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Name of Programme: B. Tech. Mechanical Engineering

Academic Session 2022-23

Total no. of courses in the Programme: 22
%Change in the course curriculum: Around 30%

Number of Courses where syllabus revision was carried out through BoS

SI. Subject Name Subject Code Details
No.
1. | Strength Of Material NME-201 Change in syllabus shown in red
2. | Machine Drawing NME-211 Syllabus change shown in red
3. | Kinematics of Machines NME-207 Change in syllabus shown in red
4. | Heat & Mass Transfer NME-206 Change in syllabus shown in red
5. | Dynamics Of Machine NME-208 Syllabus change shown in red
6. | Finite Element Methods NME-445 Change in syllabus shown in red
7. | Fluid Dynamics NME-202 Syllabus change shown in red
8. | Mechanical Measurement | NME-209 Syllabus change shown in red
9. | Manufacturing Science |l NME-303/351 Syllabus change shown in red
10. | I.CEngine NME-305 Change in syllabus shown in red
11. | Fluid Machinery System NME-307 Change in syllabus shown in red
12. | Machine Design I NME-302 Change in syllabus shown in red
13. | Robotics NME-304 Change in syllabus shown in red
14. | Refrigeration And Air- NME-306 Change in syllabus shown in red
Conditioning
15. | Power Plant Engineering NME-328 Change in syllabus shown in red
16. | Product Design & NME-467 Change in syllabus shown in red
Development
17. | Optimization Methods In NME-473 Change in syllabus shown in red
Engineering
18. | Automobile Engineering NME-472 Change in syllabus shown in red
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Number of Courses related with employability/ entrepreneurship/ skill

development
Sl.no. Name of the Course Course Code Year of
introduction
1. Finite Element Methods NME-445 2017 onwards
2. Automobile Engineering NME-472 2017 onwards
3. Mechanical Vibrations NME-322 2017 onwards
4, Power Plant Engineering NME-328 2017 onwards
5. Production Planning & Control NME-308 2020 onwards
6. Mechatronics NME-423 2020 onwards
7. Additive Manufacturing NME-326 2020 onwards
8. Industrial Engineering and Automation NME-447 2020 onwards
9. Advance Strength of Material NME-332 2020 onwards
10. Optimization Methods in Engineering NME-474 2020 onwards
11. Non-Destructive Testing NME-465 2022 onwards
12. Product Design & Development NME-467 2022 onwards
13. Renewable Energy Systems NME-425 2022 onwards
14. Robotics NME-304 2022 onwards
15. Cryogenics NME-449 2022 onwards
16. Gas Dynamics & Jet Propulsion NME-461 2022 onwards
17. CAD/CAM NME-309 2022 onwards
Elective Courses in the Programme
S. No. | Program Elective Name of Course Course code
Courses
1 PEC | Mechanical Vibrations NME-322
Operation Research NME-324
Additive manufacturing NME-326
Power Plant Engineering NME-328
Thermal Turbo Machines NME-330
Advance Materials of Solids NME-332
2 PECII Advance Welding Technology NME-421
Mechatronics NME-423
Renewable Energy Systems NME-425
Composite Materials NME-427
Total Quality Management NME-429
3 PEC Il Advance Materials Characterization NME-441
Advance Manufacturing Processes NME-443




Finite Element Method NME-445

Industrial Engineering & Automation NME-447

Cryogenics NME-449

4 PEC IV Gas Dynamics & Jet Propulsion NME-461
Design Experiment & Analysis NME-463

Non-Destructive Testing NME-465

Product Design & Development NME-467

Smart Materials & Structures NME-469

5 PECV Automobile Engineering NME-472
Optimization methods In Engg. NME-474

Experimental Stress Analysis NME-476

Computational Fluid Dynamics NME-478

Machine Tool Design NME-480

Department Of Mechanical Engineering
List of Open Electives Offered (for other Departments)

Open Elective-1 (OEC-I)

1. Solar Energy OME341 2[0-0-0]

2. Industrial Engineering & Automation OME343 2[0-0-0]
Open Elective-Il (OEC-II)

1. Composite Materials OME471 2[0-0-0]

2. Optimization Methods in Engg. OME473 2[0-0-0]
Open Elective-Il (OEC-II)

1. Total Quality Management OME482 2[0-0-0]

2. 3D Printing OME484 2[0-0-0]




New Courses Introduced

SI. Subject Name Subject
No. Code
1. Operation Research NME-324
2. Power Plant Engineering NME-328
3. Advance Materials of Solids NME-332
4, Advance Welding Technology NME-421
5. Renewable Energy Systems NME-425
6. Total Quality Management NME-429
7. Advance Materials Characterization NME-441
8. Advance Manufacturing Processes NME-443
9. Cryogenics NME-449
10. Gas Dynamics & Jet Propulsion NME-461
11. Design Experiment & Analysis NME-463
12. Smart Materials & Structures NME-469
13. Computational Fluid Dynamics NME-478
14. Machine Tool Design NME-480
15. Fluid Dynamics NME-202
16. CAD/CAM NME-309
17. Engineering Materials NME-210
18. Production Planning & Control NME-308

Signature and Seal
Head of Department



Department of
Mechanical Engineering

B.Tech. (Mechanical Engineering)

Semester Wise Course Structure, Evaluation Scheme
& Revised Syllabus

(This Course Structure & Evaluation Scheme is as per New
Education Policy-2020 and has been approved by the Academic
Council. It has been implemented for First year students admitted
in Academic Session 2022-23.)



I SEMESTER

Sr. | Course Subject . Credits Sessional Marks Total
No. | Type Code Course Title (L-T-P) [MsE | TA | Lab | Total | ESM | Marks
1. BSC NCY101 | Engineering Chemistry 4(3-0-2) 15 20 15 50 50 100
2. ESC NCS101 __ 4(3-1-0) | 30 20 - 50 50 100
3. ESC NET101 __ 4(3-1-0) | 30 20 - 50 50 100
4. ESC NCE101 | IO | 23-1-0) | 30 | 20 - 50 50 100
5. ESC NCT101 | Engineering & Chemical 4(3-1-0) | 30 | 20 - 50 50 100
6. ESC NWS101 | Workshop Practice 2(0-0-4) - 20 30 50 50 100

Total Credits 22
II SEMESTER
Sr. Course Subject Credits sessional s Total
No. Type Code Course Title (L-T-P) Mark ESM | Marks
MSE | TA Lab | Total
1. BSC NPH102 Engineering Physics 4(3-0-2) 15 20 15 50 50 100
2. BSC NMA102 | Engineering Mathematics-I 4(3-1-0) | 30 20 - 50 50 100
3. ESC NEE]02 | Mmtroduction to Electrical 43-02) | 15 | 20 | 15 50 50 100
Engineering
4. ESC NME 102 __ 4(3-1-0) | 30 20 - 50 50 100
5. HSMC NHS102 | Professional Communication 4(2-1-2) 15 20 15 50 50 100
6. ESC NCE104 | Engineering Graphics 2(0-0-4) | 30 20 - 50 50 100
Total Credits 22
IHISEMESTER
S C Subject Credits (L sessional ’ Total
Nr' ;“rse ?; J(;‘c Course Title reT'Ps)( - Miark ESM M":;(
o ype ode - MSE | TA | Lab | Total arks
1. BSC NMA201 | Maths II 4 (3-1-0) 30 20 - 50 50 100
2. ESC NME201 | Strength of Material 4 (2-1-2) 15 20 15 50 50 100
3. PCC NME203 | Material Science 4 (3-0-2) 15 20 15 50 50 100
4, PCC NME205 | Engg. Thermodynamics 4 (3-0-2) 15 20 15 50 50 100
5 PCC NME207 | Kinematics of Machine 3 (3-0-0) 30 20 - 50 50 100
6. PCC NME209 | Mechanical Measurement 3 (2-0-2) 15 20 15 50 50 100
7. PCC NME211 | Machine Drawing 2 (0-0-4) - 20 30 50 50 100
Total Credits 24

IV SEMESTER




. . sessional Marks
Sr. | Course Subject Course Title Credits (L- ESM Total
No. Type Code T-P) MSE | TA Lab | Total Marks
1. BSC NMA202 | Maths III 4 (3-1-0) 30 20 - 50 50 100
2. ESC NME202 | VSR 4 (3-0-2) 15 | 20 | 15 50 50 100
3. PCC NME204 | Manufacturing Science | 4 (3-0-2) 15 20 15 50 50 100
4. PCC NME206 | Heat & Mass Transfer 4 (3-0-2) 15 20 15 50 50 100
5. PCC NME208 | Dynamics of Machine 3 (2-0-2) 15 20 15 50 50 100
6. | HSMC | NHs202 | ECHCHCSENEaene 3 (3-0-0) 30 | 20 - 50 50 100
7. PCC NME210 | RN 2 (2-0-0) 30 | 20 - 50 50 100
Total Credits 24
V SEMESTER
S C Subiect Credits (L Sessional Marks Total
r. ourse ubjec . redits (L- ota
Course Title ESM
No. Type Code T-P) MSE | TA Lab Total Marks
1. PCC NME301 | Machine Design I 4 (3-0-2) 15 20 15 50 50 100
2. PCC NME303 | Manufacturing Science 11 4 (3-0-2) 15 20 15 50 50 100
3. PCC NME305 | I C Engine 4 (3-1-0) 30 20 - 50 50 100
4, PCC NME307 | Fluid Machinery System 4 (3-0-2) 15 20 15 50 50 100
5. PCC NME309 | DN 4 (3-0-2) 15 | 20 15 50 50 100
6. OEC-I OEC I(as per list) 2 (2-0-0) 30 20 - 50 50 100
Total Credits 22
Open Elective-I(OEC-I)
1. OME 341 Solar Energy 2[2-0-0]
2. OME 343 Industrial 2[2-0-0]
Engineering&Automation
VI SEMESTER
Sr. Subject Credits (L- Sessional Marks ES Total
No. | Course Type Code Course Title T-P) M | Marks
MSE | TA Lab Total
1. PCC NME302 | Machine Design I1 4 (3-0-2) 15 20 15 50 50 100
2. PCC NME304 | Robotics 4 (3-1-0) 30 20 - 50 50 100
3. PCC NME306 | RAC 4 (3-0-2) 15 20 15 50 50 100
4. PCC NME308 | B 4 (3-1-0) 30 | 20 - 50 50 100
5. PEC-I NME PECI 4 (3-1-0) 30 20 - 50 50 100
6. HSMC Entrepreneurship 2 (2-0-0) 30 20 - 50 50 100
Total Credits 22




Programme Elective-I (PEC-I)

1. NME322 Mechanical Vibrations 4[3-1-0]
2. NME324 Operation Research 4[3-1-0]
3. NME326 Additive Manufacturing 4[3-1-0]
4 NME328 Power Plant Engineering 4[3-1-0]
S. NME330 Thermal Turbo Machines 4[3-1-0]
6. NME332  Advance Mechanics of Solids 4[3-1-0]

VI SEMESTER

Sr. Course Subject Credits (L- Sessional Marks Total
No. Type Code Course Title T-P) ESM | Marks
MSE | TA Lab | Total
1. PEC-II NME PECII 4 (3-1-0) 30 20 - 50 50 100
2. PEC-III NME PEC III 3 (3-0-0) 30 20 - 50 50 100
3. PEC-IV NME PECIV 3 (3-0-0) 30 20 - 50 50 100
OEC-II OEC Il(as per list) | 2(2-0-0) | 30 | 20 | - 50 | 50 100
5. | Industrial |\ pig3 | Industrial Training | 2 (0-0-4) ; 50 ; 50 50 100
Training
6. Seminar NME481 Seminar 2 (0-0-4) - 50 - 50 50 100
7. | Proeet | \ME497 | Minor Project 6(0-0-12) | - 50 - 50 50 100
Minor
Total Credits 22

Programme Elective-11 (PEC-II)
NME423 Mechatronics 4[3-1-0]
NMEA427 Composite Materials 4[3-1-0]

Programme Elective-II1 (PEC-III)
3. NME445 Finite Element Method 3[3-0-0]
NME447 Indl. Engg. & Automation 3[3-0-0]

Programme Elective-1V (PEC-1V)

NME463 Design & Analysis of Experiments 3[3-0-0]
NME467 Product Design & Development 3[3-0-0]

5. NME469 Smart Materials & Structures
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Open Elective-11 (OEC-II)

1. OME471 Composite Materials. 2[2-0-0]
2. OME473 Optimization Methods in Engg. 2[2-0-0]
VIII SEMESTER
Sr. | Course Subject Course Title | Credits (L-T-P) Sessional ESM Tot
No. Type Code Marks al
MSE TA | Lab | Total Ma
rks
1. PEC-V NME PECV 4 (3-1-0) 30 20 - 50 50 100
2. OEC-IIT OEC III 2 (2-0-0) 30 20 - 50 50 100
3. Project NME Major Project 16 (0-0-32) - 50 - 50 50 100
Total Credits 22
Programme Elective-V (PEC-V)
1.NME472  Automobile Engineering 4[3-0-2]
2. NME474 Optimization Methods inEngineering 4[3-1-0]
3 NME476 Experimental Stress Analysis 4[3-1-0]
4. NME478 Computational Fluid Dynamics 4[3-1-0]
5 NME480  Machine Tool Design

2.

Open Elective-I1I (OEC-III)

. OME482  Total Quality Management
OME484 3D Printing.

Total Programme Credits: 180




Department Of Mechanical Engineering
List of Programme Elective Courses

Programme Elective-1 (PEC-I)

NME322 Mechanical Vibrations
NME324 Operation Research

NME326 Additive Manufacturing
NME328 Power Plant Engineering
NME330 Thermal Turbo Machines
NME332 Advance Mechanics of Solids

SNk =

Programme Elective-11 (PEC-II)

NME421 Advance Welding Technology
NME423 Mechatronics

NME425 Renewable Energy Systems
NMEA427 Composite Materials
NME429 Total Quality Managentnt

Nk =

Programme Elective-I11 (PEC-III)

4[3-1-0]
4[3-1-0]
4[3-1-0]
4[3-1-0]
4[3-1-0]
4[3-1-0]

4[3-1-0]
4[3-1-0]
4[3-1-0]
4[3-1-0]
4[3-1-0]

1. NME441 Advance Materials & Characterization 3[3-0-0]
2. NME443 Advance Manufacturing Processes 3[3-0-0]
3. NME445 Finite Element Method 3[3-0-0]
4. NME447 Indl. Engg. & Automation 3[3-0-0]
5. NME449 Cryogenics 3[3-0-0]
Programme Elective-IV (PEC-1V)

1. NME461 Gas Dynamics & Jet Propulsion 3[3-0-0]
2. NME463 Design & Analysis of Experiments 3[3-0-0]
3. NME465 Non-Destructive Testing 3[3-0-0]

4. NME467 Product Design & Development 3[3-0-0]

5. NME469 Smart Materials & Structures 3[3-0-0]
Programme Elective-V (PEC-V)

1. NMEA472 Automobile Engineering 4[3-0-2]

2. NME474 Optimization Methods in Engineering4[3-1-0]

3. NME476 Experimental Stress Analysis 4[3-1-0]

4. NME478 Computational Fluid Dynamics 4[3-1-0]
5. NME480 Machine Tool Design 4[3-1-0]



Department of Mechanical Engineering
List of Open Electives offered (for other Departments)

Open Elective-1 (OEC-I)
l. OME341 Solar Energy 2[2-0-0]

2. OME343 Indl. Engg. & Automation 2[2-0-0]

Open Elective-11 (OEC-II)
1. OME471 Composite Materials. 2[2-0-0]

2. OMEA473 Optimization Methods in Engineering 2[2-0-0]

Open Elective-111 (OEC-III)
1. OMEA482 Total Quality Management 2[2-0-0]

2. OME484 3D Printing. 2[2-0-0]



B.Tech. (Hons.) Degreein Mechanical Engineering

A student of Mech. Engg. may opt for B Tech Honours degree by completing in 20 more credit courses
from courses listed in the following modules (one course from each module) as part of regular B.Tech.
Programme.

List of Courses

Module-1:
1. NME322 Mechanical Vibrations 4[3-1-0]
2. NME324 Operation Research  4[3-1-0]
3. NME326 Additive Manufacturing 4[3-1-0]
4. NME328 Power Plant Engineering 4[3-1-0]
5. NME330 Thermal Turbo Machines 4[3-1-0]
6. NME332 Advance Mechanics of Solids4[3-1-0]
Module-2:
1. NME421 Advance Welding Technology 4[3-1-0]
2. NME423 Mechatronics 4[3-1-0]
3. NME425 Renewable Energy Systems 4[3-1-0]
4. NME427 Composite Materials 4[3-1-0]
5. NME429 Total Quality Management  4[3-1-0]

Module-3:
1. NME441 Advance Materials & Characterization 3[3-0-0]
2. NME443 Advance Manufacturing Processes  3[3-0-0]

3. NME445 Finite Element Method 3[3-0-0]

4. NMEA447 Indl. Engg. & Automation  3[3-0-0]

5. NME449 Cryogenics  3[3-0-0]
Module-4:

1. NME461 Gas Dynamics & Jet Propulsion 3[3-0-0]
2. NME463 Design & Analysis of Experiments  3[3-0-0]
3. NME465 Non-Destructive Testing 3[3-0-0]
4. NME467 Product Design & Development 3[3-0-0]
5. NME469 Smart Materials & Structures 3[3-0-0]

Module-5:
1. NMEA472 Automobile Engg.  4[3-0-2]
2. NME474 Optimization Methods in Engg. 4[3-1-0]
3. NME476 Experimental Stress Analysis 4[3-1-0]
4. NMEA478 Computational Fluid Dynamics 4[3-1-0]
5. NME480 Machine Tool Design 4[3-1-0]



Minor Degree inMechanical Engineering

B.Tech. students from other Departments may get a Minor degree in Mechanical Engineering by
completing 20 credit courses from the list courses listed below.

List of Courses

Si.N| Name of Course Subject code Credit [L-
0. TP]

1 | Engineering Thermodynamics NME205 4[3-0-2]
2 | Kinematics of Machine 3[3-0-0]
3 | Dynamics of Machine 3[2-0-2]
4 | Strength of Materials 4[2-1-2]
5 | Material Science 4[3-0-2]
6 | Machine Design — | 4[3-0-2]
7 | Machine Design — 11 4[3-0-2]
8 | Operation Research 4[3-1-0]
9 | Manufacturing Science | 4[3-0-2]
10 | Manufacturing Science II 4[3-0-2]
11 | Heat & Mass Transfer 4[3-0-2]
12 | Fluid Mechanics 4[3-0-2]
13 | CAD/CAM 4[3-0-2]
14 | Mechanical Vibrations 4[3-1-0]
15 | Additive Manufacturing 4[3-1-0]
16 | Robotics 4[3-1-0]
17 | Mechatronics 4[3-1-0]
18 | Composite Materials 4[3-1-0]
19 | Automobile Engineering 4[3-0-2]
20 | Non-Destructive Evaluation 3[3-0-0]
21 | Product Design & Development 3[3-0-0]
22 | 3-D Printing 2[2-0-0]

13



Department of Mechanical Engineering
B.Tech. Mechanical Engineering

Semester Wise Course Structure
&
Evaluation Scheme

(As per New Education Policy effective from Session 2022-23)

I SEMESTER

No course from Department of Mechanical Engineering is offered to First year
B.Tech Mechanical Engineering students.

II SEMESTER
NME-101/102: INTRODUCTION TO MECHANICAL ENGINEERING, C [L-T-P]:4]3-1-#)]

Course Objectives

To explain the basic fundamentals of forces, moments, stresses, strains, fundamental of fluid and fluid flow
application, fundamentals of thermodynamics and mode of heat transfers.

Course Outcomes (CO)
At the end of this course students should be able to:
CO1 | Understand the basic laws concepts of mechanical systems. K1, K2
CO2 | Determine resultants and apply conditions of static equilibrium to plane force K1, K3
systems.
CO3 | Analyze beam for shear force and bending moment along the span and analyze K1, K4
trusses for axial forces
CO4 | Evaluate the structural properties centroid and moment of inertia K1, K5
COS5 | Stress analysis for one- and two-dimensional stress systems. K1, K3

K1- Remember, K2- Understand, K3-Apply, K4-Analyse, K5- Evaluate, K6- Create
Course Articulation Matrix (CO-PO Matrix)

COs PO1 | PO2 | PO3 | PO4 | POS| PO6 | PO7 | PO8 | POY | PO10 | PO11 | PO12

COl 3 3 3 1 1 1 1 1 1
CO2 3 3 3 1
CO3 3 3 3 1

14



CO4 3 2 2 1

COs5 3 2 2 1
COURSE CONTENT
UNIT-1

Fundamental Concepts and Definitions:

UNIT-2

Two-Dimensional Force Systems: Basic concepts, laws of motion, Principle of transmissibility of
forces, transfer of a force to parallel position, resultant of a force system, simplest resultant of two
dimensional concurrent and non-concurrent force systems, distributed force system, free body
diagrams, equilibrium and equations of equilibrium, applications.

Friction: Introduction, Laws of Coulomb friction, Equilibrium of bodies involving dry-friction, belt
friction, applications.

UNIT-3

Beam: Introduction, Shear force and bending moment, differential equations for equilibrium, shear force and
bending moment diagrams for statically determinate beams.
Trusses: Introduction, simple truss and solution of simple truss, Method of joints and method of sections.

UNIT-4

Centroid and Moment of Inertia: Centroid of plane, curve, area, volume and composite bodies, Moment of
inertia of plane area, Parallel Axes theorem, Perpendicular axes theorems, Principal moment of inertia, mass
moment of inertia of circular ring, disc, cylinder, sphere and cone about their axis of symmetry.

UNIT-5

Introduction to Strength of Materials: Introduction, normal and shear stresses, stress- strain diagrams for
ductile and brittle material, elastic constants, One Dimensional loading of members of varying cross-
sections, strain energy, 2D state of plane stress, Principal stresses and strains.

Text Books
1. Engineering Mechanics by Abhijit Chanda and Debabrata Nag, Wiley India Pvt. Ltd, 2018, Kindle
-Edition, ISBN: 9788126570935.
2. Engineering Mechanics: Statics by J L Meriam. L G Kraige. Virginia Polytechnic Institute and  State
University, John Wiley & Sons, 2017.ISBN-978-8126564033.
3. Engineering Mechanics of Solids, Egor P. Popov, PHI Publications, 1990.

15



4. Theory of Machines and Mechanisms by J.E. Shigley, Oxford University Press, 5th Edition, 2017.

5.Engineering Thermodynamics by P K Nag, TMH Publication, 4th Edition, 2008.

Reference Books

Theory of Machines and Mechanisms by Amitabha Ghosh and Asok Kumar Mallick, Affiliated East-

West Press, 3rd Edition, ISBN: 9788185938936.
Engineering Mechanics by Timoshenko S., McGraw-Hill Education — Europe, sth Edition, 2013.

Engineering Mechanics by Nelson A, McGraw Hill Education India, 1% Edition, ISBN-978-
0070146143, 2017

Materials and Manufacturing: An Introduction to How they Work and Why it Matters bySt Edition, ISBN:
9781260122312, 2018
Mark A Atwater McGraw-Hill Education, 1

Engineering Thermodynamics: Work and Heat Transfer by Rogers, Pearson EducationIndia, 4th Edition,

2002.

Web Links

1. https://nptel.ac.in/courses/112106286 [ IIT Madras, Prof. K. Ramesh]

2. https://nptel.ac.in/courses/112103108 [IIT Guwabhati, Prof. US Dixit]

3. https://nptel.ac.in/courses/112103109 [IIT Guwabhati, Prof. US Dixit]

4. https://eng.utq.edu.iq/wp-content/uploads/sites/4/2019/09/engineering-
mechanicslectures.pdf][ Thi-Qar University, Prof. Haider]
https://www.youtube.com/watch?v=tisNUzd f1M&t=96s [Dr. V. P. Singh, HBTU, Kanpur]
https://www.youtube.com/watch?v=a6RNss9kBul&t=11s [Dr. V. P. Singh, HBTU,Kanpur]

7. https://www.youtube.com/watch?v=LE1Lc6_640U[Dr. V. P. Singh, HBTU, Kanpur]

o w

Evaluation Scheme

S. [ Course Subject [ Course title Credits Sessional Marks | ESM | Total
No. Type Code (L-T-P) MSE |TA | Lab | Total Marks
1 | BSC NME Introduction to 4(3-1-0) 30 | 201 - 50 50 | 100
101 /102 | Mechanical

Engineering
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https://nptel.ac.in/courses/112106286
https://nptel.ac.in/courses/112106286
https://nptel.ac.in/courses/112103108
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https://www.youtube.com/watch?v=a6RNss9kBuI&t=11s%20
https://www.youtube.com/watch?v=a6RNss9kBuI&t=11s

III SEMESTER

NME201 STRENGTH OF MATERIAL
C[L-T-P]: 4[2-1-2]

Prerequisite: Basic knowledge of Engineering physics and Mathematics.

Course Objectives:

The objective of this subject is to elaborate the knowledge of engineering mechanics (statics). Understanding
the stresses and deformations developed in mechanical and structural elements under different loads.

Course Outcomes:

Student will be able to

COl1 To understand and apply basic concepts of stress and strain in solid mechanics.

CO2 | To analyze and determine stress distribution and deflection in the beams of symmetrical
and unsymmetrical condition.

CO3 To evaluate torsional behavior of structural members and deflection the springs
subjected to different condition.

CO4 | To determine stresses in columns and struts and understand different theory of failure.

CO5 [To understand stress and strain distribution in thin cylinders, spheres and thick cylinders.

Unit I
Unit II

Stresses in Beams: Introduction to pure Bending. Direct and shear stresses in beams due to transverse
and axial loads, composite beams, bending of beams with large initial curvature, position of neutral axis.
Properties of beam cross-section, slope of neutral axis, stress and deflection in unsymmetrical bending,
shear center and flexural axis for I-section and channel section. Moment-Area Method,

Conjugate-beam method, Macaulay’s Method, Castigliano’s Theorem.




UnitV

Thin cylinders & spheres: Introduction to pressure vessels, Hoop and axial stresses, volumetric strain.
Thick cylinders: Radial, axial and circumferential stresses in thick cylinders subjected to internal or
external pressures, Compound cylindrical shell.

Text Books:
1. Strength of materials, U. C. Jindal, Pearson Education India.
2. Strength of Materials, G. H. Ryder, Macmillan India Limited.

Reference Books:

Mechanics of Materials, Gere and Timosheinko, CBS Publications.
Mechanics of Materials, E. P. Popov, Prentics Hall Publications.

Strength of materials, U. C. Jindal, Pearson Education India.

Strength of Materials, S.S. Rattan, Tata Mcgraw Hill Publications.

Mechanics of Materials, Pytel and Kiusalaas, Cengage Learning Publications.

An Introduction to the Mechanics of Solids, 3e, Stephen H. Crandall, Norman C. Dah, Tata Mcgraw Hill Publications.

Online resource

https://nptel.ac.in/courses/112107146
https://archive.nptel.ac.in/courses/112/107/112107147/https://onlinecourses.nptel.ac.in/noc23_me140/previewhtt
ps://ocw.mit.edu/courses/3-11-mechanics-of-materials-fall-1999/https://ocw.mit.edu/courses/1-050-solid-
mechanics-fall-2004/

BNi2l  KINEMATICS OF MACHINES

Prerequisite: A course on Engineering Mechanics, Statics and Dynamics.
Course Objectives:
To provide knowledge of transfer of motions and conversion of motions using mechanisms.

Course Outcomes:
Student will be able to

CO1 Understand the principles of kinematic chains and its inversions.

CO2 | To draw position, velocity and acceleration diagrams of kinematic chains.

CO3 | Understand the concepts of power transfer through belts, ropes and chains.

CO4 | Understand the profiles of cams and its effect on follower intermittent motion.

CO5 | Understand the gear profiles, motion and power transfer using gear trains
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Course Content:

UNIT 1: Introduction: Aims & scope of the course & Basic concepts of Mechanisms. Basic definitions, Difference
between structure & Machine, Links & their types, Types of constrained motion, Kinematic pair & their classification,
Grubler’s mobility criteria, Inversion of a kinematic chain and applications,

UNIT 2: Graphical (vector) method for velocity and acceleration of various mechanisms e.g. slider crank and four bar,

Coriolis component of acceleration, Klien’s construction. Instantaneous centre method, Kennedy’s theorem.

UNIT 3: Transmission drives: Belt, Rope and Chain drives: Types and materials, Fundamentals of Power transmission
Phenomena of slip & creep, centrifugal and initial tensions, Tight side and slack side tensions, Conditions of max.
Power transmission. Fundamental law of steering mechanism, Devis and Ackermann steering mechanism.

UNIT 5: Theory of gearing: Classification of gears and terminology, Law of gearing, systems of gearteeth, gear
profiles, path of contact of gears in meshing, Interference. Gears Train, epicyclical gear train, Compound gear train,
Torque analysis and various applications of complex gear trains.

Textbooks:

1. Theory of Machines by S. S. Rattan
Theory of Machines by J. Lal and Shah
Theory of Mechanisms and Machines by Ballaney P L
Theory of Machines: Kinematics and Dynamics" by Sadhu Singh
. Mechanisms and Machine Theory" by

Rao J S and Dukkipatti R V Reference
books:

1. Theory of Machines by J E Shingley

Theory of Machines by Thomas Bevan
Kinematics by HN Tyson
Theory Of Mechanisms Machines" by A Ghosh
Mechanism and Machine Theory" by Ambekar A G
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Web-link:

1. https://archive.nptel.ac.in/courses/112/104/112104121/
2. https://archive.nptel.ac.in/courses/112/105/112105268/
3. https://onlinecourses.nptel.ac.in/noc20_me21/preview
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IV SEMESTER
NME202  FLUID MECHANICS
CIL-T-P]: 4[3-0-2]
Course Objectives/Outcomes:

Upon successful completion of this course, the students will be able to:
1. Understand the stress-strain relationship in fluids, classify their behavior, and establish force
balance in static systems.
2. Apply and analyze the kinematics of fluid
3. Apply the Bernoulli principle and compute pressure drop in flow systems of different
configurations and determine the performance of flow-metering devices.

4. Apply and analyze fluid dynamics as well principle of dimensional analysis and model similitude.
5. Compute and analyze the boundary layer thickness and forces on submerged bodies.

Course Content:

UNIT-I
Introduction: Scope and importance of Fluid Mechanics, Physical properties of fluids (density, specific weight,
specific volume, sp. gravity, viscosity-Newton’s law of viscosity, Newtonian and non-Newtonian fluids,
Compressibility, Surface tension and Capillarity, vapour pressure), Rheological classification of fluids, Ideal fluid,
Real Fluid.
Fluid Statics: Pressure;Paseal’saw; Hydrostatic Law, Pressure measurement devices — Piezometer, manometers,
Mechanical gauges, Forces on plane and curved surfaces, Centre of pressure and pressure diagram, Buoyancy,
Metacentre, Stability of Submerged and floating bodies, Fluid masses subjected to accelerations.

UNIT-1I

Fluid Kinematics: Concept of control volume, Velocity, and acceleration of fluid Particle, Lagrangian and
Eulerian approach, Classification of fluid flow Streamlines, Path lines and Streak lines, Equipotential lines, Stream
Function and Velocity Potential, Flow Net, Continuity equation, Rotation, Vorticity and Circulation, Free and
Forced vortex motion.

UNIT-III

Fluid Dynamics: Concept of control volume and control surface, Forces acting on the fluid in motion, Euler’s
equation, Bernoulli's Theorem and applications, Momentum Equation and applications, Basics of Navier Stokes
Equations, Concept of HGL & TEL.

Laminar flow: Reynold's Experiment, Couette flow & Hazen Poisulle's Equation for viscous flow between
parallel plates and circular pipes, Darcy’s Law.

Turbulent flow: Velocity distribution and Shear stresses in turbulent flow, Prandtl mixing length theory,
Introduction to Moody's Chart.

UNIT-1V

Dimensional Analysis: Dimensional analysis, Rayleigh’s method, Buckingham’s I1 theorem, nondimensional
numbers & their significance.

Hydraulic Similitude and Model Studies: Model and prototype; Similitude; Geometric, Kinematic, and Dynamic
similarity.

Flow in pipes: Darcy - Wiesbach Equation, factors affecting friction, Minor Losses in pipes, Concept of the
equivalent length of pipe for different pipe fittings, Equivalent diameter of pipes, Hydraulic Power,
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transmission by pipe, Pipe network, Pipes in parallel, Series, Syphon, two reservoir problems, Water hammer in
pipes.
Free Surface Flow: Open Channel Flow, Hydraulic Jump.

Unit-V

Boundary layer theory: Concept, Boundary layer along thin plate- Characteristics, Laminar, Turbulent Boundary
Layer, laminar sub layer, Various Thicknesses- Nominal, displacement, Momentum, Energy, hydraulically smooth
and rough boundaries, Separation of Boundary layer, control of Separation.

Forces on submerged bodies: Introduction to Drag and Lift on submerged bodies stokes law, Drag and Lift
coefficients.

List of Experiments

1. To determine the metacentric height of a ship model experimentally.

2. To study the transition from laminar to turbulent flow and to determine the lower critical Reynolds number.

3. To determine the coefficients of velocity, contraction, and discharge of an orifice (or a mouthpiece) of a given
shape.

4. To find the velocity distribution in a pipe and compute the discharge by integrating the velocity profile obtained.

5. To verify Bernoulli’s theorem.

6. To calibrate an orifice meter and venturi meter and to study the variation of the coefficient of discharge with the
Reynolds number.

7. To verify Darcy’s law and to find out the coefficient of permeability of the given medium.

8. To study the variation of friction factor, ‘f” for turbulent flow in smooth and rough commercial pipes.
9. To determine the loss coefficients for the various pipe fittings.
10. Study of free and forced vortex flow.

Text Books
1. Fluid Mechanics — Hydraulic & Hydraulic Mechanics -Modi / Seth — Standard Book House,
Delhi
2. Fluid Mechanics and Hydraulic Machines by R. K. Bansal, Laxmi Publications
3. Fluid Mechanics — Shames - McGraw-Hill International Book Co., Auckland
4. Introduction To Fluid Mechanics and Fluid Machines by S K Som, Gautam Biswas, S
Chakraborty, McGraw Hill Education Reference Books:
1. Fluid Mechanics — by Frank M. White, Henry Xue, McGraw Hill
2. Fluid Mechanics- by Yunus A. Cengel Dr. John M. Cimbala
3. Fluid Mechanics and Machinery — Ojha, Berndtsson and Chandramouli, Oxford University Press.
4. Introduction to Fluid Mechanics by Edward J. Shaughnessy Jr., Ira M. Katz, James P. Schaffer, Oxford
University Press, 2005

Web Links:
1. https://www.youtube.com/watch?v=plkDAEx80bQ&list=PL{F--
308i4r82vJ0kjCVY ggKgyVMSQwNO&ab_channel=KrishanGunarathna
2. https://www.youtube.com/watch?v=IZ7NG16XFGA&ab_channel=nptelhrd
https://www.youtube.com/watch?v=9GMBpZZtjXM&ab_channel=nptelhrd
4. https://archive.nptel.ac.in/courses/112/104/112104118/
5.https://archive.nptel.ac.in/courses/112/105/112105171/
6. https://archive.nptel.ac.in/courses/112/105/112105269/
7. https://ocw.mit.edu/courses/16-01-unified-engineering-i-ii-iii-iv-fall-2005-spring-
2006/pages/fluidmechanics/
8. https://oyc.yale.edu/physics/phys-200/lecture-20
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Prerequisite: Course on Engineering Thermodynamics.

Course Objectives:
To provide students with a comprehensive understanding of heat transfer principles and their applications,
enabling them to effectively analyze and solve a wide range of heat transfer problems.
Course Outcomes:
Upon
successful completion of this course, the students will be able to:
CO1 Understand and apply fundamental concepts of thermodynamics and heat transfer, including|
heat transfer mechanisms, general heat conduction equation, and analysis of steady-state]
onedimensional heat conduction in composite systems.
CO2 | Analyze unsteady heat conduction, evaluate extended surface heat transfer, and apply
numerical methods to solve one-dimensional and two-dimensional heat conduction problems.
Analyze forced convection scenarios, including boundary layers, and apply empirical heat
transfer relations.
CO4 | Describe the principles of thermal radiation, including radiation properties, laws, and
radiation exchange between non-black bodies.

COo3

COs Analyze heat exchangers and make informed design decisions for efficient heat transfer.

Course Content:

UNIT-1

Thermodynamics and Heat Transfer, heat and other forms of energy, Heat Transfer Mechanism:
Conduction, Convection and Radiation —fundamental equations, Simultaneous heat transfer mechanisms

Steady State one-dimensional Heat conduction:

Composite Systems in rectangular, cylindrical and spherical coordinates with and without energy
generation; Thermal resistance concept; Analogy between heat and electricity flow; Thermal contact
resistance; Critical thickness of insulation.

UNIT-2

Unsteady heat conduction analysis:
Lumped mass analysis with temporal effects — Governing equations — Biot number significance. Heat
Conduction in Large Plane Walls, Long Cylinders, and Spheres with both Spatialand temporal Effects —
Governing equations — Graphical Solution — Fourier number significance.
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Numerical methods in heat conduction:
Finite difference formulation of differential equation, One-dimensional steady-state heat conduction,

Solution methods for systems of algebraic equations, Two-dimensional heat conduction, Transient
heat conduction.

UNIT-3
Forced Convection:
Basic concepts; Hydrodynamic boundary layer; Thermal boundary layer; Approximate integral
boundary layer analysis; Analogy between momentum and heat transfer in turbulent flow over a flat
surface; Mixed boundary layer; Flow over a flat plate; Flow across a single cylinder and asphere;

Flow inside ducts; Empirical heat transfer relations; Relation between fluid friction and heat transfer;
Liquid metal heat transfer.

Natural Convection:

Physical mechanism of natural convection; Buoyant force; Empirical heat transfer relations for natural
convection over vertical planes and cylinders, horizontal plates and cylinders, and sphere; Combined
free and forced convection.

UNIT-4
Fundamental of Radiation:

Thermal radiation and basic laws of radiation: Stefan-Boltzmann Law, Wien’s displacement law and
Planck’s Law, radiation intensity, solid angle, irradiation and radiosity, radiation properties emissivity,
absorptivity, transmissivity and reflectivity, atmospheric and solar radiation: greenhouse effect.

Radiation Heat Transfer: Shape factor- diffuse and gray surfaces. Radiative heat transfer between two
and three enclosures, Radiation shield

UNIT-5
Heat Exchanger:

Types of heat exchangers: parallel flow, counter flow, cross flow, shell and tube, and compact heat

exchanger. Overall heat transfer coefficient, fouling factor, Analysis of Heat Exchanger: LMTD and
eNTU methods.

Condensation and Boiling:
Introduction to condensation phenomena; Heat transfer relations for laminar film condensation on
vertical surfaces and on outside & inside of a horizontal tube; Effect of non-condensable gases;

Dropwise condensation; Heat pipes; Boiling modes, pool boiling; Hysteresis in boiling curve; Forced
convective boiling.

Introduction to Mass Transfer:
Introduction; Fick's law of diffusion; Steady state equimolar counter diffusion; Steady state diffusion
through a stagnant gas film.

Textbooks:
1. Heat Transfer By J.P. Holman, McGraw-Hill International edition.
2. Heat and Mass Transfer by Cengel& Ghazar, TMH
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3. Fundamentals of Heat and Mass Transfer by C P Kothandaraman, New Age International Publishers,
New Delhi, 2012.

4. Fundamentals of Engineering Heat and Mass Transfer, By R C Sachdeva, 6™ Edition, New Age
International Publications.

Reference books:
1. Elements of Heat transfer by Bayazitouglu&Ozisik, McGraw-Hill Book Company.
2. Schaum's outline of Heat Transfer by Pitts & Sisson McGraw-Hill International edition.
3. Principles of Heat Transfer by Frank Kreith, McGraw-Hill Book Co.
4. Fundamentals of Momentum, Heat and Mass Transfer by James R. Welty; John Wiley & Sons
(Pvt). Ltd.

Online Study resources:
1. (272) Heat Transfer: Introduction to Heat Transfer (1 of 26) - YouTube
2. NPTEL
3. NPTEL :: Mechanical Engineering - Heat and Mass Transfer4.(272) Heat Transfer IITB - YouTube

HEAT & MASS TRANSFER LAB

Any 8 experiments out of the following:

Conduction - Composite cylinder experiment

Convection - Pool Boiling experiment

Convection - Experiment on heat transfer from tube-natural convection.
Convection - Heat Pipe experiment.

Convection - Heat transfer through fin- natural convection.

Convection - Heat transfer through tube/fin- forced convection.
Experiment on Stefan's Law, on radiation determination of emissivity, etc.
Experiment on solar collectors.

9. Heat exchanger - Parallel flow experiment

10. Experiment on the Cooling tower

11. Experiment on critical insulation thickness.

12. Conduction - Determination of thermal conductivity of fluids.

13. Conduction - Thermal Contact Resistance Effect.

NN R -

BViE2I8 DYNAMICS OF MACHINE

Prerequisite: A Course on Engineering Mechanics

Course Objectives: To provide knowledge of dynamic mechanical systems such as gyroscope, flywheel,
governor and engines.

Course Qutcomes:
Students will be able to
CO1 Understand the static and dynamic force analysis of engine components

CO2 To analyze the different types of governors and flywheels.
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CO3 Understand the concept of gyroscopic couple for ships, aero planes and road vehicles.

CO4 Understand the friction based brakes and dynamometer systems.

CO5 To balancing of the reciprocation and rotatory systems and to understand free and forced
vibrations of single degree freedom systems.

Course Content:

Unit 1: Static and dynamic force analysis: Velocity and acceleration of Slider crank mechanism, Analytical
method for velocity and acceleration of the piston, angular velocity and acceleration of connecting rod. Force
analysis of reciprocating engine mechanism and inertia torque calculations.

Unit 2: Flywheels: Fluctuation of energy and speed, Application of flywheel to various operations and
mechanisms of machine; Governor: Terminology, Classification of governors, function, analysis of various
types of governors viz. Watt, Proel, Hartnell, characteristics of governors.

Unit 3: Gyroscope: Introduction to gyroscope, precisional motion and Gyroscopic couple, Effect of
gyroscope couple on aero plane, effect of gyroscopic couple on naval ship during steering, pitching and
rolling, Stability of Four wheel and two-wheel vehicle during turning.

Text books:
1. Theory of Machines by S. S.Rattan
2. Mechanical Vibrations by Grover, G.K
3. Theory of Machines: Kinematics and Dynamics" by Sadhu Singh
4. Mechanisms and Machine Theory" by Rao J S and Dukkipatti R V
5. Theory of Machines by J. Lal and Shah

Reference books:
6. Theory of Machines by J E Shingley
7. Theory of Machines by Thomas Bevan
8. Kinematics by HN Tyson
9. Theory of Mechanisms Machines" by A Ghosh
10. Mechanism and Machine Theory" by Ambekar A G

Web Links
1- https://archive.nptel.ac.in/courses/112/104/112104114/
2- https://www.classcentral.com/course/youtube-mechanical-dynamics-of-machines-47685
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DYNAMICS OF MACHINE LAB

Any 8 experiments out offollowing:

1. To draw the slider displacement v/s crank angle and time v/s velocity curves for a slider crank mechanism
and compare with theoretical;values.

2. To determine the ratio of time and maximum velocities for quick return motionusing crank and
levermechanism

3. To study various approximate line drawingmechanism.

4. To determine the ratio of angular speeds of shafts in a Hooke’sJoint.

5. To determine the coefficient of friction between flat belt andpulley.

6. To determine the Moment of Inertia of a plane disc by using agyroscope.

7. To study quick return mechanism to get ratio of angle for forward stroke to return stroke.

8. To determine the forces on a spring in a Hartnell Governor to determine the spring stiffness.

9. To study the motion of the follower with the given profile of the cam andto determine the displacement,
velocity and acceleration at all the points.

10. To study the working of Oldham’s coupling.
11. To determine the speed ratio of a spur gear.
12. Determination of critical speed of shaft.

13. Finding the damping ratio and natural frequency of a cantilever beam.

BVl ENGINEERING MATERIALS

Course Objectives:

The objective of the subject is to develop understanding regarding material options available for different kind
of applications. Further, to understand the structure property relationship for different class of material.

Course Outcomes:
Student will be able to

CO1 To introduce to materials and their important properties.

CO2 To understand important ferrous and non-ferrous metals and alloys.

CO3 To understand the structure, properties and applications of polymers and ceramics.
CO4 To understand composites and its application for structural uses.
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CO5s Concept of advanced engineering materials and their usage.

Course Content:

Unit I

_: metals, ceramics, polymers and composites. Bio-materials and semiconductors.

Structure-property relationship in materials.
Mechanical testing and properties: Tensilet, Compression, Impact, Fatigue, Creep and Hardness tests. Important
physical properties: electrical, magnetic, optical and thermal properties.

Unit II
Metals and alloys: Ferrous and non-ferrous alloys. Iron and Steel, Alloy Steel, Cast Iron. Heat treatment processes,
Non-ferrous alloys: Al, Cu, Mg, Ni and Ti based alloys.

Unit I

Ceramic and glasses: their structure, properties and applications. Processing of ceramics. Polymers:
Structure oand properties of polymers, Degree of polymerization, Thermoplastics, thermosets and
elastomers, Processing of Polymers.

Unit IV

Composite Materials: Classification of composites - Particulate reinforced, Fibre reinforced composites,
Composite Laminates, Sandwich and Honeycomb structures, Wood composites, Concrete, Degradation and
failure of materials, Scope of recycling.

Unit V
Advanced Engineering Materials: Materials for high temperature applications, Functionally graded materials,
Concept of Smart and Intelligent materials.

Reference Books:

1.Engineering Materials Vol. I & II by Ashby & Jones, Pergemon Press

2.The Science &Engg. of Materials by Donald R Askeland PWS Engg.
3.W.Callister D. Jr., Material Science & Engineering, Addison-Wesley Pub. Co

V SEMESTER

NNIESl MACHINE DESIGN-I

Pre-requisite: Fundamental knowledge of strength of materials, Engineering Mechanics, material science
and kinematics of machine.
Course Objectives:

The objective of this subject is to provide understanding of the basics of Engineering Design, selection of
materials for Mechanical components and analysis of Machine Elements

Course Outcomes:
Student will be able to

‘ CO1 ‘ Understand the design concept, process, and different considerations
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CO2 | Understand the importance of material selection in design
CO3 | Understand component design subjected to different loads

CO4 | Design of machine components like, shaft, keys, couplings and joints

COS | Design of important machine components springs and screw jack

Course Content:

UNIT-I

Introduction to Design process: Definition, various definitions of design, standards in design, considerations
in design, Design process, need based developments, need analysis, Design by evolution, Technology based
developments, Brain-storming Examples, Case studies.

UNIT-1I

Selection of materials: Importance, Classification of Engineering Materials, different kind of steels &
cast irons, steel designation, Materials for components subjected to creep, static and fatigue loads,
Importance of ceramics, plastics & rubbers for Engineering applications, ASTM testing methods.

UNIT-1II

Design for static load: Review of Mechanics, Modes of failure, Factor of safety, stress-strain relationship,
principal stresses, and theories of failure.

Design for dynamic loads: types, effect w.r.t. static loads, stress concentration, Fluctuating/ alternating
stresses, fatigue failure, endurance limit, design for finite & infinite life, Soderberg & Goodman criteria,
design for fatigue, creep and fracture, design for contact stresses and residual stresses

UNIT-IV
Joints: Riveted joints, failure of rivets, welded joint, screwed joints, eccentric loading of above joints, and
design for fatigue loading.

Shaft, keys & coupling: Design against static and fatigue loads, strength & rigidity design, selection of
square & flat keys & splines, rigid & flexible couplings.

Mechanical springs: Design of Helical and leaf springs, against static & fatigue loading.

MACHINE DESIGN-I LAB
Any 8 experiments out of following:

1. Design & drawing of Riveted joints for given operating conditions.
2. Design of an eccentrically loaded welded, riveted of bolted joint.
3. Design of bolted joint for fluctuating loads.

4. Design & drawing of a simple screw jack.

5. Design of shaft for different loading conditions.

6. Design & drawing of rigid coupling (flanged type).

7. Design & drawing of a flexible coupling(pin-bush type)
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8.

Design & drawing of a leaf spring for an automobile.

9. Design & drawing of a helical spring for a given application.

10. Product Development Design problems/exercise
Note -
1.Students have to use design data book for design.

Text books:

1.

2.

Mechanical Engineering Design, J. Shigley, C. Mischke, R.G. Budynas, and J.K. Nisbett; 8" edition
Mcgraw-Hill Publishing Co. Ltd.,2008.

Materials Selection in Mechanical Design, M.F. Ashby; 4™ edition Elsevier, Butterworth Heinmann,
2017.

Design of Machine Elements, V. B. Bhandari, 5%edition, Tata McGraw-Hill, 2020.

Design Data Handbook for Mechanical Engineering in SI and Metric Units, 4th Edition, by K.
Mahadevan and K Balaveera Reddy, 4" edition, CBS publishers, 2018.

Reference books:
1. Machine Design: An integrated approach, R.L. Norton; Pearson Education Inc. (India), 2™edition,

2000.
2. Design of Machine Elements by M.F.Spots, Pearson Education, 8™ edition, 2004.

3. Material Science & Engineering by William D. Callister, Jr., David G. Rethwisch, 10" edition,

Wiley publisher,2020.

4. Machine Component Design by R.C. Juvinall and Kurt M. Marshek, 5" edition, Wiley Publishers,

2012.
5. Machine Design by Sadhu Singh, 1%edition, Khanna Publisher, 2019.

6. Design of Machine Elements (Vol I), by T. Krishna Rao, 3" edition, Publisher Dreamtech Press,

2022.

Web Links:

1. https://www.youtube.com/watch?v=bu8rKSKXUTQ[ IIT Bombay]
2. https://www.youtube.com/watch?v=Yd1PoJfWZE4
3. https://archive.nptel.ac.in/courses/112/105/112105125/[NPTEL, IIT Kharagpur]

MANUFACTURING SCIENCE 11 (SRR

Prerequisite: Basic course in Workshop Practice and strength of material

Course Objective:
The course aims at understanding basic manufacturing process viz. chip removal process, Grinding process,
understanding of abrasive process, joining processes and chip less metal removal processes.

After completion of course, a student will:

CO1

Understand basic importance of tools, cutting fluid, tool materials in order to have high
quality of production
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CO2 | Understand the applications of grinding and super finishing processes, and its applications

CO3 | Understand the various methods of welding and their applications,

Understand the capabilities of various machine tools and components that can be
manufactured on a particular machine tool
COS5 | Understand manufacturing processes and their capabilities.

CO6 | Understand the working of various manufacturing machines.

Course Content:

Unit-1
Metal Cutting: Mechanics of metal cutting. Geometry of tool and nomenclature. ASA system orthogonal
vs. oblique cutting. Mechanics of chip formation, types of chips. Shear angle relationship. Merchant’s
force circle diagram. Cutting forces, power required for turning, milling and drilling. Cutting

fluids/lubricants. Tool materials. Tool wear and tool life. Machinability. Force measurement. Economics of
metal cutting. Introduction to CNC machining and CNC operation.

Unit-11
Grinding &Super finishing
(1) Grinding: Grinding wheels, abrasive & bonds, cutting action. Grinding wheel specification. Grinding
wheel wear - attritions wear, fracture wear. Dressing and Truing. Max chip thickness and grinding
criteria. Surface and Cylindrical grinding. Centerless grinding.
(i1) Super finishing: Honing, lapping, polishing.

Unit-I11

Joining Methods: Survey of welding and allied processes. Gas welding and cutting, process and
equipment. Arc welding : Power sources and consumables. TIG & MIG processes and their parameters.
Resistance welding - spot, seam, projection etc. Other welding processes such as atomic hydrogen,
submerged arc, electroslag, friction welding. Soldering & Brazing. Shrinkage/residual stress in welds.
Distortions & Defects in welds and remedies. Weld decay in HAZ. Joining of non-metallic components,
Introduction to unconventional welding: Laser welding, Electron beam welding, friction stir welding.
Nondestructive testing of joints: Overview of NDT techniques used for inspecting welded joints,
Ultrasonic testing, Radiographic testing, Magnetic particle testing, Liquid penetrant testing. Discuss their
principles, applications and limitations in ensuring the quality of welded components.

Unit-1V
Machine Tools: (i) Lathe: Principle, construction, types, operations, Turret / capstan, semi / Automatic, Tool
layout ; (i1) Shaper, slotter, planer : Construction, operations & drives; (iii) Milling : Construction,

Milling cutters, up & down milling. Dividing head & indexing. Various types of milling cutters; (iv)

Drilling and boring: Drilling, boring, reaming tools. Geometry of twist drills. CNC machining:

Introduction to CNC programming, Tool path generation. Additive manufacturing in machine tools:
Explore the integration of additive manufacturing techniques such as hybrid manufacturing, laser metal
deposition and powder bed fusion in machine tool design and fabrication. Discuss the advantages,
challenges and future prospects of combining additive manufacturing with traditional manufacturing
processes.

Unit V:

Introduction to advanced manufacturing: Classification, Limitations of conventional manufacturing process
and need of unconventional manufacturing processes. Processes such as Ultrasonic machining, Abrasive jet
machining, Abrasive water jet machining; Electro chemical, Electro discharge, Laser and Electron beam
machining. Working principles and their application.
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Textbooks:

1. Manufacturing science by Ghosh and Mallik
2. Manufacturing science by Degarmo

Reference books:

1.
. Production Technology by R.K. Jain

. Production Engineering Science by P.C. Pandey

. Modern Machining Processes by P.C. Pandey& H.S. Shan

. Fundamentals of metal cutting & machine tools — Juneja, Shekhon& Seth, New Age Publ.
. Process & materials of manufacturing - Lindburg.

. Metal Cutting Principles by M.C. Shaw, Oxford Univ. Press.

~N N R W

Fundamentals of Metal Cutting and Machine tools by Boothroyd

EME351: MANUFACTURING SCIENCE-II LAB

Any 8 experiments out of the following:

NN RPN

9.

Shear-angle determination (using formula) with tube cutting (for orthogonal) on lathe Machine.
Taper turning operation on lathe.

Bolt (thread) making on Lathe machine.

Tool grinding (to provide tool angles) on tool- grinder machine.

Gear cutting on Milling machine.

Machining a block on shaper machine.

Finishing of a surface on surface- grinding machine.

Drilling holes on drilling machine and study of twist-drill.

Study of different types of tools and its angles & materials.

10. Experiment on tool wear and tool life.

11. Gas welding of a lap/butt joint.

12. Arc welding of a lap/butt joint.

13. Resistance spot welding of two thin metallic sheets.
14. Experiment on Electro discharge machining.

16. Experiment on CNC machines.

NVEES0S 1 C ENGINE
C[L-T-P]: 4[3-1-0]

Course Objectives:

This course provides an in-depth knowledge of the functioning of IC engines and non-conventional engines,
combustion techniques used for various fuels, pollution testing & performance assessment. This course finds
immense application in the automobile industry and power plants.

Course Qutcomes:
Students will be able to
COl1 Understand and use different thermodynamic cycles for the performance evaluation

of IC engines.

CO2  Demonstrate various phenomena in SI and CI engine.

CO3

Analyze the emission performance of an engine and effectively implement various
methods studied towards control of vehicle pollution.
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CO4  Interpret various subsystems in engines and the pollution perspective.

Explain the working of different compressors and carry out performance
assessments.

CO5

Course Content:

Unit 1:
Introduction to I.C Engines and thermodynamic cycles: Engine classification, Air standard cycles, Otto cycle,
Diesel cycle, Dual cycle, Comparison of Otto, Diesel and Dual cycles, Sterling cycle, Ericsson cycles, Actual
cycle analysis, Two and four-stroke engines, SI and CI engines, Valve timing diagram, Stratified charge engine,

Fuels: Fuels for SI and CI engine, Important qualities of SI and CI engine fuels, Rating of SI engine and CI engine
fuels, Vegetable oils, Biodiesel, Gaseous fuels, LPG, CNG, Biogas, Producer gas, Dopes, Additives, Alternative
fuels for IC engines.

Unit 2:

SI Engines: Combustion in SI engine, Flame speed, Ignition delay, Abnormal combustion and it's control,
combustion chamber design for SI engines; Carburetion, Mixture requirements, Carburetor types, Theory of
carburetor, MPFI; Ignition system requirements, Magneto and battery ignition systems, ignition timing and spark
plug, electronic ignition.

Unit 3:

CI Engine: Combustion in CI engines, Ignition delay, Knock and its control, Combustion chamber design of CI
engines; Fuel injection in CI engines, Requirements, Types of injection systems, Fuel pumps, Fuel injectors,
Injection timings; Scavenging in 2 Stroke engines

Unit 4:

Engine Cooling: Different cooling systems, Radiators, and cooling fans.

Lubrication: Engine friction, Lubrication principle, Type of lubrication, Lubrication oils, Crankcase ventilation.
Supercharging: Effect of altitude on power output, Types of supercharging.

Testing and Performance: Basic measurements, Optical measurement techniques, Laser Doppler anemometry,
Testing of SI and CI engines.

Unit S:

Air Pollution from IC engine: IC engine emissions, Mufflers, Silencers, EGR, Effect of pollutants, Pollution
measurement, Emission control in SI and CI engines

Dual fuel and Multi-fuel engine, Stirling engine, Wankel rotary engine, Free piston engine.

Textbooks:

1. A Course in International Combustion Engines, by Mathur & Sharma, Dhanpat Rai & Sons.
2. I.C Engine, by Ganeshan, McGraw Hill Publishers.

3. I.C Engine, by R. Yadav, Central Publishing House, Allahabad

4. Internal Combustion Engine Fundamentals by John B. Heywood, McGraw-Hill Education
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Reference books:

1. Fundamentals of Internal Combustion Engine by Gill, Smith, Ziurs, Oxford IBH Publ. Co.

2. IC Engines, by Rogowsky, International Book Co.

3. I.C Engine Analysis & Practice by E.F Obert.

5. Internal-combustion engine in theory and practice by Taylor C.F., Cambridge University Press.

6. Internal combustion engines: Applied Thermosciences by Ferguson C.R., and Kirkpatrick A. T, John
Wiley &Sons.

Web Links:
1. https://www.youtube.com/watch?v=CO2StedJtAc&list=PLwdnzlV30goXHbVNKWL 1BYOo_8PpyNtnC
&ab_channel=NPTELIITGuwahati
2. https://ocw.mit.edu/courses/2-61-internal-combustion-engines-spring-2017/
3. https://archive.nptel.ac.in/courses/112/103/112103262/

NME 307  FLUID MACHINERY SYSTEM
C[L-T-P]: 4[3-0-2]

Prerequisite: Course on Fluid Mechanics.

Course Objectives:
This course aims at developing the capability to understand, mathematically model, and analyze different fluid
machineries and processes involved in them.
Course Outcomes:
sssful completion of this course, the students will be able to:
CO1 Understand the hydrodynamics and capability of fluid in realizing different objectives of
producing shaft work and fluid handling.

CO2 Understand the working of different hydraulic turbines and perform related calculations for their
analysis.

CO3 Carry out elementary design and analyze centrifugal pumps and different positive displacement
pumps.

CO4 Apply the principles of fluid mechanics in special-purpose hydraulic machines like
accumulators, special duty pumps, press, lifts, cranes, couplings, torque converters and hydraulic
ram.

CO5 Realize the requirements, usage, and limitation of hydraulic machines for different applications.

Course Content:
UNIT-I
Impact of jet: Introduction to the hydrodynamic thrust of jet on a fixed and moving surface (flat & curve),
Effect of inclination of jet with the surface.

Hydraulic Turbines: Classification of turbines, Impulse turbines, Reaction turbines, Constructional details,
Velocity triangles, Power and efficiency calculations, Governing of Pelton wheel.

UNIT-1I
Reaction Turbines: Francis and Kaplan turbines, Constructional details, Velocity triangles, Power and
efficiency calculations, Degree of reaction, Draft tube, Cavitation in turbines, Principles of similarity, Unit and
specific speed, controls, Performance characteristics, Selection of water turbines,

UNIT-III
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Centrifugal Pumps: Classifications of centrifugal pumps, net positive suction head (NPSH), Vector diagram,
Work done by impellor, Efficiencies of centrifugal pumps, Specific speed, Model testing, Pumps in series and
parallel, Cavitation and separation and their control, Performance characteristics.

UNIT-IV

Positive Displacement Pumps: Reciprocating pump theory, Slip and coefficient of discharges, Indicator diagram,
Effect, and acceleration, Work saved by fitting air vessels, Comparison of centrifugal and reciprocating pumps,
Positive rotary pumps, Gear and Vane pumps, Performance characteristics, diaphragm, and jet pumps.

UNIT-V
Other Machines: Submersible Pumps,Hydraulic accumulators, Special duty pumps, Intensifier, Hydraulic press,

Lift and cranes, Theory of hydraulic coupling and torque converters, Performance characteristics. Water Lifting
Devices:Hydraulic ram, Jet pumps, Airlift pumps.

Textbooks:
1. Fluid Mechanics & Hydraulic Machines by R.K. Bansal.
2. Hydraulic Machines by R K Rajput, S. Chand & Co. Ltd.
3. Hydraulic Machines by Banga & Sharma, Khanna Publishers.
4. Fluid Mechanics and Machinery by D. Rama Durgaiah, New Age International.
Reference books:
1. Fluid Mechanics & Fluid Machines; Dr. R.P. Saini, November, 2022 © AICTE, ISBN: 978-81-959863-6-
1
2. Hydraulic Machines: Theory & Design, V.P. Vasandhani, Khanna Pub.
3. C.P. Kothandaraman, R. Rudramoorthy - Fluid Mechanics and Machinery-New Age Publications
4. Hydraulic Machines by D S Kumar, Kotaria& Sons
5. Fluid Mechanics, Fluid Machines & Hydraulics by V.P. Gupta, Alam Singh, Manish Gupta

Web Links:
1. https://nptel.ac.in/courses/112105206
2. https://www.youtube.com/watch?v=xFvPaQo91ds&list=PLiSPNzs4fD9sCyFIGX1V{kPuyrhOhKms[L.&ab_ch
annel=UnacademyGATE-ME%2CPI%2CXE
3. https://ocw.mit.edu/courses/2-000-how-and-why-machines-work-spring2002/resources/lecture8 _hydraulicsii/

NME302: FLUID MACHINERY LAB

. To verify the momentum equation experimentally through the impact of the jet experiment.
. To study and draw the characteristics curves of the Pelton turbine.

. To study and draw the characteristic curves of the Francis turbine.

. Determine the flow rate using the centrifugal pump and draw the characteristics curves.

. Determine the flow rate of the reciprocating pump and draw the characteristics curves.

. To study and draw the characteristics curves of the Gear oil pump.

. To study and draw the characteristics curves of Hydraulic Ram.

. To study the Hydraulic Brake.

O NN AW -
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Course Objectives:

To introduce the student to concept and applications of CAD/CAM in view of industry 4.0.

Course Outcomes:

Student will be able to

Col1 Understand the role of computers for design & manufacturing, also understand the
parametric mathematical formulation for geometric transformations

CcO2 Understand the mathematical fundamentals for Geometrical Modelling.

CO3 Learning concepts of Finite Element Methods for Analysis.

CO4 Understand the fundamentals of Numeric Controlled Machine Tools and Computer|
Aided Manufacturing systems.

CO5

Understanding the roles of various types of manufacturing systems and strategies.

Unit 1: Introduction
Industry 4.0, CAD/CAM, CAD Hardwares, Plotting points & lines, Computer Graphics and its standards,
CAD softwares, Reverse Engineering, CMM, 3D Scanners & its applications, classification.

Unit 2: Geometrical Modelling

Analytical and Parametric curves, Blending Functions, Curves types -Hermite, Bezier, B-Spline Curve,
NURBS. Parametric continuity, Concepts of parametric surface design and its types, Surface of Revolution,
Bezier Surface, B-Spline Surface. Geometric Transformations; Topology.

Unit 3: FEM
Background of mathematical modelling and its solution strategies; Fundamentals & applications of FEM for
1-D problems of stress & strain, Heat conduction. Concepts of FEM for 2-D and 2-D.O.F applications.

Unit 4: Numeric Controlled Manufacturing Systems

Concepts of NC M/c Tools; NC Part Programming for Turning, Drilling and Milling. (b) APT programming.
Geometry, Motion and Additional statements, Macro- statement. Feedback Devices- Resolvers, Encoders,
Actuation Systems- Hydraulic, Pneumatic and Electromechanical.

Unit 5 Manufacturing systems and strategies

Computer Control and Adaptive Control System-CNC and DNC. Flexible Manufacturing Systems, Types of
Flexibility, work handling systems. AR/AS Systems, Manufacturing cell, Transfer lines, Group Technology,
CIM, CAPP. Additive Manufacturing concept and methods. Digital manufacturing.

Mechatronics, Robotics.

Textbooks:

1. CAD/CAM by M.P.Groover and E.W. Zimmer.

2. Computer Graphics by Hearn and Baker.

3. Finite Element Method with applications in Engg. by Desai, Eldho, Shah, Pearson.
4. Computer-Aided Design and Manufacturing by Justin Riggs, Willford Press.

Reference books:
1. CAD/CAM by Groover & Zimmers, PHI Ltd.
3. CAD by Tai-Ram Hsu &Dipendra K Sinha, West Publ. Co.
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4. Finite Element Method Dhanraj &Prabhkaran, Oxford Higher Education

5. Finite Element in Engineering by Singiresu S. Rao, Elsevier

6. Computer control of manufacturing systems by Koren

7. Automation, Production System and Computer Integrated Manufacturing, M P Groover, PHI

CAD / CAM LABORATORY

1. To create the drawing environment by setting drawing template — name / drawing limits / units /
naming & setting of layers / various file formats (.dxf, .stl and .dwg etc.) and perform 3D modelling
of machine elements /assembly such as Nuts & Bolts (external and internal threading for ACME and
Square threading standards).

2. To perform modelling and assembly of the Screw jack with given dimensions and also convert the 3D
model into distinct views on CAD package.

3. To write FEM code for finding maximum deflection for the cantilever beam of given dimension and
material properties.

4. To perform stress strain analysis for a beam under various types of flexural loads. Also find the
temperature distribution in a composite wall using FEM package.

5. To build the manual part program for the part with given dimensions and perform Taper Turning &
Grooving operations on CNC Lathe.

6. To develop the manual part program for the part with specified dimensions and execute on CNC Lathe
to perform threading operation.

7. To prepare a 3D model of an object and human hand using 3D Scanner.

8. To perform experimental study of various features of 3D printing process on a FDM based 3D Printer
by 3D printing an objects - part orientation & support structures, slicing effects, types of infill and its
%, markers, connectors etc

NME 304 ROBOTICS
[L-T-P]: 4]3-1-0]
Prerequisite: Background in Engineeringmathematics, and basic physics.

Course Objectives:

The objectives of this course are to introduce the field of robotics to students, and also to get acquainted with
aspects of mechanical design with kinematics, Trajectory planning, dynamics of robotic manipulators and
control.

Course Outcomes: Student
will be able to

COl1 Develop the understanding of the various terminology associated with robotic system.

CO2 Develop the understanding of forward and inverse kinematics of robotic manipulators.

CO3 Develop the understanding of dynamics of robotic system and basics of control system for
robotics.
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CO4

Develop understanding of Robot work cell design and robot vision.

CO5

Understand Micro/Nano robotic systems and applications of robotic system.

UNIT I

INTRODUCTION

Introduction to robot, History and standard terminologies of Robotics, critical design specifications utilized
in finding suitable robotic manipulators for different applications, example robots in biomedical field, robots in
automated industries, and robots in non-industrial environments.

Robot joints and links, Robot Classifications, Architecture of robotic systems, Robot Drive SystemsHydraulic,
Pneumatic and Electric system.

Text

1.
2.

books

S.K. Saha, Introduction to Robotics, Tata McGraw-Hill
Mark W. Spong, Seth Huchinson and M. Vidyasagar, "Robot Modeling and Contol", John Wiley and Sons,
Inc.

Roland Siegwart, Illah R. Nourbakhsh, an d Davide Scaramuzza, “Introduction to Autonomous Mobile
Robots”, 2nd Edition, PHI, 2011.

Reference Books:

1.
2.

Deb .S.R, “Robotics Technology and flexible automation”, Tata McGraw-Hill Education, 2009

Mikell P Groover & Nicholas G Odrey, Mitchel Weiss, Roger N Nagel, Ashish Dutta, Industrial Robotics,
“Technology Programming and Applications”, McGraw Hill, 2012.

Fu, K.S., Gonzalez, R.C. and Lee, C.S.G., Robotics: Control, Sensing, Vision, and Intelligence, McGraw Hill
(1987).

Craig, J.J., Introduction to Robotics: Mechanics and Control, prentice Hall (2004).

Online resource
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NME306 REFRIGERATION AND AIR-CONDITIONING
C[L-T-P] : 4[3-0-2]

Prerequisite: Course on Engineering Thermodynamics

Course Objectives:

This course aims to develop an understanding of different refrigeration and air conditioning methods along
with their design and analysis for different applications of cooling, heating, ventilation, and air conditioning.

Course Outcomes:

After completion of this course, students will have ability to

Demonstrate an understanding of the need and importance of refrigeration and air
CO1 | conditioning.

CO2 | Understand and analyze different refrigeration cycles and systems used for it.

CO3 | Design and analyze air conditioning for human comfort conditions
concerning temperature and humidity and its impact on human comfort,
productivity, and health.

Understand psychometrics and its application in HVAC engineering and carry out
design along with performing psychometric measurements.

Understand and analyze contemporary issues of ozone depletion, global warming,
COS5 | and other environmental adversities created by refrigeration and air conditioning
systems to evolve environment-friendly systems.

CO4

Course Content:

Unit-1

Refrigeration:

Introduction to the refrigeration system, refrigeration methods, Carnot refrigeration cycle, Unit of
refrigeration, Refrigeration effect, and C.O.P.

Air Refrigeration cycle:

Open and closed air refrigeration cycles, Reversed Carnot cycle, Bell Coleman or Reversed Joule air
refrigeration cycle, Aircraft refrigeration system, Classification of the aircraft refrigeration system. Bootstrap
refrigeration, Regenerative, Reduced ambient, Dry air rated temperature (DART).

Unit-2

Vapour Compression System:

Single stage system, Analysis of vapour compression cycle, Use of T-S and P-H charts, Effect of change in
suction and discharge pressures on C.O.P, Effect of subcooling of condensate and superheating of refrigerant
vapour on C.O.P of the cycle, Actual vapour compression refrigeration cycle, Multistage vapour compression
system requirement, Removal of flash gas, Intercooling, Different configuration of multistage system,
Cascade system.

Unit-3

Vapour Absorption system:

Working Principal of vapour absorption refrigeration system, Comparison between absorption, and
compression systems, Elementary idea of refrigerant absorbent mixtures, Temperature—concentration diagram
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and Enthalpy — concentration diagram, Adiabatic mixing of two streams, Ammonia — Water vapour
absorption system, Lithium- Bromide water vapour absorption system.

Refrigerants:

Classifications of refrigerants, Nomenclature, Desirable properties of refrigerants, Common refrigerants,
Secondary refrigerants and CFC-free refrigerants, Anti-freeze solutions, Environmental impact of
refrigerants. Manufacturing of Dry Ice, Leak Detection, and Charging of Refrigerants.

Unit-4

Air Conditioning:
Introduction to air conditioning, Psychometric properties and their definitions, Psychometric chart, Different
Psychometric processes, Thermal analysis of the human body, Effective temperature and comfort chart,
Cooling and heating load calculations, Selection of inside and outside design conditions, Heat transfer
through walls and roofs, Infiltration, and ventilation, Internal heat gain, Sensible heat factor (SHF), Bypass
factor, Grand Sensible heat factor (GSHF), Apparatus dew point (ADP).

Unit-5
Refrigeration Equipment and Application:

Compressors, condensers, evaporators and expansion devices, Air washers, Cooling, towers, and humidifying
efficiency, Elementary knowledge of transmission and distribution of air through ducts and fans.

Applications: Food Preservation, transport refrigeration, cold storage, refrigerates freezers, Ice plants, water
coolers, comfort, and air conditioning refrigeration.

Other systems: Cryogenic liquefaction and refrigeration system, thermoelectric refrigeration system, steam
jet refrigeration system, vortex tube refrigeration system, Magnetic refrigeration system.

Textbooks:

1. Refrigeration and Air conditioning, by Manohar Prasad, New Age Intnl. (P) Ltd.Pub.
2. Refrigeration and Air conditioning by Arora and Domkundwar.
3. Refrigeration and Air conditioning by Ballaney.
4. Refrigeration and Air conditioning by C.PArora. Reference books:

1.Refrigeration and Air conditioning by Stoecker and Jones.

2.Refrigeration and Air conditioning by Roy J.Dossat.

3.Thermal Environment Engg. By Kuhen, Ramsey and Thelked.

4.Refrigeration and Air conditioning by R.C. Arora,PHI

Web Links:

1. https://archive.nptel.ac.in/courses/112/105/112105129/
. https://archive.nptel.ac.in/courses/112/107/112107208/
https://archive.nptel.ac.in/courses/112/105/112105128/
http://home.iitk.ac.in/~samkhan/ME340A.htm
https://ocw.mit.edu/courses/4-401-environmental-technologies-in-buildings-fall-
2018/35b1bfdbe2b8d720f6aaScde6bcaf3770 MIT4 401F18 lecl7.pdf
6. https://ocw.mit.edu/courses/8-21-the-physics-of-energy-fall-
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REFRIGERATION and AIR CONDITIONING LAB
Any 8 experiments out of following:
1. Experiment on vapor compression refrigeration test rig and calculation of performance parameters.
Experiment on vapor absorption refrigerator and calculation of performance parameters.
To study different types of expansion devices used in refrigeration systems.
To study different types of evaporators used in refrigeration systems.
To study different types of condensers.
To study the basic components of the air-conditioning system.
Experiment on the air-conditioning test rig and calculation of performance parameters.
Study of the window air conditioner.

o =N I S

Experiment on Ice plant for its performance assessment.
10 Study of Hermetically sealed compressor.
11. Experiment on the Desert cooler and calculation of performance parameters.

Programme Elective — I (PEC-I)

C[L-T-P]: 4[3-1-0]

Course Objective:

This course aims at developing understanding about taking decisions on Industrial problems by making analytical
calculations from the given data.

Course Outcomes:

At the end of the course student will be able to

CO1 |Understand basics of operations Research and solve linear programming problems

CO2 |Understand and solve Transportation Problems and Assignment problems

CO3 |Understand and solve Game Theory and Decision Theory and Game theory problems

CO4 |Analyze and solve stochastic inventory problems and Understand Simulation

COS5  |Analyze and solve Queuing theory problems and Dynamic Programming Problems

Course Content:

UNIT-1

Introduction: Basics of Operation Research, Origin & development of operation Research, applications.
Linear Programming: Introduction & Scope, Problem formulation, Graphical Method, Simplex method,
primal and dual problem, sensitivity analysis.

UNIT-2

Transportation Problem: Methods of obtaining initial and optimum solution, degeneracy in transportation
problems, unbalanced Transportation Problem.

Assignment Problem: Methods of obtaining optimum solution, Maximization problem, travelling salesman
problem. UNIT-3
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Game Theory: Two-person Zero sum game, Solution with/without saddle point, dominance rule, Different
methods like Algebraic, Graphical and game problem as a special case of Linear Programming. Decision
Theory and its applications Laplace, Hurwicz, Mini-max criteria

UNIT-4

Stochastic inventory models: Single & multi period models with continuous & discrete demands, Service
level & reorder policy.

Simulation: Use, advantages & limitations, Discrete event Simulation.

UNIT-5

Queuing models: Characteristics of Queuing Model, M/M/1 and M/M/S system, Dynamic
Programming: Forward and Backward recursion, DP Applications. Textbooks:

1. Operations Research by- Prem Kumar Gupta & D.S. Hira, S. Chand.

. Introduction to Operation Research, by- Hillier, McGraw Hill.

. Applied Operations Research, J.K.Sharma, Trinity.

. Operations Research - An Introduction, by- Hamdy A. Taha, Pearson India. Reference Books:

. Operation Research, by- Wayne L. Winston, Thomsan Learning.

. Operations Research: Principles and Practice, by- Ravindran, Phillips, Solberg, John Wiley & Sons.

. Operations Research, by Vivek Kumar S.K. Kataria & Sons.

. Operation Research, by Yadav& Malik Oxford University Press.

Web Links:

1. https://youtu.be/PwpjcUNRGOo

2. https://youtu.be/knZrhVkZ71Q

3. https://youtu.be/66aKgySf9vo

AW N = B W

PEC-I:NME328 POWER PLANT ENGINEERING
C[L-T-P]: 4[3-1-0]

Prerequisite: Course on Applied Thermodynamics

Course Objectives: Develop a comprehensive understanding of different power plant types, including their
requirements, design principles, analysis techniques, performance evaluation methods, and economic studies.

(

Students will be able to
col Understand power plant economics, selection, and current power generation status in
India.
o2 Familiarize with steam power plant layout, boilers, and condensers with cooling
towers.

Gain knowledge about diesel and gas turbine power plants, their layouts, components,
and site selection.
CO4 Learn about nuclear power plants, reactors, waste disposal, and hydroelectric power

COo3

plants.
COs Understand electrical systems, instrumentation, and the impact of power generation on
pollution.
COURSE CONTENT:
Unit-I

41



Power plant economics and selection: Power and energy, classification of sources of energy, review of
thermodynamic cycles related to power plants, General layout of modern thermal power plant, Site selection,
and Present status of power generation in India.

Economics of Power Generation: Load curves, Load duration curves, Connected load, Maximum load, Peak
load, Base load and peak load power plants, Load factor, Plant capacity factor, Plant use factor, Demand
factor, Diversity factor, Cost of power plant, Performance and operating characteristics of a power plant,
Tariff for electric energy.

Unit-11

Steam power plant: General layout of steam power plant, Power plant boilers including critical and
supercritical boilers. Fluidized bed boilers, boilers mountings, and accessories, Different systems such
as coal handling systems, pulverizers and coal burners, combustion systems, draft, ash handling
systems, Dust collection systems,

Unit-I11

Diesel power plant: General layout, Components of Diesel power plant, Performance of diesel power
plant, fuel system, lubrication system, air intake, and admission system, supercharging system, exhaust
system, diesel plant operation and efficiency, heat balance, Site selection of diesel power plant,
Comparative study of diesel power plant with steam power plant.

Gas turbine power plant: Layout of gas turbine power plant, Elements of gas turbine power plants,

Gas turbine fuels, cogeneration, auxiliary systems such as fuel, controls and lubrication, operation and

maintenance, Combined cycle power plants, Site selection of gas turbine power plant

Unit-1V
Nuclear power plant: Nuclear fusion and fission, Chain reaction, Nuclear fuels, Components of a
nuclear reactor, Classification of reactors, Pressurized water reactor, Boiling water reactor, Gascooled
reactor, CANDU reactor, Fast breeder reactor, Nuclear waste, and its disposal, Nuclear power plants in
India.
Hydroelectric power plant: Hydrology, Principles of working, applications, site selection, classification
and arrangements, hydroelectric plants, runoff size of plant and choice of units, operation, and
maintenance, hydro systems, interconnected systems.

Unit-V
Electrical system: Generators and generator cooling, transformers and their cooling, bus bar, etc.

Instrumentation Purpose, classification, selection and application, recorders and their use, listing of
various control rooms.

Pollution: Pollution due to power generation

Textbooks:

1. Power Plant Engineering by P.K. Nag, Tata McGraw Hill.

2. Steam & Gas Turbines & Power Plant Engineering by R. Yadav, Central Pub. House.
3. Power Plant Technology, M.M. El-Wakil, McGraw-Hill Education.

4. A Textbook of Power Plant Engineering by R. K. Rajput, Laxmi Publications.

Reference books:

N
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1. Power Plant Engineering by F.T. Morse, Aftiliated East-West Press Pvt. Ltd, New Delhi/Madras.
2. Theory and Practice of Heat Engine by D. A. Rangham, Camb. Univ. Press
3. Power Generation, Operation, and Control by Allen J. Wood, Bruce F. Wollenberg, and Gerald B.

Sheblé, John Wiley & Sons.
4. Combined Cycle Gas & Steam Turbine Power Plants by R. R. Peacock, Institution of Electrical
Engineers.
Online study resources:
1. (272) Power Plant Engineering - YouTube
2. Free Power Engineering Tutorial - Basics of Power Plant Engineering | Udemy

VII SEMESTER

Programme Elective - I (PEC-II)

Course Outcomes:



https://www.youtube.com/watch?v=tYBg-zsli98&list=PLLy_2iUCG87BT8H9uMufjrcPF5e6Qd2bz
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https://www.youtube.com/watch?v=tYBg-zsli98&list=PLLy_2iUCG87BT8H9uMufjrcPF5e6Qd2bz
https://www.udemy.com/course/basics-of-power-plant-engineering/
https://www.udemy.com/course/basics-of-power-plant-engineering/
https://www.udemy.com/course/basics-of-power-plant-engineering/

Course Objectives: This course considers the background of depleting fossil fuel reserves and lays
emphasis on the utilization of alternative energy sources for meeting Varying requirements and ensure
sustainable development while assessing the impact of both conventional and non-conventional sources of
energy on civilization.

Course Outcomes:

By the end of this course, student will be able to

COl1 | Understand effect of fossil fuels on global warming and their relative impact on the
environment.

Comprehend the energy scenario of world in general and India in particular along with
CO2 | assessment of potential of alternative sources of energy.




CO3 | Design, analyze and develop theoretical framework for use of alternative sources of energy
for different applications.

CO4 | Evaluate the performance of the various non-conventional and renewable energy sources.

CO5 | Understand and analyze recent advancements in energy generations like magneto hydro
dynamic power generation, fuel cell technology, hydrogen energy etc. and develop energy
management skills.

Course Content:

UNIT-1

Energy resources and their utilization:

Indian and global energy sources, Status of Energy generation from different sources, Energy planning,
Energy parameters (energy intensity, energy-GDP elasticity), Introduction to various sources of energy,
Solar thermal, Photovoltaic, Water power, Wind energy, Biomass, Ocean thermal, Tidal and wave energy,
Geothermal energy, Hydrogen energy systems, Fuel cells, Decentralized and dispersed generation.

Solar radiations:

Extraterrestrial radiation, Spectral distribution, Solar constant, Solar radiations on earth, Measurement of
solar radiations, Solar radiation geometry, Flux on a plane surface, Latitude, Declination angle, Surface
azimuth angle, Hour angle, Zenith angle, Solar altitude angle expression for angle between incident beam
and the normal to a plane surface (no derivation), Local apparent time, Apparent motion of sun, Day
length, Solar radiation data for India.

UNIT-2 Solar energy:

Solar thermal power and conversion, Solar collectors, Flat plate, Performance analysis of flat plate
collector, Solar concentrating collectors, Types of concentrating collectors, Thermodynamic limits to
concentration, cylindrical collectors, Thermal analysis of solar collectors, Tracking CPC and solar swing.
Solar thermal energy storage, Different systems.

Applications, Water heating, Space heating & cooling, Solar distillation, solar pumping, Solar pond, solar
cooking, Greenhouses, Solar power plants.

UNIT-3 Biogas:

Photosynthesis, Bio gas production, Aerobic and anaerobic bio-conversion process, Raw materials,
Properties of bio gas, Producer gas, Transportation of bio gas, bio gas plant technology & status,
Community biogas plants, Problems involved in bio gas production, Bio gas applications, Biomass
conversion techniques, Biomass gasification, Energy recovery from urban waste, Power generation from
liquid waste, Biomass cogeneration, Energy plantation, Fuel properties, Biomass resource development in
India.

Wind energy:

Properties of wind, Availability of wind energy in India, wind velocity, Wind machine fundamentals,
Types of wind machines and their characteristics, Horizontal and Vertical axis wind mills, Elementary
design principles, Coefficient of performance of a wind mill rotor, Aerodynamic considerations in
windmilldesign,Selectionofawindmill, Windenergyfarms,Economicissues,Recentdevelopment.

UNIT-4

Electrochemical effects and fuel cells:

Principle of operation of an acidic fuel cell, Reusable cells, Ideal fuel cells, other types of fuel cells,
Comparison between acidic and alkaline hydrogen-oxygen fuel cells, Efficiency and EMF of fuel cells,
Operating characteristics of fuel cells, Advantages of fuel cell power plants, Future potential of fuel cells.
Tidal power:

Tides and waves as sources of energy, Fundamentals of tidal power, Use of tidal energy Limitations of
tidal energy conversion systems. Geothermal energy: Structure of earth’s interior, Geothermal sites,
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of geothermal station with schematic representation, Site selection for geothermal power plants.
Advanced concepts, Problems associated with geothermal conversion.

UNIT-5

Ocean energy:

Principle of ocean thermal energy conversion, Wave energy conversion machines, Power plants based

on ocean energy, Problems associated with ocean thermal energy conversion systems, Thermoelectric
OTEC, Developments of OTEC, Economics.

Wave Energy:

Introduction, Wave energy Conversion Systems, advantages and disadvantages of Wave Energy, status of
wave Energy in India.

Magneto Hydro Dynamics:

Working principle, MHD Generator, advantages disadvantage and requirement of MHD, losses on MHD
generator.

Textbooks:
1. Rai G.D, "Non-Conventional energy Sources", Khanna Publishers.
2. S. K. Dubey," Non-Conventional energy Resources", Dhanpat Rai & Co.
3. B.H.Khan," Non- Conventional Energy Resources",McGraw Hill education ( India) Private
Limited.
4. Shobh Nath Singh," Non- Conventional Energy Resources", Pearson Education Private Limited.

Reference books:
1.Bansal Keemann, Meliss," Renewable energy sources and conversion technology", Tata McGraw
Hill.

Web Links:

1. https://www.youtube.com/live/7Ry643d3deE
2. https://youtu.be/aoG6eY 89rWI

3. https://youtu.be/yNiEJzFrqjE
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PEC-IV: NME463 NON-DESTRUCTIVE EVALUATION C[L-T-P]: 3[3-0-0]

Prerequisite: Basic Science courses

Course objectives:

To provide the knowledge of non-destructive techniques to identify the health of the mechanical components

and systems.

Course Outcomes:
Students will be able to

COl

Have concepts of basic technology of inspection and evaluation according to the
material of the system and components.

CO2

Have specific knowledge of surface morphology, eddy current techniques.

CO3

Understanding of Eddy Current Testing, probes, methodology of current
measuring.

CO4

Understanding of Ultrasonic Testing, transducers.
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PEC-1V: NME467 PRODUCT DESIGN & DEVELOPMENT
C[L-T-P]: 3[3-0-0]

Prerequisite: Manufacturing science



Course objective:
To provide the exposure to the real design issues of product development.

Course Outcomes:
Students will be able to

CO1 Understand the basic theory of process of product design and different phases of
design.

CO2 Carry out cost and benefit analysis through various cost models.

CO3 Be familiar with the design protection and Intellectual Property.

CO4 Understand the Applications of Computers in product design.

CO5 Analyse the methodologies for product design, development and management.

Course Content:

Unit I:

Introduction to Product Design: Introduction to PDD, Applications, Relevance, Product Definition,
Scope, Terminology. Design definitions, the role and nature of design, old and new design methods,
Design by evolution. Examples such evolution of bicycle, safety razor etc. Need based development,
technology-based developments. Physical reliability & Economic feasibility of design concepts.

Unit I1:

Morphology of Design: Divergent, transformation and convergent phases of product design.
Identification of need, Analysis of need. Design for what? Design criteria, functional aspects. Aesthetics,
ergonomics, form (structure). Shape, size, color. Mental blocks, Removal of blocks, Ideation Techniques.
Creativity, Checklist.

Unit I11:

Transformations: Brainstorming &Synectics. Morphological techniques. Utility concept, Utility value,
Utility index. Decision making under multiple criteria. Economic aspects of design. Fixed and variable costs.
Break-even analysis.

Unit I'V:

Reliability: Reliability considerations, Bath tub curve, Reliability of systems in series and parallel.
Failure rate, MTTF and MTBF. Optimum spares from reliability consideration. Design of displays and
controls, Man-Machine interface, Compatibility of displays and controls. Ergonomic aspects.
Anthropometric data and its importance in design. Applications of Computers in product design.

Unit V:

_Information and literature search, patents, standards and codes. Environment and
safety considerations. Existing techniques such as work-study, SQC etc. which could be used to
improve method & quality of product. Innovation versus Invention.

Text books:

1. Product Design & Manufacturing by A.K. Chitab& R. C. Gupta, PHI (EEE).
2. Product Design and Development by Karl T Ulrich, Steven D. Eppinger

3. Reliability Engineering, S.C. Sharma Khanna Book Publishing Co.

4. Product Design & Decision Theory by M.K. Starr, Prentice Hall

Reference books:
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1.The Technology of Creation Thinking by R.P. Crewford, PrenticeHall
2.The Art of Thought by Grohem Walls, Bruce & Co., New York

3. Human Factor Engg. byMccormickE.J.,McGrawHill.
4. Engineering: An Introduction to Creative profession by G.C. Beakley, H.W. Leach,Macmillan.

OEC-II: NME471 COMPOSITE MATERIALS
C[L-T-P]: 2[2-0-0]

Prerequisite: Fundamental knowledge of material science and engineering materials.

Course Objective:

Students will be able to

CO1 Understand the concepts of composite materials fabrications of composite and their
properties.
Cco2 Understanding fibrous and particulate composites, their stress strain behavior and

important properties.
Analysis of laminated composites and understanding of orthotropic lamina and

co3 laminated theory.
CO4 Characterize composites by evaluating various mechanical properties.
CO5 Analyze and identify the damages in composite structures.

Course Content:

Unit I:
IRERORIBEON D finition, Characteristics classification Particulate and fibrous composites. Fibers
Matrices and Fabrication of Composites: Advance fibers, Glass fibers carbon and graphite fibers
Aramid fibers Boron Fibers and other fibers. Matrix materials: Polymer and Metals, Fabrication of
composites.

_ :Nomenclatures, volume and weight fractions, Longitudinal

Strength and Stiffness, Transverse Stiftness and Strength, Prediction of shear and
Poisson Ratio, Failure modes.
Short Fiber Composites Theories of stress transfer Modulus and Strength of Short fiber.

_: Hooke's law for orthotropic Materials, Stress- strain Relations

and engineering Constants, Strength of an Orthotropic Lamina.

_ :Strain and stress Variation in a laminate, Synthesis of

Stiffness Matrix, Construction and Properties of Special Laminates, Dtermination of laminae stress
and strains, Analysis of laminates after initial failure. Hygro-thermal stresses in Laminates.
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e O SR EIONIORNCOHIPOSIERY 12 xio| Tension test, Uniaxial Compression Test,

Inplane Shear test, Uniaxial Bending Tests Determination of Interlaminar Shear Strength and Fracture
toughness.Damage Identification Using Nondestructive Evaluation Techniques.

Textbooks:
3.Analysis and Performance of fiber composite by Agrawal,B.D., Broutman L.J., John Wiley & Sons
4. Introduction to composite Materials by Tsai S.W.,Hahn H.T., Thechnomic West Port, Conn.

Reference books:
3.Primer on Composite Material Analyisis, Haplin J.C., Technomic Stanford, Conn.1984
4.Mechanics of composite materials, Jones R.M., Sripta Book Company Washington D.C.

OEC-IT: NME473 OPTIMIZATION METHODS IN ENGG.
C[L-T-P] : 2[2-0-0]

Course Objective: The course aims at development of understanding regarding optimization of nonlinear
functions

Course Outcomes:
After successful completion of this course students will be able to

COl1 Learn classical optimization techniques.

CO2 Learn one dimensional minimization methods.

CO3 Solve unconstrained optimization Problems.

CO4 Solve Constrained optimization Problems.

CO5 Apply Genetic Algorithm to Optimization Problems.

Course Content:

Unit-1I:
Introduction to Optimization: Introduction, Historical Development, Engineering application,
Classification of Optimization Problems

Classical Optimization Techniques: Single variable Optimization, Multi variable optimization
without constraint, with constraint and with inequality constraint.

Unit-I1

One Dimensional Minimization Methods: Elimination methods- Unrestricted search,
Exhaustive search, Dichotomous search, Interval Halving method, Fibonacci Method,
Golden section method.

Unit-111
Unconstrained optimization Techniques:
Direct search methods- random search method, Grid search method, Univariate method, Pattern

directions, Powell's method.
Indirect search Methods- Steepest Decent Method, Conjugate gradient Method, Newton's Method.
Davidon-Fletcher-Powell method, BFGS Method.

Unit-IV:
Constrained optimization Techniques:

Direct methods- Sequential Linear programming, Zoutendijk's Method of Feasible Directions.
Indirect methods-Interior penalty function method, Exterior penalty function Method.
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Overview of Modern Methods of Optimization, Genetic Algorithm.
Text books:
1. Engineering Optimization Theory and Practice by Rao S.S.
2. Optimization Methods for Engineers by N.V.S. Raju, PHI.
3. Genetic Algorithms by Kalyanmoy Deb
4. Genetic Algorithms in search, optimization and machine learning by David E Goldberg, Pearson

Reference books:
1. Operations Research: Applications and Algorithms by Winston W L
2. Integer and Combinational Optimization by G.L.Nemhauser and L.A.Wolsey

3. Multi-objective evolutionary optimization for Product Design and Manufacturing by LihuiWang,
4. Methods of Optimization by Walsh G R.

Web Links:

1. https://youtu.be/ awAywLKuEQ
2. https://youtu.be/gY9c1 ANeZrQ
3. https://youtu.be/84HOL EiJ4M

VIII SEMESTER

Programme Elective -V (PEC-V)

PEC-V: NME472 AUTOMOBILE ENGG. C[L-T-P]: 4[3-0-2]

Prerequisite: Course on I C Engine and Energy Conversion

Course Objectives:

This course aims at developing the understanding of different functional components of automobile and
their use in automobile.

Course Outcomes:

After completion of this course, students will have ability to

COl1 Understand the basic requirements from automobile and technology used in them.
co? Understand working of different functional systems of automobile such as brakes, suspension
system.

CO3 Understand working of different functional systems of automobile such as steering system and
Gear Box..

CO4 Understand working of different functional systems of automobile such as Driveline system
and Axles.

CO5 Understand working of different functional systems of automobile such as Vehicle Electrical
systems and wheels and tyres.
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OPEN ELECTIVE-III (OEC-III)

Course Outcomes:

d




Course Content:

Unit-1

Quality Concepts: Evolution of Quality concept, TQM concept, Quality concept in design. Control of
purchased product, Evaluation of supplies, Capacity verification, Development of sources, Procurement
procedure, Manufacturing Quality Methods and Techniques for manufacture. Control on Purchased
Product: Procurement of various products, evaluation of supplies, capacity verification, Development of
sources, procurement procedure.

Quality tool and techniques: Introduction to Six Sigma, Lean principles & continuous improvements
Quality concept in design: Design for six sigma(DFSS),Design for experiments(DOE) & Design for
manufacturing(DFM)

Manufacturing Quality: Methods and Techniques for Inspection and control of product, Quality in sales
and services, Guarantee, analysis of claims.

Unit 11

Quality Management:

Organization structure and design, Quality function deployment, Economics of quality value and
contribution, Quality cost: Prevention, appraisal, internal failure & external failure costs, optimizing
quality & cost reduction programme, use of QM initiatives, tools, and techniques in an organization.
Human factor in quality:

Attitude of top management, co-operation of groups, operator ‘s attitude & responsibility causes of
operator ‘s error and corrective methods.

Unit — II1

Statistical process control(SPC):

Control charts:

Theory of control charts, construction and use of X & R charts, process capability study, use of control
charts, Limitations of X bar and R charts. Attribute control charts

Defects, construction, and analysis of using p-chart, effect of variable sample size, construction, and use of
C-chart

Unit IV

Defects Diagnosis and Prevention:

Defect study, identification and analysis of defects, corrective measures, factors affecting reliability, MTTF,
calculation of reliability, Building reliability in the product, evaluation of reliability, interpretation of test
results, reliability control, maintainability.

Failure Mode & Effect Analysis (FMEA): Introduction to FMEA, Risk assessment & prioritization of
failure modes.

Reliability Engineering: Introduction to reliability concept, reliability prediction & reliability
improvement technique.

Maintainability & Availability: Introduction to maintainability concept, Availability calculation &
Preventive Maintenance Strategies

Unit vV

Environmental management system: Introduction to ISO 14001 & Environmental Sustainability
Practices

Lean manufacturing: Introduction to Lean Principles, Tool (eg.5S, Kanban) & Waste Reduction
Techniques.

Total productive maintenance (TPM): Introduction to TPM concept & strategies for improving
equipment effectiveness.

1S0-9000 and its concept of Quality Management:
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Introduction, characteristics of quality assurance system. ISO -9000: scope, application, terms &
definitions, evolution of ISO-9000 series, ISO 14000 Taguchi method, JIT- advantages and disadvantages.
zero defects, quality circle.

Textbooks:

6. TQM in New Product Manufacturing - Menon, H.G. (McGraw Hill)

7. Total Quality Management - Lt. Gen. H. Lal (Wiley Eastern Limited)

8. Beyond Total Quality Management - Greg Bounds (McGraw Hill)

9. The Management & Control of Quality - Evans & Lindsay (Thompson South-Western).

10. Total Quality Management: Text & Cases - Jankiraman& Gopal (PHI Learning New Delhi).

Reference books:

5. Total Quality Management: A Primer - S M Sundara Raju (Tata McGraw Hill, New Delhi).

6. Introduction to Quality Management and Engineering - Sower, Savoie& Renick (Pearson
Education Asia).

Total Quality Management - Besterfield Dale H (Pearson Education Asia, Second Edition). 8.Total
Quality Management: A Practical Approach - H Lal (New Age International)
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