elements (R, L and €)oltage and current source© h mé s | a whoffdrsd 4 I&éviescahgarallel

circuits- Analysis of simple electrical circuits with DC excitation using fundamentalia®si per posi t i on t
and Nortonds theor ems.

Unit 1l AC CIRCUITS 9 3 0 12

Introduction to single phase AC circuitRepresentation of sinusoidal waveforms, peak and RMS values, phasor represe
Analysis of singlephaseAC circuits consisting of RL, RC, RLC combinations (series and parakel) power, reactive powe
apparent poweandpower factor. Three phase AC circuits, voltage and current relations in star and delta connections.

Unit 111 ELECTRICAL MACHINES AND TRANSFORMERS 9 3 0 12

DC Motor: Construction, operation, types and applications, Speed control of DC shuntr@otwstruction and working d
threephase induction motorsNorking of singlephase induction motor and its applicatidnkransformers: Ideal and practig
transfamer, Construction and working, losses and efficiency in transformers, Introductfmeégphase transformers.

Unit IV BASICS OF ELECTRONICS SYSTEM 9 3 0 12

Introduction- Basic structure of semiconductors devicebl junction diode, Zener diode aidl characteristicsBJTi CE,
CB, CC configuration and working principle. Operational Amplipeinciple of operation, Characteristics, Applicatip
Inverting Amplifier, non invertingamplifier, summing amplifier and differential amplifier.

Unit V ELECTRICAL INSTALLATIONS 9 3 0 12
Components of LT Switchgear: Switch Fuse Unit (SFU), MCB, ELCB, MCCBpes of wires and cablésEarthing- Basics

of house wiring tools and components, types of house wiriBgtteries: Principleharacteristicypes and its applications
Introduction to UPS and SMPS.

Total (45L+15T) = 60 Periods

Text Books:

1 Mut hu Subramaniyam, R., Salivaganan, R., and Mur
SeconcEdition, Tata McGraw Hill, 2010.

2 Kot hari, D. P., and Nagrath, | . J., fABasic Elect

3 Kul shreshtha, D.C., fiBasic Electrical Engineerin
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Reference Books:

1 |Bobrow,L.SAiFundamentals of Electrical Engineeringo, (

2 |[Hughes, E. , AEl ectrical and Electronics Technolog
Course Outcomes: Bl oombd
Upon completion of this course, the students will be able to: Taxonomy Level
CO1 | Analyze the DC circuits using fundamental laws and theorems. Analyze
CO2 | Analyze the single and three phase AC circuits. Analyze
CO3 | Recognize the working principle of electrical machines and transformers. Understand
CO4 | Recognize théundamentals and characteristics of diode, BJT and operational amplifier. Understand
CO5 | Demonstrate the concept of electrical installations. Apply

COURSE ARTICULATION MATRIX
%%Z\ PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 PO12 PSO1 PSO2
Cco1 1 1 1 1
CO2 1 1 1 1
COo3 1 1 1
CO4 1 1 1
CO5 1 1 1
Avg 1 1 1 1
3/ 2/ 1i indicates strength of correlation-igh, 22Medium, XLow)
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22ME101 ENGINEERING GRAPHICS AND DESIGN Semester |

PREREQUISITES Category | ES Credit 3
Students should know about the basics of drawings. L T P TH
Hours/Week

Students should be able to construct geometric shapes 1 0 4 5

Course Learning Objectives

1 To impartknowledge on graphical skills for communications of concepts, ideas and design of engineering prod
to provide exposure to design.
2 To expose them to existing national standards related to technical drawings.
3 To understand the basicspdints, lines, planes and solids.
4 To understand the basics of the surface of an object.
5 To expose them to isometric and perspective views of simple solids.
Unit | PROJECTION OF POINTS, LINES AND PLANE SURFACES 3 0 12 |15

General principles adrthographic projectionProjection of points, located in all quadrantBrojection of straight lines locatg
in the first quadranit Determination of true lengths and true inclinatidrBrojection of polygonal surface and circular lam
inclined to boh reference planes.

Unit Il PROJECTION OF SOLIDS 3 0 12 |15

Projection of simple solids like prisms, pyramids, cylinder and cone when the axis is perpendicular to one referenag
also inclined to one reference plane by change of positethod.

Unit 111 SECTION OF SOLIDS AND DEVELOPMENT OF SURFACES 3 0 12 |15

Sectioning of above solids in a simple vertical position by cutting planes inclined to one reference plane and perper
otheri solids inclined position with cutting planes parallel to one reference-gltaining true shape of the section.

Development of lateral surfaces of simple and truncated okdsms, pyramids cylinders and conBgvelopment of latera
surfaces of solids with square and cylindrical cutouts, perpendicular to the axis.

Unit IV ORTHOGRAPHIC AND ISOMETRIC PROJECTION 3 0 12 | 15

Orthographic Projection Visualization concepts and Freehand sketchiNgsualization principles Representation of threg
dimensional objectsLayout of views- Freehand sketching of multiple views from pictorial viewsbjects.

Principles of isometric projectichisometric scale isometric projections of simple solids, truncated prisms, pyramids,
cylinders and cones.

Unit V PERSPECTIVE PROJECTION 3 0 12 | 15

Perspective projection of prisms, pyramids aglihders by visual ray and vanishing point methods.

Total (30+45) = 75 Periods
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Text Books:

1 Bhatt, N. D., Panchal V M and Pramod R. I ngl e, A EnN
2 Parthasarathy, N. S.andVéfeu r al i , fAiEngi neering Drawingo, Oxfor
Reference Books:
1 |Agrawal , B. and Agrawal C. M., fAEngineering Drawin
2 |Gopal akrishna, K. R., fAEngineering Drawingo6, Subh
3 |Natarajan, K. V., #GA t ex t"Ed, doakalaksfimi Fublighers, Ereennai,2¢15.Gr a
4 |Shah, M. B., and Rana, B. CIEd.,260Engi neering Drawin
5 Menugopal, K. and Pr &rhyp hRajsa,, We,w MAEBregi mddr8i.ng
E-References
1. [|https://nptel.ac.in/courses/112102304
2. |https://home.iitk.ac.in/~anupams/ME251/EDP.pdf
3. |https://static.sdcpublications.com/pdfsample/A788503610-3-1.pdf
Course Outcomes: Bl oomb
Upon completion of this course, the students will be able to: Taxonomy Level
CO1 | Familiarize with thundamentals and standards of engineering graphics. Understand
CO2 | Ability to understand the fundamental concepts of projection of points, lines and planes. Analyze
CO3 | Project the solids and section of solids. Analyze
CO4 | Familiarize and develop tHateral surfaces of solids Analyze
CO5 | Visualize and project the orthographic, isometric and perspective sections of simple soli Analyze

COURSE ARTICULATION MATRIX

COs/ PO1| PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO PO | PSO | PSO | PSO
POs 11 12 1 2 3

Co1

CcOo2

CO3

CoO4

CO5

W|lw|w|w|w|w
RPlRr|Rr|R|R]| R
W|lw|w|w|w|w
RPlRr|Rr|RP|RP]|PR

Avg

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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jkpou; kuG Semester |
22MC102 B.E (Common toall Branches)

Kd;epge;jidfs;: Category HSMC | Credit 1

Yfifzk; kw;Wk; yf;fpaj;jpd; mbg;gilfs; L T | P|TH
Hours/Week

1 0O |0] 1

ghinewp Nehf;fq;fs;:  khztu;fshy;

1. [ikpo; nkhop kw;Wk; ,yf;fpak; gw;wpa mwpitg; ngw KbAKk;.

> ghuk;ghpak;> ghiw xtpagq;fs; Kjy; etPd xtpaq;fs; kw;WKk; rpw;gf; fiyfs; gw;wp njupe;J nfhs;s
" |KbAKk;

3. |ehl;Lg;Gwf; fiyfs; kw;WKk; tPu tpisahl;Lfs; gw;wp mwpe;J nfhs;s KbAK;

4. |ikpou;fspd; xOf;f newpKiwfisg; gw;wp njupe;J nfhz;L mjd;gb ele;J nfhs;s KbAk;.

5 goq;fhy ,e;jpa Njrpa ,af;fk; gw;wpAk;> ,e;jpa kf;fspd; gd;ghl;by; jkpou;fspd; gq;fspg;G gw;wpAKk;
© |ed;F mwpe;J nfhs;s KbAKk;.

| 3 0O |0} 3

| ! 3 |olo]| 3
| |
| |
| - |
,

0 3 |olo]| 3

v 3 |olo] 3
'r

| |

| T
'

Vv 3 0|0 3

Total= 15 Periods
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Text Books:

1

ikpof tuyhW - kf;fSk; gz;ghLk; - Nf.Nf. gps;is (ntspaPL: jkpo;ehL ghlE}y; kw;WKk;

fy;tpay; gzpfs; fofk;)

fzpdpj; jkpo; - Kidth; ,y.Re;juk; ( tpfld; gpuRuk;)

fPob - itif ejpf;fiuapy; rqg;ffhy efu ehfhpfk; (njhy;ypay; Jiw ntspaPL)

nghUie - Mw;waq;fiu ehfupfk;. (njhy;ypay; Jiw ntspaPL)

ghinewp KbTfs ;: ,e;jg; gbg;G Kbe;jJk;> khztu;fshy; Bl oomdéds Tax
Mapped
CO1 | .,ejjpa nkhopfs;> , e;jpa nkhopf, FLk;gq;fs; gw,wpAk; kw;Wk] Understanding
Yhfpak;> yfifpajpd; tsh;r;rp> jkpo; ,yfifpa tsu;r;rpapy; ghujpahh;
kw;Wk; ghujpjhrd; MfpNahupd; gq;fspg;Gfis gw;wpAk; mwpe;J
nfhz;ldu;.
Cco2 | rpw;gf; fiyfspy; milq;fpAs;s ghiw xtpaqg;fs; Kjy; etpd Understanding
xtpag;fs; tiu gw;wpAk;> jkpou;fspd; r%f> nghUshjhu tho;tpy;
Nfhtpy;fspd; gq;fpid gw;wpAk; njhpe;J nfhz;ldh;.
CO3 | jkpoh;fspd; tho;tpay; KiwfNshL xd;wpa ehl;LGwf; fiyfs; kw;WKk; Understanding
jkpoh;fspd; tPu tpisahl;Lfis gw;wp mwpe;J nfhz;ldh;.
CO4 | rq;fthyj;jpy; jkpoh;fs; gpd;gw;wpa jpidf; Nfhl;ghLfs; gw;wp ele;J Applying
nfhz;ldu;.
CO5 | .ejpa Njrpa ,afifk; kw,Wk; ,e;jpa gz;ghlibw;f;Fj; jkpou;fspd; Understanding
gq;fpid gw;wpAk; mwpe;J nfhz;ldh;.
COURSE ARTICULATION MATRIX
COs/PO9q PO1| PO2| PO3 | PO4| PO5| PO6| PO7| PO8| PO9| PO10| PO11| PO12| PSO1] PSO2| PSO3
Cco1 3 2 1 2
CO2 3 2 1 2
COs3 3 2 1 2
CO4 3 2 1 2
CO5 3 2 1 2
Avg 3 2 1 2

3/ 2 /1- indicatesstrength of correlation (3- High, 2- Medium, 1- Low)
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29MC102 HERITAGE OF TAMILS Semester |
PREREQUISITES Category I\;'g Credit 1
Basics of TamilLanguage and Literature L T P | TH

Hours/Week
1 0 0 1

1. | To Obtain the knowledge of Tamil Language &itdrature

2. | To familiarize with painting and Sculpture

3. | To Know about the folks and martial arts

4. | To understand the Thinai concept of Tamils

5. | To know about the contribution of Tamils to Indian National Movement and Indian Culture.

Unit | LANGUAGE AND LITERATURE 3 0 0 3

Language Families in IndiaDravidian Languages Tamil as a Classical Languag&lassical Literature in Tamil Secular
Nature of Sangam LiteratuieDistributive Justice in Sangam Literatur®anagement Principles in Thirukuralamil Epics
and Impat of Buddhism & Jainism in Tamil Land Bakthi Literature Azhwars and Nayanmar§orms of minor Poetry
Development of Modern literature in TamiContribution of Bharathiyar and Bharathidhasan.

Unit 1l HERITAGE - ROCK ART PAINTINGS TO MODERN ART 1 3 0 0 3
SCULPTURE

Hero stone to modern sculptw&ronze icons Tribes and their handicraftsArt of temple car making - Massive Terracott:
sculptures, Village deities, Thiruvalluvar Statue at Kanyakumari, Making of musical instrunMrdhangam, Parai, Veeng
Yazhand NadhaswaramRole of Temples in Social and Economic Life of Tamils.

Unit 111 FOLK AND MARTIAL ARTS 3 0 0 3

Therukoothu, Karagattam, VilluPattu, KaniyanKoothu, Oyillattam, Leather puppetry, Silambattam, Valari, Tiger Sianits
and Games ofamils

Unit IV THINAI CONCEPT OF TAMILS 3 0 0 3

Flora and Fauna of Tamils & Aham and Puram Concept from Tholkap@yan®angam LiteratureAram Concept of Tamils
- Education and Literacy during Sangam Agencient Cities and Ports of Sangam Adexport and Import during Sangam A
- Overseas Conquest of Cholas.

Unit VvV CONTRIBUTION OF TAMILS TO INDIAN  NATIONAL 3 0 0 3
MOVEMENT AND INDIAN CULTURE

Contribution of Tamils to Indian Freedom Strugglehe Cultural Influence of Tamils over the other parts of linds&l-Respect
Movement Role of Siddha Medicine in Indigenous Systems of Meditilmscriptions & Manuscripté Print History of Tamil
Books.

Total = 15 Periods
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Text Books:
Social Life of Tamils (Dr.K.K.Pillay) A joint publication of TNTB & ESC and RMRL(in print)
Social Life of the Tamils The Classical PeriodDf.S.Singaravelu) (Published by: International Institute of T
Studies.

3 Historical Heritage of the Tamils (Dr.S.V.Subatamanian, Dr.KTRirunavukkarasu) (Published by: Internati
Institute of Tamil Studies).

4 The Contributions of the Tamils to Indian Culture (Dr.M.ValarmatRublished by: International Institute of Tami
Studies)

5 Keeladi-6 Sangam City Civilization on the banks of ri
ofArchaeology&TamilNadurext Book and Educational Services Corporation, Tamil Nadu)
Studies in the History of India with Special Reference to Tamil Nadu (Dr.K.K.Pillay) (Published by: The Auth
PorunaiCivilization (Jointly Published by: Department of Archaeology & Tamil Nadu Text Book and Educatio
Services Corporation, Tamil Nadu)

8 Journey of Civilization Indus to Vaigai (R.Balakrishnan) (Published by: RMRL)

COURSE ARTICULATION MATRIX
COs/POg PO1| PO2| PO3 | PO4| PO5| PO6| PO7| PO8| PO9| PO10| PO11| PO12| PSSOl PSO2| PSO3

Cco1 3 2 1 2

CO2 3 2 1 2

COo3 3 2 1 2

CO4 3 2 1 2

CO5 3 2 1 2

Avg 3 2 1 2

3/ 2 /1- indicatesstrengthof correlation (3 High, 2- Medium, 1- Low)

GCE, SALEM (AUTONOMOUS) R -2022 SYLLABUS 32




22EN102 PROFESSIONAL SKILLS LABORATORY Semester |

PREREQUISITES Category | HS Credit 1

Basic language skills listening, speaking, reading and writing L T P TH
Hours/Week

0 0 2 2

CourseLearning Objectives

To enable learners to improve their reading skills

To make learners show variations while reading

1
2
3 To assist learners to acquire speaking competency in English
4

To enable learners to strengthen their fluencgpieaking
Unit | NARRATION 0 0 6 6

Readingi Reading a short stoiiylearning pronunciation, intonation, and splitting of sentences to form meaningful units.
Speaking Narrating a story without any help of handouts.

Unit Il PRESENTATION 0 0 6 6

Readingi Reading a poem learning the skill of reciting, appreciate rhyme and music, change in tone as per the emotid
poem.

Speaking Powerpoint presentation on a general topic.

Unit 111 SHORT SPEECH 0 0 6 6

Readingi Reading newspaper artidldearning vocabulary and language pattern of official communication.
Speaking Oral presentation on a topic from basic engineering pertained to their branch.

Unit IV ORGANIZING EVENTS 0 0 6 6

Readingi Reading dialogue scriptslearning expression, tone, stress andaperative reading.
Speaking Proposing welcome address, vote of thanks and organizing events.

Unit V DESCRIBING PROCESS 0 0 6 6

Readingi Reading technical descriptions of gadgelsarning the different parts of devices.

Speakingi Describing a process everyday technical activities like taking printouts, purchasing equipment for a com
booking a hall for meetings etc.,

Total = 30 Periods

Text Books:
1 Norman Whitby. Business BenchmdrkPrelIntermediate to Intermediate, Students book, Cambridge Universi
2014.

Reference Books:

1 |Reading Fluency. Switzerland, MDPI AG, 2021.

2 |McJacobs, Wade. Dare Read: Improving Your Reading Speed and skills. Australia, Friesen Press, 2021

3 |Hoge, A. J. Effortless English: Learn to Speak English Like a Native. United States, Effortless English LLC, 20

GCE, SALEM (AUTONOMOUS) R -2022 SYLLABUS 33




E-References

! https://www.talkenglish.com/

2 |https://www.readingrockets.org/

Course Outcomes: Bl oombd
Upon completion of this course, the students will be able to: Taxonomy Level
CO1 | Read passages fluently with good pronunciation Remember
coz Develop an expressive style of reading Create

CO3 | Make effective oral presentations in technical and general contexts Create

CO4 | Excel at professional oral communication Evaluate

COURSE ARTICULATION MATRIX

COs/ PO1 PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO PO | PSO | PSO | PSO
POs 11 12 1 2 3

co1 1 2 3 1 1

CcOo2 1 2 3 1 1

COo3 2 2 3 1 1

CO4 2 2 3 1 3

Avg 1.5 2 3 1 1.5

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22PH103 PHYSICS LABORATORY Semester I

PREREQUISITES Category | BS Credit 15

Basic theoretical knowledge in physics L T P | TH

Hours/Week
0 0 3 3

Course Learning Objectives

To handle different measuring instruments.

To understand the basic concepts of interference, diffraction, heat conduction and to measure the important p

LIST OF EXPERIMENTS

© 0N kDN

10. Determination of Acceptance angle and Numerical Aperture of fiber.

(Any eight experiments)
Ne wt o n & Determinatips of radius of curvature of a Plano convex lens.
Car ey F o st keteinmatitnnofispegifie resistance of the material.
Poi s eui I Detednmatibnlofothe Coefficient of viscosity of a liquid.
Spectrometei Gratingi Normal incidencé Determination of Wavelength of Mercury lines.
L e e 6 s Detarnsination of thermal conductivity of a Bad conductor.
Ultrasonic interferometédr Determination of velocity of Ultrasonic Waves in Liquid.
Non-uniform bending Det er mi nati on of youngdés modul us of t heg
Determination of Band gap of a given semiconductor.
Determination of Wavelength of laser using grating and determination of particle size using Laser.

Total =45 Periods

Text Books:
1 |C. S. Robi nson, Dr. Ruby Das, OA Textbook of Engi
2 [s. Panigrahi, &éEngineering Practical Physicsd, Ce

Reference Books:

1 M. N. Srinivasan, O6Text Book of Practical Physicsd
2 [Singh Harman, ¢6éB. Sc. Practical Physicsé, S Chand
Course Outcomes: Bl oombés Tg¢
Upon completion of this course, the students will be able to: Level
CO1 | Handle different measuring instruments and to measure different parameters. Apply
CO2 | Calculate the important parameters and to arrive at the final result based Analvze
experimental measurements. y

COURSE ARTICULATION MATRIX

COs/POs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO PO | PSO | PSO | PSO
11 12 1 2 3
Co1 3 2 3 3 3 1 2 1 1 1
CO2 3 2 2 1 2 1 1 1 1
Avg 3 2 25 2 2.5 1 1.5 1 1 1

3/2/171 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CY102 CHEMISTRY LABORATORY Semester |
PREREQUISITES Category | BS Credit 15
L T P TH
Hours/Week
0 0 3 3
Course Learning Objectives
1 To gain practical knowledge tapplying theoretical principles and performing the following experiments
LIST OF EXPERIMENTS
1. Estimation of hardness of Water by EDTA
2. Estimation of Copper in brass by EDTA
3. Estimation of Alkalinity in water
4. Estimation of Chloride in water samledimetry)
5. Estimation of Iron content in the given salt by using external indicator
6. Conductometric titration of Strong Acid and Strong Base
7. Conductometric titration of Mixture of acids and Strong base
8. Determination of strength of Iron by Potentiometric method
9. Estimation of Iron by Spectrophotometry
10. Estimation of Copper by Colorimeter
11. Determination of molecular weight and degree of Polymerization by Viscometry
12. Determination of pKa of the given weak acid by pH meter
13. Estimation of the amount of given HG$ing pH meter

Total =45 Periods

E - References

1 |www.scuolab.com/en/chemistry/

2 www.onlinelabs.in/chemistry

3 www.virtuallabs.merlot.org/vl_chemistry

Cours

e Outcomes:

Upon completion of this course, the students will be able to:

Bl

00 mo
Taxonomy Level

CO1 | Summarize the applicability of the practical skill gained in various fields. Understand
CO2 | Calculate theomposition of brass quantitatively and the molecular weight of polymers. | Apply
CO3 | Understand the principle and applications of conductometric atittgtions, spectrometer, | Understand
and potentiometric titrations.
COURSE ARTICULATION MATRIX
COs/ PO1| PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO PO | PSO | PSO | PSO
PO 11 12 1 2 3
S
co1 1 1 3 2
CO2 1 2 3 2
CO3 2 2 3
Avg 13| 1.7

3/2/171 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22EE102 BASIC ELECTRICAL AND ELECTRONICS Semester |
ENGINEERING LABORATORY
PREREQUISITES Category | ES Credit 15
L T P TH
Hours/Week
0 0 3 3
Course Learning Objectives
1 To impart hands on experience in use of measuring instruments, testing in transformers, and house wiring pré
LIST OF EXPERIMENTS
1. Verification of Kirchhoffoés | aws.
2. Verification of Superposition theorem.
3. Measurement of threpghase power in threghase circuits.
4. Determination losses in single phase Transformer.
5. Demonstration of cubut sections of machines: induction machine (squirrel cage rotor), and-ghage induction
motor.
6. Speed control of DC shunt motor.
7. Study of basic safety precautions, measuring instrunieviiémeter, ammeter, muitneter, and Electrical
components.
8. VI Characteristics of PN Junction diode.
9. Staircase wiring.
10. Wiring for fluorescent lamp.
Total =45 Periods
CourseOutcomes: Bl oomo
Upon completion of this course, the students will be able to: Taxonomy Level
CO1 | Analyse DC and AC circuits. Analyze
CO2 | Calculate various losses in transformer. Analyze
CO3 | Recognisehe parts of singlphase and three phase induction motors. Understand
CO4 | Demonstrate the characteristics of electron devices. Understand
COS5 | Practice electrical connections by wires of appropriate ratings. Apply

COURSE ARTICULATION MATRIX

COs/ PO1 | PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 | PO 10| PO PO | PSO | PSO | PSO
POs 11 | 12| 1 2 | 3
col 1] 1 1|1
co2 1| 1 1|1
co3 1] o0 1|1
co4 1] o0 1|1
cos 1] o 1|1
Avg 1| 04 1|1

3/2/171 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22EN101 COMMUNICATIVE ENGLISH Semester Il

PREREQUISITES Category | HS Credit 3
Basic language skills listening, speaking, reading and writing L T P TH
Hours/Week

2 0 2 4

Course Learning Objectives

To develop the communicative skills of learners by engaging them in reading, writing and grammar learning ¢

To inculcate | earners6 ability to read texts, su

1
2
3 To assistearners to acquire writing skills for academic, social and professional purposes
4

To improve |l earnersd vocabulary and grammar to s
Unit | COMPREHENSION 6 0 6 12

Listening 1 Interview with personal assistant, an interview with a business consultant, describing changes in a ¢
Describing dimensions of products.

Speaking Selfintroduction, name, home background, study details, area of interest, hobbies, strengths and weaknes

Reading- Reading for detailed comprehension, specific information, Understanding notices, messages, timetable
relevant to technical contexts.

Writing T Dialogue writing in a business context.

Grammar- Parts of speech, Tenses, Voices, Common errors in English, SuWbjcagreement, NouRronoun agreemen
Prepositions and Articles.

Unit 1l RECOMMENDATION 6 0 6 12

Listeningi An interview about a production process, Telephone conversations, Making and changing appobaseripsion
of how a product is advertised.

Speaking Personal interview, dress code, body language, required skills, corporate culture and mock interview.
Reading- Reading technical texts from journals, newspapers and technical blogs.

Writing - Writing checklists, Recommendations.

Grammar- Prefix and suffix, Synonyms, Antonyms, Verb formauxiliary verbs, Modal verbs, Phrasal verbs, Pronol
Adverbs and Adjectives

Unit 1l CONVERSATION 6 0 6 12

Listening- Conversation between tvamployees, Interview about change in job and corporate gift giving, Creating good
a presentation.

Speaking- Role play- examiner and candidate, customer and sales manager, team leader and team member, inter
applicant, industrialist and candidate.

Reading- Reading advertisements, gadget reviews, user manuals.

Writing - Providing instruction, Writing Enails - Attending workshops, Paper submission for seminars and conferg
Arranging and cancelling a meeting.

Grammar- Conditional statements, Redundancies, Collocations and Meanings of individual words.

Unit IV REPORTING 6 0 6 12

Listeningi Working in an international team, Statistical information, Interview with investor relations, Radio interviews

Speaking Giving a speech, describing given data, discussing company information, Summarizing an article.

Reading- Reading longer technical texts, cause and effect essays, newspaper articles, company profiles.

Writing - Essay writing on social topic3echnical Report Writing Status reports on projects, Feasibility reports and e
reports on seminars, conferences, meeting.

Grammar- Compound words, Conjunctions, Sentence completion, Negation in statements and questions.

Unit VvV 6 0 6 12
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Listeningi An interview with career advisor and recruitment agent, Feedbacks, Meeting extracts.

Speakingi Qualities required for employability, Improving employee productivity, presentation on praileimg skills,
teamwork, creativity and leadership quality.

Reading- Reading brochures, telephone messages, social media messages relevant to technical contexts.

Writing - Letter Writingi Formal Letters and Informal Letterscover letter with resume, Mind maps, Charisterpreting
statistical data, charts, graphs and tables.

Grammar- One word substitution, Abbreviations and acronyms in technical contexts and technical vocabulary, Idioms

Total (30+30) = 60 Periods

Reference Books:

1 |Meenakshi Raman and Sangeeta Sharma. ProfesEingligh. Oxford University Press, New Delhi, 2019.

2  |Krishna Mohan, Meera Bannerji. Developing Communication Skills. Macmillan India Ltd, Delhi, 1990.

3 [Sanjay Kumar, PushpalLata. English Language and Communication Skills for Engineers.\@x¥erdity Press, 201

E-References :

1 |https://learnenglish.britishcouncil.org/

2 |https://www.bbc.co.uk/learningenglish

Course Outcomes: Bl oomb
Upon completion of this course, the students will be able to: Taxonomy Level
CO1 | Comprehend the main ideas, key details and inferred meanitgshoical texts Understand
CO2 | Use language effectively at technical and professional contexts Apply

CO3 | Apply the academic and functional writing skills in formal and informal communicative co Apply

CO4 | Interpret pictoriatepresentation of statistical data and charts Apply

COURSE ARTICULATION MATRIX

COs/ |[PO1] PO2 | PO3 | PO4 [ PO5 | PO6 | PO7 | PO8 | PO9 [PO10] PO [ PO [ PSO [ PSO| PSO
POs 11 | 12 1 2 3

co1l 1 1 3 1 1

co2 1 1 3 2 2

co3 2 1 3 1 1

co4 3 1 3 1 1

Avg 175 1 3 1.25 1.25

3/2/171 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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29MA201 PARTIAL DIFFERENTIAL EQUATIONS, VECTOR Semester I
CALCULUS AND COMPLEX VARIABLES
PREREQUISITES Category| BS Credit 4
Basic 12th level knowledge of Partial Derivatives, Vector algebra ang L T p TH

Complex Numbers Hours/Week

3 1 0 4

Course Learning Objectives

1 To familiarize with the formation and solutions of fi@tder partial differential equation.

2 To familiarize with the solutions of higharder partial differential equations.

3 To acquire knowledge of vector differentiation and integration and its applications.

4 To know about analytic functions with properties, construction of analytic functions and conformal transformat]

5 To obtain the knowledge of Cauchyds integral t hed
and semuircle.

Unit | PARTIAL DIFFERENTIAL EQUATIONS 1 FIRST ORDER 9 3 0 12
Formation ofpartial differential equations by elimination of arbitrary constantsfanctionsi Solutions to first order partig
differential equations Standard types of first order linear and fimear PDEL agr angeds | i near PD

Unit Il PARTIAL DIFFERENTIAL EQUATIONS 1 HIGHER ORDER 9 3 0 12

Solution to homogeneous and Rbomogeneous linear partial differential equations of second and ‘fughesr by
complementary function and particular integral metho8eparation of variables method: simple problem<artesian
coordinates, Laplace equation in Cartesian and polar coordinatedinogesional diffusion equation, om#mensional wave
equation

Unit I VECTOR CALCULUS 9 3 0 12

Vector differentiation Gradient Directional derivative Divergence Curl, Vector integrationLine integration work donei
Surface and Volume integral$sr e ends t heor em, Gauss di ver geé 8imope agplicationS
involving cubes and rectangular parallelepipeds.

Unit IV COMPLEX DIFFERENTIATION 9 3 0 12

Functions of a complex variabieAnalytic functionsi Cauchyi Riemann equation and sufficient conditions (excluding pr
T Harmonic and orthogonal properties of analytic funciig@onstruction of analytic functiorisConformal mappings: w=
z+c, ¢z, 12, Z and Bilinear transformations.

Unit vV COMPLEX INTEGRATION 9 3 0 12

Cauchyds i ntagucahy btsh eiortdlemgyladr Gsoramud aLaur ent 6s t heorig
Poles and ResiduésCa uc hy 6 s Re § Cahtoue integtateo: Ciecutar and segircle contours with no poles on th
real axis.

Total (45+15) = 60 Periods
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Text Books:

1 |Grewal . B.S, fHigher FEEdtionnkhanaPobljcativres,tDbll, 2015.i cs o, 43

2 [Jain R.K. and lyengar S. R. K. A "Edithd NaosacPahlicat®msg\Niew Rekhir 20

Reference Books:

1 [James Stewart, Q"teditoe@hgage LearGirg) New Delhis2014. 2

P. Kandasamy, K. Thilagavathy and K. Gunayvat"EgitomnS

2 |chand & Co. Ltd. New Delhi, 2010.
3 [Srimanta pal and Subath C. BhunfiaE ngi neeri ng Mat hemati cso, Oxford
4 |[Ewinkreyzig, fAAdvanced Engineering Mathematicso,
5 Siva Ramakri shnaDas. P, Ru k n ma n g a"deditioh Rearson, Ehennéi B Beghi, n
2013.
Course Outcomes: Bl oomb
Upon completion of this course, the students will be able to: Taxonomy Level
CO1 | Understand how to solve the given standard partial differential equations. Understand
CO2 | Solve higher order partial differential equations. Apply
co3 _Use Gauss, Stokes and Greends theor ems Apply
integrals.
CO4 | Familiar with the concept of Conformal and Bilinear transformations. Understand
CO5 [ Acquire the knowledge of Contour integration over @iritle and semcircle. Apply

COURSE ARTICULATION MATRIX

COs/ PO1| PO2 | PO3 | PO4 [ PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO PO | PSO | PSO | PSO
POs 11 12 1 2 3
co1 3 2 1 2 2
Cco2 3 2 1 2 2
COo3 3 2 1 2 2
CO4 3 2 1 2 2
CO5 3 2 1 2 2
Avg 3 2 1 2 2

3/2/171 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CY201 ENVIRONMENTAL SCIENCE AND ENGINEERING Semester I

PREREQUISITES Category| BS | Credit 3

NIL L | T | P | TH
Hours/Week

3 0 0 3

CourseLearning Objectives

Principles of environmental resources.

Preservation of ecosystem and biodiversity.

Principles of environmental threats and pollution.

Principles of solid waste management.

ga| bl wWwWIN]PF

Environmental issues and ethics.
Unit | ENVIRONMENTAL RESOURCES 9 0 0 9

Forest resourcasimportance, deforestatiarwater resourceissources hydrologicalcycle Food resourceiseffects of moderr]
agriculture, fertilizers, and pesticidésMineral resource$ typesi mining i environmental effects of extracting and us
mineral resourcek Land resources land degradation soil erosion.

Unit 1l ECOSYSTEM AND BIODIVERSITY 9 0 0 9

Environment biotic and abiotic componentsecosystem components food chain and food web, tropic [ewsiergy flow in
ecosystem, ecological pyramidsecological succession, typésBiodiversity types, values obiodiversity, hot spots o
biodiversity, threat to biodiversity, endangered and endemic species, conservation of biodiveksisitu and Exsitu
conservation.

Unit 111 ENVIRONMENTAL POLLUTION 9 0 0 9

Air pollution i classification of aipollutants gaseous, particulatesources, effects and control of gaseous pollutants, (S,

H>S, CO and particulatéscontrol method$ cyclone separator, electrostatic precipitator, catalytic convieM@ater pollution
T heavy metal ions pollutanisorganic pollutants, oxygen demanding waste, aerobic and anaerobic decomposition B
COD1 experimental determination of BOD oniytreatment of domestic and industrial wastewathlioise pollutioni decibel
scalei sources, effects and control measu

ENVIRONENTAL THREATS AND SOLID WASTE
MANAGEMENT

Acid rain, greenhouse effect and global warming, ozone depletion, photo chemical smog, eutrophiceadiomp]itication |
disaster managemeiitorigin, effects and management edrthquake and floods. Solid waste managerestlid wasteg
classification, origin, effects treatment methods 3R approach composting, sanitary land filling destructive methods
incineration, pyrolysis.

Unit VvV SOCIAL ISSUES AND ENVIRONMENTAL ETHICS 9 0 0 9

Unit IV 9 0 0 9

From unsustainable to sustainable developmesitn and ways of achieving urban problems related to energywater
conservation and managemeradin water harvesting waste land reclamatidnconsumerisni humanpopulationi population
growthi characteristics of population growithvariation of population among nations and based on age striichagulation
explosion - reason, effects and remedyamily welfare program , family planning progrdmHIV and AIDS.

Total = 45 Periods
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Text Books:

1 |Elements of Environmental science and Engineering, P.Meenakshi, Péeniied of India, New Delhi, 2009.

A Textbook of Environmental Chemistry and Pollution Control: (With Energy, Ecology, EthicSauiety), Revised
Edition, Dr. S.S. Dara, D.D. Mishra Published by S. Chand & Company Ltd, 20 14.

Reference Books:

IntroductiontoEnvironmentalEngineeringandScience,GilbertM.MastasdellP.ElaPublisher:Prentice
Halllndia 3rdEdition,2008.

2 |Environmental Science, F;ldren D. Enger, BredleyF.Smith, WCD McGraw Hill 14"Edition 2015.

E-References

1 |www.onlinecourses.nptel.ac.in/

2 www.ePathshala.nic.in

Course Outcomes:

Upon completion of this course, the students will be able to:

Bl

00 mo
Taxonomy Level

co1 | Play an important role in conservation of natural resources for future generation.

Creating

co2 Paraphrase the importance of ecosystem and biodiversity.

Understanding

co3 | Analyze the impact of pollution and hazardous waste in a global and social context.

Analyzing

Understand contemporary issues that result in environnmgegahdation that would attempt
CO4 | provide solutions to overcome the problems.

Understanding

cos | Consider the issues of environment and human population in their professional underta Applying
COURSE ARTICULATION MATRIX
COs/ PO1| PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO PO | PSO | PSO | PSO
POs 11 12 1 2 3
Co1 3 3 2 1 3 2 1 2 1
CO2 3 3 2 1 3 2 1 2 1
Co3 3 3 2 1 3 2 1 2 1
CO4 3 3 2 1 3 2 1 2 1
CO5 3 3 2 1 3 2 1 2 1
Avg 3 3 2 1 3 2 1 2 1

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22Cs101 PROBLEM SOLVING AND C PROGRAMMING Semester I

PREREQUISITES Category| ES | Credit 3

L T P TH

Hours/Week
3 0 0 3

Course Learning Objectives

1 | To use genergiroblemsolving techniques to device solutions to problems

> To understand the inpwatutput relations of software involved in developing and converting a C program to an exeq
code.

3 | To provide complete knowledge about the programmaurgepts of C language.

Unit | SYSTEM SOFTWARE, PROBLEM SOLVING, AND C
PROGRAMMING 9 0 0 9

High level programming languageMachine level language role of system software (Editor, Compiler, Assembler, Lin
Loader, and Operating System)daveloping and executing a C program

C Programming: Character setCase sensitivity Identifiersi Keywordsi Literals Data typesi Declaration statemen
Variables and their associated informatibriFormed and unformed console immuttput statements Type conversiori
Operatorg Prece@nce and Associativity Preprocessor directives (#include and #definégle main () function

General problensolving Techniques: Algorithrh Flow-charti PseudocodeDeveloping solution for problems involving on
operators and writing their equivalent C programs.

Unit 1l CONTROL STATEMENTS 9 0 0 9

General problersolving Techniques: Representing Decision makingelsé statement switch-case statemerit Looping
statement: for loop, while loop amb-while loopi Branching statements: break and continue with Algorithm, Fbart, and
Pseudocode

C programming: Decision Making:-#lse statemerit switch case statement.ooping statement: for loop, while loop and-q
while loopi Branching statements: break and continddesting

Developing solutions for problems involving control statements using General prsbleimg techniques and their equivalg
C programs

Unit I ARRAYS, POINTERS, AND STRINGS 9 0 0 9

Onedimensional andwo-dimensional Arrays: Declarationnitialization Processing Pointers: Declaratidninitialization -
Processing relation between pointers and arrdyStringsi String operationi C Library support for string handling

Developing solutions for problems involving arrays, pointers and strings using General psoblerg Techniques and the
equivalent C programs.

Unit IV FUNCTIONS 9 0 0 9

Functioni Library functions and usetefined functions Function prototypes and functiatefinitionsi Parameter passin
mechanism$ Recursiori Storage classésWorking with multiple source files

Developing solutions for problems involving functions using General prebt#uwing techniques and their equivalent C
programs.

Unit VvV STRUCTURES, UNIONS AND FILE 9 0 0 9

Structure: declaratioh definition - Structure within a structufiePassing structures to functioh@rray of structure$ Pointers
to structuredJnion - File operation: reading and writing/appending to binarytamtfiles

Total =45 Periods
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Text Books:
1 |Balagurusamy E, #@APr ogr amnHillpggEdition, 202R.S1 Co6, Tata McG
2 Yashvant P. Kanetkar, iLet Us Co, BPB Publication
Reference Books:
1 Venugopal , @ MasBdertiinogn 0G0 ;HilaR2@a6 oMcdGr a w
2 IR. G. Dr omey, AHow to solve it by computerso, Pre
3 |[Greg Perry and Dean Miller, AC Programming Absolu
4 |Brain W.Kernigharand Ri t chi e Denni s, AThe C Programming La
E-References
1 |https://www.learrc.org/
2 |https://www.programiz.comfprogramming
Course Outcomes: Bl oombés Ta
Upon completion of this course, the students will be able to: Level
CO1 | Explain the concepts of C Programming and roles of system software in program| Remember &Understand
CO2 | Use general problersolving techniques to develop solution to problems Apply
CO3 | Apply the concepts of €rogramming to develop solutions by writing C programs Apply &Analyze
COURSE ARTICULATION MATRIX
COs/ | POl1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO | PO | PO | PSO| PS | PS
POs 10 | 11 [ 12| 1 | 02|03
co1 3 3 2 2 2 1 2 2 1
COo2 3 3 2 2 2 1 2 2 1
COo3 3 3 2 2 2 1 2 2 1
Avg 3 3 2 2 2 1 2 2 1
3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CE101 ENGINEERING MECHANICS Semester I

PREREQUISITES Category ES Credit 3

L T P | TH
2 1 0 3

Hours/Week

Course Learning Objectives

1 To explain the importance of mechanics in the context of enginegmshgonservation equations.
2 To apply resolution of forces
3 To explain the significance of centroicknterof gravity and momentf inertia
4 To apply the different principles to study the motion of a body, and concept of relative velocity and acce
5 To apply Impulse Momentum principle
Unit | BASICS & STATICS OF PARTICLES 6 3 0 9
Introductioni Units and Dimensions Laws ofMechanici Lame dés t heor em, Parallelo

T Vectorsi Vectorial representation of forces and momént&ector operations: additions, subtraction, dot product, ¢
producti Coplanar Forces Resolution and Composition of fasi Equilibrium of a particlé Equilibrium of a particle
in three dimensions Equivalent systems of forcésPrinciple of transmissibility Single equivalentorce.

unit Il EQUILIBRIUM OF RIGID BODIES 6 3 0 9

Free body diagram Types of supports and their reactiGnequirements of stable equilibriumMoments and Couplés
Moment of a force about a point and about an &Xiectorial representation of moments and coupl8salar component
of amomeni Vari g n o n 6 si Bguilibriom of Rigid bodies in two dimensioinEquilibrium of Rigd bodies in threg
dimensions.

Unit 11l PROPERTIES OF SURFACES AND FRICTION 6 3 0 9

Determination of Areas and VolumgSheorems of Pappus and Guldireisst moment of area and the Centroid of secti
T Second and product moments of plane area of various setiamallel axis theorem and perpendicular axis theor
Polar moment of ineriT Principal moments of inertia of plane ard&incipal axes of inertiaFrictional forceLaws of
Coulomb frictionsimple contact frictiorRolling resistancéBelt friction.

Unit IV KINEMATICS AND KINETICS OF PARTICLES 6 3 0 9

Displacemnt, Velocity and acceleration, their relationstiRglative motioANe wt on 6 s | o-Work oEhergyn
Equationimpulse and Momentusimpact of elastic bodies

Unit V KINEMATICS AND KINETICS OF RIGID BODIES 6 3 0 9

Plane motion Absolute motion Relative motion Translating ares and Rolling Axe¥/ork and EnergyImpulse and
Momentum

Total= 45 Periods

Text Books:

Rajasekaran S and Sankara subraman@n Fundamentals of Engineering Mechanics, Vikas Publi
HousePvt. Ltd., 3rd Edition,2017.

2 |Bansal R.K., Engineering Mechanics, Laxmi Publicationd ¢&), 8th Edition, 2015.

3 |Palanichamy M.S. and Nagan S, Engineering Mechanics, Laxmi Publication(P) Ltd.,2022

Reference Books:

1 [Kumar K.L., Engineering Mechanic, Tata McGiiddill Publishing Company Limited, NeWelhi, 4th Edition, 2017.
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Beer F.P and Johnson Jr. E.R. Vector Mechanics for Engineers, Vol. 1 Statics and Vol. 2 DyMa@Giesy Hill
International Edition, 12th Edition, 2019

Hibbeller R.C., Engineering Mechanics, Vol. 1 Statics, Vol. 2 Dynamics, Pearson Education Asia Pvt. Ltd., 14th
2017.

Irving H. Shames, Engineering MechanicStatics anddynamics, IV Editioni Pearson Education Asia Pvt. Ltd., 4
Edition, 2005.

Course Outcomes: Bl oom
Taxonomy
Upon completion of this course, the students will be able to: Mapped
co1 Demonstrate the basics and statics ofpicle by applying, knowledge of mathematics a| Appl
engineering sciences pply
Explain the equilibrium of rigid bodies and draw the free body diagrarmandion the support
CO2 . . Apply
and the reaction for the diagram.
co3 Select and apply appropriaggrhniques to determine the areas of the surfaces using the v Appl
theorems and find the moment of inertia of different body shapes PPy
CO4 | Understand the complex engineering problems to solve the dynamics of particles Apply
Understand the mechanisms of rigid bodies using Civil engineering solutions for sust
CO5 development. Apply
COURSE ARTICULATION MATRIX
COs/
PO1| PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 PSO1 PSO2 | PSO3
POs
Cco1 2 3 1 1 - - 1 - - - - - 1 - -
CO2 2 3 2 1 - - 1 - - - - - 1 - -
COo3 2 3 2 1 - - 1 - - - - - 1 - -
CO4 2 3 2 1 - - 1 - - - - - 1 - -
CO5 2 3 2 1 - - 1 - - - - - 1 - -
Avg | 2 3 (18] 1 - - 1 - - - - - 1 - -

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22HS201 UNIVERSAL HUMAN VALUES Semester Il

PREREQUISITES Category | HS | Credit 3
L| T | P | TH

Hours/Week
2 1 0 3

Course Learning Objectives

Development of a holistic perspective based onesghioration about themselves (human being), family, society ¢
nature/existence.

2 Understanding (or developing clarity) of the harmony in the human being, family, sociatatane/existence.

3 Strengthening of selfeflection.

4 Development of commitment and courage to act.
Unit | BASIC CONCEPTS OF HUMAN VALUES 6 3 0 9

Course IntroductionNeed, Basic Guidelines, Content and Process for Value Education. Purpasgti@ation for the courseg
recapitulation from Universal Human ValuesSel-Exploratioriwhatisit>-1 t s cont ent and pr oce€g
Experiential Validation as the process for sadiploration Continuous Happiness and Prospedtylook at basic Humali
Aspirations. Right understanding, Relationship and Physical Fadhigybasic requirements for fulfilment of aspirations
every human being with their correct priority. Understanding Happiness and Prosperity coAemtlycal appaisal of the|
current scenario Method to fulfil the above human aspiratienderstanding and living in harmony at various levels.

Unit Il UNDERSTANDING HARMONY IN THE HUMAN BEING 6 3 0 9

Understanding Harmony in the Human Beirtgarmony inMyself! Understanding human being as aeststence of the sentie
61l 6 and the materi al 6Body 6 Und e happiness ahd phgsical faciity. n(Jaderdtand
the Body as an instrumentnpoyérd Uhdekeeshgntdhagdbbe, (

harmony in 616 Understanding the harmony of | with t
of Prosperity in detail Programs to ensure Sanyam and Health.
Unit I UNDERSTANDING HARMONY IN THE FAMILY AND 6 3 0 9
SOCIETY

Understanding Harmony in the Family and Sociétgrmony in HumanHuman Relationship Understanding values in hu
human relationship; meaning of Justice (nine universal valueddtionships) and program for its fulfilment to ensure mu
happiness; Trust and Respect as the foundational values of relationship. Understanding the meaning of Trust; Diffem
intention and competence. Understanding the meaning of Respfeteiice between respect and differentiation; the o
salient values in relationship. Understanding the harmony in the society (society being an extension of family): R¢
Prosperity, fearlessness (trust) andegstence as comprehensive Humamals. Visualizing a universal harmonious orde
society Undivided Society, Universal Ordeirom family to world family.

Unit IV UNDERSTANDING HARMONY IN THE NATURE AND 6 3 0 9
EXISTENCE

Understanding Harmony in the Nature and Existentéhole existence as Coexistence. Understanding the harmony i
Nature. Interconnectedness and mutual fulfilment among the four orders of-maty@ability and selfegulation in nature
Understanding Existence as-€ristence of mutually interacting unitsall- pervasive space. Holistic perception of harmon
all levels of existence

Unit VvV HOLISTIC UNDERSTANDING OF HARMONY 6 3 0 9

Implications of the above Holistic Understanding of Harmony on Professional Ethics. Natural acceptance of huma
Definitiveness of Ethical Human Conduct. Basis for Humanistic Education, Humanistic Constitution and Humanistic U
Order. Compence in professional ethics, Strategy for transition from the present state to Universal Human Order.

Total(30 L +15T) = 45 Periods
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Text Books:

Human Values and Professional Ethics by R R Gaur, R Sangal, G P Bagaria, Excel Books, N&QTY

Reference Books:

1 |JeevanVidya: EkParichaya, A Nagaraj, JeevanVidyaPrakashan, Amarkantak, 1999.

2 |Human Values, A.N. Tripathi, New Age Intl. Publishers, New Delhi, 2004.

The Story of Stuff (Book)

Small is Beautiful E. F Schumacher.

3
4  |The Story of My Experiments with Truttby Mohandas Karamchand Gandhi
5

6 |Slow is Beautiful Cecile Andrews

7 |Economy of Permanened C Kumarappa

8 |Bharat Mein Angreji Raj PanditSunderlal

9 |Rediscovering Indiaby Dharampal

10 |Hind Swaraj oiindian Home Rule by Mohandas K. Gandhi

11 |India Wins Freedom Maulana Abdul Kalam Azad

12 |Vivekananda Romain Rolland (English)

13 |Gandhi- Romain Rolland (English)

Course Outcomes:
Upon completion of this course, the students will be able to:

Bl oomb
Taxonomy Level

a beginning would be made in this direction.

CO1 | Become more aware of themselves, and their surroundings (family, society, nature) and Evaluate
more responsible in life

CO2 | Handle problems with sustainable solutions, while keeping human relationships and Apol
nature in mind PPy

CO3 | Become sensitive to their commitment towards what they have understood (human

. X . Evaluate

human relationship and human society)

CO4 | Apply what they have learnt to their own self in different-tiaglay settings in real life, at lea Apply

COURSE ARTICULATION MATRIX

COs/ PO1 | PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 | PO 10| PO PO | PSO | PSO | PSO

11 12 1 2 3
POs

co1 1 1 2 1 3 2 1

CO2 1 3 1 1 3 1 1

CO3 1 2 1 1 3 1 2

CO4 2 1 1 1 3 1 1

Avg 1.25 1.75 1.25 1 3 1.25 1.25

3/2/171 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22MCINO1 ENGINEERING SPRINTS Semester !

PREREQUISITES Category | EE | Credit 1
L | T | P |TH

Hours/Week
0 0 2 2

Course Learning Objectives

1 To Strengthen conceptual understanding of fundamental engineering concepts.

2 To Spark curiosity in students Minds.

3 To focus on teaching through a problewiving approach using Street Fight Engineering principles pioneered.

4 To foster the growth of functional independence anddélfen learning habits.

5 To maximize the interest levels towards learnilag students aspire to create meaningful changes in the world.
Unit | STREET FIGHTING ENGINEERING 0 0 6 6

Why streetfight engineeringHow to street fight engineeringdecode reaivorld problems Observe key patternselationship
study- Derive actionable inferenced’erform data driven insights Generate concepts and case studies.

Unit Il PROGRAMMING PARADIGM 0 0 6 6

Need for programming Outside box thinking to solve problemNeed for algorithms and data structureBlowcharts &
Algorithms - Memory Allocation- Conditions and loops Creating effective functionsCase studies Visual Programming
Types of programming languages & paradign@etting started with developmenBuild & test an algorithm Best practices.

Unit Il BRAINS OF MACHINES 0 0 6 6

Key innovations in Tesla Electric car Case study- Brains of Electric cars- Transdisciplinary systems Adapting
Transdisciplinary systems to Accelerate Innovatitohea Hexagon Exercise to think of new innovations using Idea Hexag
Brains of Digital camera.

Unit IV MACHINES THAT MAKE -UP THE WORLD 0 0 6 6

Basics of Electronics passive componerieed for sensors & Actuatoré\nalyzing & Understanding electronic circuitslow
to Build a Basic Custom Hardwar@ootloader & its purposes.

Unit VvV ENGINEERING THE REAL WORLD 0 0 6 6

Reatworld assystems Introducing to Systems ThinkingStock and Flow DiagramsSystem Traps Intervening circuits
Living in a World of Systems.

Total = 30 Periods

Text Books:

1 Sanjoy Mahajan Street Fighting Mathematics

2 Donald Knuth- The Art of Computer Programming

3 Think like a programmer An introduction to creative problem solving
4 Thinking in Systems A Primer

Reference Books:

Learning to code : How to think like a programmer

How to find innovative ideas : Ramesh Raskaroés n

Case Study ; How Tesla changed the auto industry

AW [N |

Ultimate Guide : How to develop a new electronic hardware product
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Course Outcomes: Bl oomo
Upon completion of this course, the students will be able to: Taxonomy Level
CO1 | Apply street fight engineering concepts L3: Applying
CO2 | Construct Flowchart & block diagrams for algorithms L3: Applying
CO3 | Apply the idea Hexagon Tool to understand basic electronics for building basic hardwa| L3: Applying
CO4 | Examine realorld problems with a system view L4: Analyzing
CO-PO Mapping:

CO | PO1 | PO2 | PO3| PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 P(l)l PO12 | PSO1 | PSO2 | PSO3
co1l| 2 3 2 2 2 2 2 2
Cco2| 3 3 3 2 3 3 3 2
Co3| 1 2 2 1 1 2 2 2
Co4| 3 3 3 2 2 3 3 3
CO5| 2 3 3 3 3 3 3 3
Wol22] 28| 26| 2 |22 26 | 26 | 24

0: No correlation, 1: Low correlation, 2: Medium correlation, 3: High correlation
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jkpoUk; njhopy;El;gKk;

22MC201 B.E (Common to all Branches) Semester I
Kd;epge;jidfs:: Category |\|;I|§ Credit 1
Yfifzk; kw;Wk; ,yf;fpaj;jpd; mbg;gilfs; L T P | TH

Hours/Week
1 0 0 1

ghinewpNehf;fqg;fs;: khzth;fshy;

1. | nerTj; njhopypd; ed;ikfs;>mjd; gad;fs;>ghidj; njhopy; El;qgj;ijg;
gw;wped;Fmwpe;Jnfhs;sKbAk;.

2. | fl;blk; fl;Ljy; kw;WK; fl;blj; njhopYs;sEl;gq;fs; gw;wpmwpe;Jnfhs;sKbAKk;.

3. | cw;gj;jpnjhopy; El;gk;> ,Uk;G>cNyhfk;>fdpkk;>njhopw;rhiyfs; gw;wpmwpe;Jmtw;wpd;
gad;ghLfisntspg;glLj;jKbAKk;.

4. | Ntshz;ikkw;Wk; ePh; ghrdKiwfs;>njhopy; El;gk;>Vh; cOjy;
Nghd;wgz;ilathynewpKiwfisg; gw;wpnjhpe;JeilKiwg; gLj;jKbAK;.

5. | ,d;iwafhyfl;lj;jpy; cs;sthWWmwptpay; tsh;r;rp>fzpdpj; jkpo;
gw;wpnjhpe;Jnfhz;Lmwpittpupthf;fKbAk;.

myF | nerTkw;WK; ghidnjhopy;El;gk; 3 0 0 3
ra;ffhyj;jpy; nerTj; njhopy; - ghidnjhopy; El;gk; - fUg;Grptg;Gghz;lg;fs; - ghz;lg;fspy;
fPwy; FwpaPLfs;

myF I tbtikg; Gkw;WK; fl;blj; njhopy;El;gk; 3 0 0 3
rq;ffhyj;jpy; tbtikg; Gkw;Wk; fl;Lkhdq;fs; &rq;ffhyj;jpy; tPI;Lg; nghUl;fspy; tbtikg;G -
rq;ffhyj;jpy; fl;LkhdnghUI;fSk; eLfy;Yk; - rpyg;gjpfhuj;jpy; Nkilmikg; Ggw;wpatptug;fs;

- khky;yGur; rpw;gq;fSk;>Nfhtpy;fSk; - Nfhtpy;fSk; - Nrhoh; fhyj;Jg; ngUq;Nfhapy;fs; kw;WKk;
gpwtopghl;Lj; jya;fs; - ehaf;fh; thyf; Nfhapy:;fs; - khjphpfl;lfikg; Gfs;
gw;wpmpyy;>kJiukPdhl;rpmk;kd; Myak; kw;wk; jpUkiyehaf;fh; k hy; - nrl;behl;LtPLfs; -
gpuplb ; fhyj;jpy; nrd;idapy; ,e;NjhrhNuhnrdpf; fl;blf; fiy.

myF I cw;gj;jpj; njhopy; E  1;gk; 3 0 0 3
fg;qy; fl;;Lk; fiy -cNyhftpay; - ,Uk;Gj; njhopw;rhiy -, Uk; i gcUf ; Fj-wyhwWk¥
rhd;Wfshfnrk;Gkw;Wk; jg;fehzaq;fs; - ehzag;fs; mr;rpbj;jy; - kzpcUthf;fk;
njhopw;rhiyfs; - fy;kzpfs;>fz;zhbkzpfs; - RLkz; kzpfs; - rq;Fkzpfs; -
vYk;Gj;Jz;Lfs; - njhy;ypay; rhd;Wfs; - rpyg;gjpfhuj;jpy; kzpfspd; tiffs;.

myF IV Ntshz;ikkw;Wk; ePh;g;ghrdj; njhopy; El;gk; 3 0 0 3
mid>Vhp>Fsq;fs;>kjF> - Nrhoh;fhyf; FKopj; Jik;gpd; Kf;fpaj;Jtk; - fhy;eilguhkhpg;G -
fhy;eilfSf;fhftbtikf;fg;gl;IfpzWrfs; - Ntshz;ikkw;WK;
Ntshz;ikrhh;e;jnray;ghLfs; - fly;rhh; mwpT - kPd;tsk; - Kj;Jkw;WKk; Kj;Jf;Fspj;jy; -
ngUq;fly; Fwpj;jgz;ilamwpT - mwpTrhh; r%fk;.

myF V mwptpay; jkpo; kw;WK; fzpj;jkpo; 3 0 0 3

mwptpay; jkpopd; tshirirp - fzpj;jkpo; tshirirp - jkpo; Elysfiskpd; gjpg;Gnrajjy; - jkpo; nkd;
nghUl;fs; cUthf;fk; - jkpo; ,izaf; fy;tpf;fofk; - jkpo; kpd; E}yfk; - izaj;jpy; jKpo;
mfuhjpfs; - nrhw;Fitj; jpl;1k;.

Total =15 Periods
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Text Books:

1 |jkpoftuyhW - kf;fSk; gz;ghLk; - Nf.Nf. gps;is (ntspaPL: jkpo;ehLghlE}y; kw;WKk;
fy;tpay; gzpfs; fofk;)

2 |fzpdpj; jkpo; - Kidth; , y.Re;juk; (tpfld; gpuRuk;)

3 |fPob - itifejpf;fiuapy; rq;ffhyefuehfhpfk; (njhy;ypay; JiwntspaPL)

4 |nghUie - Mw;wq;fiuehfupfk;. (njhy;ypay; JiwntspaPL)

ghinewpKbTfs ;. ,e;jg; gbg;GKbe;jJk;>khzth;fshy; Bl oomdés Ta
Mapped

Cco1 | rgthyjipy; ., Ueijeysynjhopy;fisAk; iftpizfiyfshy; Vw;gLk; Understanding
ed;ikfisAk; gw;wpmwpe;Jnfhz;ldu;

CO2 | fl;blg;fs; kw;WK; tPl;Lg;nghUl:fistbtikg;gJ>rq;fhyj;jpy; Understanding
,Ue;Nfhtpy;fisgw;wpmwpe;Jnfhz;ldu;

CO3 | cNyhftpay;>, UKk;Gnjhopw;rhiyfs;>njhy;ypay; rhd;Wfs;>cw;gj;jpnjhoy; Applying
El;gj;ijgw;wpmwpe;Jnfhz;ldh;.

CO4 | gog;thyj;jpy; Nthsz;ik>ePh;ghrdk;>kPd; Applying
tsk;>fhy;eilguhkhpg; G>mwpTrhu; rKfk; gw;wpmwpe;Jnfhz;ldu;.

CO5 | mwptpay; jkpod; tshirrp>fzpj;jkpo; tsh;rirp>nkd;nghUs; cUthf;fk;> Understanding
Jizafy;tpfofk;> Jizaj;jpy; jkpo; mfuhjpfs;
gw;wpmwpe;Jnfhz;ldu;.

COURSE ARTICULATION MATRIX

COURSE ARTICULATION MATRIX
COs/ PO1| PO2 | PO3 | PO4 [ PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO PO | PSO | PSO | PSO
11 12 1 2 3
POs
Co1 3 2 1 2
COo2 3 2 1 2
CO3 3 2 1 2
CO4 3 2 1 2
CO5 3 2 1 2
Avg 3 2 1 2
3/2/171 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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29MC201 TAMILS AND TECHNOLOGY Semester I
B.E (Common to all Branches)
PREREQUISITES Category |\5||(S: Credit 1
Basics of Tamil Language and Literature L T P | TH
Hours/Week
1 0 0 1

Course Objectives:

1. | To obtain the knowledge of weaving and ceramic technology

2. | To familiarize about design and construction technology during sangam age and British period

3. | To know about the manufacturing technologies

4 | To obtain the knowledge of agriculture and irrigation technology

5 To know about the development®¢ientific Tamil and Tamil computing

Unit | WEAVING AND CERAMIC TECHNOLOGY 3 0 0 3

Weaving Industry during Sangam Age€eramic technology Black and Red Ware Potteries (BRW{raffiti on Potteries.

Unit 1l DESIGN AND CONSTRUCTION TECHNOLOGY 3 0 0 3

Designing and Structural construction House & Designs in household materials during SangaBuldieg materials ang
Hero stones of Sangam ag®etails of Stage Constructions in SilappathikaraBtulptures and Temples of Mamallapura
Great TemplesfoCholas and other worship place3emples of Nayaka PeriodType study (Madurai Meenakshi Templg
ThirumalaiNayakar Mahal Chetti Nadu Houses, InddSaracenic architecture at Madras during British Period.

Unit 111 MANUFACTURING TECHNOLOGY 3 0 0 3

Art of Ship Building- Metallurgical studies Iron industry- Iron smelting,steelCopper and goldCoinas source of history
Minting of Coinsi Beads makingndustries Stone beadSlass beadsTerracotta bead§hell beads/ bone beatarcheological
evidences Gem stone types described in Silappathikaram.

Unit IV AGRICULTURE AND IRRIGATION TECHNOLOGY 3 0 0 3

Dam, Tank, ponds, Sluice, Significance of KumizhiThoompu of Chola Period, Animal Husbawtilys designed for cattl
use- Agriculture and AgrdP’rocessing Knowledge of SeaFisheries Pearl- Conche diving Ancient Knowledge of Ocean
Knowledge Specific Society.

Unit vV SCIENTIFIC TAMIL & TAMIL COMPUTING 3 0 0 3

Development of Scientific TamilTamil computing Digitalization of Tamil Book§ Development of Tamil Softwafie Tamil
Virtual Academyi Tamil Digital Library’ Online Tamil Dictionarie$ Sorkuvai Project.

Total =15 Periods
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Text BookgReference Books:
Social Life of Tamils (Dr.K.K.Pillay) A joint publication of TNTB & ESC and RMRL(in print)
2 Social Life of the Tamils The Classical Period (Dr.S.Singaraye(Rublished by: International Institute of Ta
Studies.
3 Historical Heritage of the Tamils (Dr.S.V.Subatamanian, Dr.KThirunavukkarasu) (Published by: Internatid
Institute of Tamil Studies).
4 The Contributions of the Tamils to Indian Culture (Dr.M.ValarmatRublished by: International Institute of Tam
Studies)
5 Keeladi-6 Sangam City Civilization on the banks of ri
ofArchaeology&TamilNadurext Book and Educational Services Corporation, Tamil Nadu)
Studies in the History of India with Special Reference to Tamil Nadu (Dr.K.K.Pillay) (Published by: The Auth
PorunaiCivilization (Jointly Published by: Department of Archaeology & Tamil Nadu Text Book and Educatio
Services Corporation, Tamil Nadu)
8 Journey of Civilization Indus to Vaigai (R.Balakrishnan) (Published by: RMRL)
Course Outcomes: Bl oombés Ta
Uponcompletion of this course, the Students will be able to: Mapped
Cco1 Obtain the knowledge about weaving and ceramic technology Understanding
C02 Familiarize about design and construction technology during sangam age g§ Understanding
British period
COos3 Understanding about the manufacturing technologies Applying
Co4 Acquring the skills in agricultural and irrigation technology Applying
CO5 Acquire the knowledge about the development of Scientific Tamil and Tami Understanding
computing.

COURSE ARTICULATION MATRIX

COURSE ARTICULATION MATRIX

COs/ PO1| PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO PO | PSO | PSO | PSO
POs 11 | 12 | 1 2 3
co1 3 2 1 2
Cco2 3 2 1 2
COo3 3 2 1 2
CO4 3 2 1 2
CO5 3 2 1 2
Avg 3 2 1 2

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22NC201 NCC COURSE:I(Only for NCC Students) Semester I

PREREQUISITES Category| NC Credit 3*

NIL L T | P | TH
Hours/Week

3 0 0 3

Course Learning Objectives

1 | To maintain the unity and disciplines to the students

Unit | NCC GENERAL & NATIONAL INTEGRATION AND
AWARENESS 9| o] o] 9

Aims, Objectives and Org of NCC Incentives to NCC cadeis Duties of NCC Cadets NCC Camps: Types & Condud
National Integration: Importance and NecessiBactors affecting National Integratiotnity in Diversityi Threats to Nationa
Security.

Unit 1l PERSONALITY DEVELOPMENT & LEADERSHIP
DEVELOPMENT

Personality Development Capsufelf Awareness Empathy, Creative& Creative Thinking, Decision MakB@mnmmunication|
Skills - Group Discussion Stress emotions, Change Your Mindseter Personal Relations& Team work, Time Manageme
Civil Sense- Career Counselling, SSB Procedures & Interview Skills; Leadership Cap$tads, Indicators, Motivation
Ethics &Honour ode- Case StudieShivaji, APJAbdul Kalam & Deepa Malik, MaharanaPratap, Ratan Tata, KiranMajun
Jhansi Ki Rani, Narayan Murty, PrakashPadukone, Tipu Sultan, Rabindranath Tagore.

Unit 111 DISASTER MANAGEMENT AND HEALTH & HYGIENE 9 0 0 9

9 0 0 9

Disaster Management CapsuochVichar, Types Organisation, Capability & Role of NCC Cadétkire Service & Fire
Fightingi | ni t i ati ve Training, Or jNatialOmasters Man Mide Disasters; Health s 3
&Saniationi First aid in Common Medical Emergencies, Treatment & G&koundsi Introduction to Yoga & Exercises.

Unit IV PRINCIPLES OF FLIGHT & GENERAL SERVICE 9 0 0 9
KNOWLEDGE
Laws of Motioni Glossary Termg Ber n o u | | iidAerofdd i Forcesiaqiing en Aircraft Lift & Drag i Flaps & Slats

T StallT Thrust; Armed Forces & IAF CapslileModes of Entry in IAF, Civil Aviatiori Aircraft Recognitiori Latest Trends|
& Acquisitions.

Unit V NAVIGATION, AEROENGINES, AIRCOMPAIGNS &
AIRMANSHIP

Requirements of NavigatidnGlossary term$ Mapsi Map Reading; Basic TheoiyTypes of Engines Piston Engines Jet
Engines Turbo Prop Engines; Indo Pak war 197@peration Safed SagaiFamous Air Heroes; AirmanshipAirfield Layout
T Rules of the Aifi Circuit Procedures ATC RT Procedures Aviation Medicine- Survival.

9 0 0 9

Total =45 Periods

Course Outcomes: Bl oombd
Upon completion of this course, the students will be able to: Taxonomy Level
co1 Acquwedknowledge about the history of NCC, its organization, incentives of NCC, dutie Analyze
different NCC camps

CO2 | Understand the concept of national integration and its importance Understand
CO3 | Understand the importance disaster managementeaith and hygiene. Understand
CO4 | Understand the importance principal of Flight and knowledge about armed services. Understand
CO5 | Understand and learn the importance of navigation, Aero engines & Airmanship work. Understand
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22CS102 COMPUTER PRACTICE AND C PROGRAMMING
LABORATORY Semester Il
PREREQUISITES Category | ES Credit 1.5
L T P TH
Hours/Week
0 0 3 3

Course Learning Objectives

1 To provide basic knowledge to work with word processing applications
2 To provide basi&knowledge to work with spread sheet applications
3 To promote the programming ability to develop C applications

EXPERIMENTS

a kr wbd e

6.
7.

8.
9.

10.
11.
12.
For programming exercises Algorithm, Flow chart and pseudo code are essential

A. Word Processing

Creating and formatting documents.
Creating Tables and Manipulation
Using Equation Editor
InsertingPictures, Shapes and Charts
Using Mail merge

B. Spread Sheet

Creating sheets, using built in function and-deéined formulae
Creating different types of charts from data

C. Simple C Programming

Program using different operators.
Program using Control statements.
Program using Loops, Array and Strings.
Program using Functions and pointers.
Program using Structures and Files.

Total (45+15) = 60 Periods

CoO4

programming language

Course Outcomes: Bl oomds Ta
Upon completion of this course, the students will be able to: Level
CO1 | Demonstrate the usage of features supported by word processing applications. Apply
Appl
CO2 | Demonstrate thasage of features supported by spread sheet applications. PPy
: : . , Apply
CO3 | Apply general programming techniques to develop digital solution to problems
Implement solutions develop with general programming techniques in C Apply
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COURSE ARTICULATION MATRIX

COs/ PO1| PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO PO | PSO | PSO | PSO
POs 11 12 1 2 3
Co1 3
CO2 3 3
Co3 3 3 2 2 2 1 1 2 3 1
CO4 3 3 2 2 2 1 1 2 3 1
Avg 3 3 2 2 2 1 1 3 2 3 1
3/2/171 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22ME102 WORKSHOP MANUFACTURING PRACTICES Semester Il

PREREQUISITES Category | ES Credit 2

L T P TH

Hours/Week
0 0 2 2

Course Learning Objectives

To understand the basics of safety measures taken in the laboratory.

To provide exposure to the students with haoksexperience on various basic engineering practices in Civi
Mechanical Engineering.

To know about the various fitting joints atadhe operation.

To gain knowledge in welding and fitting operation.

To understand the fabrication of various models using sheet metals.

LIST OF EXPERIMENTS

N

© ©® N o Ok~

Introduction to Safety measures and First aid.

Study of Lathe, drilling machinéVelding methods and equipmeasting process and toelSheet metal and fittin
tools Carpentry tools and joints.

Fitting: V-fitting, square fitting, Curve fitting.

Lathe: Facing, turning, taper turning and knurling.
Welding: BUTT, LAP and Tjoints.

Foundry: Greensand preparationould making practice.
Sheet metal: Cone, tray, cylinder.

Carpentry: CROSS, T and DOVETAIL joints.

Drilling: simple exercises.

Total = 30 Periods

Reference Books:

1 BawaH. S, fAWor kshop Practiceo, Tata McGraw Hil/ Pub

5 Jeyachandr an, K, Nataraj an, K and Bal asubramani an
Publications, 2007.

3 Jeyapoovan, TSar avanaPandi an, M and Pranitha, S, AENgi ne
Ltd, 2006.

4 Dr. P.kannan, Mr. T, Satheeskumar&MK . Raj asekar , AEngineering pract

5 Dr . V. Rameshbabu AEngineering practices | aborato

Course Outcomes: Bl oombo

Upon completion of this course, the students will be able to: Taxonomy Level

CO1 [ Familiarize the working of various equipment and safety measures. Understand

CO2 | Prepare fitting of metal and wooden pieces using simple fitting and carpentry tools man Apply

CO3 | Fabrication of components using welding, lathe and drilling machine. Analyze

CO4 | Make the model using sheet metal works. Analyze
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COURSE ARTICULATION MATRIX

COs/ PO1| PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO PO | PSO | PSO | PSO
POs 11 12 1 2 3
co1 0 0 0 0 3 0
Cco2 0 3 2 1 2
COo3 0 3 2 1 2
CO4 0 3 2 1 2
CO5 0 3 2 1 2
Avg 0 2.4 16 | 0.8 | 0.6 1.6
3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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TRANSFORMS AND NUMERICAL METHODS
22MA301 o Semester "
B.E. (Civil)
PREREQUISITES Category BS Credit 4
Basic 12th level knowledge of Differential and Integral L T P | TH
. ) i Hours/Week
Calculus, Solution ofequations and Matrices. 3 1 0 4

Course Learning Objectives

1 | To familiarize with Fourier, transform a function and its sine and cosine transforms.

2 | To obtain the knowledge of solving second order ODE using Lapfaosform techniques and inverse Laplag
transform using convolution theorem.

3 | To familiarize the numerical solution of linear systems of equations and interpolation.

4 | To impart the knowledge in solving numerical differentiation, integration and initial value problems for ord
differential equations.

5 | To obtain the finite difference solution of cdenensional wave equation and taonensional Laplace and Poissor

equations.

Unit | FOURIER TRANSFORM 9 3 0 12
Statement of Fourier integrideoremi Fourier transform paiir Sine and Cosine transforfdropertie§ Transforms of
simple function§ Convolution theoremPar seval 6s Il dentity.

Unit Il LAPLACE TRANSFORM 9 3 0 12

Laplace TransformConditions for existence Transform ofelementary functions Basic Properties Transform of
derivatives and integraisinitial and Final value theorem3$ransform of periodic Functiorisinverse Laplace Transform
solutions of linear ODE of second order with constant coefficients usingdeapknsformation techniquestatement and
application of convolution theorem.

Unit I SOLUTION OF EQUATIONS AND INTERPOLATIONS 9 3 0 12
Solving equations: Iterative method, Newton Raphson Me8uldtions of linear system of equations by Gauss Elimina
Gauss Jordan, Gauss Jacobi and Gauss Seidel methads er pol at i on: Newt on For war

divided differene, Lagrangian polynomial.

NUMERICAL DIFFERENTIATION, INTEGRATION AND

Unit IV INITIAL VALUE PROBLEMS FOR ODE 9 3 0 12

Numerical differentiation by Newtonbés-Smmpbodés NUBel
3/8 rulei Single step methods: Taylor series method, Euler method, Modified Euler Method and Fourth ordeKiRtan
method for first order differential equationdu | t i st ep met h o dBash folh ptedictor anchcdrreciod naethd

BOUNDARY VALUE PROBLEMS IN ORDINARY AND

PARTIAL DIFFERENTIAL EQUATIONS 9 3 0 12

Unit vV

Finite difference solution of second order ordinary differential equatamige difference solutions of orgimensional hea
equation by explicit and implicit metho@3ne dimensional wave equation and {@imensional Laplace and Poiss
equations.

Total (45L+15T) = 60 Periods
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Text Books:

1 |Veerarajan T, AEnNngineer i nd!Editan ham MeGraw ¢l Ed(cEtiorr PvtL&lm éNe
Delhi, 2009.

2 | P. Kandasamy, K. Thilagavatayn d K. Ganapat hy, HAEngineering Mathe
New Delhi, 1996.

3 |Kandasamy. P, Thilagavathy. K, Gunavathi. K, ANum

Reference Books:

1 |Grewal, BE®g, nigldir g mgr NME&ditibne Kkhanha Paldishers, Dei, 2015.

5 Jain M. K. l yengar, K & Jain R. K., ANumeri cal Me i
International (P) Ltd. Publishers, 2003.

3 Andr ews, L. A., and Shivamoggi B. K., Al ntegr al Tr g
New York, 1988.

4 Narayanan. S, Mani cavachagom Pill ai, T. K. and Ram

Volumes Il and Ill, S. Viswanathan (Printers and Publishers) Pvt. Ltd., Chennai, 2002.

Bl oom

Course Outcomes:

. . . Taxonomy

Upon completion of this course, the students will be able to:

Mapped
CO1 | Apply the knowledge of Fourier transform in engineering problems. Apply
CO2 | Apply the knowledge of Laplace transforms method to solve second order differential equat Apply
CO3 | Obtain the numerical solutions of linear, Aamear equations anidterpolations for given data. Understand
CO4 | Use the numerical differentiation, integration and IVP on Ordinary differential equations. Apply
CO5 | Solve the Boundary value problems in ordinary and partial differential equations Apply
COURSE ARTICULATION MATRIX

COs/

POs POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
Cco1 3 2 2 2 - - - - - - - - 2 - -
CO2 3 2 2 2 - - - - - - - - 2 - -
Cco3 3 2 2 2 - - - - - - - - 2 - -
CO4 3 3 3 2 - - - - - - - - 2 - -
CO5 3 3 3 2 - - - - - - - - 2 - -

Avg 3 2 2 2 - - - - - - - - 2 - -

3/2/171 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CE301 MECHANICS OF FLUIDS Semester 1
PREREQUISITES Category PC Credit 3
L T P | TH

MATRICES, Calculus and Ordinary Differential Equations Hours/Week
3 0 0 3

Course Learning Objectives

To study theBasic properties of fluid

To understand the Fluid statics and Kinematics

To study the problem related to Fluid dynamics

To study losses, the boundary layer problems

al sl W|IDN|PF

To understand the Dimensional, Model Analysis

Unit | FLUID PROPERTIES 9 1 0] 09

Introduction, Fluid properties Density, Specific Weight, Specific Volume, Specific Gravity, Viscosity, Compressib
Vapour pressure, Capillarity and Surface Tension. Pressie s ¢ a | -@Rslatidnshiw between Pressuiiesressure
Measurements bylanometers.

Unit I FLUID STATICS & KINEMATICS 9 0 0 9

Fluid Statics: Hydrostatic forces on plane and curved surfatetal Pressure and Centre of Press@guilibrium of floating
and submerged bodied/eta centréd Metacentric height.

Fluid Kinematics: Flow visualization Types of flowi lines of flow- velocity and accelerationContinuity equation (one
two, threedimensional formsj Stream function velocity potential functiofi flow netsi Measurement of Velocity

Unit 11l FLUID DYNAMICS 91010} 9

Equations of motioi Eul er 6s equati on of -Bmortniooun | a Tdappligatipasiadertuienaten |
Orifice meter, Pitot tube_aminar flowi viscous flow through pipes and between parallel platéagen Poiseuille equation
turbulent flow.

Unit IV FLOW THROUGH PIPES AND BOUNDARY LAYER 9 0 0 9

Major Loss, DarcyWeisbach formuld Moody diagram, Minor losses of flow in pipgsHydraulic Gradient Ling Total
Energy Line- Pipes in series and in parallePowertransmission through pipes.

Definition of boundary layeii Thickness and classification Separation of boundary layér Methods of preventing
separation.

Unit V DIMENSIONAL AND MODEL ANALYSIS | 9 [ o] o] o
Dimensional Analysis Ray | ei ghds met h-OleegremBuc ki nghamos

Model analysig Types of Similitudé Dimensionless numbersModel Lawsi classification of Models Scale effect.

Total= 45 Periods
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Text Books:

1 | Bansal R.K., FluitMechanics and Hydraulic Machines, 10thEdition, Laxmi Publications(P) Ltd, New Delhi, 201§
5 Modi P.N., Seth S.M., Hydraulics and Fluid Mechanics Including Hydraulic Machines, 23rd Edition, Standarg
House, 2022
3 Ramamruthan$., Fluid Mechanics and Hydraulics and Fluid Machines, Dhanpat Rai and Sons, New Delhi, 9th E
2014

4 | Rama Durgaiah D., Fluid Mechanics and Machinery, New Age International Publishers, New Delhi, 2002
Reference Books:

1 | Rajput R.K., A texbook of Fluid Mechanics in S| Units, S. Chand and Company, 10thEdition, New Delhi, 2016
2 | Subramanya K, Fluid mechanics and hydraulic machines, Tata Mc Graw Hill, New Delhi 2010

3 | Streeter, Victor L. and Wylie, Benjamin E., Fluid MechanMsGraw-Hill Ltd., 2010

4 | White FM, Fluid mechanics, Tata Mc Graw Hill, New Delhi, 2017.

5 | Jain AK, Fluid mechanics including hydraulic machines, Khanna Publication, 2015.

Course Outcomes: Bl oom

Taxonomy
Upon completion of this course, the students will be able to: Mapped
CO1 | Understand Fluid Properties Understand
CO2 | Apply Fluid Statics, Kinematics concepts Apply
CO3|Study Eul erds equat iapplicatomser noul | i 6s equa Apply
CO4 | Analyze Boundary layer problems, flow througlpes Analyse
CO5 | Understandimensional and Model Analysis Understand
COURSE ARTICULATION MATRIX
(P:ggl PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
co1l | 2 3 2 1| - - - - - - - - 2 - -
coz2 | 2 3 2 1 - - - - - - - - 2 - -
cCo3 | 2 3 2 1 1 - - - - - - - 2 - -
cCo4 | 2 3 2 1 - - - - - - - - 2 - -
CO5 | 2 3 2 1 - - - - - - - - 2 - -
Avg 2 3 2 1 1 - - - - - - - 2 - -
3/2/171 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CE302 SURVEYING Semester "
PREREQUISITES Category PC | Credit 3
Mathematics Hours/Week ! L
0 0 3

Course Learning Objectives

To understand the Fundamentals of surveying in the field of civil engineering

To know the basics of levelling and Contouring

To know thebasics of theodolite survey and computation of Area and Volume for Different Field

To understand tacheometric surveying in different terrain

g | W(IN |-

To introduce the Advanced equipment for surveying in the field of civil engineering

Unit | FUNDAMENTALS OF SURVEYING 9 0 0 9
Definition- Classifications Basic principlesClassification Field work and office work Types of chain methods of ranging
a linei MapsScale, adjustment in wrong observationses of chain, crossstaff and optical squaresources and limits of
error and their correction. Magnetic and true north, magnetic declination and its variBganngs- Prismatic compass
Surveyor's compasscompass surveylocal attraction and its eliminationlraversing.

Unit 11 LEVELLING AND ITS APPLICATIONS 9 0 0 9

Terminology- Dumpy level and levelling staff Temporary and permanent adjustmeritéethods of levelling Differential
Levelling, Fly levelling, Reciprocal levelling, Check levelling’rocedure idevelling - Booking- Problems- Reduction-
Curvature and refractionProblems Contouring- Terminology- Methods- Characteristics and uses of contours

Unit 111 THEODOLITE TRAVERSING 9 0 0 9

Terminology- Reiteration and repetitieVertical angles Traversing Types of traversing Trigopnometrical levelling Co-
ordinate SystenClosing error and distributionOmitted measurementdroblems- Conditions for closure Balancing of

TraverseComput ati on of Area (Trapezoidal and Simpsonds
formula)
Unit IV TACHEOMETRIC SURVEYING AND CURVES 9 0 0 9

Tacheometric surveying Systems of Tacheometric measuremeRtinciple of Stadia method Methods with staff held
vertical and normal The Analytic lens Subtense bar Tangential method (Elevation and Depression) CurvBgoes of
CurvesElements of simple curvéength of curve Vertical curve§ Types and its application.

Unit V ADVANCED SURVEYING | 9| oo ] o9
Principle of Electronic Distance Measurement, Types of EDM instruments,  Stat&n
- AdvantageandApplications- Fundamentafjuantities measuredarts & Accessories of a Total Statioworking principle
- Global Positioning System§&egments, GPS measurements, errors and biases, Surveying with GPS, Drone Surve
its applications

Total= 45 Periods

Text Books:

1 | PunmiaB.C., Surveying, Vols. I, Il and I, Laxmi Publications,"1Edition,2016.

2 | Duggal, S.K. Surveying Vol. | and Il, Tata McGraw Hill,4th Edition, 2019.

3 | N N Basak, Surveying and Levelling, Tata McGraw Hifl 2dition,2017.
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Reference Books:
1 | Clark D., Plane and Geodetic Surveying, Vols. | and Il, C.B.S. Publisher and Distributors, Delhi, 6th Edition,19
5 James M.Anderson and Edward M.Mikhail, Introduction to Surveying, Mc&i#dvBook Company, 1st
Edition,1985.
3 | Wolf P.R.,Elements of Photogrammetry, McGral Book Company, 2nd Edition,2013.
4 Robinson A.H., Sale R.D. Morrison J.L. and MuehrBh€., Elements of Cartography, John Wiley and Sons, New
York, 5th Edition, 1984.
Course Outcomes: Bl oom
Taxonomy
Upon completion of this course, the students will be able to: Mapped
COL1 | Use conventional surveying instruments in the fieldieil engineering applications Understand
CO2 | Calculate the Elevation for Different terrain from the datum Apply
CO3 | Categorized the terrain and Calculate the Area and Volume for the Terrain Analyse
CO4 | Understand the concept of Tacheome®inveying and Curves layout Understand
CO5 | Use Advanced Equipment in the field of civil engineering. Apply
COURSE ARTICULATION MATRIX
COs
/ PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
POs
co1 2 - - - - - - - - - - - - - -
CO2 1 3 3 - - - - - 3 2 1 - - - -
COo3 1 3 3 - - - - - 3 - - - - - -
CO4 2 3 3 2 - - - - - 1 - - - - -
CO5 - - - - 3 - - - 3 - - 3 - - -
Avg 2 3 3 2 3 - - - 3 2 1 3 - - -
3/2/171 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CE303 CONSTRUCTION MATERIALS AND TECHNOLOGY Semester 1l

PREREQUISITES Category PC Credit 3

NIL L T P | TH
Hours/Week

3 0 0 3

Course Learning Objectives

To study the characteristics aRdoperties of Stones and Brick

To impart knowledge on, Cement, Aggregate and Mortar

To understand the behaviour of concrete and seasoning timber

To study the Parts and types of flooring and roofing

a|l | W|IDN|PF

To study carpentry, arches, lintels and finishing works.
Unit | STONES, BRICKS 9 0 0 9

Building Stonei classification of rockgharacteristics of good building stoneleterioration and preservation of stone wg
T common building stones, composition, properties, uses and occurteateonstonesquarrying and dressing. Bricks
constituents of brick earth manufacture of clay bricksclassificationqualities tests on bricksbricks for special use
refractory bricks.

Unit 11 CEMENT, AGGREGATES, MORTAR 9o lof[of 9

Cement composition properties types of cement and their us@sanufacturing processet and dry processes. Aggregat
T coarse and fine aggregatebaracteristics and function. Mortgroperties uses types of mortarsselection of mortars for
various Civil Ehgineering construction.

Unit 11 CONCRETE, TIMBER AND OTHER MATERIALS 9 0 0 9

Concrete ingredients characteristicsuses classification- preparation of plain cement concrefeinciples of hardened
concrete properties of cement concretepecial concreteypes.

Timber characteristicsuses defectsseasoningpreservationmarket forms Industrial timber Panels of laminates. Glas
properties uses. SteelUses- market forms. Aluminium and other metallic materials for construction. Paints, Varnishe
Distemperstypesproperties.

Unit IV FLOORING AND ROOFING 9 0 0 9

Components of floarselection of flooring materiaiffoor finishing-brick flooring - cement concrete flooringgranolithic
flooring - terrazzo flooring marbleflooring - timber flooring- asphalt flooring- rubber flooring suitability of floors for
various applications. damp proof course, causes of damymfées of dampnessnethods of damp proofingmaterials used
for damp proofing. Stairsrequirements fogood stairs classification of stairs quarter turn stairshalf turn stairs circular
spiral and helical stairsstairs made up of different materid®ofs- types of roofs requirements pitched roof- lean to
roof-gable roofhip rootflat roof-RCC roof.

Unit VvV CARPENTARY, ARCHES, LINTELS AND FINISHING WORKS 9 0 0 9

Location of doors and windowssize of doors types of doors fixture and fastenings for doors and windowarches-
classification- stability of an arch lintels - classification of lintels steel lintel. scaffolding component parts shoring-
under pinning form work - materials used Indian Standard on form work Plasteringnethods of plasteringdefects in
plastering pointing- objectives methods of paiting - external finishes.

Total= 45 Periods
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Text Books:

1 | B.C. Punmia , Building Construction, Laxmi Publications; Eleventh edi6@21

2 | S.C.Rangwala, Building Construction, Chard®aiblishing House Pvt. Ltd, 34th Editior2022

3 | P. Purushothama Raj., Building Construction Materials and Techniques, Pearson Education India, Fir$t Ediffon

Reference Books:

1 | Shetty M.S., Concrete Technology (Theory and Practice), S.Chand& Company Ltd.,2021.

Rangwala S.C., Engineering Materials (Material Science) revised and enlarged by Rangwala K.S. and Rang
Charotar Publishing House, 2010.

Bl oom
Course Outcomes:
. . . Taxonomy
Upon completion of this course, the students will be able to:
Mapped
CO1 | Identify and characterize the properties of Stone and brick Remember
CO2 | Understand the manufacturing process of cement and functions of mortar Understand
CO3 | Basic knowledge about the construction materials Remember
CO4 | Differentiate the types of roofing and flooring Understand
CO5 | Understand the miscellaneous works such as carpentry, lintels, Arch, etc Understand

COURSE ARTICULATION MATRIX

CISS/S PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
Co1 1 - - - - - 1 - - - - - - - -
CO2 - 2 - - - 2 3 - - - - - - - -
Cco3 1 - - - 1 - - - - - - - - - -
CoO4 1 - 2 - 2 3 2 - - - - - - - -
CO5 1 - - - 3 - 2 - - - - - - - -
Avg | 1 2 2 - 2 3 2 - - - - - ] . .
3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22ES301 MECHANICS OF SOLIDS Semester 1"
PREREQUISITES Category ES Credit 3

L T P | TH
3 0 0 3

Engineering Mechanics Hours/Week

Course Learning Objectives

1 | Understand the basic concepts of stress, strain and their relationships based on linear elasticitypehdutoeidue to
different types of loading.

2 | Familiarize about the determination of shear force and bending moment in various types of beams with differen
conditions.

3 | Know the mechanism of load transfer in beams and the induced stresses due to bending moment and shea
different loading conditions.

4 | Determine forces in plane trusses and deformations in thin cylinders and shells under pressure.

5 | Understand the complex state of stresses and solve practical problems redptetygand shafts
Unit | STRESS, STRAIN AND DEFORMATION OF SOLIDS 9 0 0 9

Stress and strain due to axial forcelastic limiti Ho o k e G factdr af safety lateral strairi P o i s s o ii Yokimetria
straini changes in dimensions amdlumes shear stresk shear straifi relationship between elastic constants. Stepped

T uniformly varying section$ composite baré stresses due to temperature. Strain energy due to axial fooed resilience
and modulus of resilience

Unit 1l SHEAR FORCE AND BENDING MOMENT DIAGRAMS 9 0 0 9

Relationship between load, shear force and bending mdnsewetar force and bending moment diagrams for cantilever, si
supported and overhanging beams under concentrated loads, unifdistrliputed loads, uniformly varying loads ar
concentrated momeintmaximum bending moment and point of contra flexure.

Unit 11 STRESSES DUE TO BENDING AND SHEAR 9 0 0 9

Theory of simple bending and assumptiénanalysis of beams for stresdestresses distribution at a cross section dug
bending moment and shear force for cantilever, simply supported and overhanging beams with different loading con

Unit IV ANALYSIS OF PLANE TRUSS, THIN CYLINDERS/SHELLS 9 0 0 9

Stability andEquilibrium of plane framegypes of trusseanalysis of forces in truss membangthod of joints and method ¢
sectionsthin cylinders and shellsinder internal presswaeformation of thin cylinders and shells

Unit VvV TORSION AND COMPLEX STRESSES (Two dimensions only) | 9 0 0 9

Theory of torsion and assumptioinderivation of torsion formulé polar modulug stresses in solid and hollow circular sha
T power transmitted by a shaft.

State of stress at a pointnormal and tangential stresses dhdir planesi principal stresses and their plarieplane of
maximum shear stre$sanalytical method

Total= 45 Periods
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Text Books:

Bhavikatti S Sstrength of materials, Vikas Publishing House Pvt Itd., New Delhi, Fourth edition 2013.

Rajput RK, Strength of materials, S. Chand & Company Itd, New Delhi, Seventh edition 2018.

James M. Gere, Stephen P. Timoshenko, Mechanigatgrials, Stanley Thornes publisher4th Edition,1997.

R. C. Hibbeler, Mechanics of Materials (Sl Edition), Prentice Hall, Nineth Edition, 2018.

Bansal R.K., Strength of materials, Laxmi Publications (P) Ltd., Fifth edition 2014.

1
2
3
4
5
6

S. P. Timoshenko, fAStrength of materialso, third

Reference Books:

1 | EGOR P. Popov, Engineering Mechanics Of Solids, Pearson publishers, 2nd Edition, January 2018.
2 | S SRattan, Strength of Materials, Tata McGrall Education,3rd Edition, July 2017.
Punmia B C Jain and Jain AK, Strength of materials and theory of structures, vols. | and II, XI Edition, Laxmi Publi
3 P Ltd, New Delhi,13th Edition 2017.
Ramamrutham S and Narayanan R, Strength of Materials, Dhanpat Rai Publishing Company Pvt Ltd,18th Editior
4
2014.
Course Outcomes: Bl oomo g
Upon completion of this course, the students will be able to: Taxonomy
Mapped
CO1 | Thoroughunderstanding of fundamental concepts of stress, strain in mechanics of solids @ Understand
composite structures and also able to develop constitutive relationships between stress af
for linearly elastic solid.
CO2 | The ability toanalyze the determinate beams by determining shear force and bending mon Analyse
CO3 | Determine shear stresses and bending stresses in beams of various types under different| Analyse
conditions with varying cross sections.
CO4 | Analyze thedeterminate trusses and the deformations in thin cylinders and shells. Analyse
CO5 | Sufficient knowledge in design shafts to transmit required power and springs for its maxim Create
energy and is able to analyze complex stresses in 2D, pristipsses and their directions.
COURSE ARTICULATION MATRIX
COs
/ PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
POs
co1 3 3 2 3 3 - 1 - - - 2 1 2 3 -
CO2 3 3 3 3 3 - - - - - - - 3 3 -
COo3 3 3 3 3 1 - - - - - - - 2 2 -
CO4 3 3 3 3 3 - - - - - - - 3 3 -
CO5 3 3 3 3 2 - - - - - - - 3 3 -
Avg 3 3 2.8 3 2.4 - 1 - - - 2 1 2.6 2.8 -

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22EN301 TECHNICAL ENGLISH Semester 1]
PREREQUISITES Category HS Credit 3
1.Basic knowledge in reading skill and writing skill L T P | TH

, e _ _ _ , Hours/Week
2.Basic ability in listening skill and speaking skill 2 0 2 4

Course Learning Objectives

To enable the learners to be effective in technical writing

To implement grammatical knowledge of the learners in everyday communication

To train the learners to be professional at working environment

To assist learners to excel at oral communication in business contexts

a|l | W|IDN|PF

To enable the learners to communicate with confidence in interview and group discussion
TECHNICAL COMMUNICATION 6 0 6 12

Unit |

Communication and its types, Technical Communication, Technical Wripngject reports and progress reports,
newsletters, business letters and minutes of meetings.

Unit Il BASIC GRAMMAR 6 0 6 12
TensesArticles, Prepositions, Conditional clauses, Cohesion and coherence, Idioms and phrases.

Unit 111 PROFESSIONAL WORK HABITS 6 0 6 12

Work Habits, Seldevelopment and assessment, Personal goal setting, Career plarmiaij eEquettes.

Unit IV ORAL COMMUNICATION 6 0 6 12

Public speaking, Speaking on technical topics, Welcome address, Vote of thanks, Telephone etiquettes.

Unit VvV PROFESSIONAL COMMUNICATION 6 0 6 12

Interview preparations, Pow@oint presentations, Group discussions.

Total (30L+30P) = 60 Periods

Text Books:

1 | Meenakshi Raman, Sangeeta Sharma, Technical Communication: Principles and Practice. CUP, India, 2018

Reference Books:

1 | Muralikrishna, C and Sunita Mishra, Communication Skills for Engineers, Peladsmation, India, 2011

Ronald Carter, Michael McCarthy, Geraldine Mark 3
University Press, India, 2016.
3 | N.P. Sudharshana and C.Savitha, English for Engineers, CUP, India, 2018

E-RESOURCES:

1 | https://owl.purdue.edu/owl/subject specific_writing/professional_technical_writing/index.html

2

2 | https://techwhirl.com/whais-technicaiwriting/
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Course Outcomes:

Bl oom

Upon completion of this course, the students wilbbke to: T;);?:)r;)()ergy
COL1 | Draft effective technical documents Create
CO2 | Attain perfection in grammar and communication Remember
CO3 | Apply professional skills at the work place Apply
CO4 | Communicate in everyday life effectively Understand
CO5 | Participate in interview and group discussion confidently Understand

COURSE ARTICULATION MATRIX

COs/

POs POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
Co1 - - 2 - - 1 - - 2 3 - 3 - - 1
CcOo2 - - 1 - - 2 - - 2 3 - 2 - - 1
Co3 - - 3 - - 2 - - 2 3 - 3 - - 3
co4 | - - 2 - - 3 - - 1 3 - 2 - - 3
CO5 - - 2 - - 2 - - 3 3 - 3 - - 3

Avg - - 2 - - 2 - - 2 3 - 2.6 - - 2.2

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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INNOVATION SPRINTS

22MCINO2 Semester 1"

PREREQUISITES Category | EE Credit 1
L T P TH

Hours/Week
0 0 2 2

Course Learning Objectives

1 To Understand the fundamentals of Design thinkingpfly in ideating solutions for real world problems.

2 To solve challenges through problem curation, problem curation, problem validation and customer discovery

Unit | CHALLENGE CURATION 0 0 6 6

Introduction : Design Thinkingrinciples- Design Thinking Values Design Thinking Methods Challenge impact setting
Framing the design challenge.

Unit Il CUSTOMER - CENTRIC INNOVATION 0 0 6 6

Understanding Customer needEmpathy building techniquesgap analysis adoption barriers observations and insightg
Translating insights into innovation opportunities.

Unit Il IDEA GENERATION 0 0 6 6

Identifying pains & gainscrafting value propositionldeation- Divergent Thinking Ideation methodsRules ofbrainstorming
-Managing risks Concept of minimum usable prototypeGenerating solution concepts.

Unit IV PRETOTYPING 0 0 6 6

Pretotypingconcepts Palm Pilot Experiment Fake it before make itPrototyping- The Law of Failure Building a Prototypsg
- Testing the Prototypes

Unit V PITCH & PRESENTATION 0 0 6 6

Science of Storytellingthe blueprint for storytelling PitchScript- Pitch PresentationsBest Practices to creating a compell
pitch - communication fundamentals.

Total = 30 Periods

Text Books:

1 Tim Brown(2019), AChange by Design : Howidensoivgan
2 JanChipchaseé& Simson Steinhardt (2013), fi Hidden
Tomorrowbs Customersod, Harper Business 2013.

3 Christian Madsbjerg& Mikkel B. R a s muBusiness ReXiéwlP4eks,
4 Alexander Osterwalder, Value Proposition Design : How to Create Products and Services Customers

Want(Strategyzer) John Wiley & Sons, 2014.
5 Idris Mootee(2013), Design Thinking for Strategic Innovation, Willey.

Reference Books:

1 Savoia.Alberto, 2009, The Pretotyping Manifestdtps://sites.google.com/a/pretotyping.org/wwwigretotyping-
manifeste

2 Jazz Factory, All about Presentatiorgtp://bog.jazzfactory.in/

3 PretotypingMethodology- https://www.pretotyping.org/methodology.html

4 How to give a killer presentatiorhttps://hbr.org/2013/06/hovo-give-a-killer-presentation
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Course Outcomes: Bl oombd
Upon completion of this course, the students will be able to: Taxonomy Level
CO1 | Identify reatworld problems L3: Applying
CO2 [ Apply the challenge curation techniques to +watld problems L3: Applying
CO3 | Analyze the problems and generate solutions to address the challenges L4: Analyzing
CO4 | Build solutions using pertotyping tools & techniques L3: Applying
CO5 De\l/Dellop an innovation pitch to effectively communicate the idea to solve the identified L3: Applying
problem

COURSE ARTICULATION MATRIX

CO | PO1| PO2 | PO3| PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | POLL | PO12 | PSOL| PSO2| PSO3
coi| 1 | 3 | 1 | 1| 1 1 1 1 2
co2l 1 | 2 | L | 1 | 1|2 2 | 1 1 1 1 1
cosa| 2 | 3 | 3 | 2 | 2 1 3 3 2
coal 2 | 2 | 3 | 2 | 3 1 3 3 3
cos| 1 | 2 | 1 | 1| 1 R 1 1 1 1 1
Ag 14| 24| 18|14 16| 2 > | 2 1 1 | 18| 18 | 18

0: No correlation, 1: Loveorrelation, 2: Medium correlation, 3: High correlation
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22CE304 ADVANCED SURVEYING AND BASIC GIS PRACTICAL Semester 1]
PREREQUISITES Category PC Credit 2
NIL T | P |TH

Hours/Week
4 4

Course Learning Objectives

10. Measurement of Radial Distance using Differential Global Positioning System

1 | Tounderstand the Fundamentals of surveying in the field of civil engineering
2 | To know the basics of levelling and Contouring
3 | To know the basics of theodolite survey and computation of Area and Volume for Different Field
4 | To understand tacheometric surveying in different terrain
5 | To introduce the Advanced equipment for surveying
LIST OF EXPERIMENTS

1. Study of Conventional Equipment for Surveying

2. Levelling - Height of Collimation and Rise & Fall Method

3. Heights and Distances of Inaccessitiations by Double plane method

4. Stadia Tacheometry

5. Tangential Tacheometry.

6. Calculation of Area and Volume using Total Station

7. Setting out works Building using Total station

8. Setting out works Simple curve (right/lefhanded) Using Total Station

9. Determination of Coordinates using Differential Global Positioning System

Total = 60 Periods

Bl oom
Course Outcomes:
. . . Taxonomy
Upon completion of this course, the students will be able to:
Mapped
COL1 | Use conventional surveying instruments in the field of civil engineering applications Understand
CO2 | Calculate the Elevation for Different terrain from the datum Apply
CO3 | Categorized the terrain and Calculate the Area\éidme for the Terrain Analyse
CO4 | Understand the concept of Tacheometric Surveying and Curves layout Understand
CO5 | Use Advanced Equipment in the field of civil engineering. Apply
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COURSE ARTICULATION MATRIX

C?S PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
POs

COo1 2 - - - - - - - - - - - - - -
coz | 1 3 3 - - - - - 3 2 1 - - - -
cos | 1 3 3 - - - - - 3 - - - - - -
Co4 | 2 3 3 2 - - - - - 1 - - - - -
CO5 - - - - 3 - - - 3 - - 3 - - -
Avg | 2 3 3 2 3 - - - 3 2 1 3 - - -

3/2/171 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CE305 MATERIAL TESTING & EVALUATION LABORATORY Semester I
PREREQUISITES Category PC | Credit 2
_ _ L T P | TH

Mechanics of Solids Hours/Week
0 4 4

Course Learning Objectives

To find the strength properties of different construction materials like Steel

To evaluate stiffness properties of springs

To find the hardness properties of various metals

To find the deflection behaviour of beams

Gl | W | N| PP

To find the quality of construction material

LIST OF EXPERIMENTS

8.
9.

S T o

Tension test on mild steel specimen
Deflection test on simply supported beam
Deflection test on double cantilever beam
Double shear test anild steel rod
Torsion test
Test of springs

i. Compression Spring

ii. Tension spring
Compression test on concrete cube
Crushing test on bricks

Hardness test on metals like mild steel, brass and aluminium

10. Split tensile test on concrete

11. Charpy Impact test

Total = 60 Periods

Bl oom

Course Outcomes:
. . . Taxonomy

Upon completion of this course, the students will be able to:

Mapped
CO1 | Identify the type of materials Understand
CO2 | Adopt appropriate test to find the properties of materials Apply
CO3 | Arrive the required properties of materials Apply
CO4 | Justify the quality of the materials Analyze
CO5 | Recommend the material for a construction work Analyze
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COURSE ARTICULATION MATRIX

CI;%SS/ POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2| PSO3
Cco1 3 1 - - - - 1 - 2 - - 2 3 - -
CO2 3 1 - - - - 1 - 2 - - 2 3 - -
CO3 3 1 - - - - 1 - 2 - - 2 3 - -
CO4 3 1 - - - - 1 - 2 - - 2 3 - -
CO5 3 1 - - - - 1 - 2 - - 2 3 - -
Avg 3 1 - - - - 1 - 2 - - 2 3 - -

3/2/171 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22NC301 NCC COURSE:II (Only for NCC Students) SEMESTER Il
PRE-REQUISITE: Category NC Credit 0
TH
Hours/Week
0 0 3

Course Objectives:
1. | Tomaintain the unity and disciplines to the students
UNIT | SOCIAL SERVICE & COMMUNITY DEVELOPMENT 9 0 0 9

Basic of soci al-Rara Developneent@nogtamNGOS Roles &Cerdributioin Drug abuse an
Trafficking i Civic Responsibilitie§ Causes & prevention of AIDS/HIY Counter Terrorisni Corruptioni Social
Evil T RTI & RTET Traffic Control Organizatioii Anti Drunken Driving.

UNIT Il GENERAL AWARENESS & ADVENTURE 9 0 0 9

General Knowledgé Logical & Analytical Reasoning Modes of Entry to Army, CAPF, PoligeSSB Procedure
Para Sailing Slitheringi Rock climbingi Cycling and Trekking.

UNIT 1 AEROENGINES & NAVIGATION 9 0 0 9

Introduction to aero engines and its typeComponents of aero enginésPrinciples of Propulsioni Basic
Terminologyi Jet engine$ Brayton Cycle’ Turbo prop engines and its types; Requirements of Navigatiores

on Earthi Maps and its typesSymbols used in mapScales of majp Map reading procedure and its aids.

UNIT IV AIRFRAME & METEOROLOGY 9 0 0 9

Aircraft Controli Primary and Secondaiyruselagéd Main Plain and Tail Plaiin Ailerons, Elevators& Ruddeiis

Landing Gear; Importance of METT in Aviati@GnAtmospherd Clouds and PrecipitationFlying Hazards.

UNIT V FLIGHT INSTRUMENTS & AEROMODELLING 9 0 0 9

Airspeed Indicator Altimeteri Artificial Horizon Radar and Its Typelnstruments Battery Test, Compass; Hist
of Aero Modelingi Basic Materials & Tool$ Types of Aero Modelling Flying/Building of Aero Model§ General
Safety Procedure.

Total =45 Periods

COURSE OUTCOMES: Tgxlonoor(r)] mo
Upon completion of the course, the students will be able to: M y
apped
CO1 | Acquired knowledge about social and legedponsibilities. Understand
CO2 | Understand the adventure activities and verbal training ondefense examinations. Remember and
Understand
CO3 | Understand the technical knowledge on aero engines and map reading. Understand
CO4 | Understand thetructure and control of an aircraft. Understand
CO5 | Understand and learn the importanc@wbnic instruments on aircraft control. Remember and
Understand
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COURSE ARTICULATION MATRIX

(F:’(C))Z/ PO1| PO2| PO3 | PO4 | PO5 | PO6 | PO7| PO8| PO9 | PO10| PO11| PO12| PSO1| PSO2| PSO3
COo1l| 3 1 3 1 1
coz2| 3 3 3 3 2 1
Co3| 3 2 3 2 1
Co4 | 3 2 2 0 3 2 1
Co5| 3 3 3 1
Avg 3 16| 14 | 1.2 0.6 3 2 1

3/ 2/ 1i indicates strength of correlation (31 High, 27 Medium, 17 Low)
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22CE401 STRENGTH OF MATERIALS Semester v

PREREQUISITES Category PC Credit 4

L | T | P |TH
3/ 1|0 4

Mechanics of solids and Engineering Mechanics Hours/Week

Course Learning Objectives

1 To study the differentnethods of determining deflection of determinate and indeterminate beam.
2 | To analyse the column with different end conditions
3 | To Understand the behaviour of member subjected to various loads
4 | To know about unsymmetrical bending and shear centre
5 | To analysis of simple and special structures to find internal forces / stresses using various theorems / theorig
Unit | DEFLECTION OF DETERMINATE BEAMS 9 3 0 12
Governing differential equatiohDouble integration methedMa c aul ay 6 s mAreanmettiod Mraimenerdy an(
Dummy unit load approachésCast i gl i anodés first and second theorem
Unit Il STATICALLY INDETERMINATE BEAMS 9 3 0 12

Propped cantilever beanisFixed beamd Continuous beamé Theorem of three momenisCalculation of reactions
Bending Moment and Shear Force diagrams

Unit 111 THEORY OF COLUMNS 9 3 0 12

Members subjected to axial LoadSlenderness rati® End conditionsi Buckling load for columnsEul er 6 §
Assumptions antimitationsi Rankire-Gordon formuld Empirical formulai Straight line formuld Columns subjected t
eccentric loading

Unit IV UNSYMMETRICAL BENDING AND SHEAR CENTRE 9 [ 3] o012

Stresses due to unsymmetrical bending of beams for symmetrical setti@tsear Centre- Definitioni Shear centre fo
sections symmetrical about one aixisloment of Inertid Product of Inertid Principal axes and Principal moment of Inej
i Deflection of beams due to unsymmetrical bending

Unit VvV THICK CYLINDERS AND THEORIES OF FAILURES 9 3 0 12

Lame 6 s BHoaopasstressaand radial stress distribuiicdbompound cylinders Wire wound cylinders.

THEORIES OF FAILURE: Maximunprincipal stress theory Maximum principal strain theoryy Maximum shear stres
theory- Maximum strain energy theoiyMaximum shear strain energy thedrgimple problems

Total= 60 Periods

Text Books:

1 |Rajput. R. K. ASt r ebkdgdnlS.Chahd akaCo,eNew Celhis2015f i f t h

2 | Bhavikatti. S., "Solid Mechanics", Vikas publishing house Pvt. Ltd, New Delhi, 2010.
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Reference Books:

1 |Ti moshenko.S. B. and Gere.J. M, fAMechanics of Mater
2 |Junnarkar.S. B. and Shah. H. J, iMechanics of Struct
3 | Gambhir. M.L., "Fundamentals of Solid Mechanics", PHI Learning Private Limited., New Delhi, 2009.
4 | Kazi mi S. M. A, i S oMcGrdawHW @ ublistaing Ca, déw, Delfi, 2002

William A . Nash, fATheory and Problems of Strength
5 Publishing company,2007

Bl oom
Course Outcomes: Taxonom
Upon completion of this course, the students wilbb& to: y
Mapped
co1 | Apply the principle of various theorems in measurement of slope and deflection for beams Apply
co2 | Plot shear force and bending moment diagram for indeterminate beams Apply
CcoO3 | Visualize the behaviowf column for combined bending and axial loading Apply
co4 | Apply the different methods in unsymmetrical bending analysis Apply
Demonstrate the different theories of failure for brittle and ductile materials and Different Aool
cos developed irthick cylinders and spherical shells PP
COURSE ARTICULATION MATRIX
COs
/ PO1| PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3

POs

co1 2 3 - 2 1 - - - - - - - - - -
CO2 - 3 - 2 2 - - - - - - - - - -
COo3 2 2 2 3 2 - - - - - - - - - -
CcoO4 2 3 - 2 2 1 - - - - - - - - -
CO5 - 3 - 2 2 1 - - - - - - 2 - -

Avg 2 2.8 2 22 | 1.8 1 - - - - - - 2 - -

3/2/171 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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STEEL STRUCTURAL ELEMENTS
22CE402 . . Semester v
(Use of IS 800 2007 & Steel tables are permitted)

PREREQUISITES Category PC Credit 4

L T P | TH
3 1 0 4

Strength of Materials & Structural Analysis Hours/Week

Course Learning Objectives

1 | To learn limit state design concepts and different types of loads
2 | To study the behaviour and design of compression and tension members using simple-apdsbailbns
3 | To understand the behaviour of flexural members and the design laterally restrained and unrestrained beams
4 | To study the design of bolted and welded connections
5 | To study the behaviour of beams and design of laterally supported and unsupported beams
Unit | INTRODUCTION 9 3 0 12

Structural systemsMechanical properties of steeVarious uses of steel in civil engineeringdvantages andisadvantage
of steel structures various loads and their combination®esign considerationsLimit state method of designfailure
criterion of steel- codes of steel, rolled structural steel sections and specificatidelastic modulus, concepof
allowable stressdesign and ultimate load methedLimit state design strength and serviceabilityPartial safety factor
- load factor- working loads and ultimate load®©ther properties: durability fatiguei fire protection

Unit Il CONNECTIONS 9 3 0 12

Bolted Connections:Introduction- Terms used in bolted connectioriBypes of bolted connectioa8ehavior of bolted joints
- Design of axially loaded joints with ordinary black bolts and High strength Friction Grip (HSFG) Bffitsency of joints.

Welded Connections Introduction- Welding process Advantages of welding Types and properties of weldSypes of
welded joints Weld symbols and specification&ffective areas of weldsDesign of welds Analysis and design of Simpl
joints-

Unit Il TENSION MEMBERS 9 [ 3] o] 12

Introduction- Types of tension membersslenderness ratiobehavior of axially loaded tension membeidet area Net
effective sections for angles and Tee in tensidiailure modes ofension membersFactors affecting the strength of tensi
members Concept of shear lagDesign of axially loaded tension members with bolted and welded connéictiisesof lug
angles.

Unit IV COMPRESSION MEMBERS 9 3 0 12

Introduction- Behavior of compression membenypes- rolled steel sections used for compression membareent codal
provision for compression member desigrslenderness ratie Effective length of compression member®esign of
compression membersing single sectionDesign of builtup compression members with lacing and batt®esign of
simple slab base and gusseted base.

Unit vV BEAMS 9 3 0 12

Introduction- sections used for beamgypes of beams classification of sectionsfactors affecting lateral stability an
behavior of simple rolled steel beams in bendisimple and compound sectiohsalculation of plastic modulus of sectio
- behavior of web under sheiashear check deflection check bearing strengh of web i buckling strength of web web
bucklingi web crippling-Design of laterally supported and laterally unsupporteited steel beams.

Total= 60 Periods
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Text Books:

Duggal S.K., Limit State Design of Steel Structures, Mt&raw-Hill Publishing Company, New Delhi, 3rd Editio

1 2017.

2 | Subramanian N., Design of Steel Structures, First edition, OXFORD university press, 2013.

3 | Gambir. ML., Fundamentals of Structural Steel Design, McGraw Hill education India Pvt.Ltd., 2017
Reference Books:

1 | BhavikattiS. S., Design of Steel Structures by Limit Method, I.K. International Pvt Ltd, New Delhi, 2016.
2 | Ramchandra S., & Virendra Gehlot., Limit State Design of Steel Structures, Standard Publication, New Delhi, 2
3 |Jayagopal L SDesBgnactVMikRhsSPeblications, 2016.
4 | Teaching Resources for Structural Steel Desigtol. | & Il, INSDAG, Kolkatta.

5 | 1S 800:2007 Code of practice for general construction steel

6 | SP 6 IS Structural steel Design lllustrated Hand book

7 | E-learning resourcestttp://nptel.ac.in/courses/105106112/

Bl oon

Course Outcomes:
. . _ Taxonomy

Upon completion of this course, the students will be able to:

Mapped
CO1 | Describe the concepts of steel structures and its design philosophies. Understand
CO2 | Design structural steel bolted and welded connections for steel structures Apply
CO3 | Design structural steel members subjected to tension Apply
CO4 | Design compression members using simple and-bpikections and column bases Apply
CO5 | Understand the behaviour of beams and design of laterally supported and unsupported beal Understand

COURSE ARTICULATION MATRIX

(;((D)SS/ PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2| PSO3
Co1 1 2 3 3 - - - - - 1 - - 2 3 -
CO2 1 2 3 3 - - - - - 1 - - 2 3 -
co3 1 2 3 3 - - - - - 1 - - 2 3 -
Cco4 1 2 3 3 - - - - - 1 - - 2 3 -
CO5 1 2 3 3 - - - - - 1 - - 2 3 -
Avg 1 2 3 3 - - - - - 1 - - 2 3 -
3/2/171 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CE403 MECHANICS OF SOILS Semester v
PREREQUISITES Category PC Credit 3
L T P | TH
3 0 0 3

Mechanics of Fluids Hours/Week

Course Learning Objectives

1 | To acquireknowledge on the basic and Engineering properties of soils
2 | To understand stress distribution due to-sedfght of soils and also due to externally applied loads
3 | To study flow through soil and to gain knowledge about flow net diagrams
4 | To getidea about the Engineering behaviour of soils such as compaction, consolidation of soils
5 | To know the different methods for finding shear strength of soils
Unit | BASIC PROPERTIES OF SOILS 9101013

Soil formationi Soil problems in Engineering Physical properties of sail Phase relations Index properties of soil

Grain size distributioii At t e r b e ri g€lassificationrofi soil$ BIS classificatiori Field identification.

Unit 1l STRESSES IN SOILS 9 0 0 9

Soil wateri Static pressure in watéiffective stress concepts in sdil€apillary phenomenonVertical stress distribution in
soils i Boussinesq equation Vertical stress distribution diagramkine loadi Uniformly loaded area$ Ne wma r
Influence Clarti Construction and UseApproximate methods Isobarsi We st e r g a a r-Gobtact Pkassare.y s i

Unit 111 PERMEABILITY AND SEEPAGE 9 0 0 9

One dimensional flow through sdilPermeabilityi D a r ¢ y 6idfield.aadwaboratory tesflow throughstratified soili
Factors affecting permeability of soil.

Seepage pressureQuick sand conditiofi Two dimensional flowi Laplace equatioi Electrical analogyi Flow neti
Methods of construction, properties and applicatioearth dani Phreatic line.

Unit IV COMPACTION AND CONSOLIDATION 9 0 0 9

Compactioni laboratory test§ St andar d Pr oct oirMosd i foi mepda cR ri coenti Moigtidsst de@sadyn|
relationi factors affecting compactidnField compaction methodsCompactiorcontrol.

Consolidationi Components of settlementLaboratorytest Ter zaghi 6s One Di mieDefnitianii a
Normally consolidated claly Over Consolidated clayUnder Consolidated cldye-l o g } r & Baarndarnocandition
I Time factori Time rate of consolidatior@t a nd | oFgctors influencilgacampression behavior of soils.

Unit vV SHEAR STRENGTH 9 0 0 9

Shear strength of sail importance and use Mohri Co ul o mb 6isLaborhteryptesi Direct shear test Triaxial
Compression test Types of Triaxial test based on drainage conditiddsconfined Compression TeslVane Shear test
Factors affecting the Shear Strength.

Total= 45 Periods
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Text Books:

1 | PunmiaB.C Soil Mechanics and Foundations, Laxmi Publications Pvt. Ltd., New Delhi, 2017.

Gopal Ranjan and Rao A.S.R., Basic and Applied Soil Mechanics, New Age International Publishers (P) Ltd., N¢
2016.

3 | Venkataramaiah, C., Geotechnical Engineering, New Age International Publishers, New Delhi, 2017.

Reference Books:

1 | Arora K.R., Soil Mechanics and Foundation Engineering, Standard Publishers and Distributors, New Delhi, 20

2 | BrajaM. Das, Fundamentals of Geotechnical Engineering, Thomson Asia Pvt. Ltd, Singapore,2005

3 | Braja M. Das, Principles of Geotechnical Engineering, Thomson Asia Pvt. Ltd, Singapore,2008.

Bl oom
Course Outcomes:
. . . Taxonomy
Upon completion of this course, the studemiltbe able to:
Mapped
CO1 | Classify the soil based on the tests conducted. Understand
CO2 | Do proper stress estimation for various types of foundation loads. Analyze
Analyze any practical problems related to soil stresssgnation, permeability and seepg
COo3 | . y_z y P I P I I P Y P Analyze
including flow net diagram
CO4 | Solve practical problems related to consolidation settlement and time rate of settlement Apply
CO5 | Estimate shear strength of soil using the parameters obtainedliffenent lab tests. Analyze

COURSE ARTICULATION MATRIX

C?S PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
POs

co1l | 3 1 2 1 - - - - - - - - 3 - -
co2 | 3 1 2 1 - - - - - - - - 3 - -
Co3 | 3 2 2 1 - - - - - - - - 3 - -
Co4 | 3 3 2 1 - - - - - - - - 3 - -
Co5 | 3 3 2 1 - - - - - - - - 3 - -
Avg 3 2 2 1 - - - - - - - - 3 - -

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CE404 WATER SUPPLY ENGINEERING Semester v
PREREQUISITES Category PC Credit 3
L T P | TH
3 0 0 3

NIL Hours/Week

Course Learning Objectives

To find the sources of water supply and analyse the characteristics of water

To design of intake structure and conveyance system for water transmission.

To understand the processaminventional treatment of water and design of water treatment system.

Al W|IDN| P

To Recognize and design the various advanced treatment system and gain knowledge about the recent g
water treatment process

5 | To design and evaluate water distribution system and water supply in buildings
SOURCES OF WATER 9 0 0 9

Unit |

Public water supply systemPlanning, Objectives, Design period, Population forecasting; Water déntmaces of water
and their characteristics, Surface and Groundviaberpounding Reservoir Development and selection of souic8ource
Water qualityi Characterizatiofi Significancei Drinking Water quality standards.

Unit Il CONVEYANCE FROM THE SOURCE 9 0 0 9

Water supplyf intake structure$ Functions; Pipes ancbnduits for watei Pipe material$ Hydraulics of flow in pipe$
Transmission main designLaying, jointing and testing of pipésappurtenances Types and capacity of pumpsSelection
of pumps and pipe materials.

Unit 111 WATER TREATMENT 9 0 0 9

Objectivesi Unit operations and procesgePRrinciples, functions, and design of water treatment plant units, Sedimentg
theory, settling tanks, types and design. Coagulation and flocculation, Clarriflocculators (circular and rectangulasy.
coagulants. Filtration: mechanism, theory of filtration, types of filters: slow sand, rapid sand and pressure filtersnQ
cleaning. Operational problems in filters., aerators of flash mikéase and tube settler®isinfection- Residue Managemeén
T Construction, Operation and Maintenance aspects

Unit IV ADVANCED WATER TREATMENT METHODS 9 0 0 9

Water softening Iron and Manganese removaDefluoridation- Adsorption- Desalination R.O. Planfi demineralization
process lon exchangie Membrane SystenisRO Reject ManagemenOperation & Maintenance aspettRecent advances

Unit vV WATER DISTRIBUTION AND SUPPLY 9 0 0 9

Requirements of watetistributioni Component$ Selection of pipe materidl Service reservoirs Functionsi Network
designi  TAnalysis of distribution networksComputer applicationsAppurtenances Leak detection.

Principles of design of water supply in buildirigklouse service connectiérFixtures and fittings, systems of plumbing a
types of plumbing.

Total= 45 Periods
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Text Books:

1 | Garg, S.K. Environmental Engineering, Vol.I Khanna Publishers, New Delhi, 2010.

2 | Modi, P.N., Water Supply Engineering, Vol.l Standard Book House, New Delhi, 2010.

3 | Punmia, B. C., Ashok Jain and Arun Jain, Water Supply Engineering, Laxmi Publications(P) Ltd., New Delhi, 2

Reference Books:

Manual on Water Supply aricteatment, CPHEEO, Ministry of Urban Development, Government of India, New [
2013.

2 | Syed R. Qasim and Edward M. Motley Guang Zhu, Water Works Engineering Plant.

Bl oom
Course Outcomes:
. . . Taxonomy
Upon completion of this course, the students will be able to:
Mapped
co1 Identify the sources of water supply, analyse the characteristics of water and an understa Analvze
water quality criteria and standards and their relation to public health. y
CO2 | Get an insight into watdransport and classification of intake structures, pipes and pumps. Analyze
CO3 | Get the knowledge in various unit operations and processes in water treatment. Remember
CO4 | Assess the various advanced water treatment methods Evaluate
CO5 | Express thanalysis of distribution network and house service connections. Understand
COURSE ARTICULATION MATRIX
COs

/ PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
POs

Co1 3 1 2 - 2 3 3 - - 1 2 1 3 1 2
CcOo2 3 3 2 - - 3 3 - - - 2 1 3 - 2
CO3 3 3 3 2 1 3 3 - - 2 2 1 3 1 1
CO4 2 2 1 1 - 3 1 - 2 3 2 3 3 1 2
CO5 2 2 1 1 1 3 1 1 2 3 2 1 3 1 2

Avg | 26| 22 | 18 | 1.3 | 13| 30| 22 | 10| 20 2.3 2.0 14 3.0 1.0 1.8

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CE405 APPLIED HYDRAULICS AND FLUID MACHINERY Semester v

PREREQUISITES Category | PC | Credit 3

L T P | TH
3 0 0 3

O6Mechanics of Fl ui ds o Hours/Week

Course Learning Objectives

To understand basic open channel flow

To understand Varied flow, hydraulic jump and surges.

To study Momentum principle

To study about different turbines

a|l | W|IDN|PF

To study about Classification of pumps

Unit | OPEN CHANNEL FLOW 9 0 0 9
Open channel flow Types and regimes of floiv Velocity Distributioni Wide open channél Specific energyi Critical
flow and its computation. Uniform flow Velocity measuremerit Manni ngdés and i@etermigatiosn of
roughness coefficienisDetermination of normal depth and veloditylost economical sections.

Unit Il VARIED FLOW 9 0 0 9
Dynamic equation of Gradually Varied FlawAssumptions Draw down and Back water curveSharacteristics of flow
profilesi iProfile determinatiori Graphical integration, direct step and standard step methgdraulic jumpi Typesi
Energy dissipation.

Unit [l MOMENTUM PRINCIPLE 9 0 0 9
Impulse Momentum equatidnApplication of linear momentum principlelmpact of jefi force exerted by a jet on norma
inclined and curved surfaces for stationary and moving ¢asegular momentum principleonstruction of velocity Triangle
T Jet propulsion.

Unit IV TURBINES 9 0 0 9

Classificationi working principles of PeltowWheel, Francis and Kaplan turbine&/elocity trianglesi efficiencie§ Draft
tube- theory and types Specific speed Governing of Turbines.

Unit V PUMPS 9 0 0 9

Classification- Centrifugal pump’ working principlei velocity triangle- Minimum speed to start the puingMultistage
pumpsi Specific speed performance curves Reciprocating Punipcomponents and workinig slip - indicator diagram
Air vesseli working principle of Jet pump, Submersible pump and Gear pump, Air lift Pump.

Total= 45 Periods

Text Books:

1 | Bansal R.K., Fluid Mechanics and Hydraulic Machines, 10thEdition, Laxmi Publications(P) Ltd, New Delhi, 20]

2 | Ramamruthan$., Fluid Mechanics and Hydraulics and Fluid Machines, Dhanpat Rai and Sons, Delhi, 9th Editio

3 | Rama Durgaiah D., Fluid Mechanics and Machinery, New Age International Publishers, New Delhi, 2002

Reference Books:

1 | Rajput R.K., Atextbook of Fluid Mechanics in Sl Units, S. Chand and Company, 10thEdition, New Delhi, 2016

2 | Subramanya K., Flow in Open channels, Tata McGralWPublishing Company, 1994
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Course Outcomes:

Bl oom

Upon completion of this course, the students will be &ble T;);(;)r;(;n;y
CO1 | Understand open channel flow, Understand
CO2 | Analysevaried flow, hydraulic jumproblems Analyse
CO3 | Apply momentum principlén Hydraulic machines Apply
CO4 | Analysethe characteristics, performancgvariousturbines Analyse
COS | Understand about working of different pumps and Efficiency Understand

COURSE ARTICULATION MATRIX
COs
/ PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3

POs
cor| 2 | 3 2 2 | - - - - - - - - 2 - -
co2| 2 | 3 2 2 - - - - - - - - 2 - -
co3| 2 | 3| 2 | 2 - - - - - - - - 2 - -
cosa| 2 | 3 2 2 - - - - - - - - 2 - -
cos| 2 | 3 | 2 | 2 - - - - - - - - 2 - -

Ag| 2 | 3 2 2 - - - - - - - - 2 - -

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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CONCRETE TECHNOLOGY

22CE406 | (Use of 1S456:2000; 1S10262019 (pg:1 to 15) and ACI 211.1.91 (pg: 1 Semester \Y
13, 21 to 23)
PREREQUISITES Category PC Credit 3

L T P | TH
3 0 0 3

Construction Materials and Technology Hours/Week

Course Learning Objectives

Have a good knowledge about constituent materials in concrete.

Understand the concept and procedure for concrete mix design as per IS code standards.

Get awareness about thmperties of fresh and hardened concrete.

Know about the types of special concrete.

a| b wW|iDN|PF

Acquire awareness about quality control in concrete.

Unit | MATERIALS AND THEIR PROPERTIES 9 0 0 9

Cementi constituents tests on cemelit types of cemenit aggregate$ M-Sandi properties and usésclassification of
aggregates properties and tests on aggregategsadationi quality of water admixtures accelerator$ retarders.

Unit 1l CONCRETE MIX DESIGN 9 0 0 9

Nominal mixes design mixes factors influencing the desighTheory and Design problemsACI method, DOE methog
and IS method (IS 10262:2019).

Unit 111 PROPERTIES OF FRESH AND HARDENED CONCRETE 9 0 0 9

Properties of fresh concretevorkability i segregatiori bleedingi properties of hardened concrétstrengthi stressstrain
characteristics modulus of elasticity shrinkagd creepi thermal conductivity permeabilityi test for tension, compressiq
and flexure.

Unit IV SPECIAL CONCRETES AND CONCRETING METHODS 9 0 0 9

Special concrete and mortar, concrete chemicals, special elements for accelerated strength gain, vacuum conenete
shotcrete, epoxy injection, mortar repair for cracks, shoring and underpinning. Methods of corrosion protection,
inhibitors, corrosion resistant steels, coatings and cathodic protection. Light weight conaratyy mix concreté fibre
reinforced concrete.

Unit VvV QUALITY CONTROL AND ASSURANCE 9 0 0 9

Frequency of sampling statistical analysis of test resultsstandard deviatioii coefficient of variationi characteristic
strengthi acceptance and rejection critefion-Destructive tests. Introduction on Forensic Testing in concrete.

Total= 45 Periods

Text Books:

1 | Neville A.M Properties of Concrete, Pearson publication, 2012.

Shetty M. S Concrete technology, S. Chand and Company Ltd, New Delhi 2018.

Santhakumar A.R Concrete Technology, Oxford university Press, New Delhi, 2018.
Mehta K.P Concrete Technology, Chand & Co, New Delhi, 2006.

a (b~ W |N

Robert Ratalorensic Structural Engineering Handbob¢Graw Hill LLC, 2009
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https://www.google.co.in/search?hl=en&gbpv=1&bsq=Introduction+on+Forensic+Testing+in+concrete.+text+books&dq=Introduction+on+Forensic+Testing+in+concrete.+text+books&printsec=frontcover&q=inauthor:%22Robert+Ratay%22&tbm=bks&sa=X&ved=2ahUKEwiPjfn-hdP8AhUqTmwGHVyfDgQQmxMoAHoECCQQAg&sxsrf=AJOqlzVnM0Rza0KMn93lK0YD-VpFfjzOcQ:1674111141168
https://www.google.co.in/search?hl=en&gbpv=1&bsq=Introduction+on+Forensic+Testing+in+concrete.+text+books&dq=Introduction+on+Forensic+Testing+in+concrete.+text+books&printsec=frontcover&q=inpublisher:%22McGraw+Hill+LLC%22&tbm=bks&sa=X&ved=2ahUKEwiPjfn-hdP8AhUqTmwGHVyfDgQQmxMoAHoECCYQAg&sxsrf=AJOqlzVnM0Rza0KMn93lK0YD-VpFfjzOcQ:1674111141168

ReferenceBooks:

1 Indian Standard Recommended Guidelines for Concrete Mix Design, 1S:102829, Bureau of Indian Standarg
New Delhi.

5 Indian Standard Specification for Coarse and Fine Aggregates from Natural Sources for ConcretEal83 2011,
Bureau of Indian Standards, New Delhi.

3 | Gambhir.M. Concrete technology, Volume | &Il , Tata McGriiill Book Company, Third print, 2003

4 | KrishnarajuN. Design of Concrete Mixes, CBS publishers. New Delhi, 2002.

5 Stephen E. Petty,Forensic Engineering: Damage Assessments for Residential and Commercial Structures, (
Taylor & Francis,2013.

6 | IS 456:2000 Indian standard plain anreginforced concreteCode of practice

7 | ACI 211.1.91 Standard practice for selecting proportions for ndnesaly weigh and mass concrets.

Bl oom
Course Outcomes:
. . . Taxonomy
Upon completion of this course, the students will be able to:
Mapped
CO1 | Testall the concrete materials as per IS code. Evaluate
CO2 | Design the concrete mix using ACI and IS code methods. Create
CO3 | Determine the properties of fresh and hardened concrete. Apply
CO4 | Know about the applications of special concretesdifierent concreting methods. Apply
CO5 | Ensure quality control while testing/ sampling and acceptance criteria. Evaluate
COURSE ARTICULATION MATRIX
COs
/ PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
POs
Cco1 - - - - 3 - 1 1 1 2 1 1 1 - 1
CO2 - - - - 3 - 3 - 1 1 - - 2 - 1
COo3 - - - - - - 3 - - 1 - - 1 - 1
CO4 - - - - 3 2 1 - - - - - - - 1
CO5 - - - - 3 3 3 1 1 3 1 - 3 - 1
Avg - - - - 3 25| 22 1 1 1.75 1 1 1.75 - 1

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22MCINO3 DESIGN SPRINTS Semester v

PREREQUISITES Category | EE Credit 1

L T P TH

Hours/Week
0 0 2 2

Course Learning Objectives

1 Develop key skiII. areas essential_for a product designe_r fropettspective of design, its inherent complexity and
supports them with tools & techniques to prototype rapidly.
2 To enable the participants to visualize the experience for a user.
3 To learn the roles & responsibilities of a designer in creatingshaging experiences for the user.
4 The participants shall learn through the lenses of system thinking of how existing products work.
5 Learn to select & apply various practice tools to aid them in rapid prototyping
Unit | DESIGN FUNDAMENTALS 0 0 6 6

Introduction to Visual Design, History and Modernism, Design Thinking methodology, seven elements of design, prin
design, principles of good design, designing a product and a service

Unit 1l SYSTEM THINKING AND REVERSE ENGINEERING 0 0 6 6

System Thinking for Engineering Problem Solving, Understanding Systems, Examples and understandings, Comple
Reverse Engineering Methodology, Identify building blocks/CompondRésEngineering a complex system

Unit 111 USER INTERFACE & USER EXPERIENCE 0 0 6 6

Introduction to UI/UX, HumarComputer interface, useentered Design Principles, User research techniques, UX Desig
workflow, Information Architecture, Ul Components, need for Ul prototypigeframes

Unit IV MECHANICAL PROTOTYPING 0 0 6 6

Need for prototyping Domains in prototyping Difference between actual manufacturing and prototypiRgpid prototyping
methods Tools used in different domaingntroduction- Working with Fusion 360 3D Modeling- 3D Printing and
classification Laser Cutting and engravindRD Works- Additive manufacturing

Unit V ELECTRONIC & SOFTWARE PROTOTYPING 0 0 6 6

Introduction to Lumped Circuits Electronic Prototyping Tinker CAD - Designing in KI CAD- PCB design Source code
management and version contr@itHub - GitHub Actions- GitBash- Continuous IntegrationPlatform as serviceHeroku-
Build Packs

Total = 30 Periods

Text Books:

1 |[Thinking in systems Donella Meadows, 2015

2 |Rapid Prototyping And Engineering Applications: A Toolbox For Prototype Developnikeank W.Liou, 2007

2  |Rapid Prototyping Technology: Selection and applicat@®OPER K. G, 2001
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Reference Books:

1 |https://thesystemsthinker.com/wpontent/uploads/2016/03/Introductibm SystemsT hinking-IMS013Epk.pdf

2 |https://formlabs.com/blog/ultimatguideto-prototypingtools-for-hardwareand productdesign/

3 |https://docs.kicagbch.org/

4  |https://www.tinkercad.com/learn/circuits

5 [|https://docs.github.com/en/frggo- team@latest/actions/guides

Bl oomod
Taxonomy Level

CourseOutcomes:
Upon completion of this course, the students will be able to:

CO1 | Understand the elements and principles of product and service design L2: Understanding
CO2 | Apply system thinking concepts in reversggineering L3: Applying
co3 Apply user research techniques to meet the UX needs of a customer and design a visua L3: Applying
prototype
CO4 | Develop prototyping models using the tools from mechanical prototyping models L3: Applying
CO5 | Developprototyping models using the tools from electrical and software prototyping met L3: Applying
COURSE ARTICULATION MATRIX
CO | PO1 P20 PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
Cco1 2 1 3 1 1 3 2 2
CO2 2 3 3 2 2 3 3 3
COos3 2 2 3 1 3 3 2 2
CoO4 3 2 3 1 3 3 3 3
CO5 3 2 3 2 3 3 3 3
AVG 2.4 2 3 14 | 24 1 3 2.6 2.6

0: No correlation, 1: Low correlation, 2: Medium correlation, 3: High correlation
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22CE407 COMPUTER AIDED BUILDING DRAWING Semester v
PREREQUISITES Category PC Credit 15
L T P | TH
Construction materials and Practice Hours/Week
0 0 3 3

Course Learning Objectives

To impart knowledge on development and control rules satisfying orientatidorastbnal requirements

At the end of this course the student should be able to draft the building drawings manually

At the end of this course the student should be able to draft the building drawings by using software

Understand the plan and elevation of buildings according to Indian standards.

a|l | W|IDN|PF

software

At the end of this course the student should be able to draft the perspective view of building manually and

LIST OF EXPERIMENTS

1. Part-A (Manual drawing)

Building drawing in accordance with development and control rules satisfying orientation and functional

requirements for the following: (30 hours)

Residential buildings with load bearing walls (RCC roof).
RCC framed structures.

Office buildings (RCC roof).

Industrial BuildingsNorth light roof truss.

o r w NP

Perspective view for small buildings

2. Part-B

Fundamental Commands of Drafting Software to Draft the building Drawings (10 Hours)

Building drawing in accordance with development and control rgkssfying orientation and functional

requirements using computer aided software for the following :(20 Hours)

Residential buildings with load bearing walls (RCC roof)
RCC framed structures
Office buildings (RCC roof)

Perspective view for small buildings

N

Total = 45 Periods

Reference Books:

1 | Verma B.P., Building DrawingKhanna publishers.

2 | 1S: 9621967 Code of Practice for Architectural and Building Drawing.

E-Reference:

1 | https://nptel.ac.in/courses/1121021-0C6mputer Aided Design (NPTEL)

2 | https:/ivww.autodesk.in/campaigns/autoeadorials

3 | https://knowledge.autodesk.com/support/eBdl/gettingstartedt
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Course Outcomes:

Bl oom

Taxonom
Upon completion of this course, the students will be able to: ° y
Mapped
coi | Draftthe plan, elevation and sectional views ofResidential buildings with load bearing wal  ynderstand
manually and using computer software.
co2 Draft the plan, elevation and sectional views of fr@med buildings using computer softwg Apply
and manually.
coa | Draftthe plan, elevation argectional views of the office building using computer software|  ynderstand
manually.
CO4 | Draft the plan, elevation and sectional views of the industrial structures, manually. Understand
CO5 | Draft the perspective views for smabuildings, Apply
COURSE ARTICULATION MATRIX
COs
/ POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
POs
Cco1 - - - - - - 2 - 2 2 1 - 2 3 2
CO2 - - - - - - 2 - 2 2 2 - 2 3 2
Cos3 - - - - - - 2 - 2 2 2 - 2 3 2
CO4 - - - - - - 2 - 2 2 2 - 2 3 3
CO5 - - - - - - - - 2 2 - - 2 3 1
Avg - - - - - - 2 - 2 2 1.75 - 2 2.8 2

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CE408 APPLIED HYDRAULIC & MACHINERY LABORATORY Semester v

PREREQUISITES Category PC Credit 15

L T P | TH
0 0 3 3

Engineering Mathematics, physics and Fluid mechanics Hours/Week

Course Learning Objectives

At the end of this course the student should be able to evaluatéacent of discharge of variousydraulic devices

At the end of this course the student should be able to evaluate the hydraulic characteristics of pipes

At the end of this course the student should be able to evaluate the hydraulic characteristics of minor losses if

At the end of this course the student should be able to evaluate the hydraulic characteristics of turbines

a|l | W|IDN|PF

At the end of this course the student should be able to evaluate the hydraulic characteristics of pumps
LIST OF EXPERIMENTS

Determination of coefficient of discharge of flow through orifice

Determination of coefficient of discharge of flow throughmouthpiece

Determination of coefficient of discharge of flow over notches

Determination of coefficient of discharge fagnturi meter

Determination of coefficient of discharge for orifice meter

Determination of friction factor of pipes

Determination of minor losses in pipes

Study on performance characteristics of Pelton wheel turbine

O |0 | N|OoO || B~ W[N] P

Study onperformance characteristics of Kaplan turbine

=
o

Study on performance characteristics of Centrifugal pump

=
=

Study on performance characteristics of reciprocating pump

[EnN
N

Study on performance characteristics of jet pump

=
w

Study onperformance characteristics of spliming pump

'—\
S

Study on performance characteristics of gear oil pump

Total = 45 Periods

Bl o0 md
Course Outcomes: Taxonom
Upon completion of this course, the students will be able to: y
Mapped
col Explalp theoperations of various types of flow measuring devices and determine the frig Understand
and minor losses.
co?2 | Calibrate flow measuring devices used in pipes, channels and tanks Apply
co3 | Determine fluid and flow properties Apply
co4 | Design andstudy the performance of various types of hydraulic turbines Apply
cos | Design and study the performance of various types of hydraulic turbines Apply
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COURSE ARTICULATION MATRIX

CI-E’%SS/ POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
cor | 1 | 1| 1 1| - - - - - - - - 1 - -
co2 | 3| 3| 3| 3| - - - 2 - - - 2 2 1 -
co3 | 3| 3| 3| 3| - - - - - - - - 2 1 -
cosa | 3 | 3 | 1| 1| - 1| - - - - - - 2 1 1
cos | 3 | 3| 3 | 3 | - 10 1| 2 - - - - 2 1 1
Avg | 26 | 26 | 22 | 22| - 11| 2 - - - 2 | 18| 1 1

3/2/171 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22MC401 DISASTER PREPAREDNESS AND PLANNING Semester v
PREREQUISITES Category MC Credit 0
L T P | TH
2 0 0 2

NIL Hours/Week

Course Learning Objectives

To learn to demonstrate a critical understanding of key concepts in disaster risk reduction and humanitarian

To identify the risk prone areas in India

To critically evaluate disaster risk reduction dnonanitarian response policy and practice from multiple perspect

Al W|IDN| P

To develop an understanding of standards of humanitarian response and practical relevance in specific types
and conflict situations.

5 | To critically understand thstrengths and weaknesses of disaster management approaches, planning and prog
in different countries, particularly their home country or the countries they work in.

REPERCUSSIONS OF DISASTERS AND HAZARDS 6 0 0 6

Unit |

Introduction,DisasterDefinition, Factors and Significance; Difference Between Hazard and Disaster; Natural and Mat
Disasters: Difference, Nature, Types and Magnitude. Economic Damage, Loss of Human and Animal Life, Destru
Ecosystem. Natural Disasters: tfmuakes, Volcanisms, Cyclones, Tsunamis, Floods, Droughts, And Famines, Land
and Avalanches, Mamade disaster: Nuclear Reactor, Meltdown, Industrial Accidents, Oil Slicks and Spills, Outbresd
Disease, Epidemics, War and Conflicts.

Unit 1l DISASTER PRONE AREAS IN INDIA 6 0 0 6

Study of Seismic Zones; Areas Prone to Floods and Droughts, Landslides and Avalanches, Areas Prone to Cyc
Coastal Hazards with Special Reference to Tsunami.

Unit I DISASTER PREPAREDNESS ANDMANAGEMENT 6 0 0 6

Preparedness: Monitoring of Phenomena Triggering a Disaster or Hazard, Evaluation of Risk: Application of F
Sensing, Data from Meteorological and Other Agencies, Media Reports: Governmental and Community Preparedng

Unit IV DISASTER MITIGATION 6 0 0 6

Meaning, Concept and Strategies of Disaster Mitigation, Emerging Trends in Mitigation. Structural Mitigation and
Structural Mitigation, Programs of Disaster Mitigation in India.

Unit V REHABILITATION OF ENVIRONMENT 6 0 0 6

Disasters, Environment and Developmetitactors affecting vulnerability such as impact of developmental projects
environmental modifications (including of dams, land use changes, urbanization etc.), sustainabigirandhentally
friendly recovery; reconstruction and development methods.

Total= 30 Periods

Text Books:
Sahni , Par deep, fiDi saster Mitigation Experiences
1 2011

2 |Goels.LADi saster Administration and Management Text
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Reference Books:

1 | Disaster Management and Preparedness by Dhawan, CBS Publication.

2 | Environment And Disaster Management 3Rd Edition by Dr Khul, Mc graw Hill Education India Private Limite

3 | An Introduction To Disaster Management: Natural Disasters & Man Made Hazards by Vaidyanathan S, lkon

Bl oom

Course Outcomes:

. : . Taxonomy
Upon completion othis course, the students will be able to:

Mapped
CO1 | Identifying the different disasters and its causes. Remember
CO2 | Identifying the vulnerable areas of disasters in India. Understand
CO3 | Getting knowledge aboutreparedness during disasters. Evaluate
CO4 | Analyzing the risk in disasters. Analyse
CO5 | Knowing the corrective measures to mitigate disasters. Apply
COURSE ARTICULATION MATRIX
COs PO
/ 1 PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3

POs
Cco1 - - 1 - 2 2 2 1 - - 1 2 2 - 1
CO2 - - 1 - 2 2 2 1 - - 1 1 2 - 1
COos3 - - 1 - 2 2 2 1 - - 1 2 2 - 1
CO4 - - 1 - 2 2 2 1 - - 1 1 2 - 1
CO5 - - 1 - 2 2 2 1 - - 1 2 2 - 1
Avg - - 1 - 2 2 2 1 - - 1 2 2 - 1

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CE501 BASIC STRUCTURAL ANALYSIS Semester \%

PREREQUISITES Category PC Credit 4
Fundamentalsof Mechanicsof Solidsand Strength of L T P | TH
Materials Hours/Week

3 1 0 4

Course Learning Objectives

To analyse the determinate and indeterminate structures for rolling loads using Influence Line Diagram

To analyse the indeterminate structures for static loads

To understand the effect of arch shape in loaiedtures

To analyse the cable and suspension bridge

a|l | W|IDN|PF

To understand the concept of Plastic Analysis for beams and frames

Unit | INDETERMINANCIES AND INFLUENCE LINES FOR 9 3 0 12
STATICALLYDETERMINATE BEAMS ROLLING LOADS

Concept ofDeterminancy and Indeterminanstatic and Kinematic indeterminanciexamples single concentrated load
moving on the spaih UDL longer than the spain UDL shorter than the spantwo concentrated loads at a fixed distanc
apart- several concentrate@dds(CONCEPT ONLY) equivalent UDL. Influence lines for reactions, shear force g
bending momerit Calculation of shear force and bending moment at a pddaiculation of position of load for maximum
shear force and bending moméndniformly distribued load shorter than the span on simply supported b&oncentrated
loads- Absolute maximum shear force and bending moment.

INFLUENCE LINES FOR STATICALLY INDETERMINATE
Unit 11 BEAMS 9 3 0 12

Clark Maxwell 6s theorieBretotfi 6rseMuihpereorcéaslt Bd eefsll eacutbiso nPr i
determine the influence lines for continuous beams(two span only)Analysis of plane trusses with maximum two re
members by displaenent and forcemethodsusses with lack of fiThermal stresses.

Unit 1l THREE HINGED, TWO HINGED ARCHES 9 3 0 12

Symmetrical arches Analysis of three hinged and two hinged archehear force Normal thrust and bending monient
Effect of rib1 shortening Parabolic arch subjected to UDL.

Unit IV CABLES AND SUSPENSION BRIDGES 9 3 0 12

Analysis of cable under concentrated loadsalysis of cable under UDL Shape of cable under selfighti Anchorage
of suspension cablésshear force andending moment in three hinged stiffened girdelMaximum bending moment due
to single concentrated loadJUDL - Two hinged stiffening girders.

Unit VvV PLASTIC ANALYSIS OF STRUCTURES 9 3 0 12

Plastic moment capacity of sectidn®lastic section modulusShape factor for rectangular, triangular, circular and hollg
circular sectiong Plastic hinge concept Load factori Plastic analysi§ Basic theorem$ Principle of virtual worki
Determiration of collapse load for simply supported beam, propped cantilever beam, fixed beam, continuous beam s
to concentrated load and UDLCollapse load for single storey single bay portal frames.

Total= 60 Periods
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Text Books:

1 | DevdasMenoi St ructural Analysiso, Alpha Science Inter

2 |S. Ramamrut ham and R. Narayanan, ATheory of Strucg

3 |R.C. Hibbeler, fAStructural AREM7YTYysiso, Pearson Edu

Reference Books:

Timoshenko S.P. and Young D.H., Theory of Structures, McGraiil Book Company, New Delhi, Second Editio
2017

Gupta S.P.,Pandit.S and Rajesh Gupta, Theory of structtWes | & I, Tata McGrawHill Publishing Company
Limited, New Delhi,2022

3 | Reddy C.S., Basic Structural Analysis, Tata McGtdil Publishing Company Limited, New Delhi, 2010

4 | PunmiaB.C., Theory of structuresVol. Il, Laxmi Publications (P) Ltd, 2017.

5 | Negi L.S. and Jangid R.S., Structural Analysis, Tata McGrel Publishing CompanyNew Delhi, 2019

Bl oom
Course Outcomes: Taxonomy
Upon completion of this course, the students wilab& to:

Mapped
CO1 | Construct influence line diagram for determinate and indeterminate beams Analyse
CO2 | Analyse beams and trusses by strain energy method Analyse
CO3 | Adopt the arch shape in construction Apply
CO4 | Analysethe cable stayed bridges under different loads Analyse
CO5 | Analyse the beams and single bay frames in plastic behavior Analyse

COURSE ARTICULATION MATRIX

(I:D((D)SS/ POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2 | PSO3
co1 2 1 1 3 1 1 1 - - - - - 2 1 -
co2 2 1 1 3 1 1 1 - - - - - 2 1 -
co3 3 1 1 2 3 1 1 - - - - - 2 1 -
cO4 2 1 1 2 1 1 1 - - - - - 2 1 R
CcO5 2 1 1 3 1 1 1 - - - - - 2 1 -
Avg | 2.2 1 1 26 | 14 1 1 - - - - - 2 1 -

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CE502 FOUNDATION ENGINEERING Semester \%
PREREQUISITES Category PC Credit 3

L T P | TH
Mechanics of Soils Hours/Week

3 0 0 3

Course Learning Objectives

To acquire knowledge on the swilvestigation and exploration techniques

To evaluate the bearing capacity and settlement of foundation

To calculate the load carrying capacity of pile and pile groups and to design pile foundation

To improve the knowledge of slope stability

a|l | W|IDN|PF

To calculate the earth pressure of retaining wall

Unit | SOIL EXPLORATION AND SELECTION OF FOUNDATION 9 0 0 9

Soil exploration methods Disturbed and Undisturbed samplinggamplerd Depth of Exploratiori Number and Spacing
of boreholes Sounding testé Standard Penetration Test, Static Cone and Dynamic Cone Penetratioh Bestdog.

Requirements of good foundatiénfactors governing location and depffiypes of foundatiori Choice of foundation
Floating Foundatiofi Foundation on Expansive soil.

Unit 1l BEARING CAPACITY OF SOIL AND SETTLEMENT 9 0 0 9

BearingCapacity Ter zhaghi 6s Bear i Tygesdkajua Effect gf Whtey Tiahlé $ loenmp Foomula s
T Bearing Capacity based on IS meth&dfect of eccentricity of load on bearing capacity of $ddearing Capacity based
on O NG& Allevaablaibearing pressuiiePlate Load test.

Settlemenit immediate and time dependent settleniebifferential settlement Cause$ BIS Code provisions

Unit 111 PILE FOUNDATION 9 0 0 9
Classification of Pile$ Functionsi Meritsi Load Carrying Capacity Static Analysi§ Dynamic Analysig Pile load test
I Pile groupi Spacing and Group actidn Efficiency of Pile groupi Engineering News FormulaHi | ey 6 s f

Settlemeni Negative Skin Friction Construction of Under Reamed Pile Foundation.

Unit IV STABILITY OF SLOPES 9 0 0 9

Stability of Sloped Infinite and Finite Slope$ Types of Failurd Cul ma n n 6 si Swadish Blip €iscle Method
Friction Circle methodi Bi s hop 6 si Trag/tlload s St a bSiopei ptotectivhl meabueetmprovement
Techniques.

Unit V EARTH PRESSURE ON RETAINING WALLS 9 0 0 9

Plastic equilibrium in soil$ Active and Passive statelRa n k i n e & €ohasibndessraryd cohesive sdil€o ul o u
wedge theory Earth pressure on retaining walls of simple configuratioB&ability of retaining walls.

Total= 45 Periods
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Text Books:

1 | Punmia B.C Soil Mechanics and Foundations, Laxmi Publications Pvt. Ltd., New Delhi, 2017.

2 | Purushothama Raj P, Soil Mechanics and Foundation Engineering, Perason Education, 2008

3 Gopal Ranjan and Rao A.S.R., Basic and Applied Soil Mechanics, New Age International Publishers (P) L
Delhi, 2016.

4 | Venkataramaiah, CGeotechnical Engineering, New Age International Publishers, New Delhi, 2017.

Reference Books:

Swamisaran, Analysis and Design of Structliredmit State Design, OxfordIBHPublishing CePvt. Ltd., New Delhi,

1 1998.
2 | Som N.N and Das S.C., Theory and Practice of Foundation Design, Prentice Hall Pvt. Ltd., NewDelhi, 2003.
3 | Arora K.R., Soil Mechanics and Foundation Engineering, Standard Publishebssanitoutors, New Delhi, 2009.

Bl oom

Course Outcomes:
. . _ Taxonomy

Upon completion of this course, the students will be able to:

Mapped
CO1 | Characteris¢he soil investigation for any civil engineering construction. Understand
CO2 | Estimate the bearing capacity and settlement of soils Analyse
CO3 | Calculate the load carrying capacity Analyse
CO4 | Analyse the stability of slopes Analyse
CO5 | Calculate the earth pressure on retaining walls Analyse

COURSE ARTICULATION MATRIX

COs/

POs PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
Cco1 3 2 2 1 1 2 - - - - - - 3 - -
CO2 3 3 2 1 1 2 - - - - - - 3 - -
COos3 3 3 2 1 1 2 - - - - - - 3 - -
CO4 3 3 2 1 1 2 - - - - - - 3 - -
CO5 3 3 2 1 1 2 - - - - - - 3 - -

Avg 3 2.8 2 1 1 2 - - - - - - 3 - -

3/2/171 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CE503 WATER RESOURCES ENGINEERING Semester \%
PREREQUISITES Category PC Credit 3
L T P | TH
3 0 0 3

Mechanics of Fluids, Applied Hydraulics and Fluid Machinery | Hours/Week

Course Learning Objectives

1 | To know the importance of the hydraulic cycle, as water is the main source for Satuage of water by means
reservoirs and wells are taught.

To impart the knowledge of various types of reservoirs and design aspects.

To impart the knowledge of ground water hydrology.

To understand the designs of various distribution systems .

al b~ w | N

To know the importance of drainage systems and river training works.

Unit | SURFACE WATER HYDROLOGY 9 0 0 9

Hydrologic cyclei Surface Water potential in IndidRain gauge$ Types of rain gaugdasAverage rainfall over a basin by
arithmetic mean, Thiessen polygon and Isohyetal métiuhoffi Runoff proces$ abstractionsinfiltration, evaporation,
transpiraion, interception and depression storadestimation of Runoff by empirical formula and infiltration indices. Stor
Hydrograph and Unit HydrograghF|l ood esti mati on by Dickendés formul a

Unit 1l RESERVOIR PLANNING 9 0 0 9

Importance oReservoirs Purpose of storage woikLarge Reservoirs in India and Tamil Natluypes of reservoiis

Investigation for reservoir planningy Selection of site for a reservoir Zones of storage in reservoirsSingle and

multipurpose reservoir Determinaion of capacity of reservoirReservoir sedimentation and their confréleservoir losses
T Basics of flood routing.

Unit 111 GROUND WATER HYDROLOGY 9 0 0 9

History of Groundwater Development in the world and Iridi@ccurrence of ground watértypes of aquifer§ storage
coefficienti coefficient of transmissibility Steady radial flow into a well located in unconfined and confined aquife
description of various types of open and tube wie¥geld from an open well by constant level pumpigagt and recuperation
testi Estimation of Yield (steady state conditionpite selection for a tube well.

Unit IV DISTRIBUTION SYSTEM 9 0 0 9

Classification of canalscanal alignmeritK e n n e d y § $ood taldeolr ayc e y 6 § Ddsipnefoanay cross sections|
T Comparisons of twotheorigsUs e of Garr et 6ds dii Balpncagrdepthrof cattmiDesiga procedars
for an irrigation channel Longitudinal section of canal and schedule of area statistigpes of canal crossectionsi
component parts of a cross sectio@onstruction and maintenance of canaanal liningi GIS application in distribution
system.

Unit vV WATER LOGGING, DRAINAGE AND RIVER CONTROL 9 0 0 9

Water logging importance, Causes and effects of water loggRgmedial measurdsDrainagei Advantage$ Types of
drainage systerii Rivers and their behaviour Objectivesi Classification and method of river training worksGIS
application.

Total= 45 Periods
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Text Books:

1 | Linsley R.K. and Franzini J.B, Water Resources Engineering, McGliiwnc, 2002.

2 | Sharma R.K. and Sharma T.K., Hydrology and Water Resources Engineering, Dhanpat Rai and Sons, 2017

3 Delhi,2016.

Punmia B.C. and Pande B.B.Lal, Irrigation and water Power Engineering, Laxmi Publications Pvt Ltd

4 | Santhosh Kumar Garg, Hydrology and Water Resources Engineering, Khanna Publications RetLEE]hi, 2002.

Reference Books:

1 | Chow V.T. and Maidment, Hydrology for Engineers, McGtiill Inc., Ltd., 2000.

2 | Raghunath H.M., Hydrology, Wiley Eastern Limitédew Delhi,1990.
3 | Subramanya K., Engineering Hydrology, TaGraw Hill, 1993.
4 | Sahasrabudhe S.D., Irrigation Engineering and Hydraulics Structures, Katson Publications, 1990.

5 | Das M.M., Saikia M.D., Hydrology, Prentice Hall of India, 2008.

Bl oom
Course Outcomes:
. . . Taxonomy
Uponcompletion of this course, the students will be able to:
Mapped
CO1 | Understand the various concepts in the surface water hydrology Understand
CO2 | Identify the various types of reservoirs and design aspects Remember
CO3 | Understand the various concepts in ground water hydrology Understand
CO4 | Design the various components of distribution system Apply
CO5 | Assess the problems and remedies of water logging Evaluate
COURSE ARTICULATION MATRIX
COs PO
/ 1 PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
POs
co1 3 3 3 2 3 3 3 - - - - - 3 - -
CcOo2 3 3 3 2 3 3 3 - - - - - 3 - -
COo3 3 3 3 2 3 3 3 - - - - - 3 - -
CO4 3 3 3 2 3 3 3 - - - - - 3 - -
CO5 3 3 3 2 3 3 3 - - - - - 3 - -
Avg 3 3 3 2 3 3 3 - - - - - 3 - -

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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DESIGN OF REINFORCED CONCRETE ELEMENTS

22CES504 (Use of IS 4562000 and tables and charts from SP16510,1795,10% Semester \
106,109171,178179, 184186, 189190, 193209, 215230are permitted)

PREREQUISITES Category PC Credit 4

L | T | P |TH
3/ 1|0 4

Structural Analysis, Building Materials Hours/Week

Course Learning Objectives

1 | To understand the concepts of various design philosophies related to Reinforced concrete design and to st
strain behaviours of concrete and steel.

To gain the knowledge of limit state design for flexure

To study the limit state design for shear, torsion and bond.

To study the behaviour of columns subjected to axial load, eccentric load and use of interaction diagrams.

al b~ w| N

To design the isolated foundation and staircases.

Unit | INTRODUCTION 9 3 0 12

Objective of structural designVarious Phases in construction Proce€3esign Code: Purpose of Codes, Basic Code
Design and Loading standardStandard concrete mixes for RCC work3ypes of reinforcements : Plain and deforme
barsi Type of Loadn Structures and Load combinatidn€oncepts of Working Stress Method, Ultimate Load Meth
and Limit State Method Characteristic Strength and loadPartial Safety Factdr StressStrain behaviour of concrete ang
steel.

Unit 1l LIMIT STATE DESIGN FOR FLEXURE 9 3 0 12

Analysis, design and detailing of singly and doubly reinforced rectangular and flanged Beelysis, design and detailing
of one way and two way rectangular slabs subjected to uniformly distributed load for various boundary conditions an
effects

Unit Il LIMIT STATE DESIGN FOR SHEAR, TORSION, BOND & 9 3 0 12
ANCHORAGE

Behaviourof Reinforced Concrete beams in shear and torsion : Modes of Cracking , Shear Transfer Mechanism
Failure Moded Design for Shear : Nominal Shear Stress, Design Shear Strength with and without Shear Reinforc
Critical section for Shear desigCode Recommendatioris Design and detailing of RC members for combined bendi
shear and torsion as per IS Code.Behaviour of RC members in bond and anchorage.

Unit IV LIMIT STATE DESIGN OF COLUMNS 9 3 0 12

Types of columng Braced andJnbraced column$ Design of short column for axial, uniaxial and biaxial bending
Interaction diagramis Design concepts of long columhsStandard method of detailing RC columns.

Unit vV LIMIT STATE DESIGN OF FOOTINGS & STAIRCASES 9 3 0 12

Design ofwall footingi Design of isolated footing Square, Rectangular and Circular shape for axial ilogdcentrically
loaded isolated footingy Design of staircas@rdinary & doglegged).

Total= 60 Periods
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Text Books:

1 ARei nforc®a@sCgnor &dne@i kri shnan Pill ai S &Devdas M
Chennai 2018.
2 | Limit state Design of Reinforced Concrete Varghese P.C, 2013 PH1 Learning P.Ltd. Delhi.
3 PunmiaB.C., Ashok Kumar Jain & Arun Kumar Jain., Limit State Design of Reinforced Concrete, Laxmi Publicg
Pvt. Ltd., New Delhi, 2016.
Reference Books:
1 | Sinha S.N. Reinforced Concrete Design, Tata McGraw Hill Publishing Company Ltd., New ZDdIfi
2 | Karve S.R and Shah V.L. Limit State Theory and Design of Reinforced Concrete, Structures Publications, Pur
3 | Krishna Raju N., Design of Reinforced Concrete Structures, CBS Publishers & Distributors, NewDelhi,2017.
4 | 1S 456:200CPlain and Reinforced concrete Code of practice (Third Revision).
5 | SP :16 Design aids for Reinforced Concrete to IS ¥%ES.
6 | SP: 34 1987 Handbook on Concrete Reinforcement and Detailing.
7 IS 875(Part 1)1987: Code of Practice for Design Loads (Other Than Earthquake) For Buildings and Structures
Dead LoadsUnit Weights of Building Materials and Stored Materials (Second Revision)
8 IS 875(Part 21987: Code of Practice for Design Loads (Other Than Earthquake) For Buildings and Structures.
Part 2: Imposed Loads (Second Revision)
9 | IS 875(Part32015: Wind Loads on Buildings and Structures
10 | IS 875(Part4)1984:snow loads
11 | IS 875(Part5)1987:special loads and combinations
12 | IS 1893 (part 1): 2016 Criteria for earthquake resistant design of structures
13 | 1S 13920Gi 2016 Ductile design and detailing of reinforced concrete structures subjected to Seismic forces
Bl oom
CourseOutcomes: Taxonom
Upon completion of this course, the students will be able to: y
Mapped
co1 Understand the objective of the structural design and to apply the fundamental concepts of Understand
design philosophies. Use IS code of practicddsign the basic reinforced concrete elements
CO2 | Analyse, design and to present detailing of reinforcement for flexure members. Analyse
co3 Ana]yse, design and to present detailing of Slab and beam elements for bond, anchorage, Analyse
torsion.
CO4 | Analyse, design and detailing of Columns Analyse
CO5 | Analyse, design and detailing of Footings and staircases. Analyse

COURSE ARTICULATION MATRIX

(;%&;/ PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2| PSO3
Co1 1 1 1 2 - - 1 - - 1 - 1 3 1 -
CcOo2 3 3 2 2 - - 2 - - 1 - 1 3 1 -
COo3 3 3 2 2 - - 2 - - 1 - 1 3 1 -
CO4 3 3 2 2 - - 2 - - 1 - 1 3 1 -
CO5 3 3 2 2 - - 2 - - 1 - 1 3 1 -
Avg 26| 26| 18 2 - - 1.8 - - 1 - 1 3 1 -

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CE505 WASTEWATER ENGINEERING Semester \%
PREREQUISITES Category PC Credit 3
L T P | TH
3 0 0 3

NIL Hours/Week

Course Learning Objectives

1 | To evaluate sewage generation and design sewerage system

2 | To improve the ability to analyse characteristics of sewage

3 | To develop the ability of the students to appBbsic understanding of physical, chemical, and biological treat
methods for successful design, operation and maintenance of sewage treatment plants.

4 | To emphasize the need for sludge separation, thickening and volume reduction and design the facilities for
sludge handling and treatment of biological sludge

5 | To identify the treatment to be carried out to reuse the water.

Unit | SEWERAGE SYSTEM 9 0 0 9

Definition T classificationi systems of seweragequantity of sewagé Fluctuation in flow patterii estimation and storm
runoff i design flow for separate and combined systemydraulics of sewers self cleansing velocities full flow / partial
flow conditionsi sewer section$ material for sewer$ sewer jointsi jointing materials’ sewer laying under various
conditionsi test on sewers sewer maintenandesewer appurtenancésewage pumping types of pumps.

Unit Il WASTEWATER CHARACTERISTICS & PRIMARY 9 0 0 9
TREATMENT

Characteristics and compositionsg#wagéd physical and chemical analy$i$£©0 and BOD and their significancéxycles
of decomposition fundamentals of microbiology of wastewatepreliminary and primary treatmentscreen§ skimming
tanki grit chambeii design of proportional flow ®iri principle, types of sedimentatidndesign of sedimentation tanks

Unit 1l BIOLOGICAL TREATMENT OF WASTEWATER 9 0 0 9

Basic principles of biological treatmein®ctivated sludge proce$srecirculationi diffuseri mechanical aerationProcess
modificationsi oxidation ditchi Trickling filter T Principles and desigiNRC equatiori RBC Principlei Principles and
design of waste stabilization ponid®rinciple and design of a lagoorseptic tanks and effluent disposal system.

Unit IV SLUDGE MANAGEMENT & HOUSE DRAINAGE 9 0 0 9

Objectives of sludge treatmenproperties and characteristics of sludgdudge thickening sludge digestioin drying beds
T conditioning and dewatering sludge disposal Sanitary fixtures and fitting Pipe systeni general layout of house
drainagé street connections.

Unit V DISPOSAL OF SEWAGE 9 0 0 9

Methodsi dilution T self purificationof streamd oxygen sag curvé St r eet er Pihwadteprdies realamatien
technique$ land disposal sewage farming deep well injection Eutrophicatiori recycle and reuse of wastewater.

Total= 45 Periods

Text Books:

1 | Garg S.K.Wastewater Engineering, Khanna publishing Co., New DeRi07.

Punmia B.C., Ashok Jain, Environmental Enginee(Wd.-Il), Wastewater Engineering, Laxmi Publications, New De

2 2008.
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Reference Books:

1 | Duggal K.N., Elements of Publidealth Engineering, $hand and Co., 2007.

2 | Manual on Sewerage and Sewage Treatment, CPHEEQO, Government of India, New Delhi, 2013.

Metcalf and EddyM.C., Wastewater EngineeringTreatment &ReuséllataMcGrawHill Publications, New
Delhi,2017.

4 | Birdie G.S., Water Supply and Sanitary Engineering, DhanpatRai and sons, 2014.

Bl oom
Course Outcomes:
. . . Taxonomy

Upon completion of this course, the students will be able to:

Mapped
CO1 | Estimate sewage generation and design seystem including sewage pumping stations Create
cO2 Summarize the characteristics and composition of sewage, preliminary and primary treat Understand

sewage
CO3 | Perform basic design of the biological treatment processes that are sse@ge treatment Analyze
CO4 | Gain knowledge on sludge treatment and disposal Remember
CO5 | Justify the methods for disposal of sewage and reuse of wastewater Evaluate
COURSE ARTICULATION MATRIX

COs/

POs POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
co1 2 3 2 1 1 2 - 2 - - 3 - 3 2 2
COo2 - 1 3 - 1 3 2 2 - - 3 - 3 - -
COo3 - - 2 - 1 3 - 2 - - 3 - 3 - 1
CO4 - - 2 1 1 3 2 2 - - 3 - 3 - 2
CO5 - - 3 - 1 3 - 2 1 1 3 - 3 - 3

Avg | 2.0 2 2.4 1 1 2.8 2 2 1 1 3 - 3 2 2

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CE506 TRANSPORTATION ENGINEERING Semester \%
PREREQUISITES Category PC Credit 3
L T P | TH
3 0 0 3

Surveying Hours/Week

Course Learning Objectives

1 | To educate thstudents on highway planning and various components of highway Engineering

2 | To educate the design concepts of components of highway engineering

3 | To develop skills on evaluation and maintenance.

4 | Ability To Plan various civil Engineering aspects of Railways .and educate various components of railways

5 | To educate the design concepts of components of railway engineering. And maintenance of railway track
Unit | HIGHWAY PLANNING AND ALIGNMENT 9 0 0 9

Highway Development in IndialJayakar Committee Recommendations and Realisai@atgiirements of Ideal Alignment
Factors Controlling Highway AlignmetiEngineering Surveys for AlignmenConventional Methods and Modern Method
(Remote Sensing, GIS and GR&chniques)Classification and Cross Section of Urban and Rural Roads (IRC), High
Cross Sectional ElemeritsRight of Way, Carriage Way, Camber, Kerbs, Shoulders and Footpaths [IRC Standards],
sections of different Class of Roads.

Unit 11 GEOMETRIC DESIGN OF HIGHWAYS 9 0 0 9

Design of Horizontal Alignmenté Superelevation, Widening of Pavements on Horizontal Curves and Transition C
[Derivation of Formulae and Problems] Design of Vertical Alignmén®olling, Limiting, Exceptional and Minimum
Gradients, Summit and Valley Curv8gght Distance$ Factors affecting Sight Distances, Stopping Sight Distance (S$
Overtaking Sight Distance (OSD), Sight Distance at Intersections, Intermediate Sight Distance and lllui@ightio
Distance [Derivations and Problems in SSD and GGBpmetric Design of Hill Roads [IRC Standards Onlyg§lar Survey

HIGHWAY MATERIALS, CONSTRUCTION, MAINTENANCE AND

OPERATION 9 0 0 9

Unit 1l

Desirable Properties of Highway Materi@g&umeni Penetration, Ductility, Viscosity, Binder content and Softening po
Tests. Construction Practit¢éNater Bound Macadam Roa@jtuminous Road and Cement Concrete Road [as per IRC
MORTH specifications]Highway Drainage [IRC Recommendations]Types of defects in Flexible pavé@eritce
defects, Cracks, Deformation, Disintegratio®ymptoms, Causes and Treatments. Typesagément, Failures in Rigid
Pavement$ Scaling, Shrinkage, Warping, StruauCracks Spalling of Joints and Mud Pumpinagnd Special Repairs.

Unit IV RAILWAY PLANNING AND DESIGN 9 0 0 9

Role of Indian Railways in National DevelopmériEngineering Surveys for Track AlignmeitObligatory pointsi

Conventional and Modern methods (Remote Sensing, GIS & GPS, EDM and other equigreemahent Way, its
Components and Functions of each Component: Rallgpes of Rails, Rail Fastenings, Concept of Gauges, Coning
Wheels, CreepsSleeperd Functions, Materials, Density. Ballagts-unctions, Materials, Ballastless Tracks Geomet
Desgn of Railway Track$ Gradients and Grade Compensatiamp&-Elevation, Widening of Gauges in Curves, Transitid
Curves, Horizontal and Vertical Curves (Derivations of Formulae & Problems)

Unit V RAILWAY TRACK CONSTRUCTION MAINTENANCE AND 9 0 0 9
OPERATION

Points and CrossingsDesign of Turnouts, Signalling, Interlocking, Construction & Maintendn€enventional, Modern
methods and Materials, Track Drainage Track Modernisat#fartomated maintenance and upgrading, Technologies, R
laying of Track, Layouts of Railway Stations and Yards, Rolling Stock, Tractive Power, Track Resistance, Level Crc

Total= 45 Periods
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Text Books:

1 | Khanna K., Justo C.E.G., Highway Engineering revised 10thedition Khanna Publishers, Roorkee, 2014.

2 | Kadiyali L. R, Traffic Engineering and Transport Planning, Khanna Publishers, New Delhi, 2019.

3 | ChandolaS.P.Transportation Enginees#@ji9

Reference Books:

1 | Sharma S.K., Principles Practice and Design of Highway Engineering, S.Chand& Co Ltd. New Delhi, 2006.

2 | Guidelines of Ministry of Road Transport and Highways, Government of India.

3 | Agarwal M.M., Indian Railway Track, 14thEdition, Prabha and Co., Beihi, 2002.

4 | Saxena S.C. Highway & Traffic Engineering, 2014.

Course Outcomes: Bl oom
leti f thi the students will be able to: Taxonomy

Upon completion of this course, the students will be able to: Mapped

CO1 | Understand surveys involved in highway alignment Understand

cO2 Designcross section elements and compute sight distance, horizontal and vertical prof Analyse

road

CO3 | Apply construction procedure & maintenance for highways Apply

CO4 | Describe the components of railways way and compute superelevation of railways Understand

CO5 Apply the various methods for track alignment, procedure for construction of railwi Analyse

maintenance of track
COURSE ARTICULATION MATRIX
COs
/ PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3

POs

Cco1 2 2 3 1 - - - - - - - - 3 - 1

COo2 2 3 2 - 2 - - - - - 1 1 3 - -

COo3 1 1 - 1 - - - - - - - - 1 - -

CO4 3 2 1 1 - - - - - - 1 - 3 - 1

CO5 1 - 3 - 3 - - - - - 1 - 2 - 1

Avg | 1.8 2 2.2 1 2.5 - - - - - 1 1 2.4 - 1

3/2/171 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22MCINO4 IDEATION SPRINTS SEMESTER V

PRE-REQUISITE: Category EE Credit 1
P | TH

Hours/Week
0 0 2 2

Course Obijectives:

1. | To offer a systematic and structured process to hack a solutionavsiitgpble tools & resources

To identify the challenge/opportunity, derive insights from the customer/user interviews, & build a solution and vali

2. technical feasibility of the solution

3. | To build the PoC for proposed solution & pitch to user/customer for validation.
UNIT | INNOVATION 101 0 0 6 6

Difference between a startup and a small business enterjuis® worth prototypingRisk of innovations Defining &validating
hypothesis through Product Innovation Hypothesis (PIH) & Fargevation Rubric (FIR)

UNIT 1l PROBLEM VALIDATION & CUSTOMER DISCOVERY 0 0 6 6

Tools and techniques of the managed innovation process (iTOGMbBvation toolkit)-CustomerCentric Innovation: Customel
centric design thinking and validate the problem scenario, its significance, severity, and incidetoxer & identify the right
buyer beneficiary/Customerigorous Gap analysis of the skng solution- Adoption barriers of the solutions.

UNIT 1 DESIGNING & CRAFTING VALUE PROPOSITION 0 0 6 6

Understand Customer Jobs, Pains & gaibesign Product/ServiceDefine & quantify Value PropositiorBuild a compelling
valueproposition

MUP SOLUTION CONCEPT EXPLORATION & DESIGN
UNIT IV GENERATION 0 0 6 6

Solution: Concept Generation, Concept Assessment, Solution, Capability, Usability, and FeddibRitpesign and Technolog
Block Diagrams Bill of Materials Generation BoM Optimization

UNIT V PROOF OF CONCEPT DEVELOPMENT & DEMONSTRATION 0 0 6 6

Prootof-Concept design hack to build PoC with critical feature§est PoC for technical feasibility test deliver of Val
proposition- Innovation Briefdocumentation (ProposalDemonstrate a PoC;

Total = 30 Periods

Text Books:
1 Tim Brown, Change by Design:How design thinking transforms organizations and inspires innbd\diqrerCollins e
" | books, 2009
> Alexander Osterwaldekalue Proposition DesigiHow to Create Products and Services Customers Want (Strategyzé

John Wiley & Sons, 2014
3. | Ulrich Karl and Eppinger Steven D, Product Design and Developmé@aGraw Hill, 5th edition, 2020

4. | Blank Stevefour Steps to Epiphanguccessful strategies for products that win, KS Ranch, 5th edition, 2013

Reference Books:

Everything you need about value propositidmtps://blog.forgeforward.in/everythingou-needto-know-aboutvalue

L proposition7247493c940c

2 Test your Value Propositionttp://businessmodelalchemist.com/2012/09/estr-valuepropositionsuperchargéean
" | startupand-custdevprinciples.html

3 Valuation Risk versus Validation Risk in Product Innovatibtips://blog.forgeforward.in/valuatierisk-versusvalidation
" | risk-in-productinnovations49f253ca8624

4 User Guide for Product Innovation Rubhttps://blog.forgeforward.in/useuidefor-productinnovationrubric-
" | 857181b253dd

5 Innovation Risk Diagnostic - Product Innovation Rubribttps://blog.forgeforward.in/produdtnovationrubric-

adf5ebdfd356
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http://www.orange.ngo/wp-content/uploads/2017/04/value-proposition-design.pdf
https://web.stanford.edu/group/e145/cgi-bin/winter/drupal/upload/handouts/Four_Steps.pdf
https://blog.forgeforward.in/everything-you-need-to-know-about-value-proposition-7247493c940c
https://blog.forgeforward.in/everything-you-need-to-know-about-value-proposition-7247493c940c
http://businessmodelalchemist.com/2012/09/test-your-value-proposition-supercharge-lean-startup-and-custdev-principles.html
http://businessmodelalchemist.com/2012/09/test-your-value-proposition-supercharge-lean-startup-and-custdev-principles.html
https://blog.forgeforward.in/valuation-risk-versus-validation-risk-in-product-innovations-49f253ca8624
https://blog.forgeforward.in/valuation-risk-versus-validation-risk-in-product-innovations-49f253ca8624
https://blog.forgeforward.in/user-guide-for-product-innovation-rubric-857181b253dd
https://blog.forgeforward.in/user-guide-for-product-innovation-rubric-857181b253dd
https://blog.forgeforward.in/product-innovation-rubric-adf5ebdfd356
https://blog.forgeforward.in/product-innovation-rubric-adf5ebdfd356

Evaluating Product Innovationsproof, potential, & progredsttps://blog.forgeforward.in/evaluatifgroductinnovations
€8178e58b86e

COURSE OUTCOMES: Bl oomg
. . Taxonomy
Upon completion of the course, the students will be able to: Mapped
CO1 | Apply a scientific method to understand the inherent risks of product innovation
coO2 Apply '|nnovat|on topls & tgchnlques to validate the problem scenario and to assess the L3: Applying
potential of product innovation;
co3 Deglgn solutlorj co_n.cept based on the proposed value by exploring various alternate soll L6: Creating
achieve valuerice fit;
coa Demonstrate technical skills by applying technology to build and demonstrate proof of concep L2:
solution proposed; Understanding
CO5 | Develop skills to articulate the solution concept into a proposa@réorts. L3: Applying
COURSE ARTICULATION MATRIX
CO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
co1l| 2 3 2 1 1 2 2 3
co2| 2 3 3 2 2 3 3 3
Co3| 2 2 3 1 1 1 1 1 3 2 2
Co4| 3 3 3 2 2 3 3 3
COo5| 3 3 3 3 3 3 3 3
AV
G 24 | 28| 28 | 18| 1.8 1 1 1 2.8 2.6 2.8

0: No correlation, 1: Low correlation, 2: Medium correlation, 3: High correlation
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https://blog.forgeforward.in/evaluating-product-innovations-e8178e58b86e
https://blog.forgeforward.in/evaluating-product-innovations-e8178e58b86e

22CE507 GEOTECHNICAL ENGINEERING LABORATORY Semester \Y
PREREQUISITES Category PC Credit 15
L T P | TH
Mechanics of Soils Hours/Week
0 0 3 3

Course Learning Objectives

1 | To learn the methods of finding index properties of soil by conducting various tests in the laboratory.
2 | To Classify the type of soil based on the index propertiepibf
3 | To assess the bearing capacity of the soil
4 | To get knowledge about the permeability of the soil
5 | To find the shear parameters and shear strength of soil from laboratory and field tests.
LIST OF EXPERIMENTS
1. Determination oMoisture Content by Oven drying method
2. Determination of Moisture Content by Pycnometer method
3. Determination of Grain Size Distribution by Sieve Analysis
4. Determination of Specific Gravity of Soil grains
5. Determination of Relative Density of Sand
6. Determination of Atterbergds Limits of Soil
7. Determination of OMC and Maximum Dry Density by Standard Proctor Compaction Test
8. Determination of Field Density by Core Cutter Method
9. Determination of Field Density by Sand Replacement Method
10. Determination of Permeability of soil by Constant Head Method
11. Determination of Permeability of soil by Variable Head Method
12. Determination of Shear Parameters of svohesive soil by Direct Shear Test
13. Determination of Shear Parameters of Cohesion less soil by Vane Shear Test
14. Determination of Shear Parameters of Cohesive soil by Unconfined Compression Test
15. Determination of CBR Value by California Bearing Ratio Test
16. Determination of Grain Size Distribution by Hydrometer Analysis (Demonstration)
17. Determination of Settlement in soil due to primary consolidation by One Dimensional Consolidation
(Demonstration)
18. Determination of Shear Parameters of Cohesive soil by Triaxial Compression Test (Demonstration)
19. Determination of Safe Bearing Capacity of soil by Standard Penetration Test (Demonstration)
20. Determination of Ultimate Bearing Capacity and Probable Settlement by Plate Load Test (Demonstration)
Total= 45 Periods
Course Outcomes: Bl oombés T
Uponcompletion of this course, the students will be able to: Mapped
CO1 | Identify the index properties of soil by conducting laboratory tests. Apply
CO2 | Classify the type of soil. Understand
CO3 | Determine the bearing capacity of the soil Evaluate
CO4 | Estimate the permeability of the sail Evaluate
CO5 | Find the shear parameters and shear strength of soil from laboratory tests. Apply
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COURSE ARTICULATION MATRIX

COs
/ PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2 | PSO3
POs
COo1 3 2 1 1 2 1 - - - 2 - - 3 - -
CO2 2 1 - 1 - - - - - 2 - - 3 - -
CO3 3 2 3 2 2 3 - - - 2 - - 3 - 1
CO4 3 2 2 2 2 2 - - - 2 - - 3 - 1
CO5 3 2 3 2 2 3 - - - 2 - - 3 - -
Avg 2.8 18| 22| 1.6 2 2.2 - - - 2 - - 3 - 1
3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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ENVIRONMENTAL QUALITY MEASUREMENTS
22CE508 L ABORATORY Semester \Y
PREREQUISITES Category PC Credit 15
L T P | TH
Water supply Engineering, Wastewater Engineering Hours/Week
0 0 3 3

Course Learning Objectives

To determine the physical, chemical and biological characteristics of water and wastewater

To conduct experiments to determine the concentrations of watevaate water pollutants

To conduct experiments to determine the concentrations of water and waste water pollutants

To understand the environmental significance and application in environmental engineering practice

al s W[IDN|PF

To realize the treatment required for specific pollutant

LIST OF EXPERIMENTS

1.Determination of pH value for the given water sample
2.Determination of Turbidity value for the given water sample
3.Determination of Alkalinity present in the given sample of water

4.Determination of Hardness (Total, temporary and permanent) present in the given water sample

5.Determination of Chlorides present in the given sample of water
6.Determination of Sulphates present in the given sample of water
7.Determination of Total, Dissolved, Suspended, Volatile and Fixed Solids
8.Determination of Optimum coagulant dose using Jar test apparatus
9.Determination of Residual Chlorine present in the given water sample
10. Determination of Dissolved Oxygen present in the given water sample
11.Determination of B.O.D for the given sample

12. Determination of C.O.D for the given sample

Total= 45 Periods

Bl oo m
Course Outcomes:

U leti f thi teudents will be able to: Taxonomy
pon completion of this course, ents will be able to: Mapped
Cco1 Acquire knowledge about type and degree of pollutant for water and wastewater. Understand

cO2 Obtain capability to conduct experiments and estimate the concentration of various parar Analyze
water and wastewater samples

Cco3 Interpret the results with standards and discuss based on the purpose of analysis. Understand
Recommend the e of treatment required for water sample which is suitable for dr

Cco4 typ q P Evaluate
purpose

CO5 Suggest the treatment required for wastewater sample for its disposal in various environn Apply
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COURSE ARTICULATION MATRIX

COs
/ PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
POs
co1 1 - 2 - - 1 - - - - - 2 1 - -
Cco2 2 2 - 1 - 1 - - - - - 2 - - -
COo3 - - 2 2 - 2 3 - - - - - 1 - 2
CO4 - 1 3 1 1 2 3 - 2 3 3 2 3 - 3
CO5 - 1 3 1 1 2 3 - 2 3 3 2 3 - 3
Avg | 15 |13 |20 (10 |10 |16 |3.0 - |20 3.0 1.5 2.0 2.0 - 2.7
3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22MC301 INDIAN CONSTITUTION Semester \Y
PREREQUISITES Category MC Credit 0
L T P | TH

NIL Hours/Week
2 0 0 2

Course Learni

ng Objectives

To learn the Fundamental Rights and Fundamental Duties of the Indian Constitution.

To list the

Union and Territories in our Nation

To present aystematic analysis of all dimensions of Indian Political System

1
2
3 | To know the Finance, Trade and Commerce of our Nation
4
5

To understand the power and functions of the Parliament, the Legislature and the Judiciary

Unit | FUNDAMENTAL RIGHTS 6 0 0 6
Union and its Territorly Citizenship FundamentaRights Directive Principles of State PolitliFundamental Duties
Unit 1l UNION & TERRITORIES 6 0 0 6
TheUnion TheStatesTheUnionTerritoriesThePanchayatd heMunicipalities
Unit 111 FINANCE, TRADE & COMMERCE 6 0 0 6

The CooperativeSocieties The scheduled and Tribal Arédelations between the Union and the Sidteggance, Property
Contracts and Suit3rade and Commerce within the territory of India.

Unit IV ELECTIONS 6 0 0 6
Services under the Union, tBgate$ Tribunal$§ Election$ Special ProvisioriRelating to certain Classes
Unit V MISCELLANEOUS AMENDMENTS 6 0 0 6

Languages Emergency ProvisioiisMiscellaneous Amendment of the Constitution.

Total= 30 Periods

Text Books:

1 | SubhasiC.Kashyap, Our Constitution, National Book Trust, 2017.

2 | Durga Das Basu, Introduction to the Constitution of India, Lexis Nexis, 2015.

3 | M.V.Pylee, Constitutional History of India, S.Chand publishing, 2010

4 | Granville Austin, The IndiaConstitution: Cornerstone of a Nation, Oxford UniversityPress,1999.

Reference Books:

1 | Indian Constitution And Indian Polity?*3Edition 2021 by Ganesha Subramanian, Pearson.

2 | The Indian Constitution Oxford India Short Introductions 2012 EditioMaghav Khosla , OUP India
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Course Outcomes:

Bl oom

Upon completion of this course, the students will be able to: Taxonomy

Mapped
CO1 | Understanding the Fundamental Rights and Duties Understand
CO2 | Listing the agreement between the Union andTiitories Remember
CO3 | Analysing the role of the constitution in a democratic society. Analyse
CO4 | Explaining the key concepts of the Indian Political System. Apply
CO5 ;r:iir(ljtiiggr;he structure and functions of the Central and Gtaternments, the Legislature a Understand

COURSE ARTICULATION MATRIX

COs/

POS PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
Cco1 - - 1 - - 3 - 3 2 1 1 2 1 - 1
CcOo2 - - 1 - - 3 - 3 2 1 1 2 1 - 1
CcOo3 - - 1 - - 3 - 3 2 1 1 2 1 - 2
CoO4 - - 1 - - 3 - 3 2 1 1 2 1 - 2
CO5 - - 1 - - 3 - 3 2 1 1 2 1 - -

Avg - - 1 - - 3 - 3 2 1 1 2 1 - 2

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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PROTOSEM COURSES SYLLABUS

22PSPEO1 COMPUTATIONAL HARDWARE Semester Vi

PREREQUISITES Category | PE Credit 3
L T P TH

Hours/Week
3 0 0 3

Course Learning Objectives

1 To learn basic concepts of Embedded Systems by familiarizing the functionalities of embedded platforms with
development boards.
9 To understand the core concepts of GPIO Pins, Functionality of peripherals, Selection of /0O devices , Usage
of Internal functions, and Communication protocols.
3 To familiarize the current technologies and protocols used in the Internet of Things (I0T) and to learn the Cloy
services.
Unit | BASICS OF EMBEDDED SYSTEM 9 0 0 9

Embedded Platform: Architecture and workingactors forMicrocontroller/Microprocessor selection. Arduindoards and
schematic§ Toolchain- Setup and Configurationlinput/Output Configurations and Acceskibraries- Digital I/O - ADC -
Analog I/O- Timers, Interrupts Pulse Width Modulation Display: #segment , LCD , OLED.

Unit Il BASICS OF RASPBERRY PI 9 0 0 9

Raspberry Pi: Raspberry pi Boar@®rocessor Setup and Configurationinstalling Python IDLE using Command Terming
General Purpose 1/0 Pir$rotocol Pins GPIO Access PulseWidth Modulation- Network Libraries Web services Twitter
APIs - Twitter Bot- Interfacing pi with camera modules.

Unit 111 SENSORS AND ACTUATORS 9 0 0 9

Interfacing of Sensors and ActuaterSensors: Introduction, Characteristics: Anald@ptentiometer, Temperature Sensor,
Soil Moisture Sensor, LDRDigital - PIR Sensor, Smoke Sensor, Infraregensor, UltraSonic Sensor. Actuators
Introduction, Characteristics and working with relay, DC motors, Servo motor, Stepper motor andriss drive

Unit IV COMMUNICATION PROTOCOLS 9 0 0 9

Protocols- Wired: RS232 StandardJART, SPI, 12C- Comparative study of wired protocel$mplementation of wired Serig
Communication protocols Wireless: Standar@uetooth, RF Comparative study ofiireless protocols Implementation of
wireless Serial Communication protocols.

Unit vV INTERNET OF THINGS 9 0 0 9

Definition and Architecture of 10T, Building blocks of 10T, Programming with 10T protoed#QTT, CoAP - Connecting
embedded targdtoard to Web, Basics networking in [0T: creating a web pd&yeating a server on target boar@ontrolling
I/O peripherals from the webpage, Embedded Application Development, Creating communication between differen
Cloud platforms for 10T, Clodi data logging and monitoring, Interfacing with web services.

Total =45 Periods

Text Books:

Raj Kamal , f E-80CGIdTdAl dnd BeglsitneemsSy st emso, 4th Editio

Mohit Arora, fAEmbedded System Designodo, 1st Editio

1
2
3 |[Elecia White, AMaking EmBShedddd ®DostRemdody,1l2t01Rdit
4

Jack Ganssl| e, iE- The Firmware Handbookod, 1st Edi ti
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Reference Books:

https://juniorfall.files.wordpress.com/2011/11/ardutmokbook.pdf

https://drive.google.com/file/d/13sOm3IHPEFP2f2aCuVNRWeBZNKXWKTW5/view?ts=6231cab 3

1
2
3 |https://ptolemy.berkeley.edu/books/leeseshia/releases/LeeSeshia_DigitalV2_2.pdf 4.
4 https://lwww.riverpublishers.com/pdf/ebook/RP9788793519046.pdf

Bl oomod
Taxonomy Level

Course Outcomes:
Upon completion of this course, the students will be able to:

co1 Understand a_nd implement the functions & Capabilities of embedded platforms for L2: Understanding
easy prototyping.

CO2 | Identify the type of sensors and actuators for required applications. L3: Applying

CO3 | Develop communication between devicesing different protocols. L3: Applying

co4 ggnilop 0T based systems with wireless network connections and accessing devices @ L3: Applying

COURSE ARTICULATION MATRIX

CO | PO1| PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO11| PO12| PSO1|PSO2| PSO3
co1 3 2 3 2 3 3 2 2
CcOo2 3 3 2 2 2 3 2 2
CO3 3 2 3 2 3 3 3 3
Co4 | 3 2 3 2 3 3 3 3
AVG 3 225 | 2.75 2 2.75 3 25| 25

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)

GCE, SALEM (AUTONOMOUS) R -2022 SYLLABUS 122



22PSPEO2 CODING FOR INNOVATORS Semester Vi

PREREQUISITES Category| PE | Credit 3
L | T | P | TH

Hours/Week
3 0 0 3

Course Learning Objectives

To learn and express creativity using coding skills.

To gain knowledge of Python programming with handsexperience.

To demonstrate a problem solving using OOPs concepts.

To learn basics of Linux by familiarizing the concepts of management and file structure.

a|b~h|lwWIN]|PF

To practise full stack development using cloud platform.

Unit | PROGRAMMING PARADIGMS 9 0 0 9

Need for programming Outside box thinking to solvproblems- Need for algorithms and data structureSlowcharts &
Algorithms - Memory Allocation- Conditions and loops Creating effective functionsCase studies Visual Programming
Types of programming languages & paradign@etting started withelvelopment Build & test an algorithm best practices

Unit 1l BASIC OF PROGRAMMING 9 0 0 9

Introduction to Python: statements, variables, functions, operators, modules, conditional statements, loop statemisity
operationsfraversing a list, slicing a list Text Handling: Strings, string functions, conversion functions, Dictionarkeke
Operations: File open, close, read, copy, word frequency, creating word histograms from text file.

Unit 111 OOPS 5 9 0 0 9

OOPS Why OOPS verticals implementation in pythonClasses and Objects, Methods, Constructors and Destructors,
Inheritance, Polymorphism, Abstraction, Encapsulation.

Unit IV SOFTWARE DEVELOPMENT TO DELIVERY 9 0 0 9

Software Engineering Life Cycle (Tools), Agile Methodologies Framework- Why Frameworks Software Testing(Too
Based) Data StructuresDatabase Management Systefcase study to experiment from Development to Deployment(Q
- Source code managemt and version contrelGitHub - GitHub Actions- GitBash- Continuous Integration Platform as
service- Heroku- Build Packs AWS Anaconda

Unit V OPERATING SYSTEMS 9 0 0 9

Introduction to Linux- Process ManagemenProcess Schedulinglemory ManagementStorage Managemengystem callg
- File System StructureMultithreading- Multicore Programming Deadlock Handling Disk Structure Disk Managemert
Dockers- Kubernetes

Total =45 Periods

Text Books:

Zed A. Shaw, f#dAlLearn Pyt h dddisoBrWesleyeProfdssiondl, 20d8.y 6, 3r d e

Sil berschatz Abr aham, AOperating System Concept sa

1

2

3 |Paul Barry, "HeadFirst Python", 2nd edition, O'Reilly Media, Inc, 2016.

4 |Anton Spraul, AThink Like aPrd3s, 2042t ammer 0, 1st edit
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E-References :

1 |https:/lwww.geeksforgeeks.org/pythpnogramminglanguage/

2 |https://iwww.guru99.com/pythetutorials.html

3 [https://www.tutorialspoint.com/python/python_tutorial. pdf

Bl oomb
Taxonomy Level

Course Outcomes:
Upon completion of this course, the students will be able to:

CO1 | understand the aspects of programming protocols L2: Understanding
COZ | pevelopoptimized code for reakorld problems L3: Applying

CO3 | Build full-stack development to deployment L3: Applying

CO4 | Demonstrate problem solving and continuous development L2: Understanding

COURSE ARTICULATION MATRIX

CO | PO1 | PO2 | PO3 | PO4 | PO5 | POB | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 Pgo Pgo
Cco1 2 2 2 1 3 2 1 1
CO2 3 3 3 2 3 3 2 2
({OX] 3 2 3 1 3 3 2 2
CO4 2 3 2 1 2 3 2 1 1
| 25| 25 | 25 | 125|275 3 | 25 | 15| 15

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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INDUSTRIAL AUTOMATION

22PSPEO3 Semester VI

PREREQUISITES Category | PE Credit 3
L T P TH

Hours/Week
3 0 0 3

Course Learning Objectives

Acquire conceptual knowledge in Industrial Controllers by scaling dfaard devices and embedded board
interfacing with various 1/O peripherals.

Learn PLC by working on internal features and also interfacing with Sensors and actuators alaonédyt using
SCADA and standard communication protocols.

3 To work with FPGA boards and RT controllers for reprogrammable embedded applications using LabVIEW

4 Understand the concepts and design electronics circuits
Unit | INDUSTRIAL CONTROLLERS - 9 0 0 9

Industrial Controllers Introduction to RIO ControllersPlatform- Connection and Configuring controllerfccessing onboar
devices- Module SOM- Interfacing with Input and Output devices$nterfacing protocol basefinalog and Digital sensoks
Acquiring and Data Logging from sensordnterfacing Actuators: Relay, DC Motor, Servo MotoCreating standalon
applications

Unit Il INDUSTRIAL CONTROLLERS - I 9 0 0 9

Industrial Controllers Il - PLC- Introduction- Mode of Operation IEC 61131 Programming languages for PLEFogramming
& sequence contrel Instruction set Scan Time Timers- Counters- Interfacing with Input/Output devicednterfacing with
Sensors Interfacing with Actuators Interfacing with Human Machine InterfaceCommissioning and operational safety
PLC- SCADA

Unit I INDUSTRIAL COMMUNICATION PROTOCOLS 9 0 0 9

Serial Communication Protocold2C, SPI- Serial Field bus protocols CAN, PROFIBU%thernet, HTTP, TCP/UDI, WiF
Cloud data logging. Muksensor communication, Data parsing between Embedded platforms. Comparative study of I
communication pratcols- Implementation ofndustrial Communication protocols.

Unit IV FPGA AND RT CONTROLLER PROGRAMMING 9 0 0 9

Introduction to FPGA Architecture- Operations in FPGA programmin@rPGA Programming in LabVIEWand implementati
in myRIO - Introduction to RT controllersArchitecture- Programming RT ControllersCreating standalone applications.

Unit VvV INDUSTRIAL CIRCUIT BOARD DESIGN 9 0 0 9

Designing basics circuits and to simulate in environment se@gmponent selectionCreating librariesSchematic design
Design rules, supply & communication track ril€omponent and footprint editednderstanding component package typ
Test pant creation for measuremenPCB Layout,placement ruled-ootprint, 3D models, BoMs Generating GERBER an
output documentation

Total =45 Periods

Text Books:

Ed Doering, NI myRICProject Essential Guide, National Instruments, 2016.

Willian Bolton, Programmable Logic Controllers, 6th edition, Newnes Publications, 2015

1
2
3 |Richard Zurawski, Industrial Communication Technology Handbook, Second edition, CRC Press, 2014
4  |Simon Monk, Make Your Own PCBs with EAGLE, McGraw Hill Education, 2014.
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References Books:

1 Jeffrey Travis, Jim Kring, LabVIEW for Everyon@&raphical Programming Made Easy and Fun,3rd edition,
Prentice Hall
2 Mikell P. Groover, Automation, Production Systems, and Compuategrated Manufacturing,Fourth edition,
Pearson Education, 2016

3 [Michael J. Hamill, Industrial Communications and Control Protocols, PDH centre, 2016

4 Ema Design Automation, The Hitchhiker's Guide to PCB Design, First edBlanh Publishers,December 2021
Course Outcomes: Bl oomos T
Upon completion of this course, teudents will be able to: Level
CO1 | Understand the usage of controllers in an industrial environment L2: Understanding
CcoO2 Build F_ze_al_'nme systems for Industrial embedded monitoring and controlling L3: Applying

deterministic applications
CO3 [ Communicate between devices at different levels using industrial protocols L3: Applying
CO4 | Understand the process involved in P@#ign using EDA tools and fabricate it L2: Understanding
COURSE ARTICULATION MATRIX

CO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2| PSO3
co1 3 2 2 1 3 3 2 2
CO2 3 3 3 2 3 3 3 3
COos3 3 2 3 2 3 3 3 3
CO4 3 2 3 2 3 3 3 2
Wl s |225]275| 175| 3 3 | 275 | 25

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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29PSOEO1L APPLIED DESIGN THINKING Semester Vi

PREREQUISITES Category | OE Credit 3
L T P TH

Hours/Week
3 0 0 3

Course Learning Objectives

1 The course enables product innovators and edalge startup founders to learn the customer development proce

2 To familiarize with the tools & techniques & validate the inherent risks by linking their prograssttanermotivation,
customercommitment & customeacceptance.

3 To learn the system thinking concepts by reverse engineering technique.

Unit | DESIGN THINKING PRINCIPLES 9 0 0 9

Exploring Humari Centered Desigin Understanding thenovation process, discovering areas of opportunity, intervie
&empathyi building techniques, Mitigate validate risk with FIR(Forge Innovation Rubri€ase Studies.

Unit Il CUSTOMER-CENTRIC INNOVATION 9 0 0 9

Importance of customeazentric innovatiori Problem Validation and Customer Discovémgnderstanding problem significan
and problem incidene€ustomer Validation. Target user, User persona & user stories. Activity : Customer development
T Custaner interviews and field visit.

Unit 111 APPLIED DESIGN THINKING TOOLS 9 0 0 9

Concept of Minimum Usable Prototype(MUPMUP challenge brief Designing & Crafting the value proposition
Designing and Testing Value Proposition: Desigiompelling value proposition: Process, tools and techniques of Value
Proposition Design.

Unit IV CONCEPT GENERATION 9 0 0 9

Solution Exploration, Concepts Generation and MUP dési@onceptualize the solution concept: explore, iterate and leal
build the right prototype: Assess capability, usability and feasibility. Systematic concept generation; evaluation techng
alternatives and the solution concepts.

Unit V SYSTEM THINKING & REVERSE ENGINEERING 9 0 0 9

System Thinking, Understanding Systems, Examples and Understandings, Complex Systems, Reverse En
Methodology, Identify building blocks/ComponeiitRRe-Engineering a complex system.

Total =45 Periods

Text Books:

Steve Blank, (2013), The four steps to epiphany: Successful strategies for products that win, Wiley.

Alexander Osterwalder, Yves Pigneur, Gregory Bernarda, Alan Smith, Trish Papadakos, (2014), Value

1
2
3 |Proposition Design: How to Create Products and Services Customers Want, Wiley
4

Donella H. Meadows, ( 220 1Fr)i,mefirToh,i nSui sntga ii nna bSiylsitteymsl

Tim Brown, (2012) fAChange by Dedrgmrniklawi bexsi gam dTH
Harper Business.
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Reference Books:

https://www.ideou.com/pages/desitrinking#process

https://blog.forgeforward.in/valuatiensk-versusvalidationrisk-in-productinnovations49f253ca8624

https://blog.forgeforward.in/produdtnovationrubric-adf5ebdfd356

https://blog.forgeforward.in/evaluatiqgroductinnovationse8178e58b86e

https://blog.forgeforward.in/useguidefor-productinnovationrubric-857181b253dd6

o |~ wWw | IN]|PF

https://blog.forgeforward.in/startufailure-is-like-true-lie-7812cdfe9b85

Course Outcomes: Bl oomdés T:
Upon completion of this course, the students will be able to: Level

CO1 | Define & treat various hypotheses to mitigate the inherent rishsoitiuct innovations L1: Remembering

Design the solution concept based on the proposed value by exploring various alter

CO2 > : S
solutions to achieve valugrice fit.

L6: Creating

CO3 | Develop skills in empathizing, critical thinking, analyzistprytelling & pitching. L3: Applying

Apply system thinking to reverse engineer a product/prototype and understand its ir

CO4 )
correlations.

L3: Applying

COURSE ARTICULATION MATRIX

co | Po1|Po2| PO3| PO4 | POS | POG | POT | POS | POY | POL0 | PO11| PO12| P50 | PS5O Pgo
cor | 2 | 3| 23|21 ]1]1|1]1 1 1| 2| 2 | 3
co2 | 223|221 ]1]1|1]1 1 1| 3| 3| 2
cos | 1| 2|21 13| 1]1]| 3] 3 11| 1| 1] o1
coa | 2 | 3| 3| 3| 3|2]2]|1|2]:2 1| 1| 3| 3| 3
AVG | 175| 25 | 25 | 225| 2 |175|125| 1 |175| 175 | 1 | 1 | 225 | 225 | 2.25

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22PSOEQ2 STARTUP FUNDAMENTALS Semester VI
PREREQUISITES Category | OE Credit 3
L T P TH
Hours/Week
3 0 0 3
Course Learning Objectives
1 Learn the science of to transforming an innovative idea into-¢nighvth enterprises.
2 To understand the basic concepts of IPR, and develop a patent draft for a potential IP
Unit | ENTREPRENEURIAL MINDSET & METHOD 9 0 0 9

Introduction to Innovatiorled, techpowered entrepreneurship Understand from research the attributes of an e

entrepreneur Effectuation principles Dealing with the unknownsCase studies of startup failures.

Unit 1l

IDEA TO ENTERPRISE

9

0

0 9

Design andPlanning of Product ConcepBusiness Model Business PlanningBuilding Proof of Product an

Target Market

and Revenue Planning

d Value Testin(

Unit 111

MINIMUM VIABLE BUSINESS

9

0

0 9

Framework for
proof of viable

Minimum Viable Busines®isruptivelnnovation- Theory of Disruption Competitive advantageBuilding
business modeDemystifying Scalability Funding Opportunities

Unit IV

INTELLECTUAL PROPERTY

9

0

0 9

Introduction and the need for Intellectual Property RighBR Genesis and DevelopmenCopyright- Trademark- Trade
Secret- Geographical IndicatorsIindustrial Designs Types of Paterit Sample Patent ApplicationlPR in INDIA; Global

trends- Patent fees

Unit vV

PRIOR ART SEARCH AND PATENT DRAFTING

9

0

0 9

Prior Art Search IP Licensingi IP Commercialization IP Infringement Case Study on Apple vsSamsung, Case study of]

basmati rice.

The invention as a concepKeywords formation Structure of patent Key attributes in patent draftingprafting provisional

specifications Drafting complete specificationDraft claims- Case studies onpatent drafting

Total

= 45 Periods

Text Books:

Steven Bl ank
Company, K&S Ranch

and Bob Dor f,

( 2 0 1-By)Step Quidefor Building & @Grgat O w|

series.

Dr Saras Sarasvath{2008), Effectuation: Elements of Entrepreneurial Expertise, New Horizons in Entrepreneu

3 |Elizabeth Verkey, (2005), Law of Patents, Eastern Book Company

1st edition

Prabuddha Ganguli, (2017), Intellectual Property Rights: Unleashirigninledge Economy, McGraw Hill Educatic
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Reference Books:

WIPO Intellectual Property Handbook

1 https://www.wipo.int/edocs/pubdocs/en/intproperty/489/wipo_pub_489.pdf

2 |https://assets.entrepreneur.com/static/20220301118B2Reting. pdf

3 |https://www.deluxe.com/blog/starttfandamentalgyuide/

4  |https://www.forbes.com/sites/allbusiness/2018/07/15t@pguideentrepreneurstartinga-business/?sh=69a6031e18

Course Outcomes:
Upon completion of this course, the students will be able to:

Bl oomb
Taxonomy Level

Co1

Develop an entrepreneurial mindset to identify, assess, shape & act on
opportunities.

L3: Applying

CO2

Demonstrate the potential of an innovative idea to create economic value, as a startup

L2: Understanding

COo3

Understand the scientific processixplore a viable business model

L2: Understanding

CoO4

Demonstrate knowledge on the fundamental concepts of Intellectual Property

L2: Understanding

COURSE ARTICULATION MATRIX

o | PO1 | PO2 | PO3 | PO4 | POS | POG | PO7 | POB | PO | PO | POL | POL | PSO 1 PSO | PSO
cor| 1 | 2| 211|212 |2|2/|3/|3/|1/|1]|:2
coz2| 2 | 2 | 3| 1| 1| 1| 1] 22| 1]3]2/|2]2/]:?
cos| 1| 2| 22|11 | 1] 1|1 1] 3] 2|1]1]1
coal 1 [ 1| 1|11l 1131|111 1| 1|1
AVG | 125 | 1.75| 2 |125| 1 |125| 1 | 2 | 15| 125| 25 | 2 | 125| 125 | 15

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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PROTOTYPE DEVELOPMENT

22PSOEO03 Semester VI

PREREQUISITES Category | OE Credit 3

L | T | P | TH

Hours/Week
3 0 0 3

Course Learning Objectives

Learn to design a UI/UX design and develop an andippication.

Provide working CAD model for prototype development.

1
2
3 Knowledge in hardware, 3D Printers and Laser cutters.
4

Acquire basic knowledge in designing electrical circuits and fabrication of electronic devices.

Unit | Ul/UX 9 0 0 9

Fundamental concepts in Ul & UXTools - Fundamentals of design principle$sychology and Human Factors for U
Interface DesignLayout and composition for Web, Mobile and Devieggpography Information architectureColour theory
- Design procss flow, wireframes, best practices in the indudtiyer engagement ethie®esign alternatives

Unit Il APP DEVELOPMENT 9 0 0 9

SDLC - Introduction to App DevelopmentTypes of Apps web Development understanding StackFrontend- backend
Working with DatabasesIntroduction to AP} Introduction to Cloud serviceCloud environment SetufReading and writing
data to cloud Embedding ML models to AppsDeploying application.

Unit 111 INDUSTRIAL DESIGN 9 0 0 9

Introduction tolndustrial Design Points, lines, and planesketching and concept generatioBketch to CAD- Introduction
to CAD tools- Types of 3D modeling Basic 3D Modeling Tools Part creation Assembly- Product design and rendering
basics- Dimensioning &Tolerancing

Unit IV MECHANICAL RAPID PROTOTYPING 9 0 0 9

Need for prototyping Domains in prototyping Difference between actual manufacturing and prototypiRgpid prototyping
methods Tools used in different domaindMechanical Prototyping: 3DPrinting and classificationLaser Cutting and
engraving RD Works- Additive manufacturing

Unit VvV ELECTRICAL RAPID PROTOTYPING 9 0 0 9

Electronic Prototyping: Basics of electronic circuit designumped circuits Electronic Prototyping Working with
simulation tool simple PCB design with EDA

Total = 45 Periods

Text Books:

Peter Fiell, Charlotte Fiell, Industrial DesignZA TASCHEN America LIc(2003)

Samar Malik Autodesk Fusion 360The Master Guide.

Steve Krug, Don't Make Me ThinRevisited: A Common Sense Approach to Web Usability, Pearson,3rd edition

3 |2014)

E - References:

https://lwww.adobe.com/products/xd/learnfgtrted.html

https://developer.android.com/guide

https://help.autodesk.com/view/fusion360/ENU/courses/

AW I[N |-

https://help.prusa3d.com/en/category/prusaslicer_204
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Bl oomb
Taxonomy Level

Course Outcomes:
Upon completion of this course, the students will be able to:

CO1 | Create quick Ul/UX prototypes for customer needs L6: Creating
CO2 | Develop web application to test product traction / product feature L3: Applying
CO3 | Develop 3D models for prototyping various product ideas L3: Applying
CO4 | Built prototypes usingools and Techniques in a quick iterative methodology L3: Applying

COURSE ARTICULATION MATRIX

CO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 |PO10|PO11|PO12|PSO1 PSO2 PSO3
col| 2 2 3 2 3 1 1 2 1 1
coz| 3 3 3 2 3 1 1 3 2 2
CO3| 3 2 3 2 3 1 1 3 2 2
CO4| 3 2 3 2 3 1 1 3 2 2
AVG | 2.75] 2.25| 3 2 3 1 1 275| 1.75| 1.75

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22PSEEO1 ROBOTICS Semester VI

PREREQUISITES Category | EE Credit 3

L | T | P | TH

Hours/Week
0 0 6 3

Course Learning Objectives

Learn the fundamentals of ROS

Understand the requirements and choose the right sensors and actuators for the application development

Create Bot in the virtual environment and simulate it to knowtthetionalities of the system developed

Learn the basics of Robotics Vision System

G| ]| W|IN|PF

Integrate ROS and Computer Vision to build systems for various use cases

Unit | INTRODUCTION TO ROBOT KINEMATICS 9 0 0 9

Introduction to Robotics Transformations Forward Kinematics Kinematics equations Link transformations Inverse
Kinematics- Kinematic analysis Numerical Inverse Kinematic Solutiong\nalytical Inverse Kinematic Solutions

Unit 1l SELECTION OF SENSORS AND ACTUATORS 9 0 0 9

Introduction- Sensors & ActuatorsTypes- Selection criteria Design considerations: Motor sizingelection of motors base
on torque and speed characteristitkardware Interface & Assembly

Unit 111 INTRODUCTION TO ROBOT OPERATING SYSTEM 9 0 0 9

Introduction to ROS framework and prerequisiténderstanding communications in ROROS EcosystemIntroduction to
ROS programming ROS nodes, topics, messagé¥0S services ROS Tools and Utilities URDF , Rviz- Simulation-
Gazebo ROSMotion

Unit IV INTRODUCTION TO ROBOTICS VISION SYSTEM 9 0 0 9

Image basicsImage ProcessingHistograms Gray scale, Color, EqualizatierSmoothing andblurring/filtering Averaging,
Gaussian, Median, Bilaterallhresholding Simple,Adaptive, OtsuGradients and Edge detectiohaplacian, Sobel, Cann
- Contours- Camera calibration

Unit V INTEGRATION OF ROS AND COMPUTER VISION 9 0 0 9

Introduction- Installation- CV Bridge- Image publisher nodelmage subscriber nodéNodes buildingand launchinrd@uilding
real world applications

Total = 45 Periods

Text Books:

1 |Introduction to Robotics: Mechanics and Control by John J CPaigrson Publishers.

2 |Robot Operating System (ROS) for Absolute Beginners by Lentin Joseph, A press; Publishers (2018).

3 |Learning OpenCV by Gary Bradski, Adrian Kaehler, O'Re¥llgdia, Inc.
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Reference Books:

https://lwww.intechopen.com/chapters/379

https://www.plantengineering.com/articles/eiglelectioncriteria-for-actuationcomponents/

https://www.controleng.com/articles/tigsrsensosselection/

https://lwww.toptal.com/robotics/introductiein-robotoperatingsystem

https://www.thomasnet.com/articles/automateactronics/machingision-systems/

Ol || W |IN|PF

https://automaticaddison.com/workiwgth-rosandopencvin-ros-noetic/

Course Outcomes:
Upon completion of this course, the students will be able to:

Bl oomod
Taxonomy Level

CO1 | Understand kinematics considerations of robot L2: Understanding
CO2 | Selection of sensors and actuators according to application L3: Applying
CO3 | Utilize the ROS environment to simulate and communicate between robot L3: Applying
CO4 | Developalgorithms to extract features and data from image L3: Applying
CO5 | Utilize the open CV for robotic applications L3: Applying

COURSE ARTICULATION MATRIX

CO | PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | PO8 | PO9 |PO10|PO11|PO12|PSO1 PSO2 PSO3
COo1l| 3 2 3 1 2 3 3 2
coz| 3 3 2 1 2 3 3 3
COo3| 3 2 3 2 3 3 3 3
CoO4| 3 3 3 2 3 3 3 2
AVG | 3 25| 275 15 | 25 3 3 2.5

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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29CE701 ADVANCED STRUCTURAL ANALYSIS Semester VI
PREREQUISITES Category PC Credit 3
i i i i L T P | TH
BaS|c.StructuraI Analysis, Mechanics of Solids, Strength of Hours/Week
Materials 3 0 0 3

Course Learning Objectives

1 | Toimpart knowledge on students about advanced methods of analgsisotdires such as slope deflection methg

To impart knowledge on students about the analysis of structures using s moment distribution methods

To understand about the matrix flexibility method and its applications for cordpated analysis of structure.

e.

2
3
4 | To understand about the matrix stiffness method and its applications for cotnaseeranalysis of structur
5

To know about the basics of Finite Element Method and its application

Unit | SLOPE DEFLECTION METHOD 9 0 0

9

and without side sway

Slope deflection equatiomsnalysis of continuous bearfnalysis of single storey single bay rectangular portal frames

Unit 1l MOMENT DISTRIBUTION METHOD 9 0 0

9

antisymmetry structures.

Analysis of continuous bearniisCarry over factoi Distribution factori Analysis of single storey single baySymmetry and

Unit 111 MATRIX FLEXIBILITY METHOD 9 0 0

9

Analysis of continuous beams, Indeterminate framegraisdes with maximum two degrees of static indeterminacy.

Unit IV MATRIX STIFFNESS METHOD 9 0 0 9
Analysis of continuous beams, Indeterminate frames and trusses with maximum two degrees of kinematic indeterm
Unit V FINITE ELEMENT METHOD 9 0 0 9

straini Triangular elements.

Introductioni Discretisatiorof a structuré Displacement functioris Truss elemerit Beam elemerit Plane stress and plat

Total= 45 Periods

Text Books:

1 | PunmiaB C., Theory of Structures Vol. Il, Laxmi Publications (P) Ltd., New Delhi. 2004.

2 | Devados Menon, Structural Analysis, Narosa Publishing House, NewDelhi, 2009.

3 | Rajasekaran S., Sankara Subramanian G., Computational Structural Mechanics, PHI, India, 2010.

4 |[Vaidyanathan, R. And PeirWonial ,I IP3,, LiaSxtmiucRuubrlailc

aAtni

Reference Books:

1 | NegilL.S and Jangid R.S.,Structural Analysis, Tata Mc@t#iWPublishing Company

2 | ManickaselvanV.K., Elements of Matrix and Stability Analysis of structures , Khanna Publishers, 1999, New

Limited,NewDelhi, 2006.

Pandit G.S and Gupta S.P.,Structural Analysisnatrix approach, TataMcGraWwill Publishing Company

4 | Devados Menon, Advanced Structural Analysis, Narosa Publishing House, NewDelhi, 2009.
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Course Outcomes: Bl oom
] ] ) Taxonomy
Upon completion of this course, the students will be able to:
Mapped
CO1 | Have the knowledge on classical method (SDMarmdlysis of indeterminate structures Analyse
CO2 | Have the knowledge on classical method (MDM) of analysis of indeterminate structures. Analyse
CO3 | Analyse indeterminate structures using force methods Analyse
CO4 | Analyseindeterminate structures using displacement methods Analyse
CO5 | Analyse the indeterminate structures and frames by using modern method of analysis Analyse
COURSE ARTICULATION MATRIX
COs
/ POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
POs
co1 3 1 1 1 - 1 2 - - - - 2 3 - -
CcOo2 3 1 1 1 - 1 2 - - - - 2 3 - -
Cos3 2 3 1 1 - 1 2 - - - - 2 3 - -
CO4 2 3 1 1 - 1 2 - - - - 2 3 - -
CO5 2 3 1 1 - 1 2 - - - - 2 3 - -
Avg | 24 | 2.2 1 1 - 1 2 - - - - 2 3 - -

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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HUMAN VALUES, PROFESSIONAL PRACTICE, ETHICS
AND BUILDING BY -LAWS

PREREQUISITES Category HS Credit 3
L T P | TH
3 0 0 3

2CE702 Semester VII

NIL Hours/Week

CourseLearning Objectives

1 | To make the students understand the types of roles they are expected to play in the society as practitioners g
engineering profession.

2 | To enhance the professional skills of students and to improveghective roles of stakeholders.

3 | To know the principles of contract and its management.

4 | To identify the Arbitration and Conciliation system.

5 | To understand the ideas of the buildinglaws, legal and practical aspects of their profession related to intellec
property.

Unit | HUMAN VALUES 9 0 0 9

Morals, values and Ethidsintegrity T Work ethici Service learning Civic virtuei Respect for otherfisLiving peacefully
1 Caringi Sharingi Honestyi Couragel Valuing timei Cooperationi Commitmenti Empathyi Selfconfidencei
Characteii Spirituality i Introduction to Yoga and meditation for professional excellence and stress management.
PROFESSIONAL PRACTICE TRESPECTIVE ROLES OF

unitl VARIOUS STAKEHOLDERS o 0 0 o

Government (constituting regulatory bodies and standardization organizations, prescribing norms to ensure safe
citizens); Standardization Bodies, Indian Roads Congress, Clients/ owners, Developers, Consultants, Manuf
Vendors/ Service ageies. Professional Ethi¢sDefinition of Ethics, Professional Ethics, Business Ethics, Corporate Eth
Engineering Ethics, Personal Ethics; Code of Ethics; Professionalism, Conflict of Interest, Gift Vs Bribery, Environ
breaches, Negligence, Daéacies in statef-the-art; Vigil Mechanism, Whistle blowing, Protected disclosures.

Unit 111 GENERAL PRINCIPLES OF CONTRACTS MANAGEMENT 9 0 0 9

Indian Contract Act, 1972 and amendments covering General principles of contracting; Geortraation & Law; Privacy
of contract; Various types of contract and their features; Tenders, Request For Proposals, Bids & Proposals; Bid EV
Contract Conditions & Specifications; Crit i c8alermihalicRe
Time extensions & Force Majeure; Delay Analysis; Liquidated damages & Penalties; Insurance & Taxation; Perfo
and Excusable Noperformance; Reverse auction; Case Studies; Bwah-Operate & variations; PubliPrivate
Partnershipsinternational Commercial Terms.

. ARBITRATION, CONCILIATION AND ADR
Unit IV ) ) ) 9 0 0 9
(Alternative Dispute Resolution) SYSTEM

Arbitrationi meaning, scope and typislistinction between laws of 1940 and 1996; UNCITRAL modelil&sbitration
and expert determination; Extent of judicial intervention; International commercial arbitration; Award including Fori
content, Groads for setting aside an award, Enforcement, Appeal and Revision; Enforcement of foreigri dveavds
York and Geneva Convention Awards; Distinction between conciliation, negotiation, mediation and arbit
confidentiality, resort to judicial pr@eedings, costs; Dispute Resolution Boards; Lok Adalats.

MANAGEMENT OF LABOUR & OTHER CONSTRUCTION
Unit vV RELATED LAWS & LAW RELATING TO INTELLECTUAL 9 0 0 9
PROPERTY
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Role of Labouiin Civil Engineering; Methods of engaging labeon rolls, labour sufzontract, piece rate work; Industria
Di sputes Act, 1947; Collective bargaining; Il ndustri
Act, 1923; Building & Other @nstruction Workers(regulation of employment and conditions of service) Act (1996)
Rules (1998); RERA Act 2017, NBC 2017, Meaning of intellectual property, main forms of IP, Copyright, Traden
Patents and Designs, Secrets; and their Law relatin@opyright, Trademarks, Patents and Designs, Secrets in i
including Historical evolution of Copy Rights Act, 1957,Patent protection for computer programs, Process of obtaining
T application, examination, opposition and sealing of patents, (Raieperation treaty and grounds for opposition, Righ
and obligations of patentee, Duration of paténtsv and policy considerations, Infringement and related remedies.

Total= 45 Periods

Text Books:

1 | Dutt (1994), Indian Contract AcEastern Law House

Kwatra G.K. (2005), The Arbitration & Conciliation of Law in India with case law on UNCITRAL Model Law
Arbitration, Indian Council of Arbitration

2

3 | Dutt (1994), Indian Contract Act, Eastern Law House

Reference Books:

1 | MeenaRao (2006), Fundamental concepts in Law of Contr&tEdtion. Professional Offset
2 | Avtarsingh (2002), Law of Contract, Eastern Book Co.

Course Outcomes: BI oon
U leti f thi the students will be able to: Taxonomy
pon completion of this course, the students will be able to: Mapped
CO1 | Familiarise the students to what constitutes human values and professional practice Remember
cO2 Importe_mce of varlous_ stakeholders and their respective roles; understanding the fundament Understand
governing the profession.

co3 G|V|ng_a good |n§|ght into contrac_ts and contracts management in civil engineering, ( Understand
resolution mechanisms; laws governing engagement of labour

co4 Making the students understand the types of roles they are expected to play in the so Aol
practitioners of the civil engineering profession and Arbitration and Conciliation system. PRl

CO5 | Explaining different building byaws Understand

COURSE ARTICULATION MATRIX

([:3((:))55/ PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
Cco1 - - 1 - 1 3 2 2 1 1 - 2 1 - 2
Cco2 - - 1 - - 3 2 2 1 - 1 2 1 - 2
COo3 - - 2 - 1 3 2 2 1 1 - 2 1 - 2
CO4 - - 1 - - 3 2 2 1 - 1 2 1 - 2
CO5 - - 2 - 1 3 2 2 1 1 - 2 1 - 2
Avg - - 1 - 1 3 2 2 1 1 1 2 1 - 2
3/2/171 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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29CE703 ESTIMATION, COSTING AND VALUATION Semester VII

PREREQUISITES Category PC Credit 3
L T P | TH
3 0 0 3

Construction Materials, Concrete Technology Hours/Week

CourseLearning Objectives

1 | To study the knowledge in estimation and will be able to prepare estimates

To understand procedure of rate analysis for all building

To study tender practices, specification and prepare report.

2
3
4 | To study contragbrocedures
5

To understand valuation of building

Unit | QUANTITY ESTIMATION 9 0 0 9

Principle of estimatiohunits item work different kinds of estimatedifferent methods of estimatierestimation of
materials in single room buildingwo room building multi storey buildings with different sections of walls ,foundatio
floors and rofs, R.B and R.C.C works, Plastering, white washing, Distempering and painting, doors and windows, lun
items Estimates of joineries for panelled and glazed doors, window, ventilators, handrails etc.

Unit 1l RATE ANALYSIS AND COSTING 9 0 0 9

Purposeimportance and requirements of rate analysists of measurement preparation of rate analy®igcedure of rate
analysis for itemsEarth work, concrete works, R.C.C works, reinforce brick work ,plastering ,painting ,finishing (w
washing ,@stempering)

Unit 111 SPECIFICATIONS, REPORTS AND TENDERS 9 0 0 9

Specifications Detailed and general specificationsConstructions Sourcesi Types of specifications Principles for
report preparatioin report on estimate of residenttalildingi Culverti Roadsi TTT Act 20001 Tender notice$ typesi
tender procedureis Drafting model tenders ,-EenderingDigital signature certificate€Encryptingi Decryptingi Reverse
auctions.

Unit IV CONTRACTS 9 0 0 9

Contracti Types of contract§ Formation of contract Contract conditiong Contract for labour, material, design
constructioni Drafting of contract documents based on IBRD / MORTH Standard bidding docuiméuastruction
contracts Contract problemg Arbitration and legal requirements.

Unit VvV VALUATION 9 0 0 9

Definitionsi Various types of valuatioris Valuation method$ Necessityi Capitalisedvaluei Depreciatiori Escalation
T Valuation of land Buildingsi Calculation of Standard rentMortgagei Lease.

Total= 45 Periods

Text Books:

1 | Dutta BN, Estimating & costing in Civil Engineering, UBS Publishers & Distributors Pvt. LttiEA&ion 2020

2 | Kohli, D.D and Kohli R.C Text book of Estimating and Costing (Civil), S.Chand& Company t&dBion 2013

3 | Rangwala SC Estimating & Costing, Charotar Publishing House, Pvflidriiary 2017

GCE, SALEM (AUTONOMOUS) R -2022 SYLLABUS 139



Reference Books:

M. Chakraborty, Estimation, Costing, Specification & Valuation in Civil Engineering, Charotar Publishing H
Pvt Ltd 2t January 2006

2 Hand Book of Consolidated DaiteB/2000, Vol.1, TNPWD

3 | Standard Data Book for Analysis and Rates IRC, ®alhi 2003

4 | Standard Data Book for Analysis and Rates, IRC, New Delhi, 2015

Course Outcomes: Bl oom
leti f thi the students will be able to: Taxonomy
Upon completion of this course, the students will be able to: Mapped
CO1 | Understand the approximate cost of the projects thrpuglminary and detailed estimates Understand
CO2 | Analyze the rates of individual items for the preparation of the estimates Analyse
CO3 | Explain schedule of quantities required to be attached with the tender documents Understand
CO4 | Gain knowledge on types of contract. Remember
CO5 | Understandhe valuation of assets Evaluate

COURSE ARTICULATION MATRIX

COs
/ PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | POl11 | PO12 | PSO1 | PSO2 | PSO3

POs
Cco1 2 2 2 1 1 - - - - - - - - 2 -
Cco2 2 2 2 - - - - - - - - - - 2 -
Cos3 2 2 1 2 1 - - - - - - - - 2 -
Co4 | 2 2 1 1 1 - - - - - ; ; ; 2 .
CO5 2 2 3 2 1 2 1 - - - - - 1 2 -

Avg | 2 2 18 | 15 1 2 1 - - - - - 1 2 -

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CE704 CONCRETE TECHNOLOGY LABORATORY Semester Vi

PREREQUISITES Category PC Credit 15
: i L T P | TH

Construction materials and technology and Concrete Hours/Week

Technology 0 0 3 3

CourseLearning Objectives

1 | This course will help students to know about the properties of different building materials.

2 | To implement the idea of material properties in order to make a mix design for the design of various b
members.

3 | Toprepare the students to effectively link theory with practice and application and to demonstrate backgroun
theoretical aspects in concrete technology.

4 | To prepare the students to have hand£xperiments and to have exposure to use equipment and machines.

5 To motivate the students to take up higher studies and innovative research projects.

LIST OF EXPERIMENTS

Determination of Normal consistency and setting time tests on cement Compass traversing
Determination of Fineness test on cement

Determination of Soundness test on cement

Determination of Aggregate Crushing and Impact Value

Determination of Aggregate Abrasion Test

Determination of Specific gravity of Cement

Concrete mix Design using IS method

Determination of Compressive strength of cement

© O NN

Determination of Slump test on fresh concrete

10. Determination of Compaction factor test on fresh concrete

11. Determination of quality of Hardened concrete using Ultrasonic concrete tester (NDT)

12. Determination of compressive strength of concrete cubes by Rebound Hammer tester (NDT)

Total= 45 Periods

Reference Books:

Building and Construction Materials: Testing and Quality Contfasting and Quality Control, M. L. Gambbhir
Dhanpat Rai & sons NeivDelhi,2014

2 | Laboratory manual on concrete technology; Hemant Sood, CBS Publishers, First edition,2016

3 | Concrete Technology (Theory & Practice),M.S.Shetty, S. Chand Publications,Eighth edition,2018

Bl oom

Course Outcomes:
U leti f thi the students will be able to: Taxonomy

pon completion of this course, the students will be able to: Mapped
CO1 | Know the techniques to characterize varioasstruction materials through relevant tests. Evaluate
CO2 | Test all the concrete materials as per IS code Evaluate
CO3 | Design the concrete mix using IS code Create
CO4 | Determine the properties of fresh and hardened concrete Evaluate
CO5 | Conducttests on concrete using NDT methods Evaluate
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COURSE ARTICULATION MATRIX

CI;(())Z/ PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
co1l - - - 2 2 - - - 2 - - - 2 - 2
Cco2 - - - 2 - - 1 - - - - - 2 - 2
COo3 - - - 2 - - 1 - - - - - 2 - 2
CO4 - - - - 2 - 2 - - - - - 1 - 1
CO5 - - - - 2 - 2 - - - - - 1 - 1
Avg - - - 2 2 - 15 - 2 - - - 1.6 - 1.6
3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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COMPUTER AIDED DESIGN ANDDRAWING

22CE705 Semester Vi
(Concrete and Steel)
PREREQUISITES Category PC Credit 15
: A i i L T P | TH
Computer aided building drawing, Design of R.C elements ang Hours/Week
steel structural elements 0 0 3 3

Course Learning Objectives

1 | This course will helpstudents to perform structural design for retaining walls implanting manually and throug
drafting process.

2 | This course will help students to perform structural design for slabs implanting manually and through the o
process.

3 | This course will help students to perform structural design for water tanks implanting manually and through the
process.

4 | This course will help students to perform structural design for built up columns implanting manually and throu
drafting process.

5 | This course will help students to perform structural design for girders implanting manually and through the d
process.

LIST OF EXPERIMENTS

1.Design and drawing of RCC cantilever retaining wall with reinforcement details

2.Design andirawing of Counterfort retaining wall with reinforcement details

3.Design and drawing of RCC continuous slab with reinforcement details

4.Design and drawing of RCC Circular water tank with reinforcement details

5.Design and drawing of RCC rectangular underground water tank with reinforcement details
6.Design and drawing of builtp column with base plate with detailed drawings on connections
7.Design and drawing of Plate girder with detailed drawings on connections

8. Design and drawing of Gantry girder with detailed drawings on connections

Total= 45 Periods

Reference Books:

Duggal S.K., Limit State Design of Steel Structures, Tata Mc&ialWwPublishing Company , New Delhi[“Edition,

1 2017.
2 | Subramanian N., Design of Stexttuctures, First edition, OXFORD university press, 2013.
3 Punmia B.C., Ashok Kumar Jain & Arun Kumar Jain ., Limit State Design of Reinforced Concrete, L
Publications Pvt. Ltd., New Delhi, 2016.
Course Outcomes: Bl oom
leti f thi he students will be able to: Taxonomy
Upon completion of thisourse, the students will be able to: Mapped
CO1 | Acquire hands on experience on designing the concrete structures Apply
CO2 | Acquire hands on experience on designing the steel structures Apply
CO3 | Preparation of structurdrawings of concrete structures with all details Apply
CO4 | Preparation of structural drawings of steel structures with all details Apply
CO5 | Analysethe RCC and Steel structures with safe limits and checking the design. Apply

GCE, SALEM (AUTONOMOUS) R -2022 SYLLABUS 143



COURSE ARTICULATION MATRIX

COs
/ POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2| PSO3
POs
COo1 - - - 2 2 - - - 2 - - - 2 - 2
CO2 - - - 2 - - 1 - - - - - 2 - 2
Co3 - - - 2 - - 1 - - - - - 2 - 2
CO4 - - - - 2 - 2 - - - - - 1 - 1
CO5 - - - - 2 - 2 - - - - - 1 - 1
Avg - - - 2 2 - 1.5 - 2 - - - 1.6 - 1.6
3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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PROFESSIONAL ELECTIVE COURSES

22CEPEO1 BUILDING INFORMATION MODELLING Semester
PREREQUISITES Category PE Credit 3
NIL
Hours/Week L T P|TH
3 0 0 3

Course Learning Objectives

To impart the knowledge about the tools in Building Information Modelling .

To understand the concepts in HVAC system

To gain knowledge in scheduling the construction projects

To provide knowledge in estimation of cost of the projects

a|l b W[N] PF

To understand the various clash in the models
unit | INTRODUCTION 9 0 0 9

Introduction to Building Information Modelling (BIM}BIM Benefits Construction and fabrication Benefits Desi
BenefitsDiscussions of the Roles and Impacts of BIM in the Desifpols (Autodesk /Tekla/ Bentleyhardware systen
requirements

] BUILDING INFORMATION MODELLING
Unit Il 9 0 0 9
WORKFLOW

Quantification- Perform Virtual Take off Perform 2Dtakeoff- Manage Takeoff DataUpdate and Analyze dat&Export
Takeoff Data Autodesk RenderingAutodesk Rendering OverviewAdding Materials to a ModelCreating and Editing
Materials- Material Mapping Lighting - Sun and Sky LightsExposure Cotmol - Ground PlanesPhotorealistic Renderin
- Data visualization

- BUILDING INFORMATION MODELLING i 9 0 0 9
Unit ARCHITECTURE, STRUCTURE

Creation of Architectural and Structural models 3Btructure and MEPCreating SetsBuilding Elements Structurag
SystemsPlanning and Designintrusion detection Lighting Control- Indoor Air quality services Elevators/ escalator|
- parking lot monitoring systemcard and keypad accesfire safety- Model checking Information retrieval

Unit IV CONSTRUCTION MANAGEMENT 9 0 0 9

Project Managementonstruction Engineering and Managemétacility Management BIM based Quantity and Co
Estimation- BIM 4D Simulation: Project scheduling and constructimsed monitoring Construction Cost Estimatin
and Scheduling BIM 3607 Cloud based BIM Management

Unit \/ BUILDING INFORMATION MODELLING DESIGN 9 0 0 9
COORDINATION AND CLASH ANALYSIS

BIM and Clash DetectionBIM and Elements of Cost Estimation 5BClashDetection- Over View of Clash Detectivg
Tool - Clash detective WindowWorking With Clash testsUse Clash TestsSet Clash RulesSelect Object for Clashin
- View Clash results Produce clash Reportdntroduction to Project life cycle informatig®D) - Collaboration- data
handling- Point cloud- Risk assessmeniDecision making

Total= 45 Periods

Text Books:

Hardin, B., & McCool, D. (2015). BIM and construction management: proven tools, methods, and workflow
Wiley & Sons.

2 | Eynon, J. (2016). Construction Manager's BIM Handbook. John Wiley & Sons

1
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Reference Books:

1 | Eastman, C., Teicholz, B5,a ¢c k s , R. , & Liston, C. iBlI'M handbook
2 |Teichol z, P. (Ed.). ABIM for facility manager so,
3|Pittard, S., & Sell, P. (Eds.). ABI M and Quantit

4 | Duel,bR,Hat hor n, T, and Hathor n, T. R. fAut odesk

Revi

Civil Engineers, 2015

Raymond | ssa, Svetlana Ol bina ABuilding

I nf or mat

6 | IS 875(Part3R2015: Wind Loads on Buildings and Structures

Bl oon

Course Outcomes:
. . . Taxonomy

Upon completion of this course, the students will be able to:

Mapped
CO1 | Model the architectural features Create
CO2 | Analysethe efficiency of HVAC system Analysis
CO3 | Plan the schedule for the construction projects Analysis
CO4 | Estimate the cost of project Apply
CO5 | Interpret the clash analysis report Analysis

COURSE ARTICULATION MATRIX

COs/

POs PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2 | PSO3
Cco1 1 2 2 2 3 - - - - 2 - - - 3 -
CO2 1 3 2 2 3 - - - - 2 - - - 3 -
COos3 1 2 2 2 3 - - - - 2 3 - - 3 -
CO4 1 2 2 1 3 - - - - 2 2 - - 3 -
CO5 1 3 2 3 3 - - - - 3 2 - - 3 -

Avg 1 2.4 2 2 3 - - - - 2.2 2.3 - - 3 -

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CEPEO2 ADVANCED STEEL STRUCTURES Semester
PREREQUISITES Category PE Credit 3
Knowledge of mathematics, Strength of Materials, Structural L T P TH
) ] Hours/Week
analysis and design o§teel structural elements. 3 0 0 3

Course Learning Objectives

1 | To study the codarovisions in IS 802007 for plate girder, Gantry Girder and beaotumns.
2 | To obtain the knowledge of analysis and design of shear and moment resisting connections.
3 | To acquire the design principles of water tanks
4 | To analyse and design the building frames for vertical and lateral loads.
5 | To analyse and design the Compression and Tension members
Unit | CONNECTIONS 910109

Design of bolts and weld connections (Stiffened and Seated connettinashied connectiorisBeam to BeanConnections

Beam to Column Connections

Unit 11 BUILT -UP GIRDER 9100} 9
Design of Plate girders bolted and weldé&xksign of stiffeners and splic&antry girder
Unit 111 BEAM -COLUMNS 9 0 0 9

IntroductionBehaviourof BeamcolumnsElastic Torsional bucklingnominal strengtfinstability in the plane of bending
beamcolumn under biaxial loadingnteraction equations for local capcity chemyde design procedupgoblems.

Unit IV

ROOF TRUSS

9

0 0 9

RoofTrusseg different configuration of trusRoof and Side coveringsDesign of purlin and elements of truss; end bear

Pre Engineered Structures

Unit Vv

COLD-FORMED STEEL MEMBERS

9

0 0 9

Types of cross sectiofislocal buckling and laterdducklingi concepts of elastic widthdesign of compression and tensi

members, beams, deflection of beams and design of beam webs.

Total= 45 Periods

Text Books:

1 2017.

Duggal S.K., Limit State Design of Steel Structures, Tata McGHawPublishing Company, New Delhi,“Edition,

2 | Subramanian N., Design of Steel Structures, First edition, OXFORD university press, 2013.

3 | Gambir. ML., Fundamentals of structural steel design, McGraw Hill education India Pvt.Ltd., 2017
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Reference Books:

1 | Chandra R., Limit State Design of Steel StructureiVb& I, ScientificPublisher, New Delhi,2009.
2 | Ramachandra S., & Virendra Gehlot D.,LirSitate Design of Steel StructuiigStandard Publication, New Delhi,200
3 | Teaching Resources for Structural Steel Desiyol.1& I, INSDAG, Kolkatta
4 | 1S 800:2007 Code of practice for general construction steel
5 | SP 6 IS Structural steel Desiglustrated Hand book

IS 875:1987 Code of practice for Design loads (other than earthquake) forbuildings and structuird$ et loads
6 (Parti 1) Live loads (Part 11l) Wind loads(2015)

IS: 8011975, Code of practice for use of cdtmed light gauge steel structural members in general buil
! construction
g | IS: 8111987, Cold Formed Light Gauge Structural Steel Sections.

Bl oon

Course Outcomes:
. . _ Taxonomy

Upon completion of this course, the students will be able to:

Mapped
CO1 | Classify the different types of connections based on rotation capacity Apply
CO2 | Explain the loads on plate and gantry girder and design of plate and gantry girder. Apply
CO3 | Design the components of roof truss Apply
CO4 | Design and detailing dfonnections, Plate Girder and Gantry Girder. Create
CO5 | Design and detailing of Beaf@olumns and Light Gauge steel beams and columns Create

COURSE ARTICULATION MATRIX

COs/

POs PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2| PSO3
co1 1 - 2 - - 2 - 1 2 - - - - 2 1
COo2 1 - 2 - - 2 - 1 2 1 - - - 2 1
COo3 2 - 2 - - 2 - 1 2 1 1 - - 2 2
CO4 2 - 2 - - 2 - 1 2 1 2 - - 2 2
CO5 2 - 2 - - 2 - 1 2 1 - - - 2 1

Avg 1.6 - 2 - - 2 - 1 2 1 15 - - 2 1.4

3/2/171 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CEPEO3 DYNAMICS AND EARTHQUAKE RESISTANT DESIGN OF Semester
STRUCTURES
PREREQUISITE .
QUISITES Category PE Credit 3
Design of Reinforced Concrete Elements L T P | TH
Advanced Structural Analysis Hours/\Week 3 0 0 3

Course Learning Objectives

To study the theory of vibrations

To learn about the multiple degree of freedom system

To understand the knowledge about seismic effect on building

To acquire &nowledge about peak acceleration and liquefaction

al sl W|IDN|PF

To study about the design methodology

Unit | THEORY OF VIBRATIONS 9 1 0] 009

Difference between static forces and dynamic excitati@oncept of inertia and dampiiiglypes of Damping Degrees of
freedomi SDOF Idealisation Equations of motion of SDOF system for mass as well as base excitdree vibration of
SDOF systenii Response to harmonic excitatibimpulse and response to unit impuisBuhamel integral

Unit Il MULTIPLE DEGREE OF FREEDOM SYSTEM 9 | 01 0} 9

Two degree of freedom systeéimNormal modes of vibratioin Natural frequencieé Mode shapesintroduction to MDOF
systemd Decoupling of equations of motianConcept of mode superposition (No derivations).

Unit 111 ELEMENTS OF SEISMOLOGY 9 0 0 9

Causes of EarthquakeGeological fault§ Tectonic plate theory Elastic rebound Epicentréi Hypocentre Primary, shea
and Rayleigh waves Seismograni Magnitude and intensity of earthquake#lagnitude and Intensity scal@ésSpectral
Accelerationi Information on some disastrous earthquakes

Unit IV RESPONSE OF STRUCTURES TO EARTHQUAKE 9 0 0 9

Response and design spedtiaesign earthquakie Concept of peak acceleratiorSite specific response spectriinkffect
of soil properties andampingi Liquefaction of soil§ Importance of ductilityy Methods of introducing ductility into R(
structures.

Unit V DESIGN METHODOLOGY 9 0 0 9

IS 2293, IS 13920 and IS 4328Codalprovisionsi Design as per the codésase isolation techniquésVibration control
measure$ Important points in mitigating effects of earthquake on structures

Total= 45 Periods

Text Books:

Damodarasam$.R. and Kavitha S. Basics of Structural Dynamics and Aseismic Design,PHI learning private Lt
Delhi-1, 2009
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Reference Books:

2004.

D Paz, M., Structural DynamidsTheory & Computation, CSB Publishers & Distributors, Darga Ganj, New el

2 | Dr. Ashok K. JainDYNAMICS OF STRUCTURES, Pearson Education India; First Edition (20 March 2016), In

3 | Pankaj Agarwal and Manish Shrikhand@arthquake Resistant Design of StructuRds], (30 July 2011), India

Engineering]

4 | 1S 4326 (1993): Code giractice for earthquake resistant design and construction of buildings [CED 39: Eart

Bl oon

Course Outcomes:
. . . Taxonomy

Upon completion of this course, the students will be able to:

Mapped
CO1 | Apply the basics of Earthquakngineering Understand
CO2 | Demonstrate the dynamics of structural system under earthquake load Understand
CO3 | Analyze the influence of the structural / geometrical design in building characteristics Analyse
CO4 | Demonstrate the cyclic loadirigmiliar of RC steel and prestressed concrete elements Apply
CO5 | Apply codal provisions on different types of structures Apply

COURSE ARTICULATION MATRIX

COs/

POs POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2| PSO3
co1 2 3 3 2 2 2 2 - - - 2 1 2 1 -
CO2 2 3 3 2 2 2 2 - - - 2 1 2 1 -
COo3 2 3 3 2 2 2 2 - - - 2 1 2 1 -
CO4 2 3 3 2 2 2 2 - - - 2 1 2 1 -
CO5 2 3 3 2 2 2 2 - - - 2 1 2 1 -

Avg 2 3 3 2 2 2 2 - - - 2 1 2 1 -

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CEPEO4 AIR POLLUTION CONTROL ENGINEERING Semester

PREREQUISITES Category PE Credit 3

NIL L T P | TH
Hours/Week

3 0 0 3

Course Learning Objectives

1 | Toidentify the sourceslassification, effects of air pollutants, and measurement of air pollutants.

2 | To recognize the basic concepts of various meteorological factors which influence the dispersion of air pollu
to create wind rose diagrams.

3 | Understand and analyse the basic mechanisms involved, working principle sand design aspects of various ai
control equipment

4 | To carry out experiments on different monitoring tests for ambient air quality parameters and compare it with a|
standards

5 | To identify the sources, effects and control measures of noise pollution

Unit | SOURCES AND EFFECTS OF AIR POLLUTANTS 9 0 0 9

Classification of air pollutanfs Particulates and gaseous pollutén&ources of air pollutioit Source inventory Effects of
air pollution on human beings, materials, vegetation, aniinglisbal warmingozone layer depletion, Sampling and Analy|
T Basic Principles of SamplirigSource and ambient samplinginalysis of pollutant$ Principles.

Unit 11 DISPERSION OF POLLUTANTS 9 0 0 9

Elements of atmosphefeMeteorological factor$ Wind roses Lapse ratd Atmospheric stability and turbulentePlume
risei Dispersion of pollutants Dispersion models Applications

Unit 111 AIR POLLUTION CONTROL 9 0 0 9

Concepts of contrdl Principles and design of control measurdarticulates control by gravitational, centrifugal, filtratic
scrubbing, electrostatic precipitativrSelection criteria for equipmeitgaseous pollutant control by adsorption, absonpt
condensation, combustidnPollution control for specific major industries.

Unit IV AIR QUALITY MANAGEMENT 9 0 0 9

Air quality standard$ Air quality monitoringi Preventive measuré&sAir pollution control efforts Zoningi Town planning
regulation of new industriésLegislation and enforcementEnvironmental Impact Assessment and Air quality

Unit VvV NOISE POLLUTION 9 0 0 9

Sources of noise pollutionEffectsi Assessmerit Standard$ Control method$ Prevention

Total= 45 Periods

Text Books:

1 | Rao, C.S., Environmental Pollution Control Engineering, Wiley Eastern Ltd., New Delhi, 1996.

2 | Anjaneyulu, D., Air Pollution and Control Technologies, Allied Publishers, Mumbai, 2002

Reference Books:

1 | Rao M.N., and Rao H. V. N., Air Pollution Control, TateeGraw-Hill, New Delhi, 1996.

2 | Peavy S.W., Rowe D.R. and Tchobanoglous G. Environmental Engineering, McGraw Hill, New Delhi, 1985

3 | Garg, S.K., Environmental Engineering Vol. Il, Khanna Publishers, New Delhi
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Course Outcomes:

Bl oon

Upon completion of this course, the students will be able to: Taxonomy

Mapped
CO1 | Identify the sources and effects of air pollutants Remember
CO2 | Get the knowledge about dispersion of air pollutants Remember
CO3 | Know about air pollution control measures Apply
CO4 | Aware about air quality management Evaluate
CO5 | Understand the sources, effects and control methods of noise pollution Analyze

COURSE ARTICULATION MATRIX

COs/

POS POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2| PSO3
COo1 - - 1 - - 3 - 1 1 - 1 1 3 - 1
CO2 - - 1 - - 3 - - 2 - - - 1 - 2
COo3 - - 3 3 2 3 3 3 3 3 1 3 3 1 3
CO4 - 2 2 1 2 3 2 - 2 - 1 2 3 - 2
CO5 - - 3 3 3 3 3 3 3 3 1 2 3 - 3

Avg - 2 2 23| 23 3 27 | 02| 22 3 1 2 2.6 1 2.2

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CEPEO5 SOLID WASTE MANAGEMENT Semester
PREREQUISITES Category PE Credit 3

L T P | TH
3 0 0 3

NIL Hours/Week

Course Learning Objectives

1 This subject covers the various sources and characterisatiorunicipal solid wastes and the -eite/off-site
processing of the same and the disposal methods.
2 The student is expected to know about the various effects and disposal options for the municipal solid was
3 Provide efficient and economical refuse collection, recycling, and disposal services.
4 This subject covers the various techniques and equipments of municipal solid wastes -fiten off
5 This subject covers the various disposal methods
Unit | SOURCES AND TYPES OF MUNICIPAL SOLID WASTES 9 0 0 9

Sources and types of solid wasteQuantityi factors affecting generation of solid wastes; characteristiocgethods of
sampling and characterizati@ffects of improper disposal of solid wasiepublic health effects. Principle of solid was
managemeri social & economic aspeetBublic awarenesfole of NGOs Legislation.

Unit 11 ON-SITE STORAGE & PROCESSING 9 0 0 9

On-site storage methodsmaterials used for containerson-site segregation of solid wastégublic health &economic
aspects of storageoptions under Indian conditiofisCritical Evaluation of Options.

Unit 111 COLLECTION AND TRANSFER 9 0 0 9

Methods of Collectiofi types of vehicles Manpower requiremeritcollection routestransfer stations selection of location
operation & maintenance; options under Indian conditions.

Unit IV OFF-SITE PROCESSING 9 0 0 9

Processing techniques and Equipment; Resource recovery from solid ivasteposting, incineration, Pyrolysisoptions
underindian conditions.

Unit V DISPOSAL 9 0 0 9

Dumping of solid waste; sanitary landfillssite selection, design and operation of sanitary landfilleachate collection &
treatment

Total= 45 Periods

Text Books:

1 | George Tchobanoglowtc.al., Integrated Solid Waste Management, McGrhlly Publishers, 1993.

CPHEEDO, AManual on Municipal Solid waste managen
Organisation , Government of India, New Delhi, 2014.

Reference Books:

1 | B. Bilitewski, G. HardHe, K. Marek, A. Weissbach, and H. Boeddicker, Waste Management, Springer, 1994.

Manual on Municipal Solid Waste Management, CPHEEO, Ministry of Urban Development, Government of Ing
New Delhi, 2000
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3 | R.E. Landreth and P.A. Rebers, Municipal Solid Wakteoblems and Solutions, Lewis Publishers, 1997

4 | Peavy S.W., Rowe D.R. and Tchobanogl@sEnvironmental Engineering, McGraw Hill, New Delhi, 1985.

5 | Garg, S.K., Environmental Engineering Vol. Il, Khanna Publishers, New Delhi

Course Outcomes: Bl oon
Upon completion of this course, the students will be able to: Taxonomy
Mapped
col I;(Tir(;ti\ll‘vyatshtz ?ngzteerrri;t;cis, types and sources of municipal solid wastes and the present sce Remember
CO2 | Onssite processing of municipal solid wastes and apply knowledge for recycling and reuse o Understand
CO3 | Learn the collection methods of solid waste and to transfer it to the disposal site Apply
CO4 | Know about offsite processing of municipal solid wastes and its recovery Remember
CO5 | Apply the effective municipal solid waste disposal methods Apply
COURSE ARTICULATION MATRIX

COs/

POS PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2| PSO3
Cco1 - 1 2 - - 2 - - - - - - 2 2 1
CO2 - 3 - - - 2 1 - - - 1 - 3 2 2
Co3 1 - 2 - - 3 - - - - 1 - 2 2 -
CoO4 1 2 1 - 1 2 1 1 1 1 1 - 3 1 2
CO5 2 1 1 1 1 1 2 - 2 - 1 1 3 1 1

Avg 13| 1.8 | 15 1 1 20| 1.3 1 1.5 1 1 1 2.6 1.6 1.5

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CEPEO6 | SUBSURFACE INVESTIGATION AND INSTRUMENTATION Semester

PREREQUISITES Category PE | Credit 3

L T P | TH
3 0 0 3

Soil Mechanics and Foundation Engineering Hours/Week

Course Learning Objectives

1 | Students are expected to understand the importance of site investigation, planning of Snlbestigation,
interpretation of investigated data to design suitable foundation systems.

The student is expected to understand the importance and significance of soil sampling

To learn the various exploration techniques

To study the details about field test in soil exploration

a|l b~ WIDN

To understand about the instrumentation in soil engineering

_ PLANNING OF EXPLORATION AND
Unit | 9 0 0 9
GEOPHYSICAL METHODS

Scope and objectives, planning of exploration programethods of exploration exploration for preliminary and detailg
design, spacing and depth of bores, data presentatid@ophysical exploration and interpretatioreflection, refraction ang
resistivity: Spectral analysis of surface waves (SASW), Multichannel Analysis ofc8uMaves (MASW), cross holeup
holei down hole methods.

Unit Il EXPLORATION TECHNIQUES 9 0 0 9

Methods of boring and drilling, nedisplacement and displacement methods, drilling in difficult subsoil conditions, off
drilling, limitations of various drilling techniques, stabilization of boreholes, bore logs.

Unit 11 SOIL SAMPLING 9 0 0 9

Sampling Techniquet quality of samples§ factors influencing sample quality disturbed and undisturbed soil sampli
advancedampling techniques, offshore sampling, shallow penetration samplers, preservation and handling of samg

Unit IV FIELD TESTING IN SOIL EXPLORATION 9 0 0 9

Field tests, penetration tests, Field vane shear, In Situ shear and borehole shear test, pressuremeter test, dilatplatet
load testmonotonic and cyclic; field permeability tesgtsblock vibration test. Procedure, limitations, correction ant
interpretation of all methods.

Unit vV INSTRUMENTATION 9 0 0 9

Instrumentation in soil engineering, functional components of data acquisition sys&rain gauges, resistance a
inductance type, load cells, earth pressure cells, settlemehtand gauges, pore pressure measurermesdpe indicators
sensing units, case studies.

Total= 45 Periods

Text Books:

Alam Singh and Chowdhary, G.R., Soil Engineering in Theory and Practice, VV@u@eotechnical testing an
instrumentation, CBS Publishers and Distributors, New Delhi, 2006.

2 | Hunt, R.E., Geotechnical Engineering Investigation Manual, McGraw Hill,1984.

3 | Winterkorn, H.F. and Fang, H.Y., Foundation Engineering Hand Book, a Nostrand Reinhold 1994.
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Reference Books:

1 | Nair, R.J. and Wood, P.M., Pressuremeter Testing Methods and Interpretation,\Buorttles, 1987.

2 | Dunnicliff, J., and Green, G.E., Geotechnical Instrumentation for Monitoring Field Performance, John Wiley, 19
3 | Hanna, T.H., Fieldnstrumentation in Geotechnical Engineering, Trans Tech., 1985.

4 | Day, R.N., Geotechnical and Foundation Engineering, Design and Construction, M¢@ta®999.

5 | Bowles, J.E., Foundation Analysis and Design, Fifth Edition, The Mc&t#iwCompanies, Inc., New York, 1995.

6 | Clayton C. R. I., Matthews M. C. and Simons N. E., Site Investigation, Second Edition Halsted Press, 1982.

Course Outcomes: Bl oon
Upon completion of this course, the students will be able to: Taxonomy
Mapped
CO1 | Plan the subsurface investigation program for a given project. Understand
CO2 | Predict an appropriate methods of Soil Exploration Apply
CO3 | Apply the knowledge of soil sampling techniques Apply
CO4 | Determine the soil parameter by conductipgpropriate field testing Apply
CO5 | Summarise the instrumentation in the field of geotechnical engineering Remember
COURSE ARTICULATION MATRIX
CF:’(())SSI PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2| PSO3
Co1 1 2 2 3 3 - - - - 1 - - 3 - -
CcO2 1 2 2 3 3 - - - - 1 - - 3 - -
COo3 1 2 2 3 3 - - - - 1 - - 3 - -
CoO4 1 2 2 3 3 - - - - 1 - - 3 - -
CO5 1 2 2 3 3 - - - - 1 - - 3 - -
Avg 1 2 2 3 3 - - - - 1 - - 3 - -
3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CEPEOQ7 AIRPORTS, DOCKS AND HARBOURS ENGINEERING Semester
PREREQUISITES Category PE Credit 3
L T P | TH
3 0 0 3

NIL Hours/Week

Course Learning Objectives

Planning of airports, docks and harbours structure

Design of airports, docks and harbours structure

Construction of airports, docks and harbours structure

Maintenance of airports, docks and harbours structure

a|l b~ W|IDN|PF

Planning of coastatructure

Unit | AIRPORT PLANNING AND DESIGN 9 0 0 9

Advantages and Limitations of Air Transport, Components of Airpaitigort Planningi Air traffic potential, Site Selection
Design of Components, Cost Estimates, Evaluationmstdutional ArrangementRunway DesignOrientation, Cross winc
Component, Wind rose Diagram (Problems), Geometric Design and Corrections for Gradients (Problems), Drainag

Unit 11 TAXIWAY DESIGN AND AIRPORT LAYOUTS 9 0 0 9

Taxiway Designi Geometric Design Elements, Minimum Separation Distances, Design Speed, Airport Didirpget
Zoningi Clear Zone, Approach Zone, Buffer Zone, Turning Zone, Clearance over Highways and RailkpaysLayouts
T Apron, Terminal Building, Hangars, Mot®ehicle Parking Area and Circulation Pattern, Case studies of Airport Lay
Airport Buildingsi Primary functions, Planning Concept, Principles of Passenger Flow, Passenger Facilities.

Unit 1l VISUAL AIDS AND AIR TRAFFIC CONTROL 9 0 0 9

Visual Aidsi Runway and Taxiway Markings, Wind Direction Indicators, Runway and Taxiway Ligh#ing&affic Control
T Basic Actions, Air Traffic Control Network Helipads, Hangars, Service Equipments.

Unit IV HARBOUR ENGINEERING 9 0 0 9

Definition of Termsi Harbours, Ports, Docks, Tides and Waves, Littoral Drift, Sounding, Area, Depth, Satellite
Requirements and Classification of Harbours Site Selection & Selection Investig&jmed of water, Dredging, Range
Tides, Waves andridal Currents, Littoral Transport with Erosion and Deposition, Anchoring Grounds, Geol
Characteristics, Winds & StormBroximity to Towns/Cities, Utilities, Construction Materials, Coast Lines

Unit VvV DOCKS AND OTHER STRUCTURES 9 0 0 9

Dry and Wet Docks, Planning and Layoutntrance, Position of LightHouses, Navigating Terminal FacilitieBort
Buildings, Warehouse, Transit Sheds, Intermodal Transfer Facilities, Navigational Aids Coastal Strueieres
Breakwaters, Wharves, Jeftfije Quays, Spring Fenders Coastal Shipping, Inland Water Transport and Co
Transportation. Pipe Ways, Rope Ways.

Total= 45 Periods

Text Books:

1 | Khanna S.K, Arora M.G, Airport Planning and Design, Nemchand and Brothers, Roorkee, 2007.

2 | Bindra S P., A Course in Docks and Harbour Engineering, Dhanpat Rai and Sons, New Delhi, 1992.

3 | Hasmukh Pranshanker Oza, Gautam H. Oza., Dock and Harbour Engineering Charotar Publishing House, 19
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Reference Books:

1 | RangwalaS.C ,Rangwala P.C , Airport Engineering, Charotar Publishing House Pvt. Limited, 2008

2 | Shahani P.B., Airport Techniques, 2nd edition, Oxford Publications, New Delhi

3 | Srinivasan R., Harbour, Dock and Tunnel Engineering, Charotar Publishing House, Anand, India, 1995.

4 | Norman J. Ashford , Paul H. Wright, Airport Engineering, John Wiley & Sons Fhedition

Course Outcomes: Bl oon
Upon completion of this course, teaudents will be able to: Taxonomy
Mapped
CO1 | Describe airport planning Understand
CO2 | Design of various Airport components Apply
CO3 | Get an overall knowledge about airport traffic control Understand
CO4 | Construct harbor Apply
CO5 | Protect the docks and coastal structures Apply
COURSE ARTICULATION MATRIX

COs/

POS POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2| PSO3
Cco1 3 - 2 2 - 2 3 - 1 - 1 3 3 - 1
CO2 3 - 2 3 - 3 3 - 1 - 1 3 3 - 1
Cco3 3 - 2 2 - 3 3 - 1 - 1 3 3 - 1
CO4 3 - 3 2 - 3 3 - 1 - 1 3 3 - 1
CO5 - - - 2 - 1 1 - 1 - 2 2 2 - 2

Avg 3 - 2.25| 2.2 - 24 | 2.6 - 1 - 1.2 2.8 2.8 - 1.2

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CEPEOS8 HIGHRISE BUILDINGS Semester

PREREQUISITES Category PE Credit 3
Concrete technology, design of steel structures

Hours/Week L T P TH
3 0 0 3

Course Learning Objectives

1 | The design aspects and analysis methodologies of tall buildings are introduced. The stability artalyybigiloings
is another imperative in this course

To study different loads

To learn about behaviour of various structural systems

To study analysis, design of building

a|l b~ W|DN

To study analysis, stability of tall building

Unit | DESIGN CRITERIA AND MATERIALS 9 | 01 0} 9

Development of High Rise StructuresGeneral Planning ConsiderationsDesign philosophies Materials used fo
Construction High Strength ConcreteHigh Performance Concret&elf Compacting Concreteslass- High Strength Steel

Unit Il LOADING 9 1 0] 009

Gravity Loading- Dead Load Live Load- Live load reduction techniguelmpact Load- Construction Load Sequential
Loading. Lateral LoadingWind load- Earthquake Load. Combination of Loads.

Unit 111 BEHAVIOUR OF VARIOUS STRUCTURAL SYSTEMS 9 0 0 9

Factors affecting growth, Height and Structural form. High rise behaviour of Various structural syRigidgrames, brace
frames, Infilled frames, shear walls, coupled shear walls;fneaties, tubular structures, cores, outriggleraced and hybrig
mega systems.

Unit IV ANALYSIS AND DESIGN 9 0 0 9

Modeling for approximate analysis, Accurate analysis and reduction techniques, Analysis of buildings as total
systems considering overall integrity and major subsystem interaction, Analysis for member forces, drift ar
computerised gneral three dimensional analysis.

Unit VvV STABILITY OF TALL BUILDINGS 9 0 0 9

Overall buckling analysis of frames, wétames, Approximate methods, second order effects of gravity of loading,-
Delta analysis, simultaneous fistder and®-Delta analysis, Translational, Torsional instability, out of plumb effects, stiff
of member in stability, effect of foundation rotation.

Total= 45 Periods

Text Books:
1 | Bryan Stafford Smith, Alexcouyll A Tal | Buil ding Structures, Anal ysi
2 |Taranath B.S., AStructural Analysis and Design of
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Reference Books:

1|Lin. T.Y, Stotesbury. D, fSAmalkittueatls Comd eprt ggi madr s
2 |Lynn S. Beedle, AAdvances in Tall/| Buil dingso6, CBS
3 | Wolfgang Schueller "High Rise Building Structures”, John Wiley and Sons, New York 1977
4 | Bownasdavid, building services design methodology Routledge, 2001
Course Outcomes: Bl oon
Upon completion of this course, the students will be able to: Taxonomy
Mapped
CO1 | Understand knowledge in types of concrete Understand
CO2 | Understanknowledge in types of loads Understand
CO3 | Analysis the various structural systems Analyze
CO4 | Analysis the building structures Analyze
CO5 | Stability evaluation of tall buildings with respect to various factors Evaluation
COURSE ARTICULATION MATRIX

COs/

POs PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2| PSO3
co1 1 3 1 1 1 1 1 1 - - - 1 1 - 2
COo2 3 3 3 3 1 1 2 - - - - 1 1 - 1
Cco3 3 1 3 3 2 1 3 1 - - - 1 1 - 1
CO4 1 1 2 2 1 1 2 1 - - - 1 1 - 1
CO5 1 1 2 2 1 1 2 1 - - - 1 1 - 1

Avg 18 | 18 | 22 | 22 | 14 1 2 1 - - - 1 1 - 1

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CEPEO9 COASTAL STRUCTURES Semester

PREREQUISITES Category PE Credit 3

Mechanics of Fluids L T P | TH
Hours/Week

3 0 0 3

Course Learning Objectives

1 To study purpose of coastal Engineering is to protect harbors, Classification of harbors

To analysis behaviors of waves in shallow water

To study shore transport, sediment movement

2
3
4 To study design of shore defense structures
5

To study modeling in coastal Engineering

Unit | INTRODUCTION IN COASTAL ENGINEERING 9 0 0 9

Indian scenarid Classification of harbors. Introductiomwind and wave$ sea and swell introduction in small amplitudg
wave theoryi use of waves tabiblechanics of water wavdmear (Airy) wave theoryintroduction to Tsunami

Unit Il WAVES PROPERTIES AND ANALYSIS 9 0 0 9

Behaviors of waves in shallow water, introduction to-finear waves and their propertiesvaves in shallow watér water
refraction , Diffraction and shoalirigHind cast wave generation models, wave shoaling ; wave refraction ; wave bre
wave dffraction random and 3D wavésshort term wave analysigiave spectra and its utilitiéslong term wave analysig
statistics analysis of grouped wave data.

Unit Il COASTAL SEDIMENT TRANSPORT 9 0 0 9

Dynamics beachprofile; cross shore transport; along shore transport (Littoral transgatliment movement.

Unit IV COASTAL DEFENSE 9 0 0 9

Field measurement; models, groins, sea walls, offshore breakwater, artificial nourigilamerihg of coast protection work
design of coastal defense structures

Unit VvV MODELING IN COASTAL ENGINEERING 9 0 0 9

Physical modeling in coast&ngineering Limitation and advantage®ole of physical modeling in coastal Engineeris
Numerical modelingModeling aspectd.imitation- Tsunami mitigation measure

Total= 45 Periods

Text Books:

1 | ManiJ S, Coastal Hydrodynamics, PHI Pvt Ltd N2ethi- 2012

Dean R.G , And Darlympe R.A , Water wave mechanics for Engineering and Scientists, PHaitjdac, Englewood
Cliffs, New Jersey, 1994

Reference Books:

1 | IppenA.T, Estuary and coastline Hydrodynamics, McGiiatill , Inc ., New York , 1978
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Course Outcomes:

Bl oon

Upon completion of this course, the students will be able to: T&);(;rz)oergy
CO1 | Understand coastal Engineering aspects of harhetBods to improve navigation Understand
CO2 | Understand wave properties and analysis of waves Understand
CO3 | Understand the concept of sediment transport Understand
CO4 | Design of shore defense structure Analysis
CO5 | Gain the knowledge iModeling in Coastal Engineering Remember

COURSE ARTICULATION MATRIX

COs/

POS POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2| PSO3
COo1 2 2 2 1 1 - - - - - - - - 2 -
CO2 2 2 1 - - - - - - - - - - 2 -
COo3 2 1 1 1 1 - - - - - - - - 1 -
co4 1 1 1 1 1 - - - - - - - - 1 -
CO5 2 1 2 1 1 1 1 - - - - - 1 1 -

Avg 18| 14 | 14 1 1 1 1 - - - - - 1 14 -

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CEPE10 WATERSHED MANAGEMENT Semester
PREREQUISITES Category PE Credit 3
L T P | TH
3 0 0 3

NIL Hours/Week

Course Learning Objectives

To impart basic knowledge in watershed management

To learn about the soil conservation measures

To identify the water harvestirntgchniques

To know about the watershed management

a|l b~ W|IDN|PF

To learn the application of GIS and remote sensing in watershed management

Unit | WATERSHED CONCEPTS 9 0 0 9

Watershed- Need for an Integrated Approachinfluencing Factors: Geology Soil i Morphological Characteristics
Toposheet Delineationi Codificationi Prioritization of Watershed Indian Scenario

Unit 1l SOIL CONSERVATION MEASURES 9 0 0 9

Types of Erosiofi Water and Wind Erosion: Causes, Factors, Effects and Cérail Conservation Measures: Agronomid
and Mechanical Estimation of Soil Loss Sedimentation

Unit 111 WATER HARVESTING AND CONSERVATION 9 0 0 9

Water Harvesting TechniquédMicro-Catchments Design of Small Water Harvesting Structurdsarm Pond$ Percolation
Tanksi Yield from a Catchment

Unit IV WATERSHED MANAGEMENT 9 0 0 9

Project Proposal Formulatien\Watershed Development PlarEntry Point Activitiesi Estimationi Watershed Economies
Agroforestryi Grassland ManagemeintWasteland Managemeiit Watershed Approach in Government Programiine
Developing Collaborative knolwowi Pe o p | e 6 s P Bvaluaiion of Watdrshea Management

Unit V GIS FOR WATERSHED MANAGEMENT 9 0 0 9

Applications of Remote Sensing and Geographical Information Systeole of Decision Support SysteinConceptual
Models and Case Studies

Total= 45 Periods

Text Books:

1 | Suresh, R. 2020. Soil and Water Conservation Engineering, Standard Publishers & Distributors, New Delhi

Ghanashyam Das, AiHydrol ogy and Soi l Conser vat iDelhi,
20009.

Reference Books:

1 | Gurmel Singh et al. 2019. Manual of soil and water conservation practices. Oxford & IBH publishing Co. New [

2 | Vir Singh, Raj, Watershed Planning and Management, Yash Publishing House, Bikaner, 2016

3 | Tripathi R.P. and H.P.Singh 2008, Soil erosion and conservation, Wiley Eastern Ltd., New Delhi
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Course Outcomes: Bl oon

. . . Taxonomy
Upon completion of this course, the students will be able to:

Mapped

CO1 | Discuss the basic concepts of watershed Understand
CO2 | Explain the various concepts in control measures Understand
CO3 | Interpret the water harvesting techniques Understand
CO4 | Describe the methods used for watershed management Understand
CO5 | Summarizing on the applications of GIS and remote sensing Understand

COURSE ARTICULATION MATRIX

(;%SS/ PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
co1 2 1 3 1 - 2 1 - - - 1 - 2 - -
co2 - - 3 1 - 3 - - - 2 - - 3 - -
COo3 - - 2 - - 1 3 - - - - - 1 - -
CO4 1 - 2 1 - - 3 - - - - - - - 1
CO5 - 1 - 2 - 3 1 - - - - - 1 - -
Avg 15| 1 25| 1.25 - | 2.25 2 - - 2 1 - 1.75 - 1
3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CEPE11 ROCK MECHANICS AND APPLICATIONS Semester

PREREQUISITES Category PE Credit 3
i i i i i L T P | TH

Eng!neer!ng Geology, Mechanics of Soil, Foundation Hours/Week

Engineering 3 0 0 3

Course Learning Objectives

To provide the knowledge about the index properties of Rocks and its classification

To gain the knowledge of failure criteria of Rocks

To understand the influence of in situ stress in the stability of various structures

To provide various technique in improving the in situ strength of rocks

a|l b~ W|IDN|PF

To develop a strong knowledge about the various technique to improve the in situ strength of rocks

Unit | CLASSIFICATION OF ROCKS 9 0 0 9

Types of Rocks$ Index properties andlassification of rock masses, competent and incompetentirealkue of RMR and
ratings in field estimations.

Unit 1l STRENGTH CRITERIA OF ROCKS 9 0 0 9

Behaviourof rock under hydrostatic compression and deviatoric loadiMpdes of rock failurg planes of weakness ar
joint characteristic$ joint testing, Mohrfi Coulomb failure criterion and tension enff. Hoek and Brown Strength criter
for rocks with disontinuity sets.

Unit 111 IN SITU STRESSES IN ROCKS 9 0 0 9

In Situ stresses and their measurements, Hydraulic fracturing, flat jack, over coring and under coringinsttbssliarounc
underground excavatiofisDesign aspects of openings in rotksase studies.

Unit IV SLOPE STABILITY AND BEARING CAPACITY OF ROCKS 9 0 0 9

Rock slope$ role of discontinuities in slope failure, slope analysis and factor of gafetyedial measures for critical slop
1 Bearing capacity of foundations oocksi case studiesTunneling

Unit V ROCK REINFORCEMENT 9 0 0 9

Reinforcement of fractured and joined ro¢kshotcreting, bolting, anchoring, installation methodsse studies

Total= 45 Periods

Text Books:

1 | Goodman, R.EIntroduction to rock mechanics, John Willey and Sons, 1989.

Hudson, A. and Harrison, P., Engineering Rock mechdniss introduction to the principles, Pergamon publicatio
1997.

Reference Books:

1 | Hoek, E and Bray, J., Rock slope Engineering, Institute of Mining and Metallurgy, U.K. 1981.

2 | Hoek, E and Brown, E.T., Underground Excavations in Rock, Institute of Mining and Metallurgy, U.K. 1981.
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3 | Obvert, L. and Duvall, W., Rock Mechanics and the Design of Structures in Rock, John\9@ay,

4 | Bazant, Z.P., Mechanics of Geomaterials Rocks, Concrete and Soil, John Wiley and Sons, Chichester, 1985.

5 | Wittke, W., Rock Mechanics. Theory and Applications with case Histories, Springer Verlag, Berlin, 1990.

Waltham, T,Foundations of Engineering Geology, Second Edition, Spon Press, Taylor & Francis Group, Lon
New York, 2002.

7 | T. Ramamurthy, Editor, Engineering in Rocks for Slopes Foundations and Tunnels, PHI Learning Pvt. Ltd., 20

Course Outcomes: Bl oon
leti f thi the students will be able to: Taxonomy
Uponcompletion of this course, the students will be able to: Mapped
CO1 | Understand the various classification of rocks and its index properties. Understand
CO2 | Assess the various Behaviafrrocks and its Strength Criteria. Evaluate
CO3 | Evaluate the In Situ stresses in Rocks and the Design Aspects. Evaluate
CO4 | Analysis the stability of Rock Slopes and the remedial measures for critical slopes Analyse
Evaluate the Bearing capacity of foundations on rocks and illustrate the various techni
CO5 | . . Evaluate
improve the in situ strength of rocks.

COURSE ARTICULATION MATRIX

CF:’(;SSI PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2| PSO3
COo1 1 2 1 1 - - 1 - - - - - 3 - -
CcO2 2 1 2 2 - - 2 - - - - - 3 - -
COo3 3 3 3 3 - - 2 - - - - - 3 - -
Cco4 3 3 2 3 - - 2 - - - - - 3 - -
CO5 3 3 3 3 - - 2 - - - - - 3 - -
Avg | 24 | 24 | 22| 24| - - | 18| - - - - - 3 - -
3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CEPE12 PRESTRESSED CONCRETE STRUCTURES Semester

PREREQUISITES Category PE Credit 3

L T P | TH
Fundamentals on properties of concrete and design of reinforced Hours/Week

concrete structures

Course Learning Objectives

To analyse the stresses of prestressed concrete structures

To compute losses and deflections of prestressed concrete structures

To design the prestressed concrete structures

To design the end block system

a|l b~ W|IDN|PF

To design the prestressed concrete pipes and tank
Unit | INTRODUCTION 9 0 0 9

Principlesi Pre Tensioning Post tensioning Types of prestressirig Systems oprestressingi Comparison of prestresse
concrete with reinforced concrete Materials characteristics of conc@aracteristics of high tensile steel.

Theory and behaviowf prestressed concrete beams in bendinglculating fibre stresses for various sections (Rectang
T) of simply supported beam due to prestressing force, dead load and external livEteasd method Moment of Resistar|
methodi Load balancingnethod.

Unit 1l LOSSES AND DEFLECTIONS 9 0 0 o

Various losses in prestressed concrete menibeasses for losses in prestressed conéretdculation of lossek losses due
to elastic shortening of pretensioned and post tensioned meibmsesdue to creep, shrinkage of concréteelaxation
lossegd friction and anchorage losses.

Deflection of prestressed concrete flexural members due to prestressing force, dead load,iliB¢Sdadde provision$
Effect of tendon Profile on deflectidnCalculation of elastic short term deflection for simply supported béatefiections
due b creep effect calculation of long term deflection.

Unit Il DESIGN OF PRESTRESSED CONCRETE BEAMS 9l oo 9

Flexural strength of prestressed concrete mefinb®iCode Provisions Pre Tensioned and Post Tensioned simply suppo
rectangle, | and T sectionStress method Design for flexure, bond and she&# Code provisions.

Unit IV DESIGN OF END BLOCKS 9 0 0 9

Introductioni Stress distribution in end bloékAnchorage zone stresseAnchorage design Guyon, Magnel and India
Standard method.

Unit \/ DESIGN OF PIPE, CONTINUOUS BEAM AND COMPOSITE 9 0 0 9
CONSTRUCTION

Design of prestressed concrete pige&dvantages of prestressing in Poles and sleép@uantinuous beamis Concordant
Cable Profile.

Types of composite constructianTransformation of composite sectiondlexural analysis of composite sectiesimply
supported beamiscalculation of stressésPartial prestressing.

Total= 45 Periods
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Text Books:

1 | Sinha, N.C and Roy. S.K., Fundamentals of prestressed concrete S.Chand and Co. Ltd, Third edition, 2011

2 | Krishnaraju.N, Prestressed Concrete, Tata McGraw Hill Publishing Company Ltd., New Delhi, 6 th Edition, 201
3 |Raja Gopalan N. fAPrestressed Concreteo, Narosa Pu
Reference Books:

Dayaratnam.P Prestressed Concrete Structures, Oxford and IBH Publishing Company Pvt. Ltd., New Delhi, 6 th

1 2018
2 | Mallic S.K. and Gupta A.P., Prestressed concrete, Oxford and IBH publishing Co. Pvt. Ltd. 1997.
3 Lin T.Y., Ned H. Burns., Design of Prestressed concrete Structures, A John Wiley & Sons, INC., Publicatio
Edition,1981

4 | V. Natarajan., Fundamentals of Prestressed concrete, B.l., Publication, Second Edition,1983
5 | IS 337061 (2009) Code of Practice Concrete Structures for the storage of liquids

Bl oon
Course Outcomes:

. . _ Taxonomy

Upon completion of this course, the students will be able to:

Mapped
CO1 | Differentiate pretensioned and posttensionedprestressed concrete Analyse
CO2 | Design a prestressed concrete beam accounting for losses and deflection Analyse
CO3 | Design the prestressing members subjected to stress function Apply
CO4 | Design the anchorage zone for post tensioned members Analyse
CO5 | Know the partial and circular prestressing technique in various structures. Analyse

COURSE ARTICULATION MATRIX

CI;(C))SS/ PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2| PSO3
Cco1 2 1 1 3 1 1 1 - - - - - 2 1 -
CcO2 2 1 1 3 1 1 1 - - - - - 2 1 -
COos3 2 1 1 2 2 1 1 - - - - - 2 1 -
CoO4 2 1 1 2 1 1 1 - - - - - 2 1 -
CO5 2 1 1 3 1 1 1 - - - - - 2 1 -
Avg 2 1 1 26 | 1.2 1 1 - - - - - 2 1 -
3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CEPE13 ADVANCED CONCRETE DESIGN Semester

PREREQUISITES Category PE Credit 3
Knowledge of mathematics, Strength of Materials, Structural L T P | TH
analysis and design of reinforced concrete elements. Hours/Week 21 ol o 3

Course Learning Objectives

1 | To study the behaviour of combined footings, retaining walls and flat slab.

To obtain the knowledge of analysis and design of slabs with different shapes and end conditions uBiregtiebay.

To acquire the design principles of water tanks

2
3
4 | To analyse and design the building frames for vertical and lateral loads.
5

To gain knowledge about the framed structures reinforcing details

Unit | COMBINED FOOTINGS 9 0 0 9

Introductioni need for combined footirigBehaviour and design of rectangular combined foofinggd type slab and bean
typei Design of trapezoidal combined footings for axially loaded colurBehaviour and design of mat and raft foundat
(Theory aly).

Unit 11 RETAINING WALLS 9 0 0 9

Introductioni loads on retaining walil stability requirements types of retaining wall Cantilever retaining walil check for
structural stabilityr design of concrete thickness and reinforcement for dterl,and toe slab counterfort retaining wall
check for structural stabilitydesign of concrete thickness and reinforcement for stem, counter fort, heel and toe slab

Unit 1l FLAT SLAB DESIGN & YIELD LINE THEORY 9 0 0 9

Design of flat slabs interior panel and end parietolumn stripgi middle stripi with and without column heddreinforcement
detailsi Yield linei characteristics Application of virtual work method to square, rectangular, circular and triangular

Unit IV WATER TANK DESIGN (L.S.D) 9 0 0 9

Types of water tanks jointsi codalprovisionsi Elevated water tank circular and rectangular tarikflat and domed roofs
T Underground rectangular tanikBesign of staging and foundations

Unit VvV BUILDING FRAMES 9 0 0 9

Substitute frame methddload pattern$ assumption$ portal and cantilever methods of analyisReinforcement detailing
of frames Methods of analysis

Total= 45 Periods

Text Books:

Punmia B.C., Asokkumarjain& Arun kumarjain., Limit State Design of Reinforced Concrete, Laxmi Publicatio
Ltd., New Delhi,2007

2 | Subramanian N., Design of Reinforced Concrete Structures, Oxford University Press, 2018.

3 | Shah H.J., Reinforced Concrete Vb|.Charotar Publishing House, Anand, 2000.

4 | Dayaratnam P., Brick and Reinforced Brick Structures, OXFORD & IBH Publishing Co. Pvt. Ltd., New Delhi,2(
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Reference Books:

1 | Krishna Raju N., Design of Reinforced Concrete Structures, CBS Publishers &Distributors,New Delhi,2008

2 | Syal I.C. and Goel A.K., Reinforced Concrete Structures, A.H. Wheelers & Co. Pvt.Ltd., 1994
3 | Ram Chandra, Limit State Design, Standard Book House.2006.

4 | 1S 456:2000, Plain and Reinforced concrete Code of practice (Third Revision).

5 | SP :16Design aids for Reinforced Concrete to IS 4%78.

6 | SP: 34i 1987 Handbook on Concrete Reinforcement and Detailing

7 | 1S 3370:1967 Code of practice for Concrete Structures for Storage of liquids (P& V)

Course Outcomes: Bl oon
U leti f thi the students will be able to: Taxonomy
poncompletion of this course, the students will be able to: Mapped
CO1 | Design the combined footings and draw the reinforcement details Apply
CO2 | Design and draw the reinforcement details of retaining walls and flat slab. Apply
CO3 | Analyse and design the slabs based on yield line theory and draw the reinforcement details. Apply
CO4 | Design the water tanks and draw the reinforcement details Apply
CO5 | Analyse and design the building frames by approximate method and draw the reinforcemen Apply

COURSE ARTICULATION MATRIX

(;(E)SS/ PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2| PSO3
Cco1 1 2 1 - - - 2 2 2 1 - - - - -
CO2 1 2 1 - - - 2 2 2 1 - - - - -
CO3 1 2 1 - - - 2 2 2 1 - - - - -
CO4 1 2 1 - - - 2 2 2 1 - - - - -
CO5 1 2 1 - - - 2 2 2 1 - - - - -
Avg 1 2 1 - - - 2 2 2 1 - - - - -
3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CEPE14 HAZARDOUS WASTE MANAGEMENT Semester
PREREQUISITES Category PE Credit 3
L T P | TH
3 0 0 3

NIL Hours/Week

Course Learning Objectives

To identify sources of hazardous waste and its management

To evaluate the composition and properties of hazardous waste and its source reduction methods

To prepare thé&ransportation protocol for safe transport of hazardous wastes

A W|IDN| P

To investigate effective hazardous waste processing techniques and enumerate on waste minimization an
recovery techniques

5 | To propose and design the treatment methods including Engineered landfill and containment

SOURCES, CLASSIFICATION AND REGULATORY
FRAMEWORK

Unit | 9 0 0 9

Types and Sources of hazardous wabtheed for hazardous waste managenieBalient features of Indian legislations
management and handling ltdzardous wastes, biomedical wastes, nuclear wadéasl acid batteries, electronic wast
plastics and fly ash Elements of integrated waste management and roles of stakelioFleesicing and Publig
Private Participation for wastaanagement

Unit 1l WASTE CHARACTERIZATION AND SOURCE REDUCTION 9 0 0 9

Waste generation rates and variafiddomposition, physical, chemical and biological properties of haza
wastes Hazardous CharacteristicsTCLP testd waste sampling and characterization glaBource reduction of wastés
Waste exchange Extended producer responsibilityfRecycling and reuse

Unit 111 STORAGE, COLLECTION AND TRANSPORT OF WASTES 9 0 0 9

Handling and segregation of wastes saurcei storage and collection of hazardous waktésalysis of Collection
systemd Need for transfer and transporTransfer stations Optimizing waste allocatiocompatibility, storage, labeling an
handling of hazardous wastesazardous wast@anifests and transport.

Unit IV WASTE PROCESSING TECHNOLOGIES 9 0 0 9

Objectives of waste processirig material separation and processing technologidsological and chemica
conversion technologies methods andcontrols of Composting thermal conversion technologies and energy reco
T incinerationi solidification and stabilization of hazardous wa$tggatment of biomedical wastéddealth consideration
in the context of operation of facilitiglsandling of materials and impact of outputs on the environment

Unit VvV WASTE DISPOSAL 9 0 0 9

Waste disposal optiongDisposal in landfills-Landfill Classification, types and methodsite selectiori design and
operation of sanitarlandfills, secure landfills and landfill bioreactaigachate and landfill gas managenidandfill closure
and environmental monitoririgRehabilitation of open dumgpsandfill remediation

Total= 45 Periods

Text Books:

1 | GeorgeTchobanoglous etc.al., Integrated Solid Waste Management, MeitBRRublishers, 1993.

Michael D. LaGrega, Philip L Buckingham, Jeffrey C. Evans and Environmental Resources Managemer
Hazardous waste Management,-8@caw Hill International edition, New York, 2001.
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Reference Books:

CPHEEO, iManual on Municipal
Organisation , Government of India, New Delhi, 2000.

Sol

i d

wast e

managenm

2 | Vesilind P.A., Worrell W andReinhart, Solid waste Engineering, Thomson Learning Inc., Singapore, 20

3 | Paul Twilliams, Waste Treatment and Disposal, Wiley, 2005

Course Outcomes: Bl oon
Upon completion of this course, the students will be able to: Taxonomy

Mapped
CO1 | Expertise on hazardous wastes management Evaluate
il PR R I
CO3 | Knowledge about storage ammbllection of hazardous wastes Remember
CO4 | Analyze effective hazardous waste processing techniques Analyze
CO5 | Identify the hazardous waste disposal methods Remember

COURSE ARTICULATION MATRIX

COs/

POS POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2| PSO3
co1 - 1] 2 - - 2 | - - - - - - 2 2 1
CO2 - 3 - - - 2 1 - - - 1 - 3 2 2
Cco3 1 - 2 - - 3 - - - - 1 - 2 2 -
CoO4 1 2 1 - 1 2 1 1 1 1 1 - 3 1 2
CO5 2 1 1 1 1 1 2 - 2 - 1 1 3 1 1

Avg 1.3 18| 15 1 10| 20| 1.3 1 1.5 1 1.0 1 2.6 1.6 1.2

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CEPE15 IRRIGATION ENGINEERING Semester
PREREQUISITES Category PE Credit 3
L T P | TH
3 0 0 3

Hydrology, Water ResourceEngineering Hours/Week

Course Learning Objectives

1 | Toimpart basic knowledge in Irrigation Engineering, Water Management

2 | To take up the basic concepts of irrigation, construction of various hydraulic structures.

3 | Tointroduce students to basic concepts of water, plants, their interactions, as well as irrigation and drainag
design, planning and management.

4 | To study the elementary hydraulic design of different structures and the concepts of maintenance shall also f

5 | To develop the abilities to know land development, irrigation management.

Unit | INTRODUCTION 9 0 0 9

Need, advantages and disadvantages of Irrigatiemvironmental effects Types of Irrigation systemsGravity irrigation,
canals, Tanks, Wells and Irrigation gallerieg/ater lifts. Soil-water- plant relationship: Soil and its functienPhysical
properties of soil and their importance in relation to irrigati@iasses and availability of soil wateMovemen of water in
soils- Measurement of soil moisture€rop growth and moisture relationshigalt problems in soil and effect of salts on pl
growth.

Unit Il IRRIGATION REQUIREMENT 9 0 0 9

Evaporation, Evaptranspiration, Consumptive use and éttimation- Crop factor- Lysimeters- Effective rainfall and
irrigation requirements Water requirements of various cropButy of water- Quality of irrigation water.

Unit 1l METHODS OF IRRIGATION 9 0 0 9

Surface, subsurface and overheagthods Check basin, border & furrow, Drip and sprinkler irrigatidrrigation efficiency,
Depth, Rate and frequency of irrigatiefrrigation schedule.

Unit IV DESIGN OF CHANNELS 9 0 0 9

Design of unlined and lined channels for irrigatiohocation and design of canal regulation structur€xoss drainagge
structures Measuring devices.

Unit VvV LAND DEVELOPMENT AND IRRIGATION MANAGEMENT 9 0 0 9

Reclamation and management of saline and alkaline soils, water logging, Causgsedidl measuredesign, constructior
and maintenance of drainage systems. Management of irrigation systgar charge assessment and water use manage

Total= 45 Periods

Text Books:

PunmiaB.C. and Lal, B.B., Irrigation and Water Power Engineering, Standard Publishers & Distributors, New
2016.

2 | Sharma R.K., and Sharma. T.K., Irrigation Engineering, S.Chand& Company Ltd, New Delhi, 2002.

3 | Sahasra Budhe, Irrigation Engineering and Hydraulic Structures, S.K.Kataria& Sons, NetvIl¢laPR;2012
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Reference Books:

1 | A.M.Michael, Irrigation Theory and Practice, Vikas Publishing House Pvt. Ltd., 2004.

2 | Hansen V.E., et.al., Irrigation Principles and Practices, John Wiley & 300§,

3 | Sharma R.K., Text Book of Irrigation Engineering and Hydraulic Structures, Oxford & IBH Publishing Co., 2007
4 | Michael A.M., Irrigation Theory and Practice, Vikas Publishing House, New Delhi, 2004.

5 | Das M.M, Saikia, M.S Irrigation andater power Engineering, PHI, Learning, (P) Ltd, New Delhi, 2009.

Course Outcomes: Bl oon
Upon completion of this course, the students will be able to: Taxonomy

Mapped
CO1 | Assess the irrigation needs of crops Understand
CO2 | Understand thérigation requirements Understand
CO3 | Knowledge of the methods of irrigation Remember
CO4 | Design the canal systems Analyses
CO5 | Design the drainage system Analyses

COURSE ARTICULATION MATRIX

COs/

POS POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2| PSO3
COo1 3 3 3 1 1 - - - - - - - - 3 -
CO2 3 3 2 1 1 - - - - - - - - 3 -
COo3 3 2 1 2 1 - - - - - - - - 2 -
co4 2 2 1 1 1 - - - - - - - - 2 -
CO5 3 2 3 2 1 - - - - - - - - 2 -

Avg | 28 | 24| 2 | 14| 1 - - - - - - - - 2.4 -

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CEPE16 HYDROLOGY Semester
PREREQUISITES Category PE Credit 3

L T P | TH
3 0 0 3

NIL Hours/Week

Course Learning Objectives

1 | Tointroduce the students about tteenponents of the hydrological cycle

2 | Toimpart basic knowledge about the mechanics of rainfall, its spatial and temporal measurement and their ap

3 | To make thestudents toacquire a wide knowledge in the key drivers on water resources, hydrological proces
their integrated behaviour in catchments

4 | To develop the ability among students to construct and apply a range of hydrological models to surface v
groundwater problems suels Hydrograph

5 | To make the students understand the simple methods in flood routing and basics of ground water hydrology

Unit | PRECIPITATION 9 0 0 9

Hydrologic cyclel Types of precipitatioii Forms of precipitatioii Measurement of Rainfall Spatial measurement metho
T Temporal measurement methddsrequency analysis of point rainfallntensity, duration, frequency relationshiprobable
maximum precipitation.

Unit Il ABSTRACTION FROM PRECIPITATION 9 0 0 9

Losses from precipitatioii Evaporation process Reservoir evaporatioin Infiltration processi Infiltration capacityi
Measurement of Infiltratioin Infiltration Indicesi Effective rainfall.

Unit 111 HYDROGRAPHS 9 0 0 9

Factors affectindgdydrograph Base flow separation Unit hydrograpli Derivation of unit hydrograph S curve hydrograpk
T Unit hydrograph of different durationsSynthetic Unit Hydrograph

Unit IV FLOODS AND FLOOD ROUTING 9 0 0 9

Flood frequency studigsRecurrence intervdl Gu mb e | 6 si Flooal robtingd Reservoir flood routingg Mu s kK i n
Channel Routing Flood control

Unit VvV GROUND WATER HYDROLOGY 9 0 0 9

Types of aquifer§ Dar cy 6 Dupawt 6 s & E€mfinapAguiferi nUnconfined Aquiferi Recuperation test
Transmissibilityi Specific capacity Pumping test Steady flow analysis only.

Total= 45 Periods

Text Books:

1 | Chow V.T. and Maidment, Hydrology for Engineers, McG#dill Inc., Ltd., 2000

2 | Subramanya K., Engineering Hydrology, Tata McGt#dilv Publishing Co., Ltd., 2017

3 | Raghunath H.M., Hydrology, Wiley Eastern Ltd., 2011

Reference Books:

1 | Singh V.P., Hydrology, McGrauill Inc., Ltd., 2000

2 | Jaya Rami Reddy P., A text bookk§drology, Laxmi Publications Pvt Ltd.,2008

3 | Patra K.C. Hydrology and Water resources Engineering, Narosa publishing house, Ne\2 @éhi

GCE, SALEM (AUTONOMOUS) R -2022 SYLLABUS 176



Course Outcomes: Bl oon

] ] ) Taxonomy
Upon completion of this course, the students will be able to:

Mapped
CO1 | Understand the various components of the hydrological cycle Understand
CO2 | Estimate the hydrological parameters such as precipitation, Evaporation and Infiltration Evaluate
cO3 Construct and apply a range of hydrological models to surface watgr@antiwater problems Create
such as Hydrograph

CO4 | Understand and apply the various concepts in Flood analysis and Routing Apply
CO5 | Apply the various concepts in ground water Hydrology Apply

COURSE ARTICULATION MATRIX

C;(;SS/ PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2| PSO3
co1l 1 1 1 1| 1 - - - - - . - 3 ; )
CcO2 3 2 1 2 | 1 - 2 - - - ; ; 3 ] ]
Cco3 2 2 2 2 | 1 - 2 - - - ; ; 3 ) ;
CO4 3 2 3 2 | 2 - 2 - - - - ; 3 ] )
CO5 2 2 1 1] 1 - 1 - - - - ; 3 ) ]
Avg 2.2 1.8 1.6 16| 1.2 - 2.25 - - - - - 3 - -
3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CEPE17 ADVANCED SURVEYING TECHNIQUES Semester

PREREQUISITES Category PE | Credit 3

L T P | TH
3 0 0 3

Surveying and Levelling Hours/Week

CourseLearning Objectives

1 | To understand the electronics basics relevant to digital surveying techniques

To impart knowledge on data analysis and application of GIS

To impart knowledge to operate the Total station and EDM for both field and sffigeying

2

3

4 | To understand the basic principles behind advanced surveying techniques
5

To impart knowledge to operate the GPS and DGPS for field surveying

Unit | BASICS OF SURVEYING AND ELECTRONICS 9 0 0 9

Methods of measuring distandeistorical development, basic principles, classifications, applications and compariso
conventional surveying Electro-optical system, measuring principle, working princifdé&ectromagnetic Distance Measuri
system

Unit 11 MODERN EQUIPMENTS AND GIS 9 0 0 9

Total StatiorApplications In various field8asics of Geographical information system (GIS), data base structure, vario
software and Geographical Positioning system (GPS), Princhgpgdicationsintroduction to Drone Surveying and LIDAR

Unit 111 TOTAL STATION AND EDM 9 0 0 9

Introduction to total staticiTypes of total statiofMeasurement with total statid@haracteristic and features of Total stat
T Total Station Prism an@rism Constant Principle of EDMT Setting and measurement&DM Instrument operatioi
Electronic Display & Data RecordiAgectangular and Polar Coordinate SysfEenminology of open and closed travers
Total station Export and Import Datdse of excelad Auto CAD in TS

Unit IV AERIAL PHOTOGRAPHY AND FUNDAMENTAL 9 0 0 9
CONCEPTS OF REMOTE SENSING

Definition, history, advantages and types of Remote Serishugjve and Passive Principle and Mechanism ofa
Acquisition and Data Analysis Sources of Energy and interaction with Atmosphere and land surfspectral reflectanc
of earth materials and vegetatibSensor Characteristicsypes of platforms in RSAerial Photography Data collection ang
scanning systems And Visual Inenterpretation

Unit V GPS AND DGPS SURVEYING 9 0 0 9

GPS and its applicatioffSeographic Latitude and Longitudsetup and Use of GPS equipmdmbubleshootingfiour GNSS
systemsGPS satellites and signdiéeasurements in GPS and positidetermination Components of GRSatellite
Transmission signals DGPStypes of AntennaSetup and Use of DGPS equipméirhitation & errors of GPS/DGPS

Total= 45 Periods

Text Books:

1 |AA Textbook of Advanced %UBLSEBREng fA , R. Agor , KHAN

2 |Anj i Reddy, fARemote Sensing and Geographical I nfo

A M. Chandra and S. K . Ghosh, ARemote Sensing and
2006.
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Reference Books:

R. Sathikumar, N.Madhu

Pearson Second Edition AADVANCED SURVEYI NG TOTAL

2 | Laurila, S.H. Electronic Surveying in Practice, John Wiley and Sons Inc, 1983.

Electronic Surveying in Practice, John Wiley and Sons Inc, 1983.

Lau Soastamoi nen, J. Jmagnstic Distamge Meadusement) Addne HilgeoLtde 19€7cRila,

Course Outcomes: Bl oon
Upon completion of this course, the students will be able to: Taxonomy

Mapped
CO1 | Understand the electronics basics relevant to digital surveying techniques Understand
CO2 | Experiment on data analysis and application of GIS Analyze
CO3 | Employ the Total station and EDM for both field and office surveying Apply
CO4 | Understand the basic principles behind advanced surveying techniques Understand
CO5 | Employ the both GPS and DGPS for field surveying Apply

COURSE ARTICULATION MATRIX

COs/

POS POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2| PSO3
Cco1 1 1 2 2 3 - 1 - - - 1 2 2 - -
CO2 1 3 2 3 3 3 3 - 2 2 2 2 2 - -
Cco3 1 3 2 3 2 - 1 - 1 1 1 2 2 - -
CO4 1 3 3 3 2 1 1 - 2 2 1 3 2 - -
CO5 1 3 3 3 2 1 1 - 2 2 1 3 2 - -

Avg 1 26 | 24 | 28 | 24 1 14 - 1.4 14 1.2 24 2 - -

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CEPE18 TRAFFIC ENGINEERING AND MANAGEMENT Semester
PREREQUISITES Category PE Credit 3

L T P | TH
3 0 0 3

Transportation Engineering Hours/Week

Course Learning Objectives

1 | To give anoverview of Traffic engineering

To study the various traffic surveys and to the traffic characteristics and related problems

To provide knowledge of traffic control devices and its techniques in transportation interaction

2
3
4 | To understand the basics in the design of intersections
5

To develop a strong knowledge base of traffic planning and its management in any transportation area

Unit | INTRODUCTION 9 0 0 9

Significance and scope, Characteristics of Vehicles and Road Userfekstiance and Braking Efficiency, Component
Traffic Engineering Road, Traffic and Land Use Characteristics

Unit 1l TRAFFIC SURVEYS 9 0 0 9

Surveys and Analysis Volume, Capacity, Speed and Delays, Origin and Destination, Pafkaagstrian Studies, Accide
Studies and Safety Level of Services.

Unit 111 TRAFFIC CONTROL 9 0 0 9

Traffic signs, Road markings, Design of Traffic signals and Signal coordination, Traffic control aids and Street futnmaiaur
Lighting, Computer applications in Signal design

Unit IV GEOMETRIC DESIGN OF INTERSECTIONS 9 0 0 9

Conflicts at Intersections, Classification of Intersections at Gra@#annelized and Unchannelized Intersectio@rade
Separators (Concepts only), Principles of Intersection Design, Elements of Intersection Design, Channelization a
design, Gree Separators.

Unit V TRAFFIC MANAGEMENT 9 0 0 9

Traffic ManagementTraffic System Management (TSM) and Travel Demand Management (TDM), Traffic Forec
techniques, Restrictions on turning movements,-@ag Streets, Traffic Segregatiofraffic Calming, Tidal flow operations
Exclusive Bus Lanek Introduction to Intelligence Transport System (ITS)

Total= 45 Periods

Text Books:

1 |Kadiyali. HngR.nefieTrrianfgf iacnd Tr ansport Planningbo, Kh ¢

Khanna . K, Justo C. E. G. and VeeraragavanA., AiHi gh
Edition, 2019
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Reference Books:

1 | Sharma S.K., Principles Practice and Design of Highway Engineering, S.Chand& Co Ltd. New Delhi, 2014.
2 | Guidelines of Ministry of Road Transport and Highways, Government of India.

3 | Saxena S.C. Highway & Traffic Engineering, 2020.

4 | IRC:931985 Guidelines on Design and Installation of Road Traffic Signals

5 | IRC: SP 0411994 Guidelines for the Design of-&rade Intersections in Rural & Urban Areas

Course Outcomes: Bl oon
Upon completion of this course, the students will be able to: Taxonomy
Mapped
CO1 | Understand the principles and standards adopted in planning and design of traffic system Understand
CO2 | Apply the knowledge of science and engineering fundamentals in conducting traffic surveys Apply
CO3 | Understand thearious control measures to design a safe traffic system. Understand
CO4 | Design various types of regulatory measures to meet an efficient traffic network. Create
CO5 | Understand various traffic management measures in addressing the demand and ITS applig Understand
COURSE ARTICULATION MATRIX

COs/

POS POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2| PSO3
Cco1 3 2 1 - 1 2 1 - - - - - 3 - -
COo2 2 2 1 3 2 2 1 - 2 - - - 3 - -
Cco3 2 2 3 1 3 3 2 - - - - - 3 - -
CO4 2 2 3 1 3 2 2 - - - - - 3 - -
CO5 2 2 1 1 2 3 - - - - 2 - 3 - -

Avg 2.2 2 18 | 125 22 | 24 | 15 - 2 - 2 - 3 - -

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CEPE19 SOIL STRUCTURE INTERACTION Semester

PREREQUISITES Category | PE | Credit 3

L T P | TH
3 0 0 3

Soil Mechanics and Foundation Engineering Hours/Week

Course Learning Objectives

1 | The student is expected to understand the importance and significance of soil structure interaction

To learn the various techniques soil models

To study the details about plate on elastic medium

2
3
4 | To understand about the elastic analysis of pile
5

To learn about the laterally loaded pile

Unit | SOIL-FOUNDATION INTERACTION 9 0 0 9

Introduction to Sodfoundation interaction problemisSoil behavior, Foundation behavior, Interface behavior, Scope o
foundation interaction analysis, Sedsponse models, Winkler, Elastic continuum, Two parameter elastic models,
plastic behavior and Time dependent behavior.

Unit 11 BEAM ON ELASTIC FOUNDATION 1 SOIL MODELS 9 0 0 9

Infinite beam, two parameters, Isotropic elabtdf-space, Analysis of beams of finite length, Classification of finite bear
relation to their stiffness.

Unit 111 PLATE ON ELASTIC MEDIUM 9 0 0 9

Infinite plate, Winkler, Two parameters, Isotropic elastic medium, Thin and thick platalysis of finite plates, Rectangul
and Circular plates, Numerical analysis of finite plates, Simple solutions.

Unit IV ELASTIC ANALYSIS OF PILE 9 0 0 9

Elastic analysis of single pile, Theoretical solutions for settlement andlistitbutions, Analysis of pile group, Interactic
analysis, Load distribution in groups with rigid cap.

Unit V LATERALLY LOADED PILE 9 0 0 9

Load deflection prediction for laterally loaded piles, Subgrade reaction and elastic amalgsistion analysis, Pile ra
system, Solutions through influence charts.

Total= 45 Periods

Text Books:

1 |Sadhu Singh, AExperi ment al Stress Analysiso Khann

2 | Selvadurai, A.P.S., Elastic Analysis of Sedundation Interaction, Elsevier, 1979.

3 | Poulos, H.G., and Davis, E.H., Pile Foundation Analysis and Design, John Wiley, 1980.

Reference Books:

1 | Scott R.F., Foundation Analysis, Prentice Hall, 1981.

2 | StructureSoil Interactioni Stateof AtReport o, I nstitution of Structur 4

ACI 336, Suggested Analysis and Design Procedures for combined footings and Mats, American Concrete
Delhi, 1988.
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Course Outcomes:

Bl oon

Upon completion of this course, the students wilbbke to: Taxonomy

Mapped
CO1 | Understand various applications to soil structure interaction Understand
CO2 | Analyse the beam on Elastic Foundation Analyse
CO3 | Analyse the plate on Elastic Foundation Analyse
CO4 | Elastic analysis of pile group Analyse
CO5 | Analyse the laterally loaded pile Analyse

COURSE ARTICULATION MATRIX

COs/

POS PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2| PSO3
Cco1 1 2 2 3 3 - - - - 1 - - 3 - -
CO2 1 2 2 3 3 - - - - 1 - - 3 - -
Co3 1 2 2 3 3 - - - - 1 - - 3 - -
CO4 1 2 2 3 3 - - - - 1 - - 3 - -
CO5 1 2 2 3 3 - - - - 1 - - 3 - -

Avg 1 2 2 3 3 - - - - 1 - - 3 - -

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CEPE20 RIVER ENGINEERING Semester

PREREQUISITES Category PE | Credit 3

L T P | TH
3 0 0 3

Applied Hydraulic Engineering Hours/Week

Course Learning Objectives

1 | To acquire a wide knowledge on rivers required to make an integrated river basin management plan based or
socialsciences and engineering & technology.

2 | To know the relation to river systems, long term environmental changes of rivers and their factors, river flows
channel processes, river, and lake ecological systems.

3 | To study the recent characteristics of flood disasters, integrated river basin planning including flood control

4 | To understand the sustainable reservoir management, nature restoration, and sediment transport manageme

5 | To develop the abilities to design the protection works.

Unit | INTRODUCTION 9 0 0 9

Introduction, classification of Rivers, Mechanics of alluvial rivers including channel and flood plain features, S¢
transport and budgets, River morphology and various classification schemes.

Unit Il BEHAVIOUR OF RIVER 9 0 0 9

Behaviourof Rivers: Introduction, River Channel patterns, Straight River channels, causes, characteristics and
meanders and control, cutoff, Braided Rivers, Bed forms, Instability of rivers, Hydraulic geometry, Delta formation ah

Unit 1l MECHANICS OF RIVER 9 0 0 9
Mechanics of Al luvi al River s, Rivers and restoratio
Unit IV ANALYSIS AND DESIGN OF RIVER 9 0 0 9

Bi o engineering Tec hnNawal€lsannelOésmrsAnalysis, TinaetSeriesnAnalysisvof flowy Sedi
and channel geometry data.

Unit V RIVER TRAINING AND PROTECTION WORKS 9 0 0 9

River Training and Protection Works: Introduction, Classification of River Training, TydRwei training works, Protectio
for Bridges with reduced waterway, Design of Guide Band, embankment and spurs/dampeners and other river/ flood

works.

Total= 45 Periods

Text Books:

1 | Chatterjee, S. N., Water Resour€zmservation and Management, Atlantic Publishers, 2008.

2 | Murthy, V.V.N., Land and Water Management, Khalyani Publishers, 2009.

Reference Books:

1 | Murthy, J. V. S., Watershed Management, New Age International Publishers, 1998.

2 | Suresh Rao, Soil aniWater Conservation Practices, Standard Publishers, 1998.
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Course Outcomes:

Bl oon

Upon completion of this course, the students will be able to: Taxonomy
Mapped
CO1 | Understand the various channel systems Understand
CO2 | Understand theehaviour of river Understand
CO3 | Identify various types of reservoirs and their design aspects Apply
CO4 (Understand the Bio engineering Techni qques| Evaluate
CO5 | Design the protection works Create
COURSE ARTICULATION MATRIX

COs/

POS PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2| PSO3
co1 1 1 - 1| - - - - 1 - - - - - -
CcO2 2 - - - - 2 - - - - - - - - -
COo3 - - 2 - - - - - - - - - - - -
CO4 - - - - - - 1 - - - - - - - -
CO5 1 - - - - - - - - 2 - - - - -

Avg 2 1 2 1 - 2 1 - 1 2 - - - - -

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CEPE21 DESIGN OF COMPOSITE STRUCTURES Semester
PREREQUISITES Category PE Credit 3
NIL L T P | TH
Hours/Week
3 0 0 3
Course Learning Objectives
1 | Toimpart knowledge about the composite structures
2 | To impart knowledge to Design composite beams, columns and trusses
3 | To impart knowledge to Design connections in composite structures
4 | To impart knowledge to Design bayirder bridges including the related connections
5 | To make students do case studies related toabeerete constructions of buildings.

Unit | INTRODUCTION 9 0 0 9
Introduction to steel concrete composite constructibi€odes’ Composite actioii Serviceability andConstruction issues i
design.

Unit Il DESIGN OF COMPOSITE MEMBERS 9 0 0 9
Design of composite beams, slabs, columns, Beaatumns- Design of composite trusses.

Unit [l DESIGN OF CONNECTIONS 9 0 0 9
Shear connectors Typesi Design ofconnections in composite structurieesign of shear connectorsPartial shea
interaction.

Unit IV COMPOSITE BOX GIRDER BRIDGES 9 0 0 9
Introduction- behaviour of box girder bridgesiesign concepts.

Unit V CASE STUDIES 9 0 0 9
Case studies on steetoncrete composite construction in buildinggismic behaviour of composite structures.

Total= 45 Periods

Text Books:

1 Johnson R. P., AComposite Structures of Steel and
Blackwell Scientific Publications, 2004.

5 Oehl ers D.J. and Bradford M. A., AComposite Stee
Pergamon press, Oxford, 1995.

Reference Books:

1 Owens. G. W and Knowl es. P, 0St eel Designers Manual
Publications, 1992.
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Bl oomd
Course Outcomes:
. . . Taxonomy
Upon completion of this course, teudents will be able to:
Mapped
CO1 | Gain knowledge about the composite structures Remember
CO2 | Design composite beams, columns and trusses Create
CO3 | Design connections in composite structures Create
CO4 | Design boxgirderbridges including the related connections Create
CO5 | Get exposure on case studies related to-sta@trete constructions of buildings. Apply
COURSE ARTICULATION MATRIX
COs/
PO POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2 | PSO3
s

co1 3 2 3 - 2 1 1 2 - - - 1 3 2 -
co2 3 2 3 - 2 1 1 2 - - - 1 3 2 -
Cos3 3 2 3 - 2 1 1 2 - - - 1 3 2 -
Cco4 3 2 3 - 2 1 1 2 - - - 1 3 2 -
CO5 - - - 2 2 2 1 - - 3 - 2 2 - -

Avg 3 2 3 2 2 1.2 1 2 - 3 - 1.2 2.8 2 -

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CEPE22 STORAGE STRUCTURES Semester
PREREQUISITES Category PE Credit 3
L T P TH

DESIGN OF STEEL STRUCTURES & PRESTRESSED Hours/Week

CONCRETE STRUCTURES 3 0 0 3

Course Learning Objectives

To introduce the student to basic theory and concepts of design of storage structures like steel water tanks.

Design of Concrete Water Tanks

Design of Steel Bunkers and Silos.

Design of Concrete Bunkers aBdos

a|l | W|IDN|PF

Design of Prestressed Concrete Water Tanks
Unit | STEEL WATER TANKS 9 0 0 9

Design of rectangular riveted steel water tankee cover$ Platesi Staysi Longitudinal and transverse beaimBesign of
stagingi Base plate$ Foundation andanchor boltsi Design of Prestressed steel water tarkesign of stay$ Jointsi
Design of hemispherical bottom water tailside plates Bottom plates jointsi Ring girderi Design of staging an
foundation.

Unit 1l CONCRETE WATER TANKS 9 0 0 o

Design of Circular tanks Hinged and fixed at the basdS method of calculating shear forces and momettsop tension
i Design of Intze tank Domei Ring girders Conical domé Stagingi Bracingsi Raft foundatiori Design of rectangula
tanksi Approximate methods and IS methddBesign of underground tankDesign of base slab and side wialLheck for
uplift.

Unit Il STEEL BUNKERS AND SILOS 9l oo 9

Design of square bunkérJ ansends andi ISAlodaly fravisiond IDesign of esisle plateis Stiffenersi
Hooperi Longitudinal beam$ Design of cylindrical sild Side plate$ Ring girderi stiffeners

Unit IV CONCRETE BUNKERS AND SILOS 9l oo 9

Design of square bunkérSide Wallsi Hopper bottoni Top and bottom edge beam®esign of cylindrical sild Wall
portioni Design of conical hoppérRing beam at junction

Unit VvV PRESTRESSED CONCRETE WATER TANKS 9 0 0 9

Principles of circular prestressiiigDesign of Prestressed concrete circular water tanks.

Total= 45 Periods

Text Books:

1 | Rajagopalan K., "Storage Structures", Tata McGraw Hill, New Delhi, 1998.

2 | Krishna Raju N., "Advanced Reinforc&bncrete Design", CBS Publishers and Distributors, New Delhi, 1998.
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Reference Books:

1 | Punmia B.C, Ashok Kumar Jain, Arun K.Jain, "R.C.C. Designs Reinforced Concrete Structures", Laxmi Pub
Pvt. Ltd., New Delhi, 2006.

Gambhir. M.L.,"Design of Reinforced Concrete Structures"”, Prentice Hall of India Private Limited, 2012.

3 | Lin T.Y., Ned H. Burns., Design of Prestressed concrete Structures, A John Wiley & Sons, INC., Publicatio
Edition,1981

V. Natarajan.Fundamentals of Prestressed concrete, B.I., Publication, Second Edition,1983

IS 33761 (2009) Code of Practice Concrete Structures for the storage of liquids

E-References:
1

You tubei Technical Civili Design of Water Tanks(different typedPart 1 to Part 9

Bl oon

Course Outcomes:
. . . Taxonomy

Upon completion of this course, the students will be able to:

Mapped
CO1 | Learn the basic theory and concepts of designing the steel storage structures like Water tan Create
CO2 | Design of Steel anReinforced Concrete Water tanks Create
CO3 | Designing the Steel Bunkers and Silo Create
CO4 | Design of Steel and Reinforced Concrete Bunkers and Silos Create
CO5 | Design of Prestressed Concrete Water tank Create

COURSE ARTICULATION MATRIX

C;(C))SS/ PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2 | PSO3
Co1 1 1 3 3 3 - 1 - - - - 1 3 - 1
COo2 1 1 3 3 3 - 1 - - - - 1 3 - 1
CO3 1 1 3 3 3 - 1 - - - - 1 3 - 1
Cco4 1 1 3 3 3 - 1 - - - - 1 3 - 1
CO5 1 1 3 3 3 - 1 - - - - 1 3 - 1
Avg 1 1 3 3 3 - 1 - - - - 1 3 - 1

3/2/171 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CEPE23 SUSTAINABLE AND GREEN BUILDING TECHNOLOGY Semester
PREREQUISITES Category PE Credit 3

Construction Materials and Technology,Environmental Science L T P | TH
. . Hours/Week
and Engineering 3 0 0 3

Course Learning Objectives

To Know various aspects of green buildings

To Use different steps involved in measuring environmental impact assessment.

To Relate theonstruction of green buildings with prevailing energy conservation policy and regulations.

To Know and identify different green building construction materials.

al sl W[IDN|PF

To Learn different rating systems and their criteria
INTRODUCTION TO GREEN BUILDING AND DESIGN FEATURES 9 0 0 9

Unit |

Definition of Green Building, Benefits of Green Building, Components/ features of Green Building, Site selection,
Efficiency, Water efficiency, Material Efficiency, Indoor Air Quality.

Site selectionstrategies, Landscaping, building form, orientation, building envelope and fenestration, mater
construction techniques, roofs, walls, fenestration and shaded finishes, advanced passive heating and cooling
waste reduction during constriart.

Unit Il ENERGY AUDIT AND ENVIRONMENTAL IMPACT ASSESSMENT 9 0 0 9

Meaning, Necessity, Procedures, Types, Energy Management Programs.

Introduction, EIA regulations, Steps in environmental impact assessment process, Benefits lamiEaipns of EIA,
Environmental clearance for civil engineering projects.

Unit I ENERGY AND ENERGY CONSERVATION 9 0 0 9

Renewable Energy Resources: Solar Energy, Wind Energy, Ocean Energy, Hydro Energy, Biomass Energy.

Non-renewable EnergRResources: Coal, Petroleum, Natural Gas, Nuclear Energy, Chemical Sources of Energy, Fu
Hydrogen, Biofuels.

Introduction, Specific objectives, present scenario, Need of energy conservation, LEED India Rating System an
Efficiency.

Energysaving houses, Green House, Passive house, Passive house constructienedgywhouse, Zerenergy house
Energy consulting, Energy efficiency.

Unit IV PRINCIPLES AND PLANNING OF GREEN BUILDING 9 0 0 9

Features: Salient features of Grdrilding, Environmental design (ED) strategies for building construction.

Process: Improvement in environmental quality in civil structure Materials: Green building materials and pBaoibts,
Rice husk ash concrete, plastic bricks, Bagasse particle board, Insulated concrete forms. reuse of wastastite
rubber, N&vspaper wood, Non Toxic paint, green roofing.

Housing modernization and management (building and construction safety, energy efficiency in housing,
Refurbishment / Upgrade / Modernization / Renovatibtodular kitchens, bathrooms

Unit vV RATING SYSTEM 9 0 0 9

Introduction to (LEED) criteria, Indian Green Building council (IGBC) Green rating, Green Rating for Integrated
Assessment. (GRIHA) criteria Heatidgentilation Air Conditioning (HVAC) unit in green Building Functions of
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Government organization working for Energy conservation and Audit(EG&jional Productivity council (NPC) Ministr
of New and Renewable Energy (MNRE) Bureau of Eneffigiency (BEE)-BER (Building Energy Rating) Certificates
i Plumbing and Electrical to heating efficiency

Total= 45 Periods

4" Edition, 2021

Text Books:

1 Kibert, C.J., Sustainable construction: Green Building design and Delivery, John Wiley Hobouken, NewJe
Edition, 2012.

5 Chauhan, D S Sreevastha®K., Norconventional Energy Resources, New Age International Publishers, New

Reference Books:

1 | O.P. Gupta, Energy Technology, Khanna Publishing House, New Delhi

Jagadeesh, K S, Reddy Venkatta Rama &Nanjiats K S., Alternative Building Materials and Technologies, N
Age International Publishers,Delhi.

3 | Sam Kubba., Handbook of Green Building Design and Construction, Butterdimithemann.

4 | Means R S, Green BuildingProject Planning and CoBEstimating, John Wiley &Sons

5 | Sharma KV, Venkataseshaiah P., Energy Management and Conservation, IK International.

Bl oon

Course Outcomes:
. . _ Taxonomy

Upon completion of this course, the students will be able to:

Mapped
CO1 | Understand theoncepts of Green Building and its Design Features. Understand
CO2 | Assess Environmental Impacts. Evaluate
CO3 | Explain the concept of Energy and Energy Conservation. Understand
CO4 | Discuss the Principles and Planning of Green Building. Understand
CO5 | Summarize the green Building Functions in various organizations. Understand

COURSE ARTICULATION MATRIX

COs/

POs PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2| PSO3
Cco1 - - - 1 1 2 3 - - 1 2 1 2 - -
COo2 - 1 1 2 - - - 1 - 2 - - 1 3 -
COo3 - - 3 - 3 - - - - 2 2 - - - -
CO4 1 - - - 3 - - - - 2 2 - - - -
CO5 1 1 2 3 3 - - - - 3 2 - - 3 -

Avg 1 1 2 2 25 2 3 1 - 2 2 1 15 3 -

3/2/171 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CEPE24 FORMWORK FOR CONCRETE STRUCTURES Semester
PREREQUISITES Category PE Credit 3
L T P | TH
3 0 0 3

Concrete Technology, Construction Practices Hours/Week

Course Learning Objectives

1 | Toacquire knowledge on formwork requirements and formwork materials

To understand the construction of formworks for structural elements

To impart knowledge in formwork for special structures

2
3
4 | To improve the proficiency in slipform and scaffolds
5

To acquire knowledge on scaffold materials and formwork failures

Unit | FORMWORK MATERIALS AND ACCESSORIES 9 0 0 9

Different types of temporary structuréRequirements for formwork Selection criteria of formwoik Traditional
Classification of formwork Formwork material$ Timber, plywood, steel, aluminium, plastic formworks with requiremg
and permissible stresse

Unit 11 FORMWORK FOR STRUCTURAL ELEMENTS 9 0 0 9

Formwork for isolated, wall, steeped and raft footiifigsormwork for walls- climbing formworki Conventional columr
formwork 1 Traditional slab and beam formwerichieving economy in columiormwork, slab and beam formwork

Unit 111 FORMWORK FOR SPECIAL STRUCTURES 9 0 0 9

Formwork for shells, Formwork for domdsormwork for cast in situ folded platésFormwork for precast folded platés
Formwork for tunnel$ Formwork for Liftshafts Formwork for caissons Formwork for pier§ Formwork for bridge railings
T Formwork for Tunnels

Unit IV FLYING FORMWORK AND SLIPFORM 9 0 0 9

Flying Formwork cycle$ Advantages and disadvantages of Flying Farivertical Slipformi Horizontal Slipformi Types
of Slipformi Components of Slipform, Assembly, Sliding and Dismantling of SlipforGafety operations during Slipfor
erections.

Unit VvV SCAFFOLD AND FORMWORK FAILURE 9 0 0 9

Classification of ScaffoldsTimber, Metal, GalvanizedScaffolds.i Scaffolds for High clearance StructuréBossible
collapses in ScaffoldsCauses of Formwork failuiiePrecautions for avoiding Formwork failures.

Total= 45 Periods

Text Books:

1 | Robert L. PeurifoyGaroldD. OberlendeiFormwork for Concrete Structures, McGraw Hill Education., 2010.

2 | Kumar NeerajJha, Formwork for Concrete Structures, McGraw Hill Publications Education., 2019

Reference Books:

1 | Hanna, A.S, Concreteormwork systems, CRC, 2009

2 | Hurst, M.P, Formwork for Concrete, American Concrete Institute, 2005.
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Course Outcomes: Bl oon
Upon completion of this course, the students will be able to: Taxonomy

Mapped
CO1 | Select the types of formworkaterials for different requirements Understand
CO2 | Know about the building of formwork for various structural elements Understand
CO3 | Explaining the formwork requirements for special structures Understand
CO4 | Justifying the requirements of slipform and its advantages Analysis
CO5 | Planning the safety requirements in Formwork construction Apply

COURSE ARTICULATION MATRIX

COs/

POS POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2| PSO3
COo1 1 1 3 1 - 3 - - - - - - 3 - -
CO2 1 1 3 1 - 3 - - - - - - 3 - -
COo3 1 2 3 1 - 3 - - - - - - 3 - -
CO4 2 2 3 2 - 3 - - - - - - 3 - -
CO5 2 1 3 2 - 3 - - - - - - 3 - -

Avg 14 | 14 3 1.4 - 3 - - - - - - 3 - -

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CEPE25 MARINE POLLUTION MONITORING AND CONTROL Semester

PREREQUISITES Category PE Credit 3

NIL L T P | TH
Hours/Week

3 0 0 3

Course Learning Objectives

1 | This subject educated the students about Coastal and Marine environment, ocean dynamics, sources of marir
and methods for monitoring, modeling and control.
2 | The subject deals with the method foonitoring the marine pollution
3 | The subject cover modelling and controlling methods of marine pollution
4 | The subject deals with evaluate the marine pollution using GIS and RS technologies
5 | This subject educated the students about various pollution controlling factors on marine
Unit | MARINE ENVIRONMENT 9 0 0 9

Seas and oceans, Continental area, Coastal zone, Properties of seawater, Principles of Marine Geology, coastg
Beaches, Estuaries, Lagoorkhe oceans and climate

Unit 11 OCEAN HYDRODYNAMICS 9 0 0 9

Wave Theory, Waves in shallow watémRefraction, Diffraction and Shoaling, Approximations for deep and shallow
conditionsi Tidal Classification General circulation of ocean watgbgean currentsCoastalsediment transportOnshore
offshore sediment transpeBeach formation and coastal procesgesinamis, storm surge, El Nino effect.

Unit 111 MARINE POLLUTION SOURCES AND EFFECTS 9 0 0 9

Sources of Marine PollutiaginPoint and nofpointsources, Pollution caused by Oil Exploration, Dredging, Offshore Struct
Agriculture Impacts of pollution on water quality and coastal ecosystéfasine discharges and effluent standards

Unit IV MONITORING OF MARINE POLLUTION 9 0 0 9

Basic measurementsSounding boat, lead lines, echo soundensrrent meterstide gauge-use of GPS Measurement o
coastal water characteristicseabed samplingModeling of Pollutant transport and dispersigdil Spill Models -Ocean
Monitoring satellites Applications of Remote Sensing and GIS in monitoring marine pollution

Unit VvV MARINE POLLUTION CONTROL AND ICZM 9 0 0 9

Design of out fallsPollution Control strategieisSelection of optimal Outfall location®lational and International Treatie
Coastal Zone Regulatiomotal Maximum Daily Load applicationsi Protocols in Marine Pollution ICZM and Sustainabl¢
Development

Total= 45 Periods

Text Books:

1 | Marine Pollution (5thEdition) R.B. Clark, C. Frid and M Atttrill Oxford Science Publications, 2001

2 | Marine pollution Dr.P.C.Sinha ,Anmol Publications Pvt. Ltd, 1998

Reference Books:

1 | Problems of Marine Pollution : India and Canada, Raghavan, Sudha , Eastern Book Corporation,Delhi, India,

2 | Laws, E.A., Aquatic pollution, an introductory text. John Wiley and Sons, Inc., New York, 2000
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Course Outcomes:

Bl oon

] ] _ Taxonomy
Upon completion of thisourse, the students will be able to:
Mapped
CO1 | Ability to know about marine environment Understand
co2 Iea.rn.t.the physpal concepts Iylng be_hlnd the oceanic currents and natural processes of Understand
activities happening over thmarine environment
CO3 | Acquired knowledge on the marine pollution and the effect of the same on the ecology Remember
coa Gain the knowledge on remote sensing and various other techniques for measuring and m Aol
oceanicenvironment parameters bRl
CO5 | Acquired knowledge on control of marine pollution and sustainable development Remember
COURSE ARTICULATION MATRIX
COs/
PO POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2| PSO3
S

co1 2 1 2 1 - 1 - - 2 2 2 2 1 - 2
CO2 3 1 - 2 2 - 1 1 1 2 2 2 1 - 2
COo3 2 2 2 1 1 2 - - 2 3 2 1 1 - 2
CO4 - 3 2 2 2 2 2 - 3 3 2 3 3 1 3
CO5 1 2 2 1 2 1 2 1 2 3 2 2 2 - 2

Avg 16| 20| 16| 14| 14| 12| 10| 04 | 20 2.6 2.0 2.0 1.6 0.2 2.2

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CEPE26 OPEN CHANNEL FLOW Semester
PREREQUISITES Category PE Credit 3
L T P | TH
3 0 0 3

Mechanics of Fluids, Applied Hydraulics Engineering Hours/Week

Course Learning Objectives

To introduce Open Channel Flow, types of open channel, application

To impart knowledge about Hydraulic Slope, Hydraulic Curve

To impart knowledge about Critical depth, velocity, Hydraulic jumps

To applyfundamental concepts and techniques of hydraulics, hydrology in the analysis

a|l b~ W|IDN|PF

To analyses flow characteristics in open channel, design hydraulic machines

Unit | INTRODUCTION 9 0 0 9

Basic concepts of free surface flows, velocity and pressistebution, Mass, energy and momentum principle for prism
and nonprismatic channels, Review of Uniform flow: Standard equations, hydraulically efficient channel sections, co
sections. Energyepth relations: Concept of specific energy, spedifice, critical flow, critical depth, hydraulic exponen
and channel transitions

Unit Il GRADUALLY VARIED FLOW (GVF) 9 0 0 9

Equation of gradually varied flow and its limitation, flow classification and surface profiles, Control seCtionputation
methods and analysis: integration of varied flow equations by analytical, graphical and advanced numerical
Transitions of subcritical and supercritical flow, flow in curved channels.

Unit 1l RAPIDLY VARIED FLOW (RVF) 9 0 0 9

Characteristics of rapidly varied flow, Classical hydraulic jump, Evaluation of the jump elements in rectangular-g
rectangular channels on horizontal and sloping beds, Hydraulic jump in gradually and suddenly expanding
submerged hydrauliaimp, rolling and sky jump, use of jump as an energy dissipator

Rapidly varied unsteady flow.Equat i on of moti on for unsteady fl ow,
waves, open channel positive and negative surge.

Unit IV SPATIALLY VARIED FLOW (SVF) 9 0 0 9

Basic principles, Differential SVF equations for increasing and decreasing discharge, Classifications and solutions| |
methods for profile computation, Flow over side

Unit V FLOW MEASUREMENT 9 0 0 9

Flow measurement by sharp crested and broad crested weirs, critical depth flumes, sluice gate, Free overialP &tahad
flume, Venturi Flume, Cut throat flume

Total= 45 Periods

Text Books:

1 | Chatterjee, S. N., Water Resources Conservatiovamagement, Atlantic Publishers, 2008.

2 | Murthy, V.V.N., Land and Water Management, Khalyani Publishers, 2009

Reference Books:

1 | Murthy, J. V. S., Watershed Management, New Age International Publishers, 1998.

2 | Suresh Rao, Soil and Watéobnservation Practices, Standard Publishers, 1998.
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Course Outcomes:

Bl oon

Upon completion of this course, the students will be able to: Taxonomy

Mapped
CO1 | Knowledge of types of open channel flow Remember
CO2 | Analysis the various afradually varied flow Analyse
CO3 | Analysis the various types of hydraulic jump Analyse
CO4 | Understand the spatially varied flow Understand
CO5 | Knowledge of flow measurement Remember

COURSE ARTICULATION MATRIX

COs/

POS PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2| PSO3
Co1 3 3 3 1 1 - - - - - - - - 3 -
CO2 3 3 2 1 1 - - - - - - - - 3 -
COo3 3 2 1 2 1 - - - - - - - - 2 -
CO4 2 2 1 1 1 - - - - - - - - 2 -
CO5 3 2 3 2 1 - - - - - - - - 2 -

Avg 28 | 24 2 1.4 1 - - - - - - - - 24 -

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CEPE27 GROUND IMPROVEMENT TECHNIQUES Semester

PREREQUISITES Category PE | Credit 3

L T P | TH
3 0 0 3

Mechanics of Soils & Foundation Engineering Hours/Week

Course Learning Objectives

1 | The student is expected to identify basic deficiencies of various soil deposits

To learn the various techniques of drainage and dewatering

To know about various isitu treatment of soil samples

2
3
4 | To study thadetails about earth reinforcement
5

To understand about the grouting techniques

Unit | INTRODUCTION 9 0 0 9

Role of ground improvement in foundation engineefimgethods of ground improveménGeotechnical problems in alluvig
laterite and blackotton soilsSelection of suitable ground improvement techniques based on soil condition.

Unit 1l DRAINAGE AND DEWATERING 9 0 0 9

Drainage techniquésWell pointsi Vacuum and electrosmotic methodé Seepage analysis for two dimensiofiav-fully
and partially penetrating slots in homogeneous deposits (Simple cases only).
IN SITU TREATMENT OF COHESIONLESS AND

Unit 111 9 0 0 9
COHESIVE SOILS

In-situ densification of cohesionless and consolidation of cohesiveifjisamic compaction and consolidatignVibro-
flotationT Sand pile compaction Preloading with sand drains and fabric drdirstone column$ Lime pilesi Installation
techniques only relative merits of various methods and their limitations.

Unit IV EARTH REINFORCEMENT 9 0 0 9

Concept of reinforcemerit Types of reinforcement material Applications of reinforced earth use of Geotextiles fo
filtration, drainage and separation in road and otherworks.

Unit V GROUT TECHNIQUES 9 0 0 9

Types of grout§ Grouting equipment and machindryinjection method$ Grout monitoringi Stabilisation with cement
lime and chemicalé Stabilisation of expansive soils.

Total= 45 Periods

Text Books:

1 | Purushothama Raj P., Grouhdprovement Techniques, Tata McGradill Publishing Company, New Delhi, 1995

2 | Koerner R.M., Construction and Geotechnical Methods in Foundation Engineering, MElBlel®94.

3 | Moseley M.P., Ground Improvement , Blackie Academic and Professional, Chapman and Hall, Glasgow, 1993

Reference Books:

1 | Jones J.E.P., Earth Reinforcement and Soil Structure, Butterworths, 1995

2 | Koerner R.M., Design with Geosynthetics, (3rdEdition) Prentice Hall, New Jersey
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Course Outcomes: Bl oon
Upon completion of thisourse, the students will be able to: Taxonomy
Mapped
CO1 | Demonstrate the various ground improvement techniques Understand
CO2 | Understand drainage and dewatering techniques Understand
CO3 | Carry out in situ treatment of cohesionless aoldesive soils Understand
CO4 | Apply the geotextile material in practice Apply
CO5 | Know the grouting equipment and monitoring Apply
COURSE ARTICULATION MATRIX

COs/

POS PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2| PSO3
Cco1 1 - 2 2 3 2 2 2 - - - 1 2 - -
CO2 1 - 2 2 3 2 2 2 - - - 1 2 - -
CO3 1 - 2 2 3 2 2 2 - - - 1 2 - -
CO4 1 - 2 2 3 2 2 2 - - - 1 2 - -
CO5 1 - 2 2 3 2 2 2 - - - 1 2 - -

Avg 1 - 2 2 3 2 2 2 - - - 1 2 - -

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)

GCE, SALEM (AUTONOMOUS) R -2022 SYLLABUS

199



22CEPE28 RAILWAY ENGINEERING Semester

PREREQUISITES Category | PE | Credit 3

L T P | TH
3 0 0 3

Surveying and Transportation Engineering Hours/Week

Course Learning Objectives

To introduce the students about Railways planning

To know about the basics and design of various components of railway Engineering

To study about the types and functions of track, junctions and railway stations.

To understand about construction procedure for railways

a|l b~ W|IDN|PF

To impart knowledge about metro, mano and seaport

Unit | RAILWAY PLANNING AND ALIGNMENT 9 0 0 9

Elements of permanent wayRails, Sleepers, Ballast, rail fixtures and fastenings, Selection of gauges, Track Stress
of wheels, creep in rails, defects in railRoute alignment surveys, conventional and modern methods

Unit 1l CURVATURE OF TRACK 9 0 0 9

Designation of curvé Types of curves and degree of cuivigansition curvé Geometric design of railwagradient, supe
elevation, widening of gauge on curvésvel Crossings.

Unit 111 RAILWAY CONSTRUCTION AND MAINTENANCE 9 0 0 9

Earthworki Stabilization of track on poor sail Track drainage Calculation of Materials required for track layiiig
Construction and maintenance of tracks

Unit IV RAILWAY OPERATION AND CONTROL 9 0 0 9

Points and crossings and their desigifirack junctionsi simple track layout$ Railway Station and yards and passen
amenitiesSignaling and interlocking Train movement control systems

Unit V URBAN INFRASTRUCTURE FOR METRO 9 0 0 9

Infrastructure for Metrdntroduction to metros, Planning of Metros, Alignment/ Span configuration and overvie
superstructure construction, Mono and undergraaitdiays.

Total= 45 Periods

Text Books:

1 | A Text Bookof Railway Engineering | S. C. Saxena S. P. Arora | Dhanpat Rai Publications

2 | Railway Engineeringpy Rangwala 2017,27Edition

3 | Railway Track Engineeringy J S MundreyFifth Edition 2017

Reference Books:

Satish Chandra And M. M. i/Sgcand ®ditibn) Bublishad By @xdoyd URivergity Rr
2013

2 | Railway Planning, Management, And Engineerifig=lition By V.Profillidis

3 | Railway Transport PlanningndManagement Stefano De Luca June 22 ,2022

4 | Modern Railway Engineering By As. HessamMarch 27" 2017
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Course Outcomes: Bl oon
Upon completion of this course, the students will be able to: Taxonomy
Mapped
CO1 | Carry out the surveys for railways Apply
CO2 | Understand the design elements in Railway Constructions Understand
CO3 | Understand the Construction techniques and Maintenance of Track laying and Railway statii Understand
CO4 | Implement the railway operation Apply
CO5 | Apply the construction of metro infrastructure Apply
COURSE ARTICULATION MATRIX

COs/

POS PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2| PSO3
Co1 3 3 2 - 2 - - 1 - - - - 2 - 2
CO2 3 3 3 - 3 - - 1 - - - - 1 - 3
COo3 - - - 2 3 1 - - - - - 2 1 - 1
CO4 1 1 - - 2 - - - - - - 2 1 - 3
CO5 - - - 2 2 2 - 2 - - - 2 2 - 3

Avg 23| 23| 27 2 24 | 15 - 1.3 - - - 2 14 - 24

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CEPE29 URBAN PLANNING & DEVELOPMENT Semester

PREREQUISITES Category PE | Credit 3

L T P | TH
3 0 0 3

Surveying and Architecture Hours/Week

Course Learning Objectives

1 | To know thebasic requirements for urbanization and industrialization

To enable students to understand the trend of urbanization at different level

To enable students to have the knowledge on urban planning and development process

2

3

4 | To introduce about theegulations and laws related to Urban design
5

To understand the act of legislation and management for management of urban system

Unit | INTRODUCTION 9 0 0 9

Basic requiremenfs current scenario of metropolitan and other citidged of urbanisation and industrializatidefinition
of Human settlement, Urban area, Town, City, Urbanisation, Suburbanisation, Urban sprawl.

Unit 1l BASIC ISSUES 9 0 0 9

Perturban areas, Central Business District (CBD), Classification of urban &arésend of Urbanization at Internationa
National, Regional and State level.

Unit 111 PLANNING PROCESS 9 0 0 9

Principles of Planning Types and Level of Plargtages in Planning Proceis$soals, Objectives, Delineation of Planni
Areas, Surveys and Questionnaire Design.
DEVELOPMENT PLANS, PLAN FORMULATION AND

Unit IV EVALUATION 910109

Scope and Content of Regional Plan, Master Plan, DetBitagtlopment Plan, Development Control Rules, Transfe
Development Rights, Special Economic Zorieevelopment of small town and smart citiesse studiesCMDA Approval i
benefits of approval

Unit \/ LEGISLATION, DEVELOPMENT AND MANAGEMENT OF 9 0 0 9

URBAN SYSTEM

Town and Country Planning Act, Land Acquisition and Resettlement Act etc., Urban Planning Standards and Re
Involvement of Public, Private, NGO, CBO and Beneficiaries.

Total= 45 Periods

Text Books:

1 | Goel, S.L Urbarbevelopment and Management, Deep and Deep publications, New Delhi 2003

2 | George Chadwick, A Systems view of plannihttps://www.scribd.com/user/301453208/Elseeience 2016

3 | Singh V.B, Revitalised Urban Administration in India, Kalpaz publication, Delhi, 2002

4 | Edwin S.Mills and Charles M.Becker, Studies in Urban development, A World Bank publication, 1986
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Reference Books:

1 | Tamil Nadu Town and Country Planning Act 1971, Government of Tamil Nadu, Chennai

2 | Goel S.L., Urban Development and Management, Deep and Deep Publicatiori3ehgv2002

3 | Thooyavan, K.R., Human Settlemeinté Planning Guide to Beginners, M.A Publications, Chennai, 2005

4 | CMDA, Second Master Plan for Chennai, Chennai 2008

Course Outcomes: Bl oon
Upon completion of this course, the students will be able to: Taxonomy

Mapped
CO1 | Describe basic issues in urban planning Understand
CO2 | Formulate plans for urban and rural development Create
CO3 | Plan and analyses socio economic aspects of urban and rural planning Analyse
CO4 | Design the urbadevelopment projects Analyse
CO5 | Manage the urban development projects. Analyse

COURSE ARTICULATION MATRIX

COs/

POS POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2| PSO3
Cco1 1 1 1 1 1 1 1 - - - - - 1 - -
CO2 1 3 2 1 1 1 1 - - - - - 2 - -
CcOo3 1 1 2 2 2 1 1 - - - - - 2 - -
CO4 1 1 3 2 1 1 1 - - - - - 1 - -
CO5 1 1 3 2 1 1 1 - - - - - 1 - -

Avg 1 14| 22| 16 | 1.2 1 1 - - - - - 1.4 - -

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)

GCE, SALEM (AUTONOMOUS) R -2022 SYLLABUS 203



22CEPE30 FERROCEMENT TECHNOLOGY Semester

PREREQUISITES Category PE Credit 3

NIL L T P | TH
Hours/Week

3 0 0 3

Course Learning Objectives

1 | To give a good insight about tiferrocement technology

To impart knowledge about the mechanical properties of ferrocement

To give an understanding of construction methods of ferrocement

2
3
4 | To impart knowledge about the design of ferrocement structures
5

To impart knowledge about the hydraulic structures and soil retaining structures

Unit | INTRODUCTION 9 0 0 9

Definition, historical background, Constituent materi@snent mortar, skeletal steel, mesh reinforcerigpes of meshes
distinct characteristics deérrocement versus reinforced concrete, Similarities between ferrocement and reinforced (
applications.

Unit 11 MECHANICAL PROPERTIES 9 0 0 9

Behaviourof ferrocement in tension, cracking and multiple cracking behavior, maximum elongation at failure, stres
cracking, elastic modulus in tension, behaviour of ferrocement in befahdgversus deflection response, impact stren
leakage, fire reistance, durability.

Unit 1l PRACTICAL DESIGN GUIDELINES 9 0 0 9

Allowable stresses under maximum service load, maximum crack width, fatigue life, durability and corrosion, de
limitation. Practical design parameters for ferrocemetruver, thickness and mesh opening, skeletal reinforcement ¢
minimum volume fraction of reinforcement, minimum volume fraction in water retaining structures, fibers, number

layers, bending membeishybrid fiber reinforcement, wire diameteméness of matrix. Guidelines for good constructior

Unit IV FERROCEMENT IN BUILDING CONSTRUCTION 9 0 0 9

Construction methodSkeletal Armature method, Closed mould method, Integral Mould method, Open methdd
ferrocement precast walls, hollow floors, hollow beams, roofing units, earthquake resistant structures, cost compar
conventional construction.

Unit \/ HYDRAULIC AND SOIL RETAINING STRUCTURES IN 9 0 0 9
FERROCEMENT

Water retaining structure®esign and method of fabrication and casting, storage tanks of various types, foot-taiuigje
lining. Sail retaining structureFerrocement counterfort retaining wall, Ferrocement containers for storing granular ma
Method of precasting

Total= 45 Periods

Text Books:

1 | BR Paul and R P Pama. Published by International Ferrocement Information Centre. A.l.T.Bangkok, Thailand

Stateof-the-art report and guide for Design,Constructiand Repairs of Ferrocement; ACI committee Report.
ACI549R- 88 and ACI 549.1R.88. Published by American Concrete Institute, Detroit, USA
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Reference Books:

Ferrocement and laminated cementitious composites A E Naaman Pufflstterepress, Ann Arbor, Michigan,
USA

2 | FerrocementMaterials and applications; Publication SP 61, A C | Detroit. U S A

Course Outcomes: Bl oon

. . . Taxonomy
Upon completion of this course, the students will be able to: Mapped
CO1 | Know about thderrocement technology Remember
CO2 | Acquire knowledge about the mechanical properties of ferrocement Remember
CO3 | Understand of construction methods of ferrocement Understand
CO4 | Design the ferrocement structures Create
CO5 | Understand thaydraulic structures and soil retaining structures Understand

COURSE ARTICULATION MATRIX

COs/

POS PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2| PSO3
Co1 - - - - - 2 3 - - - - - 3 - -
co2 - - - - - 2 3 - - - - - 3 - -
Co3 - - - - - 2 3 - - - - - 3 - -
CO4 3 2 2 - 2 2 2 - - - - - 3 - -
CO5 - - - - - 2 3 - - - - - 3 - -

Avg 3 2 2 - 2 2 2.8 - - - - - 3 - -

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CEPE31 EARTH RETAINING STRUCTURES Semester

PREREQUISITES Category PE | Credit 3

L | T | P |TH

Soil Mechanics and Foundation Engineering Hours/Week

3 0 0 3

Course Learning Objectives

To impart knowledge on students about various theories in Earth Pressure

To impart knowledge on students to Analyse the Stability of retaining structure

To acquire knowledge in the Analysis and degifjsheepile wallsand anchosystems

To get aideaabout thdateral pressurduring supported excavation

a|l b~ W|IDN|PF

To understand the concepts in analysis and dediglurry supported trenches and deep cuts.

Unit | EARTH PRESSURE THEORIES 9 0 0 9

Introductioni State of stress in retained soil madsarth pressure theorié<Classical and graphical techniguieActive and
passive casdsEarth pressure due to external loads, empirical methods. Wall movement and complex geometry.

COMPACTION, DRAINAGE AND STABILITY OF

unitl RETAINING STRUCTURES

9 0 0 9

Retaining structuré Selection of soil parameteisLateral pressure due to compaction, strain softening, wall flexibi
drainage arrangements and its influenic8tability analysis of retaining structure both for regular and earthquake force

Unit 1l SHEET PILE WALLS 9 0 0 9

Types of sheet pilésAnalysis and design of cantilever and anchored sheet pileinfafie earth support methddixed earth
support method. Design of anchor systénisolated and continuous.

Unit IV SUPPORTED EXCAVATIONS 9 0 0 9

Lateral pressure on sheetingbraced excavation, stability against piping and bottom heaving. Earth pressure aroun
lining, shaft and silo$ Soil anchord Soil pinningi Basic design concepts.

Unit VvV SLURRY SUPPORTED TRENCHES 9 0 0 9

Basic principles$ Slurry characteristic$ Specificationd Diaphragm and bored pile wallsstability Analysis and design.

Total= 45 Periods

Text Books:

Clayton, C.R.1., Militisky, J. And Woods, RWoods Earth pressure and Eafftetaining structuresBEdition, CRC
Press, 2014.

2 |[Muni Budhu fiFoundati ons 0an dVodgg&iSans2008et ai ni ng Struc

Reference Books:

1 |Das, B. M., APrincipl es "&ditioncgEhe RWScériesindCwil Endinaegirig,1@98.r i n
2 |Das, B. M., fdPrincipl es "a&ditioncgEhe RWSsdriesincCwil Enginaegrig,1@98.r i n
3 |Rowe, R. K., fAGeotechnical and Geoenvironment al En
4 |[Koerner, R. M., 0 De s [{gditionwPrentice Halek®87y nt heti cso, 3
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5| Day, R.W., AGeotechnical and Foundation Engineer.:
6 |[Mandal , J. N. , fiGReeoit refxarid eeds 0So idx faordd & | BH Publ i shi
7 |[McCart hy, D. F. fEssentials of Soi | ™"EditionhPaemticecHall, 2002d

8 | Hajnal, I., Marton, J. and Regele, Z., Construction of diaphragm walls, A \Wileterscience Publication, 1984.

9 | Petros P. Xanthakos., Slurry walls as structural systems, 1993

Course Outcomes: Bl oon
Upon completion of this course, the students wilbb& to: Taxonomy

Mapped
CO1 | Understand various Eartfressure theories Understand
CO2 | Analysis the Stability of retaining structure Analyse
CO3 | Analysis, desigmof sheefpile wallsand anchosystems Analyse
CO4 | Estimate thdateralpressurauring supported excavation. Apply
CO5 | Analysis, desigrof slurry supported trenches Analyse

COURSE ARTICULATION MATRIX

COs/

POS POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2| PSO3
Cco1 2 2 2 2 - - 1 - - 1 - - 3 1 -
CO2 3 3 2 2 - - 2 - - 1 - - 3 1 -
Cco3 3 3 2 2 - - 2 - - 1 - - 3 1 -
CO4 3 3 1 2 - - 2 - - 1 - - 3 1 -
CO5 3 3 2 2 - - 2 - - 1 - - 3 1 -

Avg 28 | 28 | 28 2 - - 2.8 - - 1 - - 3 1 -

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22MAOEO01 SAMPLING THEORY AND NUMERICAL METHODS

PREREQUISTIES CATEGORY
Basic 12" level knowledge of Probability, Statistics, Matrices, ODE and PDE BS 3

Course Objectives:

,_
o|-
o|T
w|O

1. | To gain the knowledge of tests of significance for large and small samples.

2. | Tofind the numerical solution of linear, ndinear equations and tabtain the knowledge about fitting of curves by
method of least squares.

3. | To obtain the knowledge about numerical interpolation, differentiation and integration.

4. | To acquire the knowledge about numerical solutions to first order ordiiffeyential equations using single step g
multi-step methods.

5. | To gain the knowledge about numerical solutions to second order partial differential equations by using exj
implicit methods.

UNITI | SAMPLING THEORY |9 o [0 |9
Test ofsignificance: Large Sample tests for Single proportion, difference of proportions, single mean and difference ¢
Small Sample test for single mean, difference of means, test for ratio of varigBbesquare test for goodness of fit a
independece of attributes.

UNIT Il | SOLUTION OF EQUATIONS 9 o [0 |9
Solutions of nonlinear equations by Newton Raphson Me8adtions of linear system of equations by Gauss Elimina
Gauss Jacobi and Gauss Seidel methods, Curve fitting by the MetheasbfSquares Fitting of straight lines, second degr
parabolas.

INTERPOLATION, NUMERICAL DIFFERENTIATION AND
UNIT I INTEGRATION 910 (09
I nterpol ati on usi ng Ne wt o n 9 lsterpBlationvwatht uheq@ah idterv@idl e Witva n @ s
di fference and -NagmeangaelbsDfbfenwneati ati on and | nteghit
Simpsonbdés 3/8 rule.
UNIT IV | NUMERICAL SOLUTION FOR ORDINARY DIFFERENTIAL 9 1o |lo |9
EQUATIONS

Ordinarydifferential equations: Taylor seriesmeth@u | er and mo di fRuegdKuttametieod df feurtimoede)
for solving first order differentialMi | ne 6s and Adoaantdrsnetippdse di ct or

UNITV | NUMERICAL SOLUTION FOR PARTIAL DIFFERENTIAL 9 lo lo |9
EQUATION S

Partial differential equations: Finite difference solution of -tmensional Laplace and Poisson equatidngplicit and
Explicit methods for one dimensional heat equation (Bender Schmidt and Biehiddsonmethods} Finite difference explicit
method for wave equation.

Total (45 L + QT) = 45Periods

Text Books:

1 Veerarajan T, iProbability and "REditod dam MeGrawcHdl £ducafol
Pvt. Ltd., New Delhi, 2016.

2. Kandasamy. P, Thilagavathy. K, Gunavathi. K, #ANumer

3. Gupta, S.C. and Kapoor, V. K., fHFKbhandlandBomstNew Belhip f M
11t Edition, 2014.

Reference Books:
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1. Freund John, E. and Miller | r wi nh"Edito® Prentica Hall Indiat(R) Lta
2010.
2. Gerald, C. F. and Nhmeartil egyl, Andl. y sifikAp,pl Siexdt h Edi
2002.
3. M. K. Ve n k aunserical Methods infBcience and Engineedjrig' Edition, National Publishing Company
2000.
4, Jain M. K, l yengar K Mt haidis ROK. ,SciMummefiicaland
International (P) Ltd, Publishers, 2003.
5. Mani sh Goyal, ANumeri cal Me t b g dFtEditiam ldaxmBRublicatioast () ttdy |
2009.
Course Outcomes: Bl oomés Ta
Upon Completlon of this course, the students will be able to: Mapped
Cco1 Learn about the concept of sampling theory and testing of hypotheses. L2: Understanding
Find the numerical solution of equations and fitting the curves by Least S| L2: Understanding
Cco2
Method.
Appreciate the numerical techniques of interpolation in various intervals and| L3: Applying
COo3 . . o . . . )
the numerical techniques differentiationand integration for engineering problen
CO4 Solve the initial value problems for ordinary differential equations. L3: Applying
Find the numerical solution of the partial differential equation by using the H )
CO5 . L2: Understanding
difference method.

COURSE ARTICULATION MATRIX

CP%SS/ PO1|PO2 | PO3 [PO4|PO5 | PO6 | PO7 | PO8 | PO9 [PO10|PO11| PO12|PSO1 PSO2| PSO3
coil | 3 | 2 2 2

co2 | 3 | 2 2 2

co3 | 3 | 2 2 2

co4 | 3 | 2 2 2

cos | 3 | 2 2 2

Avg | 3 | 2 | - 2 | - - - - ; - ; ] 2 ] ]

3/2/1-indicates strength of correlation-(Bigh, 2Medium, * Low)
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22MAOEO02 NUMERICAL METHODS

PREREQUISTIES CATEGORY
Basic 12 level knowledge of solution of equations, differentiation, integrat
ODE and PDE. BS 3|0]0]s

Course Objectives:
1. | To familiarize the numerical solution of the linear system of equations.

2. | To understand the concept of interpolation apdroximation.

3. | To obtain the knowledge about numerical differentiation, integration.

To familiarize the students on solving first order ordinary differential equations using single step arstep

4. methods

5. | To enable them to solmundary value problems associated with engineering applications using numerical m

UNITI | SOLUTION OF EQUATIONS l9 |o |0 |9
Solutions of nonlinear equations by Newton Raphson Me8uldtions of linear system of equations by Gédtigsination,
Gauss Jordan, Gauss Jacobi and Gauss Seidel Methods.

UNIT Il | INTERPOLATION AND APPROXIMATION |9 [o |0 |9
Interpolation with Equal Intervalde wt on6s For war d and-UBequalknieeavaldd e wtna reé g
difference formula and Lagrangian Polynomials.

UNIT Il | NUMERICAL DIFFERENTIATION AND INTEGRATION | 9 | 0 | 0 | 9

Newt ondés FRackweadr Differencesl to compute derivatvespezoidal ruleSi mpsonés 1/ 3 r

rulei Two- and threepoint Gaussian quadrature formulas.

UNIT IV | INITIAL VALUE PROBLEMS FOR ORDINARY DIFFERENTIAL 9 1o lo |9
EQUATIONS

Solving first ordefODET Single step method: Taylor series mettifuder and modified Euler Methelourth order Runge

Kutta methodMu | t i st ep met hod: Mil neds and Adambés predict

UNIT V BOUNDARY VALUE PROBLEMS IN ORDINARY AND PARTIAL 9 1o |lo |9
DIFFERENTIAL EQUATION S

Finite difference solution of second order ordinary differential equatiamite difference solutions of ordimensional heal
equation by explicit and implicit metho@@ne dimensional wave equation atwlo-dimensional Laplace and Poiss
equations.

Total (45 L +0T) = 45Periods

Text Books:
1. Veerarajan. T and Ramachandr an, #A'Nu melraitca IMcnGa tahw
2006

2. Kandasamy.PT hi | agavathy. K, Gunavathi.K, ANumeri cal M

Reference Books:
1. Gerald, C. F. and Wheatley, P.O.,0 Applied Numer

2002.

2. M.K. Ve n k at aNumeniaahMethdds in Science and Engineedjrif Edition, National Publishing Company
2000.

3. Jain M. K. lyengar, K & Jain R. K., ANumeri cal M ¢
International (P) LtdPublishers, 2003.

4. Mani sh Goyal, ANumeri cal Me t h o d $Edidom,d ax®itPabticatisns {Px Lad
2009.
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Course Outcomes:
Upon completion of this course, the students will be able to:

Bl oombés Ta
Mapped

co1 Obtain the numerical solutions of linear and nonlinear equations. L2: Understanding
co2 Acquired the techniques of interpolation and approximations. L2: Understanding
co3 Familiarize with numerical differentiation and integration. L2: Understanding
CcO4 Solve the initial value problems for ordinary differential equations. L3: Applying

co5 Acquire the techniques of solving Boundary value problems. L2: Understanding

COURSE ARTICULATION MATRIX

%%Z/ PO1|PO2 | PO3 |PO4|PO5 | PO6 | PO7|PO8 | PO9 |PO10|PO11 PO12|PSO1 PSO2| PSO3
coil | 3 | 2 2 2

co2 | 3 | 2 2 2

co3 | 3 | 2 2 2

co4 | 3 | 2 2 2

cos | 3 | 2 2 2

Avg | 3 | 2 | - 2 | - - - - ; - ; ; 2 ] ]

3/2/1-indicates strength of correlation-Bigh, 2Medium, : Low)

GCE, SALEM (AUTONOMOUS) R -2022 SYLLABUS 212



22MAOEO03 PROBABILITY AND QUEUING THEORY

PREREQUISTIES CATEGORY

—
o|-
o

C
3

Basic 12" level knowledge of Probability and Statistics. BS 3

Course Objectives:

To understand the basic conceptsongdimensional random variables and to introduce some standard distrib

L applicable to engineering which can describe reaplifenomenon.

2. | Tounderstand the concept of tadimensional random variables, Correlataomd linear regression

To provide necessary basic concepts in random processes for applications such as random signals, linear
communication engineering.

4. | To understand the concept of queueing models and apply in engineering.

5. | To understand the significance of advanced queueing maddisievelop probabilistic models which can be use
several areas of science amhineering

UNITI | RANDOM VARIABLES |9 [o |0 |9
Discrete and continuous random variablesMomentsi Moment generating functions Binomial, Poisson, Uniform
Exponential and Normal distributions.

UNITII | TWO - DIMENSIONAL RANDOM VARIABLES |9 [o |0 |9
Joint distributiond Marginal and conditional distributiorisCovariancd Correlation and linear regressiornransformation
of random variables .

UNIT Il | RANDOM PROCESSES |9 [o o |9
Classificationi Stationary proces$ Markov process Poisson process Discrete parameter Markov chainChapman
Kolmogorov equations

UNIT IV | QUEUEING MODELS |9 [o |0 |9
Markovian queue$ Birth and death processésSingle and multiple servejueueing models L i t t | e 6-Quelies with
finite waiting rooms.

UNITV | ADVANCED QUEUEING MODELS |9 o Jo |9
Finite source modelsM/G/1 queué Pollaczek Khinchin formulaM/D/1 and MO /1 as special caseSeries queugsOpen

Jackson networks.

Total (45 L +0T) = 45Periods

Text Books:

1. Gr oss, D. , Shortl e, J. F, Thompson, J. M and Har Mj
Edition, 2014.

2. |l be, O.C., AFundamentals of Applied Probability

Reference Books:

1. Hwe i Hs u, iSchaumés Outline of Theory and Prolled
Tata McGraw Hill Edition, New Delhi, 2004.

2. Taha, H. A. , 7 Op &Ediionj Rearsen IiRlia Edrieatios Setvices, Delhi, 2016.

3. Trivedi, K. S., AProbabil ity and StatistiApplwicts

2"¢ Edition, John Wiley and Sons, 2002.
4. Yates, R.D. and Goodman. D. J. YEdiidhrWildyfdbid Pvti Ltdy Baagalaks
2012.
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Course Outcomes:
Uponcompletion of this course, the students will be able to:

Bl oombés Ta
Mapped

Understand the fundamental knowledge of the standard distributions whic

L2: Understanding

Cco1 . .
describe real life phenomenon.

co2 Understand theconcepts of twalimensional random variable€orrelationand | L2: Understanding
linear regression

CO3 Apply the concept of random processes in engineering disciplines. L3: Applying

CoO4 Acquire skills in analysing queueing models. L2: Understanding
Understand and characterize phenomenon which evolve with respect to tanr] )

CO5 L2: Understanding

probabilistic manner.

COURSE ARTICULATION MATRIX

CI;%SS/ PO1|PO2 | PO3 |PO4|PO5 | PO6 | PO7 | PO8 | PO9 |PO10|PO11 PO12|PSO1 PSO2| PSO3
co1 3 2 2 2

Cco2 3 2 2 2

Co3 | 3 2 2 2

CO4 3 2 2 2

Cos5 | 3 2 2 2

Avg 3 2 - 2 - - - - - - - - 2 - -

3/2/1%-indicates strength of correlation-(@igh, 2Medium, * Low)
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22CEOEO1 ENVIRONMENTAL MANAGEMENT Semester Vi
PREREQUISITES Category OE Credit 3
L T P | TH

NIL Hours/Week

3 0 0 3

CourseLearning Objectives
1 | To study the variable natures of our environmental resources and to understand their importance associate

societic life.

2 | To study the variable categories of pollutants and their controlling measures

3 | To impart an understanding of systems approach to Environmental Management as per 1SO 14000 and {

the management plan using gis tools

4 | To impart skills for environmental performance in terms of legal compliance, pollution prevention and cg

improvement.
5 | To impart skills for managing the usage of our natural resources without disrupting balance and stability of th
system.
Unit | ENVIRONMENTAL RESOURCES 9 0 0 9

Non-renewable resourcédineral use and exploitation; fossil fuels. Renewable resources: Water ressuppds demand
damsbenefits and problems; Soil and Land resourc®sucture, formation, erosion, conservation of soil, agricult
practices, landise,degradation and desertification; Fishefigiand and marine fisheries, aquaculture, overharvesting; F
resources Timber, Medicinal plants, fuekood, deforestation, forest managemeitanagement of renewable and ng
renewable resources; Sustdilruse

Unit Il ENVIRONMENTAL POLLUTION 9 | 0| 0] 9

Definition of pollution and pollutants; types of pollutigkir, Water ,Soil, Noise, thermal, nuclear; causes of pollution, eff
of pollution and control measures; Liquid and Solid waste management, nuclear holocausts. Case studies: leather i
ash, thermal stations, nuclear power plants

Unit 111 ENVIRONMENTAL MANAGEMENT SYSTEM 9 1 0] 0|9

Environmental Management Systems; 1SO14000 series; Environmental auditing: Environmental Impact Assessn
cycle assessment; Human health aiskessment. Management plans using GIS and RS tools

Unit IV ENVIRONMENTAL LAW AND POLICY 9 0 0 9

Environmental Law and Policy Objectives; Polluter pays principle, Precautionary principle; The Water and Air Acts
amendments; Th&nvironment (Protection) Act (EPA) 1986; National Green Tribunal Act, 2010; National Enviror
Policy; Principles of International Law and International treaties.

. ENERGY-ENVIRONMENT AND SUSTAINABLE
Unit v DEVELOPMENT 910 )0} 9

Energy andEnvironment: Energy sourcé®verview of resources and reserves; Renewable andamenvable energy source
EnergyEnvironment nexus Sustainable Development: Definition and concepts of sustainable development; Su
development goals; Hurdles tostainability; Environment and economics.

Total= 45 Periods

Text Books:
1| AiNatur al Resources Conser v aWDRUBLICATIONSHPHYIgL&Dnent o0

2 | AEnvVvironment al Pollution A by N. MANI VASAKAM, 2021

ISO 14001/14004: Environmental management syst®aguirements and Guideliniemternational Organisatio
for Standardisation, 2004.

4 | Fundamental Concepts in Environmental Studies by Dr.D.D Mishra
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Refe

rence Books:

1 | SO 19011: 2002, AGui delines for quality and/or
Standards, New Delhi, 2002.

2 |[Paul LBi shop APol lution Pr eve nHil intematidhal, Basmm2000.t a | s

3 Environmental Management Systems: An Implementation Guide for Small and M&diech Organizations, Secof
Edition, NSF International, Ann Arbor, Michigan, January 2001

4 Christopher Sheldon and Mar k Yoxon, idsltnespt alyl isrt ¢ pE
Publications Ltd, London, 1999.

Bl oon
Course Outcomes: Taxonom
Upon completion of this course, the students will be able to: y
Mapped
CO1 | Understand the importance of variable natural resources Understand
Understand the necessity of environmental management that will be caused by projects or
co2 | . : Understand
industries.

N . . . Understand
co03 | Develop, Implement, maintain and Audit Environmental Management systems for Organizg IEvaluate
CO4 | Gain theKnowledge about the legal requirements of Environmental management and auditf Remembering
CO5 | Understand ecfriendly business in order to achieve sustainable development Understand

COURSE ARTICULATION MATRIX

COs/

POs POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2| PSO3
co1 - 1 2 - - 3 1 1 1 - 1 3 3 - 2
co2 - 1 3 - - 3 1 1 1 - 1 3 3 - 2
Cco3 1 1 1 2 2 3 1 - 2 2 3 2 3 - 3
CO4 - 1 1 - - 3 1 1 2 2 1 2 1 - 2
CcO5 1 1 3 2 1 3 3 - 2 - 3 3 3 - 2

Avg 1 1 2 2 06| 3 14| 0.6 1.6 2 1.8 2.6 2.6 - 2.2

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CEOEO02 DISASTER MITIGATION AND MANAGEMENT Semester Vi

PREREQUISITES Category OE Credit 3

L T P | TH
NIL Hours/Week

Course Learning Objectives

1 To provide students an exposure to disasters, their significance and types

2 To ensure that students begin to understand the relationship between vulnerability disasters, disaster prev
risk reduction

3 To gain a preliminary understanding of approaches of Disaster Risk Reduction (DRR)
To enhance the institutional processes in the country
5 To evaluate the various case studies in disaster management
Unit | INTRODUCTION TO DISASTERS 9 0 0 9

Definition: Disaster, Hazard, Vulnerability, Resilience, RisK3isasters: Types of disasté@isarthquake, Landslide, Floo
Drought, Fire eté Classification, Causes, Impacts including social, economic, political, environmental, health, psych
etc.- Differential impactsin terms of caste, class, gender, age, location, disalfllgbal trends | n disasters: urban disast
pandemics, complex emergencies, Climate chabges and Don ts during various

N

Unit Il APPROACHES TO DISASTER RISK REDUCTION (DRR) 9 0 0 9

Disaster cyclei Phases, Culture of safety, prevention, mitigation and preparedness community based DRR, S
nonstructural measures, Roles and responsibilitiescofmmunity, Panchayat Raj Institutions/Urban Local BoC(
(PRIS/ULBS), States, Cetrand other staklolders Institutional Processes and Framework at State and Central Seatd
Disaster Management Authority(SDMAEarly Warning Systerin Advisories from Appropriate Agencies.

_ INTER -RELATIONSHIP BETWEEN DISASTERS AND o ol ol o
Unit 11l DEVELOPMENT

Factors affecting Vulnerabilities, differential impacts, impact of Development projects such as dams, embankments
in Landuse etc.Climate Change AdaptatiefPCC Scenario and Scenarios in the context of IfidRelevance of indigenou
knowledge, appropriate technology and local resources.

Unit IV DISASTER RISK MANAGEMENT IN INDIA 9o lof[ o] 9

Hazard and Vulnerability profile of India, Components of Disaster Relief: Water, Food, Sanitation, Shelter, Healt
Management, Institutional arrangements (Mitigation, Response and Preparedness, Disaster Management Act iar
Other related pdties, plans, programmes and legislatiobrRole of GIS and Information Technology Componentg
Preparedness, Risk Assessment, Response and Recovery Phases ofi ésesséer Damage Assessment.

Unit \/ DISASTER MANAGEMENT: APPLICATIONS AND CASE 9 0 0 9
STUDIES AND FIELD WORKS

Landslide Hazard Zonation: Case Studies, Earthquake Vulnerability Assessment of Buildings and Infrastructure: Cag
Drought Assessment: Case Studies, Coastal Flooding: Storm Surge Assessment, Floods: Flliglaridooding: Case
Studies; Forest Fire: Case Studies, Man Made disasters: Case Studies, Space Based Inputs for Disaster Mit
Management and fieldworks related to disaster management

Total= 45 Periods
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Text Books:

1 | SinghalJ.PiDi saster

Management o0,

- 1993803862 2v hSBNL3c9781938@386423

Tushar Bhattacharya, ADi saster Science and Man-a0g
2 1259007367, ISBM.3: 9781259007361]
Reference Books:
1 | Govt. of India: Disaster Management Act , Government of India, New Delhi, 2005
2 | Government of India, National Disaster Management Policy, 2009.
Bl oon
Course Outcomes: Taxonom
Upon completion of this course, the students will be able to: y
Mapped
co1 | Differentiate the types of disasters, causes and their impact on environment and society Analyze
co2 | Assess vulnerability and various methods of risk reduction measures as well as mitigation | Understand
Draw the hazard andilnerability profile of India, Scenarios in the Indian context, Disaster dar
CO3 Create
assessment and management.
co4 | Use the GIS softwares for disaster risk management in india Evaluate
cos | Gain knowledge on various case studies of disastgragement Evaluate
COURSE ARTICULATION MATRIX

COs/

POs PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
co1 2 1 1 1] 1 2 1 1 1 1 1 1 1
co2 1 1 1 2 1 1 1 1 1 2 1 1 1
co3 2 1 2 2 1 - 1 2 1 2 1 1 1
CO4 1 1 2 1 3 3 2 1 3 2 3 2 2 2 3
CcO5 1 2 2 2 2 2 2 1 2 2 2 2 2 2
Avg 14| 12| 16| 16| 16| 1.6 14 1 1.8| 14 2 14 14 2 1.6

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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REPAIR AND REHABILITATION OF BUILDING
Semester VI
22CEOED3 ELEMENTS
PREREQUISITES Category OE Credit 3
L T P | TH
Construction materials and Technology & Concrete Hours/Week
Technology 3 0 0 3

Course Learning Objectives

1 | To get the knowledge on causes of deterioration of structure

To know about thessessment of distressed structures

To get the knowledge on maintenance of building systems

To know about the repairing of structures

gl b~ W N

To gain knowledge about the techniques involved in the demolition procedure

Unit | MAINTENANCE AND REPAIR STRATEGIES 9 0 0 9

Maintenance, repair and rehabilitation, Facts of Maintenance, importance of Maintenance various aspects of i
assessment procedure for evaluating a damaged structure, causes of deterioration.
Unit |1 MAINTENANCE OF ELECTRICITY AND DOMESTIC 9 0 0 9
WATER PUMP SYSTEMS
Load rating of lighting devices and usual household appliances, electric supply from street line to building, devieetsate!
supply during power failure, importance of earth leakage cibcaiker (ELCB), Maintenance of electric system in buildir
General specifications of water pumps, centrifugal pumps, jet pumps and submersible pumps, general rules in of

water pumps. Maintenance of the sump.
Unit [l MATERIALS AND TECHNIQUES FOR REPAIR 9 0 0 9

Materials for Repair: Special concretes and mortar concrete chemicals construction chemicals Expansive cemert
concrete sulphur infiltrated concrete Ferro cement Fibre reinforced concrete Rust eliminators and polymers coating
foamed concrte dry pack vacuum concrete asphalt sheeting Techniques for Repairs Gunniting, grouting and Shotcre
injection

REPAIRS,REHABILITATION AND RETROFITTING OF
BUILDING SYSTEMS
Repairs of RC beams and columns damaged by sterision, repair of rising dampness in walls, repair of effloresc
effect, repair of cracks in concrete structures, repair of rain water, groundwater leakage in buildings.
Unit V DEMOLITION TECHNIQUES | 9] o] o] 09
Engineered demolitiotechniques for dilapidated structurease studies

Unit IV 9 0 0 9

Total= 45 Periods

Text Books:

Varghese P.C., Maintenance Repair Rehabilitation and Minor Works of Buildings, PHI Le
pvt.ltd.,NewDelhi,2014

Reference Books:

SanthakumarA.Rfr ai ni ng Cour se notes on Damage Assessmen

University, July 1992.

2 | Shetty, M.S., Concrete Technoledheory and Practice, S. Chand and company, NewDelhi,1992

RaikarR.N, Learning from failuresdeficiencies in design, construction and seniid@s&D centre (SDCPL), raika

bhavan, Bombay,1987

4 | Palaniyappan, N., Estate management, Anna Institute of Management, Chennai, 1992.

5 | Lakshmipathy, M. et al., Lecturetes of workshop on Repairs and Rehabilitation of structure302@ctober 1999.
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Course Outcomes:

Bl oon

. . . Taxonom
Upon completion of this course, the students will be able to: y
Mapped
Carry out the damage assessment and Rapid Missgéction of a building showing signs Analvse
col deterioration and thus should be able to detect the possible cause /source of deterioratiof y
CO2 | Know how to Maintain and repair the building systems like electricity, plumbing etc. Remember
K — . - - - 2l
co3 nOW. how of the Concrete repair industry equipped with variety of repair materials Remember
techniques
CO4 | Know the various repair works in building systems. Remember
CcO5 | Demonstrate the dismantling and demolishing structures Apply
COURSE ARTICULATION MATRIX

COs/

POs POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
COo1 } - - - 1 1 1 1 1 1 2 1 1 - 1
CO2 } - - - 2 1 1 1 1 1 2 1 1 - 1
co3 - - - - 2 1 1 1 1 1 1 1 2 - 1
CO4 } - - - 2 1 1 1 1 - - - 1 - 1
cos5 - - - - 1 2 1 2 2 2 1 1 1 - 1

Avg - - - - 16| 1.2 1 1.2 | 1.2 | 1.25 15 1 1.2 - 1

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CEOE04 MECHANICS OF DEFORMABLE BODIES Semester Vi
PREREQUISITES Category OE Credit 3

L T P | TH
Mechanics of Solids andStrength of Materials Hours/Week = T o T o1 3

Course Learni

ng Objectives

1 | Tolearn the fundamental concepts of stress, strain and their relations based on linear elasticity with applicatig
and beams.

2 | Analyze the bending ofarious types of beams under static loading conditions and compute thensgimant diagram
of a beam and find the Maximum moment/shear and their locations for different cross sections of beams.

Understand the basic concept of theory of flexure and torsion, springs and strain energy.

4 | To learn the principles of mechanics applied to different materials under static conditions and to develop
solving skills through application of these principles to basic engineering problems.

5 | To learn the principles of mechanical behavior of engineering materials, various tests under dynamics cond
parametric studies.

Unit |

SIMPLE STRESSES, BEHAVIOUR OF COMPOSITE

SECTIONS, THERMAL STRESSES

9 0 0 9

Mechanical pro
composite secti

orisdetermination of stress, strain , deformatidemperature stress ,strain

perties of solidsH o o k e 6 principla of ,superposition, Bars of varying sectidriastic constant$

Unit 1l

BENDING AND SHEAR

9 0 0 9

Types of beam$ shear force and bendimgoment. Theory of simple bendingAnalysis of stres$oad carrying capacity

Shear stress distribution of simple beams of different cross sections

Unit 111

TORSION AND SPRINGS

9 0 0 9

Torsion of circular shaft Hollow and solid circulasection, torsional rigiditstepped shaffwist and torsional stiffness

compound shafshafts springstiffness and deflection of helical springs, leaf spring

Unit IV

MECHANICAL BEHAVIOUR OF MATERIALS UNDER

STATIC LOADS

9 0 0 9

Tension test$ stress strain diagram, Elastic and plastic regidnrue stres$ strain properties in tensidnfracture under

tensile load$ compression and Torsion teststress concentratidrResidual stresses

UnitVv

MECHANICAL BEHAVIOUR OF MATERIALS UNDER
DYNAMIC LOADS

9 0 0 9

Fatigue loading and Fatigue fracturéatigue test§ Empirical relations between variable stress and mean $tileague
stress concentration Factar€umulative Damagé Endurance limit Impacti notchedi Bar Impact tests, Charpy Impal
testsi 1zod Impact test§ Elevated temperatuiieCreep test$ Isochronous curvesstress Relaxation Parametric method

Total= 45 Periods

Text Books:

1 | James M.Gere, Mechanics of Materials, Brooke/Cole Thomson Learning, Z0B4d.,

Dr . R.

Vai thiyanat han, Dr . P. Per umal

publications, India(Pvt) Chennai7.

&L i ng-b & wddech

3 | Srinath L.S>- Strength of materials Macmillan India Limitedi New Delhi,2017

GCE, SALEM (AUTONOMOUS) R -2022 SYLLABUS 221



Reference Books:

1 |Popov.E.P., AEngineer i ngHalMelndia,NewDelhi of sol i

ds o, P

2 |Beer F.P and Johnston R, fH daolh Go nThird Editionf Ma 't

eri al s q

3 |Ti moshenko S.P., AEl ements ofHillSNewRethigt h of Mat er i ¢
4 Nash W.A., ATheory and Probl ems in St r eHiBobk Co.fNew
York.
5|Rajput. R. K., AStrength of Materialso, S. Chand /¢
Bl oon
Course Outcomes: Taxonom
Upon completion of thisourse, the students will be able to: y
Mapped
To acquire basic knowledge of stress strain and deformation of structures of varying cross
CcoO1 Knowledge
of bars.
To draw Shear Force and Bending Moment Diagrantréorsverse loading under various types
CcO2 . Analyse
loadings and beams.
CO3 | To solve problems of Torsional shear stress for shaft and stiffness and deflection of springg Apply
Cc0O4 | Describe the mechanical behaviour of engineering materials subjected to various types of { Understand
Understand the concept of mechanical behaviour under dynamic loading of various tests to
CO5 . . . Understand
stresses induced in the materials.
COURSE ARTICULATION MATRIX

COs/

POs POl1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2 | PSO3
CcO1 1 1 - 2 - - 1 - - - - 1 - - -
co2 1 1 - - - - - - - - - 1 - - -
CcO3 1 1 - 1 - - - - - - - 1 - - -
CcO4 1 1 - 1 - - - - - - 1 1 - - -
CcO5 1 1 - 1 - - - - - - 1 1 - - -
Avg 1 1 - 125 - - 1 - - - 1 1 - - -
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22CSOEO1 | OBJECT ORIENTED PROGRAMMING USING CONCEPTS

PREREQUISITES CATEGORY | OE | Credit 3

Problem Solving and C Programming L T P | TH
Hours/Week

CourseObijectives:

1. To understand object oriented programming concept

2. o apply object oriented concept for problem solving

3. [To design solutions to the real world problems using object oriented concept.

UNIT | INTRODUCTION 9 1009

Procedure oriented programming paradig@bject oriented programming paradignBasic concepts of object orien
programming, benefits of OOP, application of OORC++ fundamental$ structure of C++ program, tokens, data tyf
Operators and expression€ontrol structures Functions

UNIT I CLASSES AND OBJECTS 910109

Classes and objectsfriend functions constructors and destructer®perator overloading binary and unary opera
overloading using member function and friend functidiype conversions.

UNIT 1l INHERITANCE AND VIRTUAL FUNCTIONS 910/0]| 9

Inheritance defining derived classes, types, virtual base classes, abstract classes, constructor in derivedPolatses
pointers to objects, this pointer, pointer to derived clas¥@sual functions.

UNIT IV TEMPLATES AND EXCEPTION HANDLING 9 10/0] 9

Generic Classésclass template, class templates with multiple parame@eseric Functionsfunction templates, functi
templates with multiple parameters, member function templ&eseption handling basicsexception handling mechanig
rethrowing an exception .

UNIT V CONSOLE I/0O AND FILE HANDLING 9100 9

C++ Stream Classésunformatted /O operations, formatted console 1/0 operations, manipulafiles-classes for fil
operation, opening arglosing a file, detecting end of file, files modes, sequential file operations, random file operat

Total (45L) =45Periods

Text Books:

1. E. Balagurusamfi Obj ect Ori ented Programmi ng w-Hil, B020C + + 0 ,

ReferenceBooks:

1. Herbert Schildt, "The Complete Reference C++", H
2 Bjarne Stroustrup, fAThe CEdipiogr aAchohi sgnl sVagluaygsg
3. |K.R.Venugopal, Rajkumar Buyya, T.Ravishankar , Mastering in C++, Second Edition, Tata McGraw Hill,20]

CourseOutcomes: Bl 00 md
Uponcompletionof this coursethe studentsill beableto: Taxonomy
Mapped
CO1 | Familiarize the object oriented programming concepts, Generic Programming and hajUnderstand
exceptions.
CO2 | Build Object Oriented Programming concepts for problem solving. Apply
CO3 | Develop solutions to real world problems using Object Oriented Concepts. Apply
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22CSOEQ02 OPERATING SYSTEMS PRINCIPLES
PREREQUISITES CATEGORY | OE| Credit| 3
NIL L| T| P| TH
Hours/Week
ours/Wee 3 ol ol 3
CourseObjectives:

1. | Tounderstandhestructureandfunctionsof Operatingsystems

2. | Tounderstandheprocessonceptsandschedulingalgorithms

3. | Tounderstandheconcept ofprocessynchronizatioranddeadlocks

4. | Tolearnvariousmemorymanagemergchemes

5. | Toillustratevariousfile systemsanddisk managemergtrategies

UNIT | INTRODUCTION AND OPERATING SYSTEM STRUCTURES 9 00| 9

Main frame Systems, Desktop Systems, Multiprocessor Systems, Distributed Systems, Clustered Systems,
systems, Hand held Systen@perating Systems StructureSystem Components, Operating System Services, Syster
System Programs, System Design and Implementation.

UNIT I PROCESS MANAGEMENT 91010 9

Processefrocess Concepts, Process Scheduling, Operation on Process@per@tng Processes, InterPro
Communication; Thread#ultithreading Models, Threading Issues; CPU Scheduliagic Concepts, Scheduling Crite
Scheduling Algorithms.

UNIT 1l PROCESS SYNCHRONIZATION AND DEADLOCKS 9 0|0 9

Process SynchronizatiorThe Critical Section Problem, Semaphores, Classical Problem of Synchronization, M
Deadlocks Deadlock Characterization, Methods for handling Deadlo€esadlock Prevention, Deadlock Avoidal
,Deadlock Detection, Recovery from Deadlock.

UNIT IV MEMORY MANAGEMENT AND VIRTUAL MEMORY 9 0|0 9

Memory ManagemenBackground, Swapping, Contiguous Memory Allocation, Paging, Segmentaggmentation wi
paging; Virtual Memory Demand paging, Page Replacement, Thrashing.
UNIT V FILE SYSTEM AND MASS-STORAGE STRUCTURE 9 00 9

File System Interface File Concepts, Access methods, Directory Structure, File SharingPFakection; File Syste
Implementation- File System Structure and Implementation, Directory Implementation, Allocation Methods, Fre
Management; MasStorage StructureDisk Structure, Disk scheduling, Disk Management, RAID Structure.

Total (45L) =45Periods

Text Books:

1. |Abraham Sil berschat z, P.B. Galvin, G. Gagne 'Oper
2003.

ReferenceBooks:

1. Andrew S. Tanenbaum, "Modern Operating Systems,

2. D. M. Dhamdhere, ASystems Programming and Operatinrn
Company, 1999.

3. Maurice J. Bach, "The Design of the Unix Operati
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COURSE OUTCOMES:

Bl oomos

_ . Taxonomy
Upon completionof the course the studentswill be ableto: Mapped
Cco1 Interpretthe componentandfunctionalitiesof the operatingsystem Understand
CO2 | Apply variousservices and concepts of operating system to real time applications |Apply
CO3 | Analyzethe issues related to operating system and provide sistabtions. Analyze
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22CSOEO03 COMPUTER COMMUNICATIONS AND

NETWORKS
PREREQUISITES CATEGORY OE | Credit | 3
NIL L T|P|TH
Hours/Week
310]0]|3
CourseObjectives:

1. [To study the concepts of data communications and functions of different ISO/OSI reference architecture

2. [To understand the error detection and correction methods and also the types of LAN

3. [To study the concepts of subnetting aodting mechanisms

4. |To understand the different types of protocols and congestion control

5. [To study the application protocols and network security

UNIT I DATA COMMUNICATIONS AND PHYSICAL LAYER 9 00| 9

Data Communication; Network&hysicalStructures (Types of Connections, Physical Topology),Categories of Nei
Interconnection of Networks: Internetwork; Protocols and Standards; Network Mduel®SI Model, Layers in the C
Model, Addressing; Transmission mediaiided Media, Unguided Mka.

UNIT I DATA LINK LAYER 910 0] 9

IntroductionTypes of errors, Redundancy, Detection versus Correction; Block Cé&gling Detection and Correcti
(VRC, LRC, CRC, Checksum, Hamming Code);Data link Confftdw Control (Stop andWait, Sliding Window),Errg
Control (Automatic Repeat Request, Sapwait ARQ, Sliding Window ARQ), HDLC; Local Area NetworkEtherne
Token Bus, Token Ring.

UNIT I NETWORK LAYER 9 0|0 9

Network Layer serviceRPacket SwitchingNetwork Layer PerformancdPv4 addresseB’v6 addressing Subnetting
BridgesGateways RoutersRouting AlgorithmDistance Vector Routing, Link State Routing.

UNIT IV TRANSPORT LAYER 9 0|0 9

Duties of the Transport layétser DatagraniProtocotTransmission Control ProtocoCongestion Control and Quality
ServiceCongestion, Congestion Control, Quality of Service, Techniques to improve QoS.

UNIT V APPLICATION LAYER 9 0[{019

Domain Name SystemDomain Name Space, DNS in theernet; Electronic MaiFTP- HTTP- World Wide Web.
Total (45L) =45Periods

Text Book:
1. Behrouz A. Ferouzan, fiData Communi ¢ atHill®a0g. and

ReferenceBooks:
1. | AndrewS.Tanenbaumii C o mpnetivarksfi P H4" edition2008

2. | Willam St a | |Dataagdcomputec o mmu n i cl@feditiomPHR2012

3. | DouglasE.c o meinteynétworkingwith TCP/IRVolume| &" edition,PHI,2008

COURSE OUTCOMES: Bl oombd
Upon completionof the course the studentswill be ableto: Taxonomy
Mapped
co1 Understgnd _the fundamental concepts of networking and working principles of various [Understand
communication protocols.
CO2 Apply thevarious functionalities of OSI layers in real timgplications Apply
COo3 Analyzethevariousnetwork issues in different layers and provide suitable solutions. ~ {Analyze
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22CSOE04 PYTHON PROGRAMMING

PREREQUISITES Category | OE | Credit 3

NIL L | T | P |TH
Hours/Week

3 0 0 3

Course Learning Objectives

1 To Learn the basic concepts of python programming.
2 To write simple programs using python programming concepts.
3 To build simple real world applications using python.
UNIT | INTRODUCTION 9 0 0 9

Introduction- FeaturesThe Basics Numbers, Sequence: Strings, Lists, Tuples, Mapping and set types. Vai@xeators
Expressions Precedence of operatois Comments- Input and output functions Formatting numbers and string
Implicit/explicit type conversion.

UNIT I CONDITIONS,CONTROL STRUCTURES AND FILES 9 0 0 9

Conditionals and loops statementelse statemerit elif-Conditional Expressionwhile statemenfor statement break
continuei pass; Files and Input/ Output.

UNIT I PYTHON EXCEPTIONS, MODULES AND PACKAGES 9 0 0 9

Errors and ExceptiorisintroductionDetecting and handling ExceptieriRaising Exceptions AssertionsStandard Exception
T Modules: user defined modules, random and o s mod#askages.

UNIT IV FUNCTIONS 9 0 0 9

FunctionsCalling functionsCreating functiong?assing FunctionBormal Argumentsd/ariable length argumentd/ariable
scopel Recursion Map, Filter, Reduce and List Comprehensittesators-Generator Expressions.

OBJECT ORIENTED PROGRAMMING AND REGULAR

UNIT V EXPRESSION

Introductioni ClassesClass Attribute§ Instancednstances attributeBuilding and Method InvocatieStatic methods an
Class Method$ InheritanceOperator overloadingregular Expression.

Total (45L) =45Periods

Text Books:

1. [ Wesley J.Chwii Cor e Pyt h o n iPrenticegHalla ThindiEditprd 2012.

ReferenceBooks:

1. |[Swaroop C N, A A Byte of Python A, ebshelf I nc.,
2. |AA Practical I ntroduction to python programmingo,

3. |[Learning to Program with Python, o Richard L. Hal t

COURSE OUTCOMES: Bl oomés
Upon completionof the course the studentswill be ableto: Taxonomy
Mapped
co1 To understand the basic concepts of python programming. Understand
co2 To design simple programs using python programming concepts. Apply
co3 To apply python programming concepts in the veaild application. Analyze
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22CSOEOQ05 INTRODUTION TO PROGRAMMING IN JAVA

PREREQUISITES CATEGORY | OE | Credit 3
C Programming L 7! PI| TH
Hours/Week 3 ol o 3

Course Objectives:
1. | To familiarize and apply the Object Oriented concepts andfgatares
2. | To write the standalone applications and applet applications
3. | To build simple chart application and Database Connectivity

UNIT | INTRODUCTION TO JAVA 91 0/ 0] 9

Fundamentals of object oriented programmijaya features, comparing JAV#ith C and C++, JAVA environme
Overview of java languagejava program structure, java tokens, java statements, implementing java program, jay
machine, command line arguments; constants, variables and data Ypesators and expression®ecision making
branching and looping.

UNIT Il JAVA FEATURES 91 0] 0 9

Classes, objects methodsarrays, Strings and Vectdrdnterfacesi Packages Multithreaded programmingExceptio
handling.

UNIT 1l APPLET 91 0| 0] 9

Applet programmingbuild applet code, applet life cycle, creating executable applet, designing a web page, applet ta
the applet ,passing parameters to Applet; Graphics prograningiraphics class, lines, rectangles, circles, ellipses, ar
polygons

UNIT IV AWT CONTROLS 91 0 0| 9

Event handlingi event handling Mechanisms, delegation event model, event classes, sources of events, eve
interfaces; AWT- AWT controls, Layout Managers, Menu Bars and Menus, Dialog Boxes, FileDialogs;

UNIT V I/O FILES AND JDBC 91 0] 0O 9

I/O Files concepts of stream, stream classes, byte stream classes, character stream classes, file classes, cre
reading and writing characters and bytes; Design of JDBIBC drivers; JDBC programming concepBatabase concef
making ®nnection, executing SQL commands, managing connections, statements, and result sets; Query- &repatie
Statements.

Total(45L)=45Periods

Text Books:
1. |E. Bal agur uswamy, AProgrammi nnfllDwi t h j avao, Si xt
2. | PatrickNaught on , Herbert Schildt, AThe Compl ete Re
, 2021 (Unit IV- V)
Reference Books:
l. |Cay S. Horstmann, Gary Cornel/l i Core Java 20 E
2. Graham Hamilton ,Rickat t el | , Maydene Fisher ,0JDBC Databa
3. |Paul Deit el and Harvey Deitel, AJava How to Prog
COURSEOUTCOMES: Bl o oTaxosomy
Upon completion of the course ,the students will be able to: Mapped
CcoO1 Familiarize the Object Oriented concepts and java features Understand
CO2 Build the simple standalone applications and web applications Create
cO3 Develop simple application using files and Database Create
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22CSOE06 COMPUTER ORGANIZATION SEMESTER VI

PREREQUISITES CATEGORY | OE | Credit | 3

Digital Principles and System Design L TPl TH

Hours/Week 3101013

CourseObjectives:
1. | To understandhe basic structureand operationsof digital computer and to learn theorking of different arithmet
operations.

2. | To expose differertiypesof processocontrolandthe concepiof pipelining and tdamiliarize hierarchicamemorysysten
includingcachememoryand virtualmemory
3. | Toexposethedifferentwaysof communicatingvith I/0O devicesandstandard/O interfaces

UNIT | INTRODUCTION 910]| 0 9

Functionalunits,BasicOperationalConceptsBus Structure, Memory LocationandAddressesMemoryOperations|nstruction
and InstructiorSequencingAddressingmnodes.

UNIT Il ARITHMETIC UNIT 9100 9

Addition andSubtractionof SignedNumbersDesignof FastAdders, Multiplicationof PositiveNumbers, BootAlgorithm, Fas
Multiplication, IntegerDivision, Floating pointhumberoperations.

UNIT Il PROCESSORUNIT AND PIPELINING 9 |0] O] 9

FundamentaConceptsExecutionof Instruction,Multi Bus OrganizationHardwiredcontrol, Micro programmed control, Bas
Concepts of pipelining, Data Hazards, Instruction Hazards, Data path & CGotisiderations.

UNIT IV MEMORY SYSTEMS 910 0] 9

Basic Concepts, SemiconductorRAM, ROM, Cache memory, Improving Cache Performance,Virtual memoryMemory
ManagementequirementsSecondanstorageDevice.

UNIT V INPUT AND OUTPUT ORGANIZATION 9 |0] O] 9

Accessingl/O devices,Programmed/O, Interrupts, Direct Memory Access, Interface circuits, Standardl/OInterfaceqPCI
SCSI,USB).

Total (45 L)=45Periods

Text Books:

1. | Carl Hamacher V.,Zvonko G.Vranesic, Safwat G. Zaky, " Comparganization ", Tata McGraw Hith Edition,
2008.
ReferenceBooks:

1. | PattersorandHennesseyi C o mp @rgaeizatiorandDesign". TheHardware/SoftwaréterfaceHarcourtAsia
MorganKaufmann 3rd Edition, 2007
2. | Hayesii C o mpArdhieectureandOrganizatior!', 3" edition, TataMcGrawHill, 2006
3. | HeuringV.P.,JordarH.F.," ComputerSystemDesignandArchitecture", 61 edition,AddisonWesley2008

COURSE OUTCOMES Bl oomés
Upon completion of the course, theidents will be ableo: Taxonomy
Mapped
CO1 | Understand the working principles of computer components Understand
CO2 | Design the arithmetic and processing units Create
CO3 | Analyze the various computer components Analyze
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22CSOE07 DATA STRUCTURESUSING C++ SEMESTER VI

PREREQUISITES Category | OE Credit 3
C Programming L T P TH
Hours/Week

3 0 0 3

Course Learning Objectives

1 To comprehend the fundamentals of object oriend programming, particularly in C++
2 To design linear andon lineardata structure using object programming concepts
3 To apply various sorting and searching alogorithims.
UNIT | DATA ABSTRACTION & OVERLOADING 9 0 0 9

Overview of C++ 1 Structuresi Class Scopeand AccessingClass Membersi ReferenceVariablesi Initialization i
Constructorg Destructors Member Functions and Classie$riend Functiori DynamicMemory Allocation 7 Static
Class Membersi ContainerClassesand Integratorsi Overloading: Function overloadingndOperatorOverloading.

UNIT I INHERITANCE AND POLYMORPHISM 9 0 0 9

Base Classes and Derived Classd?rotected Memberk Casting Class pointers and Member Functibr@verriding
Public, Protected and Private Inheritaind@onstructors and Destructors in derived Clagdesplicit Derivedi ClassObject
to Basei ClassObjectConversiori Virtual functionsi this Pointeri Abstract Bas€lasseandConcreteClasses Virtual
Destructor§ DynamicBinding.

UNIT I LINEAR DATA STRUCTURES 9 0 0 9

AbstractData Types(ADTs) i List ADT i arraybasedimplementationi linked list implementationi Singly Linked lists
T PolynomialManipulationi StackADT T QueueADT i Evaluatingarithmeticexpressions.

UNIT IV NON-LINEAR DATA STRUCTURES 9 0 0 9

Treesi Binary Treesi Binary tree representatiorand traversalsi Application of treesi Binary SearchTree - Heaps-
Operationsof Heaps- Binary Heap - Max Heap - Min Heap - Graph and its representations GraphTlraversalsi
Representationf Graphs Breadthfirst searchi Depthfirst search.

UNIT V SORTING AND SEARCHING 9 0 0 9

Sortingalgorithms:insertionsorti Quick sorfi Mergesorti SearchingLinearsearch Binary Search

Total (45L) =45Periods

Text Books:
1 DeitelandDeitel,i C + HowToP r o g rTenthBdjtion, PearsorEducation2017.

2 Mark Allen Weiss, i D a $tracturesand Algorithm Analysisin C + + Bourth Edition, Addison Wesley,
Copyright2014.

Reference Books:
1 BhushanTrivedi, i Pr o g r awmithmANSIgC++, A StepBy-Stepa p p r o @xfold &niversity Press2010.

2 Goodrich,MichaelT., RobertoTamassiaDavid Mount, fi D aStracturesandAlgorithmsin C + +@hEdition, Wiley.

2004.

3 ThomasH. Cormen, Charles E. Leiserson, Ronald L. Rivest and Clifford Stein, il nt r otbuct i g
Al g o r iSedomEdiign, Mc GrawHill, 2002.
Bjarne Stroustrup, fAThe C++ programming | anguage

Ellis Horowitz, Sartaj Sahniand Dinesh Mehta, i F u n d a moé Datasstrusturesin C + + Galgotia
Publications2007.
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Course Outcomes: Bl oomb
Taxonomy Level

Upon completion of this course, the students will be able to:

co1 | Understandheconceptsf Objectorientedprogramming Understand
co2 | Design linear andonlinear data structure using object oriented programming concepts | Apply
CO3 | Apply various sorting and searching Alogarithms. Analyze
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22CSOEO08 CLOUD COMPUTING FUNDAMENTALS

PREREQUISITES: CATEGORY OE Credit 3
Computer Networks

P Hours/Week L T P TH

3 0 0 3

Course Objectives:

To introduce the broad perceptive of Parallel Computing, Distributed Computing and Cloud Computing.

To understand the concept of Virtualization, Cloud ArchitectureStachge.

1
2
3. | To understand the Cloud Platforms in Industry and Software Environments.
4

To understand the concept of Cloud Security and Applications.
UNIT | INTRODUCTION 91 0| 0 9

The vision of Cloud Computing Defining a Cloud The CloudComputing reference modieCharacteristics and Benef
Historical developments: Distributed systein¥irtualization - Web 2.0- Serviceoriented computing Utility -oriente
computing.
Principles of Parallel and Distributed Computing: Parallel vs. distributed compuilegnents of parallel and distribu
computing- Technologies for distributed computing.

UNIT II VIRTUALIZATION 9| 0 O 9

Introduction- Characteristics of Virtualized environmenigirtualization techniques: Machine Referemdedeli Hardwar
Level Virtualization- Programming Language Level VirtualizatiGipplication Level Virtualization- Other types (¢
Virtualization- Pros and cons of Virtualization.

UNIT I CLOUD ARCHITECTURE AND STORAGE 91 0] 0 9

The cloudreference model: laaS, PaaS, SaaS; Types of clouds: Public tiBusgate cloud$ Hybrid cloudsi Community
clouds ;Architectural design challenges.

Cloud Storage: Storage as a SenvicAdvantages of cloud storageCloud Storage Provider: Amazon Simple Sto|
Service (S3).

UNIT IV

CLOUD INDUSTRIAL PLATFORMS AND SOFTWARE

ENVIRONMENTS 91 010 9

Cloud Platforms in Industry: Amazon Web Servidggdoogle App Engine Microsoft Azure; Cloud Software Environme
-Hadoopi Map ReduceEucalyptus OpenNebula;

UNIT V CLOUD SECURITY AND APPLICATIONS 91 0| 0 9

Security in the cloud: Cloud Security challengesoftware as a Service Security: Security ManageriieBecurity
governancé Security Architecture DesigtVirtual Machine Security ldentity Access Management.
Cloud Scientific Applications: Healthcare: ECG analysis in the el@eb science: Satellite Image Processing.

Total (45 L)=45 Periods

Text Books:

1. Raj kumar Buyya, Christian Vec c@amputirghoun8atioha mar a
and Applications Programmingo, TMGH, 2013.

2. Rittinghouse, John W., and James F. Ransb@mud Computing: Implementation, Management

and Security. CRC Press, 2017.

Reference Books:

1. KaiHwang. Geof freyC. Fox. JackJ. Dongarrtr a, i Distr
to The Internet of Thingso, 2012 EIl sevier

2 Barrie Sosinsky, fACloud Computing Bibleo, Wilg¢
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COURSE OUTCOMES: B | o oTaXosomy
Upon completion of theourse, the students will be able to: Mapped

CO1 | Explain the main concepts and architecture of Parallel computing, Distributg Understand
Computing and Cloud Computing.

CO2 | Analyze the concept of Virtualization, Cloddchitecture and Storage. Analyze
CO3 | Analyze the Cloud Platforms in Industry and Software Environments. Analyze
CO4 | Identify the security issues in scientific and real time applications. Apply
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22CSOE® ARTIFICIAL INTELLIGENCE AND MACHINE

LEARNING
PREREQUISITES: CATEGORY OE Credit 3
Hours/Week L T P TH
3 0 0 3

Course Objectives:

1. [To learn the various characteristics of Intelligent agents, different search strategies and represent kn
solving Al problems
2. [To understand the need for machine learning for various problem solving

3. |[To study the various supervised, sesupervised and unsupervised learning algorithms in machine learning
UNIT | INTRODUCTION 91 0] O 9

Introductiori Definitioni Future of Artificial Intelligencé Characteristics of Intelligent AgefifBypical Intelligent Agent
T Problem Solving Approach to Typical Al problems.

UNIT 1l PROBLEM SOLVING METHODS 9100 9

Problem solving Method$ Search StrategiedJninformedi Informed i Heuristicsi Local Search Algorithms a
Optimization Problem$ Searching with Partial Observation€onstraint Satisfaction ProblemsConstraint Propagati
T Backtracking Search Game Playing Optimal Decifons in Game$ Alphai Beta Pruning.

UNIT 1 KNOWLEDGE REPRESENTATION 9|1 0| 0 9

First Order Predicate Logi¢ Forward ChainingBackward Chainingi Resolutioni Knowledge Representatioi
Ontological Engineeringcategories and ObjectsEventsi Mental Events and Mental ObjedtsReasoning Systems
Categories Reasoning with Default Information.

UNIT IV LEARNING PROBLEMS 9/ 00 9

Perspectives and Issuie€oncept Learning Version Spaces and Candidate Eliminatibrisductive biag Decision Tre
learningi Representation Algorithm i Heuristic Space Search.

UNIT V NEURAL NETWORKS AND GENETIC ALGORITHMS 91 0| 0 9

Neural Network RepresentatidnProblemsi Perceptrond Multilayer Networks and Back Propagation Algorithii
Advanced Topic$ Genetic Algorithmd Hypothesis Space Searthenetic Programming Models of Evaluation af
Learning.

Total (45 L)=45 Periods

Text Books:
1. |S.Russelland P. Norvig, Ar t i fi ci al Intelligence: A Modern A
2. | . Brat ko, "Prol og: Programmi ng f orWesleytdutatiooal a |

Publishers Inc., 2011
3. Tom M. Mi t c h ddatning, McMravHiti Edooation (India) Private Limited, 2013.

Reference Books:

1. M. Tim Jones, "Arti ficioal I ntelligence: A Syste
Inc.; First Edition, 2008

2. Nils J. NiQuesanforTHetificial I ntelligenced¢, Cg

3. William F. Clocksin and Christopher S. Mel I'i sh,

Springer, 2003
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E-References:
1. | https://builtin.com/artificialintelligence
https://science.howstuffworks.com/robot6.htm

2.
3. | https://onlinecourses.nptel.ac.infnoc18_cs40/preview, (Prof. Sudeshna Sarkar,|IT KHARAGPUR
4

Shai ShalesShwartz, Shai Beiavid, Understanding Machine Learning From TheoryAtgorithms, Cambridge
University Press, 2014

5. | Machine Learning. Tom Mitchell. First Edition, McGratill, 1997

COURSE OUTCOMES: Bl oomn
Taxonomy

Upon completion of the course, the students will be able to: Mapped

CO1 |Use appropriate search algorithms for any Al problem Apply

CO2 [Represent a problem using first order and predicate logic Understand

CO3 |Differentiate between supervised, unsupervised,-sepervised machine learning Analyze
approaches

CO4 Discuss the decision tree algorithm and identity and overcome the problem of over| Apply
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22ECOEO1 FUNDAMENTALS OF ELECTRON DEVICES OPEN ELECTIVE

PREREQUISITES CATEGORY | OE | Credit 3

L | T |P|TH
3 | 0 |0] 3

Hours/Week

Course Objectives:

1. | To understand the fundamentals of electron devices and apply the knowledge of these devices in €

circuits.
2. | To design and analysingle stage and multistage amplifier circuits.

3. | To understand and classify different kinds of power and feedback amplifiers.
Uniti | SEMICONDUCTOR DIODE | 9 [o]o] 9
PN junction diode, Current equations, Energy Band diagram, Diffusion andwirént densities, forward and reve
bias characteristics, Transition and Diffusion Capacitances, Switching Characteristics, Breakdown in PN
Unitll | BIPOLAR JUNCTION TRANSISTORS | 9 | oo 9

NPN -PNP-OperationsEarly effectCurrent equationd Input and Output characteristics of CE, CB, CBybrid -
p modeli h-parameter model, Multi Emitter Transistor.

Unit Il | FIELD EFFECT TRANSISTORS | 9 [ oJo] 9
JFETsd Drain and TransfecharacteristicsCurrent equation®inch off voltage and its significancIOSFET-
CharacteristicsThreshold voltage, BMOSFET, EMOSFET Characteristic® Comparison of MOSFET with

1EET
Unit IV | SPECIAL SEMICONDUCTOR DEVICES | 9 [ o]Jo] 9

MetalSemiconductor JunctieESFET, FINFET, PINFET, CNTFET, DUAL GATE MOSFET, Schottky barrie
diode-Zener diodeVaractor diodd Tunnel diode, LASER diode.

Unit V \ POWER DEVICES AND DISPLAY DEVICES \ 9 \ 0 | o| 9

UJT, SCR, Diac, Triad?ower BJT Power MOSFETDMOS-VMOS, LED, LCD, Photo transistor, Opto Coupler
Solar cell, CCD.

Total (45L) = 45 periods

Text Books:
1. |IMi I I man and Hal ki as, AEl ectronic Devices and
2 [Salivahanan. S, Suresh Kumar. N, Vallavaraj.A

McGraw Hill 2016
Reference Books:

1. |Robert L. Boyl estad and Louis Nashelsky, AEI e
11th Edition. 2014

2. | Bhattacharya and Sharma, fASolid State EIl ectrd
3. |R. S. Sedha, NA Textbook of El ectronic Devices
4. |DavidA.Belli El ectronic Devices and Circuitsbo, 5t h

E-References:
1. https://archive.nptel.ac.in/courses/108/108/108108122/
2. https://www.youtube.com/watch?v=qqQ8wiml|
3. https://slideplayer.com/slide/12438044/
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Course Outco_mes: . . Bl oomés Taxon
Upon completion of this course, the students will be able to
CO1 | Analyze the characteristics of semiconductor diodes. Understanding
CO2 Describe the problems of Transistor circuits using mog Analysing
COo3 Analvze the knowledae of various tvpes of FET. Analvsing
COo4 Gain a knowledge on special semiconductor devices Understanding
CO5 Understand the knowledae on Power and Disdiawices. Understandina
COURSE ARTICULATION MATRIX
COs/POs | PO | PO | PO| PO4| PO | PO|PO| PO|PO| PO | PO| PO | PSO| PSO| PSO
1 2 3 5 6 7 8 9 10 | 11| 12 1 2 3
co1 2 3 1 |- - - - - - - - - 1 - -
CO2 2 3 1 2 |- - - - - - - - 2 - -
CcOo3 2 3 1 3 |- - - - - - - - 3 - -
CO4 1 2 1 - - - 1 |- - - 1 3 3 - 1
CO5 1 3 1 1 1 |- 1 |- - - 2 3 3 1 2
Avg 16 | 28| 1 2 2 |- 2 |- - - 15| 3 2.4 1 1.5
3/2/1- indicates strength of correlation-k8gh,2- Medium, % Low)
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22ECOEO02 PRINCIPLES OF MODERN COMMUNICATION SYSTEMS OPEN ELECTIVE

PREREQUISITES CATEGORY | OE | Credit | 3

L T |P|TH
3 0O]0] 3

Hours/Week

Course Obijectives:

1. | To have the knowledge of the basic concepts of AM, FM and PM.
2. | To gain knowledge about different pulse modulation and digital modulation techniques.

3. | To gain knowledge about technical information on satellite communication and wireless communicatio

Unit | FUNDAMENTALS OF ANALOG COMMUNICATION 9 | 0|09

Modulation:Introduction- Amplitude modulation: Modulator and demodulator with waveforfagle Modulation:
Frequency modulation: Modulator and demodulator with waveferffiase modulationEquivalence between Pl
and FM - FM transmitters and receivers (Block gliam approach only} Comparison of various Analo
Communication System (AMFM 1 PM).
Unit 11 BASICS OF DIGITAL COMMUNICATION AND PULSE 9 ololo
MODULATION
Pulse Amplitude Modulation (PAM) Pulse Width Modulation (PWM) Pulse code ModulatiofP CM)i Differential
Pulse Code Modulation Pulse Position modulation: Generation and detecti@omparison of various Pulg

Communication System (PAMPWM i PCM - PPM).

Unit 111 DIGITAL MODULATION TECHNIQUES 9 o0l0]|o9
Amplitude Shift Keying (ASK) Frequency Shift Keying (FSK)Minimum Shift Keying (MSK)i Binary Phase Shif]
Keying (BPSK)i QPSKi M- ary PSk Comparison of various Digital Communication System (ASKSK1 PSK).
Unit IV SATELLITE COMMUNICATION 9 o0l0|9

History of SatellitesK e p | e r -0Satellite@OvbissGeo synchrous SatellitesSatellite Classification Footprints-
Satellite system link models: Uplink model and down link meddultiple Access Techniques: TDMAFDMA-
CDMA-SDMA - Comparison of Multiple Access Schemesrious satellite services.

Unit V CELLULAR MOBILE COMMUNICATION 9o lololo

Cellular concept Frequency reus€hannel Assignment Strategidand off mechanismBasic propagation model
Reflection- diffraction andscattering BluetoothWLAN -Global System for Mobile Communications (GSMNGPRS.

Total (45L)= 45 Periods

Text Books:
1. Rappaport T.S, "Wireless Communications: Principles and Practice", 2nd Edition, Pearson Educatid

2. Simon Haykini Co mmuni c at i ®HditioR,ahh Wileys&Spns, 2010
Reference Books:
1. Dennis Roddy, John Coolen, AEI ect r ¢ rfditon.,ZDb6mmu

2. H. Taub, D L Schill i ng@oamdn G c 4Ediiam,/Péafiseh@Educatidn,200&.

3. B. P.Lathi, AModern Anal og a'hHtitioD,iOxfard WniverstydPressy
2007.

4. AnokhSingh | APrinciples of Communication En

E-References:

1. | http://www.nptelvideos.in/2012/11/communicatiengineering.html

2. |https://www.tutorialspoint.com/analog_communication/analog_communication_introduction.htm
3. |https://ocw.mit.edu/courses/electriglgineeringandcomputerscience/73-communicatiorsystem
designspring2006/lecturenotes/
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http://www.nptelvideos.in/2012/11/communication-engineering.html
https://www.tutorialspoint.com/analog_communication/analog_communication_introduction.htm
https://ocw.mit.edu/courses/electrical-engineering-and-computer-science/6-973-communication-system-design-spring-2006/lecture-notes/
https://ocw.mit.edu/courses/electrical-engineering-and-computer-science/6-973-communication-system-design-spring-2006/lecture-notes/

Course Outcomes:
Upon completion of this course, thudents will be able to:

Bl oombs T

Mapped

Co1

Understand the need for modulation and how analog modulation takes place

Understanding

COo2

Understand the features of digital communication and pulse modulation.

Understanding

COo3

Analysevarious digital modulation schemes.

Analysing

CoO4

Have the knowledge about satellite communication.

Remembering

CO5

Have the basics of wireless and mobile communication.

Remembering

COURSE ARTICULATION MATRIX

COs/POs | PO | PO [ PO[PO4| PO [ PO[PO[PO[PO| PO [PO[ PO [ PSO| PSO| PSO

1|23 5 |6 |7|8|9| 10 |11|12| 1 | 2 | 3
co1 2 |2 1] 21 ]- |- |- |- |- = - 3 | 2 | 2
Co2 2 |2 11|12 |- |- [ [-[- = - > | 1 | 2
Co3 1 | 3221 ]- |- [- |- [- = - 3 | 1 | 2
CO4 2 2121 |- |- [- |- |- - |- 3 | 2 | 2
CO5 1 |2 211 ]- |- [- |- |- = - 3 | 2 | 2
Ag [16]22[14]14] 1 |- |- [- |- |- - |- 28 | 16 | 2

3/2/1- indicates strength of correlation-k8gh,2- Medium,x Low)
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22ECOEQ3 MICROCONTROLLERS AND ITS APPLICATIONS OPEN ELECTIVE

PREREQUISITES CATEGORY | OE | Credit 3
T|P|TH
Hours/Week
O|0]| 3
Course Objectives:
1. To learn microcontroller basics and get exposure to 8051 architectures
2. To embed and program with 8051 microcontrollers
3. To introduce the advanced features in microcontrollers and its applications
Unit | INTRODUCTION TO 8051 MICROCONTROLLER 9 |00 9

Introduction to the concepts of microprocessors, microcontrollers, RISC, CISC, Harvard and Von N
architectures. Selection of microcontrollers, variants of MSfamily and their featuresApplications of
microcontrollers. 8051 architecture Registers in 805X Pin description- 8051 parallel 1/O ports memory
organization.

Unit 11 ASSEMBLY LANGUAGE PROGRAMMING 91010] 9

Features of machine language, assembly langumaigelje-level and higHevel languages. 8051 Addressing moq
Instruction set: Classification, syntax and function of instructions, example programs.

Unit 111 I/O PORT AND INTERRUPTS PROGRAMMING 9 /0|0 9

Features of 1/0O ports. Byte size I/O, hiddressability and configuring 1/O ports, interface 1/0 devices such as
buzzer, pustbutton switch, relay, example programs with assembly. Polling & interrupt methods, execu
interrupt, different types, IE and IP registers, enabling, disabtidgpdority setting, example programs in assemtl

Unit IV PIC MICROCONTROLLERS 9 |0|0]| 9

Main characteristics of PIC microcontrollér®1C microcontroller familied 2-bit instruction wordl14-bit instruction
word-16-bit instruction wordinside a PIGnicrocontroller.

Unit V APPLICATIONS 9 10|0]| 9

Multiplexed seversegment display, LCD module, ADC 0804, wave form generation using DAC 0808, DG |
PWM for speed control, Stepper motor, appropriate program.

Total (45L)= 45 Periods

Text Books:
A. Mazi di , J. C. Mazidi &R. D. McKi nl ay, o6 The 805
1 lcoe (2ndEdition)
2. |[Luci o Di Jasio et.al ., APl C Microcontroll ers:
Reference Books:
1. Microcontrollers & applications, Ramani Kalpathi, & Ganesh Raja
2. Embedded C Michael .J.Pont Pearson Educatio2002
3. I. Scott MacKenzie, Raphael-@V. Phan AThe 8051 Microcontroll ¢
2008.
4. M. Mahal akshmi, fA8051 Microcontroller Archit ¢
2008.
E-References:
1. https://nptel.ac.in/courses/108105102
2. https://www.youtube.com/playlist?list=PLm_MSCIsnwm9hEIDpFDn@iki¥nF4ug
3. http://www.satishkashyap.com/2012/02/videotureson-microprocessorand.htmi
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Course Outcomes:

Bl oombs Ta

Upon completion of this course, the students will be able to: Mapped

CO1 | Understand the basics of microcontroller and 8051 architectures. Understanding

CO2 | Develop programs for control applications using assembly language Applying

CO3 | lllustrate the use of interrupts service routines Applying

CO4 | Understand the PIC microcontroller architecture. Understanding

CO5 | Design microcontroller based simple raadrld applications Applying

COURSE ARTICULATION MATRIX
COs/POs | PO | PO | PO| PO4| PO | PO| PO|PO|PO| PO | PO| PO | PSO| PSO| PSO
1 2 3 5 6 7 8 9 10 | 11| 12 1 2 3

co1 1 2 |- 2 |- 2 |- - - - - - 3 |- 2
CO2 1 2 |- - |- 2 |- - - - - - - - 1
CO3 2 2 |- 3 |- 1 |- - - - - - 2 |- 3
Cco4 1 3 |- 2 |- 2 |- - - - - - 2 |- 1
CO5 2 3 |- 1 |- 2 |- - - - - - 2 |- 2
Avg 14| 24 |- 2 |- 18- - - - - - 2.25 | - 1.8

3/2/1- indicates strength of correlation-k8gh,2- Medium, % Low)
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22ECOEO04 COMPUTER NETWORKS OPEN ELECTIVE

PREREQUISITES CATEGORY OE | Credit 3
Hours/Week L TPl TH
3 0 |0] 3

Course Objectives:

To introduce the basic conceptrirodern data communication and computer networking.

To introduce the students the functions of different layers anddapthknowledge of data link layer.

To make students to get familiarized with different protocols and networkdaggyonents.

To introduce the basic functions of transport layer and congestion in networks.

5. | To understand the concepts of various network Applications and Data security.

Unit | | NETWORK FUNDAMENTALS AND PHYSICAL LAYER 9 ]ofo] 9
Component$ networksi Topologies' The OSI reference modelayers and duties. TCP/IP reference madelyers
and duties, Physical Layer: Transmission Méd@uided media & unguided medi&IA 232, SONET

Unit Il | DATA LINK LAYER o9 lofo] o9
Logical link control Functions: Framing, Flow control, Error control: CRC, LLC protocetDLC, P to R Medium
access layer Random access, Controlled access, Channelizatidined LANs: Ethernet IEEE 802.3, IEEE 802
and IEEE 802.5. Internetworking, Intercontiex issues, Interconnection deviceRepeaters, Hubs, Routers/switch
and Gateways.

Unit 1l | NETWORK LAYER lo9lofo] o9
SwitchingCircuit switching, packet switching, message switching. Internet protocols; IPV4, IPV6, ARP, RARP
Network Routing Algorithms- Unicast routing protocol: Distance Vector Routingink State Routing.

Unit IV | TRANSPORT LAYER 9 ]o]o] o9
Transport Services, Elements of Transport protocols, Connection managerdeet, Datagram Protocol (UDP)
Transmission Control Protocol (TCP)Xongestion Control and Quality of services (Qb®)tegrated Services
Unit V | APPLICATION LAYER 9]o|o] 9
Domain Name Space (DNBElectronic mail (SMTP, MIME, POP3, IMAP4)Application protocols: WWW, HTTP
FTPand TELNET, Network management protocol: SNMP.

AL

Total (45L)= 45 Periods

Text Books:

1. Behrouz A. Foruzan, fAData communication and

2. James. F. Kurouseé& W. Ros s, ACompeadteur iNredg av,o r
Reference Books:

1. LarryL. Petersoné&PeterS. Davie, iComputer Net wor

2. AndrewS. Tanenbaum, iComputer Net workso, PHI , Fou

3. An Engineering Approach to Computer NetwefksKeshav, 2nd Edition, Pearson Education

4, AjitPal , iDataCommunicati onandComputer Net wor k
E-References:

1. https://nptel.ac.in/courses/106105183

2. https://www.mbit.edu.in/wggontent/uploads/2020/05/Computdetworks5th-Edition. pdf

3. https://www.tutorialspoint.com/data_communication_computer_network/index.htm
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Course Outcomes: Bl o0 md
Upon completion othis course, the students will be able to: Taxonomy
Mapped
CO1 | : | Explain the basic concept in modern data communication and different level of la] Understanding
in the protocol
CO2 | : | Analysethe functions and services of data link layer Analysing
CO3 | : | Categorize the functions and services of network layer Understanding
CO4 | : | Examine the basic functions of transport layer and congestion in networks Understanding
COS5 | : | Analysethe concepts of various network applications and data security Analysing
COURSE ARTICULATION MATRIX
COs/POs | PO | PO | PO | PO4| PO | PO| PO| PO| PO| PO | PO| PO | PSO| PSO| PSO
1 2 3 5 6 7 8 9 10 | 11| 12 1 2 3
Co1 2 1 1 |- 1 |- - - - - - - 2 - 1
CO2 2 1 2 |- 1 |- - - - - - - 2 1 1
CO3 2 1 1 |- - - - - - - - - 3 1 2
co4 3 2 1 |- 2 |- - - - - - - 2 - 2
CO5 2 1 1 |- 1 |- - - - - - - 1 1 1
Avg 22| 12 12|~ 1.25] - - - - - - - 2 1 14

3/2/1- indicates strength of correlation-f8gh,2- Medium,t Low)
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22ECOEO05 BASICS OF EMBEDDED SYSTEMS OPEN ELECTIVE

CATEGORY | OE | Credit 3

PREREQUISITES L T|P| TH
Hours/Week 3 ol o 3

Course Objectives:

1. To impart knowledge on embedded system architecture and embedded development Strategies
2. To understand the bus Communication in processors and peripheral interfacing

3. To understand basics of Real Time Operating System

Unit | | BASICS OF EMBEDDED SYSTEMS 9 ]ofo] o9

Introduction- Fundamental Components of Embedded Syste@iwllenges foEmbedded SystemsExamples
Programming Language®kecent Trends in Embedded Systemschitecture of Embedded SystemEmbedded
Design Life Cycle Selection ProcessHardware Software PartitioningDevelopment Environment.
Unit II | MEMORY MANAGEMENT AND INTERRUPTS |9 |oJo ]9
Memory Access Procedurelypes of Memory Memory Management MethodDMA i Memory Interfacing-
Polling Vs Interrupts- Types of Interrupts Interrupt Latency- Interrupt Priorityi Programmable Interrug
Controllers- Interrupt Service Routines.
Unit 11l | COMMUNICATION INTERFACES |9 |o]o |9
Interfacing Buses Serial Interfaces RS232/UART- RS422/RS485 12C Interface- SPI Interface USBT CAN -
IRDA - Ethernet |IEEE 802.11' Bluetooth
UnitlV | REAL TIME OPERATING SYSTEMS 19 JoJo ]9
RealTime Concepts Task Managemert Task Scheduling Classification of Scheduling AlgorithmsClock
Driven Scheduling Event Driven SchedulingResource SharingPriority Inheritance ProtocaelPriority Ceiling
Protocol- Inter Task CommunicationMutex - SemaphoresMessage QueuesTimers- Commercial RTOS.
Unit V | VALIDATION AND DEBUGGING |9 |o]o |9
Host and Target MachinesValidation Types and MethodsHost Testing- HostBased Testing SetupTarget
Testing- Remote Debuggers and Debug Kernd®OM Emulator- Logical Analyzeli Background Debug Mode
InCircuit Emulator CASE STUDY: RFID System&PS Navigation SysteinDevelopment of Protocol Convertg
Total (45L)= 45 Periods

Text Books:
1 SriramVilyerand Pankaj Guptda, meEmBSlyesd cends RPea alg r-Hillmmi
' Publishing Company Limited, New Delhi, 2006.
2 Arnol d S Berger, " E mAndndratection t8 lPrecesees) 900D &nd Teghnique
' Elsevier, New Delhi, 2011.
Reference Books:
1. Prasad K V K K,-TimeBysterasdCbecdptsFoesigh and Programiinifige Ultimate
Reference, Himal Impressions, New Delhi, 2003
2. Heat h, AEmbedded Sy antineprins of Blseser, Blassachysettbl 2003 e s
3. Tammy Noergaard, fAEmbedded Systems Architec
Massachusetts, 2006.
4, Raj Kamal , OEAbeddedctSyséeemProgrammi ng, De s
E-References:
1. https://lecturenotes.in/subject/225/embeddegstemes
2. https://nptel.ac.in/courses/108102045/19
3. https://www.coursera.org/learn/introductiembeddedystems.
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Course Outcomes: Bl oomés Ta
Upon completion of this course, thudents will be able to Mapped
CO1 | Outline the concepts of embedded systems Remembering
CO2 | Understand the concept of memory management system and interr Understanding
CO3 | Know the importance of interfaces. Understanding
CO4 | Understand real time operating system concepts. Understanding
CO5 | To realize the applications of validation and debugging. Applying
COURSE ARTICULATION MATRIX
COs/POs | PO | PO | PO| PO4| PO | PO| PO|PO|PO| PO | PO| PO | PSO| PSO| PSO
1 2 3 5 6 7 8 9 10 | 11| 12 1 2 3
co1 3 3 1 3 3 3 2 |- - - 3 3 3 |- 2
CO2 3 3 2 3 3 3 2 |- - - 3 3 3 |- 2
COo3 3 3 3 3 3 3 2 |- - - 3 3 3 |- 2
COo4 3 3 2 3 3 3 2 |- - - 2 3 3 |- 2
CO5 3 3 2 3 3 3 2 |- - - 3 3 3 |- 2
Avg 3 3 2 3 3 3 2 |- - - 28| 3 3 |- 2
3/2/1- indicates strength of correlation-f8gh,2- Medium,t Low)
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22ECOEOQ06 BASICS OF INTERNET OF THINGS OPEN ELECTIVE
PREREQUISITES CATEGORY | OE Credit 3

Hours/Week L T Pl TH

3 0 0| 3

Course Objectives:

1. To understand the vision of M2M to 10T.

2. To gain an understanding of IOT market perspective.

3. To acquire knowledge on lo T Technology Fundamentals and applications

4. To build small system using Raspberry Pi.

Unitl] [ M2M TO IOT i THE VISION lo9]o]o] o9
Introduction- From M2M to lo  M2M towards lo T: M2M Communication The global context A use case
examplel Differing Characteristics.

Unitll | M2M TO IOT i A MARKET PERSPECTIVE l9 Jo o |9
Introduction- Some Definitions M2M Value Chaing lo T Value Chains An emerging industrial structure for
T- International driven global value chain and global information monopelld&M to lo T-An Architectural
Overviewi Building an architecture Main design principles and needed capabilitiés lo T architecture outling
- Standards considerations.

ILIJInit IOT TECHNOLOGY FUNDAMENTALS 9 lololo
lo T Enabling technologiek lo T levels and deployment templateBevices and gatewaysData management
Business processes in Io Everything as &ervice (XaaS) M2M and lo T Analytics.
Unit BUILDING IOT WITH HARDWARE PLATFORMS

Y, 9 (0 |0 |9
lo T Systemd_ogical Design using Pythoilo T Physical Devices and End Poinks T Device- Raspberry Pi
Interfaced Programming Other lo Tdevices lo T Reference ModelReal World Design Constraints.
UnitV | IOT USE CASES AND APPLICATIONS o9 [0 |o |9
Home automatioutomatic lightingHome intrusion detectierCitiesSmart parking Environment Weather
monitoring systerAir pollution MonitoringForest Fire DetectionAgriculture- Smart irrigation. Commercig
Building Automationi Introduction- Case study (Phase one) : Commercial building automation tddage study
(Phase two) Commercial building automation in the future

Total (45L)= 45 Periods

Text Books:
Jan Holler, VlasiosTsiatsis, Catherine Mulligan, Stefan Avesand, StamatisKarnouskosBayid e ,
1. | Machineto-Machine to the Internet of Things: Introduction to a New Agelof t e | | i gditiang

Academic Press, 2014.
2. Arshdeep Bahga, Vi jay -MmRaddsosne tatpip,r ofialcnhtoe r nlenti voe
Reference Books:

1. |Ol'ivier Hersent, davi dBoswar t hi AdplicatioDsra the siartl giad
buil ding automati ond6, John Wiley &amp; Sons,

2. Francisd a Cost a, AfRet hinking the I nternet of Thin
Edition, Apress Publications, 2013

3. Haki maChaouchi , 6The I nternet of Things Connge

4, FabriceTheoleyr, AChun Pang, 6l nternet of Things and M
E-References:

1. https://nptel.ac.in/courses/106105166

2. https://onlineitguru.com/loBnline-training.html

3. | https://onlinecourses.nptel.ac.in/noc22_cs53/preview
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Course Outcomes: Bl oomés Taxono
Upon completlon of this course, thridents will be able to:

CO1 | : | Understand the vision of 10T from a global context. Understanding

CO2 | : | Determine the Market perspective of 10T. Remembering

CO3 | : | Understand the 10T technology fundamentals. Understanding

CO4 | : | Build small system using Raspberry Pi. Applying

CO5 | : | Analyse applications of 0T and case studies Analysing

COURSE ARTICULATION MATRIX
COs/POs | PO | PO | PO| PO4| PO | PO| PO|PO|PO| PO | PO| PO | PSO| PSO| PSO

1 2 3 5 6 7 8 9 10 | 11| 12 1 2 3
co1 - 1 |- - 2 |- - - - - - - - - -
CO2 2 2 2 2 2 |- - - - - - 1 1 |- -
COo3 2 2 2 2 2 |- - - - - - 1 1 |- -
Co4 2 2 2 2 2 |- - - - - 2 2 2 |- -
CO5 2 2 2 2 2 |- - - - - 2 - 2 |- 2
Avg 2 18| 2 2 2 |- - - - - 2 | 13| 15 |- 2

3/2/1- indicates strength aforrelation (3High,2- Medium, X Low)
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22ECOEOQ7 BASICS OF ARTIFICIAL INTELLIGENCE OPEN ELECTIVE
PREREQUISITES CATEGORY | OE | Credit 3

L T |P TH
Hours/Week 3 0 1o 3

Course Objectives:

Study aboutininformed and Heuristic search techniques.

To Learn technigues for reasoning under uncertainty

Introduce Machine Learning and supervised learning algorithms

Study about ensemble and unsupervised learning algorithms.

. | Learn the basics afeep learning using neural networks.

Unitl [ PROBLEM SOLVING 9]0l o] 09
Introduction to Al - Al applicationsi problem solving agentis search algorithms Uninformed search strategiés
Heuristic search strategiéslocal search and optimization problefmadversarial search constraing satisfactio
problems(CSP) .

Unitll | PROBABILISTIC REASONING |9 o]0 |9
Acting under uncertainty Bayesian inferencé naive bayes models. Probabilistic reasornirBayesian networks
exact inference in BN approximate inference in BNcausal networks.

Unit Il | SUPERVISED LEARNING (9 [o]o |9
Introduction to machine learnirigLinear Regression Models: Least squares, single & multiple variables, Ba
linear regression, gradient descent, Linear Classification Models: Discriminant fuh&robabilistic discriminative
model - Logistic regression, Probabilistic generative mad@laive Bayes, Maximum margin classifierSupport
vector machine, Decision Tree.

Unit IV | ENSEMBLE TECHNIQUES AND UNSUPERVISED LEARNING |9 o]0 |9
Combining multiple learners: Model combinatiGehemes, Voting, Ensemble Learningbagging, boosting,
stacking, Unsupervised learning:rifeans, Instance Based Learning: KNN

UnitV | NEURAL NETWORKS |9 o]0 |9
Perceptron Multilayer perceptron, activation functions, network trainingradientdescent optimization stochastic
gradient descent, error backpropagation, from shallow networks to deep nétWaiksaturation (aka the vanishir
gradient problemj batch normalization, regularization, dropout.

GIENIAINITS

Total (45L)= 45 Periods

Text Books:
1 Stuart Russell and Petei ANMobdegn ApptoaCcbhbDal
' Education, 2021
2. Christopher M. Bishop, fAnPattern Recognition 4
Reference Books:
1. EthemAl paydi n, Al ntroduction to Machine Learnin
2. Kevin Night, EIl ai ne Ri ch, and Nair B. , AnArtif
3. Patrick H. Winston, "Artificial Intelligence”, Third Edition, Peardéducation, 2006
4, Tom Mitchell, AiMachine Learningo, Mc Graw Hi | |
E-References:
1. https://machinelearningmastery.com/
2. https://ai.google/education/
3. https://in.coursera.org/learn/machilearning
Course Outcomes:
Upon completion of this course, the students will be able to: Bl oomés Taxon
COo1 Use appropriate search algorithms for problem solving Understanding
COo2 Apply reasoninginder uncertainty Applying
COo3 Build supervised learning models Applying
CoO4 Build ensembling and unsupervised models Applying
CO5 Build deep learning neural network models Applying
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COURSE ARTICULATION MATRIX
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22EEOEO1 RENEWABLE ENERGY SOURCES SEMESTER Y/III/
PREREQUISITES CATEGORY | OE | Credit 3
Basic Electrical and Electronics Engineering Hours/Week Ié -CI; (F)) T:I3-|

Course Objectives:

1. ‘ To impart knowledge on the different renewable energy sources and technologies.

UNIT | | INTRODUCTION | 9 lo]Jo] 9
World Energy Usé Reserves of Energy ResourdeEnvironmental Aspects of Energy UtilisatibrRenewable Energ
Scenario in Tamil Nadu, India and around the WorfRbtentiald Achievements / ApplicationisEconomics of Renewabl
Energy Systems.

UNITIl | SOLAR ENERGY | 9 Jo]o] 9
Solar Radiatiori Measurements of Solar RadiatibnFlat Plate and Concentrating CollectérsSolar Direct Thermal
Applicationsi Solar Thermal Power GeneratiorFundamentals of Solar Photo Voltaic Converdiddolar Cellsi Solar
PV Power Generatioh Solar PV Applications.

UNIT Il [ WIND ENERGY | 9 lo]Jo] 9
Wind Data and Energy EstimatioanTypes of Wind Energy SystenisPerformancé Site Selectiori Details of Wind
Turbine Generatdor Safety and Environmental Aspects.

UNITIV | BIO i ENERGY | 9 Jo]Jo] 9
Biomass Direct Combustionh Biomass Gasifier§ Biogas Plantg Digestersi Ethanol Productiori Bio Dieseli
Cogeneratiofi Biomass Applications.

UNITV | OTHER RENEWABLE ENERGY SOURCES |l 9 Jo]Jo] 9
Tidal Energyi Wave Energyi Open and Closed Ocean Thermal Energy Conversion(OTEC) Ciycksall Hydre
Geothermal Energy Hydrogen and StorageFuel Cell Systems Hybrid Systems.

Total (45L+0T) = 45 Periods

Text Books:
1. Rai . G.-OConventidhdl Bnrergpour ceso, Khanna Publishers,
2. Twidell, J.W. & Weir, A., ARenewable Energy
3. Godfrey Boyle, ARenewabl e Energy, Power for
Reference Books:
1 Chetan Singh Solanki, Solar Photovoltaics, fi
) Private Limited, New Delhi, 2009.
> Tiwari. G.N., SolarEnergyfi Fundament al s Desi gn, Model I i ng
' New Delhi, 2002.
3. Freris. L.L., AWind Energy Conversion Systen
4. Johnson Gary, L. AWind Energy Systemso, Pren
5. David M. Mousdalé il nt roducti on to Biofuelsodo, CRC Pr ¢
Course Outcomes: Bl oombs T
Upon completion of this course, the students will be able to: Mapped
Co1 . | Recall the available renewable Energy Sources L1: Remembering
CO2 . | Nlustrate the types of generators. L4: Analysing
Cco3 : | Apply different types of mechanism for energy conversion. L3: Applying
Co4 : | Analyze the benefits and challenges in harnessing renewable Energy.| L4: Analysing
CO5 : | Recognize and apply appropriate renewable energy sources. L2: Understanding
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COURSE ARTICULATION MATRIX

%%Z PO| PO |PO|PO|PO|PO|PO|PO|PO|PO|PO]|PO g? gi (F;z
1| 2| 3| 4|56 |7 |8|9|10]|11]12
Cco1 2 1 1 1 2 1 1 1 1 1 1 1 1 1 1
CO2 3 1 1 3 1 1 1 1 1 1 1 1 2 1 1
CO3 1 2 2 1 1 1 1 1 1 1 1 1 2 1 1
CcoO4 3 1 1 3 2 1 1 1 1 1 1 1 2 1 1
CO5 2 1 1 2 1 1 2 1 1 1 1 1 2 1 1
Avg 2.2 1.2 1.2 2 14 1 1.2 1 1 1 1 1 1.7 1.2 1

3/2/T-indicates strength of correlation-igh, 2Medium, t Low)
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22EEOED2 INDUSTRIAL DRIVES SEMESTER Y/III/
PREREQUISITES CATEGORY | OE | Credit 3
Power Electronics, and Electrical Machines Hours/Week Ié -CI; FO) T:

Course Objectives:

1. | To understand the basic components of electric drive system,

2. | To analyze the operation and performance of the chopper fed DCdrive,
3. | To understand the operation and performance of AC nubtoes

4. | To understand the advanced techniques in the control of industrial drives.

Unit| | BASICS OF ELECTRIC DRIVE | 9 Jo]o] 9
Electric drive- introduction and advantages, types and choice of electric drive, components of electric driversgttel
duty class classification continuous, short time and intermittent duty, -$pegpe characteristics of DC and Inducti
motor drive.

UnitIl | DC DRIVES | 9 [ofJo] 9
Review of dc chopper and duty ratio control, chopper fed dc motor for speed control, steady state operation of a cl
drive, armature current waveform and ripple, calculation of losses in dc motor and chopper, efficiency of dc drive
starting

Review of motoring and generating modes operation of a separately excited dc machine, four quadrant opera
machine; singlguadrant, twegquadrant and fouquadrant choppers; steadiate operation of muljuadrant chopper fe
dc drive, regeneraié braking

Unit Il | AC DRIVES | 9 Jo]Jo] 9
Review of induction motor equivalent circuit and toreppeed characteristic, variation of torque speed curve with ap
voltage, applied frequency and applied voltage and frequency, tygmigakspeed curves of fan and pump loads, operg
point, constant flux operation, flux weakening operation.

Unit IV | CONTROL OF DC AND AC DRIVES | 9 Jo]Jo] 9
Control structure of DC drive, inner current loop and outer speed loop, dynamic model of dc motor dynamic equa
transfer functions, modeling of chopper as gain with switching delay, plant transfer function, for controller design
controllerspecification and design, speed controller specification and design.

Generation of threphase PWM signals, sinusoidal modulation, space vector theory, conventional space vector mo
constant V/f control of induction motor. Operation of giipg induction motor with external rotor resistance, po
electronic basedbtor side control of slip ring motor, slip power recovery schemes.

UnitV | ADVANCED TECHNIQUES | 9 J]o]Jo] 9
Microcontroller based control of DC drive, Phase locked loop control of DC motor, AC/DC drive using micropro
Synchronous motor drives, Stepper metratings, specifications, stepper motor drive employing microcontroller.
Total (45L+0T) = 45Periods

Text Books:

1. | G. K. Dubey, AFundamentals of Electrical Dri ves
> Subrahmanyam, Vedam AEIlI ectr i cal-GrawHilPabshingdNeve et s
" | 2016

3. |S. K. Pillai, AA Diri ytes®oouWs ¢ egn ERIseetrmi ¢t d. |, New
Reference Books:

1. |G. K. Dubey, fAPower Semiconductor Controlled Dr
2. | W. Leonhard, AfContr ol of El ectric Driveso, Sprii

3. |JaiP.Agrawali Power El ect-Mhiriccy Syngdt &dmsi gno, Pearson E

Course Outcomes:

Upon completion of this course, the students will be able to: ,\B/Il 00Mmo s T
apped

Cco1 . | Identify the electric drive for the requiregpeedtorque characteristics L1: Remembering

CO2 . | Understand the functioning of DC drive using converters L2: Understanding

COo3 . | Understand the functioning of AC drive using converters L2: Understanding

CO4 . | Analysethe various control schemes for AC and DC drive L4: Analyzing

CO5 : | To use microcontroller based system for motor control L6: Creating
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COURSE ARTICULATION MATRIX

cos/ | PO| PO | PO |PO|PO|PO|PO|PO|PO|PO|PO| PO PSO|Pso| PSO
Pos| 1 | 2| 3| 4|5 |6 | 7| 8] 9 |10|11]|12] 1 2 3
CcOo1 1 1 1 2 1 1 1 2

CO2 2 2 2 3 2 1 1 1 2

CO3 2 2 2 3 2 1 1 2 3

CO4 2 3 3 3 3 1 2 2 3 2 3 2
CO5 1 2 2 3 3 2 3 1 2 2
Avg 1.6 2 2 2.8 2.2 1 1.5 2 - - - 1.8 1.4 2.4 2

3/2/1-indicates strength of correlation-(3igh, 2zMedium,  Low)
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22EEOEQO3 ENERGY CONSERVATION AND MANAGEMENT SEMESTER \\//llll
PREREQUISITES CATEGORY OE | Credit 3

Basic Electrical and Electronics Engineering or Principles of Elect Hours/Week L T P c
Engineering or Basic Electrical Engineering for Metallurgy 3 0 0 3

Course Objectives:

1. | To understand basics of energy.

2. | To familiarize the energy scenario in India.

3. | To understand the energy conservation approaches.

4. | To get knowledge on energy management approaches.

5. | To update th&nowledge in energy efficient technologies.

UNIT | | ENERGY SCENARIO | 9 [o o] o9
Energy scenario of India Present nomenewable energy scenaiiioGross domestic producEnergy intensityi Current
energy production and pricinig Energy security Energy strategy for the future, air pollution, climate change. En
Conservation AcR001 and its features.

UNITIl | BASICS OF ENERGY | 9 o Jo] 9
Introductioni Work, power and energyElectricity basic§ Thermal energy basi¢sEnergy units andonversion$ Energy
performancé Matching energy usage to requirement.

UNIT Il | ENERGY CONSERVATION APPROACHES | 9 JoJo] 9
Energy saving opportunities in electric motors, Benefits of Power factor improvement and its tecBhiguiesapacitor
Synchronous Condenser etc., Energy conservation by industrial drives, Methods and techniques of energy cons|
ventilation and air conditioners, compressors pumps, fans and blowers. Energy conservation in electric furnaces,
boilers., lighing technique$ Natural , CFL, LED lighting sources and fittings.

UNITIV | ENERGY MANAGEMENT | 9 oo 9
Demand side management (DSM)SM planningi DSM Technique$ Load management as a DSM stratéggnergy
conservatiori tariff options for DSM- Energy audit instruments for energy auditEnergy audit for generation, distributig
and utilization systemis economic analysis.

UNITV | ENERGY EFFICIENT TECHNOLOGIES | 9 [ o]o] 9
Maximum demand controllersAutomatic power factor controllersEnergy efficient motorsSoftstarters with energy sav
- Variable speed drivesEnergy efficient transformersElectronic ballast Occupancy sensorsEnergy efficient lighting
controls- Energy saving potential of each technology.

Total (45 L+0 T)= 45 Periods

Text Books:
1. |Sonal Desai , AHandbook of Energy Audito, Mc Gr aw
2. |Tripathy, S. C, AUtilization of Electrical Energ

Reference Books:
1. | Guide books for NationaCertification Examination for Energy Manager / Energy AuditorsBbpkseneral Aspect
(available online).

2. | Guide books for National Certification Examination for Energy Manager / Energy AuditorsBdgi&ctrical Utilities
(available online)

3. |Murphy. W.R and McKay. G, fAEnergy Management o, B

4. |Wayne C Tuner, fAEnergy Management Hand Booko, Jo
Course Outcomes: Bl o o mdaxonomy
Upon complet|on of this course, the students will be able to: Mapped

Co1 . | Identify the present energy scenario. L2: Understanding

CO2 : | Recognize the various form of energy. L2: Understanding

COo3 .| Interpret the process of energy conservation. L3: Applying

CO4 : | Categorize the methods improving energy management. L4: Analysing

CO5 : | Examine the role of energy efficient devices in energy conservation L4: Analysing
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COURSE ARTICULATION MATRIX

Cco/

O | po1 | Po2 | PO3 | PO4 | POS | POG | PO7 | POB| POY | HO | FO | PO | PSO | PSO | PSO
CO1 1 2 3 2 2 3 2 2 2 2 1
CO2 1 2 2 2 2 3 3 3 2 2 1
CO3 2 2 2 3 2 3 2 3 1 3 1
CO4 2 3 2 2 3 3 3 3 3 3 1
CO5 2 2 3 1 2 3 2 1 3 2 1
Avg 1.6 2.2 24 2 2.2 - 3 - - - 24 24 2.2 24 1

3/ 2/ 1i indicates strength of correlation-Bigh, 22Medium, tLow)
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22EEOE04 ELECTRIC VEHICLES SEMESTER \\//I”/

PREREQUISITES CATEGORY | OE | Credit 3
. . L T|P|TH

Electrical Machines Hours/Week 3 olol 3

Course Objectives:

1. To learn thecomponents of Electric Vehicle, configurations and its architectural design

2. To study the energy storage options for Electric vehicle.

UNITI [ ELECTRIC VEHICLES | 9 [oJo] 9

Configurations of Electric Vehicles (EV), Performance of Eledfgbicles: Traction Motor Characteristics, Tractive Effort
Transmission Requirement and Vehicle Performance, Tractive Effort in Normal Driving , Energy Consumption
UNITIl | HYBRID ELECTRIC VEHICLES |l 9 J]ofo] 9
Concept of Hybrid Electric Driv8rains, Classification of hybrid electric vehicles , Architectures of Hybrid Electric O
Trains: Series Hybrid Electric Drive Trains, Parallel Hybrid Electric Drive Trains, Te@pugpling Parallel Hybrid Electri
Drive Trains, Speeoupling Parallel Kbrid Electric Drive Trains, Torqu€oupling and Spee@oupling Parallel Hybrid
Electric Drive Trains

UNIT Il | PLUG-IN HYBRID ELECTRIC VEHICLES (PHEV) | 9 oo 9
Functions And Benefits Of PHEV, Components of PHEV, Operating Principles oflitldgbrid Vehicle, Plugin Hybrid
Vehicular Architecture, Compound PHEV Architecture, Control Strategy of PHEV, Charging of PHEV

UNIT IV | FUEL CELL ELECTRIC VEHICLE | 9 Jo]o] 9
Operating Principles of Fuel Cells, Fuel Cell System Characteristics, Fudlgéblhologies, Hydrogen Storage, Configurat
of a Fuel cell hybrid Electric Vehicle, Control Strategy of Fuel cell Electric Vehicle

UNITV | ENERGY STORAGE SYSTEM | 9 J]o]Jo] 9
Status of Battery Systems for Automotive Applications, BatfBeghnologies: Nické&Metal Hydride (Ni MH) Battery,
Lithiumi Polymer (Li P) Battery, Lithiumlon (Li-lon) Battery, Ultracapacitors: Features, operation and perform
Hybridization of Energy Storages

Total (45L+0T)= 45 Periods

Text Books:
1 Igbal Hussainf El ect ri ¢ and Hybrid VeQdRC Press,sTaylorRdargncig Group,Secd
) Edition ,2011.

> Mehrdad Ehsani,
) CRC Press, 2016

Reference Books:

Al i Emadi , Mehrdad Ehsani, John M. Miller |, AVehic
M.Miller, Special Indian Edition, Marcel dekker, Inc 2010

E-Reference
1 | https://archive.nptel.ac.in/courses/108/106/108106170/

Yi min Gao, Sebastien E. Gay, Ali

1.

Course Outcomes: Bl oomés T
Upon completlon of this course, the students will be able to: Level
CO1 | : | Recall the concept of Electric Vehicle technology L1: Remembering
CO2 | : | Draw the configuration of different types of Electric Vehicle L4: Analyzing
CO3 | : | Describe the selection and sizing of Fuel cell for hybrid electric vehicle. L2: Understanding
CO4 | : | Select control strategy and control for Plug In Hybrid Electric vehicle L4: Analyzing
CO5 | : | Use the battery management system for electric vehicle L3: Applying
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COURSE ARTICULATION MATRIX

%%z’ po1| PO | PO | PO | PO| PO | PO |PO|PO|PO|PO|PO|FS gﬁ 2?,
2 | 3| 4|56 |7 |8 9|10]11]12

COo1 1 1 3 1 2 1 1 2 1 1 1 2 1
CO2 1 2 3 1 1 2 1 1 1 2 1 2

COs3 1 1 2 3 2 1 2 1 1 1 1
CO4 3 1 2 1 2 1 1 3 2 1 2 1
CO5 1 2 1 2 1 2 1 2 1 1 1 2 1
Avg 1.4 15| 175|175 150 15 | 175|133 | 125|167 | 15 15 1 1.8 1

3/2/T-indicates strength of correlation-Bigh, 2Medium, t Low)
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22MEOEO1 DESIGN OF MACHINE ELEMENTS AND MACHINING SE\'/\f/I\E/ﬁTER
CATEGORY OE | Credit 3
Hours/Week L L
3 /0|0 3
COURSE OBJECTIVES
1 | To familiarize the various steps involved in the design process.
2 | To understand the basic concepts of machining techniques.
3 | To know the factors influencing the processes and #gilications.
4 | Applying the principles of milling and gear cutting machines.
5 | To gain the knowledge of cutting tool materials and surface finishing process.
UNIT | STRESSES IN MACHINE ELEMENTS 9|1 00| 9

Stress in simple machine membessial, bending, torsional, bearing stress, Hertz contact stress; combined stre
principle stresses, Theories of failure, factor of safety, stress concentration, preferred numbers.

UNIT I DESIGN OF SHAFTS AND WELDED JOINTS 910 1|0 9
Design of shaftnembers subjected to simple and combined stredsketded joints Types of welding symbols, desigr
of welded joints subjected to various lod@ksign of Riveted joints

UNIT 1l DESIGN OF MACHINE ELEMENTS 910 1|0 9

Springs: Design of helicalprings stresses and deflectieesign procedure. Bearings: Need for bearing, Types, slig
and rolling contact bearings, hydiynamic and hydro static bearindgs$fe of bearingd Selection of bearingBroblems.

UNIT IV METAL CUTTING 9

0

0

9

and highspeed rachining)

Theory of met al cutting: I ntroduction, mechani cs
chip formation, heat generation, cutting fluids, cutting tool life, recent developments and applications (Dry ma

UNIT V MACHINE TOOLS AND SURFACE FINISHING PROCESSES 9

0

0

9

Tools and machine tools: Cutting tool materials, cutting tool nomenclature, introduction to machine tools, lathe,
planning, milling, drilling and boring machinesprking principle, operations, work holding devices. Surface finishi
processes: Introduction to Grinding honing, lapping processes and machines. Introduction to CAD/CAM/CIM.

Total(45L) = 45Periods

REFERENCE BOOKS:

RaoPNfiManuf acturi ng T e c-HilRublishimy Gompaayt. td, Né&hcDelhi, 2006

HMT, AProduction Tetl@m Newdelld, 1998t a Mc Gr aw

Mil ton C Shaw, AMet al Cutting Principles

O ’

C

| ar ¢

James Brownil Advanced Machining Te c hhilldBbok Gomparya Med ¥arko 1088,

Robert L Mottt fiMachine El ements in Mechanical

Shighleyand Mi sche, fAMechanical Engineering

Designo

N~Njoloa|b~ W |IDN|R

Rao. P.N AiManufacturing Technol ogy, 0-HileNew DelhiC20Q3t i

E-REFERENCES:

=

https://nptel.ac.in/courses/112105124

2. | Design of Machine Elements/. B. Bhandari Google Books

3. |]6A Textbook of Machine Designo by R.S.Khur mi

and
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https://books.google.co.in/books?id=M1y4_cfXy0AC&printsec=frontcover&source=gbs_ge_summary_r&cad=0#v=onepage&q&f=false
https://www.docdroid.net/mtP9Dge/a-textbook-of-machine-design-by-rskhurmi-and-jkgupta-tortuka-1490186411865-pdf

COURSE OUTCOMES: Bloom
Uponcompletion of this course, the students will be able to: Taxonomy
Mapped
CO1 | Analyze the stresses induced in a machine element. Analyze
CO2 | Familiarize the design concept of joints under various loading. Remember
CO3 | Familiarize the design afarious types of bearings and Spring. Remember
CO4 | Identify the process parameters associated with various machining processes. Apply
CO5 | Familiarize the cutting tools materials and surface finishing processes. Remember
COURSE ARTICULATION MATRIX
COs/POs |PO1|PO2|PO3|PO4|PO5|PO6|PO7| PO8 |PO9| PO10| PO11| PSO1 | PSO2| PSO3
CO1 2 2 1 2 1 1 1 3 2
CO2 2 2 1 2 1 1 1 3 2
CO3 2 2 1 2 1 1 1 3 2
CO4 2 2 1 2 1 1 1 3 2
CO5 2 2 1 2 1 1 1 3 2
Avg 2 2 1 2 1 1 1 3 2

3/2/17 indicates strength of correlation (3i High, 2- Medium, 1- Low)
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SEMESTER
VI/ VI

CATEGORY OE Credit 3

L T P | TH
3 0 0 3

22MEOEO02 INDUSTRIAL ENGINEERING

Hours/Week

COURSE OBJECTIVES

1 Assume technical and managerial roles in the industries.

2 Apply engineering principles to the working environment.

3 Use quality tools to foresee and solve issues in the industrial situations.

4 Work collaboratively.

5 To know the importance of EBQ.
UNIT | FORECASTING 90|09

Characteristics and Principle®ualitative Methods, Delphi Technigue, Market Resedafahe Series MethoddMoving
Average, Exponential SmoothinBox Jenkins Method Auto Regressive Moving Average (ARMA) or Auto Regress
Integrated Moving Average (ARIMA) modelg-itting Regression ModeldMeasurement of Forecast Errors, Coeffici
of Correlation- Problem solving.

UNIT Il FACILITIES PLANNING AND WORK STUDY 9101019

Factors affecting Site Location Decision®rinciples and Types of LayoutLayout Planning-Layout Tools and
Computerised Layout Technique®esign of Group Technology LayoutLine Balancing- Line Balancing Methods
Objectives of Work StudyMethod Stidy Procedure, Recording Techniqueblotion Study- Principles of Motion
Economy- Technigues of Work measuremeritime Study- Synthesis Method Analytical Estimating Predetermine
Motion Time System (PMTS)Work Sampling Techniques.

UNIT 1 LEAN MANUFACTURING 9101019

Elements of Just In Time (JIT) Pull and Push System, Kanban Systebptimized ProductionTechnology al
Synchronous Manufacturinig Implementation of Six SigmaSingle Minute Exchange of Die (SMED) 5S concej
Concurrent EngineeringCellular Manufactung i Enablersof Agile Manufacturing Rapid Manufacturing Business
Process Rengineering (BPRY Basi cs of Supply Chain Manag é& Breenptises
Resources Planning (ERPRole of KAIZEN, Quality Circles and POKA YOKE in Mtern Manufacturing Seven
wastes in Lean Manufacturing.

UNIT IV AGGREGATE PRODUCTION PLANNING 910109

Objectives of Aggregate PlanningCapacity Requirement Planning (CRP) Proce3ypes of Capacity Planning
Strategies for Aggregate Capacity Plannimdaster Production Scheduling’rocedure for Developing MRSMaterials
Requirements Planning (MRIp, Issues in MRP, Designing and Managing the MRP System, Evaluation of -N
Manufacturing Resources PlanningRP-11).

UNIT V SCHEDULING OF OPERATIONS 9101019

Operations Planning and Schedulifgcheduling TechniquesStages in SchedulirigLoading, Dispatching, Expeditin
- Finite Loading and Infinite Loading Load Charts and Machine Loading ChartBriority SequencingDynamic
Sequencing RulesBatch Scheduling Economic Batch Quantity (EBQ) or Economic Run Length (ERBheduling
in Repetitive, Batch and Job Shop Manufacturingllocation of units for a single resource, allocation of multi
resource$ Resource balancingFlexible Manufacturing System.

Total (45L) = 45 Periods

REFERENCE BOOKS:

1 R. Panneersel vam, AProduction & Operations Man
Delhi, 2012
Elwood S.Buffa and Rakesh K. Sarin, i Mo d e r n"Editiony JbhndAfilay d
2
& Sons, 2000
3 Dil worth B.James, fiOperations Management Desi
Mcgraw Hill Inc., New York, 1992
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4

Vol l man T.E, AManufacturing Planning and Cont

E-REFERENCES:

1. https://lwww.newtondesk.com/industriahgineeringstudy-noteshandwritten
2. https://fen.wikipedia.org/wiki/Lean_manufacturing
3. https://www.planettogether.com/blog/typesschedulingin-productionplanningandcontrol

COURSE OUTCOMES: Bloom
Upon completion of this course, the students will be able to: Taxonomy
Mapped
CO1 | Apply the knowledge of engineering and sciences to improve the productivity of industr Apply
CO2 | Design a system to meet the desired needs within realistic constraints. Create
CO3 | Function in multidisciplinary teams. Apply
CO4 | Use thetechniques, skills, and modern engineering tools in manufacturing practice. Understand
CO5 | Perform as an effective industrial engineer integrating high and low levels of managem Create
COURSE ARTICULATION MATRIX
COs/POs| PO1|PO2| PO3|PO4|PO5|PO6| PO7|PO8| PO9 | PO10| PO11| PSO1| PSO2| PSO3
Cco1 3 2 2 3
CO2 3 2
CO3 3 2 3 2 3 2 3
CO4 3 3 2 3 3 2 3
CO5 3 2 3 3
Avg 3 3 3 2 2.5 3 2 3 3 2 3 2 3 2.6

3/2/17 indicates strength of correlation (3i High, 2- Medium, 1- Low)
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22MEOEO03 INDUSTRIAL ROBOTICS SEMESTER VINVII
CATEGORY | OE | Credit 3
T| P |TH
3 /0] 0 3

Hours/Week

COURSE OBJECTIVES

1 |To explore concepts of robot technologies that is playing vital role in manufacture.

2 | Describe various robot technology applications.

3 | Develop an understanding of robot Kinematics and dynamics.

4 | Explain and summarize robot end effectors and Sensors.

5 | Explore conceptual understanding of Robot programming.
UNITI INTRODUCTION 9 0|0 9

Robot- definition - robot anatomy co-ordinate systemswork envelope types andlassification- specificationd
joint notations types of joints speed of motion pay load- robot parts and their functiorsieed for robots in Indian
scenario.

UNIT Il ROBOT DRIVE SYSTEMS AND END EFFECTORS 9 1009

Drives- hydraulic, pneumatic, mechanical and electricgdrvo motors stepper motors salient features, application
T end effector§ types: tools grippers- mechanical gripperspneumatic and hydraulic grippers, magnetic grippe
vacuum gripperanultiple grippers.

UNIT 1 SENSORS AND MACHINE VISION 9 10|09

Requirements of sensairgrinciples, types and applications of following types of sensors proximity (inductive,
effect, capacitive, ultrasonic and opticabange (Triangulation, structured light approach, laser rangigg¢ed, position
(resolvers,optical encoders, pneumatit)force i torquei touch sensors (binary, analog sensomtroduction to
machine visionfunctions- image processing and analysis.

UNIT IV ROBOT KINEMATICS AND ROBOT PROGRAMMING 9 10]0|9

Forward kinematics anceverse kinematics of manipulatordwo, three degrees of freedom (in 2 dimensioiial)
homogeneous transformation matrigsimple problems lead through programming, robot programming language
VAL programmingi motion commands sensor commandsend dfecter commands simple programs for loading,
unloading and palletizing operations.

UNIT V APPLICATIONS, IMPLEMENTATION AND ROBOT ECONOMICS 9 10|09

Robot cell desigrhi types- Application of robots in processingassembly inspection- material handling loading-
unloading- automobile- implementation of robots in industriesafety considerations for robot operatidreconomic
analysis of robat- pay back method and rate of return method.

Total (45L) = 45Periods

REFERENCE BOOKS:
1 Mi kel | . P. Groover , 6l ndustrial Robotics Tech

Fu.K.S. Gonzalz.R.C, and Lee C.S. G. , fiRobotics Control,
Book Co., 1987.

Richard D.Klafter, Thomas A.Chmielewski and MichealNeginfi Ro b ot i d Andntegratede e r i
Approacho, Prentice Hall Il nc, Engl ewoods CIl i f

2

4 Janakiraman. P. A. fARobotics &illd99b. mage Processi
YoramKoren fA Robotics f or-HEBogkiCo.e189%.s 0, McGr aw
6 A. K. Gupta and S. K. Arora, dlndustrial Automat:i

7 Fu. K. S. , Gonzal ez. R. C. & Lee C.S. G. , 6RoDb
Book co, 1987.

8 Craig. J. J. oOlntroduction toWeRayH®8®i cs mechan
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Ray Asfahl. C., 6Robots and Manufacturing Aut

COURSE OUTCOMES: Bloom
Upon completion of thisourse, the students will be able to: Taxonomy
Mapped
CO1 | Understand the basic concepts, parts of robots and types of robots. Understand
CO2 | Understand the potential applications of robots in industries as part of automation tool. | Understand
Familiar with the various drive systems for robot, sensors and their applications in robot
co3 programming of robots. Remember
co4 rDollig?SS about the various applications of robots, justification, implementation and safet Analyze
CO5 | Select an appropriate robot for a particular application. Apply

COURSE ARTICULATION MATRIX

COs/POs|PO1|PO2|PO3|PO4|PO5|PO6|PO7| PO8 |PO9| PO10| PO11| PSO1 |PSO2 PSO3
COo1 3 2 1 1 1 1
CO2 1 1 1 1 1
CO3 1 0 1 1
CO4 1 3 1
CO5 2 1 2
Avg 3 1.7 1 1 1.7 1 1.2

3/2/17 indicates strength of correlation (3i High, 2- Medium, 1- Low)
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22MEOE04 POWER PLANT ENGINEERING SE\'\//II/EVS”-I-ER
PREREQUISITES CATEGORY | OE | Credit | 3
1. Having sufficient knowledge on basics of power plant L T |P|TH
Hours/Week
2. Basic unit calculation for consumption of power 3 0|03
COURSE OBJECTIVES:

1. | Understanding of thermal power plant operations and its components.

Location of hydro power plant and its components to generate power.

Complete knowledge about diesel and gas power plant.

Basic knowledg®f nuclearreaction and types of nuclear power plant.

S I S A

Basic knowledg®f power plant economics and various tariff methods.
UNIT | STEAM POWER PLANT 910|01(9

Layout of steam power plantboilers- Modern high pressure and supercritical boildPseparation and handling of coa
- Pulverizer- Dust collector Ash removal; StokersDifferent types Pulverized fuel burning; DraughDifferent types

- Chimneydesign- Selection of blowers, Cooling towerDifferent types- Waste heat recovery, Fluidised Bed an
Circulated Fluidised Bed boilers

UNIT Il HYDRO ELECTRIC POWER PLANT 910|019

Layout of hydel power plantclassificationi working i componentd layout of pumped storage power planPlant
equipment for Pumped Store Schemes.

UNIT 1 DIESEL AND GAS POWER PLANT 910|019

Layout of Diesel power plantmportant componentsperformance analysisLayout of gas power plaiitclassification
of gas turbine cycles component$ relative thermal efficiencies of different cycles.

UNIT IV | NUCLEAR, MHD POWER GENERATION 910109

Elementary treatmentnuclear fission, chain reactionPressurized water reactors, boiling wateactors, gas cooled
reactors Fast breeder reactors, Magneto Hydro Dynamic powaen cycle and closed cycle system.

UNITV | ECONOMICS AND SAFETY 910109

Economics and safetyActual load curves Fixed and operating costd ariff methods forelectrical energy Peak load
and variable load operationSelection of generation type and general equipmatitoduction to safety aspects in powe
plants- Environmental impactsassessment for thermal power plant.

Total(45L) = 45 Periods

TEXT BOOKS:
1 S. DomkundwarA.V. DomkundwarS.C. Arora.A Course in Power Plafngineering, Dhanpat Rai
' Publications. 2013
2 P.K. Nag, Power Plant Engineering, Tata McGraw Hill, Laxmi Publications Pvt.Ltd New Delhi, 5th Edi
) 2014.
REFERENCES:
1 R.K. Rajput. A Text of Power Plant Engineering, Laxmi publications, Na&thi 5th Edition, 2016.
2 G.R. Nagpal, PowdPlant Engineering, Khanna Publications 1998.
3 Bernhardt G. Askrotzkhnd Wi I |l i am A. Vopat, fAPower Station
Publishing Co. Ltd., 1972.
4 Frederick T. Mor es, @ Powe r-WéstPaesstPrivete lddi, 198632 r i ng 0,
Joel Weisman and Poowe rEcFlaarntt, HBinMyoidneerenr i ng o, Pre
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E-REFERENCES:

1. https://en.wikipedia.org/wiki/Power_plant_engineering

2. https://onlinecourses.nptel.ac.in/noc21_me86/preview

COURSE OUTCOMES: Bloom
Upon completion of thisourse, the students will be able to: Taxonomy
Mapped
CO1 | Ample knowledge on thermal power plant operation and its merits and demerits. Analyze
CO2 | Potential Power of water to convert into useful energy by hydropower. Remember
CO3 | Augment withdiesel and gas power plant operation and its components. Understand
CO4 | Able to cope with recent developments on nuclear power plant. Understand
CO5 | Understanding of various economics to construct power plant and to measure the consurnm  Understand
of power by different tariff.

COURSE ARTICULATION MATRIX

COs/POs PO1|PO2| PO3 |PO4|PO5| PO6|PO7|PO8|PO9| PO10| PO11| PO12| PSO1  PSO2| PSO3
Co1 1 2 3 2 1 1 1 2 2 2 2 1 2
CO2 1 2 3 2 1 1 1 2 2 2 2 1 2
CO3 1 2 3 2 1 1 1 2 2 2 2 1 2
CO4 1 2 3 2 1 1 1 2 2 2 2 1 2
CO5 2 1 2 2 2 1 1 1 2
Avg 12| 2 2.6 20| 1 1 12| 20 1 1.8 1.8 2.0 1 2

3/2/17 indicates strength of correlation (3i High, 2- Medium, 1- Low)
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22MEOEO05 PRINCIPLES OF MANAGEMENT SE\'/\f/I\E/ﬁTER

CATEGORY OE | Credit | 3
L | T|P|TH
3010 3

Hours/Week

COURSE OBJECTIVES

1. | To understand the management basic features of management.

2. | Principles usages in all walks of life and industrial growth.

3. | Able to have a clear understanding of the managkndtions like planning, organizing, staffing, leading an
controlling.

4. | To gain some basic knowledge in international aspect of management.

UNITI MANAGEMENT - AN INTRODUCTION AND OVERVIEW 9,01 0| 9

Definitions of managemerit features of managementManagement thoughis different schools of managemeéint
Scientific managemeiitArts or Science, Management Vs administratidprinciples of Management.

UNIT 11 FUNCTIONS OF MANAGEMENT 9009

Role of managers. Functions approach to management, Management functions, Managemeéntdevelsiling
functions and role, responsibility of managérsowards subordinates, peers, supervisors, customers, governn
company, creditors, shareholdersigetitors etc.

UNIT I MANAGERIAL PLANNING AND DECISION MAKING 90|09

Planning fundamentals, objectives. Management by objedétiGmnges in objectivasgoal distortion§ major types
of planning, policies and objectives, proceduremethods, rules, programmes and schedule, projects, buidge
importance of decision makg, types of decisions, decision making prodedscision theory quantitative techniques
T decision making conditiorisOperation Research (OR), Definition, successful areas of operation resBaahion
tree.

UNIT IV ORGANIZATION 90109

Organization: Basic conceptorganization as a structuireas a processas a group property of modern organizatio
i typology, importance of organizatioh business /industrial organizatidn sole trading, partnership company
co-operative public enterprise line (military), line and staff, functional, matrix commiti@sed organization
departmentalizatioh need, bases of departmentatiocareer planning and management.

UNIT V STAFFING, CONTROLLING AND COMMUNICATION 90|09

Nature and purpose of staffiigman power planning, aims and objectives of HR recruitment, selection and trai
sources of recruitment, process of recruitment, training methpdsformance appraisal methadsommunicatiori
importance processbarriers to communications. How to remove obstacles of effective communiéatmmtrolling

T definition Characteristics of contrdl types of control requirements of effective controldirect and preventive
control repairing, control techniques.

Total (45L) = 45Periods

REFERENCE BOOKS:

Herald knootz and Heinz wei hr i-dilhPublighisgsCompany,singapore
InternationaEdition, 2007

2 Joseph L, Massie, Essentials of Management. Prentice Hall of IndiaPvt., Ltd (Pearson) Fourth Edition, 2

Stephen A. Robbins & David A. Dec enz d"EditionMar y
Pearson Education, 2011.

Robert Kreitner & Mamata Mohapatra, MfAManagemen!/

4
5 Harold Koontz & Heinz Weihrich AEssentials of
6 |Tripathy PC & Reddy PN, #APrinciples of Managem

7 | RS.N.Pillai& S.Kalain Pr i nci pl es and Practice of Managemen
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https://www.goodreads.com/author/show/6969200.R_S_N_Pillai
https://www.goodreads.com/author/show/16261495.S_Kala

E-REFERENCES:

1. | https://nptel.ac.in/courses/110105146

2. | https://nptel.ac.in/courses/122106031

COURSE OUTCOMES: Bloom
Upon completion of thisourse, the students will be able to: Taxonomy
Mapped

CO1 | Understand the basic concept of management. Understand

CO2 | Familiarize the contribution sand functions, types of business organization. Understand

CO3 | List the various types of leadership and evaluate the motivation the oriesand techniqu Evaluate
Select forecasting models for future demands and to make decision in the mana

coO4 Evaluate
processes.

COURSE ARTICULATION MATRIX

COs/POsPO1/PO2|PO3|PO4|PO5/PO6|PO7| PO8 |PO9| PO10| PO11| PSO1 | PSO2 | PSO3
Co1 1 3 1 2 2 1 1
CO2 1 1 2 3 2 1 1
COo3 1 2 1 1 1 1
CO4 2 1 2 2 1 1 1
Avg 13| 15 |1.75 2 1.5 1 1

3/2/17 indicates strength of correlation (3i High, 2- Medium, 1- Low)
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22MEOEO06 PROFESSIONAL ETHICS IN ENGINEERING SE\'/\f/I\E/ﬁTER
CATEGORY OE | Credit | 3
T |P|TH
Horus/Week
3 0 |0] 3

COURSE OBJECTIVES

1 To create awareness on Engineering Ethics and providing basic knowledge about engineering Ethics, V4
moral issues and Professional Ideals.

5 To provide basic familiarity about Engineers as responsible Experimenters, Codes of Ethics, Ind
Standards.

3 | Toinculcate knowledge and exposure on safety and risk, risk benefit analysis.
UNIT | HUMAN VALUES 91 00| 9

Morals, Values and Ethids Integrity i Work Ethici Service Learning Civic Virtue i Respect for Others Living
Peacefullyi caringi Sharingi Honestyi Couragei Valuing Timei Co-operationi Commitmenti Empathyi Self
Confidence Characteii Spirituality.

UNIT Il ENGINEERING ETHICS 91 00| 9

Senses of 0 E n gvanety efrnmionalgssuédt types okitdquiry- moral dilemmas moral autonomy-
Kohl ber g-&s | { h g @ mgbrssensub and aontroveiisiodels of Professional Rolegheories about righ
actioni Selfinterest customs and religionuses of ethical theories.

UNIT I ENGINEERING AS SOCIAL EXPERIMENTATION 9, 0 10| 9

Engineering as experimentatioengineers as responsible experimentexes of ethicsa balanced outlook on laiv
the challenger castudy.

UNIT IV SAFETY, RESPONSIBILITIES AND RIGHTS 9, 00| 9

Safety and risk assessment of safety and riskisk benefit analysis and reducing riskhe threemile island and
Chernobyl case studies. Collegiality and loyaltgspect for authority collective bargaining confidentiality- conflicts
of interesti occupational crime- professional rights employee rights- Intellectual Property Rights (IPR)
discrimination.

UNIT V GLOBAL ISSUES 9, 0 10| 9

Multinational corporations Environmental ethics computer ethics weapons developmentengineers as manage
consulting engineefsngineers as expert witnesses and advisosal leadershiggample code of Ethics like ASME
ASCE, IEEE, Institution oEngineers (India), Indian Institute of Materials Management, Institution of Electronic|
Telecommunication Engineers (IETE),India.

Total(45L) = 45Periods

REFERENCE BOOKS:

1 Mike Martin and Roland Schinzinger AiEt hi ¢s i n E AHjlj Neve ¥ork200g 0, Mc Gr
> Govindarajan M, Natarajan S, Senthil Kumar V.
2004.
Tripathi A N, AHuman valueso, New Age internat
4 Charles D. Fleddermann A Engi neering Ethicso, Pearson Educ
5 Charles E Harris, Mi chael S. ProtcilCamad epnd Mind
Wadsworth Thompson Learning, United States, 2000.
6 John R Boatright, AEthics and the Conduct of B
7 R S Naagarazan, AA Textbook on Professional Et
publishers, New Delti 110002, 2006.
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COURSEOUTCOMES: Bloom
Upon completion of this course, the students will be able to: Taxonomy
Mapped
CO1 | Understand the importance of ethics and values in life and society. Understand
CO2 | Understood the core values that shape the ethical behavior of an engineer. Understand
CO3 | Exposed awareness on professional ethics and human values. Remember
COURSE ARTICULATION MATRIX
COs/POgPO1| PO2 | PO3| PO4 |PO]J PO6 | PO7| PO8| PO9 [PO10PO11PO12PSO1PSO2PSO3
Cco1 2 1 3 2 1 1
CO2 1 1 3 1 1 1
Co3 2 1 3 1 1 1
Avg 166| 1 3 1.33 1 1

3/2/17 indicates strength of correlation (3i High, 2- Medium, 1- Low)
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22MEOEQ7 RENEWABLE SOURCES OF ENERGY SE\'/\f/I\E/ﬁTER

PRE-REQUISITE: CATEGORY OE | Credit | 3

1. Basic idea about solar radiation and other renewable energy that e»

2. Understanding about various chemical reactions occur in the energy Horus/Week T |P|TH
conversion process 3 011! 4

COURSE OBJECTIVES

To recognize the consciousness of energy conservation in scholars

To identify theemploy of renewable energy sources for electrical power generation

1
2
3. | To collect different energy storage methods
4

To detect about environmental effects of energy conversion
UNIT | SOLAR RADIATION AND ITS MEASUREMENTS 91 00| 9

Alternative energysources, Global and Indian energy scenario. Solar Energy: Introducti®aolar Radiation
Measurement and Instrumeiit®ata and estimation.

SOLAR ENERGY COLLECTORS, SOLAR ENERGY STORAGE
AND APPLICATIONS OF SOLAR ENERGY

Flat Plate and Concentrating CollectdrSolar direct Thermal Applications Solar thermal Power Generatidn
Fundamentals of Solar Photo Voltaic Conversio8olar Cellsi Solar PV Power GeneratidrSolar Energy Storage
Thermal energy, Chemical Energy and Electromagnetic energy storage; Solar PV Applications: Solar water
Space heating and cooling, Solar distillation, Solar pumping, Solar furnacecSakéng.

UNIT I BIOMASS AND ITS CONVERSION TECHNOLOGIES 9, 0 10| 9

Bio-mass conversion Techniques: Direct combustion (incineration); Theherical conversioGasification and itg
types; Wet Proces<lassification of biogas plantypes of Anaerobic digestion (Khadi and Village Industries ty
Pragati design, Gasneslogas plant and Ferroement digester biogas plaintfFermentation process;

UNIT IV |WIND, GEOTHERMAL AND TIDAL ENERGY 91 00| 9

Basic principle of wind energy conversion, types of wind energy conversion; Geothermal sSoilmpgr®thermal
geothermal resources, geopressurised resources, hot dry rock resources of petrothermal systems, Magma
Comparison of flashed steam atodal flow concept. Basic principle of tidal power, components of tidal power pl
operation methods of utilization of tidal power.

HEMICAL ENERGY, HYDROGEN ENERGY AND MAGNET
UNIT V c N GY. oG G G © 91 00| 9
HYDRO DYNAMIC

Design and principle operation ofael cells, classification of fuel cells, types of fuel cells, Advantages, disadvar
and applications of fuel cells. Basic principle of Magneto Hydro Dyn&ripen cycle and closed cycle system.

UNIT Il 9, 0 10| 9

Total (45L) = 45Periods

REFERENCE BOOKS:
1 G.D. Rai, "NonConventional Energy Sources", Khanna Publishers, New Delhi, 2014.

Suhas P. Sukhatme, fASolar Energyo, Tata McGraw

Khan, B.H., "NonConventional Energy Resources", The McGraw Hill Companies, 2009.

Twidell, J.W. & Weir, A., "Renewable Energy Resources", EFN Spon Ltd., UK, 2005.

D. Mukherjee: Fundamentals of Renewable Energy Systems, Newntggeational publishers, 2007.

Gilbert M. Masters: Renewable and Efficient Electric Power Systems, John Wiley & Sons, 2004.

2
3
4
5 Solanki: Renewable Energy Technologies: Practical Guide for Beginners, PHI Learning Pvt.Ltd., 2008
6
7
E-

REFERENCES:
1. | https://en.wikipedia.org/wiki/Renewable_energy

GCE, SALEM (AUTONOMOUS) R -2022 SYLLABUS 270



2. | Ellabban Omar; AbuRub, Haitham; Blaabjerg, Frede (2014). "Renewable energy resources: Current staf
future prospects and their enabling technolo®eénewable and Sustainable Energy Revi&8s 748 764 [749]

COURSE OUTCOMES: Bloom
Upon completion of this course, the students will be able to: Taxonomy
Mapped
CO1 | Understand the principles sblar radiation and its measuring devices Understand
CO2 | Comprehend the ideology ofolar energy collectors,solar photovoltaic powe Analyze
generatiogolar energy storage and applications of solar energy
CO3 | Acquireawareness aboutdmasssources of energy technologies Understand
CO4 | Design various renewable energy gadgets such as wind and tidal plant Create
CO5 | Learn about extracting energy from chemical methods Understand
COURSE ARTICULATION MATRIX
COs/POs|PO1|PO2| PO3|PO4|PO5|PO6|PO7| PO8 |[PO9| PO10| PO11 | PSO1 | PSO2| PSO3
co1 1 2 3 2 1 2 2 3 1 1 2 2 1
CO2 1 2 3 2 1 2 2 3 1 1 2 2 1
CO3 2 3 2 1 2 2 3 1 1 2 2 1
CcoO4 1 2 3 2 2 2 3 1 1 2 2 1
CO5 1 2 3 2 1 2 2 3 1 1 2 2 1
Avg 1 2 3 2 1 2 2 3 1 1 2 2 1
3/2/17 indicates strength of correlation (3i High, 2- Medium, 1- Low)
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https://en.wikipedia.org/wiki/Renewable_and_Sustainable_Energy_Reviews

2MEOE08 ROBOTIC PROCESS AUTOMATION SR TER
Pre-requisite: CATEGORY OE | Credit 3
Basics in kinematics and dynamics Hours/Week TP TH
3 0|0 3
COURSEOBJECTIVES
1. | To study the various parts of robots and fields of robotics.
2. | To study the various kinematics and inverse kinematics of robots.
3. | To study the Euler, Lagrangian formulation of Robot dynamics.
4. | To study the trajectory planning for robot.
5. | To study the control of robots for some specific applications
UNIT | BASIC CONCEPTS 9/ 0|0 9
Definition and origin of robotic§ different types of robotic$ various generations of robotsdegrees of freedorn
Asi mov s | aiwdynamif stabilzdtiantofirabats.
UNIT II POWER SOURCES AND SENSORS 9] 010 9

Hydraulic, pneumatic and electric driviegletermination of HP of motor and gearing ratigariable speed arrangemeit
path determinatioil micro machines in robotidsmachine visiori rangingi laseri acoustici magnetic, fiber optic an
tactile seners

UNIT 1 MANIPULATORS, ACTUATORS AND GRIPPERS 91 0 |0] 9

Construction of manipulatofis manipulator dynamics and force contfoklectronic and pneumatic manipulator cont
circuitsi end effector§ U various types of grippeiisdesignconsiderations.

UNIT IV KINEMATICS AND PATH PLANNING 9/ 0 10| 9

Solution of inverse kinematics probleinmultiple solution jacobiamvork envelopi Hill Climbing Techniques robot
programming languages

UNIT V CASE STUDIES 9/ 0 10| 9

Multiple robotsi machine interfacé robots in manufacturing and nomanufacturing applicatioris robot cell desigri
selection of robot.

Total (45L) = 45 Periods

REFERENCE BOOKS:

1 Mi kel | P. Weiss G. M., Nagel R. N. -HilGidgamoje, 1986.G. |, i
2 Ghosh, Control in Robotics and Automation: Sensor Based Integration, Allied Publishers, Chennai, 1998.
3 Deb. S.R., ARobotics Technology and fl exible Au
4 Klaft_er R.D., Chimielewski I1TAnA.i,ntNeeggriant eMl. ,a pfipR oobal
New Delhi, 1994.
5 Barry LeathaniJ ones, AEl ements of industri al Roboticso
6 Mi kel | P_.Groover, Mi_tchgll V\/~eiss, Roger_ N. Nag
Programming and Applications A, McGraw Hil/l Boo
7 Fu K. S. Gonzaleaz R.C. and Lee C.S.G., iRoboti

International Editions, 1987.
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COURSE OUTCOMES:

Bloom

Upon completion of this course, the students will be able to: Taxonomy
Mapped
CO1 | Explain the basic concepts of working of robot. Understand
CO2 | Analyze the function of sensors in the robot. Analyze
CO3 | Analyze the working of manipulates, actuators and grippers. Analyze
CO4 | Write program to use a robot for a typical application. Create
CO5 | Use robots in different applications. Apply
COURSE ARTICULATION MATRIX
COs/POs|PO1|PO2|PO3|PO4|PO5|PO6|PO7| PO8 |PO9| PO10| PO11| PSO1 | PSO2 | PSO3
Co1 1 1 2 2 1 2 2 2
CO2 1 3 2 1 1 2 1 3
CO3 2 2 1 1 2 1 3
CO4 1 1 2 3 1 3 2 1 2
CO5 1 2 2 2 1 2 2 3 2 1 2
Avg 1 16|18 |15| 2 1 2 1.5 3 1.7 1 2 1.3 2.7
3/2/17 indicates strength of correlation (3i High, 2- Medium, 1- Low)
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22MEOE09 TOTAL QUALITY MANAGEMENT SE\%I /I\E/ﬁ'II'ER
CATEGORY OE | Credit | 3
L T| P|TH
Hours/Week
3 0| 0] 3

COURSE OBJECTIVES

1. | Teach the need for quality, its evolution, basic concepts, contribution of quality gurus, TQM framework,
andBenefits of TQM.

2. Explain the TQM Principles for application.

Define the basics of six sigma and apply traditional tools, new tools, Benchmarking and FMEA.

4. | Describe Taguchi's Quality Loss Function, Performance measures andegtpliques like QFD, TPM, CO

and BPR.
5. | llustrate and apply QMS and EMS in any organization.
UNIT | INTRODUCTION 9, 0| 0| 9

Definition of Quality- Dimensions of Quality Quality planning- Quality costs, Analysis techniques for quality ces
Basic concepts of total quality management (TQM)storical review Principles of TQM' Leadership Role of senior
management Quality council, Quality statements Strategic planning Deming philosophy- Barriers to TQM
implementation

UNIT Il TQM PRINCIPLES 91010 9

Customer satisfaction Customer perception of quality, Customer complaints, Service quality, Customer Ret
Employee involvement Motivation, Empowerment, Teams, Recognition and reward, Performance apprd
Continuous process improveménguran Trilogy, PDSA Cycle, 5S, Kaizersupplier Partnership, Sourcing, Suppl
selection Supplier rating, Relationship developmemterformance measures, Basic concepts, Strategy

UNIT 1l STATISTICAL PROCESS CONTROL (SPC) 90| 0| 9

The seven tools of quality, Statistical fundameritdfeasures of central tendency and dispersion, Population and sa
Normal curve- Control charts for variables and attributes, Process capabiltgncept of six sigma, New Sevg
Management Tools.

UNIT IV | TQM TOOLS 9101 0| 9

Benchmarking Reasons to benchmark, Benchmarking process, Quality function deployment (QFD) pitdoass of
quality, Benefitss Taguchi quality loss function Total productive maintenance (TPM) concept, Improvement neg
FMEAT Stages of FMEA.

UNIT V QUALITY MANAGEMENT SYSTEMS 9101 0| 9

Need for ISO 9000 and other quality systems, benefits of ISO registration, ISO 9001:2008 qualityi dylterants,
Implementation of quality system, Documentation, Quality auditing, AS 9100,TS 16949:2002 and TL 9000

Total (45L) = 45Periods

REFERENCE BOOKS:

Dale H.Besterfiled, Carol B.Michna,Glen H. Bester field, MaryB.Sacre, Hemant Urdhwaaesh®ashm
1 Urdhwareshe, fATotal Quality Management o, Pears
Impression,2013.

Feigenbaum. A. V. ATot al Quality Management o, Mc
Joel . E. Ro s sManajement Bé x tQuand t@aseso, Routl edge. |
Kiran. D. R, ATot al Quality Managemen Heinenkaanyltd,2016.c
Oakl and, et mWT@®M Ca siddsimemanmlidt, Oxordwibird Editio2003.

Ol |~ WIN

Suganthi . L and Anand Samuel, ATot al Quality Ma

GCE, SALEM (AUTONOMOUS) R -2022 SYLLABUS 274



7 Narayana V and Sreenivas&€onchpbs AQdallTaskshbana

E-REFERENCES:

1. | https://www.oreilly.com/library/view/totatjuality-management/9780815330486/xhtml/Referencel.xhtml

2. | https://lwww.sanfoundry.com/bestferencebookstotalquality-management/

3. https://www.routledge.com/Tot&uality-ManagemenT QM-PrinciplesMethodsand Applications/LuthraGarg
AgarwatMangla/p/book/9780367512835

COURSE OUTCOMES: Bloom
Upon completion of this course, the students will be able to: Taxonomy
Mapped
CO1 | Ability to apply TQM concepts in a selected enterprise. Apply
CO2 | Ability to apply TQM principles in a selected enterprise. Apply
Ability to understand Six Sigma and apply Traditional tools, new tools, Benchmarkin| Understand
COo3
FMEA.
coa Ability to understand Taguchi's Quality Loss Function, Performance Measures and Understand

QFD, TPM, COQ and BPR.

CO5 | Ability to apply QMS and EMS in any organization. Apply

COURSE ARTICULATION MATRIX

COs/POs|PO1|PO2|PO3|PO4|PO5|PO6|PO7| PO8 |PO9| PO10| PO11| PSO1 | PSO2 | PSO3
CO1 1 3 2 1 2 2 1 2
CO2 1 2 2 2
COo3 1 2 2 1 1 2 1
CoO4 1 2 2 3 2 3 2 2 2
CO5 1 2 2 2 2 1 2 2 3 2 2 2
Avg 1 22| 2 175 25| 1 1.7 2 3 2 15 2

3/2/17 indicates strength ofcorrelation (31 High, 2- Medium, 1- Low)
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22MTOEO1 FOUNDRY AND WELDING TECHNOLOGY
Categor i
PREREQUISITES: gory OE| Credit | 3
Manufacturing Technology Hours/Week L] T |P]TH
3| 0 0] 3

CourseObijectives:

1. | To know the basicconceptsof metal castingtechnologyandto applythemto produceof new
materials.

To knowthe conceptof different materialgoining technologyandemphasi®nunderlyingscienc
and engineering principle efveryprocesses.

UNIT | | MOULDING MATERIALS AND PATTERNS 9 0 [0 |9
Introduction to foundry operations, pattertignctions, types, allowances, selection of pattern mat
colourcodes,core boxes,moulding practice,ingredientsof moulding sandand core sand, Testingof
Moulding sands. SangreparationSandreclamatiorin foundries.

UNIT Il | MOULDING AND CASTING TECHNIQUES 9 0 |0 |9
Sandmoulding: greensandmoulding, dry sandmoulding, skin dry sandmoulding, shell moulding
carbon di-oxide processpermanenmouldcasting die casting centrifugalcasting investmentasting
squeezeasting, fullmouldprocessRheocastingT hixo casting.

UNIT 1l | MELTING PRACTICE 9 0 [0 |9
Melting practiceand specialprecautiondor steels,alloy steels,castirons, aluminiumalloys, coppel
alloysandmagnesiunalloys, Cleaningandrepair ofcastings. Castindefectsand remedies

UNIT IV | WELDING AND OTHER JOINING PROCESSES 9 0 [0 |9

Classification of welding processes oxy-acetylenewelding, arc welding-manual, submergedar
welding, gas tungsterarc and gas metal arc welding, electroslag and electrogaswelding. Brazing
solderingand cutting processes

UNIT V | SPECIAL WELDING PROCESSES 9 0 |0 |9

Principle,equipmentprocessvariables, meritdjmitations and applicationsof Electronbeam,plasm
arcandaserbeamwelding processeds-riction, friction stir welding, ultrasoni@xplosiveanddiffusion
welding.

Total (45+0)= 45 Hours

Text Books:
1 Heine R W., Loper, C.R.RosenthalP.C.,"Principlesof Metal Casting", TataMcGraw Hill
" | PublishingCo Ltd, NewDelhi, 2008.

2. | SrinivasarN K.,"FoundryEngineering"KhannaTechPublicationsNew Delhi, 2005.

3. | Parmar, R.S., ' Welding Processes and Technology® 2nd edn. Khanna Publishers, New Delhi,
2001

4. | SrinivasarN K ,"Welding Technology" KhannaPublicationsDelhi, 2000

ReferenceBooks:

1. | BeeleyP R.,"FoundryTechnology" Butterworths].ondon,1982.

2. | HowardB. Cary,"ModernWelding Technology" PrenticeHall, New JerseylUSA, 1998.
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Course Outcomes:

Bl oombo

Upon completion of this course, the students will be able to: T&);%r;oergy
Discusghealloying elementeffecton the steelsndmentionthe precautiorto ) .
co1l betakenin mouldingandmelting of steels. L2: Understanding
Co2 Distinguish different moulding and casting techniques. L3:Applying
Apply the meltingprocedurefor the variousalloys like steels,stainless ) ,
co3 steelsgiscusghe slagmetal reactions L3:Applying
CO4 lllustratethe conventional welding processasdallied joining processes L2: Understanding
Cco5 Compare the variouspecialweldingprocesses L3:Applying
COURSE ARTICULATION MATRIX
CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2| PSO3| PSO4
co1 2 1 1
CO2 1 1 1 1 1 1
COo3 2 1 1 1 2
CO4 1 1 1 1 1 1 1 1
CO5 2 1 1 1 1
Avg. 16|10|10(10| 10|10 10 14 1.0

3/2/1%-indicates strength of correlation-(8igh, 22Medium, * Low)
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22MTOEQ02 ADVANCED SURFACE ENGINEERING
PREREQUISITES: Category OE Credit 3
Manufacturing Technology L T p | TH
Hours/Week
3 0 0 3

CourseObijectives:
1. \ Analyzethe variousonceptof surfaceengineeringandcomprehendhe designdifficulties

UNIT | | TRIBOLOGY AND PLATING PROCESSES 9 0|0 9
Introduction to tribology, Wear: Types of weaadhesive, abrasive, oxidative, corrosive, erosive and tro
wear, roles of friction and lubrication and wear testing. Plating Processes: Fundamentals of g@lesttiode
plating of nickel, chromium, tin and copper, pulsed plating, hydrogen embrittlement, plating ad
electrolesplating, electrochemicatonversioncoating, selectiveplating for repair, plating properties,hard
anodizing.

UNIT Il | HARD FACING PROCESSES o Jolo |9
SMAW, GTAW, GMAW, FCAW, SAW, PAW, Oxy-AcetyleneWelding, Furnacefusing, Thermalspray,
Flamesprayprocesses HVOF, Detonation guand &t koteprocesses, &td facingconsumables.

UNIT Il | SPECIAL DIFFUSION PROCESSES 9 0|0 9
Principle of diffusion processes Boriding, Aluminising, Siliconising, Chromising- Selectionof diffusion

processes Characteristic®f diffusedlayer - micro structureand micro hardnes®valuation- propertiesanc
applications.

UNIT IV | THIN FILM COATINGS 9 0|0 9
Physicalvapourdepositionprocesses Thermalevaporation sputtercoating- lon plating - Chemicalvapou
deposition- reactivesputtering- TiC, TiN, Alumina, CBN, DiamondandDLC coatings.Structure propertie
andapplications.

UNIT V | HIGH ENERGY MODIFICATION AND SPECIAL 9 0|0 9
PROCESSES
Electron beanmardeningglazing,Laserbeam hardeninglazingion implantation,Compositesurfacecreate
by laser and Electron beam. Surface cements,Wear tiles, Electro spark deposition,fused carbidecloth
thermal/ chemical. Ceramicoatingscentrifugalcastwearcoatings WearsleevesandWearplates.

Total (L+T) = 45Hours

Text Books:

1. | ChattopadhyafR., SurfaceWear:Analysis, TreatmentPreventionASM International USA, 2001

2. | KennethG. Budinski,Surface Engineerinfpr WearResistanceRrenticeHall, EnglewoodCliff, 1990.

ReferenceBooks:

1. ASM MetalsHandbook Vol 5: SurfaceEngineering, ASMnternational Ohio, 1994.

2. ErnestRabinowicz FrictionandWearof Materials,2nded.,JohnWiley & Sons,NY, 1995.

3. DavisJ.R.,SurfaceEngineeringor CorrosionandWearresistanceASM International 2001.
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_ Bl oomd
Course Outcomes: Taxonom
Upon completion of this course, the students wilabke to: y
Mapped
co1l Discusgheinfluenceof thetribological characteristics L2: Understanding
CO2 Discussthevarious hardacingprocesses. L3:Applying
Demonstrate theurfaceproperties withdiffusion of foreign atomsinto the . .
Co3 outersurfaceof thematerialsuchasboriding, aluminizing, etc. L2 Understanding
Demonstratehe variousvapourdepositionprocessesf different material®n
CoO4 the surfaceof native materialsusing the Chemical, Physicaland Thermal| L2: Understanding
vapour depositioprocesses.
Describehe Modernprocesseandhigh energyprocesselike electronbeam . ,
CO5 hardeninglaserbeanhardening. L3:Applying

COURSE ARTICULATION MATRIX

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO11 | PO12 | PSO1| PSO2| PSO3| PSO4
Cco1 1 1 1 1 1 1

COo2 2 1 1 1 1 1 1
COo3 1 1 1 1 1 1 2 1
CO4 2 1 1 1 2 1
CO5 1 1 1 1 1
Avg. 14)10|10|10|10|10| 10 1.0 1.3 15 1.0

3/2/1%-indicates strength of correlation-(@igh, 2Medium, * Low)
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22MTOEO3 DESIGN AND SELECTION OF MATERIALS

PREREQUISITES: Category OE | Credit 3
Manufacturing Technology

L (T P TH

Hours/Week
3 0 0 3
CourseObjectives:
1 To knowdifferenttypesof materialsand propertieand to seledbetter materials f@ifferentapplications.
UNIT | | DESIGN PROCESS 9 |0 0 9

Materialsin Design,Evolution of EngineeringMaterials,Designprocess Typesof design,Designflow chart
toolsandmaterial data, InteractidmetweerFunction,Material, Shape and Process.
UNIT Il | MATERIAL PROPERTIES 9 |10 |0 |9
Revision of engineeing materials and properties, Material properties inter-relationship charts such asYoung s
modulus-density, Strength-density, Youngs modulus-Strength, wear rate-hardness Youngs modulusi reldive
cost,strengthrelativecostandothers.

UNIT III | MATERIAL SELECTION 9 |0 0 9

Materials selection, selection strategy: material attributes, attribute limits, selection procedure,compute
aidedselection,structuralindex; Casestudies:table legs, flywheel, springs, pressurevesselsbearings, he
exchangersairframesshipstructuresautomobilestructures.
UNIT IV | PROCESSESAND PROCESSSELECTION 9 |0 0 9
The processes: shaping, joining and finishing, Process selection, ranking processes, cost, computer bg
selectionCase studiegan, pressurgessel, opticalable, economicatasting.
UNIT V | MULTIPLE CONSTRAINTS AND OBJECTIVES 9 |0 0 9

Selectiorundermultiple constraintsgonflicting objectives penaltyfunctions,exchangeonstantsCasestudiey
connectingodsfor high performancengineswindingsof high field magnets.

Total (L+T) = 45Hours

Text Books:

Michael F. Ashby, Materials Selection in Mechanical Design, third edition, Butterwort
Heinemanr2005

J. Charles,F.A.A. Crane,J. A.G. Furness,Selectionand Use of EngineeringMaterials, third
edition ButterworthHeinemann2006

1.

2.

ReferenceBooks:

1. | ASM MetalsHandbook\ol.20: MaterialsSelectiorandDesign, ASMinternational,1997

2. | Myer Kutz, Handbookof MaterialsSelection JohnWiley & Sons,Inc., New York, 2002

) Bl oombo

Course Outcomes: Taxonom

Upon completion of this course, the students will be able to: y
Mapped

co1l - Explai_n the_de_sign process and design flow chart tools for the matg | - Understanding

selection criterion.

CO2 | : | Apply the materials focorrosionand wearesistanc@rocesses. L3:Applying

CO3 | : | Apply thematerialsfor autoandaeroindustry. L3:Applying

CO4 | : | Classify theprocess selection criterion for high temperature materials. | L2: Understanding

CO5 | : | suggesthe process selection criterifor high performance materials.. L3:Applying
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COURSE ARTICULATION MATRIX

CO/P | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO1 | POl | POl | PSO | PSO | PSO | PSO
@) 1 2 3 4 5 6 7 8 9 0 1 2 1 2 3 4

Cco1 1 1 1 1 1 1

Co2 2 1 1 1 1 2

COos3 1 1 1 1 1 1

CO4 2 1 1 1 2

CO5 1 1 1 1 1

Avg. 1410|1010 |2120]10]| 10 10| 17| 10| 1.0

3/2/T-indicates strength of correlation-igh, 2Medium, t Low)

GCE, SALEM (AUTONOMOUS) R -2022 SYLLABUS 281



22MTOEO4 NANOSCIENCE AND TECHNOLOGY

PREREQUISITES: Category OE| Credit | 3
Engineering material and metallurgy LTl el T
Hours/Week H

3 0| 0| 3

CourseObijectives:

1. | Tostudyabout nanomateriaknd itsapplication

UNIT | | INTRODUCTION 9 |0 |0 |9

Definition, Length scales, surface area/volume ratio of micron to nanosatdeals, Importance of Nanosc
andTechnology,Top downandbottomup approacheslassificationof nanomaterialsPropertieof selecteg
nanomaterials including carbon nanotubes (CNT), graphene, metal nanoparticles, clays, nanowires
dots(QDs), effectof size onthermal,mechanical andlectricalpropertieof
nanomaterials.

UNIT Il | SYNTHESIS OF NANOMATERIALS 9 |0 |0 |9

Fabrication of Nanomaterials: Top-down approacheithography, Mechanical alloying milling, Sever
Plastideformation,Bottomup approacheshemicalvapourdeposition,physical vapourdeposition,atomic
layer deposition(ALD), and Solgel method, Synthesisand purification of CNT, synthesisof expande
graphite(EG) orgraphene.

UNIT Il | NANOCOMPOSITES 9 |0 |0 |9
Fabricationof nanocompositesfabrication of Clay-rubber, Clay-polymer, CNT-polymer, EG-polymer

magnetic particlepolymer, CNT-metal, trade off between the compositesand nanocompositesetc
Consolidatiorof nanomaterials.

UNIT IV | CHARACTERIZATION OF NANOMATERIALS 9 |0 |0 |9

Characterizationf Nanomaterials:X-ray diffraction (XRD), DynamicLight ScatteringScanningelectron
microscope (SEM), TransmissionElectron Microscope (TEM), UV-Visible spectroscopy,Scanning
probemicroscopy Atomic force microscope (AFM) and scanning tunneling microscope (STM).
Nanoindentation.

UNIT V | APPLICATIONS OF NANOMATERIALS 9 |0 |0 |9

Applications of nanomaterialsElectronics, structural, biomedical, sensorsnanofluids, optical, magnetig
biomedicafields, solar cells, LED, LCD, electrically conductingpolymers, batteries,fuel cells, SMART
Materials.Environmental antiealthissuegelatedto nanomaterials.

Total (L+T) = 45Hours

Text Books:
1 B.S. Murty, P. Shankar,Baldev Raj, B BRath, JamesMurday, Textbook of Nanoscienceand

| Nanotechnologyniversity Presql) Pvt. Ltd., 2013.
BharatBhushar(Ed), SpringetHandbookof NanotechnologySpringerVerlagBerlin Heidelberg 2004

2.
ReferenceBooks:

1 Charles P Poole and Frank JOwens, ' Introduction to Nanotechnology& Jghn Wil ey and Sons, New Y ork,
| 2003

MichaelWilson, KamaliKannagarandGeoffSmith,” Na n ot e c BasioSciengggndEmerging
T e ¢ h n oGhapmaremdHall, New York, 2002.

3. | Pradeep T, Narno: The Esentials® TataMcGraw Hill, New Delhi, 2007.

2.
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] Bl oomo
Course Outcomes: Taxonom
Upon completion of this course, the students will be able to: y
Mapped
col Define gnd dlffer('entlat'eenglr_leel_rmgmaterlalson the basisof structureand L2: Understanding
propertiedor engineeringpplications.
CcOo2 Explain the variouspplicationof nanomaterials. L3:Applying
CO3 Discuss the fabrications of composites and r@mposites. L2: Understanding
CcOo4 Describe the charactrization of nanomaterials uSIEN! & TEM. L4: Analyzing
CO5 Apply the applications of nanomaterials. L3:Applying
COURSE ARTICULATION MATRIX
Cco/P |PO |PO |PO |PO |PO |PO |PO PO |PO |POl1 |PO1 | POl |PSO | PSO | PSO | PSO
O 1 2 3 4 5 6 7 8 9 0 1 2 1 2 3 4
co1 1 2 1 1 1 1
CO2 2 2 1 1 1 1 1
CO3 3 2 1 1 1 1
CO4 1 1 1 1 1 1 2
CO5 1 1 1 1 1
Avg. 1616|1010 10| 10| 1.0 1.0 1.3 1.0 1.0
3/2/1%-indicates strength of correlation-(Bigh, 2Medium,  Low)
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22MTOEO5 MATERIALS FOR AUTOMOTIVE COMPONENTS

PREREQUISITES: Category OE | Credit 3

Engineering material and metallurgy LlTl plTH
Hours/Week

3 0| O 3

CourseObijectives:

1. | To give an overview of material properties,use of materialsselectionchart and
considerationgor materialselection

2. | Toimpartknowledgeaboutthe basisof materialsselection

To give insightaboutthe factorsthatinfluencematerialsselectiorfor enginesandtransmissiorsystem
4. | To instill the knowledgerequiredfor the selectionof materialsfor

automotivestructures
5. | Torenderthebasisof materialselectionfor electronicsdevicesn theautomobile.

w

UNIT | |[ENGINEERING MATERIALS AND THEIR PROPERTIES 9 |0 |0 |9

Classe®f engineeringnaterials- the evolutionof engineeringnaterials Definition of materialsproperties,
Displaying material properties usingaterials selection charts, Forces for change in matsa#stion and
design, Materials and the environment. Selection of materials for automotive, aerosracegnd defence
applications.

UNIT Il |BASIS OF MATERIAL SELECTION 9 |0 |0 |9

Selection strategy, Attribute limits and Material indices, structural index Selection procedure: Design p
- typesof design,designrequirementsi-unction,Material attributes Shapeand Manufacturingprocesses
Materials processing and design processes and their influence on design, Process attributes, Sy
process selectiofrocessselectiondiagrams,Processcost, Energy consumptionfor production,Material
costs,Availability, Recyclability, EnvironmentatonsiderationComputeraidedselection.

UNIT Ill | MATERIALS FOR ENGINES AND TRANSMISSION SYSTEMS 9 |0 0 9
Materials selection for IC engines: Piston, piston rings, cylinder, Engine block, Connecting rod, Cran
Fly wheels, Geabox, Gears, Splines, Clutches.

UNIT IV | MATERIALS FOR AUTOMOTIVE STRUCTURES 9 |0 0 9

Materials selection for bearings, leaf springs, chasis& frames, Bumper, shock absssbwsmgfluid, wind
screenspanelsprakeshoesDisc, wheelsdifferentials, dampingand Antifrictionfluids, Tyresandtubes.

UNIT V | ELECTRONIC MATERIALS FOR AUTOMOTIVE 9 |0 0 9
APPLICATIONS
Materialsfor electronicdevicesmeantfor enginecontrol, ABS, Steering,SuspensionSensors,Temperatu
sensordgorclimatecontrol, anticollision, Anti-fog, Headamps.

Total (L+T) = 45Hours

Text Books:

Charles J A and Crane. F A. A., Selecton and Use of Engineerng Materids® 3rd Edition,
Butterworths . ondonUK, 1996.

2. | JasorRowe,” A d v a rMateridlsin AutomotiveE n g i n eWoodHaagRublishing2012.

1.

ReferenceBooks:
1 AhmedE,” A d v a mampaditanaterialdor AutomotiveapplicationsWiley, 2013

5 DonH Wr i gTredting&utomotiveMaterialsandC o mp o n S8AE1993Y ,

3. |GeoffDavis,” Materialsfor Automobileb o d iBat®riWprthHeinemann2012

4 Hiroshi Yamagata, The Scienceand Tednology of Materals in Automotive Engines® ,
" |[Elsvier,2005
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5 MstislavA M, ValentinN A, GlebV M, " Au t o m matarialse handbookor themechanical
" lengi MN&lg, 1952.

. Bl oombd
Course Outcomes: Taxonom
Upon completion of this course, the students will be able to: y
Mapped
CO1|: | I|dentify thecriteriaandforcesthatcausethechangesn materialsselection. | L3:Applying
Investigateheinfluenceof structuraindex,manufacturingrocessdesigrand . :
co2 Functional requirementin selectionstrategies. L4:Analysing
Recognizehe temperatureegime,natureof load and propertyrequirements | . .
co3 of materialsfor enginesandtransmissiorsystem. L4:Analysing
Analysethe variousstressescting on the structural memberef automobile| | . .
co4 undemDynamic loadingandselectsuitablematerial. L4:Analysing
COS5 | : | Prepargheaptmaterialfor electronicdevicesusedin automobiles L3:Applying

COURSE ARTICULATION MATRIX

Co/P |PO |PO |PO |PO |PO |PO |PO |PO |PO |POl1 |PO1 |POl1 |PSO | PSO | PSO | PSO
o] 1 2 3 4 5 6 7 8 9 0 1 2 1 2 3 4

co1 1 1 1 1 2 1

Cco2 3 2 1 1 2 1

COo3 2 3 1 1 1 1

CO4 2 1 1 1 2

CO5 1 1 1 1 1

Avg. 18|16| 10| 10| 10| 10| 10 1.5 1.7 1.0 | 1.0

3/2/1%-indicates strength of correlation-(@igh, 2Medium, * Low)
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PROFESSIONAL ELECTIVE COURSES - VERTICALS FOR HONOURS

BRIDGE ENGINEERING
22CEHI0L | (Use of IS 1893 (part 1) 2016,IRC6(2014); IRC 7(2017); IRCS(2( ~ Semester
& IRC 112
PREREQUISITES Category PE Credit 3
Basic Structural Analysis, Foundation Engineering L T P | TH
Hours/Week
Transportation Engineering 3 0 0 3

Course Learning Objectives

1 To impart knowledge about loads on bridges and selection of type of bridge for the site condition.

2 To impart knowledge about the super structure by various methods.

3 To impart knowledge about the trussed bridge @ate girder bridges.

4 To impart knowledge about reinforced concrete slab and T beam bridges and prestressed concrete bridge

5 To impart knowledge about the appropriate sub structural systems, bearings and expansion joints for the [
Unit | INTRODUCTION 9 0 0 9

History of bridges Components of a bridgeClassification of road bridgesSelection of site and initial decision proces
Survey and alignment; Geotechnical investigations and interpretations. River Bridge: Selection of Bridge site and-f
Collection of bridge design dataHydrological calculation Road Bridge$RC codes Standard Loading for Bridge Desigr
Influence lines for statically determinate and indeterminate structufesnsverse distribution of Live loads among d¢
longitudinal- Load combinations for different working state and limit state designs Railway Bridges: Loadings for K
Bridges; Railroad data. Pdesign considerationsRailroad versus Highway bridges.

Unit 11 SUPERSTRUCTURES 9 0 0 9

Bridge decks Structural forms and behaviorChoices of superstructure type8ehavior and modeling of bridge dedks
Simple beam modél Plate model Grillage method Finite Element methodDifferent types oksuperstructures (RCC an
PSC); Longitudinal Analysis of Bridge Transverse Analysis of BridgelTemperature AnalysisDistortional Analysis
Effects of Differential settlement of suppoftReinforced earth structures

Unit 111 DESIGN OF STEEL BRIDGES 9 0 0 9

Design of Truss Bridgeis Design of Plate girder bridges.

Unit IV DESIGN OF RC AND PSC BRIDGES 9 0 0 9

Design of slab bridgeis T beam bridge$s PSC bridges.

SUBSTRUCTURE, BEARINGS AND EXPANSION JOINTS,

Unit V PARAPETS AND RAILINGS

Substructure- Pier; Abutment- Wing walls Importance of SoiStructure Interaction Types of foundations Open
foundation Pile foundation Well foundation Simply supported bridgeContinuous Bridge Bearings and Expansion Join
- Different types obridge bearings and expansion joinfarapets and Railings for Highway Bridges

Total= 45 Periods
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Text Books:

1

Ponnuswamy, S., Bridge Engineering, Tata McGratill, New Delhi, 1997.

2

Victor, D. J., Essentials of Bridgengineering, Oxford and IBH Publishers Co., New Delhi, 1980.

3

Jagadeesh. T. R. And Jayaram. M. A., Design of Bridge Structures, Prentice Hall of India Pvt. Ltd., 2004

4

Raina. V. K., Concrete Bridge Practice, Tata McGraw Hill Publishing Company, New Delhi, 1991.

Reference Books:

N. Rajagopalan, Bridge Superstructure, Narosa Publishing House, New Delhi, 2006.

Phatak D.R., fABridge Engineeringo, Satya Prakasha

IRC:6-2000 Standard specifications and code of practice forlvaddes.

IS 1893(part 1) 2016: criteria for Earthqurake resistant design of structures

IRC.6 (2014) Standard specifications and code of practice for road bridges

IRC 7(2017) Recommended practice for sumbecugerts, bridges and tunnels

IRC 5(2015) Standard specifications and code of practice for road bridges.

IRC 112: code of practice for concrete road bridge.

Bl oon

Course Outcomes:
. . . Taxonomy

Upon completion of this course, the students will be able to:

Mapped
CO1 | Identify loads on bridges and selection of type of bridge for the site condition. Remember
CO2 | Analyze the super structure by various methods. Understand
CO3 | Design the trussed bridge and plate girder bridges. Create
CO4 | Design reinforced concrete slab and T beam bridges and prestressed concrete bridges. Create
CO5 | Decide the appropriate sub structural systems, bearings and expansion joints for the bridgey  Evaluate

COURSE ARTICULATION MATRIX

(I:D%SS/ PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2| PSO3
Co1 3 1 3 - 2 2 3 - - - - - 3 - -
CcO2 1 1 3 - 2 2 1 - - - - - 1 - -
COo3 3 1 3 - 2 2 2 - - - - - 3 - -
CoO4 3 1 3 - 2 2 2 - - - - - 3 - -
CO5 3 1 3 - 2 2 3 - - - - - 2 - -
Avg 2.6 1 3 - 2 2 2.2 - - - - - 24 - -
3/2/171 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CEH102 REPAIR AND REHABILITATION OF STRUCTURES Semester

PREREQUISITES Category PE Credit 3
Construction Materials and Technology, L T P | TH
Concrete Technology Hours/Week

3 0 0 3

Course Learning Objectives

Study the various types and properties of repair materials

Learn various distress and damages to concrete structures

Understand the importance of maintenance of structures

Assess the damage to structures using various tests

gl B W N -

Learn various repair techniques of damaged structures, corroded structures

Unit | MAINTENANCE AND REPAIR STRATEGIES 9 1 0] 0] 09

Maintenance, repair and rehabilitation, Facts of Maintenance, importance of Maintenance various aspects of i
assessment procedure for evaluating a damaged structure, causes of detefdiatiesti Introduction to nonlinear NDT
test

Unit Il SERVICEABILITY AND DURABILITY OF CONCRETE 9 1 0] 0] 09

Quality assurance for concrete construction, concrete propestiesigth, permeability, thermal properties and crack
effects due to climate, temperature, chemical, corredi@sign andconstruction errorgffects of cover thickness ar
cracking.

Unit 111 MATERIALS AND TECHNIQUES FOR REPAIR 9 1 0] 009

Special concretes and mortar, concrete chemical, special elements for accelerated strength gain, expansive ceme
concrete, Sulphur infiltrated concrete, ferro cement, fibre reinforced concrete, rust eliminators and polymers coduirg
during repair, foamed concrete, mortar and dry pack, vacuum concrete, Gunite and shotcrete, epoxy injection, mo|
for cracks, shoring and underpinning. Methods of corrosion protection, corrosion inhibitors, corrosion resistant sitegss
and cahodic protection.

REPAIRS, REHABILITATION AND RETROFITTING OF 9 0 0 9

STRUCTURES
Strengthening of Structural elements, deflection, cracking, chemical disruption, weathering corrosion, wear, fire, lég
marine exposure.

Unit IV

Unit v DEMOLITION TECHNIQUES 910109

Demolition methods by machines, explosives, Advanced Techneemlition sequences, dismantling techniques, s
precautions in dismantling and demolition, Engineered demolition techniques for dilapidated straareetudies

Total= 45 Periods

Text Books:

1 | Shetty, M.S.,Concrete Technologhheory and Practice, S. Chand and company, New Delhi,2019

2 | Repair and protection of concrete structures by Noel P.Mailvaganam, CRC Press,1991.

3 | CPWD: Handbook oiRepair & Rehabilitation of R.C.C. Buildings, CPWD, Govt. of India, 2002, updated reprint
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Reference Books:

Bhavan, Bombay,1987

Santhakumar A.R, Trainingourse notes on Damage Assessment and RepairirtClLovet Housi ng, i
1 University, July 1992.

Raikar R.N., Learning from failuresleficiencies in design, construction and servic&&D Centre (SDCPL), Raika|
2

3 | Palaniyappan, N., Estate management, Anna Institute of Management, Chennai,1992.

4 | Lakshmipathy, M. etal., Lecture notes of workshop on Repairs and Rehabilitation of struct8E8s(®9ober 19909.

5 | https://nptel.ac.in/courses/114106035/38

Course Outcomes: . . Tixlonc;nc;yn
Upon completion of this course, the students will be able to: Mapped
co1 | Demonstrate the condition of structures Understand
CcoO2 | Inspect and evaluate the damaged structure Analyze
co3 | Implement the repairing techniques of a structure Analyze
Cco4 | ldentify and use different materials for repairing works Apply
cos5 | Demonstrate the dismantling and demolishing structures Apply

COURSE ARTICULATION MATRIX
COs/

POS PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
co1 1 - 2 2| 2 2 3 2 - - - 1 2 - -
co2 1 - 2 2 | 2 2 3| 2 - - - 1 2 - -
CcOo3 1 - 2 2 2 2 3 2 - - - 1 2 - -
CO4 1 - 2 2 2 2 3 2 - - - 1 2 - -
CO5 1 - 2 2 2 2 3 2 - - - 1 2 - -

Avg 1 - 2 2 2 2 3 2 - - - 1 2 - -

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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INDUSTRIAL STRUCTURES
22CEH103 Semester
(Use of I1s6533 (Part 1 andPart 2) IS 1343:2012 &IS 4998 :2015)

PREREQUISITES Category PE Credit 3
Design of Steel Structural Elements L T P TH
Advanced Steel Structures Hours/Week

Prestressed Concrete Structures 3 0 0 3

Course Learning Objectives

To understand the requirements and planning of industrial structures

To understand functional requirements of structures

To analyze and design the steel industrial structures

To analyze and design R.C industrial structures

gl | W N| -

To know the concepts of prefabrication

Unit | PLANNING 91 010 9

Classification of Industries and Industrial structuré&deneral requirements for industries like cement, chemical and steel
T types of frame$ bracingsi crane girders and columinavorkshop sheds-Planning and layout of buildings and compone

Unit 1l FUNCTIONAL REQUIREMENTS 9 0 0 9

Lighting i Ventilationi Accountsi Fire safetyi Guidelines from factories act.

Unit 111 DESIGN OF STEEL STRUCTURES

Industrial roofsi Cranegirdersi Mill buildings i Design of bunkers and silos

Unit IV DESIGN OF R.C. STRUCTURES 9 0 0 9

Concrete Silos and bunkérsChimneysi Principles of folded plates and shell ro6fslachine foundations

9 0 0 9

Unit V PREFABRICATION

Principles of prefabrication Prestressed precast roof trussasctional requirements for Precast concrete units

Total= 45 Periods

Text Books:

1 | Duggal S.K., Limit State Design of Steel Structures, Tata Mc&t@dwPublishing Company, Newelhi, 2019.

2 | Subramanian N., Design of Steel Structures, First edition, OXFORD university press, 2022

Purushothaman.P, Reinforced Concrete Structural Elements: Behaviour, Analysis and Design, Tata-HiltQ

Publishing Company, 1984.
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Reference Books:

1 | Henn W. Buildings for Industry, Voll and II, London Hill Books, 1995

2 | Handbook on Functional Requirements of Industrial buildings, $A286, Bureau of Indian Standards, New Delhi 14

Course Notes on Modern Developments in the DesignCanttruction of Industrial Structures, Structural Enginee
Research Centre, Madras, 1982

4 | 1S 6533 (part 1 and part2 ) 1989 code of practice for design and construction of steel chimneys

5 | Is 1343:2012 Indian standard prestessancrete code of practice

6 | IS 4998:2015 Criteria for design of reinforced concrete chimneys

7 | Is 8091: 2008 Indian Standard Industrial plant layoatle of safe practice

Course Outcomes: . . Tixlon%r?\yn
Upon completion of this course, the students will be &ble Mapped
co1 Acquire knowledge on planning of industrial structures. Remember
co2 Describe the functional requirements of structures Understand

co3 Analyze and Design steel industrial structures Analyze

co4 Analyze and DesigR.C. industrial structures Create

cos Explain the concepts of Prefabrication Understand
COURSE ARTICULATION MATRIX
CF:’(C))SS/ PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2| PSO3
co1 - 2 - - - - - - - - - 2 2 - -
co2 - 3 2 - - - - - - - - 1 2 - -
COo3 3 2 3 2 - - - - - - - 2 2 - -
co4 3 2 3 2 - - - - - - - 2 2 - -
co5 - 1 1 - - - - - - - - 1 2 - -
Avg 3 2 2.25 2 - - - - - - - 1.6 2 - -

3/2/171 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CEH104 PREFABRICATED STRUCTURES Semester

PREREQUISITES Category pg | Credit 3
. . . . L | T | P |TH
Elonstrutctlon Materials, Design of Reinforced Concrete Hours/Week
ements
3 0 0 3

Course Learning Objectives

Toimpart knowledge to students on modular construction,

To know about construction of different prefabricated elements

To acquire knowledge in different manufacturing methods.

To know about techniques for erection of prefabricated elements

a| b wWiDN|PF

To learn about various applications of prefabricated structures

Unit | GENERAL PRINCIPLES OF FABRICATION 9 1 01 0| 9

Comparison with monolithic constructionTypes of prefabrication site and plant prefabricatianEconomy of prefabricatior
T Modular coordinatiori Standardizatioii Planning for Components of prefabricated structiirBssuniting of structure$
Design of simple rectangular beams and | beaitdandling and erection stresse&limination of erection stresseBeams,
columns- Symmetricafframes.

Unit Il PREFABRICATED ELEMENTS 9 0 0 9

Roof and floor panelé Ribbed floor panel, Hollow core, concrete roof, massive slab fio®®s and Coni Wall panels
Footingsi Joints for different structural connectiong€ffective sealing of joints for water proofifigProvisions for non
structural fastenings Expansion joints ipre-castconstruction.

Unit 111 PRODUCTION TECHNOLOGY 9 1 01 0| 9

Choice of production setupManufacturing methods Support systerin Conveyor systerit Aggregate systerh Fabrication
proces$ Main, Secondarand Subsidiary processStationary and mobile productidrPlanning of production setustorage
of precast elementisDimensional tolerancésAcceleration of concretleardening.

Unit IV HOISTING TECHNOLOGY 9 1 01 0|9

Equipment for hoisting and erectidrTechniques for erection of different types of members like Beams, Slabs, Wall
and Column$ Vacuumlifting padsi Design consideration Risk identification anadontroli Control method$ Advantages
and Disadvantages of using hoisting technology.

Unit vV APPLICATIONS 9 1 0 0} 9

Designing and detailing of precast unit for factory structiir€surlins, Principal rafters, roof trusses, lattice girders, g
framesi Single span single storeyed franieSingle storeyed buildingsslabs, beamandcolumnsi Precast concrete fram
wall and floor construction process and benefits.

Total= 45 Periods

Text Books:

1 Hubert Bachmann, Alfred Steinle, Precast Concrete Structdfdsdizion,2019

2 S.ElliottKim.Precast Concrete Structure® Rdition,2017

3 L.Mokk, A Pr ef abri cated Concrete for I ndustrial and P
of Sciences, Budapest, Edition,1964.
4 . T. Koncz, i Manual of Pr ecast BelioXEdtienf1¥/1 Const r u
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Reference Books:
1 CBRI, ABuilding materials and component so, I ndi a
C.Z. Gerostiza, C HendriksonandD.R.Rehat., Knowledge based process planning for construction And manu
2 Academic Press Inc., 2012.
Structural Design Manual, APrecast Concrete Connse
3 Netherland Beto¥erlag,2009.

Bl oon
Course Outcomes: Taxonom
Upon completion of this course, the students will be able to: y

Mapped
co1 Discuss the knowledge on the basics of prefabricated structure design principles. Understand
cO2 Analyse the behaviowf various prefabricated structural members, floors, stairs, roofs and W Analyse
co3 Summarize the Production and Storage of Precast elements Understand
CO4 | Summarize the hoisting methods of different structural elements Understand
Cco5 Explain the applications of various prefabricated units Understand

COURSE ARTICULATION MATRIX

i’?)ssl PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2 | PSO3
co1 3 1 1 1] 1 - 1 - - - - ; 1 ) ]
co2 3 1 1 1 1 - 1 - - - 2 - 1 1 -
co3 3| 1 1 - 1 - 1 - 2 - 2 - - - 1
CO4 3 1 1 - 1 - 1 - 2 - 2 - - ; 1
CO5 3 1 3 2 1 - 1 - - - - 1 - 2 -
Avg 3 1 14| 1.3 1 - 1 - 2 - 2 1 1 1.5 1
3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CEH105 FINITE ELEMENT ANALYSIS Semester

PREREQUISITES Category PE Credit 3

Strength of Materials, Advanced Structural Analysis L T P | TH
Hours/Week

Course Learning Objectives

1 | To acquire knowledge about the basis of Finite Element theory, conipptementation of this theory and its practi

applications.

To understand various basic energy and weighted residual methods

To Familiarize with principles of structural mechanics

To impart knowledge on isoparametric and axisymmetric elements

gl | WO N

To study about the shape functions for linear and quadric models
ELEMENTS OF ELASTICITY 9 0 0 9

Unit |

Basic principles of structural mechanic&quations of equilibriumi Strain displacement relatiofi$tress strain relations
Plane stress arglane strain caséBrinciples of Virtual work and minimum potential energy.

Unit 1l DIRECT STIFFNESS METHOD 9 0 0 9

Steps in direct method of FEA Element stiffness matrix Global stiffness matriX Boundary condition$ Problems on
simple beams and@russes.

Unit 111 ANALYSIS OF 2D/3D ELEMENTS 9 0 0 9

Discretization- Basic element shapesElement propertie$ Node numbering proceduiie Convergence requiremerits
Generalised cordinates’ Natural ceordinates Shape functions for linear & quadratic modelStiffness matrixi Nodal
load vector 2D oB Di Static condensatioin Simple problems.

Unit IV INTRODUCTION TO ISOPARAMETRIC ELEMENTS 9 0 0 9

Concept of sub, iso, super parametric eleme@auss quadratuieExamples in oneand twoedimensional elements

Unit v SOLUTION TECHNIQUES 910109

Different solvers Variational approach Weighted mean residual methods like Collocation method, Sub domain m
Galerkin method and Least square meth&Imple problems only.

Total= 45 Periods

Text Books:

Tirupathi R. Chandrupatand Ashok D. Belugundu Al ntroducti on

1 Prentice Hall India Pvt Ltd, 2011

2 |P. Seshu, iTextbook of Finite EIl ement Analysiso, P

GCE, SALEM (AUTONOMOUS) R -2022 SYLLABUS 295



Reference Books:

1 |Rajasekaran.

S.

nFi

ni te

El ement

Anal ysis i

Engin

2 1S.S. Rao,

fiThe

Fi

nite

El e me n t -Hdvhemahngdblishimg, 2B gi neer i n

3 | DesaiCS

Course Outcomes: . . szlonc;r?lyn
Upon completion of this course, teeidents will be able to: Mapped
CO1 | Understand the basic concepts involved in FEM theory Understand
CO2 | Apply the concepts on simple structural elements Apply
co3 g:aotslrgwniqnsjlinear, quadratic and cubic shape functionmferpolation (for 1D, 2D and 3D Analyze
CO4 | Familiarise the formation of isoparametric elements Analyze
CO5 | Analyse elements subjected to axisymmetric Analyze

COURSE ARTICULATION MATRIX
COs/

POs POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2| PSO3
co1 3 2 1 1 1 - - - - - - - 3 - -
Cco2 3 2 2 1 1 - - - - - - - 3 - -
COo3 3 3 1 1 1 - - - - - - - 3 - -
CO4 3 3 1 1 1 - - - - - - - 3 - -
CcO5 3 2 2 1 1 - - - - - - - 3 - -

Avg 3| 24| 14| 1 1 - - - - - - - 3 - -

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CEH106 EXPERIMENTAL TECHNIQUES AND INSTRUMENTATION Semester

PREREQUISITES Category e | creqn | 3

NIL Hours/Week LT | P |TH
0 0 3

Course Learning Objectives

1 To learnanalytical experimental methods using sophisticated instruments and interpretation of experimental
2 To impart knowledge about the fundamental concepts of vibration measurement and signal acquisition.
3 To learn about the fundamental theory aisé a device to measure a physical phenomenon.
4 To impart knowledge about the distress measurements
5 Understand the advanced ndestructive testing instruments used in construction industry
Unit | FORCE AND STRAIN MEASUREMENTS 9 0 0 9

Straingauges, Principle, Types, Performance and {B$esto elasticity, Principle and applicatidnslydraulic jack and
pressure gaugésElectronic load celi Proving rings Calibration of testing machines

Unit 11 VIBRATION MEASUREMENTS 9ol oo 9

Characteristics of structural vibratioiisLinear Variable Differential Transducer (LVDT) Transducers for velocity an
acceleration measuremeiit¥ibration metefi Seismographs Vibration analyzei Electro dynamic exciteris Display and
recording of gynalsi Cathode Ray OscilloscofieXY plottersi Chart plotters Digital and Acquisition systemsPrinciples
and Applications.

Unit 111 ACOUSTICS AND WIND FLOW MEASUREMENTS 9l oo 9

Principles of pressure and flow measuremér®sessurdransducei Sound level meter Venturi Meter and Flow meteis
Wind tunnel and its use in structural analyissructural modeling Direct and indirect model analysis

Unit IV DISTRESS MEASUREMENTS 9 0 0 9

Diagnosis of distress istructures Crack observation and measuremiei@orrosion of reinforcement in concrételalf cell,
construction and usedamage assessmén€ontrolled blasting for demolition

NON-DESTRUCTIVE TESTING METHODS 9 0 0 9

UnitV

Load testing oftructures, buildings, bridges and toweiRebound hammér Ultrasonic testing, principle and applicatidns
Moiré fringesi brittle coatingg Holographyi Use of lasers for structural testing.

Total= 45 Periods

Text Books:
1 | SadhuSinghi Experi mental Stress Analysiso Khanna Publi

2 |Karthick and Bal aji S, fAApplications and Techniqu

3 | Srinath L.S., et al, Experimental Stress Analysis, Tata McGraw Hill Co., New Delhi, 1984.

Reference Books:

1 |Dalley.J. WandRiley. W. F., AExperimental Stress Ana

2 | Sironi R.S and Radha Krishna H.C.,Mechanical Measurements, New Age International (P) Ltd.
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Course Outcomes: Tixlonooniyn
Upon completion of this course, teeidents will be able to: Mapped
CO1 | Familiarize with various types of force and strain measuring devices Understand
CO2 | Select a measuring device for a vibration measurement Remember

CO3 | Conduct experiments to measa@ustics and wind flow Apply

CO4 | Measure the distress on structures. Apply

CO5 | Apply non destructive testing techniques on structures. Apply

COURSE ARTICULATION MATRIX
CF:SJZ/ POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSOL | PSO2| PSO3
co1 1 1 - 2 | 3 - - - - 1 - - - 3 -
co2 1 1 - 2 3 - - - - 1 - - - 3 -
co3 1 1 -] 2 3| - - - - 1 - - - 3 ]
coa 1 1 -] 2 3| - - - - 1 - - - 3 -
cOs 1 1 - 2 3 - - - - 1 - - - 3 -
Avg 1 1 - 2 3 - - - - 1 - - - 3 -
3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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ADVANCED CONCRETE TECHNOLOGY

22CEH107 (Use of IS 456:2000; IS 10262 2019 (pg: 1 to 15) and ACI 211.1 Semester
pg: 1to 13 21 to 23)

Construction materials and Construction Technology L T P | TH
Hours/Week 2 0 0 3

Course Learning Objectives

1 | Have a good knowledge about constituent materials in concrete.

Understand the concept and procedure for concrete mix design ascpeelStandards.

Get awareness about the properties of fresh and hardened concrete.

2
3
4 | Understand about the durability properties and NDT on concrete.
5

Know about the types of special concrete.
Unit | CONCRETE MATERIALS 9 0 0 9

Cement-Review of manufacturing proces h e mi ¢ a l composition, Bogue b sheat of
hydrationrAggregateReview of types, sampling and testing, artificial aggregat€&hemical Admixtures types, uses
mechanism of action effects on propertiesf concrete- Mineral admixtures types, chemical compositioh physical
characteristics effects on properties of concret®heologyi basic concepts Bingham model.

Unit Il MIX PROPORTIONING 9 0 0 9

Mix design- nominal mix design mixi concept of mix designvariables of proportioninggeneral considerationdactors
considered in the design of concrete migrious methods ofmix designdesign of concrete mix as per IS 1028219-
Statistical gality control of concreté mean strength standard deviatioin coefficient of variatiori sampling- testing-
acceptance criteria.

Unit 111 PROPERTIES OF CONCRETE 9 0 0 9

Properties of fresh concretavorkability-factors affectingworkability - slump test compaction factor testee Bee
consistometer tesProperties of hardened concretgodulus of elasticity, compressive strength, split tensile strength, fle
strength effect of water cement ratiomaturity conceptCreep- factors affecting creepeffect of creepShrinkage factors
affecting shrinkage plastic shrinkage, drying shrinkage, autogenous shrinkage, carbonation shrinkage.

Unit IV DURABILITY & NDT OF CONCRETE 9 0 0 9

Durability of concrete Factorsaffecting durability- permeability crackingreinforcement corrosion; carbonation, chlori
penetration, sulphate attack, acid attack, fire resistance; frost damage, alkali silica reaction, concrete in-sea water

Non-destructive testing of concrete surface hardnessubsisonic pulse velocity methoedpenetration resistanegull-out
testcore cutting- measuring reinforcement cover.

Unit vV SPECIAL TOPICS IN CONCRETE TECHNOLOGY 9 0 0 9

Special concreteslightweight concretdneavy weight concrete high strength concretiéhigh performance concreteself
compacting concreteaoller compacted concrétdibre reinforced concretepolymer concretgoumped concreteready mix
concretd green concrete. Special processes and technekmayed concrete; underwater concrete, mass concrete; slif
construction, prefabrication technole@D concrete printing. Light Emitting concrete, ,Glasscrete, Hempcrete, Bio con
Self-healing conmete smart concrete, coconut shell aggregate concrete, geopolymer concrete, concrete with agriculty
ferrocement

Total= 45 Periods
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Text Books:

1 Neville A. M., P r o p-atlantid Pebdicatoris, INC.p5e,201€.t e , Tr ans

2 Shetty M.S Concrete Technology, S.Chand and Company Ltd, New Delhi 2022.

3 Santha Kumar A.R Concrete Technology, Oxford university Press, NewDelhi, 2022.

4 Mehta K.P Concrete Technology, Chand & Co, NewDelhi, 2006.

Reference Books:

1 Indian Standard Recommended Guide lines for Concrete Mix Design, 1S:102629, Bureau of Indian Standarq
New Delhi.

5 Indian Standard Specification for Coarse and Fine Aggregates from Natural Sources for ConcretedB)383011,
Bureau of Indian Standards, New Delhi.

3 Gambhir. M.LConcrete technology, Volume | &ll , Tata McGridil Book Company, Third print, 2003.

4 Krishna Raju N. Design of Concrete Mixes, CBS publishers. New Delhi, 2002.

5 IS 456:2000 Indian standard plain and rein forcexcretecode of practice

6 ACI 211.1.91 standard practice for selecting proportions for normal, Heavy weight and mass concrete.

Bl oon
Course Outcomes: Taxonom
Upon completion of this course, the students will be able to: y

Mapped
CO1 | To recall theproperties and testing procedure of concrete materials as per IS code Remember
CO2 | To design concrete mix using IS Code Methods. Apply
CO3 | To describe the procedure of determining the properties of fresh and hardened concrete Remember
CO4 | To explain nondestructive testing of concrete Remember
CO5 | To describe the various special types of concretes Remember

COURSE ARTICULATION MATRIX

CF:’(C))SS/ PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2 | PSO3
co1 - - 1 - 1 1 - - 1 - - - 2 - 2
co2 - - 2 3| 3 1 2 | - 2 2 - 2 2 - 2
Cco3 - - - - 2 1 - - - - - - 2 - 2
co4 - - 2 - 3 - - 2 2 - - - 2 - 2
CO5 - - 1 - 1 - - 2 1 - - - 2 - 2
Avg - - 15 3 2 1 2 2 15 2 - 2 2 - 2
3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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VERTICAL Il T ENVIRONMENTAL ENGINEERING

22CEH201 INDUSTRIAL WASTEWATER TREATMENT Semester
PREREQUISITES Category PE Credit 3
L T P | TH
3 0 0 3

NIL Hours/Week

Course Learning Objectives

1 | Toidentify the sources and types of industrial wastewater
2 To assess the waste minimization techniques
3 | To evaluate and design industrial wastewater treatment technologies
4 | To plan common effluent treatment plants for treatment of industrial wastewater and disposal of sludge
5 | To determine the appropriate treatment methods for wastewater of various industries.
Unit | INTRODUCTION 9 0 0 9

Industrial scenario in Indialndustrial activity and EnvironmentUses of Water by industiySources antypes of industrial
wastewatei Nature and Origin of Pollutanisindustrial wastewater and environmental impacRegulatory requirement
for treatment of industrial wastewatietndustrial waste survely Industrial wastewater monitoring and samplirgeneration
rates, characterization and variabléoxicity of industrial effluents and Bioassay testdVajor issues on water qualit
management.

_ INDUSTRIAL POLLUTION PREVENTION & WASTE ol ol ol o
Unit Il MINIMISATION

Prevention & Control of Industrial Pollutioh Benefits and Barriers Waste management HierarchySource reductior
technigues Periodic Waste Minimisation AssessmehntSvaluation of Pollution Prevention Optioh<Cost benefit analysi
T Payback period Implementing & Promoting Pollution Prevention Programs in Industries.

Unit Il INDUSTRIAL WASTEWATER TREATMENT 9l oo 9

Flow and Load Equalisation Solids Separatioii Removal of Fats, Oil & Greasd&leutralisationi Removal of Inorganic
Constituents Precipitation, Heavy metal removal, Nitrogen & Phosphorous removal, lon exchange, Adsorption, Me
Filtration, Electrodialysis & Evaporation Removal of Organic Constituents Biological treatment Processes, Chemi
Oxidation Processes, Advanced Oxidation proceis3esatability Studies.

Unit IV WASTEWATER REUSE AND RESIDUAL MANAGEMENT 9 0 0 9

Individual and Common Effluent TreatmeRtantsi Joint treatment of industrial and domestic wastewatéero effluent
discharge systemsQuality requirements for Wastewater reliskndustrial reuse , Present status and issugisposal on
water and land Residuals of industrial wastewateedtmenf Quantification and characteristics of Sludg@&hickening,
digestion, conditioning, dewatering and disposal of slidgnagement of RO rejects.

Unit vV VARIOUS INDUSTRIAL WASTEWATER 9 0 0 9

Industrial manufacturing proceggscription, wastewater characteristics, source reduction options and waste treatmg
sheet for Textiles Tanneries Pulp and papér metal finishing' Oil Refiningi PharmaceuticaiSugar and Distilleriesugar
and diary textiles

Total= 45 Periods
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Text Books:
1 Eckenfel der , WatenPollutioiClomad u sotbiai, Hill Fublishers, 2000.

LawranceK.Wang, Yung Tse Hung, Howard H.Lo and Constantine Yapfjakleae nd b ook of | ndu

2 waste Treat ment o, Second Edition, 2004.

Reference Books:

1 | Metcalf & Eddy/ AECOM, "Water reuse Issues, Technologies and Applications”, The Me Bila@ompanies, 2007

2 Nelson Leonard Nemeroi,| ndustri al waste Treat ment o, El sevier

Waste water Treatment for pollution control and reuse by Soli. J. Arceivala, Shyam. R. Asolekar, Tata Mcgn
2007

Bl oon
Course Outcomes: Taxonom
Upon completion of this course, the students will be able to: y

Mapped
co1 | ldentify the sources and types of wastewaters and its nature Identify
co2 | Gain knowledge of Prevention & Control of Industrial Pollution Remember
CO3 | Suggest the suitable treatment technologies for the treatmeatstéwater. Evaluate
Cc0O4 | Know about CETP and reuse of treated wastewater. Analyze
CO5 | Assess the characteristics and treatment systems for wastewater from various industries Evaluate

COURSE ARTICULATION MATRIX

(E’((D)SS/ PO1 | PO2 | PO3 | PO4 | POS5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2 | PSO3
co1 1 - 1 - - - - - - - - 1 1 1 2
Cco2 - - 2 1 - 2 1 1 1 1 - - 2 1 1
COo3 - - 3 1 - 1 - - - - - - 1 - 1
CO4 - 1 3 2 2 3 2 1 2 2 2 1 3 1 2
Cco5 2 - 2 3 1 1 3 1 2 2 3 2 1 1 3
Avg 1.5 1 22| 18| 15| 1.8 2 1 1.7 1.7 25 1.3 1.6 1.0 1.8
3/2/171 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CEH202 ENVIRONMENTAL IMPACT AND RISK ASSESSMENT Semester

Environmental Law and Legislations in India L T P | TH
Hours/Week
3 0 0 3

Course Learning Objectives

1 | To expose the students to the need and usefulness of EIA and ERA in environmental management and to d
skill to prepare environmental management plan.

2 | To illustrate the methodologgocumentation of EIA and to know about the various impacts of development pf
on environment.

3 | Toidentify, predict and evaluate the economic, environmental and social impact of development activities ang
about the various impacts of development projects on environment and the mitigating measures.

4 | To develop the skills to prepare environmental management plan using modern tools

5 | To provide knowledge related to the broad field of environmental risk assessment and tools that can be used in
and managing human health risks

Unit | INTRODUCTION 9 0 0 9

Environmental Impact Assessment (EIA): Objectives, Principles of Process, Screening of-preppaitprovisions on EIA
Environmental risk assessmdrameworkHazard identification.

Unit Il METHODOLOGIES 9 1 0] 0] 09

Methods of EIATI Check lists and DocumentatiérMatricesi Networksi Costbenefit analysi$ Analysis of alternatives
Case studiesMulti-storeyBuildings, Bridges, Highways, Dam and Water supply projects

Unit 111 PREDICTION AND ASSESSMENT 9 1 0] 0] 09

Prediction Methodologiesssessment of Impact on land, water and air, noise, social, cultural flora and Neathamatical
models public participationi Limitation of EIA- Case studies Mulstorey Buildings, Bridges, Highways, Dam and Wz
supply projects

Unit IV ENVIRONMENTAL MANAGEMENT PLAN 9 1 0] 0] 09

Environment Protection Acts in India: Air, Water, Lake and River action programmes; Coastal zone management;
control boards, Management plans using GIS and RS tools

Unit V ENVIRONMENTAL RISK ASSESSMENT AND MANAGEMENT 9 0 0 9

Environmental hazards and risk§ools for Environmental Risk Assessmétisk Perception and Communicati®isk
assessment methodologi&posure Assessment and Dose Response Anddypsesgency Preparedness Plabase studies
practical applications

Total= 45 Periods

Text Books:

1 | Canter, R.L., Environmental Impact Assessment, McGtBiWinc., New Delhi, 1996.

Lawrence, D.P., Environmental Impact AssessriidPtactical solutions to recurrent problems, Wilaterscience, New
Jersey. 2003

3|AENVI RONMENTAL | MPACT ASSESSMENTO for Department
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Reference Books:

1 Shukla, S.K. and Srivastava, P.R., Concepts in Environmental Impact Analysis, Common Wealth Publishers, N
1992.

2 | John G. Raand David C Hooten (Ed)., Environmental Impact Analysis Handbook, Mc@litnBook Company, 1990

3 | Judith Petts, Handbook of Environmental Impact Assessment Vol. | & Il, Blackwell Science, 1999.

Bl oon
Course Outcomes: Taxonom
Upon completion of this course, teeidents will be able to: y
Mapped
CO1 | Understand the importance of EIA and ERA in project development Understand
CO2 | Apply the mathematical modeling for EIA Apply
co3 Ana}lyze different environmental attributes and selectingetfidronmental parameters affecti Analyze
project
P h [ I lan including th ion, impl i
coa repare the environmental management plan including the preparation, implementation Create
and mitigation aspects
CO5 | Evaluate and predict the human health risks Evaluate
COURSE ARTICULATION MATRIX

COs/

POs PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2 | PSO3
COo1 - - - - - 3 2 1 1 1 1 1 1 - 2
CcOo2 3 2 1 2 3 3 2 - 1 1 2 2 2 - 2
CcOo3 3 2 1 3 3 3 2 - 1 1 2 2 2 - 2
cO4 - 2 1 - 1 2 2 1 3 1 2 2 3 - 3
CcO5 - 1 - 1 - 1 2 1 2 1 1 1 1 - 2

Avg 12| 14 | 06| 12| 14| 24 2 06 | 1.6 1 1.6 1.6 1.8 - 2.2

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)

GCE, SALEM (AUTONOMOUS) R -2022 SYLLABUS

304



ENVIRONMENTAL MANAGEMENT AND SUSTAINABLE
22CEH203 DEVELOPMENT Semester
Environmental Impact and Risk Assessment L T P | TH
. N : : Hours/Week
Environmental Law and Legislations in India 3 0 0 3

Course Learning Objectives

1 To study the variable natures of our environmental resources and to understamdpibitance associated with o
societal life.

2 To study the variable categories of pollutants and their controlling measures

3 To impart an understanding of systems approach to EnvironnMatelgemenasperISO 14000 and to evaluate t
management plan using GIS tools

4 To impart skills for environmental performance in terms of legal compliance, pollution prevention and cq
improvement.

5 To impart skills for the managing the usage of our natural resources without disrupting balance and stabil
natural system.

Unit | ENVIRONMENTAL RESOURCES 9 0 0 9

Non-renewable resourcedineral use and exploitation; fossil fuels. Renewable resources: Water ressuppds demand
damsbenefits and problems; Soil and Land resourc®sucture, formation, erosion, conservation of soil, agricult
practices, land use, degradation and desertification; Fishbri@sd and marine fisheries, aquaculture, overharvesting; F
resources Timber, Medicinal plants, fuekood, deforestatio, forest managemenManagement of renewable and Rg
renewable resources; Sustainable use

Unit 1l ENVIRONMENTAL POLLUTION 9 0 0 o

Definition of pollution and pollutants; types of pollutigir, Water,Soil, Noise, thermal, nuclear; causes of pollution, eff
of pollution and control measures; Liquid and Solid waste management, nuclear holocausts. Case studies: leathe
flyash, thermal stations, nuclear power plants

Unit Il ENVIRONMENTAL MANAGEMENT SYSTEM 9 0 0 9

Environmental Management Systems; 1SO14000 series; Environmental auditing: Environmental Impact Assessn
cycle assessment; Human health askessment. Management plans using GIS and RS tools

Unit IV ENVIRONMENTAL LAW AND POLICY 9ol oo 9

Environmental Law and Policly Objectives; Polluter pays principle, Precautionary principle; The Water and Air Actg
amendments; Th&nvironment (Protection) Act (EPA) 1986; National Green Tribunal Act, 2010; National Enviror
Policy; Principles of International Law and International treaties.

. ENERGY-ENVIRONMENT AND SUSTAINABLE
UnitV DEVELOPMENT 910109

Energy andEnvironment: Energy sourcé®verview of resources and reserves; Renewable andamenvable energy source
EnergyEnvironment nexus Sustainable Development: Definition and concepts of sustainable development; Su
development goals; Hurdles tostainability; Environment and economics.

Total= 45 Periods
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Text Books:

1 |ANatur al Resources Conser v aWDRUBLICATIONSPHYTgLEDnent o0 K
2 |AEnvironment al Pollution A by N. MANI VASAKAM, 2021
3 ISO 14001/14004:Environmental management systeiequirementandGuidelines International Organisation fg
Standardisation, 2004.
4 | Fundamental Concepts in Environmental Studies by Dr.D.D Mishra
Reference Books:
ISO 19011: 2002/ Gui del i nes f or qguality and/or Environme
! Standards, New Delhi, 2002,
2 |PaulLBi shop APol lution Prevent i on-Hil IftermatbmainBostan2008. and
Environmental Management Systems: An Implementation Guide for Small and M&izech Organizations, Seco
3 Edition, NSF International, Ann Arbor, Michigan, January 2001
Christopher Sheldon and Mar k Yoxon, Tidasdteplsytstagluliidnegd Ef
4 Publications Ltd, London, 1999.

Bl oon
Course Outcomes: Taxonom
Upon completion of this course, the students will be able to: y
Mapped
CO1 | Understand the importance of variable natural resources Understand
co2 _Unders_tand the necessity of environmental management that will be caused by projects or Understand
industries.
s . . . Understand/
CO3 | Develop, Implement, maintain and Audit Environmental Management systems for Organizat Evaluate
C0O4 | Gain theKnowledge about the legal requirements of Environmental management and auditii Remembering
CO5 | Understand ecfriendly business in order to achieve sustainable development Understand

COURSE ARTICULATION MATRIX

(;(())SS/ PO1 | PO2 | PO3 | PO4 | POS5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2 | PSO3
co1 - 1 2 - - 3 1 1 1 - 1 3 3 - .
co2 - 1 3 - - 3 1 1 1 - 1 3 3 ; -
co3 1 1 1 2 2 3 1 - 2 2 3 2 3 - -
co4 - 1 1 - - 3 1 1 2 2 1 2 1 - -
cO5 1 1 3 2 1 3 3 - 2 - 3 3 3 - -
Avg 0.4 1 2 0.8 | 0.6 3 1.4 | 0.6 2 0.8 1.8 2.6 2.6 - -
3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CEH204 ENVIRONMENTAL LEGISLATIONS IN INDIA Semester

Water Supply Engineering, Waste Water Engineering L T P | TH
Hours/Week
3 0 0 3

Course Learning Objectives

1 To know the pollution control acts for water pollution.
2 To know the pollution control acts forair pollution
3 To impart knowledge of National and international Environmental Policies and gain knowledgedabisidn

making on environmental policies

4 To impart knowledge of the management and handling of Industrial solid waste.
5 To impart knowledge of the management and handling ofdste.
Unit | THE WATER (PREVENTION & CONTROL OF POLLUTION) ACT, 9 0 0 9
1974

Definitions-Salient feature®owers & functions of Regulatory ageng¢iResponsibilities of occupier, provisions relating
prevention & contreprocedures to obtain consdvibnitoring and compliance mechanistegal provision forviolation of
Water(P&CP) ActCase studies on water polluting industiesctile dyeing, Paper Mill&lectroplating, Starch industrie
inventorisation of new water polluting industry and its managetfielat visits.

Unit Il THE AIR (PREVENTION & CONTROL OF POLLUTION) ACT, 1981 9 0 0 9

Definition-Salient featuresPowers & functions of Regulatory agencidational ambient Air quality standar@smission
standards for industries specifResponsibilities of occupier, provisions relating to prevention & copir@tedures to obtai
conseh Monitoring and compliance mechanismegal provision for violation of Air(P&CP)Act- Case studies on Al
polluting industries=oundries, Cement, Thermal power planisventorisation of new Air polluting industry and itg
managementfield visits

Unit 111 THE ENVIRONMENT (PROTECTION) ACT, 1986 91 0] 0719

Genesis of the AeBalient featurefRole of Central Governmenarious notificationsand rulesi prohibition on import of]
genetically modified organismschemicalshazardous wastesBatteries managemefestriction on Ozone depletin
substance&lA notificationSitting of industriesState level EIA Authoritie®comark-Control on noise pollutioicoastal
regulations Monitoring and compliance mechiamsRole of National Green Tribunals(NGT),Environmental courts & Pu
interest litigation-Case studies

_ REGULATIONS ON INDUSTRIAL SOLID WASTE
Unit IV MANAGEMENT

Restriction on Hazardous wadBén-medical waste®Recycled plastic waste®Municipal solid wastes-easteSalient features
Responsibilities of occupier/generator/local bodies/RCB®nitoring and compliance mechanisitensent clearance
Authorization, Registration procedures for industry sped#fsties & ChallengeBest practice-Case studies on lead refinin
engineering units, hospitals, plastic units, Municipal landfilidd visits

ELECTRONIC WASTE (MANAGEMENT AND HANDLING)

UnitV RULES 201

Definition-Environmental & Occupational Health hazardeetfasteSalient features of #vaste RuleE x t e nd e d
responsibilityissues and challengé€ompliance and Consent Clearance mechanBass practices of Bvaste managemen
Case studies on-twaste recycling units, Bulk consumers, Collection Cerfietd visits.

Total= 45 Periods
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Text Books:

1 |P.Leelakrishnan., #@AEnvironmental Law in Indiao, L

2 |Stuart Bell and Donald. , AEnvironment al Lawo, Mc G

3 Shyam Divan and Armin RosenerafizEnvi r onment al l aw and policy in
2017.

4 |[K. R. Gupt a. AEnvironment al |l egislation in Indiabo,

5 | E WASTE MANAGEMENT IN INDIA (2009), Electronics for you, www. efymag.com

Reference Books:

1 Hilary Theisen and Samuel A, Vigil, Geor ge Tc hhilb
New York, 1993

5 CPHEEO, Manual on Municipal Solid waste management, Central Public Health and Environmental Eng
Organization, Government of India, New Delhi, 2000

3 Mi chael D. LaGrega, Philip L Buckingham, Jeffrey
Ma n a g e me-@rawoHill InMmational edition, New York, 2001.

4 | Vesilind P.A.,, WorrellWandRei nhart , iSolid waste Engineeringbo,

5 |David ong., fiSource book on environment al Lawo, 2

6 | www.envfor.nic.in

Bl oomn
Course Outcomes: Taxonom
Uponcompletion of this course, the students will be able to: y

Mapped
co1 | Summarize the pollution control acts for water pollution Understand
co2 | Summarize the pollution control acts for air pollution Understand

Understand th&lational and international Environmental Policies and Apply the knowledge ir Apply

cos Planning and decision making of Environmental policies
co4 | Understand the management and handling of Industrial solid waste aabte Understand
cos | Understand the management and handling-ofdste Understand

COURSE ARTICULATION MATRIX

ICDgSS/ PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2 | PSO3
co1 - - - - - - 2 - - - 1 1 - - -
CO2 1 1 2 - - 1 3 1 - - - 1 1 - -
Cco3 - 1 - - - 2 3 2 - - 1 - - -
CO4 2 3 - 2 - - 2 1 - 1 2 1 2 - 1
CO5 - 2 1 3 - 1 1 1 - 1 - 1 - - -
Avg 06 | 1.4 | 0.6 1 - 0.8 | 2.2 1 - 0.4 0.8 1 0.6 - 0.2
3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CEH205 ENVIRONMENTAL MICROBIOLOGY Semester

PREREQUISITES Category PE | Credit 3

NIL L T P | TH
Hours/Week

3 0 0 3

Course Learning Objectives

1 | To understand the basics of microbiology relevant to environmental engineering for students with little prior
knowledge of theubject

2 | To study the morphology, behavior and biochemistry of bacteria, fungi, protozoa, viruses, and algae and their
nutrient cycle.

To understood the role microbial metabolism in a waste water treatment plant.

To know the role of microorganisms in contaminated water and the diseases caused.

To gain knowledge to conduct and test the toxicity due to various natural and synthetic products in the enviro
Unit | CLASSIFICATION AND CHARACTERISTICS 9 0 0 9

Classification of microorganismis prokaryotic, eukaryotic, cell structure, characteristics, Preservation of microorga
DNA, RNA, replication, Recombinant DNA technology

Unit I MICROBES AND NUTRIENT CYCLES 9 | 0] 0] 9

Distribution of microorganism$ Distribution / diversity of Microorganisms fresh and marine, terrestrialmicrobes in
surface soil, Airi outdoor and Indoor, aerosols, bio safety in Laboraiogxtreme Environment archae bacteri&
Significance in vater suppliesi problems and control. Transmissible diseases. Biogeochemical -tjadeslogical -
Nitrogen, Carbon, Phosphorus, Sulphur, CycRole of Microorganism in nutrient cycle.

Unit II] METABOLISM OF MICRO ORGANISMS S 1 0] 09

Nutrition andmetabolism in microorganisms, growth phases, carbohydrate, protein, lipid metabobkspiration, aerobi
and anaerobi€ er ment at i on, glycolysis, Krebbés cycl e, hexos
phosphorylation, environméad factors, enzymes, Bioenergetics

Unit IV PATHOGENS IN WASTEWATER 9 | 01 0] 9

Introduction to Water Borne pathogens and Parasites and their effects on Human, Animal and Plant health, Trans
pathogens Bacterial, Viral, Protozoan, artdelminths, Indicator organisms of watefColi forms- total coli forms, Ecoli,
Streptococcus, Clostridium, Concentration and detection of virus. Control of microorganisms; Microbiology of big
treatment processes aerobic and anaerobic) -0 x i d a toxidation, nitfification and denitrification, eutrophicatig
Nutrients Removal BOD, Nitrogen, Phosphate. Microbiology of Sewage Sludge.

Unit V TOXICOLOGY 9 | 0| 0] 9

Ecotoxicologyi toxicants and toxicity, Factors influencing toxiciBffectsi acute, chronic, Test organisingoxicity testing,
Bioconcentratiori Bioaccumulation, biomagnification, bioassay, biomonitoring, bioleaching

Total= 45 Periods
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Text Books:

1 Hurst, C.J. Manual of "Environmental Microbiology". Fdition. ASM PRESS, Washington, D.C. ISBN6%581-
199 X.2007

2 GrerardJ. Tortora, Berdell R. Funke, Christine and L. Case. Microbiology: An Introduction. Benjamin Cum
U.S.A. 2004

3 StanleyE. Manahan, "Environmental Science andTechnology", Lewis Publishers.2000

Reference Books:

1 Frank C. Lu and Sam Kacew, LU s Basic Toxicology

2 Prescott, L.M., Harley, J.P. and Klein, D.A. Microbiology. McGraw Hill, New York 2006

3 SVS. Rana, "Essentials of Ecology and Environmental Science", 3rd revised Edition, Prentice Hall of India H
Limited, 2007

4 Bajwa, G.S. "Practical Handbook on Public Health Engineering”, Deep Publishers, Shimla, 2003

Bl oom
Course Outcomes: Taxonom
Upon completion of this course, the students will be able to: y
Mapped
col L.Jrllderstood the basics of microbiology and their diversity and on the genetic material in t Understand
living cell.
co2 Understood and Describe the type of microorganisms in the environment and the
microorganisms in the cycling olutrients in an ecosystem Understand
CO3 | Understood the role of microbial metabolism in a wastewater treatment plant.
Understand
CO4 | Understood the role of microorganisms in a contaminated water and the diseases cause
Understand
CO5 | Evaluate test on toxicity due to various natural and synthetic products in the environmen{ Evaluate

COURSE ARTICULATION MATRIX
COs/

POs PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2 | PSO3
co1 - 1 1 - - 3 3 - - 1 - 1 1 - -
COo2 - - - - - 3 3 - - 1 - 1 1 - -
Cco3 - 2 1 - - 3 3 - - 1 1 1 1 - -
CO4 - 1 1 - - 3 3 - 1 1 1 1 - - -
CO5 2 1 1 2 - 3 3 - 3 2 - 2 2 - -

Avg 04|12 08| 04 - 3 3 - 08| 1.2 0.4 1.2 1.0 - -

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
GCE, SALEM (AUTONOMOUS) R -2022 SYLLABUS 310



22CEH206 WASTE MANAGEMENT TECHNIQUES Semester

PREREQUISITES Category PE | Credit 3

NIL L T P | TH
Hours/Week

3 0 0 3

Course Learning Objectives

1 | To understand theharacteristics, types and sources of solid wastes and the present scenario of solid waste ma

2 | To evaluate ofsite processing, recycling and reuse of waste

3 | To evaluate the need for economics in collection and transportation of solidamdst&early discuss various types
collection systems

4 | To gain knowledge about effite processing of solid wastes and its recovery

5 | To concise idea on various disposal options for solid waste

Unit | SOURCES AND TYPES OF SOLID WASTES 9 0 0 9

Sources and types of solid wasteQuantityi factors affecting generation of solid wastes; characteristiocgethods of
sampling and characterizati@ffects ofimproperdisposalof solid wasted public health effects. Principle of solid was
managemetri social & economic aspeetBublic awarenesfkole of NGOs Legislation.

Unit Il ON-SITE STORAGE & PROCESSING 9 1 0 0|9

On-site storage methodsmaterials used for containerson-site segregation of solid wastegublic health & economig
aspects of storageoptions under Indian conditiofisCritical Evaluation of Options.

Unit 111 COLLECTION AND TRANSFER 9 1 0] 009

Methods of Collectiori types of vehicle$ collection equipmerit collection routestransfer station$ selection ofocation,
operation & maintenance; options under Indian conditions.

Unit IV OEE-SITE PROCESSING 9 1 0] 0] 09

Processing techniques and Equipment; Resource recovery from solid ivasteposting, incineration, Pyrolysisoptions
under Indiarconditions.

Unit V DISPOSAL 9 1 0 0] 9

Impacts of open dumping, site investigation and selection, sanitary land {fillipgges, design criteria and design, Linér
Leachate collection & treatment.

Total= 45 Periods

Text Books:

Tchobanoglous G., Theissen H., and Eliassen R., i
McGraw Hill, New York.

2 |Peavy, Rowe and Tchobanoglous, AEnvironmental Eng
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Reference Books:

Manual on Municipal Solid Waste Management, CPHEEO, Ministry of Urban Development, Government

ofindia, NewDelhi, 2014.

> | Peavy S.W., Rowe D.R. and Tchobanoglous G. Environmental Engineering, MeBiraMew Delhi, 1985.

3 | Garg, S.K., Environmental Engineering Vol. Il, Khanna Publishers, New Delhi

Bl oon
Course Outcomes:
. . . Taxonomy
Upon completion of this course, the students will be able to:
Mapped
Identify the characteristics, types and sources of solid wastes and the present sceakdiavatte
Co1 Remember
management
Anal it i f icipal soli t ly knowl f li
co2 nalyze Onsite processing of municipal solid wastes and apply knowledge for recycling and Understand
of waste
co3 Learn the collection methods of solid waste and to transfer it to the disposal site Apply
co4 Know about offsite processing of solid wastes and its recovery Remember
cos Apply the effective solid waste disposal methods Apply

COURSE ARTICULATION MATRIX
COs/

POs POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2| PSO3
co1 - 1 2 - - 2 - - - - - - 2 2 1
CcO2 - 3 - - - 2 1 - - - 1 - 3 2 2
Cco3 1 - 2 - - 3 - - - - 1 - 2 2 -
CO4 1 2 1 - 1 2 1 1 1 1 1 - 3 1 2
cos5 2 1 1 1 1 1 2 - 2 - 1 1 3 1 1

Avg 13| 18| 15| 10| 10| 20| 13| 10| 15| 1.0 1.0 1.0 2.6 1.6 15

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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UNIT OPERATIONS AND PROCESSES IN WATER AND
22CEH207 WASTE WATER TREATMENT Semester
Waste Water Engineering L T P | TH
Hours/Week
3 0 0 3

Course Learning Objectives

1 | To understand the various general unit operations in waste water treatment.

2 | To examine the physical unit operations and chemical unit processes.

3 | To gain the knowledge about chemical unit processes and to exambieltiggcal unit processes

4 | To apply the unit operations and processes in waste water treatment methods

5 | To apply the unit operations and processes in Sludge disposal methods

Unit | GENERAL UNIT OPERATIONS 9 0 0 9

Important Unit OperationGasTransfer, lon transfer, Solute stabilization, Solids Transfer, Nutrient tramdiecellaneous
operations Solid concentration and stabilization

Unit Il PHYSICOCHEMICAL TREATMENT PROCESSES 9 1 0] 0] 09

Role of Physical Unit operatiorisPreliminary TreatmeniScreening, Principles of screenindifferent types of screeris
Flow equalization and Aeratiefypes- Skimming tanki grit chamber Studies on filtratiori characteristics of filter media
Coagulation and Flocculatiosedimentatiorand Chemical ClarificatioiTypes of settlingBatch studies on settling.

Unit 111 CHEMICAL AND BIOLOGICAL UNIT PROCESSES 9 1 0] 0] 09

Chemical Unit process&Shemical precipitation, Adsorption, Water softeniljsinfection, lon exchange, Electdialysisi

Photocatalysis

Biological Unit ProcesseSVI-Aerobic procesgrickling filter, Activated sludge process, lagoeAs-aerobic processludge
digestion, lagoons or ponds

Unit IV METHODS OF TREATMENT OF WASTEWATER 9 1 0 0] 9

Conventional Treatment Method®reliminary processelrimary treatmenBiological treatment, their functions ar
efficiencies- Advanced waste water treatmetdrtiary treatmentApplication of unit operations and processes in wastew
treatment methods.

Unit V METHODS OF SLUDGE PROCESSING AND DISPOSAL 9 1 0] 009

Sludge treatment processaadge thickening or concentratioinaerobic digestioerobic Digestion Sludge Conditioning
Sludge Dewateringrinal disposal of sludg@pplication of unit operations and processes in Sludge processing and di
methods.

Total= 45 Periods
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Text Books:

METCALF & EDDY, i Wastewater Engi neer i nHil NEw ¥osi20608 Bt

1 edition,2013

5 AWASTE WATER ENGI NEERI NGO, Dr . B. C. Punmi a, Er
PUBLICATIONS(P)LTD

3 S. K. GARG, AWater supply engineeringd and fASewage

Khanna Publishers, 2017.

Reference Books:

KARI A. G. L, i Wa s-tCowmateert st raemmadt meersti gn appr oacho, PHI

1

WEBER, W.J. Physicochemical processes for water quality control, John Wiley and sons, New York, ]
2 ~

S. K. GARG, dAWater supply

AWATER SUPPLY ENGI NEERI NGo, Dr . B. C. Punmi a, Er . Ajg
3

(P) LTD

Bl oon
Course Outcomes: Taxonom
Upon completion of this course, the students will be able to: y

Mapped
CO1 | Understood the various general uniterations in waste water treatment. Understand
CO2 | Examine the physical unit operations and chemical unit processes. Analyse
co03 | Develop the knowledge about chemical unit processes and to examine the biological unit pr| Apply
CO4 | Categorize the unit operations and processes in waste water treatment methods Analyse
CcoO5 | Categorize the unit operations and processes in Sludge disposal methods Analyse

COURSE ARTICULATION MATRIX

CI;(C))SS/ POl1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
Cco1 1 - - 1 - - 2 - 1 1 2 2 2 - 2
co2 3 3 1 1 - - 2 - 1 1 2 2 2 - 2
CcOo3 3 3 1 1 - - 2 - 1 1 2 2 2 - 2
CcO4 2 2 1 1 - 1 2 - 1 2 2 2 3 - 2
CcCO5 2 2 1 1 - 1 2 - 1 2 2 2 3 - 2
Avg 22| 2.0 | 0.8 1 - 0.4 2 - 1 14 2 2 24 - 2
3/2/171 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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VERTICAL Il T CONSTRUCTION ENGINEERING AND MANAGEMENT

22CEH301 SMART MATERIALS AND SMART STRUCTURES Semester

PREREQUISITES Category PE | Credit 3

Construction Materials and Technology Hours/Week L T P
3 0 0 3

Course Learning Objectives

1 | To Learn about different types of smart materials

To Study about advanced measuring instrument

To Understand about sensors and its functions

2
3
4 | To Study about variousctuator materials and their role
5

To Learn about Data acquisition system
INTRODUCTION 9 0 0 9

Unit |

Introduction to smart materials and structurelnstrumented structures functions and respdnSensing systems Self-

diagnosig Signalprocessing consideratiGnActuation systems and effectors.

Unit 1l MEASURING TECHNIQUES 9 0 0 9

Strain measuring techniques using electrical strain gauges, ityBesistancéd Capacitancé Inductancei Wheatstone

bridgesi Pressurdransducer$ Load cellsi Temperature CompensatiorStrain Rosettes.

Unit 111 SENSORS 9 0 0 9

Sensing Technologly Types of Sensoiis Physical Measurement using Piezo Electric Strain measuréniashiictively Read
Transducers The LVOTT Fibre optic Techniques. Chemical and #ibemical sensing in structural Assessniefbsorptive

chemical senssii Spectroscopes Fibre Optic Chemical Sensing Systems and Distributed measurement.

Unit IV ACTUATORS 9 0 0 9

Actuator technigue$ Actuator and actuator materiglsPiezoelectric and electro strictive matefiaMagneto structure
materiali Shapememory alloysi Electrorheological fluidis Electromagnetic actuation Role of actuators and actuat

materials.

Unit V SIGNAL PROCESSING AND CONTROL SYSTEMS 9 0 0 9

Data acquisition and processingsignal processing and control for smstrtuctures’ Sensors as geometrical processo

Signal processing Control systeni Linear and Nodinear.

Total= 45 Periods

GCE, SALEM (AUTONOMOUS) R -2022 SYLLABUS 315



Text Books:

1 | U. C.Jindali Experimental Stress AnalysisPearson Education India$ Edition,2012
2 | BrainCulshawi Smart Structure and MateridlsArtech Housé Borton. London, 1 Edition,2004
Reference Books:

1 | J-W. Dally & W. F. Rileyi Experimental Stress AnalysisTata McGraw Hill,2" Edition,1978

Course Outcomes: . . Tixlonc;nc;yn
Upon completion of thisourse, the students will be able to: Mapped
co1 Describe the knowledge on the sdihgnosis, functions and response of various smart materi Understand
co2 Explain the knowledge on instrumentation for measuring strains, loadedledtion Understand
co3 Discuss the concepts of sensors parameters and characteristics Understand
CcO4 Explain about actuator techniques and Materials Understand
CcO5 Discuss the concepts of signal processing and control system Understand

COURSE ARTICULATION MATRIX
COs/

POs POl1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2| PSO3
co1 1 - - - 3 - 2 - - - - 1 2 - -
CO2 1 - - - 3 - 2 - - - - 1 2 - -
Cco3 1 - - - 3 - 2 - - - - 1 2 - -
CO4 1 - - - 3 - 2 - - - - 1 2 - -
CcO5 1 - - - 3 - 2 - - - - 1 2 - -

Avg 1 - - - 3 - 2 - - - - 1 2 - -

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CEH302 CONSTRUCTION TECHNIQUES AND EQUIPMENT Semester

PREREQUISITES Category PE Credit 3

Construction Practice L T P | TH
Hours/Week

3 0 0 3

Course Learning Objectives

1 To impart knowledge about the various construction techniques, practices and equipments

To impart knowledge about the various construction procedures for sub teBuptire

To study equipment needed for construction of various types of structures from foundation to super structu

2

3

4 To attain adequate knowledge in various tunneling techniques and piling techniques.
5

To introduce the students to advanced earthwork equipments.

Unit | EARTHWORK AND MATERIAL HANDLING EQUIPMENTS 9 1 0] 0] 09

Fundamentals of earth work operatig®slection of equipment for earth werkypes of earth work equipmeifitactors,

Motor graders, Scrapers, Front end waders, BEadbers. Material handling equipmerorklifts and related equipment

Portable material binsonveyorshauling equipment

EQUIPMEMTS FOR AGGREGATE PRODUCTION AND 9 0 0 9
CONCRETING
CrushergFeedersscreening equipmeititandling equipmenbatchingand mixing equipment, hauling, pouring and pumpir

Unit 1l

equipment, RMC equipment

Unit 111 OTHER CONSTRUCTION EQUIPMENTS 910109

Equipment for Concreting Equipment for Foundation, Pile driving equipment, micro -gjngpment for compaction

Equipment for dewatering and grouting Rehabilitation techniques.

Unit IV SUBSTRUCTURE CONSTRUCTION 9 1 0] 009

Techniques for box jacking, pipe jacking, diaphragm wall construgdilimg techniquedriving well and caissowcofferdam

-sheepilesdewatering and stand by plant equipment for underground open excavation

Unit V SUPERSTRUCTURE CONSTRUCTION 9 1 0] 009

Vacuum dewatering for concrete floorifigechniques for continuous concreting operatioi@oncrete paving technology

Erection techniques of fall structurpge stressing in high rise structuragrial transporting

Total= 45 Periods

Text Books:

Peurifoy, R.L., Ledbetter, W.B. and Schexnayder, C., "Construction Planning,Equipment and Methods", 5th
1 S

McGraw Hill, Singapore, 1995.
5 Arora S.P. and Bindra S.P., "Building Construction, Planning Techniques and Method of Construction”, Dhal

and Sons, 1997."Concrete Technology, Theory and Practice”, S. Chand and Company Ltd, New Delhi, 2008.

3 | Varghese, P.C. " Building construction”, Prentice Hall of India Pvt. Ltd, New Delhi,2007. 4. Shetty, M.S,

4 | Hopkinson and Kay J.DOrhe lighting of buildingsFaber and Faber, London
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Reference Books:

1 | Jha J and Sinha S.K., "Construction and Foundation Engineering", Khanna Publishers, 1999.

2 |Sharma S.C. fAConstruction Equipment and Managemen
3 |Deodhar, S.V. AConstruction Equipment and Job Pl a

Dr . Mahesh Var ma, fiConstruction Equipment and it
4 Delhi, 1983.

5 | Gambhir, M.L, " Concrete Technology", Tata McGraw Hill Publishing Company Ltd,New Delhi,2004

Bl oon
Course Outcomes: Taxonom
Upon completion of this course, the students will be able to: y
Mapped
Apply engineering fundamentals and analysis tgothaning, selection utilization of earthwork al
co1 : ) : Apply
material handling equipment
CO2 | Describe Concreting and aggregate production equipment its application and utilization Apply
CO3 | Demonstrate various Equipment for Construction Retiabilitation works. Understand
CO4 | Identify Substructure construction techniques and explain their utilization in Construction Ing Understand
CO5 | Apply appropriate techniques for the construction of Sugreictures Apply

COURSE ARTICULATION MATRIX
COs/

POs PO1 | PO2 | PO3 | PO4 | POS5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2 | PSO3
co1 - - - 2 3 - 3 1 - - - - 2 - 1
CO2 - - - 2 2 2 1 1 - - - - 2 - 1
Cco3 - - - 2 2 2 1 2 - - - - 2 - 1
CO4 - - - 2 2 3 2 3 - 3 - - 2 - 1
CO5 - - - 2 2 3 2 3 - 3 - - 2 - 1

Avg - - - 2 2 25| 1.8 2 - 3 - - 2 - 1

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CEH303 PROJECT SAFETY MANAGEMENT Semester
PREREQUISITES Category PE | Credit 3
L | T | P |TH
NIL Hours/Week
3/ 0|03

Course Learning Objectives

1 | To know the basics of project & construction management & safety standards.
2 | To understand the concepts of construction planning and scheduling in terms of safety in the construction.
3 | To know the basis safety material handling, storage and staking of construction materials.
4 | To understand the safety concepts of machinery and equipment management.
5 | To understand the various rules and regulations involved in safety in construction.
Unit | SAFETY ISSUES INCONSTRUCTION 9 0 0 9

Introduction to Construction Industr§afety issues in constructiobHuman factors in construction safety management. R
of various groups in ensuring safety in construction industry. Framing Contract conditions on safegfataddmatters

Relevance of ergonomics in construction safety.

_ SAFETY IN CONSTRUCTION OPERATIONS & CODAL
Unit i PROVISIONS

Safety in various construction operatioExcavation under water works under pinning & shoring Ladders &caffolds
Tunneling Blasting Demolition- Pneumatic caissonsonfined Space Temporary Structures. Indian Standards on

construction safetyNational Building Code Provisions on construction safety.

Unit 111 MATERIAL HANDLING 9 1 0] 0] 09

Safety in material handling and equipme8tfety in storage & stacking of construction materials.

Unit IV CONSTRUCTION EQUIPMENTS & ITS SAFETY 9 1 0] 009

Safety in these of construction equipmeMshicles, Cranes, Tower Cranes, Lifting ge#éisists & Lifts, Wire Ropes, Pulle

blocks, Mixers, Conveyors, Pneumatic and hydraulic tools in construction. Temporary power supply.

Unit V CONTRACT LABOR (R&A) ACT AND CENTRAL RULES 910109

Definitions, Registration of Establishments, Licensingohtractors, Welfare and Health provisions in the Act and the R
Penalties, Rules regarding wages. Building & Other Construction Workers (RE&CS) Act,1996 and Central Rule
Applicability, Administration, Registration, Welfare Board & Welfare Fumdaining of Building workers, General Safel
Health & Well fare provisions, Penalties.

Total= 45 Periods
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Text Books:

1 Kumar Neer aj Jha, AConstruction Project Managen
Edition,2015.

2 Srinath L S, APERT/CPM Principles and Applicatio

3 Chitkar a, K. K. AConstruction Project Man a eldl Publishing
Co., New Delhi, 3rd Edition 2014.

4 Punmia B C and Khandel wal K K, AProject Planning
2016.

5 Chris Hendrickson and Tung Au, I fFihdamgntls Conddatsnfar Osma
Engineers, Architects and Buil der so, Prentice Ha

Reference Books:

1

Civil Engineering Project Management 4Th Edition by Twort; Gordon Rees, Taylor & Francis

Handbook of Civil Engineering (Ready Reference for Practiéingineers) By Prof. V. N. Vazirani & Prof. S.
Chandola.

Bl oon
Course Outcomes: Taxonom
Upon completion of this course, the students will be able to: y

Mapped
col Car_ry out the resource planning, fmentract planning and prepare safetyeasurements fg Remember

projects.

Cco2 Identify and smoothen the level of safety demand during project execution. Understand
Cco3 Handling the resources and safety management simultaneously. Create
Co4 Managing safety in equipment and machinggyuirements. Analyze
CO5 Knowing and satisfies the Codal requirements and Laws Apply

COURSE ARTICULATION MATRIX

(;((DDSS/ PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2 | PSO3
co1 - - - - 3 1 3 1 2 - 1 2 3 - 1
Co2 - - - - 3 1 3 1 2 - 1 2 3 - 1
COo3 - - - - 3 1 3 1 2 - 1 2 3 - 1
CO4 - - - - 3 1 3 1 2 - 1 2 3 - 1
CO5 - - - - 3 1 3 1 2 - 1 2 3 - 1
Avg - - - - 3 1 3 1 2 - 1 2 3 - 1
3/2/171 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CEH304 SUSTAINABLE AND GREEN BUILDING TECHNOLOGY Semester
PREREQUISITES Category PE Credit 3
Construction Materials and Technology, Environmental Science and L T P TH
Engineering Hours/Week 0 0 3
Course Learning Objectives

1 | To Know various aspects of green buildings

2 | To Use different steps involved in measuring environmental impact assessment.

3 | To Relate the construction of green building with prevailing energy conservation policgguiations.

4 | To Know and identify different green building construction materials.

5 | To Learn different rating systems and their criteria

. INTRODUCTION TO GREEN BUILDING AND DESIGN
Unit | FEATURES 9 0 0 9

Definition of Green Building, Benefits déreen Building, Components/ features of Green Building, Site selection, E
Efficiency, Water efficiency, Material Efficiency, Indoor Air Quality.

Site selection strategies, Landscaping, building form, orientation, building envelope and fenestration, material anboo
techniques, roofs, walls, fenestration and shaded finishes, advanced passive heating and cooling techniques, was|
during construction.

ENERGY AUDIT AND ENVIRONMENTAL IMPACT

Unit Il ASSESSMENT 910109

Meaning, Necessity, Procedures, Types, Energy Management Programs.
Introduction, EIA regulations, Steps in environmental impact assessment process, Benefits of EIA, Limitations
Environmental clearance for civil engineering projects.

Unit 111 ENERGY AND ENERGY CONSERVATION 9 0 0 9

Renewable Energy Resources:

Solar Energy, Wind Energy, Ocean Energy, Hydro Energy, Biomass Energy.
Non-renewable Energy Resources: Coal, Petroleum, NaBas) Nuclear Energy, Chemical Sources of Energy, Fuel
Hydrogen, Biofuels. Introduction, Specific objectives, present scenario, Need of energy conservation, LEED Indi
System and Energy Efficiency. Energgving houses, Green House, PassivesbpPassive house construction, Lemergy
house, Zeregenergy house, Energy consulting, Energy efficiency:

Unit IV PRINCIPLES AND PLANNING OF GREEN BUILDING 9 0 0 9

Features: Salient features of Green Building, Environmental designs{Eggies for building construction.
Process: Improvement in environmental quality in civil structure Materials: Green building materials and pBatubtso,
Rice husk ash concrete, plastic bricks, Bagasse particle board, Insulated concrete forms. reuse of wasBasiiterigiber
Newspaper wood, Nontoxic paint, green roofing.
Housing modernization and management (building and construction safety, energy efficiency in housing,
Refurbishment / Upgrade / Modernization / Renovatibtodular kitchens, bathrooms

Unit V RATING SYSTEM 9 0 0 9
Introduction to (LEED) criteria, Indian Green Building council (IGBC) Green rating, Green Rating for Integrated
Assessment. (GRIHA) criteria Heating Ventilation Air Conditionfrly AC) unit in green Building Functions of Governme
organization working for Energy conservation and Audit(ECAational Productivity council (NPC) Ministry of New ar|
Renewable Energy (MNRE) Bureau of Energy efficiency (BEEER (Building Energy Ratig) - Certificatesi Plumbing
and Electrical to heating efficiency

Total= 45 Periods

Text Books:

Kibert, C.J., Sustainable construction: Green Building design and Delivery, John Wiley Hobouken, NewJe
1 Edition, 2012.
) Chauhan, D S Sreevastha®kK., Norconventional Energy Resources, New Age International Publishers, New

4™ Edition, 2021
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Reference Books:

1 | O.P. Gupta, Energy Technology, Khanna Publishing House, NewDelhi

Age International Publishers, New Delhi.

Jagadeesh, K S, Reddy Venkatta Rama &Nanjlirata K S., Alternative Building Materials and Technologies, N

3 | Sam Kubba., Handbook of Green Building Design and Construction, Butterwimithemann.

4 | Means R S, Green BuildingProject Planning an@ost Estimating, John Wiley &Sons

5 | Sharma K V, Venkataseshaiah P., Energy Management and Conservation, IK International.

Bl oomn
Course Outcomes: Taxonom
Upon completion of this course, the students will be able to: y

Mapped
co1 | Understand theoncepts of Green Building and its Design Features. Understand
CO2 | Assess Environmental Impacts. Evaluate
CO3 | Explain the concept of Energy and Energy Conservation. Understand
CO4 | Discuss the Principles and Planning of Green Building. Understand
co5 | Summarize the green Building Functions in various organizations. Understand

COURSE ARTICULATION MATRIX
COs/

POs PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2| PSO3
Co1 : - - 1 1 2 3 - - 1 2 1 2 - -
Cco2 - 1 1 2 - - - 1 - 2 - - 1 3 -
cos | - | - | 3| - | 3| - | -] -1]-]?2 -] - - - -
CO4 1 - - - 3 - - - - 2 2 - - - -
CO5 1 1 2 3 3 - - - - 3 2 - - 3 -

Avg 1 1 2 2 25| 2 3 1 - 2 2 1 15 3 -

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CEH305 FUNCTIONAL PLANNING IN BUILDING SERVICES Semester

PREREQUISITES Category PE Credit 3

Construction Materials L T P | TH
Hours/Week 0 0 3

Course Learning Objectives

1 | To study genergblanning considerations and development control rules for different types of buildings

To understand the relevant code and manuals for designing of building services

2
3 | To apply the principles of electrical and lighting and plumbing servicedifferent uses in buildings
4

To Plan and design the requirements for HVAC systemsfifjhting and other necessary services for a various t
building

5 | To incorporate the integrated planning and designing of necessary building services for better usage of buildi

Unit | GENERAL PLANNING 9 0 0 9

classifications of buildings, Planning permissions, permitted activity, Area and height limitations, Community ope

and amenities Green Buildingdntelligent buildings

Unit 11 ELECTRICAL SYSTEMS AND INSTALLATIONS 9 0 0 9

Basics of electricity Single and three phase suppBrotective devices in electrical installatibrtypes of earthing, Plannin

electrical wiring for buildingElectrical layout for residenti&uildings

Unit 111 LIGHTING AND PLUMBING SERVICES 9 0 0 9

Classification of Lighting-Energy conservation in lightinlinimum level of illumination required for different types
buildings.
Principles of Water supply and distribution, Sanitation in buildings, Water Conservation méaBlaesnd design aftorm

water drainage and rain water harvesting sysi@ecentralized wastewater treatment system.

Unit IV HEATING VENTILATION AND AIR CONDITIONING 9 0 0 9

Behavior of Heat Propagation, General methods of Thermal Insul8&sic principles of/entilationSystems of ventilation

Basic principles and essentials of Air Conditioning

Unit V FIRE FIGHTING AND MISCELLANEOUS SERVICES 9 0 0 9

Classification of buildings based on occupatfiye fighting protection and fire resistance rating, planning consideratio
building for Fire protectiotiire detection and fire fighting installation in buildings.
Miscellaneous: Building safety and security systerevators and Escalators thetandards and useé\coustic services

Necessity of integrated planning and designing of different services in buildings

Total= 45 Periods

Text Books:

1 | National Building Code of India2005

Reference Books:

1 | Development Control Rules iyhennai Metropolitan Development Agenc3006

2 | Energy Conservation Building Codle2007

3 | CPHEEO Manual on Sewerage and sewage treatment syis20i8

Manual for environmental clearance for large construction projebts Ministry of environment, forest and clima
change.
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Bl oomn
Course Outcomes: Taxonom
Upon completion of this course, the students will be able to: y
Mapped
col Ap-pI)./ the general planning considerations and development control rules for different ty| Apply
buildings
CcoO2 | Understand the Relevant code and manuals for designing of building services Understand
co3 | Apply the principles of electrical and lighting and plumbing services for different uses in builg Apply
Plan and design the requirements for HYAC systems, fire fighting and other necessary sen
CO4 . L Apply
a various types building
Co5 Inc'or.porate the integrated planning and designing of necessary building services for better Apply
buildings

COURSE ARTICULATION MATRIX
COs/

POs PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2 | PSO3
Co1 - - 2 - 2 2 2 3 - - 3 1 3 - -
co2 - - 2 - 3 2 2 3 - - 3 2 3 - -
co3 - - 2 - 3 3 3 3 - - 3 2 3 - -
co4 - - 3 - 3 3 3 3 - - 3 2 3 - -
Cco5 - - 3 - 3 3 3 3 - - 3 2 3 - -

Avg - - 2.4 - 28 | 26 | 2.6 3 - - 3 1.8 3 - -

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CEH306 BUILDING VALUATION Semester

PREREQUISITES Category PE | Credit 3
Construction Materials, Concrete Technology Hours/Week - T P
3 0 0 3

Course Learning Objectives

To study the different methods of valuation

To understand procedure of depreciation for all building.

To study rental Process, Calculations of Rentlagase for Building

To Understand the Valuation of land

al s W[IDN|PF

To Study the Environmental issues in valuation
INTRODUCTION TO VALUATION 9 0 0 9

Unit |

Definitions -Necessity of valuationValuation of building Methods of Valuatioffactorsaffecting the valuation building
Various types of valuatio€ost from recordCost by detailed Measureme@bst by plinth area methods.

Unit Il VALUATION ON DEPRECIATION 9 1 0] 0] 09

Age of building Effective age Economic life and Remaining lfeDepreciated replacement coflepreciation method o
valuation Capitalized valuiesinking fundi Escalation

Unit 11l RENTAL FIXATION OF BUILDINGS 9 | 01 0|09

Fixation of ReriGross reniNet rent Calculation of Standard reiMethods of rentaCalculationrent Statemenrfixation and
Calculation of Rent of government buildilglortgageleasebuilding leaseOccupational leasEasement.

Unit IV VALUATION OF LAND 9 1 0] 0] 09

Land Characteristi¢sCost approach to valuésMarket approach tgalue§ Income approach to valuédimitation-Factors
to be consider for land valuatidraluation of Propertiesaluation of special type of properti&aluation of Agricultural
lands.

Unit V ENVIRONMENTAL ISSUES IN VALUATION 9 1 0] 0] 09

Environment and ValuatiohDifference between the market price and the negative value consequent on environmentg
I Environmental issues of air pollution, water pollution, environmental factors and their effects, measures to restorgeh
costto curei Outlines of environmental legislatidraws related to environmental protection aCse studies. Necessityi
Valuation of land Buildingsi Lease.

Total= 45 Periods

Text Books:

1 Dutta BN, Estimating & costing in CiviEngineering, UBS Publishers & Distributors Pvt. Ltd"Blition 2020

2 Theory and practice of Valuation, Roshan H, Namavati, Lakshmi Book Deport PvELtariary 2016

3 Rangwala SC Estimating &Costing, CCharotar Publishing House Pvt¥itdafauary 2017

4 Valuation of Immovable Properties, K.Dhivakar, Star Color Park India Pvt Etdjahuary 2021
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Reference Books:

M. Chakraborty, Estimation, costing, Specification & Valuation in Civil Engineering, Charotar Publishing Hou
Ltd1st January 2006

2 | Valuation of Relating of standard Rent, Roshan H,Namavati, Lakshmi Book Deport Pvi'Lidnliary 2016

3 | Valuation of Real Property, Shymles Datta, Syamales Datta PvtiElifion 2016

4 | Law of Land Acquisition and Compensation, V.G.Ramachandran Eastern BodkEziiti®n 2020.

5 | Environmental Protection Act 1986.Universal/ LexisNexis, 31 December 2020

Course Outcomes: . . szlonc;nc;yn
Upon completion of this course, the students will be able to: Mapped
CO1 | Understand knowledge in valuation of building. Understand

CO2 | Analyze the Depreciation values of building. Analyze
CO3 | Evaluate the Rent&ixation of Building. Evaluate
CO4 | Understand knowledge in valuation of land. Understand
CcoO5 | Remember the Environmental issues in Valuation Remember

COURSE ARTICULATION MATRIX
COs/

POs PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2 | PSO3
co1 2 2 2 - 2 - - - - - - 1 - 3 -
Cc02 2 3 2 - - - - - - - - 1 - 3 -
Cco3 2 2 1 - 1 - - 1 - - - 1 - 2 -
CO4 2 2 1 - 1 - - - - - - 1 - 2 -
co5 2 2 3 - 1 2 3 - - - - 1 1 2 -

Avg 2 22| 1.8 - 1.2 2 3 1 - - - 1 1 24 -

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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QUALITY CONTROL AND ASSURANCE IN
22CEH307 CONSTRUCTION Semester
PREREQUISITES Category PE Credit 3
Construction Management L T P | TH
Hours/Week 0 0 3

CourseLearning Objectives

To impart basic knowledge about the basics of quality management and quality plan.

To introduce the students about the preparation of quality system documentation.

To make the students acquire a wide knowledge in thellregrs on methods about the quality policies.

To learn the methods of techniques and their needs for quality assurance and quality control

a(bdh |w (N |F

To make the students understand the quality construction techniques

Unit | QUALITY MANAGEMENT 9 0 0 9

Introductioni Definitions and objectives Factor influencing construction qualityResponsibilities and authorityQuality

plan- Quality Management GuidelinésQuality circles.

Unit 11 QUALITY SYSTEMS 9 0 0 9

Introduction- Quality systenstandard I1SO 9000 family of standardsRequirementgPreparing Quality System Documer

T Quality related training Implementing a Quality systeiThird party Certification.

Unit 111 QUALITY PLANNING 9 0 0 9

Quality Policy, Objectives and methods in Construction indusignsumers satisfaction, ErgonomicEme of Completion
- Statistical tolerancé Taguc hi 6s ¢ o1l cedpst andoStandgrisBdcuntentsi Contract and constructio
programming Inspection proceduresProcesses and produit3otal QA / QC programme and cost implication.

Unit IV QUALITY ASSURANCE AND CONTROL 9 0 0 9

Objectives- Regularity agent, owner, design, contract and constructi@mted objectives, method§ echniques and neeq
of QA/QC - Different aspects of qualityAppraisals, Factors influencing construction qualiGritical, major failure aspect
and failure mode analysisStability methods and tools, optimum desigiReliability testing, reliabilitycoefficient and
reliability prediction.

Unit VvV QUALITY IMPROVEMENT TECHNIQUES 9 0 0 9

Selection of new materiatsinfluence of drawings, detailing, specification, standardizatiBill preparation- Construction
activity, environmental safetgpcial and environmental factorblatural causes and speed of constructioifie cycle costing
- Value engineering and value analysis.

Total= 45 Periods

Text Books:
1 James, J. 06 Brian, C o n § QualitycAssurante an@uality €antroil, ¥am Ndstaandd Neg
York, 1989.

Kwaku, A., Tena, Jose, M. Guevara, Fundamentals of Construction Management and Organisation, Reston |

2 Co., Inc., Virginia, 1985.

3 | Juran Frank, J.M. and Gryna, F.M. Quality Planning and Analysis, Tata McGraw Hill, 1993

Reference Books:

1 | Hutchins.G, ISO 9000, Viva Books, New Delhi, 2000

2 | Clarkson H. Oglesby, Productivity Improvement in Construction, McGtiily 1989.

3 | John L. Ashford, The Management of Quality in Construction,FEN&Spon, New York, 1989.

4 | Steven McCabe, Quality Improvement Techniques in Construction, Addison Wesley Longman Ltd, England. 1
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Course Outcomes: . . szlonoor?lyn
Upon completion of this course, the students will be able to: Mapped
CO1 | Understandasic knowledge about the basics of quality management and quality plan. Understand
CO2 | To know the preparation of quality system documentation and their Standards. Remember
CO3 | Understanding the methods about the quality policies. Understand
co4 Apply the methods of techniques and their needs for quality assurance/ quality control ang Apply

modes
COS5 | To create the bill preparation for quality construction techniques Create

COURSE ARTICULATION MATRIX
COs/

POs POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2| PSO3
Co1 - 1 - 1 - 1 - - 1 1 - - 2 - -
Cco2 2 - - - - - - - - 3 2 2 1 - -
COo3 - - - - - - - - - - 1 1 1 - -
Cco4 - - - 1 3 - - - - - 1 1 1 - -
CO5 1 1 - 1 3 - - - - - 1 1 1 - -

Avg 15| 1 - 1 3| 1 - - 1 2 12| 12| 12 - -

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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MINOR DEGREE - VERTICALS

22CEMO01 CONSTRUCTION MATERIALS Semester
PREREQUISITES Category OE Credit 3
NIL L T P | TH
Hours/Week
3 0 0 3

Course Learning Objectives

To study the characteristics and Properties of Stones and Brick

To impart knowledge on Cement, Aggregate and Mortar

To study the Parts and types of flooring and roofing

1
2
3 | To understand the behavionirconcrete and seasoning timber
4
5

To study carpentry, arches, lintels and finishing works.
STONES, BRICKS 9 0 0 9

Unit |

Building Stonei classification ofrockscharacteristics of good building stonedeterioration and preservation of stone
worki tests on stoneBricks- manufacture of clay brickslassification tests on bricksbricks for special useefractory
bricks.

Unit Il CEMENT, AGGREGATES, MORTAR 9 0 0 9

Cement composition manufacturing processet and dry processes. Aggregatesoarse and fine aggregates
characteristics and function. Morgroperties uses types of mortarsselection of mortars for various Cingineering
construction.

Unit 1l CONCRETE, TIMBER AND OTHER MATERIALS 9 0 0 9

Concrete ingredients principles of hardened concretgpecial concreteypes.

Timber characteristicsseasoningpreservation Panels of laminates. Glasgroperties uses. SteelUses- market forms.
Aluminum and other metallic materials for construction.

Paints, Varnishes aridistempergypesproperties.

Unit IV FLOORING AND ROOFING 9 0 0 9

Components of floarselection of flooring materialsuitability of floors for various applications. damp proof course, ca
of dampnesseffect of dampnessrequirements of goostairs- classification of stairsRoofs- types of roofsrequirements
pitched roof- lean to roofgable roofhip roofflat roof-RCC roof.

) CARPENTARY, ARCHES, LINTELS AND FINISHING
Unit V WORKS 9 0 0 9

Location of doors and windowssize of doors types of doors fixture and fastenings for doors and windowarches-
classification- stability of an arch lintels - classification of lintels steel lintel. scaffolding component parts shoring-
methods of plasteringdefects in plasteringpointing- objectives methods of pointing

Total= 45 Periods
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Text Books:

1 | B.C. Punmia, Building Construction, Laxmi Publications; Eleventh edi2621

2 | S.C.Rangwala, Buildin@onstruction,CharotarPublishing House Pvt. Ltd, 34th Editi2oR22

3 | P. Purushothama Raj., Building Construction Materials and Techniques, Pearson Education India, FirstBdifior

Reference Books:

1 | Shetty M.S., Concrete Technology (Theory and Practice), S.Chand& Company Ltd.,2021.

Rangwala S.C., Engineering Materials (Material Science) revised and enlarged by Rangwala K.S. and Rang

2 Charotar Publishing House, 2010.

Course Outcomes: . . Tixlon%r?\yn
Upon completion of this course, the students will be able to: Mapped
co1 | ldentify and characterize and properties of Stone and brick Remember
CO2 | Understand the manufacturing process of cement and functions of mortar Understand
CcO3 | ldentify the age of timber and preservation methods of timber Remember
CO4 | Differentiate the types of roofing and flooring Understand
CO5 | Understand the miscellaneous works such as carpentry, lintels, Arch, etc. Understand

COURSE ARTICULATION MATRIX

C;(C))SS/ PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2 | PSO3
co1 1 - - - - - 1 - - - - - - - -
co2 - 2 - - - 2 3 - - - - - - - ;
COo3 1 - - - 1 - - - - - - - - - -
co4 1 - 2 - 2 3 2 - - - ; ; . ] .
co5 1 - - - 3 - 2 - - - ; ; ; ] )
Avg 1 2 2 - 2 3 2 - - - - - - - -
3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CEMO02 BUILDING CONSTRUCTION & EQUIPMENT Semester

PREREQUISITES Category OE Credit 3

NIL L T P | TH
Hours/Week

3 0 0 3

Course Learning Objectives

Able to gain basic knowledge in construction methods.

Able to gain basic knowledge in equipment.

Able to gain basic knowledge in machineries.

Able to gain basic knowledge in fire safety principles.

g B W N -

Able to gainbasic knowledge in green technology.
CLASSIFICATION OF BUILDINGS, FOUNDATIONS AND
TYPES OF MASONRY

Component parts of a buildir@heir functions. Classification of buildings according to National building code.
Site investigation for foundation as per N.BIgypes of foundation and prevention of dampness at base

Unit |

level,Classification of stone masonry

_ DOORS, WINDOWS, LINTELS, SCAFFOLDING AND
Unit Il 9 0 0 9

STAIRCASES

Doors and windows$ parts of door and window Types of Door and window¥entilatorsi fixed, swinging type ang
louvered. Linteld Functions, Scaffolding Purpose and typéd ocation of stairs.Types of stairs

_ ROOFS, FLOORINGS, PROTECTIVE AND DECORATIVE
Unit 1l 9 0 0 9

FINISHES

Roof Beams and Roof SlabsTypes of Roofing SystenisMethods of Termite Proofiny Methods of Damp proofing.
Types of floors Plastering (Interior and Exterior) Pointing for Walls and Floors using GroutsWhite Washing, Color|

Washing with different Color Shades available in the MarkeBaintingi Types of Painting for Interior and Exteri

application.

Unit IV CONSTRUCTION EQUIPMENTS 9 0 0 9

Selection of equipment for earthwork excavation, drillibdgsting, tunnelling, erection and dewatering and pumpg
concreting, material handling and erection of structures
Unit V GREEN BUILDING TECHNOLOGY 9 0 0 9

Introduction to green technologytypes and importance; zero waste and r concept, gnagrialsi green concrete (purpos
and limitations), green buildings, green engineering.

Total= 45 Periods

Text Books:

1 | Building Construction by S.C.Rangawala

2 | Construction Technology by Sarkar Oxford University Press

3 | Building Material & Construction by S.P. Arora& S. P. Bindra
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Reference Books:

1 | Hopkinson And Kay J.D., The Lighting of Building, Faber and Faber, London.

2 | Koerner, R.M, Construction & Geotechnical Methods in Foundations Engineering, Mé@@a®984

3 | varna M., Construction Equipment and Its Planning & Applications, Metropolitan Books Co, 1979

Bl oon

Course Outcomes:
. . . Taxonomy

Upon completion of this course, the students will be able to:

Mapped
co1 Orggmze the const.ructu:tachnlque to be followed in brick and stone masonry, concreting, flog Create

roofing and plastering etc.

Cco2 | Select safe practices in building construction activities Evaluate
co3 | Clarify the different types of roofs, floor aploductive materials of buildings understand
Cco4 | Select the relevant equipment for building construction Evaluate
cos | Apply the Principles of green building technology. Apply

COURSE ARTICULATION MATRIX
COs/

POs POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2| PSO3
co1 - - - - 3 2 2 2 1 1 - - - - 1
Co2 - - - - 3 2 2 2 2 2 - - - - 1
co3 - - - - 2 3 2 2 2 1 - - - - 1
CO4 - - - - 2 2 3 1 1 2 - - - - 1
co5 - - - - 2 3 2 2 2 2 - - - - 1

Avg - - - - 24 | 24 | 22| 18| 16| 1.6 - - - - 1

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CEMO03 CONCRETE TECHNOLOGY Semester
PREREQUISITES Category OE Credit 3
NIL L T P | TH
Hours/Week
3 0 0 3

Course Learning Objectives

To understand the propertiesin§redients of concrete.

To study the behavior of concrete at its fresh and hardened state.

To study about the concrete design mix.

To know about the procedures in concrete at different stage.

g B W N -

To understand special concrete and their uses.

Unit | INTRODUCTION

9 0 0 9

Concrete materials, Cement: Field and laboratory tests on cement, Types of cement and their uses, different testsder
Methods for manufacturing of cemeiWWet and dry process. Homdouredlt i on of ¢

Unit Il ADMIXTURES

9 0 0 9

Plasticizers. Batching, Mixing, Transportation, placing of concrete, curing of Concrete

Accelerating admixtures, Retarding admixtures, water reducing admixtures, Air entraining admixtures, colorin

Unit 111 MIX DESIGN

9 0 0 9

Factors influencing mix proportion, Mix design by ACI method and I.S. code method, Design of high strength concre

Unit IV BEHAVIOUR OF CONCRETE

9 0 0 9

Strength of concrete, Shrinkage and temperature effects, crepmatkte, permeability of concrete, durability of concr
Corrosion, Causes and effects, remedial measures, Thermal properties of concrete, Micro cracking of concrete.

Unit V SPECIAL CONCRETE

9 0 0 9

Light-weight concrete, Fibreeinforced concrete, Polymer modified concrete, Ferro cement, Mass concrete;nfiez
concrete, Seftompacting concrete, Quality control, Sampling and testing, Acceptance criteria.

Total= 45 Periods

Text Books:

1 | Neville A.M Properties oConcrete, Pearson publication, 2012.

2 | Shetty M.S Concrete technology, S.Chand and Company Ltd, New Delhi 2022.

3 | Santha Kumar A.R Concrete Technology, Oxford university Press, NewDelhi, 2022.

4 | Mehta K.P Concrete Technology, Chand & Co, NewDelhi, 2006.

5 | Robert Ratalforensic Structural Engineering HandboblcGraw Hill LLC, 2009
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https://www.google.co.in/search?hl=en&gbpv=1&bsq=Introduction+on+Forensic+Testing+in+concrete.+text+books&dq=Introduction+on+Forensic+Testing+in+concrete.+text+books&printsec=frontcover&q=inauthor:%22Robert+Ratay%22&tbm=bks&sa=X&ved=2ahUKEwiPjfn-hdP8AhUqTmwGHVyfDgQQmxMoAHoECCQQAg&sxsrf=AJOqlzVnM0Rza0KMn93lK0YD-VpFfjzOcQ:1674111141168
https://www.google.co.in/search?hl=en&gbpv=1&bsq=Introduction+on+Forensic+Testing+in+concrete.+text+books&dq=Introduction+on+Forensic+Testing+in+concrete.+text+books&printsec=frontcover&q=inpublisher:%22McGraw+Hill+LLC%22&tbm=bks&sa=X&ved=2ahUKEwiPjfn-hdP8AhUqTmwGHVyfDgQQmxMoAHoECCYQAg&sxsrf=AJOqlzVnM0Rza0KMn93lK0YD-VpFfjzOcQ:1674111141168

Reference Books:

1 Indian Standard Recommended Guide lines for Concrete Mix Design, IS:102&P9, Bureau of Indian Standarc
NewDelhi.

2 Indian Standard Specification for Coarse and Fine Aggregates from Natural Sources for Concret€903R3011,
Bureau of Indian Standards, NewDelhi.

3 | Gambhir.M.L,Concrete Technology, Volume | & Il, Tata McGrilliBookCompany, Third print, 2003

4 | Krishna Raju N. Design of Concrete Mixes, CBS publishers. NewDelhi, 2002.

5 Stephen E. Petty,Forensic Engineering: Damage Assessments for Residential and Cor
Structures,CRCpress, Taylor& Francis,2013.

Bl oon
Course Outcomes: TaxONoMm
Upon completion of thisourse, the students will be able to: y

Mapped
col To identify suitable materials to be used in the cement concrete by conducting various test  gyaluate

BIS code.

co2 | To know about the specific applications and usesdofixtures. Understand
co3 | Design the concrete mix using ACI and BIS code methods. Create
co4 | Determine the properties of fresh and hardened of concrete. Evaluate
co5 Design special concretes and to Ensure quality control while testing/ samplingcegtance Apply

criteria for pre and post construction work.

COURSE ARTICULATION MATRIX

C;(C))SS/ PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
Cco1 - - - - 3 - 1 1 1 2 1 1 1 - 1
CO2 - - - - 3 - 3 - 1 1 - - 2 - 1
COo3 - - - - 3 - 3 - - 1 - - 1 - 1
CO4 - - - - 3 2 1 - - - - - - - 1
CO5 - - - - 3 3 3 1 1 3 1 3 - 1
Avg - - - - 3 25| 2.2 1 1 1.75 1 1 1.75 - 1
3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CEMO04 ENVIRONMENTAL ENGINEERING Semester

PREREQUISITES Category OE Credit 3

NIL L T P | TH
Hours/Week

3 0 0 3

Course Learning Objectives

1 | To evaluate the sources of water and anatgseharacteristics and processes in water treatment, express the ana
distribution network

2 | 7o design sewer system, basic design of the biological treatment processes, gain knowledge on sludge treatn
disposal

To predict thesources, effects, dispersion of air pollutants air quality management and its control measures

To identify the characteristics and sources of municipal solid wastes, its collection methesite pfbcessing o
municipal solid wastes and its recovery, disposal methods

S5 | To assess the sources, effects and control measures of noise pollution

Unit | WATER TREATMENT 9 0 0 9

Water Quality and its Treatment: Basics of water quality standaRlisysical, chemical and biological parameters; W
quality index; Unit processes and operations; Water requirement; Water distribution system; Drinking water treatme

Unit Il WASTEWATER TREATMENT 9 0 0 9

Sewerage system design, quantity and quality of domestic wastewater, primary and sdceaihaent. Effluent discharg
standards; Sludge disposal; Reuse of treated sewage for different applications.

Unit 111 AIR POLLUTION 9 0 0 9

Air Pollution: Types of pollutants, their sources and impacts, air pollution control, air getalitgards, Air quality Index an
limits.

Unit IV SOLID WASTE MANAGEMENT 9 0 0 9

Municipal Solid Wastes: Characteristics, generation, collection and transportation of solid wastes, engineered sydien
waste management (reuse/ recyeleergy recovery, treatment and disposal).

Unit V NOISE POLLUTION 9 0 0 9

Noise pollution: Sources; Health effects; Standards; Measurement and control methods

Total= 45 Periods

Text Books:

1 | Garg, S.K. Water supply Engineering, Khathalishers, New Delhi, 2010.

2 | Garg, S.K. Sewage water disposal and Air pollution, Khanna Publishers, New Delhi, 2010.

3 | George Tchobanoglowgt.al., Integrated Solid Waste Management, McGFlly Publishers, 1993.

4 | Rao, C.S., Environmental Pollution Control Engineering, Wiley Eastern Ltd., New Delhi, 1996.
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Reference Books:

Manual on Water Supply and Treatment, CPHEEO, Ministtyrbfan Development, Government of India, New Del
2013.

2 | Peavy S.W., Rowe D.R. and Tchobanoglous G. Environmental Engineering, MEfBlkaMewDelhi, 1985.

Metcalf and Eddy,M.C., Wastewater Engineerfingreatment &Reuse, TataMcGraill Publications, New
Delhi,2003.

Bl oon
Course Outcomes: Taxonom
Upon completion of this course, the students will be able to: y
Mapped
col Ide!ntify thg sourges of water supply,_ analyze the characteristics of water_ with .its .star_lda Remember
various unitoperations and processes in water treatment, express the analysis of distribution
Expertise design sewer system, basic design of the biological treatment processes, gain k Analyze
coz on sludge treatment and disposal and justifyniie¢hods for disposal of sewage
co3 Predict the sources, effects, dispersion of air pollutants air quality management and its Apply
measures
Aware about the characteristics, types and sources of municipal solid wastes, Lealfettien
CO4 | methods, Know about offite processing of municipal solid wastes and its recovery, disy Remember
methods
cos Understand the sources, effects and control methods of noise pollution Understand
COURSE ARTICULATION MATRIX
COs/
POs POl1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
COo1 2 1 3 2 1 3 2 1 1 2 1 1 3 - 2
co2 2 1 3 1 1 3 1 - 1 2 2 1 3 - 2
CcO3 2 1 3 1 1 3 1 - 1 2 2 1 3 - 2
CO4 2 1 3 1 1 3 1 - - 2 2 1 3 - 2
CO5 2 - 3 - - 3 - - - 2 1 1 3 - 2
Avg 2 1 3 1.3 1 3 1.3 1 1 2 1.6 1 3 - 2
3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)

GCE, SALEM (AUTONOMOUS) R -2022 SYLLABUS 337



22CEMO05 BASICS OF TRANSPORTATION ENGINEERING Semester

PREREQUISITES Category OE Credit 3

NIL L T P | TH
Hours/Week

3 0 0 3

Course Learning Objectives

The objective of the course is to educate the students on various components of highway engineering.

To educate the geometric design conceptagliway engineering

To develop skills on construction and maintenance of highway.

Ability to plan various civil engineering aspects of railways and educate various componailtsayfs

al sl W|IDN|PF

The course enables the students to develop skill on evaluation and maintenance of railway track.
9 0 0 9

Unit | CROSS SECTIONAL ELEMENTS OF HIGHWAYS

Classification of Highways Classification and Cross Section of Urban and Rural Roads (IRC), Highway Cross Seg
Elements Right of Way, Carriage Way, Camber, Kerbs, Shoulders and Footpaths (IRC Standards), Sight DiStappéty
Sight Distance (SD), Overtaking Sight Distance (OSD), Sight Distance at Intersections, Intermediate Sight Dista
lllumination Sight Distance Cross Sections of Different Class of Roads

Unit Il GEOMETRIC DESIGN OF HIGHWAYS 9 1 0] 0] 09

Horizontal Alignmentsi Superelevation, Widening of Pavements on Horizontal Curves, Vertical Alignmdddling.
Limiting, Exceptional and Minimum Gradients, Summit and Valley Cur@=ometric Design of Hill Roads (IRC Standal
Only)

Unit 111 CONSTRUCTION AND MAINTENANCE OF HIGHWAY 9 1 0] 009

Constructiorof Flexible and Rigid PavemeritsDefects in Flexible and Rigid Pavemeritighway Drainagé Evaluation
and Maintenance of Pavements.

Unit IV RAILWAY PLANNING AND DESIGN 9 1 0] 0] 09

Permanent Way, it€omponents and Functions of Each Component: Railgpes of Rails, Rail Fastenings, Concept
Gauges, Coning of Wheels, Creeps SleepEumctions, Materials, Density. BallastSsunctions, Materials, Ballast less Trag
Geometric Design of Railway Trks Gradients and Grade Compensation, S#pevation, Widening of Gauges in Curve
Transition Curves, Horizontal and Vertical Curves.

Unit V RAILWAY TRACK CONSTRUCTION MAINTENANCE AND 9 0 0 9
OPERATION
Points and CrossingsTurnouts, Traclcircuiting, Signaling, Interlocking, Lay Outs of Railway Stations and Yards, Ro
Stock, Tractive Power, Track Resistance, Level Crossings.

Total= 45 Periods

Text Books:

1 | Khanna K., Justo C.E.G., Highway Engineering Revised 10th Edti@amna Publishers, Roorkee, 2014

2 | Kadiyalil. R, Engineering Traffic and Transport Planning, Khanna Publishers, New Delhi, 2019.

3 | Chandola S.P. Transportation Engineey2j 9
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Reference Books:

1 | Sharma S.K., Principles Practice and DesigHighway Engineering, S. Chand & Co Ltd. New Delhi, 2006

2 | Guidelines Of Ministry of Road Transport and Highways, Government of India.

3 | Agarwal M.M., Indian Railway Track, 14th Edition, Prabha and Co., New Delhi, 2002.

4 | Saxena S.C. Highway &raffic Engineering, 2014.

Course Outcomes: Bl oon
Taxonomy
Upon completion of this course, the students will be able to: Mapped
. . . - . . Understand
CO1 | Classify roads as per Indian Road Congress and describe the principles of highway alignme
. . . Analyse
CO2 | Determine the highway geometric elements
. . . . _ o Analyse
CO3 | Differentiate between types of pavements, their construction and design principles
. . . Understand
CO4 | Explain the functions of components of Railways
COos Carry outthe various methods fdrack alignment & procedure for construction of railway & Apply
maintenance afack

COURSE ARTICULATION MATRIX

COs/

POs PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2 | PSO3
co1 - - - - 2 2 3 1 2 - - - 1 - -
co2 2 3 2 2 - - - - - - - - - - -
co3 - - - - 2 2 3 1 3 - - - 1 - -
CO4 - - - - 2 2 3 1 2 - - - - - -
Cco5 - - - - 2 2 3 1 2 - - - 1 - -

Avg 2 3 2 2 2 2 3 1 |225 - - - 1 - -

3/2/171 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CEMO06 REPAIR AND REHABILITATION OF STRUCTURES Semester

PREREQUISITES Category OE Credit 3
NIL

Hours/Week L T P s

0 0 3

Course Learning Objectives

Study the various types and propertiesegfair materials

Learn various distress and damages to concrete structures

Understand the importance of maintenance of structures

Assess the damage to structures using various tests

a| b~ W|IDN|PF

Learn various repair techniques of damaged structures, corroded structures

Unit | MAINTENANCE AND REPAIR STRATEGIES 9 0 0 9

Maintenance, repair and rehabilitation, Facts of Maintenance, importance of Maintenance various aspects of i

assessment procedure for evaluating a damaged structure, cadetsiofation.

Unit 1l SERVICEABILITY AND DURABILITY OF CONCRETE 9 0 0 9

Quality assurance for concrete construction, concrete propestiemgth, permeability, thermal properties and crack
effects due to climate, temperature, chemicakrosion Design and construction erreeffects of cover thickness ar

cracking.

Unit 111 MATERIALS AND TECHNIQUES FOR REPAIR 9 0 0 9

Special concretes and mortar, concrete chemical, special elements for accelerated strength gain, expansive ceme
concrete, Sulphur infiltrated concrete, ferro cement, fibre reinforced concrete, rust eliminators and polymers codititrg
during repair, foamed concrete, mortar and dry pack, vacuum concrete, gunite and shotcrete, epoxy injection, morta
cracks, shoring and underpinning. Methods of corrosion protection, corrosion inhibitors, corrosion resistant steels

and c#hodic protection.

REPAIRS, REHABILITATION AND RETROFITTING OF

Unit IV 9 0 0 9
STRUCTURES

Strengthening of Structural elements, deflection, cracking, chemical disruption, weathering corrosion, wear, fire, lég

marine exposure.

Unit vV DEMOLITION TECHNIQUES 9 0 0 9

Demolition methods by machines, explosives, Advanced techneemlition sequences, dismantling techniques, sg

precautions in dismantling and demolition, Engineered demoalition techniques for dilagttatadres case studies

Total= 45 Periods

Text Books:

1 | Shetty, M.S, Concrete Technolegyheory and Practice, S. Chand and company, New Delhi,2019

2 | Repair and protection of concrete structures by Noel P. Mailvaganam, CRC Press,1991.

3 | CPWD: Handbook on Repair & Rehabilitation of R.C.C. Buildings, CPWD, Govt. of India, 2002, updated reprin

GCE,
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Reference Books:

bhavan, Bombay,1987

Santhakumar A.R, Trainingourse notes on Damage Assessment and Repairirclowdt housi ng, 0
1 University, July 1992.

Raikar R.N.,Learning from failuresleficiencies in design, construction and servicé&D Centre (SDCPL), Raika
2

3 | Palaniyappan, N., Estate management, Anna Institute of Management, Chennai,1992.

4 | Lakshmipathy, M. etal., Lecture notes of workshop on Repairs and Rehabilitation of structt8@¢%9ober 1999.

5 | https://nptel.ac.in/courses/114106035/38

Course Outcomes: . . Tixlonc:)nc;yn
Upon completion of this course, the students will be able to: Mapped
co1 | Demonstrate the condition of structures Understand

CcO2 | Inspect and evaluate the damag#dcture Analyze
co3 | Implement the repairing techniques of a structure Analyze

CcoO4 | ldentify and Use different materials for repairing works Apply

cos5 | Demonstrate the dismantling and demolishing structures Apply

COURSE ARTICULATION MATRIX

COs/ POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3

POs
COo1 1 - 2 2 2 2 3 2 - - - 1 2 - -
COo2 1 - 2 2 2 2 3 2 - - - 1 2 - -
CcOo3 1 - 2 2 2 2 3 2 - - - 1 2 - -
CO4 1 - 2 2 2 2 3 2 - - - 1 2 - -
CO5 1 - 2 2 2 2 3 2 - - - 1 2 - -
AG g | ol 2 2] 2] 2] 3| 2 - - - 1 2 - -

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CEMO7 GREEN BUILDING TECHNOLOGY Semester

PREREQUISITES Category OE | Credit 3
T P | TH
NIL Hours/Week
0 0 3

Course Learning Objectives

To Knowvarious aspects of green buildings

To Learn the principles of planning and orientation of buildings.

To Relate the construction of green building with prevailing energy conservation policy and regulations.

To Know and identify different gredvuilding construction materials.

g B W NP

To Learn different rating systems and their criteria
INTRODUCTION TO GREEN BUILDING 9 0 0 9

Unit |

Introduction, Necessity, Definition & concept of Green Building, Issues and strategies of Green B#itdiogles and
Benefits of Green Building, Components/ features of Green Building, Energy Efficiency, Water efficiency, M
Efficiency, Indoor Air Quality.

Unit 1l SITE SELECTION AND PLANNING 9 0 0 )

Site selection, Site selecti@trategies, Landscaping, building form, orientation, building envelope and fenestration, n
and construction techniques, roofs, walls, fenestration and shaded finishes, Environmental design (ED) strategiegf
construction, Rainwater harvegy methods for roof & nomoof, reducing landscape water demand by proper irrigg
systems, recycle and reuse systems, Waste Management.

Unit 11 ENERGY AND ENERGY CONSERVATION 9o 0] o0] 9

Introduction, Environmental impact of buildingpnstructions, present scenario, Need of energy conservation, Conce
embodied energy,

operational energy and life cycle energy, Methods to reduce operational energy, Energy efficient building, zero ozoge
potential (ODP) materials, wind and solar energy harvesting, energy metering and monitoring, concept of net zero k

Unit IV BUILDING MATERIALS 9 0 0 9

Green building materials and producBamboo, Rice husk ash concrete, plastic bricks, Bagasse patrticle board, In
concrete forms. use of materials with recycled content such as blended cements, pozzolana cements, flyash bric
tiles, mateials from agro and industrial waste, reuse of waste matelaatic, rubber, Newspaper wood, Nontoxic paint, gr
roofing.

Unit V. RATING SYSTEM 9o ]o0o] 9
Introduction to Leadership in Energy and Environmental Design (LEED) criteria, Indian Buiggimg council (IGBC) Greer
rating, Green Rating for Integrated Habitat Assessment. (GRIHA) criteria, National Productivity council (NPC) Min
New and Renewable Energy (MNRE) Bureau of Energy efficiency (BBER (Building Energy Rating) Certificates.

Total= 45 Periods

Text Books:

Kibert, C.J., Sustainable construction: Green Building design and Delivery, John Wiley Hobouken, NewJe
Edition, 2012.

Chauhan, D S Sreevastha®kK., Nonconventional Energy Resources, New Age International Publishers, New
4" Edition, 2021
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Reference Books:

1 | O.P. Gupta, Energy Technology, Khanna Publishing House, NewDelhi

Jagadeesh, K S, Reddy Venkatta Rama &NanjiRata K S., Alternative Building Materials and Technologies, N
2 Age International Publishers,Delhi.
3 | Sam Kubba., Handbook of Green Building Design and Construction, Butterwimithemann.
4 | Means R S, Green BuildingProject Planning and CoBstimating, John Wiley &Sons
5 | Sharma KV, Venkataseshaiah P., Energy Management and Conservation, IK International.

Course Outcomes: . . szlonc;nc;yn
Upon completion of this course, the students will be able to: Mapped
CO1 | Understand the concepts of Green Building Understand
co02 | Discuss the Planning of Green Building. Understand
CO3 | Explain the concept of Energy and Energy Conservation. Understand
CO4 | Select appropriate green building material and technique. Understand
CO5 | Summarize the Green Building Functions in various organizations. Understand

COURSE ARTICULATION MATRIX
COs/

POs PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2 | PSO3
COo1 - - - 1 - 2 3 - - - 2 1 2 - -
CO2 1 1 1 2 1 - - - - - - - 2 - -
CO3 - 1 3 - 2 - - - - - - - 2 - -
co4 - 1 2 - 3| - - - - - 2 - 2 - -
CO5 1 1 2 3 2 - - - - - 2 - 2 - -

Avg 1 1 2 2 2 2 3 - - - 2 1 2 - -

3/2/17 indicates strengthof correlation (3- High, 2- Medium, 1- Low)
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22CSMO01 PROGRAMMING IN C++

PREREQUISITES Category | OE Credit 3

Hours/Week

Course Learning Objectives

To understand and develop the object oriented programming concepts.

To familiarize and design the template functions and classes

1
2
3 To disseminate and apply exception handling mechanisms.
4

To learn and exploit stream classes.

Unit | INTRODUCTION 9 0 0 9

Procedure oriented programming paradigmdbject oriented programming paradigimBasic concepts of object orient
programming, benefits of OOP, application of OORC++ fundamental§ structure of C++ program, tokens, data type
Operators and expressgnControl structures Functions.

Unit Il INHERITANCE AND VIRTUAL FUNCTIONS 9 0 0 9

Classes and objects friend functions constructors and destructer®perator overloading binary and unary operatq
overloading using member function afngnd function- Type conversions.

Unit 1l INHERITANCE AND VIRTUAL FUNCTIONS 9 0 0 9

Inheritance defining derived classes, types, virtual base classes, abstract classes, constructor in derive@claksss
pointers to objects, thigointer, pointer to derived classe¥irtual functions.

Unit IV TEMPLATES AND EXCEPTION HANDLING 9 0 0 9

Generic Classeisclass template, class templates with multiple parametéeseric Functionsfunction templates, function
templates with multiple parameters, member function templd&&seption handling basics, exception handling mechanis
rethrowing an exceptioii Exception handling optiorisunderstanding terminate() and unexpectédtie
uncaught_exception() functidgnbad_exception().

Unit V CONSOLE I/O AND FILE HANDLING 9 0 0 9

C++ Stream Classeis unformatted I/O operationgormatted console 1/0O operations, manipulaterBiles-classes for file
operation, opening and closing a file, detecting end of file, files modes, sequential file operations, random file operatid

Total (45L) =45 Periods

Text Books:

1 E.Bal agurusdoyi é®ObgecProgramming with-Hll++d Si xth

Reference Books:

Herbert Schildt, "The Complete Reference C++", F

Bjarne Stroustrup, fAThe CEdipiogr Achthi sgnl degluayge

K.R.Venugopal, Rajkumar Buyya, T.Ravishankar , Mastering in C++, Second Edition, Tata McGraw Hill
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Course Outcomes:
Taxonomy Level

Upon completion of this course, the students will be able to:

CO1 | Build theobject oriented programming concepts. Apply
CO2 Familiarize and build the template functions and classes
Understand
Cco3 Disseminate and apply exception handling mechanisms.
Apply
CoO4 Depict and exploit steam classes. Understand
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22CSMO02 ADVANCED DATA STRUCTURES AND ALGORITHMS

PREREQUISITES Category | OE Credit 3
L T P TH

Hours/Week
3 0 0 3

Course Learning Objectives

To understand the concepts of ADTs

To Learn linear data structurédists, stacks, and queues

1
2
3 To have knowledge about ndimear data structures like trees and graphs
4

To understand concepts about searching and sorting and hashing techniques
Unit | LINEAR DATA STRUCTURES i LIST 9 0 0 9

Abstract Data Types (ADTS) List ADT - Array basedmplementation Linked List Implementatiofi Singly Linked Lists-
Circularly Linked Lists- Doubly-Linked Lists- Applications of Listsi Polynomial Manipulatiori All operations (Insertion
Deletion, Merge, Traversal).

Unit Il LINEAR DATA STRUCTURESTSTACKS AND QUEUES 9 0 0 9

Stack ADT- Operations Applications of StacksEvaluating Arithmetic ExpressionConversion of infix to postfix Expressig
- Queue ADT- Operations Circular Queue DeQueue Applications of Queue

Unit Il NON LINEAR DATA STRUCTURES 1 TREES 9 0 0 9

Tree ADTT Tree traversals Binary Tree ADTi Expression Treek Applications of Tree$ Binary Search Tree ADT
Threaded Binary Tree®\VL Treesi B-Treel Heaps Operations of HeapsPriority Queues Binary Heap- Max Heap-
Min Heap- Applications of Heap.

Unit IV NON LINEAR DATA STRUCTURES i GRAPHS 9 0 0 9

Definition 7 Representation of Graph3ypes of Graphs Graph TraversalsBreadth First SearchDepth First Search
Application of Graph Structures: Shortest PAth o b | e m: Di j k- ma <na mAISpamint mm Tr-e
Kruskal s Al gorithms

Unit VvV SEARCHING, SORTING AND HASHING TECHNIQUES 9 0 0 9

Searching: Linear SearelBinary Search Sorting Algorithms: Insertion Sort Selection Sort Shell Sort Bubble Sort Quick
Sort- Merge Sort Radix Sort- Hashing: Hash FunctiorisSeparate Chainingy Open Addressing Rehashing Extendible
Hashing.

Total (45L) =45Periods

Text Books:

1 Mark Allen Weiss,AligDraittahmBtAnualtwusies iamdC o, 4/ E Pe

Reference Books:

1 [Seymour Lipschutz, fiData Structures With C -HilE@ucagoo
Pvt. Ltd., 2015

2 [Ellis Horowitz, Sartaj SahnDi nesh Mehta, AFundamentals of Data St

3 |Richard F.Gilberg & Behrouz A.Forouzan iDat a Structures: A Pseudo code
Learning Publishers,2005.

4 IClassic Data Structureso, Second Edition by Debasi
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Course Outcomes:
Taxonomy Level

Upon completion of this course, the students will be able to:

co1 Implement various abstract data types to solve real time problems by using Linear Dat Apply
Structures
co2 | Apply the different NorLinear Data Structures to solve problems
Apply

co3 | Analyzeand implement graph data structures to solve various computing problems.

Analyze
co4 | Critically analyze the various sorting and searching algorithms

Analyze
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22CSMO03 COMPUTER ORGANIZATION AND DESIGN

PREREQUISITES Category | OE Credit 3
L T P TH

Hours/Week
3 0 0 3

Course Learning Objectives

1 To understand the basic structure and operations of digital computer

2 To learn the working of different arithmetic operations

3 To understand the different types of control and the concept of pipelining

4 To study the hierarchical memory system including cache memory and virtual memory

5 | To understand the different ways of communication with 1/O devices and standard 1/O interfaces

UNIT | INTRODUCTION 9 0 0 9

Functionalunits,BasicOperationalConceptsBus Structure Memory LocationsndAddressesiMemoryOperations|nstruction
and InstructiorBequencing, Addressingodes.

UNIT I ARITHMETIC UNIT 9 0 0 9

Addition andSubtractiorof SignedNumbersDesignof FastAdders, Multiplicationof PositiveNumbers, BootAlgorithm, Fast
Multiplication, IntegerDivision, Floating pointnumberoperations.

UNIT I PROCESSORUNIT AND PIPELINING 9 0 0 9

FundamentaConceptsExecutionof Instruction,Multi Bus OrganizationHardwiredcontrol, Micro programmed control,
Basic Concepts of pipelining, Daltkazards, Instruction Hazard3ata path & Control Considerations.

UNIT IV MEMORY SYSTEMS 9 0 0 9

BasicConceptsSemiconductoRAM, ROM, Cachememory,Improving CachePerformanceVirtual memoryMemory
ManagementequirementsSecondanstorageDevice.

UNIT V INPUT AND OUTPUT ORGANIZATION 9 0 0 9

Accessing /O devices, Programmed I/O, Interrupts, Direct Memory Access, Interface circuits, Standard /O Interfa
SCSI, USB).

Total (45L) =45Periods

Text Books:

1 Carl Hamacher V.,Zvonko G.Vranesic, Safwat G. Zaky, " Computer organization ", Tata McGr&thHitljtion,20(
Reference Books:

1 PattersormndHennesseyi C o m p @rgaeizatiorandDesign”. TheHardware/SoftwareterfacelHarcourtAsia
MorganKaufmann 3rd Edition, 2007
Hayesji C o mp ArdhitectureandOrganizatior!', 3" edition, TataMcGrawHill, 2006

HeuringV.P.,JordarH.F.," ComputerSystemDesignandArchitecture”, 61 edition,AddisonWesley2008
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CourseOutcomes: Bl o0 m¢
Upon completion of this course, the students will be able to: Taxonomy
Level
co1 | Understand the working principles of computer componets Understand
co2 | Design the arithmetic and processing units Create
co3 | Analyzethe various computer components Analyze
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22CSM04 ADVANCED OPERATING SYSTEMS Semester

PREREQUISITES Category | OE Credit 3
L T P TH
Hours/Week

3 0 0 3

Course Learning Objectives

1 To understandhe structureandfunctionsof Operatingsystems
2 To understandhe processonceptandschedulingalgorithms
3 To understandhe concept of processynchronizatiormanddeadlocks
4 To learnvariousmemorymanagemergéchemes
5 Toillustratevariousfile systemsanddisk managemergtrategies

UNIT | INTRODUCTION AND OPERATING SYSTEM STRUCTURES 9 0 0 9

Main frame Systems, Desktop Systems, Multiprocessor Systems, Distributed Systems, Clustered Systems, Real Tin|
Hand held Systems; Operating Systeftaicturess System Components, Operating System Services, System calls, §
Programs, System Design and Implementation.

UNIT 1l PROCESS MANAGEMENT 9 0 0 9

Processefrocess Concepts, Process Scheduling, Operation on Processé3peratng Processes, InterProc
Communication; ThreaddMultithreading Models, Threading Issues; CPU Schedtingic Concepts, Scheduling Criter
Scheduling Algorithms.

UNIT 1l PROCESS SYNCHRONIZATION AND DEADLOCKS 9 0 0 9

Process SynchronizatieriThe Critical Section Problem, Synchronization Hardware, Semaphores, Classical Prol
Synchronization, Monitors; DeadlockBeadlock Characterization, Methods foandling Deadlocks, Deadlock Preventi
Deadlock Avoidance ,Deadlock Detection, Recovery from Deadlock.

UNIT IV MEMORY MANAGEMENT AND VIRTUAL MEMORY 9 0 0 9

Memory ManagementBackground, Swapping, Contiguous Memory Allocation, Pag®egmentation, Segmentation wi
paging; Virtual Memory Demand paging, Page Replacement, Thrashing.

UNIT V FILE SYSTEM AND MASS-STORAGE STRUCTURE 9 0 0 9

File System Interface File Concepts, Access methods, Directory Structure, File Sharing,PFaleection; File Syster
Implementation File System Structure and Implementation, Directory Implementation, Allocation Methods, Free
Management; MasStorage StructureDisk Structure, Disk scheduling, Disk Management, RAID Structure; Case stundy
system.

Total (45L) =45Periods

Text Books:

1 Abraham Sil berschat z, P.B. Galvin, G. Gagne 'Opera

Reference Books:

1 |JAndrew S. Tanenbaum, " Mo d e reditiop08lr ati ng Systems, P

2 D. M. Dhamdhere, fASystems Programming and Operating

3 |Maurice J. Bach, "The Design of the Unix Operatin
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Course Outcomes: Bl oomd
Upon completion of thisourse, the students will be able to: Taxonomy Level
Co1 . . . L .

Identify the components and their functionalities in the operating system Apply
CO2

Apply various CPU scheduling algorithms to solve problems Apply
COo3

Analyze the needs and applications of process synchronization and deadlocks Analyze
co4 | Apply the concepts of memory management including virtual memory and page replace

to the issues that occur in real time applications Apply
cOS Solve issues related to file system implementation and disk management Apply
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22CSMO5 DATA COMMUNICATION AND COMPUTER
NETWORKS

PREREQUISITES Category | OE Credit 3
L T P TH

Semester

Hours/Week
3 0 0 3

Course Learning Objectives

To study the concepts of data communications and functions of different ISO/OSI reference architecture

To understand the error detection and correction methods and also the types of LAN

To understand the different types of protocols and congestion control

1
2
3 To study the concepts of subnetting aodting mechanisms
4
5

To study the application protocols and network security

UNIT | DATA COMMUNICATIONS AND PHYSICAL LAYER 9 0 0 9

Data Communication; Network$hysicalStructures (Types of Connections, Physical Topology),Categories of Nety
Interconnection of Networks: Internetwork; Protocols and Standards; Network Mbuel®©SI Model, Layers in the Of
Model, Addressing; Transmission mediaided Media, Unguided Mia.

UNIT I DATA LINK LAYER 9 0 0 9

IntroductionTypes of errors, Redundancy, Detection versus Correction, Modular Arithmetic; Block €erdanddetection ang
Correction (VRC,LRC,CRC, Checksum, Hamming Code);Data link Contfédw Control (Stop andWait, Sliding
Window),Error Control (Aubmatic Repeat Request, Stapdwait ARQ, Sliding Window ARQ), HDLC; Local Area Network
Ethernet, Token Bus, Token Ring, FDDI.

UNIT 1l NETWORK LAYER 9 0 0 9

Network Layer servicePacket SwitchingNetwork Layer Performanedv4 addresse$Pv6 addressingSubnettingBridges
Gateways RoutersRouting AlgorithmDistance Vector Routing, Link State Routing.

UNIT IV TRANSPORT LAYER 9 0 0 9

Duties of the Transport layddser Datagram Protocdlransmission Control ProtocoCongestion Control and Quality
ServiceCongestion, Congestion Control, Quality of Service, Techniques to improve QoS, Integrated Services.

UNIT V 9 0 0 9

PRESENTATION LAYER AND APPLICATION LAYER
Domain Name SystemDomain Name Space, DNS in the Internet; Electronic A& HTTP- World Wide Web.

Total (45L) =45Periods

Text Books:

1 Behrouz A.Ferouzan, MNR2dtwadr ®o mmguwni ddthi-digd007a mdh, Tat

Reference Books:

1 AndrewS.Tanenbaumii C o mpnetivarksii P HA" edition2008

2 Willam St a | | Dataagpdcomputec o mmu n i cl@MeditomP#H2012

3 Douglask.c o m elnternétworkingwith TCP/IRVolumel & edition,PHI,2008
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Course Outcomes: Bl oomo
Upon completion of this course, the students will be able to: Taxonomy Level
co1 | Classify the fundamentals of data communications and functions of layered architecture| Understand
co2 | Apply the error detection and correction methods and also identify the different ng

technologies Apply
co3 | Analyzethe requirements for a given organizational structure and select the most app

networking architecture and routing technologies Analyze
cog4 | lllustrate the transport layer principles and reliable data transfer using protocols Apply
cos | Analyze the application layer protocols and also the use of network security Analyze
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22CSMO06 PROGRAMMING ESSENTIALS IN PYTHON Semester
PREREQUISITES Category | OE Credit 3
L T P TH
Hours/Week
3 0 0 3
Course Learning Objectives
1 | To learn Python data structures, conditional and control structures and files
2 To study Python Modules, packages, Functions and Exceptions.
3 To describe Object oriented programming features and Regular Expressions.
4 To learn about Web programming, GUI Programming and Database programming
UNIT | INTRODUCTION 9 0 0 9

Python: FeaturesThe BasicdPythonObjectsNumbersSequencedlapping and set type€onditionals and loops statement
else statemerwlif-Conditional Expressionwhile statemenfor statemenbreakcontinue.

UNIT 1l FUNCTIONS, MODULES AND PACKAGES

9 0

0

9

FunctionsCalling functionsCreating functiond®assing FunctionBormal Argumentd/ariable length argumentsriable
scopeRecursion, Module®ackages.

UNIT 1l FILES AND EXCEPTIONS

910

0

9

Files and Input/ OutputErrors and ExceptioAlhitroductionDetecting and handling Exceptie@onte
ExceptionsAssertionsStandard Exceptions.

xt ManagemesRaising

UNIT IV OBJECT ORIENTED PROGRAMMING AND REGULAR

EXPRESSIONS

910

0

9

Object Oriented Programming IntroductiGassesclass Attributednstancednstances attributeBuilding and Method
InvocationStatic methods and class MethddberitanceOperator overloadingRegular Expressiorsetwork Programming
Multithreaded Proggmming

UNIT V ADVANCED TOPICS

910

0

9

GUI ProgrammingWeb Programmindpatabase Programming

Total (45L) =45Periods

Text Books:

1

Wesley J.Chuii Cor e

Pyt h o n iPrenticegHalla SecondrEdition, 2006.

Reference Books:

Swaroop C N, A A Byte of Python A

, ebshelf

Il nc.

AA Practical I ntroduction to python programmingo
Learning to Program with Python, dUniRisiyhard L. Hal
Bl oombd

Course Outcomes:
Upon completion of this course, the students will be able to:

Taxonomy Level

co1 | Develop programs using control structures and files.
. Create
co2 | Create own Python Modules, packages, functions and Exceptions.
. Create
co3 | lllustrate Object oriented Programming features and Regular Expressions.
Apply
co4 | Create own Web programs, GUI and database programs.
Create
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22CSMO07 ADVANCED DATABASE SYSTEM CONCEPTS Semester

PREREQUISITES Category | OE Credit 3
L T P TH

Hours/Week
3 0 0 3

Course Learning Objectives

To understand the fundamentals of data models ,SQL queries and relational databases

To make a study of database design using ER Diagram and normalize

To impart knowledge in transaction processing.

To make the students to understand the file operations and indexing

To familiarize the students with advanced databases

G| | W[IDN|PF

UNIT | RELATIONAL DATABASES 9 0 0 9

Purpose of Database SystéMiews of datd Data Model§ Database System Architecturéntroduction to relational databas
I Relational Model Keysi Relational Algebra SQL fundamental$ Advanced SQL featurés Embedded SQL Dynamic
SQL.

UNIT I DATABASE DESIGN 9 0 0 9

Entity-Relationship model E-R Diagrams’ EnhanceeER Modeli ER-to-Relational Mapping Functional Dependencids
Nor+loss Decompositioin First, Second, Third Normal Forms, Dependency Preservatnyce/Codd Normal Forr Multi-
valued Dependencies aRgurth Normal Forni Join Dependencies and Fifth Normal Form.

UNIT 1 TRANSACTION 9 0 0 9

Transaction ConcepisACID Propertie§ Schedule$ Serializabilityi Concurrency Contrdl Need for Concurrenciy Locking
Protocolsi Two Phase Locking Deadlocki Transaction Recovery Save Point§ Isolation Levelsi SQL Facilities for
Concurrency ath Recovery.

UNIT IV IMPLEMENTATION TECHNIQUES 9 0 0 9

RAID i File Organizatiori Organization of Records in Filésindexing and HashingOrdered Indice$ B+ tree Index File$
B tree Index Files Static Hashing Dynamic Hashing Query Processing OvervieivAlgorithms for SELECT and JOIN
operations Query optimization using Heuristics and Cost Estimation.

UNIT V ADVANCED TOPICS 9 0 0 9

Distributed Databases: Architecture, Data Storage, Transaction ProdeSdijegtbased Databases: Object Database Conc|
ObjectRelational features, ODMG Object Model, ODL, OQLXML Databases: XML Hierarchical Model, DTD, XM
Schema, XQuery Data Waehousing and Data Mininginformation Retrieval:

IR Concepts, Retrieval Models, Queries in IR systems.

Total (45L) =45Periods

Text Books:
1 AbrahamSilberschatzHenryF.KorthandS.Sundarshafi D a t aShstem@&o n ¢ e Sixth &ditipn,TataMcGraw Hi
2011.

Reference Books:

1 RamezElamassriand ShankanB-Navathefi F u n d a noeDatabadeSsy s t eSixth Edition Pearson Education,
2011.

C.J.Date,fi A mtroductionto Databasé& y s t eigtghddlition, PearsorEducationDelhi, 2008.
RaghuRamakrishnan, D a t a blanagemenSystemsFourthEdition, McGraw-Hill CollegePublications2015.
G. K. Gu pt a Mana&ganmea$byasst ecl ataMaGrawHill, 2011.
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E-References:

1. | LectureSerieson Databasé&lanagemen®ystem byDr.S.Srinath, [lITBangalore, nptl

Bl oomo

Course Outcomes:
Taxonomy Level

Upon completion of this course, the students will be able to:

co1 | Understand the basic concepts of the database and data models. Understand
co2 | Design a database using ER diagrams and map ER into Relations and normalize the re Create
co3 | Develop a simple database for applications Create
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22CSM08 VIRTUALIZATION AND CLOUD COMPUTING Semester

PREREQUISITES Category | OE Credit 3
L T P TH

Hours/Week
3 0 0 3

Course Learning Objectives

To introduce the broad perceptive of Parallel Computing, Distributed Computing and Cloud Computing.

To understand the concept\dftualization

To understand the Cloud Platforms in Industry and Software Environments.

1
2
3 To identify the approaches of SLA and programming model in Cloud
4
5

To learn to design the trusted Cloud Computing system
UNIT | INTRODUCTION 9 0 0 9

Principles of Parallel and Distributed Computinglements of Parallel and Distributed Computing, Technologies for Distrik
Computing; Vision of Cloud, Defining a Cloud, characteristics and benefits; Cloud Computing Archit€ttuwe Referencs
Model, Types of Clouds, Open Challenges.

UNIT Il VIRTUALIZATION 9 0 0 9

Introduction, Characteristics of Virtualized environments, Virtualization technibfizefine Reference Model, Hardweltevel
Virtualization, Programming Languagdesvel Virtualization, ApplicationLevel Virtualization ,Other types of Virtualizatio
Virtualization and Cloud computing, Pros and cons of Virtualization, Technology exaXgres$ara virtualization, VMware
Full Virtualization.

UNIT 1 SLA MANAGEMENT IN CLOUD COMPUTING AND 9110 0 9
PROGRAMMING MODEL

Traditional Approaches to SLA Management, Types of SLA, Life Cycle of SLA, SLA Management in Cloud; Data In
Computing- Technologies for Data Intensive Computing, MapReduce Programming Model.

UNIT IV CLOUD INDUSTRIAL PLATFORMS AND SOFTWARE 90 0 9
ENVIRONMENTS

Cloud Platforms in Industry Amazon Web Service, Google App Engine; Cloud Software Environnidbtsalyptus,
OpenNebula; Aneka Cloud Application Platforimeka Framework Overview, Anatomy of Aneka Container.

UNIT V CLOUD SECURITY AND APPLICATIONS 9 0 0 9

An Introduction to the Idea of Data Security, The Current State of Data Security in the Cloud, Cloud Computing &
Security Risk, Cloud Computing and Identity; The Cloud, Digital Identity, and Data Security, Content Level Security, F
Cons; Cloud Scientific Applications.

Total (45L) =45 Periods

Text Books:

1 |Rajkumar Buyya, Christian Vecchiola, S.Tamagae | v i , 0 Mast er i 4#raunddidns and ApQlicatio
Programmingo, TIM&W) 2013. (Uni't

2 |Raj Kumar Buyya, James Broberg, Andrezei M. Gos ci HIS
& V)

Reference Books:

1 KaiHwang. Geof freyC. Fox. JackJ. Dongarra, A Distribut
I nternet of Thingso, 2012 EIl sevier

> |[Barrie Sosinsky, fACloud Computing Bibleo, W ley P
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Course Outcomes: Bl oomo

Upon completion of thisourse, the students will be able to: Taxonomy Level

co1 Explain the main concepts and architecture of Parallel computing, Distributed Computi Understand
Cloud Computing.

co2 | Analyze the concept of Virtualization Analyze

co3 Identify the approaches of SLA and programming model in Cloud Apply

CO4 Analyze the Cloud Platforms in Industry and Software Environments. Analyze

co5 Identify the security issues in scientific and real time applications. Apply
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22ECMO01 ELECTRON DEVICES

PREREQUISITES CATEGORY OE Credit 3

Hours/Week

Course Objectives:
1. | To introduce components such as diodes, BJTs and FETS, their characteristics and applications

2. | To understand, analysed design of simple diode and transistor circuits.

3. | To know the switching characteristics of components and the concept of rectifiers and power supplies
Unit! [ EXTRINSIC SEMICONDUCTOR AND PN JUCTIONS 9] 0]0]9
N and P typsemiconductor and their energy band structuraw of electrical neutralitgalculation of location of Fern|
level and free electron and hole densities in extrinsic semicondddudniity, drift current and conductivitgiffusion
currentcontinuity equabn- Hall effect and its applications. Band structure of PN jundtioarrent component in a P
junctior+ derivation of diode equatieremperature dependence of diode characteristics and equivalent models.
Unitll [ SWITCHING CHARACTERISTICS OF PN JUNTION AND SPECIAL DIODES 9]0 |0]9
Calculation of transition and diffusion capacitane@ractor diodecharge control description of diodvitching
characteristics of diodenechanism of avalanche and Zener breakdtemmperature dependencenéakdown voltages
backward diod@unneling effect in thin barrierstunnel diodephoto dioddight emitting diodes.

Unit Il [ BIPOLAR JUNCTION TRANSISTORS 9] 0]0]9
Construction of PNP and NPN transistoBa T current componen&mitter tocollector and base to collector curre
gainsbase width modulation CB, CE and CC characteristiosakdown characteristicEbersMoll model - transistor
switching times Photo translator.

Unit IV [ FIELD EFFECT TRANSISTORS 9]0 ]0]9
Construction and characteristics of JFEETation between pinch off voltage and drain current derivation. MOSFE
enhancement and depletion types. CMOS circuits. MOS capacitance, BICMOS, SOl CMOS.

UnitV | RECTIFIERS AND POWER SUPPLIES 9]0 |0]9
Half-wave, fullwave and bridge rectifiers with resistive load. Analysis for Vdc and ripple voltage with C;Cland
C-L-C filters. Voltage multipliers Zener diode regulator. Electronically regulated d.c power supplies. Line reg
output resistare and temperature coefficient.

Total (45L)= 45 Periods

Text Books:

1. JaconMill man& Christos C. Hal ki as, AHIEI9®Lc t r o nii
2. Robert L. Boylestad and Louis Nashelsky i El ect roni ¢ De Vheaylf'e dd td oQi. ro
Reference Books:

1. Donald A. Neaman. @A Semi ctEd.dlata McGravHRIBOPZ i cs and

2. S. Salivahanan, N. Suresh kumar and A. Vallavaraj, Electronic Devices and Circuits, TMH, 1998.
3. Ben, G. Streetman and Sanjay Banerjee, Solid State Electronic Devices, Pearson Education 2000
4 Fl oyd, AEl ectronic Deviceso, Si xth edition, Pe

E-References:

1. |https://archive.nptel.ac.in/courses/108/108/108108122/
2. https://www.youtube.com/watch?v=qqQ8wiml

3. |https:/islideplayer.com/slide/12438044/

Course Outcomes: Bl 00 m(
Upon completion of this course, the students will be able to: Taxonomy
Mapped
CO1 | Interpret various applications of diode. Applying
CO2 | Classify various configurations and biasing technique of BJT Applying
CO3 | Apply the knowledge of using special devices for various applications Understanding
CO4 | Discussoperation, biasing and applications of JFET. Analysing
CO5 | Design power supplies and rectifiers Applying
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COURSE ARTICULATION MATRIX
COs/POs | PO| PO|PO|PO|PO|PO|PO|PO|PO| PO | PO |PO| PSO1| PSO2| PSO3
1 2 3 4 5 6 7 8 9 10 11 | 12
co1 2 2 1 - - - - - - - - - 1 - -
CO2 2 2 1 - - - - - - - - - 2 - -
COos3 2 2 1 - - - - - - - - - 3 - -
Cco4 2 2 1 - - - - - - - - - 2 2 1
CO5 2 2 1 - - - - - - - - - 3 2 2
Avg 2 2 1 - - - - - - - - - 2.2 2 15
3/2/1- indicates strength of correlation-k8gh,2- Medium,t Low)
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22ECMO02 DIGITAL ELECTRONICS
PREREQUISITES CATEGORY | OE Credit 3
L T P | TH
Hours/Week
3 0 0 |3

Course Obijectives

To introduce basic postulates of booledgebra and show the correlation between expressions

To Introduce the methods for Simplifying Boolean expressions

To Outline the formal procedures for the analysis and design of combinational circuits and sequential
To introduce th&oncept of Memories and programmable logic devices

To illustrate the concept of synchronous and Asynchronous sequential circuits

Unit | NUMBER SYSTEMS AND LOGIC GATES 9 ololog
Number Systemssigned Binary humbersBinary Arithmetic- Binary codesconversion from one code to anoth
- Boolean Algebra and Minimization TechniquesCanonical formsi Conversion between canonical forms

Simplifications of Boolean expressionsngsKarnaugh mapLOGIC GATES- Implementations of Logic Functior|
using gates.

Unitll | COMBINATIONAL CIRCUITS 9 |o0|0]9

Q| {W|IN|PF

Design procedure Adders/Subtractdr Serial adder/ SubtracteParallel adder/ SubtractdCD adder Multiplexer/
Demultiplexer- encoder / decodércode converters.

Unit il | SEQUENTIAL CIRCUITS 9 lolol 9

Design ProcedureFlip flops: SR, JK, T, Dand JKMSi Triggering of Flipflop - Realization of flip flops Moore
and Mealyi Counters: Asynchronous / Ripple counterSynchronous counteisModulo n counter. Register: sh
registers Universal shift register.

Unit IV ASYNCHRONOUS SEQUENTIAL CIRCUITS 9 lolo]| 9

Design of fundamental mode circuitsprimitive state / flow tablé Minimization of primitive state tabléstate
assignment. Problems in Asynchronous Circuits: CyiclRaces Hazards. Design of Hazard Fr€&cuits: Static,
Dynamic Hazards elimination

UnitV | PLD AND MEMORY DEVICES o lolol 9

Classification of memorieBRAM organizationi ROM organization. Programmable Logic Devices: Programm
Logic Array (PLA)- Programmable Array Logic (PAL)mplementation of combinational logic using MUX, RO
PAL and PLA.

Total (45 L) = 45 Period

Text Books:
1 M. Morris Mano, Digital Desidn, 4.ed..Pearson Education (Singapore) Pvt. Ltd., New Delhi, 2008
2 R.P.Jain, Modern Digitdlectronics, # edition, TMH, 2010.

Reference Books:
1 S. Salivahanan and S. Arivazhagan, Digital Circuits and Desi¢d 2 Vikas Publishing House Pvt. Lt
New Delhi, 2004

Charles H. Rot h. i Funda me nPukdidaton Gompathy02003.c De s i

Donald P.Leach and Albert Paul Malvino, Digital Principles and Applications, 5 ed., Tata McGrg
Publishing Company Limited, New Delhi, 2003.

4 John F.Wakerly, Digital Design: Principles and practices, PHI, 2006
E-Reference:

1 http://nptel.ac.in/noc/individual_course.php?id=noetb1

2 https://nptel.ac.in/courses/117105080/6
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BE | https:/nptel.ac.in/courses/117105080/12

Course Outcomes: Bl oom
Upon completion of this course, the students will be able to: Taxonomy
Mapped
Co1 Minimize Boolean expressions and implement using logic gates Applying
CcO2 Design and analyssombinational logic circuits. Analysing
CO03 Design and analyse synchronous and asynchronous sequential logic circuits Analysing
CO4 Understand the concepts of memories and PLDs Understanding
CO5 Implement circuits using memory and PLDs. Applying
COURSE ARTICULATION MATRIX
COs/POs | PO | PO | PO| PO4| PO | PO|PO| PO|PO| PO | PO| PO | PSO| PSO | PSO
1 2 3 5 6 7 8 9 10 | 11| 12 1 2 3
CO1 3 2 2 2 3 2 3 2 - - - - 2 1 -
CO2 3 3 2 2 3 3 2 1 1 - - - 3 2 -
CO3 2 2 3 3 2 1 2 1 1 - - - 2 2 -
CcO4 2 1 2 1 2 2 3 1 - - - - 2 1 -
CO5 2 1 2 1 3 2 1 2 - - - - 3 2 -
Avg 24|18 (22| 18| 26| 2 |22]14] 1 - - - 2.4 1.6 -
3/2/1- indicates strength of correlation-f8gh,2- Medium,t Low)
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22ECMO03 ELECTRONIC CIRCUITS
PREREQUISITES CATEGORY OE Credit 3
L T P |TH
Electron Devices Hours/Week
3 0 0 3

Course Obijectives

1 | To perform analysis on Small signal amplifiers and large signal amplifiers.

2 | To give a comprehensive exposure to all types of discrete amplifiers and oscillators.

3 | To understand the various linear and4fiarar applications of camp

Unit | MIDBAND ANALYSIS OF SMALL SIGNAL AMPLIFIERS 9 olo |9

BJT1 Need for biasing Fixed bias circuit Load line and quiescent point. Different types of biasing circuits.
of Self bias circuit as a constant current circuit. CE, CB and CC amplifiers. Method of drawingsigmell
equivalent circuit. Miebandanalysis of various types of single stage amplifiers to obtain-gaput impedance
and output i mpedance. Mill eréds theor em. Darl in
Methods of increasing input impedance using Darlington coiumeand bootstrapping. CS, CG and CD (FE
amplifiers. Multistage amplifierBasic emitter coupled differential amplifier circuit. Differential ga®MRR. Use
of constant current circuit to improve CMRR.

Unitll | LARGE SIGNAL AMPLIFIERS 9 lololo

Low frequency & High frequency analysis of amplifiekéybrid T pi equivalent circuit of BJTaHigh frequency
equivalent circuit of FETs. Gaibandwidth product of FETs. General expression for frequency respor]
multistage amplifiers. Calculation of ovdnapper and lower cut off frequencies of multistage amplifiers. Ampl
rise time and sag time and their relation to cut off frequencies. Classification of amplifiers (Class A, B, AB
Efficiency of class A, RC coupled and transforroeupled poweamplifiers. Class B complementasymmetry,
pushpull power amplifiers. Calculation of power output, efficiency and power dissipation. Crossover distort
methods of eliminating it. Calculation of actual power handling capacity of transistors @ithithout heat sink
Heat sink design.

Unit 111 OSCILLATORS 9 0ol 0] 9

Feedback Amplifier: Block diagram Gain with feedback BarkhauserCriterion - Mechanism for start o
oscillation and stabilization of amplitudénalysis of Oscillator using Cascade connection of RC and LC filt
RC phase shift OscillatetWien bridge Oscillator and Twim Oscillators- Analysis of LC OscillatorsColpittsi
Hartleyi Clapp- Miller and Pierce oscillatorsFrequency range of RC OscillaterElectrical equivalent circui
of Crystal.

Unit IV TUNED AMPLIFIERS AND MULTIVIBRATORS 9 0ol 0] 9

Analysis of single tuned and synchronously tuned amplifi€€tass C tuned amplifiers and their applicatier|
Efficiency of Class C tuned AmplifieCollector coupled and Emitter coupled Astable Multi vibrétbtono stable
Multi vibratori Bistable Mult vibrator - Triggering methods Mono stable and Astable Blocking Oscillators us
Emitter and base timing.

Unit VvV OPERATIONAL AMPLIFIERS AND ITS APPLICATIONS 9 o 0| 9

Basic structure and principle of operatio@alculation of differential gain Common Mode gain, CMRR OP-
AMP design- DC and AC characteristics of @MP. Applications: Inverting and nemverting amplifiers-
Integrator and DifferentiaterSumming amplifier Precision rectifier Schmitt trigger and its applicationg\ctive
fil ters: Low pass, high pass, band pass and band stop-fiiers wave oscillators Comparatoi Multi vibrator.

Total (45 L) =45 Periods

Text Books:

1 B.Visvesvara Rao, K.Raja Rajeswari, P.Chalam Raju Pantulu, K.BhaBRkarma Mur t hy |
Circuits| | 0, Pearson Education, 2012

2 D. Roy Choudhry, Shail Jain, ALinear I ntegra

Reference Books:

GCE,
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1 Millman J. and Taub H., "Pulse Digital and Switching waveform", 3rd Edition, Mc&ifiivinternational
2 ’Szgldllera& Smith, AMicro Electronic Circuitso,
3 Mi chael Jacob, 6Awiptth cAnalomg lamtde Preasti g Ci r
4 K. R.Botkar, 6l ntegrated Circuitséo, 10t h edi
e-Reference:

1 | http://nptel.ac.in/courses/117105080/40

2 | http://nptel.ac.in/courses/117108038/1

3 https://freevideolectures.com/course/2915/lirieéegratedcircuits

Course Outcomes:
_ _ _ Bl oombés T
Upon completion of this course, the students will be able to: Mapped
CO1 | To analyze small signal amplifiers and Large signal Amplifiers. Applying
cO?2 Analyze the frequency response characteristics of amplifiers Applying
co3 Develop insight of on oscillator design. Applying
coa Construct and analysened amplifiers and multivibrators. Applying
CO5 Develop competence in linear and nonlinear Op amp circuit analysis. Applying

COURSE ARTICULATION MATRIX
COs/PO| PO| PO| PO|PO|PO|PO|PO|PO|PO| PO | PO|PO| PSO| PSO| PSO

S 1 2 3 4 5 6 7 8 9 10 11 | 12 1 2 3
Co1 2 2 1 2 - - - - - 1 2 1
CcOo2 3 2 1 2 - - - - - - - - 1 2 1
COo3 3 2 1 2 - - - - - - - - 1 2 1
Co4 3 2 1 2 - - - - - - - - 1 2 1
CO5 1 2 1 2 - - - - - - - - 1 2 1
Aig |24 2 2] 2] -1]-1-1-1- - - - 1 2 1

3/2/1- indicates strength of correlati¢®8-High,2- Medium,t Low)
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22ECMO04 SIGNAL PROCESSING
PREREQUISITES CATEGORY | OE Credit 3
L T P | TH
3 0 0 3

Hours/Week

Course Objectives:

1. | To understand and perform Fourier and Laplace analysis on signals and sgspsutvely.
2. | To analyse the Discrete Fourier Transform, Fast Fourier Transform algorithms.

3. | To design and realize lIR, FIR filters.

Unit! | INTRODUCTION TO SIGNALS AND SYSTEMS l990]009
Classification of Signals: Even and Odd Sign&nergy and power signalsContinuous time (CT) and Discre]
time (DT) signals Continuous and Discrete amplitude signabystem properties and representation: linear
Tme-invariancel Causalityi Stability - Realizability.- Linear Timelnvariant L TI) systems: Impulse response 4
step responsé Convolutioni Correlation- System representation through differential equations and diffe
equations.

Unitll | ANALYSIS OF SIGNAL AND SYSTEMS |90 [09
Introduction to Fourier Transform, Fourier Series, Relating the Laplace Transform to Fourier Transform, Fr
response of continuous time systems. Introduction Twansform.

Unit Il | DISCRETE FOURIER TRANSFORM 990009
Introduction to DFTI Properties of DFTF Circular convolution- FFT algorithmsi Radix2 FFT algorithmg
Decimation in Time and Decimation in Frequency algorithms.

Unit IV | INFINITE IMPULSE RESPONSE FILTER DESIGN |90 [09
Characteristics of Analog Butterworth filtelChebyshev filter Low pass filter, High pass filter, Band pass fil
and Band stop filter Transformation of analog filters in to equivalent digital filters using bilinear transform
method- Realizatio structure for IIR filtersDirect form- Cascade form Parallel form.

UnitV | FINITE IMPULSE RESPONSE FILTER DESIGN |90 [0d9
Linear phase response of FIR filteFIR design using window method: Rectangular, Hamming, Hanning
Blackmann Windows ParkMcClellan's method Realization structures for FIR filtersLinear phase structure
and Direct form structureComparison ofIR and IIR filters.

Total (45L)= 45 Periods

Text Books
1. A. Anand Kumar , ASignals and Systemso |, 3rd Ed
> JohnGProakiand Manol akis, ADigital Signal Processi

Pearson Education, 2009.

Reference Books:

1. Alan V Oppenheim, Alan S Wilskpend S Hami d Nawab, AiSignals an
Private Limited, New Delhi, 2010.

2. B.P. Lathi, "Principles of Signal Processing and Linear Systems", Oxford University Press, 2009.

3. Emmanuel C. | feacher, Barry W. Jervi s, ADi git g
Education, 2004.

4. S. K. Mitra, nDigital Signal Processi ngil2040.Com

E-References:

1. http://nptel.ac.in/courses/117104074/

2. https://www.coursera.org/learn/dsp

3. https://ocw.mit.edu/resources/f8€908 digital-signatprocessinespring2011/
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Course Outcomes: Bl 00 m(
Upon completion of this course, the students will be able to: Taxonomy
Mapped
CO1 | Analyseand understands different types of signals. Analysing
CO2 | Represent continuous signals and systems in time and frequency domain using differen{  Analysing
transforms.
CO3 | Analysethe need for Discrete Fourier Transform, Fast Fourier Transform algorithms in di  Analysing
signals & systems.
CO4 | Design and realize IIR filters. Applying
CO5 | Design and realize FIR filters. Applying
COURSE ARTICULATION MATRIX
COs/POs | PO| PO|PO|PO|PO|PO|PO|PO|PO| PO | PO |PO| PSO1| PSO2| PSO3
2 3 4 5 6 7 8 9 10 11 | 12
co1 3|2 3|33 |- |-|-|-|-|-1]-|272 2 2
CO2 3 2 2 3 3 2 - - - - - - 2 2 2
CO3 3 2 2 2 1 - 1 - - - - - 1 1 1
CcoO4 3 2 2 2 1 - 1 - - - - - 1 1 1
CO5 1 1 1 1 1 - - - - - - - 2 2 1
Avg 26|18 2 |22]|18] 2 1 1.6 1.6 1.4
3/2/1- indicates strength of correlation-k8gh,2- Medium,t Low)
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22ECMO05 FUNDAMENTALS OF MICROPROCESSORS AND MICROCONTROLLERS
PREREQUISITES CATEGORY OE | Credit 3

L T |P| TH
Hours/Week
3 O |0 3
Course Objectives:
1. To familiarise with 8086 and 8051 architectures.
2. To interface 8086 microprocessor and 8051 microcontrollers with peripherals by programming.
3. To gain basic knowledge of PIC microcontrollers.
Unit] | 8086 MICROPROCESSOR ARCHITECTURE | 9 o] 9

Overview of Microcomputer syster@)86 Architecture’ Pin Assignmentd Internal Architecture’ Addressing
modes Instruction FormatsDirectives and Operato#sssembly process.

Unitll | PROGRAMMING AND INTERFACING OF 8086 | 9 [o] 9
Fundamental I/O consideraticnBrogrammed I/© Interrupt I/G Basic 8086 ConfigurationsMinimum Mode-
Maximum ModeSystem Bus timingl/O InterfacesPeripheral Interfacing using 8255 PR8279 Keyboard/Display
controller- 8251 USART.

Unit Il [ 8051 ARCHITECTURE | 9 Jo][ 9

8051 architectureRegisters in 8051 Pin descriptiort 8051 parallel I/Qports- memory organizationInstruction set
& Addressing modes

Unit IV | PROGRAMMING AND INTERFACING OF 8051 | 9 Jo] 9

Assembly language programming.8051TimerSerial Port Programming Interrupts Programming LCD and
Keyboard Interfacing ADC, DAC and Sensor InterfacingViotor Control.

UnitV | PIC MICROCONTROLLERS | 9 [o] 9

Main characteristics of PIC microcontrolldr$?IC microcontroller familiedMemory-Program Memory RAM Data
Memory- Instruction set and timers in PIC

Total (L+T) = 45 periodg

Text Books:
1. |YuCheng Liu, Glenn A. Gibson, 6 Microcomputer By
5 Muhammad Al i Mazi di , Janice GillispieMazidi, Ro

Systems using Assembly and Co, 2e, 2022.
Reference Books:

Mohamed Al i Mazi di, Jani ce Gi |l | Nicoponteldaand Ehibeddedr o
Systems: Using Assembly and Co, 2nd Edition, |Pe

2. Martin Bates, ORAIC IMitcmr@mdcwanttiron |ted sMi croel ectrijon
3. |[Mat hur Suni | ,800Mi6¢C.r cAmrcohc etsescarur e, Programmi ng an
4 Sal vador Pinill osGi menez, O 8051 Mi crocontroll

Applications in Electronicso, Springer 20109.
E-References:

AshrafAl madhoun, 0A Detailed Look I nto PIC Microcjon
2. | https://nptel.ac.in/courses/108105102

3. | http://lwww.satishkashyap.com/2012/02/videotureson-microprocessorand.html

=

Course Outcomes: Bl oomés Taxo
Upon completion of this course, the students will be able to: Mapped

CO1 | Describe and analyse the architecture of 8086 microprocessor and 8051 Remembering

architectures.

CO2 | Develop assembly language programs lamerface peripherals with 8086. Applying

CO3 | Develop assembly language programs and Interface peripherals with 8051. Applying

CO4 | Determine application specific circuit for re@he applications. Understanding

CO5 | Associate appropriate Pi@icrocontroller for a given application. Understanding
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COURSE ARTICULATION MATRIX

COs/POs | PO| PO|PO[PO|PO|PO[PO|[PO|[PO[ PO | PO |[PO] PSO| PSO| PSO3
1|2 |3|4|5 678|910 |11 |12 1 2

co1 2 |2 | - [ - [ -1 -1-1-T1T-71=- 2 | - [ 1 - -
Co2 2 |2 22 - -1 -1-T1T-71T"+- - -1 2 2 -
CO3 2 |22 2 - |- -1-1T1-71"- - -1 2 2 -
CO4 2 222 - -1 -1-1-71- - -1 2 2 2
CO5 2 |2 | -2 - -1 -1-1T-71- - -1 2 2 -
Avg 2 |22 2 -1 -1 -1-1T+-71T+- 2 | - [ 18] 2 2
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22ECMO06 \ ANALOG AND DIGITAL COMMUNICATION \

PREREQUISITES CATEGORY OE Credit 3

T |P| TH
Hours/Week

0|0 3

Course Objectives:

1. Understand analog and digital communication techniques.

2. Learn data and pulse communication techniques.

3. Be familiarized with source and Error control coding.

Unit | | INFORMATION THEORY EIRERE

Uncertainty,information and entropy Source coding theoreimShannon Fano codirigHuffman coding Discrete
memoryless channeisMutual informationi Channel capacity Channel coding theorem.

Unit Il | ANALOG COMMUNICATION [9]da9
Noise: Source of NoiseExternal Noiselnternal Noise Noise Calculation. Introduction to Communication Syste
Modulationi Typesi Need for Modulation. Theory of Amplitude ModulatidrEvolution and Description of SS
Techniqued Theory of Frequency and Phase ModulatidBomparison of various Analog Communication Syst
(AM T FM1 PM).

Unit Il | DIGITAL COMMUNICATION [9]0d09
Amplitude Shift Keying (ASK) Frequency Shift Keying (FSK) Minimum Shift Keying (MSKPhase Shift Keying
(PSK)i1 BPSKi QPSKi 8 PSKi 16 PSKi Quadrature Amplitude Modulation (QAM) 8 QAM i 16 QAM i
Bandwidth Efficiency Comparison of various Digital Communication System (ASKSKi PSKi QAM).

Unit IV | PULSE COMMUNICATION AND MULTIPLE ACCESS TECHNIQUES 9]0 09

PulseCommunication: Pulse Amplitude Modulation (PAMPulse Time Modulation (PTM)Pulse code Modulatio
(PCM) 1 Comparison of various Pulse Communication System (RARM i PCM). Multiple access technique
FDMA, CDMA, TDMA, SDMA.

UnitV. | ERROR CONTROL CODING (9]0 09

Linear block codes Cyclic codes- Convolution code$ Maximum likelihood decoding of convolutional codieg
Sequential decoding of convolutional cod€brellis coded Applications.

Total (45L)= 45 Periods

Text Books:

1. Si mon Haykin, ACommunicati on Systemso, 4t h Ed
2. J. G. Proaki s, M. Sal ehi , "Fundamentals of Commu
Reference Books:

1. B.P.Lathi, "Modern DigitSgktamd 6Andlthg EG0 mimwmi,
2. D. Roody, J. Cool en, "El ectronic Communications
3. B. Skl ar, "Digital Communications Fundamental s

4. H P Hsu, Schaur@utline Series' Anal og and Digital "@dtiom2006i cat i
E-References:

1. |https://onlinecourses.nptel.ac.in/noc21 ee74/preview

2. https://nptel.ac.in/courses/117101051

3. |https://www.digimat.in/nptel/courses/video/117105143/L51.html
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Course Outcomes: N

Upon completion of this course, the students will be able to: Bl oombs Ta
Mapped

CO | : | Apply the concepts of Random Process to the design of Communicatiol Applying

CO | : | Apply analog and digital communication techniques. Applying

CO | : | Understand the use of data and pulse communication techniques. Understanding

CO | : | Analyze Source and Error control coding. Analysing

CO | : | Design AM communication systems and Angiedulated communication Applying

COURSE ARTICULATION MATRIX

COs PO | PO | POl |PSO|PSO|PSO

IPOs PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 10 11 5 1 5 3

COl| 2 3 2 1 1 - - - - - - - 3 - -

COo2| 3 2 2 1 1 - - - - - - - 3 2 1

CO3| 2 2 2 3 1 - - - - - - - 3 2 -

CO4 | 1 1 2 1 2 - - - - - - - 2 3 -

CO5| 1 1 2 2 2 - - - - - - - 2 3 1

Avg | 1.8 | 1.8 2 16 | 14 - - - - - - - 26 | 25 1

3/2/1- indicates strength of correlation-F8gh,2- Medium,t Low)
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22ECMO7 COMMUNICATION NETWORKS

PREREQUISITES CATEGORY OE | Credit 3
; . T |P| TH

H Wi
ours/vwee 0 0 3

Course Objectives:

1. | Understand the division of network functionalities into layers.

2. | Be familiar with the components required to build different types of networks

3. | Beexposed to the required functionality at each layer

4. | Learn the flow control and congestion control algorithms

Unit!] | FUNDAMENTALS & LINK LAYER loo/0 9
Overview of Data Communicationdletworksi Building Network and its typé&sOverview of Internet- Protocol
Layering- OSI Modei Physical Layei Overview of Data and Signalsntroduction to Data Link LayerLink layer
Addressing Error Detection and Correction

Unitll | MEDIA ACCESS & INTERNETWORKING ERRILE
Overview of Data link Control and Media access contiethernet (802.3) Wireless LANsI Available Protocol$
Bluetoothi Bluetooth Low Energy WiFi i 6LowPANi Zigbee- Network layer services Packet Switching 1PV4
Addressi Network layer protocol§ IP, ICMP, Maobile IP)

Unitlll | ROUTING loo/0 9
Routing- Unicast Routing Algorithmsi Protocols Multicast Routing and its basi¢sOverview of Intradomain an
interdomain protocols Overview of IPv6 Addressing Transition from IPv4 to IPv6

Unit IV | TRANSPORT LAYER |9 [0]09
Introduction to Transport lay&Protocols User Datagram Protocols (UDP) and Transmiision Control Protocols (
i Serviced Feature$ TCP Connectioiii State Transition DiagrainFlow, Error and Congestion ContrdCongestion
avoidance (DEChit, RED) QoSi Application requirements

UnitV | APPLICATION LAYER |9 [0]09
Application Layer Paradigmis Client Server Programming World Wide Web and HTTP DNS- Electronic Malil
(SMTP, POP3, IMAP, MIME) Introduction to Peer to Peer Netwoikbleed forCryptography and Network Secur
i Firewalls.

Total (45L)= 45Periods

Text Books:

1. Behrouz A Forouzan, Data Communications and Networkifgdition, 2020

5 James F. Kurose, Keith W. Ross, Computer Networkidg Top-Down Approach Featuring the Intern
' Seventh Edition, Pears&ducation, 2016.

Reference Books:

1. Nader. F. Mir,iA Computer and Communication Ne

2. Alberto LeonGarcia, IndraWidjajaCommunicatidwetworks 2nd Edition McGrasill Education, 2003

3. Ying-Dar Lin, ReAHung Hwang, Fred Baker, AComputer Ne
Hill Publisher, 2011.

4. Larry L. Peterson, Bruce S. Davi e, AComput er

Kaufmann Publishers, 2011.

E-References:

1. https://onlinecourses.nptel.ac.in/noc22_ee61/preview

2. https://www.ee.iitb.ac.in/~sarva/courses/EE706/2012/EE706LecNotes.pdf
3. http://www.cs.kent.edu/~farrell/net01/lectures/
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Course Outcomes:
Upon completion of this course, the students will be able to:

Bl o0 mi
Taxonomy
Mapped

CO1 | Explain the basic concept in modern data communication and different level of layer§ Understanding
protocol

CO2 | Analyse the functions and services of data link layer

Analysing

CO3 | Categorize the functions and services of network layer

Understanding

C0O4 | Examine the basic functions of transport layer and congestion in networks

Understanding

CO5 | Analyse the concepts of various network applications and data security Analysing
COURSE ARTICULATION MATRIX
COs/POs| PO | PO | PO| PO |PO5| PO|PO|PO|PO| PO | PO |PO| PSO1| PSO2| PSO3
1 2 3 4 6 7 | 8 9 10 11 | 12
Cco1 2 1 1 - 1 - - - - - - - 2 - 1
CO2 2 1 2 - 1 - - - - - - - 2 1 1
COo3 2 1 1 - - - - - - - - - 3 1 2
CO4 3 2 1 - 2 - - - - - - - 2 - 2
CO5 2 1 1 - 1 - - - - - - - 1 1 1
Avg 2211212 - |125] - - - - - - - 2 1 1.4
3/2/1- indicates strength of correlation-kgh,2- Medium,t Low)

GCE, SALEM (AUTONOMOUS) R -2022 SYLLABUS

372



22ECMO08 FUNDAMENTALS OF IOT
PREREQUISITES CATEGORY | OE Credit 3
L T P| TH
Hours/Week
3 0 0 3

Course Objectives

1 | To understand Sma@bjects and lIoT Architectures

To learn about various IOnelated protocols

To build simple 10T Systems using Arduino and Raspberry Pi

To understand data analytics and cloud in the context of 10T

gl | WO DN

To develop 0T infrastructure for populapplications
Unit | FUNDAMENTALS OF IOT 9 olo |9

Evolution of Internet of Things Enabling Technologie$ 10T Architectures: oneM2M, loT World Forum
(IocTWF) and Alternative loT modelsSimplified loT Architecture and Core loT Functional Staickog, Edge
and Cloud in loTi Functional blocks of an 10T ecosystén$ensors, Actuators, Smart Objects and Connecting
Smart Objects
Unit 1l loT PROTOCOLS 9 0|0 |9
IoT Access Technologies: Physical and MAC layers, topology and Security of 88ER5.4, 802.15.44,
802.15.4e, 1901.2a, 802.11ah and LoRaWANetwork Layer: IP versions, Constrained Nodes and Constrained
Networksi Optimizing IP for loT: From 6LoOWPAN to 6Lo, Routing over Low Power and Lossy Netwiorks
Application Transport MethodSupervisory Control and Data Acquisitibipplication Layer Protocols: CoAP
and MQTT
Unit 1l DESIGN AND DEVELOPMENT 9 0| 0| 9
Design Methodology Embedded computing logicMicrocontroller, System on ChipsloT system building
blocks- Arduino - Board details, IDE programmingRaspberry Pi Interfaces and Raspberry Pi with Python
Programming.

Unit IV | DATA ANALYTICS AND SUPPORTING SERVICES | 9 [ o] o] 9
Structured Vs Unstructured Data and Data in Motion Vs Data iniRRste of Machine Learningg No SQL
Database$ Hadoop Ecosysterin Apache Kafka, Apache Spaik Edge Streaming Analytics and Netwark
Analytics 1 Xively Cloud for 10T, Python Web ApplicatioRrameworki Djangoi AWS for l1oT i System
Management with NETCONFANG

Unit V CASE STUDIES/INDUSTRIAL APPLICATIONS 9 0] 0] 9

Cisco IoT system IBM Watson loT platforni Manufacturing- Converged Plantwide Ethernet Model (CPwE)
T Power Utility Industryi Grid Blocks Reference ModelSmart and Connected Cities: Layered architecture,
Smart Lighting, Smart Parking Architecture and Smart Traffic Control

Total (45 L) =45 Period

12}

Text Books:
David Hanes, Gonzalo Salgueiro, Patri¢kr o s set et e, Rob Barton an
1 | Fundamentals: Networking Technologies, Protocols and Use Cases for Internet of Things, Cis¢o Pres
2017

2| ArshdeepBahga, Vijay MaAhasdsotnt ia,p p'rlonatcehron e 20164 fv eT

Reference Books:

Ol'ivier Hersent, David Boswarthi dKeyaflioaions dad | o |
Protocols, Wiley, 2012 (for Unit 2).
Jan Ho" ller, VlasiosTsiatsisgCatherine Mulligan, Stamatis , Karnouskos, Stefan Avesand. David Boyle,
2 | "From Machineto-Machine to the Internet of Thingsintroduction to a New Age of Intelligence”

Elsevier, 2014.

1
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3 Dieter Uckelmann, Mark Harrison, Michahelles, Florfare d s ) , "Architectin
Springer, 2011.

4 Michael Margolis, Arduino Cookbook, Recipes to Begin, Expand, and Enhance Your Projec
Edition, O'Reilly Media, 2011.

E-References:

1 https://online.stanford.edu/courses/xeeli@oductiorinternetthings

2 https://www.udemy.com/topic/internef-things/

3 https://www.netacad.com/courses/iot

Course Outcomes: Bl oombés T
. . . _ Mapped

Upon completion of this course, the students will be able to:

CO1 Explain the concept of I0T. Understanding

CO2 Analyze various protocols for IoT. Applying

CO3 Design a PoC of an loT system using Rasperry Pi/Arduino Applying

CoO4 Apply data analytics and use cloud offerings relatddTo Applying

CO5 Analyze applications of 10T in real time scenario Analysing

COURSE ARTICULATION MATRIX

COs/PO| PO| PO| PO| PO|PO|PO|PO|PO|PO| PO | PO |PO| PSO| PSO| PSO

S 1 2 3 4 5 6 7 8 9 10 11 | 12 1 2 3
COo1 2 1 2 1 1 - - - - - 1 - 2 2 2
COo2 2 1 2 1 1 - - - - - 1 - 2 2 2
CO3 2 2 3 2 1 - - - - - 2 - 2 2 2
CO4 2 2 2 1 1 - - - - - 1 - 2 2 2
CO5 2 2 3 2 1 - - - - - 2 - 2 2 2
Avg 2 116124114 1 - - - - - 14 | - 2 2 2

3/2/1- indicates strength of correlation-k8gh,2- Medium,X Low)
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22ECM09 | WIRELESS SENSORS AND NETWORKING

PREREQUISITE: CATEGORY OE Credit | 3

L T |P|TH
Hours/Week

3 00| 3

Course Obijectives:

1. Learn fundamental of Ad hoc network and architecture

2. Understand the MAC and routing protocaols.

3. Have an indepthknowledge on QoS, security and sensor network platforms

Unit | | ROUTING PROTOCOLS |9 ]0]0] 9

Elements of Ad hoc Wireless Networks, Issues in Ad hoc wireless networks, Example commercial applications (¢
networking, Ad hoc wireless Internelssues in Designing a Routing Protocol for Ad Hoc Wireless Netw
Classifications of Routing Protocols, Table Driven Routing Protdcblestination Sequenced Distance Vector (DSD
Oni Demand Routing protocolsAd hoc On Demand Distance Vector RoutifggODV).

Unit Il | ARCHITECTURES OF WSN |9 ]o0/0] 9
WSN application examples, Types of applications, Challenges for Wireless Sensor Networks, Enabling Techng
Wireless Sensor Networks, Singimde Architecture: Hardware Components, Energy Consumption of Sensor
Operating systems and executienvironments

Network Architecture: Sensor Network Scenarios, Optimization goals and figures of merit, Design principles ¢
Service interfaces of WSNs, gateway concepts.

Unit Il | MAC PROTOCOLS AND ROUTING PROTOCOLS |9 ][o]o] 9
Imagecompression: Predictive techniqiieRCMi DPCM- DM - Transform coding Introduction to JPEGJPEG2000
- JBIG standards Study of EZW. Video compression: Video signal representatifiiJ-T Recommendation H.2611
Model based coding The MPEG1 Video Standard The MPEG2 Video Standard: H.262ITU-T Recommendatiol
H.263.

Unit IV | QUALITY OF SERVICE AND ADVANCED APPLICATION SUPPORT |9 ]0/0] 9
Quality of Service: Coverage and deployment, Reliable data transport, Single packet delivergieBleck, Congestior
control and rate control Advanced application support: Advancednigtwork processing, Security and Applicatic
specific support.

Unit V | SENSOR NETWORK PLATFORMS AND TOOLS |9 ]0/0] 9
Sensor Node Hardwaiie Berkeley Motes, Programming Challenges, Ntmel software platform$ TinyOS, nesC
CONTIKIOS, Nodelevel Simulatorsi NS2 and its extension to sensor networks, COOJA, TOSSIM, Progran|
beyond individual nodeks State centric prgramming.

Total (45L) = 45 Period

Text Books:

1. C. Siva Ram Murthy, and B. S. Manoj, "AdHoc Wireless networks ", Pearson Eduicaio8

5 Holger Karl and Andreas Willig, "Protocols And Architectures for Wireless Sensor Networks", John Wiley|
) 2007.

Reference Books:

Feng Zhao and LeonidesGuibas, "Wireless sensor networks ", Elsevier publ&iizh

Charles E. Per ki ns, "Ad Hoc Networkingé¢, Addis

William Stallings, "Wireless Communications and Networks ", Pearson Edutazioo4

| . F. Akyil di z, W. Su, Sankarasubr amani am, E. C
Networks, Elsevier, 2002, 39422.

E-References:

1. https://nptel.ac.in/courses/106105183

2. https://nptel.ac.in/courses/106105183

3. https://archive.nptel.ac.in/courses/106/105/106105160/

Bl@iNdE
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Course Outcomes

Bl oomo

Upon completion of this course, teudents will be able to T&);c:)npc‘)argy
CO1 | Know the basics of Ad hoc networks and Wireless Sensor Networks Understanding
CO2 | Have a knowledge on architecture of Wireless Sensor Networks Applying
CO3 | Apply the knowledge to identify MAC and routing protocols Applying

CO4 | Understand the transport layer and security issues possible in Ad hoc and sensor 1

Understanding

CO5 | Be familiar with the OS used in Wireless Sensor Networks and build basic moduls

Remembering

COURSE ARTICULATION MATRIX

COs/POs Plo PZO P30 P4O P5O P6O P7O PSO PgO I;’-OO I;’-(]? i(z) f PSO2 PSO3
Co1 3 3 1 (3] 3] 3] 2 - - - 3 3 3 - 2
CO2 3 31 2|3 | 3| 3|2 - - - 3 3 3 - 2
COo3 3 3|1 3|3 | 3| 3|2 - - - 3 3 3 - 2
CoO4 3 31 2|3 | 3| 3|2 - - - 2 3 3 - 2
CO5 3 31 2|3 | 3| 3|2 - - - 3 3 3 - 2
Avg 3 31 2|3 | 3| 3|2 - - - 28| 3 3 - 2

3/2/1- indicates strength of correlation-f8gh,2- Medium,: Low)
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22ECM10 FUNDAMENTALS OF EMBEDDED SYSTEMS

PREREQUISITES CATEGORY OE Credit 3

Microprocessors and Mmicrocontrollers Hours/Week

Course Obijectives

1 | To impart knowledge on embedded system architecture and emlzbsldddpment Strategies

2 | To understand the bus Communication in processors and peripheral interfacing

3 | To understand basics of Real Time Operating System

UNIT | BASICS OF EMBEDDED SYSTEMS 9 0(0] 9

Introduction- Fundamental Components Bmbedded SystemsChallenges for Embedded SystemExamples-
Programming LanguagesRecent Trends in Embedded Systenfrchitecture of Embedded System&mbedded
Design Life Cycle Selection ProcessHardware Software Partitioningddevelopment Envonment.

UNIT 11 MEMORY MANAGEMENT AND INTERRUPTS 9 00| 9

Memory Access Procedurdypes of Memory Memory Management Method®MA T Memory Interfacing Polling
Vs Interrupts- Types of Interrupts Interrupt Latency- Interrupt PriorityT Programmable Interrupt Controllefs
Interrupt Service Routines

UNIT Il | COMMUNICATION INTERFACES 9 00| 9

Interfacing Buses Serial Interfaces RS232/UART- RS422/RS485 12C Interface- SPI Interface USB1 CAN -
IRDA - Ethernet IEEE 802.111 Bluetooth

UNIT IV | REAL TIME OPERATING SYSTEMS | 9 oo o9

RealTime Concepts Task ManagementTask Scheduling Classification of Scheduling AlgorithmsClock Driven
Scheduling- Event Driven SchedulingResource SharingPriority Inheritance Protocol Priority Ceiling Protocot
Inter Task CommunicationMutex - SemaphoresMessage QueuesTimers- Commercial RTOS.

UNITV | VALIDATION AND DEBUGGING 9 00| 9

Host and Target Machined/alidation Types and MethoddHost Testing HostBased Testing Setuplarget Testing
- Remote Debuggers and Debug KerndROM Emulator- Logical Analyzeri Background Debug ModelnCircuit
Emulator CASE STUDY: RFID System$GPS Navigation SysteinDevelopment of Protocol Converter.

Total (45 L) =45 Period

1°2)

Text Books:

1 Sriram V |Ilyer and PankameGSybsaemsSERD®OGddldilhmRe gl,
Publishing Company Limited, New Delhi, 2006.

5 Arnold S Berger, " E mAndndretdection t8 Precesseas §oo0lB &nd Teghniques,
Elsevier, New Delhi, 2011.

Reference Books:

1 Prasad K V K K,-TimeBysterasdCbecdptsDesigh and Programiinifige Ultimate
Reference, Himal Impressions, New Delhi, 2003

2 |[Heath, AEmMbedded Systems Design&d, Newnes an m

3 Tammy Noergaard, fAEmbedded Systems Architecture
Massachusetts, 2006.

4 |RajKamal , OEmbeAddceéd t Rycdtuem, Programming, Designé

E-References:

1 | https://lecturenotes.in/subject/225/embeddgstemes

2 | https://nptel.ac.in/courses/108102045/19

3 | https://www.coursera.org/learn/introductiembeddeeystems.
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Course Outcomes: Bl oombés T
Upon completion of this course, the students will be able to Mapped
CO1 | Outline the concepts of embedded systems Understanding
CO2 | Understand theoncept of memory management system and interrupts. Understanding
CO3 | Know the importance of interfaces. Understanding
CO4 | Understand real time operating system concepts. Understanding
CO5 | To realize the applications of validation asfebugging. Applying
COURSE ARTICULATION MATRIX
PO | PO PO|PO|PO|PO|PO|PO|PO| PO| PO | PO
COs/POs 1 > 3 4 5 6 7 8 9 10 | 11 | 12 PSO 1| PSO2| PSO3
Co1 3 3 1 3 - - - - - - 3 3 3 - 2
CO2 3 3 2 3 - - - - - - 3 3 3 - 2
CO3 3 3 3 3 - - - - - - 3 3 3 - 2
CO4 3 3 2 3 - - - - - - 2 3 3 - 2
CO5 3 3 2 3 - - - - - - 3 3 3 - 2
Avg 3 3 2 3 - - - - - - 28 | 3 3 - 2
3/2/1- indicates strength of correlation-k8gh,2- Medium,t Low)
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22EEMO01 ‘ LINEAR AND DIGITAL ELECTRONICS CIRCUITS SEMESTER
PREREQUISITES CATEGORY PE Credit 3
L T P | TH
3 0 0 3

Electron Devices and Circuits Hours/Week

Course Obijectives:

1. | To impart knowledge othecharacteristics& applications of Operation Amplifiemctional diagranandapplications
of linear ICs

2. | To simplify the switching functions

3. | To design the combinational logic circuits and sequential logic circuits

Unitl | OPERATIONAL AMPLIFIERS | 9 JoJo]o
Operational amplifiersEquivalent circuit, voltage transfer curv®pen loop Opamp configurationgVoltage series, Voltag
shunt feedback amplifiers configurations, closed loop differential amplifiers for singltifferéntial outputs.

Output offset voltage, minimizing output offset voltage due to input bias current and input offset current, factors affe
set parameters, CMRROpen loop and closed loop frequency response -@mops, circuit stability, slew rate and its effe
in applications.

Unit [l APPLICATION OF OPERATIONAL AMPLIFIER AND LINEAR ICS | 9 ‘ 0 ‘ 0 | 9
DC & AC amplifiers Summing, Scaling and Averaging amplifigrstrumentation amplifierVoltage to Current converte
for floating and grounded load€urrent to voltage converteintegrator, Differentiator. Voltage comparateiero Crossing
Detector- Schmitt trigger with voltage limiterPrecision Rectifier Circuitfeak DetecteBSample and Hold circuit, Activg
Filters- Frequency response characteristics of major active filters, first and higher order low pass and high pass filter
filters.

Functional block diagram and Applications of Linear ICs: 1C 555 Thi@666 Voltage controlled oscillatolC 565 Phase
locked loops IC LM317 voltage regulators.

Unit Il | COMBINATIONAL LOGIC CIRCUITS 9 Jo Jo |9
Representation of logic functions: SOP and POS forn&mplification of switching functions: ¥naps method an
QuineMcCluskey (Tabulation) method.

Design:AddersSubtractors 2 bit Magnitude Comparataviultiplexer- Demultiplexer Encoder Priority Encoder Decoder
i Code Converters. Implementation of combinational logic circuits using multiplexers and Decoder

Unit IV | SYNCHRONOUS SEQUENTIAL LOGIC CIRCUITS | 9 JoJo]o
Flip-flops: SR, D, JK and-TConversion of flipflops; Classification o$equential circuits: Moore and Mealy modeisalysis
and design of synchronous sequential circuidesign of synchronous countetsniversal shift register.

UnitV | ASYNCHRONOUS SEQUENTIAL LOGIC CIRCUITS | 9 o]0 o9
Fundamental mode and pulse madteuits , Analysis procedure of asynchronous circuits with /without using of SR lat
primitive state / flow tablé Reduction of state and flow tablstate assignmeiiDesign Procedure of asynchronous circy
with /without using of SR latcheBrobkems in asynchronous sequential circuits: cydReced Hazards.

Total (45L+0T) = 45 Periods

Text Books:

1. |Ramakant A GaAymgpkswaarndd, LiiGpear | ntegrated Circuitso
5 Donald.E.Neamafi El ectroni ¢ Circuit, Analysis and Designd
" | Edition, 2002.

3 DRoyChowdhury and Shail B. Jai n, ALinear I ntegr af
" | Publishers, 2014.

4 M. Morris Mano, ADigital Designo , Third Editio
" | Education (Singapore) Pvt. Ltd., New Delhi, 2010 .

5 S. Salivahanan and S. Arivazhagan, ADi gital Circ
" | New Delhi, 201
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Reference Books:

1 Jacob Mill man, Chr i sHedrsnic€EAmMal &« aandiDngiegalat eidr c
" | 2003.

5 R. P.Jain, AModern Digital E | @HilltPubtishingccempany limited, New DElt
" | 2011.

3. |Thomas L. Floyd, ADi gital Fundament al so, Pearson

4 Donald P.Leach and Al bert Paul Malvino, ADigital
" | Publishing Company Limited, New Delhi, 2012.

Course Outcomes: Bl oombs T

Upon completlon of this course, the students will be able to: Mapped

Cco1 Understand the Opmp characteristics L2: Understanding

CO2 Understand the applications of @mp and other linear ICs. L2: Understanding

COo3 Apply K-map andTadulation methods to simplify the switching functions L3: Applying

CO4 Design and implement of combinational logic circuits L6: Creating

CO5 Analyseand design of synchronous & asynchronous sequential logic circuits | L4: Analyzing

COURSE ARTICULATION MATRIX

Co/ PO | PO | PO | PSO | PSO | PSO

POs PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 10 11 12 1 5 3

co1 2 1 2

CcOo2 3 2 1 1 3

COos3 3 2 2 2 3 3

CO4 3 2 3 1 2 2 3 3 1

CO5 3 2 3 1 2 2 3 3 1

Avg. | 28 | 1.8 | 23 | 1.25| 2 - - - - - - 2 2.8 3 1

3/2/1-indicates strength of correlation-igh, 22Medium, X Low)
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22EEMO02 ‘ MICROPROCESSOR AND MICROCONTROLLER SEMESTER

PREREQUISTIES CATEGORY PE Credit 3

C Programming L T P | TH
H Week

ours/Wee 3 0 0 3

Course Objectives:
1. |To study the arandeiC e80tsulr e of €eP8085
2. | To study the Interrupt structure of 8085d 8051.
3. | To do simple applications development with programming &&8B051.

UNITI | 8085 8 BIT MICROPROCESSOR |9 Jo Jo |9
Fundamentals of microprocessorérchitecture of 8085 Groups of Instructions Addressing modek Basic timing diagram
T Organization and addressing of Memory and I/O sysfidmterrupt structuré Stack and suiboutines- Simple 8085 base
system design and programming.

UNIT II | 8051 8 BIT MICROCONTROLLER 9 |o |o |9
Fundamentals of microcontrolleisArchitecture of 80515 Groups of Instructions Addressing mode$ Organization of
Memory system$ 1/O Portsi Timers/Counters Serial Port- Interrupt structuré Simple programming concepts usi
Assemblers and Compliers.

UNIT Il | INTERFACING WITH 8051 MICROCONTROLLER |9 o Jo o
Need and requirements of interfacininterfacingi LED, 7 segment and LCD DisplaysTactile switches, Matrix keyboaiid
Parallel ADCi DAC i Interfacing of Current, Voltage, RTD and Hall Sensors.

UNIT IV | EXTERNAL COMMUNICATION INTERFACE |9 o Jo o
Synchronous and Asynchronous Communication. RS232, RS 485, SPI, 12C. Introduction and interfacing to protocols
tooth and Zigbee.

UNITV | APPLICATIONS OF MICROCONTROLLERS 9 Jo |o |9
Simpleprogramming exercisegey board and display interfac€ontrol of servo motor stepperotor control Application to
automation systems.

Total (45L+0T)= 45 Periods

Text Books:

1 R.S. Gaonkar, O6Micropr oc e shpoprl iAcracti@08s Wwiey Eantest Lite.rNevg r
' Delhi, 2013.

2. K. J. Ayala, n8051 Microco,204 0!l | er 6, Del mar Ceng
3 Muhammad Al i Mazi di & Janice Gilli Mahadi Eimb eRl.d2.dK
' Pearson Education, 5th Indian reprint, 2003.

Reference Books:

1. R. Kamal, fAEmbedded Systemo, McGraw Hil/l Educati
2. D. V. Hall, fAMicroprocessors & Interfacingo, Mc G

E-References;

1. www.onlinecourses.nptel.ac.in/nocl8 ee4l
2. www.classcentral.com
3. www.moocglist.com
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Course Outcomes: Bl oomés T
Upon completion of this course, the students will be able to: Mapped
Cco1 Understandasics ofmicroprocessor and microcontroller L2: Understanding
CO2 Understand the architecture of Microprocessor and Microcontroller L1: Remembering
CO3 Apply the digital concepts to measure and control simple electrical system{ L3: Applying
CO4 Design and interface communications between digital systems L2: Understanding
CO5 Design a microcontroller based electrical control system. L5: Evaluating
COURSE ARTICULATION MATRIX
COs/| PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO| PS| PS PS
POs 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | O1 | 02 | O3
co1 2 1 1 1 1 1 1
co2 2 1 1 1 1 1 1
Cos3 2 3 2 3 2 1 1 1 2
CO4 2 3 3 3 2 2 2 2 2
CO5 2 3 3 3 2 2 2 2 2
Avg. 2 2.2 2 2.2 2 - - - - - - 14 | 14 | 14 2
3/2/1%-indicates strength of correlation-(@igh, 2Medium, * Low)
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22EEMO3 | CONTROL SYSTEMS SEMESTER
PREREQUISTIES CATEGORY | PE | Credit 3
L T P | TH
1 1 0 3

ElectricalMachines and Electric circuit analysis Hours/Week

Course Obijectives:

To understand the methods of representatigghgbicalsystems and getting their transfer function models.
To provide adequate knowledge in the time response of systems and steady state error analysis.

To give basic knowledge in obtaining the open loop and closed loop frequency response of systems.
To understand the concept of stability of control system and methods of stability analysis.

To study he desigmg compensators forfaedbackcontrol system.

SH IR N

UNIT | MODELLING OF LINEAR TIME INVARIANT SYSTEMS |6 [9 [0 |9
Basic elements in control systein®pen and closed loop systemBeedback control system characteristikkathematical
model and Electrical analogy of mechanical systénisansfer function Representatio®ynchroi AC and DC servo
motorsi Block diagram reduction techniquessignal flow graphs.

UNITIl | TIME RESPONSE ANALYSIS 16 [3 |0 |9
Standard test signaisTime response of first order and second order syst¢ime domain specificationsSteadystate
errors and error constaritsType and orderof control system$ Effect of adding poles and zerosttansfer functions
Response with P, PI, PD and PID controllers.

UNIT Il | FREQUENCY RESPONSE ANALYSIS 16 [3 |0 |9
Correlation between time and frequency response: Second order systezgsiency domain specification®olar plots
Bode plots’ Computation of Gain Margin and Phase MargiiiConstant M and Mirclesi Nichols chart.

UNITIV | STABILITY OF CONTROL SYSTEM |6 [3 [0 |9
BIBO stabilityT Necessary conditions for stabilityRouthrHurwitz stability criteriori Root locus concepisRules for the
construction of Root lodi Nyquist stability criteriori Assessment of relative stability using Nyquist criterion.

UNITV | COMPENSATOR AND CONTROLLER DESIGN 16 [3 |0 |9
Need for compensatioh Types of compensatoiis Electric network realization and frequency characteristics of
compensators: Lag, lead anddagd compensatoisDesign of compensators using root locus and Bode plot techni
PID controller: Design using reaction curve and Ziegi@tichols technique

Total (30L+15T) =45 Periods

Text Books:

1. | A. Anand Kumar , iCont r oLtd, NevwsDelbin®éElition,PAMAT. Lear ni ng
5 I.J. Nagrath andM. Gopal, AiControl Systems Engi neer iMEditbn,
"1 2021.

Reference Books:

1. | K. Ogat a,
2.|M. Gopal,

Modern Contr ol E rDglhi, B"eEdition, 20g10 Pear son
Control Systems: Pr i Hditon,201&s and Desig

ot

E-Reference
1. | https://nptel.ac.in/courses/107106081
2 | https://nptel.ac.in/courses/108106098
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Course Outcomes: Bl oomds T
Upon completion of this course, the students will be able to: Mapped
col Develop the transfer function models of any electrical and eleetichanical| L2: Understanding
systems.
CO2 : | Obtain the time responses of the systems and construct root locus plot. L3: Applying
COo3 . | Analyze the frequency response of the system L3: Applying
CO4 . | Analyze the absolute / relative stability of a control system. L4: Analyzing
CO5 . | Design the compensators and PID controller of a feedback control system| L3: Applying
COURSE ARTICULATION MATRIX
COs/| POl PO | PO|PO|PO|PO|PO|PO|PO|PO|PO|PO| PS|PS|PS
POs 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | O1 | 02 | O3
Co1 3 3 2 2 2 1 3 2 1
CO2 3 3 3 2 2 1 3 2 1
Cos3 3 3 3 2 2 1 3 2 1
CO4 3 3 3 2 2 1 3 2 1
CO5 3 3 2 2 1 3 2 1
Avg 3 3 2.8 2 2 - - - - - - 1 3 2 1
3/2/1-indicates strength of correlation-(Bigh, 22Medium,  Low)
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22EEM04 ‘ MEASUREMENTS AND INSTRUMENTATION SEMESTER
PREREQUISTIES CATEGORY PE Credit 3
L T P | TH
3 0 0 3

Electric Circuit Analysis Hours/Week

Course Objectives:

1. To educate the fundamental concepts and characteristics of measurement System

2. To introduce the fundamentals of electrical and electronic instruments for measurement of Electrical-aledthNoal
guantities

3. To familiarize Oscilloscope and the bridge circuits for electrical parameters measurement

UNITI | INTRODUCTION |9 o Jo |o

Elements of a generalized measurement syst8tatic and dynamic characteristicErrors in measurement. Measuremen
voltage and currentpermanent magnet moving coil and moving iron type meters

UNITII | MEASUREMENT OF POWER , ENERGY AND FREQUENCY |9 |0 [0 |9
Measurement of power single and three phaselectrodynamometer type watt metér&onstruction, operatioh torque
equation for deflectioin errors. Measurement of ener§ingle phase induction type enemgters, Instrument transformérs
Current and Potential transformers, Power factor meSangle phase electrodynamometer type power factor meter, freq
meterElectrical resonance type frequency meter

UNIT Il | DC AND AC BRIDGES |9 o Jo o
Balance equationsWheatstone bridgé Kelvin double BridgggMa x we |l | 6 s i nduct aiibdey &@aph
Ander s oniéSsc hberriidngge bri dge and De Sautybs bridge

POTENTIOMETERS, OSCILLOSCOPES AND DIGITAL
UNIT IV INSTRUMENTS 9 0 0 9
DC PotentiometerCr ompt on6és Pot ent i d Drgsdaerpolar poEentipmeteGalhTinsleycmerdinate type
potentiometer, Cathode Ray Oscilloscope and Digital storage OscilleSmysruction, operation and Applications, Digi

multi-meters, Digital voltmeters.

UNITV | MEASUREMENT OF NON-ELECTRICAL QUANTITIES (9 Jo [o |9
Classification of transduceid?osition transducers, Pieetectric transducers and Hall effect transducers. Measureme
pressure, temperature and displaceinémttoduction to Smart Sensors

Total (45L+0T)= 45 Periods

Text Books:

1. |A. K. Sawhney, O6A Course in Electrical & Electron

2. E. O. Doebelin, oMepsluircarteinamrs &Sryds tRessi gnd, Tata M

Reference Books:

1. DVSMoorthy, &é6Transducers and I nstrumentationd, P
2. H. S. Kal si , 6El ectronic I nstrumentationo, Tata M
3. Martin Reissland, 6 Electrical Measur ementso, N e

E-Reference
1 |https://archive.nptel.ac.in/courses/108/105/108105153/
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Course Outcomes: Bl oombs
Upon completlon of this course, the students will be able to: Mapped
Co1 : | Recall the fundamentals of measurement system in eleatrigideering. L1: Remembering
CO2 . | Describe the working principle of different measuring instruments L2: Understanding
COo3 . | Choose appropriate instrument for measuring the electrical parameters L3: Applying
CoO4 : | Employ the digital instruments in real time measurements. L3: Applying
CO5 . | Select an appropriate transducer for measurement eéleatricalquantities L4: Analysing
COURSE ARTICULATION MATRIX
COs/| PO |PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PS|PS|PS
POs 1 2 3 4 5 6 7 8 9 10 11 12 | O1 | 02 | O3
Co1 2 2 2 3 2 2 2 1 1
CO2 1 3 3 2 1 2 1
COo3 1 1 2 1 1 2 1 1 2 1
CO4 1 1 1 1 2 2 1 2 2 1 3 1
CO5 2 2 3 1 2 2 1 1 3 1 2
Avg 14 18 | 25 | 1.75|175| 15| 1.67| 15 1 167| 25 | 167| 14 | 1.8 1

3/2/1%-indicates strength of correlation-(@igh, 2Medium, * Low)
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22EEMO05 ‘ ELECTRICAL MACHINES SEMESTER

PREREQUISTIES CATEGORY PE Credit 3
L T P | TH
3 0 0 3

Hours/Week

Course Objectives:

1. | Toimpart knowledge onanstruction workingand performance dC generatorand motors

2. | To deliberate theonstructionworking and performancef single phasand three phase transformers

3. | To impart knowledge onomstruction workingand performance afynchronous generatoesid motors

4. | Toimpart knowledge onamstruction, principle of operation and performancsingle and thre@haseénduction notors.
UNITI | DC GENERATORS (9 Jo Jo |9

Principle of operation, constructional detatigges- EMF equation, armature reaction, demagnetizing and cross magng
Ampere turns, compensating winding, commutation, methods of improving commutation, intergaasci@uitand load
characteristics of different types of DC Generators. Parallel operation of DC Generators, applications of DC Generat

UNITIl | DC MOTORS 9 Jo Jo |9
Principle of operation, significance of back emf, torque equatiopandr developed by armature, load charactedsif shunt,
series and compound typeotors, starting methodspeed controinethods- losses and efficiencgalculation condition for
maxi mum efficiency. Testing of DC Machines: Brake t
core losses applications of DC motors

UNIT Il | TRANSFORMER 9 Jo |o |9
Single phase transformer:Construction and principle of operatiowprking of practical transformer equivalent circuit,
voltage regulation, losses and efficiendgsting: polarity test, open circuit and short circuit tests, bckack test all day
efficiency, parallel operation, applications

Autotransformer: Constructiorandworking, savingof copper- applications,;Three phase transformer construction, typeg
of connections and their comparative features.

UNIT IV | SYNCHRONOUS GENERATOR AND MOTOR 9 Jo |o |9
Synchronous Generator Constructionabnd workingdetailsi Types of rotor§ EMF equationi Phasor diagrams of nei
salient pole synchronowenerator connected to infinite buSynchronizing and parallel operatiorSynchronizing torque
Voltage regulation EMF, MMF andZPF method steady state power angle characteristigsvo reaction theory slip test.

Synchronous Motor: Principle of operatiofi Torque equatiofi Operation on infinite bus barsv and Inverted V curves
Power input and power developed equatiofsgarting methods Current loci for constant power input, constant excitation
constant power DevelopeHunting’ natural frequency of oscillatiorisdamper windingssynchronous condenser.

UNITV | THREE PHASE AND SINGLE PHASE INDUCTION MOTOR 9 Jo |o |9
Three phase induction motor Constructional details Types of rotors - Principle of operatioii Equivalent circuii Torque
Slip characteristicsCondition for maximum torqué Losses and efficiendyload test No load and blocked rotor test€ircle
diagrami Separation of lossds Starters DOL, Autotransformer and Star delstartersi Speed controinethods:Voltage
control, Frequency control and pole changding/f controli Slip power recovery Scheme

Single phase induction motor:Constructional details Double field revolving theory and operatibrEquivalent circuif No
load and blocked rotor testPerformance analysisStarting methods afinglephase induction motoissplit phaseCapacitor
start capacitor start and capacitor run Induction motor.

Total (45L+0T)= 45 Periods

Text Books:

1. ‘I.J.Nagrath and D. P. Kothari, fAElectric Machinesbo
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2. P. S. Bi mbhra, fAEl ectric Machineryo, Khanna Publ
3 B.L.Therajaand A.K.Theragjad0 A t ext book ofVolmel dtor,i cSalChTaenadh n&o |
) Delhi, 239 Edition, 2009.
Reference Books:
1. B. R. Gupta, ©6Fundament al of EI ect r i"tEdtim,Reprint 20850 N ¢
2. Murugesh Kumar, OEl ectric Machines9,20l/i kas Publ i
3 A.E. Fitzgerald, Charles Kingsl ey, SilmplishemghComdany Lt
) 6th Education 2017,
Stephen J. Chapman, 6El ectric Machinery Fundame
4. 2017

Course Outcomes:
Upon completion of this course, the students will be able to:

Bl oomés
Mapped

T

Explain the construction and working principle of DC machjreexl Interpret

and single phasaductionmotor.

col various characteristics of DC machines L2: Understanding

co2 Compute various performance parameters of the machine, by conducting L5: Evaluating
tests.
Describe the working principle of transformer, auto transformer, three .

CO3 . ) " . L3: Applyin
transformer connection, and determine the efficiency and regulation. PRYINg

Co4 Understand the construction and working principle of Synchronous Machin L3: Applying

co5 Understand the construction and working pringigleeed contradf threephase L5: Evaluating

COURSE ARTICULATION MATRIX

COs/ |PO| PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO| PS|PS |PS
POs 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | O1 |02 | O3
Cco1 3 3 1 1 1 1 1 3 2 1
CcO2 3 3 1 1 1 1 1 3 2 1
COo3 3 3 1 1 1 1 1 3 2 1
Cco4 3 3 1 1 1 1 1 3 2 1
CO5 3 3 1 1 1 1 1 3 2 1
Avg. 3 3 1 1 1 - - 1 - - - 1 3 2 1
3/2/1%-indicates strength of correlation-(@igh, 2Medium, * Low)
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22EEMO06 ‘ ELECTRICAL DRIVES AND CONTROL SEMESTER

PREREQUISTIES CATEGORY PE Credit 3

DC Machines and Transformers, Synchronousladdction Machines, an L T P | TH
. Hours/Week

Power Electronics 3 0 0 3

Course Objectives:

1. | To know abouthe operationanalyseof chopper fedC drive, both qualitatively and quantitatively.
2. | To understand theperation and performance of A@otor drives.

UNITI | DC MOTOR CHARACTERISTICS & CHOPPERFEDDCDRIVES |9 [0 [0 |9
Review of torquespeed characteristics of separately excited dc motor, change in-spreg curve with armature voltag
example load torquepeedcharacteristics, operating point, armature voltage control for varying motor speed. Reviey
chopper and duty ratio control, chopper fed dc motor for speed control, steady state operation of a chopper fed drig€
current waveform and ripple, Icalation of losses in dc motor and chopper.

UNIT Il [ MULTI -QUADRANT & CLOSED -LOOP CONTROLOFDCDRIVE |9 [0 [0 |9
Review of Four quadrant operation of dc machine; siqgkedrant, twequadrant and fouquadrant choppers; Control structu
of DCdrive, inner current loop and outer speed loop, dynamic model of dc indyoramic equations and transfer functio
modeling of chopper as gain with switching delay, plant transfer function, current controller specification and desig
controller gecification and design.

UNIT Il [ INDUCTION MOTOR CHARACTERISTICS (9 Jo [o |9

Review of induction motor equivalent circuit and toregeeed characteristic, variation of toreggeed curve with (i) applie
voltage, (ii) applied frequency and (idpplied voltage and frequency. Review of thpbase voltage source inverter, generaf
of threephase PWM signals, constant V/f control of induction motor

UNIT IV | CONTROL OF SLIP RING INDUCTION MOTOR 9 Jo |o |9
Impact of rotor resistance of tireduction motor torquepeed curve, operation of skijmg induction motor with external rotc
resistance, starting torque, power electronic based rotor side control of slip ring motor, slip power recovery. .

UNITV | CONTROL OF SRM AND BLDC MOTOR DRIVES. 9 Jo |o |9

SRM construction Principle of operationSRM drive design factorSorque controlled SRMBlock diagram of Instantaneou
Torque control using current controllers and flux controllers. Construction and Principle of operation of BLDC Ma
Sensing andogic switching schemeSinusoidal and trapezoidal type of Brushless dc mdtoBdock diagram of current
controlledd Brushless dc motor drive

Total (45L+0T)= 45 Periods

Text Books:
1. G. K. Dubey, fnPower Se miPeotoedHallcit98r Contr ol |l ed Dr i

2. R. Krishnan, AEl ectric Motor Dri ves: Model i ng, A
3. Bose B K, "Modern Power Electronics and AC Drives", Pearson Education New Delhi, 2010.

Reference Books:

1. G.K.DubeyiFundament als of Electrical Driveso, CRC P
2. W. Leonhard, fAControl of Electric Driveso, Sprin

E-Reference

1 https://www.iith.ac.in/~ketan/drives.htmL
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Course Outcomes: Bl oombs
Upon completlon of this course, the students will be able to: Mapped
Cco1 Understand the characteristics of dc motors and induction motors. L2: Understanding
CO2 Summarize the operation of chopper fed DC drives. L4: Analyzing
COos3 Understand the principles of speeahtrol of dc motors and induction motors) L2: Understanding
co4 Identify suitable power electronic converters used for dc motor and indy L3: Applying
motor speed control.
CO5 Analyze the SRM and BLDC motor drive control L4: Analyzing
COURSE ARTICULATION MATRIX
COs/| PO| PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PS|PS |PS
POs 1 2 3 4 5 6 7 8 9 10 11 12 | O1 |02 | O3
co1 3 1 3 1 1 1 3 2
CcO2 3 3 1 3 1 1 1 3 2
COo3 3 3 3 3 1 1 1 1 3 2
CO4 1 3 3 2 1 1 1 1 3 2
CO5 3 3 3 3 1 1 1 1 3 2
Avg. | 26 | 26 | 26 | 2.75| 1 1 1 - - - - 1 3 2 -

3/2/1-indicates strength of correlation-(Bigh, 22Medium,  Low)
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22EEMO7 ‘ ELECTRIC VEHICLES AND CONTROL SEMESTER
PREREQUISTIES CATEGORY PE | Credit 3
L T|P| TH
Electrical dri d trol
ectrical drives and contro Hours/Week 3 00 3

Course Objectives:

1. To provide knowledge on electric vehicle architecture and its configurations
2. To impart knowledge on vehicle control, use of energy storage systems and energy management in Electric V¢

UNIT | ELECTRIC VEHICLES 19 [0 |o |9
Configurations of Electric Vehicles (EV), Performance of Electric Vehicles, Tractive Effort in Normal Driving and EH
Consumption, Hybrid Electric Vehicles (HEV): Classification, Series Hybrid Electric Drive Trains, Parallel Hybrid E
Drive Trains

PLUG-IN HYBRID ELECTRICVEHICLES (PHEV) AND FUEL CELL
ELECTRIC VEHICLES

Functions and Benefits of PHEV, Components of PHEVs, Operating Principles efftiytprid Vehicle, Control Strategy ¢
PHEV, Fuel Cell: Operation ariypes, Fuel Cell Electric Vehicle: Configuration and Control Strategy

UNIT Il 9 |0 |0 |9

UNIT Il | ELECTRIC PROPULSION SYSTEMS |9 [0 |o |9
Typical electric propulsion system, Classification of electric motor drives for EV and HEV, Multiquadrant Control of CH
Fed DC Motor Drives, Vector Control of Induction Motor drives, Permanent Magnetic-BaesshDC Motor Drives, Switche
Reluctance Mtor Drives for Electric Vehicles

UNIT IV | ENERGY STORAGE SYSTEM |9 o Jo |9

Status of Battery Systems for Automotive Applications, Battery Technologies: Nidktdl Hydride (Ni MH) Battery,
Lithiumi Polymer (Li P) Battery, Lithiumlon (Li-lon) Battery, Ultracapacitors: Features, operation and performg
Ultrahigh-Speed Flywheels, Hybridization of Energy Storages

UNITV | ENERGY MANAGEMENT SYSTEM |9 o |o |9
Energy Management System(EMS) in Electric Vehicle, Rualsed control strategjpeterministic rulebased control, Fuzz
logic-based control, and Neural netwdsksed control. Optimization based control strategy: Dynamic Program
Metaheuristic optimization methods and Model predictive control, Sethie type Hybrid Energy Stora§ystembased EMS
Fully-active type Hybrid Energy Storage Systeased EMS

Total (45L+0T)= 45 Periods

Text Books:

1 Igbal Hussainfi EI ect ri ¢ and Hybrid VeQdRC Press,slaylorRdagmncig Group,Secd
' Edition ,2011.

5 Mehr dad Ehsani, Yimin Gao, Sebastien E. Gay, Al il

CRC Press, 2016
Reference Books:
Ali Emadi, Mehrdad Ehsani, John M.Milleri Ve hi cul ar El ectric Power Sys
M.Miller, Special Indian Edition, Marcel dekker, Inc 2010
E-Reference
1 |https://archive.nptel.ac.in/courses/108/106/108106170/

1.
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Course Outcomes: Bl oombs
Upon completlon of thisourse, the students will be able to: Mapped
CO1 | : | Recall the fundamentals of electric vehicle and its mechanics L1: Remembering
CO2 | : | Explain the architecture of different forms of hybrid electric vehicles. L2: Understanding
CO3 | : | lllustrate the fowguadrant operation of DC drive, induction motor drive and S ) .
. . . L4: Analyzing
drive for Electric Vehicles.
CO4 | : | Select an appropriate energy storage system for Electric vehicle L4: Analyzing
CO5 | : | Use thesuitable energy management control strategy for hybrid electric vehic| L3: Applying

COURSE ARTICULATION MATRIX

COs/| PO | PO | PO |PO|PO|PO|PO|PO|PO|PO|PO|PO|PS|PS
POs 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | O1 | O2
co1 1 1 3 1 1 1 1 2
Cco2 1 2 3 1 2 2 1 2
COo3 1 1 2 3 1 1
CoO4 3 1 2 1 2 1 2 1 2
COs5 1 2 1 2 1 1 1 2

Avg 1.4 15| 175] 1.75| 15 - 175 - - - - 15 1 1.8

3/2/1-indicates strength of correlation-Bigh, 2Medium, : Low)
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22EEMO08 ‘ ELECTRICAL ENERGY CONSERVATION AND AUDITING SEMESTER
PREREQUISITES CATEGORY PE Credit 3
L T P | TH
3 0 0 3

Power Generation, Transmission dpigtribution System Hours/Week

Course Objectives:

1. To get knowledge about basics of energy and energy scenario of India.
2. To familiarise the energy conservation methods.
3. To acquire knowledge on energy auditing, enaxfiigiency and modern energy efficient devices.

UNIT | ENERGY SCENARIO 9 Jo]o]o
Commercial and nerommercial energy-Primary energy resources Commercial energy production Final energy
consumption Energy needs of growing economy.ong termenergy scenarie Energy pricing- Energy sector reforms
Energy and environmenEnergy security Energy conservation and its importané®structuring of the energy supply sec
- Energy strategy for the future, air pollution, climate change. En@aggervation Ac2001 and its features.

UNITII | BASICS OF ENERGY 9 Jo]o]09
Electricity tariff - Load management and maximum demand conffblermal Basicguels- Thermal energy contents of fue
temperature and pressure, heat capaségsible and latent heat, evaporation, condensation, steam, moist air and hun
heat transfer, units and conversion.

UNIT Il | ENERGY MANAGEMENT AND AUDIT 9 [o]o]o
Definition - Energy audii Need and types of energy audit. Enenggnagement (audit) approach understanding energy
- Bench marking Energy performanceMatching energy use to requirememlaximizing system efficienciesOptimizing
the input energy requirements, fuel and energy substitutiarergy audit instnnents. Material and energy balance: Faci
as an energy systenMethods for preparing process flow, material and energy balance diagrams.

UNITIV | ENERGY EFFICIENCY 9 Jo]o]o
Electrical system: Electricity billing Electrical load management antximum demand contrelPower factor improvemer
and its benefit Selection and location of capaciterBerformance assessment of PF capacitors, distribution and trans
losses. Electric motors: TypesLosses in induction motors Motor efficiency - Factors affecting motor performanee
Rewinding and motor replacement issu&nergy saving opportunities with energy efficient motors.

UNITV | ENERGY EFFICIENT TECHNOLOGIES 9 |o]o]o
Maximum demand controllersAutomatic power factocontrollers- Energy efficient motorg Soft starters with energy sav
- Variable speed drivesEnergy efficient transformersElectronic ballast Occupancy sensorsEnergy efficient lighting
controls- Energy saving potential of each technology.

Total (45 L+ 0 T) = 45 Periods

Text Books:

1. Sonal Desai |, AfHandbook of Energy Audito, Mc G
2, |Tripathy, S. C, AUtilization of Electrical =
3. |Hossam A Gabbar, AEnér gyt €an s ar-leEEPies tiNevwnkréey, 204

Reference Books:

1. | General Aspects of Energy Management and Energy Audit, Bureau of Energy Efficiency, New Delh
2, | Energy Efficiency in Electrical Utilities, Bureau of Enerfgificiency, New Delhi, 2015.
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Course Outcomes: Bl oomés Taxol
Upon completion of this course, the students will be able to: Mapped

co1 Identify the present energy scenario and future energy strategy. L1: Understanding

CO2 Recognize the variodsrms of energy. L1: Understanding

COo3 Interpret energy management methods and energy auditing. L3: Applying

CoO4 Familiar in energy efficiency of electrical systems. L4: Analysing

CO5 Familiar with the advanced energy effici¢athnologies. L4: Analysing

COURSE ARTICULATION MATRIX

COs/| PO| PO | PO|PO|PO|PO|PO|PO|PO|PO|PO|PO| PS |PS|PS
POs 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | O1 | 02 | O3
Cco1 1 2 3 2 2 3 1 2 2 1
CO2 1 2 2 2 2 3 1 2 2 1
Co3 2 2 2 3 2 3 1 1 3 1
CO4 2 3 2 2 3 3 1 3 3 1
CO5 2 2 3 1 2 3 1 3 2 1
Avg | 16 | 22 | 24 2 22 - 3 - - - - 1 22 124 1

3/2/1-indicates strength of correlation-(digh, 2Medium, 1 Low)
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22EEMO09 ‘ SMPS AND UPS SEMESTER
PREREQUISITES CATEGORY PE Credit 3
L T P | TH
3 0 0 3

Power Electronics Hours/Week

Course Objectives:

1. | To impart knowledge about modern power electronic converters and their applications in power utility.
2. | To impart knowledge about Resonant converters and UPS.

UNIT | DC-DC CONVERTERS | 9 Jo[o] 9
Introduction to SMPS Nonisolated DGDC converters: Cuk, SEPIC topologies;s@urce convertef Zeta converter
Analysis and state space modelingConcept of voksecond and charge balaricéligh gain inputparallel outputseries DE
DC converter.

UNITII | SWITCHED MODE POWER CONVERTERS | 9 [o]Jo] 9

Isolated DGDC converters: Analysis and state space modelling of fly back, Forward, Push pull, Luo, Half bridge and fu
converterscontrol circuits and PWM techniquésBidirectional DGDC converters.

UNIT Il | RESONANT CONVERTERS | 9 oo 9
Introduction classification basic conceptsResonant switchLoad Resonant converterdVS , Clamped voltage topologie
DC link inverters with Zero Voltage Switchin@eries and parall&@esonant inverterd/oltage control.

UNIT IV | DC-AC CONVERTERS 9 Jo |o |9
Introductioni Multilevel concept’ Types of multilevel inverters Diode-clamped MLIT Flying capacitors MLl Cascaded
MLI i Cascaded MLI Applicationsi Switching device currenfis DC link capacitor voltage balancifigFeatures of MLIi
Comparisons oMLI.

UNITV | POWER CONDITIONERS, UPS, AND FILTERS 9 o Jo |9
Introduction Power line disturbance®ower conditioner$ UPS: offline UPS, Online UPS, ApplicatioiisFilters: Voltage
filters, Seriegparallel resonant filters, filter without serieapacitors, filter for PWM VSI, current filter, DC filtersDesign of
inductor and transformer for power electronic applicatioSglection of capacitors.

Total (45L+0T)= 45 Periods

Text Books:

1. Simon Ang, AlPayweaSwd rtoc hOlnigv aCoonverterso, Third Edit
2. M.H. Rashidi Power Electronics handbook, Elsevier Publication, 2001.

Reference Books:

Ned Mohan, Tore. M. Undel and, Wi | | i amApPpIRodatiinosn s i
Edition, John Wiley and Sons, 2006.
2. |M. H. Rashid, APower EI ect r on iYEditorg PHI, tlewiDellsi, 2000l e vi c e

1.

E-References:

1. NPTEL Course: Power Electronics, {B.
2. www.cdeep.iitb.ac.in. (Electrical Engineering)
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Course Outcomes:

Bl oomo6s

Upon completlon of this course, the students will be able to: Mapped
Cco1 : | Analyze the state space model for DOC converters. L4: Analyzing
CO2 : | Acquireknowledge on switched mode power converters. L2: Understanding
COos3 : | Outline the PWM techniques for BEC converters. L1: Remembering

co4 electric power utility.

Discuss about modern power electronic converters and its applications in

L2: Understanding

CO5 . | Identify the filters and UPS.

L2: Understanding

COURSE ARTICULATION MATRIX

COs/| PO| PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PS|PS|PS
POs | 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | O1 | O2 | O3
Co1 2 1 2 2 1 2 2 2 1
Cco2 1 1 3 2 1 2 3 3 2
CO3 2 2 2 3 1 1 2 2 1
CO4 2 1 1 2 1 2 2 3 2
CO5 1 1 2 1 1 1 2 2 1

Avg. 16 | 1.2 2 2 - - 1 - - - - 16 | 22 | 24 | 14

3/2/1%-indicates strength of correlation-(8igh, 2Medium, * Low)

GCE, SALEM (AUTONOMOUS) R -2022 SYLLABUS 396




22EEM10 ‘ UTILIZATION OF ELECTRICAL ENERGY SEMESTER
PREREQUISITES CATEGORY PE Credit 3
L T P | TH
3 0 0 3

Electrical Machines, Power System, and Power Electronics Hours/Week

Course Objectives:

To understand theconomics of powegenerationtariff andenergy conservation methods.

To impart knowledge on principle and designllofmination systems.

To analyze the performance and different methods of electric heating and electric welding.

To impart knowledge on electric traction systems and their performance.

.| To understanelectric drives for varioumdustrial applications.

UNITI | INTRODUCTION 9 |o |o |9
Economics of generationdefinitionsi load duration curvé number and size of generator unit€ost of electrical energy
tariff 117 availability based Tariff (ABT) T Battery Energy storage system (BESB)equency based energy measureme
need for electrical energy conservatiomethods. Introduction to energy audit

SHERC N N

UNITII [ ILLUMINATION 9 Jo |o |9
Introductionnature of radiatiori definitioni laws of illuminationi luminous efficacyphotometryi lighting calculations
design of illumination systems for residential, commercial, street lighting and sports igtyped of lampg incandescen
lamp- mercury vapour fluorescent lamgenergy efficiency lamps types of lighting schemdsrequirements of good lighting

UNIT Il | HEATING AND WELDING (9 Jo [o |9
Introduction classification of methods of heatifigrequirements of a good heatingateriali design of heating elemeit
temperature control of resistance furndcelectric arc furnacé&induction heating dielectric heating electric weldingi
resistance welding electric arc weldingelectrical properties of arapplications of elecic arc welding.

UNIT IV | ELECTRIC TRACTION |9 o Jo o

Introductioni requirements of an ideal traction systersupply system$ train movementmechanism of train movemeit
traction motors and contrdkpeed control of three phase inductimotor multiple unit controli brakingi recent trends i
electric traction.

UNITV | DRIVES AND THEIR INDUSTRIAL APPLICATIONS 9 Jo |o |9

Electric drivei advantages of electric drivadividual drive and group drivéfactors affecting selection ahotori types of
loadsi steady statétransient characteristiésize of motor load equalizationi industrial application$ modern methods g
speed control of D.C drivedynamic braking using thyristoregenerative braking using thyristors.

Total (45L+0T)= 45 Periods

Text Books:

1. C.L. Wadhwa, AGeneration, Distribution and Util:
2. Eric Openshaw Taylor AUt i | i sati on of Electric Energybo, Eng
3. J.B. Gupta, AUtilization of Electric Power and E

Reference Books:
1. G.C. Garg, S.K.Gridhar &S. M. Dhir, AA Course in Uti
2. H. Partab, ifiArt and Science of Utilization of El
E-References:
1. www.onlinecourses.nptel.ac.in
2. | www.classcentral.com
3. | www.mooclist.com
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Course Outcomes: Bl oomos

Upon completion of this course, the students will be able to: Mapped

col Understand theconomics of powegenerationtariff andenergy conservation L2: Understanding
methods.

cO2 Interpret the concgpt beh|.nd |.IIum|nat|on and design a suitable illumination L3: Applying
system for a specific application.

co3 eggn and choose an approprlat'e heating method for specific application L4: Analyzing
gain knowledge abowlectric welding system.

CO4 . | Explain the concepts and recent trends of traction system. L4: Analyzing

CO5 . | Discuss the concepts of electric drives and their characteristics. L2: Understanding

COURSE ARTICULATION MATRIX

COs/| PO| PO | PO |PO|PO|PO|PO|PO|PO|PO|PO|PO| PS|PS
POs 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | O1 | O2

Cco1 3 1 1 1 1 2 1 2 2 1 1 1 2 2

CcOo2 2 3 2 3 1 1 2 1 1 1 3 3
CO3 3 3 1 3 1 1 2 1 2 2
CoO4 1 2 2 3 3 1 2 1 2 3
CO5 3 1 1 2 1 1 2 1 1 1 2 2
CO6 1 3 3 3 3 1 2 2 1 3 3

Avg 217 217|167 | 25 | 167 | 1.17| 1.83| 1.33| 15 1 1 1 233 25

3/2/1%-indicates strength of correlation-(@igh, 2Medium, * Low)
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29MEMOL ENGINEERING THERMODYNAMICS
(Use of standard thermodynamic tables, Mollier diagram are permitted
PRE-REQUISITE: CATEGORY | PE | Credit 3
T|P|TH
Hours/Week
0|0 3

Course Obijectives:

1. To impart the knowledge on concepts of zeroth and first law of thermodynamics.

To make the learners to understand the third law of thermodynamics and analyzaridhe work and heg

2. interactions in closed and open systems.

3. To teach properties of pure substance.

4. To impart knowledge on the concepts of steam power cycle.

5. To derive thermodynamic relations for ideal and real gases.
UNIT | BASIC CONCEPT AND FIRST LAW 91009

Role of Thermodynamics in Engineering and Scienégplications of Thermodynamics. Basic conceptoncept of
continuum, macroscopic approach, thermodynamic systems, Property, state, path and ppeesiststic process
Thermodynamic equilibrium, Displacement workyVRliagram. Zeroth law of thermodynamicsconcept of temperatur,
and heat. First law of thermodynamicspplication to closed and open systems, steady flow processes with referg
various thermal equipment.

UNIT II SECOND LAW AND ENTROPY 910(0|9

Heat enginé Refrigeratoi Heat Pump, Second law of thermodynaniidéée | vi nds and CEquivakence
of these statements their corollaries. Reversibility aneversibility. Carnot cycle, reversed Carnot cycle. Clau
inequality, Concept of entropy, principle of increase of entropy diagram, Tds equations, Entropy.

UNIT I PROPERTIES OF PURE SUBSTANCES 910|109

Steam- formation and itshermodynamic propertiesp-v, p-T, T-v, T-s, hs diagrams. PVT surface. Determination
dryness fraction. Calculation of work done and heat transfer ifflaarand flow processes using Steam Table and Mo
Chart.

UNIT IV STEAM POWER CYCLE 910|109

Basic Rankine cycle, -§ & h-s diagrams- Performance Improvement Reheat cycle, regenerative cycle and tk
combination cycles.

UNIT V IDEAL AND REAL GASES AND THERMO DYNAMIC RELATIONS 91009

Properties of ideal and real gases, equation of st
states, Principle of corresponding states, reduced properties and compressibility chart. Exact differentials, Maxwel|l
Specifc heat equations, Tds, relations, Clausius Clapeyron equations and Joule Thomson Coefficient.

Total (45L)= 45 Periods

Text Books:
1. Nag. P. K, AEngi neer i ng THileNembDahy 2087mi cs o0, Tata M

2. Sonntag, R.E., Borgnakke, C., avidn Wylen, G.J., Fundamentals of Thermodynamics, 6th ed., John Wiley,
3. Arora C. P, AThermodynamicso, Tata McGraw Hill,
4. Venwyl en and Sontag, fAClassical Ther modynamics

Reference Books:

1. Cengeli Ther modAnamBngsneering Approacho, 3rd Editi

Mer al a C, Pother, Craig W and Somerton, ATher

2. | McGrawHill, New Delhi, 2004.
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COURSE OUTCOMES: Bloom
Uponcompletion of this course, the students will be able to: Taxonomy
Mapped
CO1 | Understand the concepts of zeroth, first and second law of thermodynamics. Remember
CO2 | Analyze the various work and heat interactions for different typgsafesses for close Evaluate
and open systems

CO3 | Evaluate the different properties of pure substances using steam tables and Mollii Evaluate

CO4 | Analyze the performance of steam power cycle. Analyze

COS5 | Derive thermodynamic relations fateal and real gases. Analyze

COURSE ARTICULATION MATRIX

COs/POs|PO1|PO2/PO3|PO4|PO5|PO6|PO7| PO8 |PO9 PO10| PO11|PO12| PSO1 | PSO2 | PSO3
Cco1 3|1 3| 2] 2 1 1 3 1 1
CO2 3|1 3| 2] 2 1 1 3 1 1
COos3 3 3 3 2 1 1 1 3 1 1
CoO4 2 3 2 2 1 1 1 3 1 1
CO5 3 3 2 2 1 1 3 1 1
Avg 28| 3 | 22| 2 1|1 1 3 1 1

3/2/17 indicates strength of correlation (3i High, 2- Medium, 1- Low)
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22MEMO02 FLUID MECHANICS AND MACHINERY

PRE-REQUISITE: CATEGORY PE | Credit 3
1.Engineering Physics L |T|P| TH
2.Engineering Chemistry Hours/Week 3 1o0lo 3
3.Engineering Mathematics

Course Obijectives:

1. To understand the basic concepts and properties of fluids.

2. To analyze the kinematic and dynamic concepts of floid.

3. To understand the various incompressible fluid flow through pipes and between parallel plates.

4, To apply the principles of fluid mechanics to design and operation of hydraulic turbines.

5. To apply the principles of fluid mechanics to design and operation of hydraulic pumps.

UNIT | INTRODUCTION AND FLUID STATICS 9 10/0|9

Basic concepts and units of measurement of physical quantiassification of fluids- Properties of fluids density,
relative density, vapour pressure, surface tension, Capillarity and viscosity. Fluid biaticstatic pressure, buoyancy @
Archi medesd principle.

UNIT Il FLUID KINEMATICS AND DYNAMICS 9 10/0|9

Classification of fluid flow system and control volumé.agrangiarand Eulerian description for fluid flowflow patterns
streamline, pathline, streakline and timeline. Velocity potential function and Stream functiotinuity equation and it

applications. Fluid dynamicsBer noul | i 6 s e q u a 6. iDimensianal dnalysit Bu cakpipn g hcaam
dimensional homogeneity, similaritaws and models.
UNIT 1 FLOW THROUGH PIPES AND PLATES 9 101019

Incompressible fluid floaLaminar flow- HagenPoiseuille equation, shear stress, pressure graddationship- flow
through pipes and flow between parallel plates. Turbulentifliew through pipes, friction factors in turbulent flovotal
energy line, hydraulic gradient line, flow through pipes in series and pardllelo dy 6 s f r i crt Power
transmissiorBoundary layer flows Boundary layer thickness, momentum thickness, energy thickmesglary layet
separation.

UNIT IV HYDRAULIC TURBINES 9 10/0|9

Hydraulic turbines classificatieimpulse and reactioturbinesWorking Principle, work donefficiency and performanc
curves for Pelton, Francis and Kaplan turbines (Only descripti@mparison between impulse and reaction turb
specific speed degree of reactianaft tubes.

UNIT V HYDRAULIC PUMPS 9 [0/0]|9

Classification of hydraulic pumpsCentrifugal pumps- working principle, specific speed, performance curves
priming(Only descriptive} Reciprocating pumps classification, working principle, indicator diagram, air vessels
performance curves. Ciation in pumps (Only descriptive)Working principles of gear and vane pumps.

Total (45L)= 45 Periods

Text Books:

1. Bansal, R.K., AA Textbook of Fluid Mechanics an
2. Rajput, R.K., AA Textbook of Fluid Mechanics at
3. Subramanya. K., AFluid Mechanics and Hydraulic

Reference Books:

1. White, Méidh anidcs, 8 EdOo, Mc Gr aw Hi || I ndia, 2017
2. Munson, Young and Okiishi, AFundamentals of FI
3. Yunuscengel, John. M. cimbala, AFluid Mechanics
4 Som, S. K, Bi swas. G and SumanChakraborty, Al nt

McGraw Hill India, 2011.
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5.

Dr. P. N. Modi , Dr . S. M. Set h, AHydraulics and FIl ui

house, 2018.

E-References:

1.

NPTEL courses: http://nptel.iitm.ac.in/courses.phygeb and video sources on fluid mechanics.

COURSE OUTCOMES: Bl 00mg
Upon completion of the course, the students will be able to: T&);c;r;cgy
CO1 | Understand the basaoncepts and properties of fluids. Remember
CO2 | Analyze the kinematic and dynamic concepts of fluid flow. Analyze
CO3 | Understand the various incompressible fluid flow through pipes and between parallel pl§ Understand
CO4 | Apply theprinciples of fluid mechanics to design and operation of hydraulic turbines. Apply
CO5 | Apply the principles of fluid mechanics to design and operation of hydraulic pumps. Apply
COURSE ARTICULATION MATRIX
COs/POs|PO1|PO2|PO3[PO4|PO5|PO6|PO7| PO8 |PO9| PO10| PO11|PO12| PSO1 | PSO2 | PSO3
COo1 3 1 1 2 1 2 2 1
CO2 3 3 1 2 2 2 1
COo3 2 3 2 2 1 2 2 1
CO4 3 3 3 2 |1 2 1 2 2 1
CO5 3 3 3 2|1 2 1 2 2 1
Avg 28| 26| 2 2 |125 2 | 13 1 2 2 1

3/2/17 indicates strength ofcorrelation (31 High, 2- Medium, 1- Low)
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22MEMO03 MANUFACTURING PROCESSES
PRE-REQUISITE: CATEGORY | PE | Credit 3
1. Basic science, Engineering mathematics, Engineering Physics L Tl p| TH
2. Engineering Materials Hours/Week
3 0|0 3

Course Obijectives:

To make the students familiarize with various manufacturing processes and fabrication techniques of m

L design of casting.

To develop design concepts of various manufacturing processes.

Gain knowledge to select appropriate manufacturing processes for various parts.

2
3
4. | To develop an entrepreneur skill among the students.
5

To evaluate and select plastic deformation processes for various parts.

UNIT | CASTING 910|009

Concepts of Manufacturing ProceSand castingPatterng Design of Pattern, mould and corgating and risering desigi
solidification time calculation Moulding machines Core making. Special moulding proces$e€02 moulding; shel
moulding, invesnent moulding, pressure die casting, centrifugal casting, casting defects.

UNIT Il WELDING 9100 9

Classification of welding processes. Principles of @xgtylene gas welding. Metal arc welding, resistance welg
submerged arc welding, tungsten inert gas welding, metal inert gas welding, plasma arc welding, thermit welding
beam welding, laar beam welding, defects in welding, Soldering and Brazing, Adhesive Bonding.

UNIT 1 METAL FORMING 10| 0|0 10

Metallurgical aspects of metfrming, slip, twinning mechanics of plastic deformation, load estimation of bulk deform
processes, Hot working and cold working of metals, Forging procésgen, closed and impression die forginfiprging
operations. Rolling of metdlsTypes of Rlling mill i Flat strip rollingi shape rolling operatiorisDefects in rolled parts
Principle of rod and wire drawirig Tube drawing Principles of Extrusioii Types.

UNIT IV SHAPING OF PLASTICS 8/10|08

Types of plastics Characteristics of the forming and shaping proceissésulding of Thermoplastics Working principles
and typical applications oflnjection mouldingi Plunger and screw machine®8low mouldingi Rotational moulding
Film blowing T Extrusion - Typical industrial application§ Thermoformingi Processing of ThermoseisWorking
principles and typical applicationsCompression moulding Transfer moulding.

UNIT V SHEET METAL FORMING AND POWDER METALLURGY 910|009

Formability of Sheet Metal, load estimation of sheet metal procesdesaring, Deep drawing, Bending operatiagpes
of presses used, Super Plastic forming; Introduction to Powder Metalllrdggcipal steps involved sintering and
compacting technicgs, Advantages, limitations and applications of powder metallurgy.

Total (45L) = 45 Periods

Text Books:
1 HajraChoudhury, "Elements of Workshop Technology", Vol. | and I, Media Promoters and Publishers PV
' Mumbai, 2005.
5 NagendraParashar B.S. and Mittal R.K., "Elements of Manufacturing Processes”, FHalfitoelndia Private

Limited, 2007.

Reference Books:

Serope Kalpajian, Steven R.Schiiilanufacturing Processes for Engineering Materials", 4/e, Pearson Educ
Inc. 2007.

2. Jain. R.K., and S.C. Gupta, "Production Technology", 16th Edition, Khanna Publishers, 2001.
"H.M.T. "Production Technology Handbook", Tata McGraxill, 2000.

1.

4. Roy. A. Linberg, "Process and Materials of Manufacture”, PHI, 2000.
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5.

Mikell P. Groover, Fundamentals of Modern Manufacturing: Materials, Processes, and Systems.

E-References:

1.

https://fdocuments.in/document/productitathnology55844cac00bfc.html?page=40

COURSE OUTCOMES: Bl oomg
. . Taxonomy
Upon completion of the course, the students will be able to: Mapped
co1 Degcribe the opgrationgl features of various casting processes, design gate and riser anc Understand
various defects in casting.
CO2 | Explain various metal joining processes and compare them. Understand
coO3 Sum'ma_rize several types of metatming processes and select suitable method for diffg Analyze
applications.
CO4 | Analyze various manufacturing methods for plastics and their needs in industry. Analyze
COs Describe various sheet metal forming processes, load estintaticulation and principles o Understand
powder metallurgy
COURSE ARTICULATION MATRIX
COs/POs|PO1|PO2|PO3[PO4|PO5|PO6|PO7| PO8 |PO9| PO10| PO11|PO12| PSO1 | PSO2 | PSO3
Cco1 2 1 2 1 1 1 2 1
CO2 2 1 2 1 1 1 1 1 2 1
CO3 1 1 1 1 1 1 1 1
CO4 1 1 1 1 1 1 1 1
CO5 1 1 1 1 1
Avg 15 1 15| 1 1 1 1 1 1 15 1
3/2/17 indicates strength of correlation (3i High, 2- Medium, 1- Low)
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22MEMO04 MATERIALS ENGINEERING

PRE-REQUISITE: CATEGORY | PE | Credit 3
1. Engineering Physics L T P | TH
2.  Engineering Chemistry Hours/Week 3 o Lol 3

Course Obijectives:

To impart concept on reactions, treatment, microstructure and mechanical behavior of engineering materials g

1.
temperature.

2. To learn basic principles in metallurgy and materials engineering.

3. To identity and select suitable engineering materials based on their applications.
UNIT | PHASE DIAGRAMS 9 0 |0 |9

Crystal structures, Phases, solid solution types)pounds, HumeRot hery rul es; Gi bbés pha
systemsi Eutectic, Eutectoid, Peritectic systems. Lever rule, Equilibrium andegaitibrium cooling, FeC Equilibrium
diagram- effects of alloying elemenisFerrite and Austdte Stabilizers, TTT and CCT diagrams.

UNIT Il HEAT TREATMENT 9 0 0|9

Definition 7 Full annealing, stress relief, recrystallisation and spheroidizmgmalizing, hardening and Tempering of ste
Isothermal transformation diagrarhcooling curves superimposed on |.T. diagram GCGfRardenability, Jominy end queng
testi Austempering, martemperirigcase hardening, carburising, nitriding, cyaniding, carikding i Flame and Inductior
hardening. Heat treatment of néerrous alloys precipitation hardening. Heat treatment of HSS tools, gears, springs and ¢

UNIT I FERROUS AND NON FERROUS METALS 9 0 019

Plain carbon steelsTool steels maraging steels HSLA steels .Stainless steefsrritic and Austenitic, martensitic, duplex a
precipitation hardened stainless steels. Types of Cast I@yag cast iron, white cast iron, malleable cast iron, S06.I€opper|
alloysi Brass, Bronze and Cupronickel, Aluminium alloys, Bearing alloys.

UNIT IV MECHANICAL PROPERTIES AND TESTING 9 0 0|9

Mechanical properties of engineering materialechanisms of plastic deformation, slip and twinnin@reep,Fatigue and
Fracture- Types of fracturé Testing of materialstension, compression and shear loafdgigue and creep testdhardness an
its effects testing for hardness (Brinell, Vickers and Rockwelbnpact test Izod and Charpy.

UNIT V NON DESTRUCTIVE TESTING AND SURFACE ENGINEERING 9 0 0|9

Non Destructive Testing: Basic principlesTesting method- Radiographic testing, Ultrasonic testing, Magnetic Part
Inspection and Liquid Penetrant Inspections. Introduction to sueflagmeering Definition, diffusion techniques, depositiqg
methods, high and low energy beam methods, surface engineering charts, elastic contact mechanics.

Total (45L) = 45 Periods

Text Books:

1. Kennet h G. Budinski and Michael K. Buinski, #AERNZ(
2. Raghavan, V, fAMaterials Science and Engineering¢(
3. Aswani . K. G, AA Text Book of Material Scienceo,
4, Khanna O.P., AA Text Book of Materials Science 3§

Reference Books:

1. Wil liam. D. Call sber, fiMaterial Science and Engi

2. Sydney. H. Avner, dAlntroduction to Physical Met al |
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COURSE OUTCOMES:

Bl oom¢§g

Upon completion of the course, the students will be able to: T&);%r;cgy
CO1 | Understand the formation of materials and tletgssification based on atomic structure. Understand
CO2 | Understand the principles of various heat treatment processes in fabrication industry. Understand
cO3 Des_crib_e p_roperties, applications and types of various ferrous anfémons metals used i| Understand

fabrication industry
CO4 | Describe various types of failure and select methods for destructive testing Understand
CO5 | Select methods for non destructive testing Evaluate
COURSE ARTICULATION MATRIX

COs/POs|PO1|PO2|PO3[PO4|PO5|PO6|PO7| PO8 |PO9| PO10| PO11|PO12| PSO1 | PSO2 | PSO3
COo1 1 1 2 2 1 1 1 2 3 1
CO2 1 2 1 1|1| 2|1 2 3 1
COo3 1 1 1 1 1 3 2 1
CoO4 2 2 1|1 1 1 2 3 1
CO5 2 2 2 |1 1 2 2 1
Avg 1 (15|18|14|10]13| 1 2.2 2.6 1.0

3/2/171 indicatesstrength of correlation (31 High, 2- Medium, 1- Low)
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22MEMO05 KINEMATICS OF MACHINERY
PRE-REQUISITE: CATEGORY | PE | Credit | 3
1. Engineering graphics. 2.Engineering Mechanics L |T|P|TH
Hours/Week
3 /10]|0 3
CourseObijectives:

1. To understand the basic components and layout of linkages in the assembly of a system/ machine.

To understand the principles in analyzing the assembly with respect to the displacement, velocity, and ac

2. at any point in dink of a mechanism.

3. To understand basics of cam profile and its displacement.

4. To understand the basic concepts of toothed gearing and kinematics of gear trains.

5. lllustrate the effects of friction drives in transmission system.

UNIT | BASICS OF MECHANISMS 910(0/9

Classification of mechanism®asic kinematic concepts and definitioridegree of freedom, mobilityGr a s h o f
Kinematic inversions of four bar chain and slidgeank chains Limit positionsvlechanical advantagelransmission angle
Description ofsome common mechanisn@3uick return mechanism, straiglime generators.

UNIT II KINEMATIC ANALYSIS 9(01]0|9

Displacement, velocity and acceleration analysis of simple mechanisms, graphical velocity analysis using instg
centres kinematic analysis of simple mechanisrsiider-crank mechanism dynamics Coincident peifsriolis component
of acceleratia introduction to linkage synthesis three Position graphical synthesis for motion and path generation.

UNIT I KINEMATICS OF CAM 910(0/9

Classification of cams and follower§erminology and definitionsDisplacement diagramdJniform velocity, parabolic,
simple harmonic and cycloidal moticrderivatives of follower motionsspecified contour cams circular and tangent eq
pressure angle and undercutting, sizing of cams, graphical method for cam profile design.

UNIT IV GEARS AND GEAR TRAINS 9(0]0|9

Involute and cycloidal gear profiles, gear parameters, fundamental law of gearing and conjugate action, spur ge
ratio and interference / undercuttirftglical, bevel, worm, rack & pinion gears, epicyclic and regydear train kinematics.

UNIT V FRICTION IN MACHINE ELEMENTS 9(0]0|9

Surface contactssliding and rolling friction friction drives friction in screw thread$ bearings and lubricatierfriction
Clutches belt and rope drives.

Total (45L) = 45Periods

Text Books:

1. Rattan S.S, fiTheory of Machinesod, Tata McGraw H
2. Ghosh, A and Mallick, A. K, @aTh-aeMestBvt btd., NeeDelhiald88.s m

Reference Books:

1. Thomas Bevan, ATheory of Machinesdo, CBS Publish
Rao J.S and Dukkipati R. V, 0 MBastbrmbtdi, Nemv Dellm, 1992Ma ¢ h i

Erdman AG and Sandor G N, AMechanism Design, An

2
3
4. Ambekar A. G, AMechanism and Machine Theoryo Pre
5 John Hannah and Stephens R C, PicM$tulénaEdiion, Nav Delfii, 199%

E-References:
1. https://archive.nptel.ac.in/courses/112/104/112104121/

2. https://nptel.ac.in/courses/112106270
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http://velhightech.com/Documents/ME8492 Kinematics of Machinery.pdf

COURSE OUTCOMES: Bl oomo
Upon completion of the course, the students will be able to: T&);%rggy
CO1 | Demonstrate and understand the concepts of various mechanisms and pairs. Apply
CO2 | Analyze the velocity and acceleration of simple mechanisms. Analyze
CO3 | Construct the cam profile for various motion. Create
CO4 | Solve problems on gears and gear trains. Evaluate
CO5 | Evaluate the friction in transmission system Evaluate
COURSE ARTICULATION MATRIX
COs/POs|PO1|PO2|PO3PO4|PO5/PO6|PO7| PO8|PO9| PO10| PO11|PO12| PSO1 | PSO2 | PSO3
Co1 3 2 2 1 3 1
CO2 3 2 2 1 3 1
CO3 3 2 2 1 3 1
Co4 3 2 2 1 3 1
CO5 3 2 2 1 3 1
Avg 3 2 2 1 3 1

3/2/17 indicates strength of correlation (3i High, 2- Medium, 1- Low)
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GCE,

22MEMO06 HYDRAULICS AND PNEUMATICS

PRE-REQUISITE: CATEGORY | PE | Credit | 3
T|P|TH

Hours/Week
3 |10|0| 3

Course Objectives:

1. | To enable the students understand the basics of hydraulics and pneumatics

Applying the workingprinciples of hydraulic actuators and control components.

Designing and develop hydraulic circuits and systems.

2
3
4. | Applying the working principles of pneumatic power system and its components.
5

Solving problems and troubles in fluid power systems.

UNIT | FLUID POWER PRINICIPLES AND HYDRAULIC PUMPS 910109

Introduction to Fluid power Advantages and ApplicatiofisFluid power systemg Types of fluids- Properties of fluidg
and selectiori Basics of Hydraulics§ P a s ¢ a | 6 Rrinciplesvof flow- Friction lossi Work, Power and Torque
Problems, Sources of Hydraulic power; Pumping TheéoriPump Classificatiori Construction, Working, Design
Advantages, Disadvantages, Performance, Selection criteria of purAp®d and Vamble displacement pumgs
Problems.

UNIT II HYDRAULIC ACTUATORS AND CONTROL COMPONENTS 910|109

Hydraulic Actuators: Cylinders Types and construction, Application, Hydraulic cushioningotary actuatorsHydraulic
motors- Control Components : Direction Control, Flow control and pressure control valigges, Construction an
Operationi Accessories; Reservoirs, Pressure SwitthE#tersi types and selectionApplicationsi Fluid Power ANSI
Symbolsi Problems.

UNIT I HYDRAULIC CIRCUITS AND SYSTEMS 910109

Accumulators, Intensifiers, Industrial hydraulic circuitsRegenerative, Pump Unloading, Doubld?ump, Pressur
Intensifier, Airover oil, Sequence, Reciprocation, Synchronization, -Feafe, Spee@ontrol, Deceleration circuits, Sizin
of hydraulic systems, Hydrostatic transmission, Electro hydraulic cific@&rvo and Proportional valvésApplications-
Mechanical, hydraulic servo systems.

UNIT IV PNEUMATIC AND ELECTRO PNEUMATIC SYSTEMS 910|109

Properties of aiii Air preparation and distribution Filters, Regulator, Lubricator, Muffler, Air control Valves, Qui
Exhaust Valves, Pneumatic actuators, Design of Pneumatic dirclaissification single cylinder and multi cylindesircuits
- Cascade methadIntegration of fringe circuits, Electro Pneumatic SysteBlements Ladder diagrani timer circuits
problems, Introduction to fluidics and pneumatic logic circuits.

UNIT V DESIGN OF FLUID POWER CIRCUITS AND TROUBLESHOOTING 910109

Servo systems, Hydro mechanical servo systems, electro hydraulic servo systems and proportional Valves, Intrg
electro hydraulic pneumatic logic circuits, ladder diagrams, PLC applications in fluid power control. Fluidcpouits,
failure and troubleshooting. Design of Pneumatic circuits for metal working, handling, clamping counter and timer
T Low cost Automatiori Hydraulic and Pneumatic power packs. Case studies: A simple sequence, synchronize
usinghydraulic and pneumatics components.

Total (45L) = 45 Periods

Text Books:

1. Manjumdar S. R, AOi |l iy decembérRk00x 6, Tata McGraw

2. Ant hony Esposito, AFl uid Power with Application

Reference Books:

1. Andrew Parr, AHydraulic and Pneumaticso, Jaico

2. Bolton W. APneumatic and-Hdingmannal@97i ¢ systemod, But

3. Majumdar S. R., fPmienumiapglies syrsd emadi ntenanced, Ta
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4. Shanmugasundaram. K, fAHydraulic

and

Pneumatic co

5. Srinivasan. R. AHydrauli

c

and

Pneumati c

Control s

E-References:

1. http://www.fluidpowerjournal.com

2. http://14.139.160.15/courses/112102011/2

3. https://lwww.nfpa.com/home.htm

COURSE OUTCOMES: | S o @
Upon completion of the course, the students will be able to: Mapped
CO1 | Select the components as per the application Evaluate
CO2 | Apply the working principles of hydraulic actuators and control components. Apply
CO3 | Design and develop hydraulic circuits and systems. Create
CO4 | Apply the working principles of pneumatic power system and its components. Apply
CO5 | Solve problems and troubles in fluid power systems. Evaluate
COURSE ARTICULATION MATRIX
COs/POs|PO1|PO2|PO3PO4|PO5 PO6|PO7| PO8|PO9| PO10| PO11|PO12| PSO1 | PSO2 | PSO3
CO1 2 1 1 1 1 1
CO2 2 2 1 1 1 1
Cco3 1 2 3 1 1 2 1
CO4 1 1 3 2 | 2 2 1 1
CO5 1 1 2 1 1 1
Avg 125/ 14| 22| 15| 2 1 1.2 1.2 1

3/2/17 indicates strength of correlation (3i High, 2- Medium, 1- Low)
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22MEMO7 DESIGN OF MACHINE ELEMENTS

PRE-REQUISITE: CATEGORY PE | Credit 3
1. Student should study engineering mechanics. L T|IP| TH
2. Student should study kinematic of machinery. Hours/Week 3 ool 3

Course Objectives:

1. | Understanding of background in mechanics of materials and design of machine components.

An understanding of the origins, nature and applicability of empirical design principles, based on

2. . X
considerations

An understanding the design of shafts and couplings.

4. | Familiarize the design of energy storing elements and engine components.

An appreciation of the relationships between component level design and overall machine system de

5.
performance
UNIT | STEADY STRESSES AND VARIABLE STRESSES IN MACHINE 9lololo
MEMBERS

Introduction to the design proceis®roductdevelopment cyclefactors influencing machine design, selection of mate
based on mechanical propertieBreferred humbefrsDirect, Bending and Torsional stresgmpact and shock loadirig
Calculation of principle stresses for various load comhinati eccentric loadingy Factor of safetytheories of failure
stress concentratidndesign for variable loading Soderberg, Goodman and Gerber relations .

UNIT Il DESIGN OF SHAFTS AND COUPLINGS 910109

Design of solid and hollow shafts basedstrength, rigidity and critical speédDesign of keys and key way®esign of
rigid and flexible couplings.

DESIGN OF THREADED FASTENERS, RIVETED AND WELDED

JOINTS 9101019

UNIT I

Threaded fastenerdDesign of bolted joints includingccentric loading Design of riveted and welded joints for press
vessels and structurgbeory of bonded joints.

DESIGN OF ENERGY STORING ELEMENTS AND ENGINE
UNIT IV COMPONENTS 9101019

Various types of springs, optimization of helical springsbber springs Flywheels considering stresses in rims and 4
for engines and punching machin€onnecting rods and crank shafts.

UNIT V DESIGN OF BEARINGS 910|109

Sliding contact and rolling contact bearingdydrodynamic journal bearings, Sommerfeld Numb8election of Rolling
Contact bearings.

Total (45L) = 45 Periods

Text Books:

1. Bhandari V.B, fADesign of Machi n220EI| ementso, Tat

2. Md. Jal aludeen. S, AA text book of Machine Design

Reference Books:

1. Shigley, J.E. and Mischke, C.R., Mechanical Engineering Design, Fifth Edition, Meitblnternational; 1989.

Deutschman, DMichels, W.J. and Wilson, C.E., Machine Design Theory and Practice, Macmillan, 1992.

2
3. Juvinal, R.C., Fundamentals of Machine Component Design, John Wiley, 1994.
4 PSG Tech, fADesi gn D aPrimersHCoimbatore, 2009, M/ s. DPV

E-References:

1. https://nptel.ac.in/courses/112105124

GCE,

2. Design of Machine Elementsd/. B. Bhandari Google Books
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https://nptel.ac.in/courses/112105124
https://books.google.co.in/books?id=M1y4_cfXy0AC&printsec=frontcover&source=gbs_ge_summary_r&cad=0#v=onepage&q&f=false

3. A Textbook of Machine Design by R.S.Khurmi And J.K.Gupta [tortuka] 1490186411865.pdf | DocDroid
COURSE OUTCOMES: | Tgx'onoo r?wm
On completion of the course the student will be able to Mapped
CO1 | Understand the influence of steady and variable stresses in machine component design. Understand
CO2 | Apply the concepts of design to shafts, kays couplings. Apply
CO3 | Familiarize the design of temporary and permanent joints. Understand
CO4 | Design the various energy storing elements and engine components. Analyse
CO5 | Familiarize the design of various types of bearings. Understand

COURSE ARTICULATION MATRIX

COs/POs|PO1{PO2|PO3|PO4|PO5|PO6|PO7| PO8 |PO9| PO10| PO11|PO12| PSO1 | PSO2| PSO3
co1 2 | 21| 2 1|1 1 3 2 1
CO2 2 | 21| 2 1|1 1 3 2 1
CO3 2 | 21| 2 1|1 1 3 2 1
CO4 2 | 21| 2 1|1 1 3 2 1
CO5 2 | 21| 2 1|1 1 3 2 1
Avg 20|20| 10|20 10| 1.0 1.0 3.0 20 | 1.0

3/2/17 indicates strength of correlation (3i High, 2- Medium, 1- Low)
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22MEMO08 HEAT AND MASS TRANSFER

PREREQUISITES CATEGORY | PE | Credit | 3

1.The laws and basic conceptsiiérmodynamics L | T |P |TH
. . - Hours/Week

2. The concept of energy transfers and their conversion principles 3 Ol 0| 3

COURSE OBJECTIVES

1. Understanding the science behind conduction heat transfer and its applications.

Differentiating the concepts ébrced and natural convection heat transfer.

Describing the laws and concepts of radiation heat transfer.

2
3
4. Understanding phase change processes and analyzing heat exchangers.
5

Studying the concept of mass transfer process and its modes.

UNIT -I CONDUCTION HEAT TRANSFER 910|019

General Differential equation Cartesian(derivation of General Differential Equation), Cylindrical (derivation of Ge
Differential Equation) and Spherical Coordinate®ne DimensionalSteady State H€xaincepts of electrical analog
Conductioni iplane and Composite Systein€onduction with Internal HeatGeneration., Critical thickness of insulati

Extended Surfacels Unsteady Heat ConductidnLumped Analysid Semi Infiniteand Infinite SolidsUs e o f
charts.

UNIT - CONVECTION HEAT TRANSFER 910,019
Conservation equations, boundary layer conéepbrced convection: external floivflow over plates, cylinders, spher
and bank of tubes. Internal floiventrance effects.

Free convectioiiflow over vertical plate, horizontal plate, inclined plate, cylinders and spheres.

UNIT -l BOILING, CONDENSATION AND HEAT EXCHANGERS 910,019
Regi mes of Pool boiling and FI| o-worrblaions in boijng an cosdsnsdtidn.oHs
Exchanger typesOverall Heat Transfer Cefficienti Fouling Factors. LMTD and NTU methods.

UNIT -IV RADIATION HEAT TRANSFER 910,09
Radiation laws Black Body and Gray body Radiatiershape Factor Electrical Analogy-Radiation Shields.

UNIT -V MASS TRANSFER 910|019

Basic Concepts Diffusion Mass Transfer Fi ¢ k 6 s L a wi Sieldy Btatd Molecsilar ®iffusierEquimolal counter
diffusion. Basic Convective Mass Transfer Problems.

Total(45L) = 45 Periods

TEXT BOOKS:

1 R.C.Sachdevdi Fundamentals of Engineering Heat & Mass
Frank P.Incroperand Davi d P. Dewitt, fAFundamentals of He

2 2014.

REFERENCE BOOKS:
1 Yunus A.Cengel fiHeat Tr ansf er | FataRcGrawtHill, & th Editisq2@lB8 o a ¢ h o

Hol man, J. P., fiHe at and Mass Transfer o, Tata Mc

Kot handar aman, c. pP., fiFundament al s of He at and

AIWIN

Ozi si k, M. N. , fHeat Transfero, Mc Gr aw Hi | | Book
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COURSE OUTCOMES: Bl oom
Taxonomy
On completion of the course the student will be able to: Mapped
CO1 | Analyze the mechanism of heat conduction under steady and trastigiitions. Apply
CO2 | Develop solutions to problems involving convective heat transfer. Create
CO3 | Design a heat exchanger for any specific application. Understand
CO4 | Adopt the concept of radiation heat transfer in real time systems. Understand
CO5 | Develop solutions to problems involving combined heat and mass transfer. Apply
COURSE ARTICULATION MATRIX
COs/POs|PO1|PO2|PO3|PO4|PO5/PO6|PO7| PO8 |PO9| PO10| PO11|PO12| PSO1 | PSO2| PS03
COo1 3 3 3 3 2 1 3 3 1
COo2 3 3 3 3 2 1 3 3 1
COo3 3 3 3 3 2 1 3 3 1
CoO4 3 3 3 3 2 1 3 2 1
CO5 2 2 2 2 1 1 3 1
Avg 28| 28| 28| 28|18 1 3 24 1

3/2/17 indicates strength of correlation (3i High, 2- Medium, 1- Low)
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22MEMO09 METROLOGY AND QUALITY CONTROL
PREREQUISITES CATEGORY | PE | Credit | 3
L T |P |TH
3 0] 0] 3

Horus/Week

COURSE OBJECTIVES

Explaining the importance of measurements in engineering and the factors affecting measurement
compute measurement uncertainty

Applying the applications of linear and angular measuring instruments

Interpretation of various tolerance symbols.

Applying the SQC methods in manufacturing.

S I O A

Applying the advances in measurements for quality control.

UNIT - BASICS OF MEASUREMENT SYSTEM AND DEVICES 910109

Definition of metrol ogy, accuracy, precision and s
system mechanical loading static characteristics of instrumeintiactorsconsidered in selection of instrumenatommonly
used terms, error analysis and classificatisaurces of error. Measurement uncertainty.

UNIT -II CALIBRATION OF INSTRUMENTS AND QUALITY STANDARDS 9(0/|0|9

Calibration of measuring instrumentrinciples of calibration, Calibration of Instrument¥ernier caliper, Micrometer
feeler gauges, dial indicator, surface plates, slip gauges, care of gauge blocks. General cares and rules in measu
9000 quality standards. Comparatargechanial, electrical, optical and pneumatic.

UNIT -l GEOMETRICAL MEASUREMENT AND MACHINE ELEMENTS 9101(0|9

Angular measuremento pt i ¢ al protractor s, sine bar, roundness
principle, three basic types dimit gauges, Tomlinson surface meter, computer controlled CMM. ISO metric th
measurement of major, minor and effective diameters. Gear terminology; spur gear measurement, checking of
errors, base pitch measurement. Principle of interfenymietser interferometer, Machine vision, Fundamental of GD
Inspection of straightness, flatness, roundness deviations.

UNIT -1V STATISTICAL QUALITY CONTROL 9(0/|0|9

Surface finishH terminology and measuremeiit©ptical measuringnstruments Acceptance test for machines. Statisti
Quality Control- Control charts Sampling plans.

UNIT -V SIX SIGMA 9(0/|0|9

Six sigma: Define measure, analygaprove and control phases. Analyze phase tools: CommonTools: Histogram, Bg
Control chart, Scatter chart, Cause and effect diagram, Pareto analysis, interrelations diagram. Special Tools: |
Analysis, Hypothesis Testing, ANOVA Multi var@atainalysis.

Total(45L) = 45 Periods
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TEXT BOOKS:

1 Gupta.l.C, "A text book of Engineering Metrolo
2 Beckwith.T.G, Roy D. Marangoni, John H. Lienhartle c hani c a | Measur ementsa@g
REFERENCE BOOKS:
1 Jain. R. K, "Mechanical and I ndustrial Measur eme
2 Hol men. J. P, "Experiment al Met hods for Engineer
3 G_rant, E.L., Statistical Quality Control, Mc Gradill, 2004. 3. Doeblin E.O., Measurement Systems, Mc Gr|
Hill, 2004.
4 Al an S Morris, "Measurement and I nstrumentatio

DeFeoJAandBarnardWW ' Si x Si gma: Break tr ouHjlhNea Dethi, @5y

E-REFERENCES:

and to compute measurement uncertainty.

1 https://nitsri.ac.in/Department/Mechanical%20Engineering/MEC_405_Book_2, for_Unit_2B.pdf
2 https://www.nist.gov/system/files/documents/srm/NHSRM-RM-Articlefinal.pdf
3 https://www.researchgate.net/publication/319587859 Conyiutked MetrologyCAM
COURSE OUTCOMES: Bl oom
Taxonomy
On completion of the course the student will be able to: Mapped
CO1 | Explain the importance of measurements in engineering anfddtws affecting measuremer Understand

CO2 | Apply the working principle and the applications of linear and angular measuring instrume Apply

CO3 | Interpret of various tolerance symbols. Apply
CO4 | Apply theSQC methods in manufacturing. Apply
CO5 | Apply the advances in measurements for quality control in manufacturing industries. Apply

COURSE ARTICULATION MATRIX

COs/POs|PO1|PO2|PO3|PO4|PO5|PO6|PO7| PO8 |PO9 PO10| PO11|PO12| PSO1 | PSO2| PSO3
COo1 2 1 2 2 1
CO2 3 1 2 1 2
COo3 2 1 2 1
CO4 3 2 1 1 2
CO5 2 3 1 2 1
Avg 2.5 225 15 |15 1.6 1.4

3/2/17 indicates strength of correlation (3i High, 2- Medium, 1- Low)
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22MEM10 DYNAMICS OF MACHINERY

PREREQUISITES CATEGORY | PE | Credit 3

T|P| TH
0O(0]| 3

Engineering Mechanics, Kinematics of Machinery, Strength of Materials| Hours\Week

COURSE OBJECTIVES:

1. | Toimpart students with the knowledge about motion, massef®aras in machines and the Principle of Virtual Wa

To facilitate the students, to understand the concept of balancing of rotating and reciprocating masses.

2
3. | To teach concepts of free vibration analyses of one and two defgfiedom rigid body systems
4

To teach concepts of forced vibrations analyses of rigid body systems and to give awareness to studer
phenomenon of vibration and its effects.

5. | To learn about the concept of various types of governors.

UNIT | | FORCE ANALYSIS 9 0 0 9

Static Force Analysis, Free Body Diagrams, Conditions of Two, Three and Four Force Members. Inertia Fo
D6 Al ember t ©merti® Forca Analpsis @@ Reciprocating Engirie€rank Shaft Torque. Flywheels Turning
Moment Diagrams and Fluctuatiof Energy of reciprocating engine mechanisms, Coefficient of Fluctuation of Energ
Speed, Weight of Flywheel Required.

UNIT Il | BALANCING 9 0 0 9

Static and dynamic balancirgalancing of rotating masse8alancing a single cylinder Engin®alancing Multicylinder
Engines- Partial balancing in locomotive EngineBalancing linkages balancing machines

UNIT Il | FREE VIBRATION 9 0 0 9

Basic Features of Vibratory Systein§ypesi Single Degree of Freedom Systémransverse Vibration of BeariidNatural
Frequency by Ener gy MeQritical 8peeddampkdeFrek Yildration MfeSingleobgree Freed
System-Types of Damping Free Vibration with Viscous Damping, Critically Damped System, Under Damped Sy
Torsional Systems: Natural Frequency of Two and Three Rotor Systems.

UNIT IV | FORCED VIBRATION 9 0 0 |9

Response to Periodic ForceHarmonic Forcéd Force caused by UnbalanteSupport Motion- Logarithmic Decrement
Magnification Factoi Vibration Isolation and Transmissibility.

UNITV | GOVERNORS 9 0 0 9

Governors Types- Centrifugal governorsGravity controlled and spring controlled centrifugal goveriio@haracteristicq
- Effect of friction- Controlling Force other governor mechanisms.

Total (45L) = 45 Periods

TEXT BOOKS:

1. | Design of Machinery, Fourth Edition, by R.L. Norton, McGraw Hill, 2007

2. | Mechanical Vibration, V.P.Singh, Dhanpatrai, Delhi

REFERENCE BOOKS:

1. |Ballaney P. L., ATheory of Machines and Mechani sms",
2. |Shigley, J.E. and Uicker, J. J., AiTheory of Machi
3. | AmithabhaGhosh, and Ashok Kumar Mal i k., ATheory of M

West Press Limited, 1998.

4. | Prof.Nakara, IITDelhi Reference Books

E-REFERENCES:

GCE,

1. | www.university.youth4work.com/IIT _Kharagpur Indiamstitute-of-Technology/study/1658ynamicsof-
Machineryebook

SALEM (AUTONOMOUS) R -2022 SYLLABUS 417


http://www.university.youth4work.com/IIT_Kharagpur_Indian-Institute-of-Technology/study/1653-dynamics-of-Machinery
http://www.university.youth4work.com/IIT_Kharagpur_Indian-Institute-of-Technology/study/1653-dynamics-of-Machinery

2. | http://nptel.ac.in/courses/112104114/
COURSE OUTCOMES: Bl oon
Taxonomy
On completion of the course the student will be able to Mapped
CO1 | Apply basic principles of mechanisms in mechanical system. Apply
CO2 | Familiarize the static and dynamic analysis of simple mechanisms. Understand
CO3 | Analyze the mechanical systems subjected to free vibration. Analyze
CO4 | Analyze mechanicaystems subjected to forced vibration. Analyze
CO5 | Analyze the various types of governors and its speed control mechanism. Analyze
COURSE ARTICULATION MATRIX
COs/POs|PO1|PO2|PO3|PO4|PO5|PO6|PO7| PO8 |PO9| PO10| PO11|PO12| PSO1 | PSO2| PSO3
COo1 2 2 3 3 1 1 3 2 1 2
CO2 2 2 3 2 1 1 3 2 1 2
Co3 2 2 3 2 1 3 2 1 2
CO4 2 2 3 2 1 1 3 2 1 2
CO5 1 2 3 2 1 3 2 1 1
Avg 18(20|30|22]| 1 1.0 3.0 2.0 1.0 1.8

3/2/17 indicates strength of correlation (3i High, 2- Medium, 1- Low)
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>9MTMOL ADVANCED PHYSICAL METALLURGY Semester

PREREQUISITES Category | OE Credit 3
L T P TH

Engineering physics Hours/Week
3 0 0 3

CourselLearning Objectives

1 | Toimpartknowledgeonthecrystalstructurediffusion, phasediagramdor variousengineeringnaterials.
Unit | CRYSTAL STRUCTURES 9 0 0 9

Review of atomic bonds, Lattice, unit cell, crystal systems and Bravais lattices; Principal crystal struBi@:
FCC, HCP and its characteristics; Miller indices ¢oystallographic planes and directions, interplanar spa
Volume, planarand linear atomic density; Polymorphismand allotropy; CsCl, NaCl, Diamondstructuressingle
crystalandpolycrystallineandamorphousnaterialsisotropyandanisotropy;Simpleproblemsn theabovetopics

Unit I CRYSTALLINE IMPERFECTIONS 9 0 0 9
Types of point defects, effect of temperature on vacancy concentration, interstitialctitesdral and tetrahed
sites; Line defect$ dislocationsi Ed g e , screw and mixed di sl ocati orf

defectsi grain boundariestilt boundariessmall angle grain boundaries ASTM grain size number,grain size
determinationsyolumedefects;Simpleproblemsn theabovetopics.

Unit 1l ATOMIC DIFFUSION IN SOLIDS AND SOLIDIFICATION 9 0 0 9
OF METAL
Diffusion mechanisms, steady state diffusion and-steady state diffusickRi c k 6 s f i r st I
Kirkendall ef fect and Darkendés equation; Factor

Simple problems in the abovepics; Basic principles of solidification of metals and alloys; Growth of crys
Planar growth, dendritic growth, Solidification time, dendrite size; Cooling curves; Cast or Ingot sti
Solidification defectsi Control of castingstructure;Directional solidification i single crystal growth; Simple
problemsn theabovetopics.

Unit IV PHASE DIAGRAMS 9 0 0 9

Phases, solid solution types, compounds, HURwet hery rul es; Gi bbb6s phas:¢
Binary isomorphous allogystem$ composition and amount of phases, development of microstriictaguglibrium
and norequilibrium cooling Coring and its effects, homogenization; Binary eutectic systemmposition ang
amount of phases, development of microstructure; Eute®eiitectic and monotectic reaction, Phase diagramsg
intermediate phases and compounds; Ternary phase diagrams. Simple problems in the above
topics.

Unit V IRON-CARBON PHASE DIAGRAM 9 0 0 9

Iron-carbon diagram, Phases in€eaystem|nvariant reactions, Microstructure of slowly cooled steels, compos
and amount of phases, Effect of Alloying elements oi€Fsystem, Type, structure, properties and applicator]
Plain CarbonSteelsand different typesof Castiron; IS Specificationfor Steelsand Castlrons,
Simpleproblemsn abovetopics.

Total (45+0)= 45Hours

Text Books:

1 DonaldR.A s k e | a rBdendendiErgineeringpfMa t e r Thansaldearning,India Edition, 2007.

2 William D.Callister,i Ma t eScienadargl Engineeringi An | nt r o d dtlc @dition, dahnWiley &
Sons, New York, USA, 1997.
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ReferenceBooks:

1 |AvnerSH . 0 latroductionto PhysicaMe t a | |MeGrawHil Book Co, New York, USA, 1997.

2> [Donald R Askeland, 0 Essentials of Materi al

2007

S

3 |Raghavaiv., i P hy $etaladyi PrinciplesandP r a c tPriertieeHall of India Ltd., New Delhi, 199.

4 |William F.Smith,i F o u n do&MatewatsScienceandE n g i n e $econdadifion, McGraw-Hill Inc,

New York, 1993.

) Bl oomb
CourseOutcomes: Taxonomy
Uponcompletionof this coursethestudentswill be ableto: Mapped
Describehebasiccrystalstructure prientationandtheir influenceon _

COo1 . : L2: Understanding
macroscopi@roperties.

coz | Discusgherole of imperfectionsn strengtheninghe materials. L2: Understanding
Diagonise the diffusion mechanismin solidification of materials under

CO3 | : | different conditions. L4:Analysing
Apply theconcepbf phasaliagramsn equilibriumtransformatiorof _

CO4 | : . L3:Applying
materialgphases.
Constructhe Fe-Fe;C phasediagramanddiscussvariouspropertiesof steel _

CO5 | : L3:Applying
and castron.

COURSEARTICULATION MATRIX

CO/PO | PO1| PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2| PSO3| PSO4

co1 1 1 1 1 1 1

Cco2 1 1 1 1 1 1

COo3 1 1 1 1 1 1 1

CO4 1 1 1 1 1

CO5 1 1 1 1 1

Avg. 10(10| 10| 10| 10| 10| 10 1.0 1.0 1.0 1.0
3/2/T-indicatesstrengthof correlation(3- High, 2-Medium,1- Low)
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22MTMO02 THERMODYNAMICS AND KINETICS IN METALLURGY Semester

PREREQUISITES Category | OE | Credit 3
L T P TH

Engineering physicsand Engineering chemistry Hours/Week

3 0 0 3

CourselLearning Objectives

1 | Tolearnthebasicprinciplesandconceptof thermodynamice thefield of Metallurgyandmaterials;and
to learnaboutequationsandtheir applications.
unit | FUNDAMENTAL CONCEPT AND INTERNAL ENERGY 9 0 0 9

Introduction: System and surrounding, Classification of systems, Path and state properties, Therm
processes, Thermodynamic equilibrium, Reversible and Irrevepmibbesses. First law of thermodynamics: H
and work, Internal energy, Heat capacity of materials, Cp-Cv relations, Nernst Equation, Enthalpy,
ThermochemistryHess'daw, Kirchoff's law, Maximumflametemperature.

Unit 1l ENTROPY AND AUXILARY FUNCTIONS 9 0 0 9

Secondlaw of thermodynamics:Carnot cycle, Entropy - Statistical interpretationof entropy, Free energy,
Combinedstatemenbf first and secondaws, Thermodynamidunctions- Maxwell's relations,Gibbs Helmholtz
equation.Third andZerothlaws of thermodynamics Definition, concepiandapplications
Unit [lI THERMODYNAMIC POTENTIALS AND PHASE 9 0 0 9

EQUILIBRIA
Thermodynamic potentials: Fugacity, Activity and Equilibrium constant. Clauslayperon equation, Troutor
rule. Le Chatelier's principle, Vant Hoff's equation. Equilibria in phase diagrams: Phase rule, Phase
Thermodynamic®f surfacesjnterfacesand defects,P-G-T diagrams,Application of free energy- composition
diagramgo the studyof alloy systems.

Unit IV THERMODYNAMICS OF SOLUTIONS 9 0 0 9
Gibbs- Duhemequation,Partialand integral molar quantities,chemicalpotential,ldeal solutions- Raoult'slaw,

Real solutions, Activity coefficient, Henry's law, Alternative standard states, Sievert's law, Mixing functions
excess functions, Regular solutions, Applications of Gitibshem equation.

Unit V THERMODYNAMICS OF REACTIONS AND KINETICS 9 0 0 9

Electro chemical process: Cells, Interconversionof free energy and electrical work, Determination of
thermodynamiaquantitiesusing reversiblecells, Solid electrolytic cells. Kinetics: First, Secondand third order
reactionsArrheniusequation activationenergy Determinatiorof orderof thereaction.

Total (45+0)= 45Hours

Text Books:

1 Upadhyayas SandDuber K., "Problemsan Metallurgical Thermodynamic& Kinetics",Pergamorl977.

2 |AhindraGhosh,Textbookof Materials& MetallurgicalThermodynamic®renticeHall India, 2002

3 |- DavidR Gaskell,"Introductionto the Thermodynamicsef Materials",Fifth Edition, Taylor & Francis,2008
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ReferenceBooks:

1 |DavidV Ragone;Thermodynamic®f Materials- Volume-1", JohnWiley & Sons,Inc. 1995.

2 | Dr S.KDutta,ProfA.B.Lelei Metallurgicalthermodynamic&ineticsandnumericals,S.Chand&o

Ltd.,NewDelhi 2011

3 |DarkenLS andGurry R W,"PhysicalChemistryof Metals", CBS publicationsanddistributors 2002.

4 |ParkeRH, "An introductionto chemicalmetallurgy”,PergamorpressNew York, seconcedition,1978.

5 |KapoorM.L., i C h e nandMatéllurgicalThermodynamic¥ol. | andl | NemChand,1stEd.,1981
CourseOutcomes: Tgxlon%rﬂymo ]
Uponcompletionof this coursethestudentswill beableto: Mapped
co1 Discusghefundamentatonceptof thermodynamicandinternalenergy L2: Understanding
CcO2 Statethethermodynamicentropyandauxilaryfunctions. L2: Understanding
co3 Identify the basiclaws,chemicalpotentialandphaseequilibria. L4:Analysing
CcCO4 Describeghethermodynamicsef the solutionandvariousimportantequations. L2: Understanding
CcO5 | :| Apply to solveproblemsrelatedto electrochemicgbrocesseandkinetics. L3:Applying

COURSEARTICULATION MATRIX

CO/PO | PO1| PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2| PSO3| PSO4

COo1 1 1 1 1 1 1

CO2 1 1 1 1 1

CO3 1 1 1 1 1

CO4 1 1 1 1 1 1

CO5 1 1 1 1 1 1

Avg. 10| 10| 10| 10| 10| 10| 1.0 1.0 1.0 1.0 1.0
3/2/1-indicatesstrengthof correlation(3- High, 2-Medium, 1- Low)
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22MTMO3 MECHANICAL BEHAVIOUR OF MATERIALS Semester

PREREQUISITES OE Credit 3
L T P TH

Engineering physics Hours/Week
3 0 0 3

CourseLearning Objectives

1 | Toknowthefundamentatonceptof deformatiorbehaviourfor structuralengineeringapplications.
Unit | DISLOCATIONS AND PLASTIC DEFORMATION 9 0 0 9

Strength of perfect crystal and need for dislocations; Characteristics of dislodatiéuhge dislocation, Scre
di sl ocation, Burgerds vector, mixed diiP®rsstess,tCiossali
Climb; Dislocations irfFCC, HCP and BCC lattice; Stress fields and energies of dislocations, forces on and
dislocations; Dislocation density; Intersections of dislocationdogs and kinks; Dislocatiommultiplication;
Dislocation pileups; Deformation by slip and twimg; Critical resolved shear stress; Deformation
bandsandkink bands.

Unit Il STRENGTHENING MECHANISMS 9 0 0 9

Strain hardening; Grain boundary strengthening; Solid solution strengthewie¢d-point phenomenon, stra
ageing; Precipitation hardening Conditions for precipitation hardening, Ageing, Formation of precipit
coarsening of precipitates, Mechanism of strengthening; Dispersion strengthening; Fiber strengthening; N
strengthening exampledor abovestrengtheningnechanismg$rom ferrousandnonferroussystemsBauschinger
effect; Preferredrientation;Severplasticdeformation.

Unit I FRACTURE AND FRACTURE MECHANICS 9 0 0 9

Types of fracturé ductile and brittle fracture, Ductile to Brittleransition Temperature (DBTT), Metallurgid
factors affecting DBTT, determination of DBTT, Hydrogen embrittlement and other embrittlement, The
cohesive strength of met al s, Griffithoés t heaoicsy
introduction, modes of fracture, stressintensity factor, strain energy releaserate, fracture toughnessand

determinatiorof KIC, introductionto COD, Jintegral.

Unit IV FATIGUE BEHAVIOUR AND TESTS 9 0 0 9
Fatigue:Stresscycles,S-N curves effect ofmeanstressfactorsaffectingfatigue,structural changesccompanying

fatigue, cumulative damage, HCF / LCF, thermechanical fatigue, application of fracture mechanics to fatigy
crack propagation, fatigue testing machines.

Unit V CREEP BEHAVIOUR AND TESTS 9 0 0 9

Creep curve, stagesin creep curve and explanation, structural changesduring creep, creep mechanisms,
metallurgical factors affecting creep, high temperaturealloys, stressrupture testing, creep testing machines,
parametetrienethodsof extrapolationDeformationMechanismMaps

Total (45+0)= 45Hours

Text Books:

1 GeorgeE. Dieter,i Me ¢ h avreit cad |l 3rd EditigngMcGraw-Hill Publications,New York, Sl Edition,
2004

2 |Mar c Avedyrebres , Krishan Kumar Chawla, fAMechanic
Press, UK, 2009.
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ReferenceBooks:

1 [ReedHill, R.E.,"PhysicalMetallurgyPrinciples” Affiliated EastWestPressNew Delhi, 1992.

2 |Davis.H.E.Troxell G.E.,Hauck.G.E.Wfi T Westingof EngineeringMa t e r Mc&ravsHill, 1982.

3  |Wulff etalVol. lll i Me ¢ h eBehaviomfiMa t e r JolmWikeyoandSonsNew York, USA, 1983.

4 [Honeycomb&k W.K.,fi P | &Dsformationof Ma t e r Edadrdaroold Publishers1984
CourseOutcomes: le;onc())rﬂ mo 3
Uponcompletionof this coursethestudentsill beableto: Mappedy

COo1

Discusshe mechanicabehaviourof materials.

L2: Understanding

CO2

Discusghestrengtheningnechanismsf materials.

L2: Understanding

COo3

List the varioustypes of fracturesnd their mechanisms, fractumaechanics and
various theories describing fracture mechanics.

L2: Understanding

CO4

Discussthe fatigue behaviourand the mechanismof fatigue, SN curve and
fatigue testing machines.

L2: Understanding

CO5

Describethe creepbehaviour angnechanismfactorsaffectingcreepandcreep
testing machines.

L2: Understanding

COURSEARTICULATION MATRIX

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2| PSO3| PSO4

Cco1 1 1 1 1 1 1

Co2 1 1 1 1 1 1

Co3 1 1 1 1 1 1

Co4 1 1 1 1 1 1

CO5 1 1 1 1 1 1

Avg. 10| 10| 10| 10| 10| 10| 10 1.0 1.0 1.0 1.0
3/2/1-indicatesstrengthof correlation(3- High, 2-Medium, 1- Low)
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22MTMO04 RATE PROCESSESIN METALLURGY Semester

PREREQUISITES OE Credit 3
L T P TH

Engineering physics Hours/Week
3 0 0 3

CourseLearning Objectives

1 | To learnthe basic principles and concepts of kinetics in the dowfainetallurgyand materials; ttearn
aboutequationsandtheir applications; Ando appreciatehatmetallurgicalkineticsasa Knowledgebase
with abundanapplications.

Unit | INTRODUCTION 9 0 0 9

Introduction: Role of kinetics, heterogeneous and homogeneous kinetics, Role of heat and mass i
metallurgical kinetics, rate expression, Effect of Temperature and concentration on reactiars: effect off
temperature (Arrhenius Equation), Effect of concentration (order of a reaction), significance and determinal
activationenergy.

Unit I KINETICS OF SOLID-FLUID REACTION 9 0 0 9

Kinetics of solidfluid reaction: kineticsteps, rate controlling step, definition of various resistances in series, sh
core model, chemical reaction as rate controlling step, Product layer diffusion as rate controlling step, Mag
through external fluid film as rate controlling gtdeat transfer as the rate controlling step, Concentration bod
layer, definition and significance of heat and mass transfer coefficient, Theoretical models
for massransfercoefficients,Correlationgor heatandmassransfercoefficients

Unit I LIQUID -SOLID PHASE TRANSFORMATION 9 0 0 9

Principles of Solidification in metals and alloys: thermodynamics involved, eutectic and pe@eladification,
Homogeneous and heterogeneous nucleation, Mechanisms of growthSBlgtification Processing.

Unit IV SOLID STATE PHASE TRANSFORMATIONS 9 0 0 9

Nucleationand growth Kinetics, homogeneouand heterogeneousansformation Precipitation:Coherencyage
hardeningparticle CoarseningOstwaldripening,Orderdisordertransformationspinodaldecompositionmassive
transformations

Unit V SOLID STATE PHASE TRANSFORMATIONS IN STEEL 9 0 0 9

Reconstructive and displacive transformations; Pearlitic transformation: mechanism and kiohticsirMehl
equation, morphology of pearlite; Bainitic transformation: mechanism and kinetics; morphology of upper ba
lower bainite; Martensitic transformation:Mechanism diffusionlessdisplacive nature;morphologyof high
carbonandlow carbonmartensite.

Total (45+0)= 45Hours
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Text Books:

1. | AhindraGhoshandSudiptoGhosh,A Text book of MetallurgicalKinetics, PHI learningPvt. Ltd., New
Delhi, 2014

2. | H.S.Ray,Kineticsof MetallurgicalReactions|nternationalScienceublisher,1993.

3.| F.HabashiKineticsof MetallurgicalProcessedVletallurgy ExtractiveQuébec1999.

4. | UpadhyayaG S and DubeR K., "Problemsin Metallurgical Thermodynamics Kinetics", Pergamon,
1977.

ReferenceBooks:

1. | Phasdransformationgn metalsandalloys D.A. PotterandK.E. EasterlingCRCPress,

1992.2. Transformationgn Metals,P.G.ShewmonMc-GrawHill, 1969.

Introductionto PhysicalMetallurgyi S.N. Avner, TataMcGrawHill, 1997.

PhysicalMetallurgyPrinciples R. E. ReedHill andR. Abbaschian3rd ed,PWSKent
Publishing,1992.

4. | ModernPhysicalMetallurgy,R. E. SmallmanButterworths 1963

CourseOutcomes: le;onc:)r(r)] mo

Uponcompletionof this coursethe studentswill beableto: y
Mapped

co1 | - Discusghethermodynami@spect®f phasechanges. L2: Understanding

coz | - Discusghe fundamental®f solidi fluid reactions. L2: Understanding

Explainthe eutecticandperitecticsolidificationsandrapidsolidification

CO3 | : | processes. L2: Understanding

coa | : Describehefundamentalsf solidification.

L1: Remembering

cos | - Apply thesolid statephasdransformationsn steel.

L3:Applying

COURSEARTICULATION MATRIX

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2| PSO3| PSO4

Co1 1 1 1 1 1 1

CO2 1 1 1 1 1 1

COo3 1 1 1 1 1 1

Co4 1 1 1 1 1 1

CO5 1 1 1 1 1 1

Avg. 10| 10| 10| 10| 10| 10| 10 1.0 1.0 1.0 1.0
3/2/1-indicatesstrengthof correlation(3- High, 2-Medium, 1- Low)
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22MTMO5 CORROSION AND SURFACE ENGINEERING Semester
PREREQUISITES OE | Credit 3
L| T | P | TH

Engineering chemistry Hours/Week
3 0 0 3

CourseLearning Objectives

1 | To understandhe corrosionandsurfaceengineeringwith its applicationin engineeringdield.
Unit | MECHANISMS AND TYPES OF CORROSION 9 0 0 9

Principles of direct and Electro chemical Corrosion, Hydrogen evolution and Oabgerption mechanisms
I Galvanic corrosion, Galvanic serigpecific types of corrosion such as uniform, Pitting, Intergranu
Cavitations,Crevice Fretting, Erosionand StressCorrosion,corrosionfatigue, hydrogendamagei Factors
influencingcorrosion

Unit Il TESTING AND PREVENTION OF CORROSION 9 0 0 9

Corrosion testing techniques and procedufesrrosion Testing ASTM Standards, Pitting Corrosion T¢
Hydrogen Induced Cracking Test, Sulphide Stress Corrosion CrackingPTegention of Corrosieesign
against corrosionModifications of corrosive enronmenti Inhibitorsi Cathodic ProtectionSpecial surfacing
processes.

Unit 1l CORROSION OF INDUSTRIAL COMPONENTS 9 0 0 9

Corrosionin fossil fuel power plants, Automotive industry, Chemical processingndustries,corrosionin
petroleumproduction operations and refining, Corrosion of pipelimesar of industrial components.

Unit IV SURFACE ENGINEERING FOR WEAR AND CORROSION 9 0 0 9
RESISTANCE

Diffusion coatingd Electro and Electroless Platiiiglot dip coating HardfacingMetal spraying, Flame and
Arc processesConversion coatingSelection of coating for wear and Corrosion resistance.

Unit V THIN LAYER ENGINEERING PROCESSES 9 0 0 9

Laserand ElectronBeamhardeningi Effect of processvariablessuchas powerand scanspeed- Physical
vapordeposition, Thermadvaporation, Arwaporization Sputtering, lon plating Chemicalvapordeposition
T Coatingof tools, TiC, TiN, Al.Os; andDiamondcoatingPropertiesandapplicationsof thin coatings

Total (45+0)=45Hours

ReferenceBooks:
1.

FontanaG., CorrosionEngineeringMcGrawHill,1985.
KennethG. Budinski,SurfaceEngineeringor WearResistancePrenticehall,1992.

ASM MetalsHandBooki Vol. 5, SurfaceEngineering,1996.

DennyA Jonesii P r i nandpmVemrtisrofc o r r o2Z%ditian,&renticeHall, New Jersey,1995.
ASM International SurfaceEngineeringor CorrosionandWearResistance,2005.
SchweitzerP.A., CorrosionEngineeringHandBook, 3rd Edition, Marcel Decker,1996.

o oAl W
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CourseOutcomes:
Uponcompletionof this coursethestudentswill beableto:

Bl oomo
Taxonomy
Mapped

CO1 | : | Namethedifferenttypesof corrosionandtheir mechanism. L2: Understanding

co2 Estimatecorrosionresistancdy differenttests. L4:Analysing

co3 Explainthe corrosionbehaviorof differentmetalsin differentindustries. L2: Understanding
Classifythedifferentformsof processindgechnique®f surfaceengineering

CO4 materials. L1: Remembering

CO5 Selecthetypeof depositiorandsprayingtechnique. L3:Applying

COURSEARTICULATION MATRIX

CO/PO | PO1| PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2| PSO3| PSO4

Co1 1 1 1 1 1 1

Cco2 1 1 1 1 1 1

COo3 1 1 1 1 1 1 1

CO4 1 1 1 1 1 1

CO5 1 1 1 1 1 1

Avg. 10| 10| 10| 10| 10| 10| 10 1.0 1.0 1.0 1.0
3/2/1-indicatesstrengthof correlation(3- High, 2-Medium, 1- Low)
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22MTMO6 MATERIALS CHARACTERIZATION Semester

PREREQUISITES OE Credit 3

. _ _ L T P TH
Engineering physics Hours/Week

3 0 0 3

CourselLearning Objectives

1 | Toacquireknowledgeonvariouscharacterizationghemicalandthermalanalysisof metallurgical
componentsisingits analysigools.

Unit | OPTICAL MICROSCOPY 9 0 0 9

Metallographic specimen preparation. Maesamination-applications. Metallurgical microscopeprinciple,
construction and working,Qptic properties magnification, numerical aperture, resolving power, depth of f¢
depth of field, different light sources, lens aberrations and their remedial measures, Various illumin
techniquesbright field , dark field, phasecontrast,polarizedlight illuminations, interference
microscopyhightemperaturenicroscopyQuantitativemetallographyi Imageanalysis.

Unit Il X-RAY DIFFRACTION 9 0 0 9

Characteristic Xray spectrum, Bragg's Law, Diffraction methedsaue method, rotating crystal method ¢
powder method. Diffraction intensitystructure factor calculation.-Ky diffractometergeneral features, filter
and counters. Applications of X-ray diffraction in materials characterisationi Determination of
crystallitesize,crystalstructure precisdatticeparametenneasuremertf stress.

Unit 1l ELECTRON MICROSCOPY 9 0 0 9

Electron beam specimen interactions. Construction and operation of Transmission Electron Micrds
Diffraction effects and image formatiorarious imaging modes, selected area diffraction, applications, spe|
preparation techniques. Scanning electron micros¢opyinciple, equipment, various operating modasd
applications,Electron probe microanalysef EPMA)- principle, instrumentationgualitative and
quantitativeanalysisintroductionto HRTEM, FESEM,EBSD.

Unit IV SPECTROSCOPICTECHNIQUES 9 0 0 9

X-ray spectroscopy EDS and WDS. Principle, instrumentation, working and applications of Auger Elg
spectroscopy, Xay photoelectron spectroscopy and Secondary ion mass spectroscopy / ion micrOyptodze |
emission spectroscopy Atomic Absorption spectroscopyand X-ray fluorescencespectroscopy-
principle,constructionworking andapplicationslUV-Vis, FTIR andRamarspectroscopy.

Unit V THERMAL ANALYSIS AND ADVANCED 9 0 0 9
CHARACTERIZATION TECHNIQUES

Thermal Analysis: Principles of differential thermal analysis, differential scanning calorimetry and -t
graviometric analysis Instrumentation and applications. Advanced characterization techniques: Scannin
microscopy- STM and AFM - principle, instrumentationand applications.Field ion microscopy
includingatomprobe- principles,instrumentatiorandapplications.

Total (45+0)=45Hours

Text Books:

1. | cullity, B.D., Elementsof X Ray Diffraction, AddisonWesleyPublishingCompanyinc, Philippines,
1978

2. | BrandonD. andW.D. Kaplan,MicrostructuralCharacterizationf Materials,JohnWiley & SonsLtd,
England 2013.
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3.| Leng,Y., MaterialsCharacterizationntroductionto MicroscopicandSpectroscopi®ethods John
Wiley & Sons (Asia) Pte Ltd, Singapore, 2008

ReferenceBooks:

1. | ASM HandbookVolume 10, MaterialsCharacterizationASM international USA, 1986.

- | VanderVoort, G.F.,MetallographyPrincipleandpractice ASM International 1999.

2
3. | PhillipsV A, ModernMetallographicTechniquesindtheir Applications, Wiley Eastern1971.
4. | Angelo,P.C.,MaterialsCharacterizatiorReedElsevierlndia Pvt Ltd, Haryana2013.

. Bl oomo
CourseOutcomes: Taxonomy
Uponcompletionof this coursethe studentswill beableto: Mapped

Discusghe principlesof metallurgicalmicroscopegppticalpropertiesand
Cco1 various illumination techniques. L2: Understanding
AnalyzethevariousdiffractionmethodsX-ray diffractometerand Analysi
Co2 determination of crystal parameter. L4:Analysing
co3 Discusgheprinciplesof TEM, SEM, EPMA. L2: Understanding
coa Explainvariousspectroscopitechniques, L2: Understanding
co5 Discusghechemicalandthermalanalysisusingadvanceanethods. L2: Understanding

COURSEARTICULATION MATRIX

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12| PSO1| PSO2 | PSO3| PSO4

Cco1 1 1 1 1 1 1

C02 1 1|1 1 1 1 1

Co3 1 1 1 1 1 1 1

Co4 1 1 1 1 1 1 1

CO5 1 1 1 1 1 1

Avg. 10| 10| 10| 10| 10| 10| 10 1.0 1.0 1.0 1.0
3/2/1-indicatesstrengthof correlation(3- High, 2-Medium, 1- Low)
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>oMTMo7 | AUTOMOTIVE, AEROSPACE AND DEFENCE MATERIAL Semester

PREREQUISITES OE Credit 3
L T P TH

Engineering physics Hours/Week
3 0 0 3

CourseLearning Objectives

1 | Tounderstandhe propertiesandapplications/ariousmaterialssuitablefor automobile aircraftand
defnceindustriesandits components.

Unit | MATERIALS FOR ENGINES AND TRANSMISSION 9 0 0 9
SYSTEMS
Materials selection for IC engines: Piston, piston rings, cylinder, Engine block, Connecting rod, Crank sh

wheels, Gear box, Gears, Splines, Clutches.

Unit I MATERIALS FOR AUTOMOTIVE STRUCTURES 9 0 0 9

Materials selection for bearings, leaf springs, ch&sieames, Bumper, shock absorbers, wind screens, pa
brake shoes, Disc, wheels, differentials , damping and antifriction fluids, Tyres and tubes. Mateelalstfonic
devicesmeantfor enginecontrol, ABS, Steering,SuspensionSensorsanti-collision, Anti-fog, Head

lamps.

Unit 1 AEROSPACE METALS AND ALLOYS 9 0 0 9

Types of corrosiori Effect of corrosion on mechanical propertiesStress corrosion crackinig Corrosion
resistance materials used for space vehicles. Heat treatment of carbdnaitealaium alloys, magnesium allo
and titanium alloy§ Effect of albying treatment, heat resistance alldy®ol and die steels, magnetic allo
powder metallurgyapplication of materialgsn Thermal protection systenas Aerospacevehiclesi super

alloys

Unit IV CERAMICS AND COMPOSITES 9 0 0 9

Introductioni physical metallurgy i modernceramic materialsi cermet- cutting tools i glassceramici
production of semfabricated forms Plastics and rubbér Carbon/Carbon composites, Fabrication processe
involved in metal matrixomposites shape memory alloyisapplications in aerospace vehicle design.

Unit V NUCLEAR WASTE AND RADIATION PROTECTION, 9 0 0 9
IRRADIATION EFEFCTS
Introductiorrunit of nuclearadiationTypesof wastei disposal ICRPrecommendationgadiation
hazardsaandpreventioni radiationdoseunits - IrradiationExaminationof Fuels,Irradiationbehaviour ofmetallic
uraniumi irradiation growth, thermal cycling, swelling, adjusted uranium, blistering in uranium rods. Irraq
effectsin ceramicoxide and mixed oxide fuels, definition and units of burn up, main causesf fuel element
failurein powerreactorsandremediego avoidfailures.

Total (45+0)=45Hours

ReferenceBooks:

1.| ASM Handbookfi S e | eotMater@laVol. 1 and2 0ASM MetalsPark,Ohio. USA, 1991.

2.| MaterialsScienceandEngineeringWillium D. Callister,Jr.JohnWiley & Sonspublications Or
Callister6s Materials Science and Engineer:i
Edition-2010.
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3.| MaterialScienceandEngineeringV. RaghavanPrenticeHall of India, 4th Edition.

EngineeringMetallurgy Applied PhysicalMetallurgy,R. A. Higgins, 6th Edition

5.| GladiusLewis,i S e | eotEngineeningia t e r Rremticadall Inc. New Jersey

USA, 1995.

6.| CharlesJA andCraneFA. A.,i S e | eandUUsedf BngineeringMat er3rdal s 0,
Edition, Butterworths, London UK, 1996

7.| ASM Handbookfi Ma t eSelécaohasdD e s i \goh 20-,ASM MetalsPark

Ohio.USA, 1997

8.| C a n t AutomofiveEngineeringLightweight,FunctionalandNovelMat er i al s 0,
Taylor & Francis Group, London, 2006

CourseQOutcomes:
Uponcompletionof this coursethestudentswill beableto:

Bl oomod
Taxonomy
Mapped

Describehe materialsselectiorcriteriafor engineandtransmissiorsystems.

Cco1 L2: Understanding
Analyzethedifferentmaterialsusedfor automotivestructureandDifferent
CO2 | : | electronic materials for automotive applications. L4:Analysing
Explainvarioustopicssuchaselementf aerospacenaterialsandmechanical _
COo3 : . L2: Understanding
behaviourof materials,
CO4 | - | Compargheceramicaandcomposites oferospacenaterials L4:Analysing
cos | - | Examinethefuelsfor nucleamaterials. L3:Applying
COURSEARTICULATION MATRIX
CO/PO | PO1| PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2| PSO3| PSO4
CO1 1 1 1 1 1
C0O2 1 1 1 1 1 1
Co3 1 1 1 1 1
CO4 1 1 1 1 1 1
CO5 1 1 1 1 1 1
Avg. 10 10| 10| 10| 10| 10} 10 1.0 1.0 1.0 1.0

3/2/1-indicatesstrengthof correlation(3- High, 2-Medium, 1- Low)
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