














































































THIAGARAJAR COLLEGE OF ENGINEERING: MADURAI - 625 015 

B.E. (MECHANICAL ENGINEERING) 

COURSES OF STUDY 

(For the candidates admitted from 2022-23 onwards) 

THIRD SEMESTER 

Course Name of the Course Category No. of Hours 

Code /Week 

L T 

THEORY 

22ME310 Partial Differential Equations and BSC 3 1 
Numerical Methods 

22ME320 Mechanics of Materials PCC 3 -

22ME330 Metal Joining and Sheet Metal PCC 3 -

Working 
22ME340 Thermal Engineering PCC 3 -

THEORY CUM PRACTICAL 

22ME350 Production Drawing ESC 2 -

PRACTICAL 

22ME370 Thermal Engineering Lab PCC - -

22ME380 Manufacturing Processes Lab PCC - -

22ES390 Design Thinking ESC 1 0 

Total 15 1 

: Basic Science Course BSC 
HSSMC 
ESC 
PCC 

: Humanities and Social Sciences including Management Course 
: Engineering Science Course 

L 

T 

p 

Note: 

: Programme Core Course 

: Lecture 

: Tutorial 

: Practical 

1 Hour Lecture is equivalent to 1 credit 

1 Hour Tutorial is equivalent to 1 credit 

2 Hours Practical is equivalent to 1 credit 

p 

-

-

-

-

4 

2 

2 

4 

12 

Credits 

4 

3 

3 

3 

4 

1 

1 

3 

22 

Passed in Board of Studies on 03.05.2023 Approved in 65th Academic Council Meeting on 27.05.2023 





THIAGARAJAR COLLEGE OF ENGINEERING: MADURAI - 625 015 

B.E. (MECHANICAL ENGINEERING) 

COURSES OF STUDY 

(For the candidates admitted from 2022-23 onwards) 

FOURTH SEMESTER 

Course Name of the Course Category No. of Hours 

Code /Week 

L T 

THEORY 

22ME410 Operations Research BSC 3 1 

22ME420 Design of Machine Elements PCC 2       1

22ME430 Machining Processes PCC 3 -

22ME440 Fluid Mechanics PCC 3 -

22ME450 Manufacturing Automation PCC 3 -

PRACTICAL 

22ME470 Strength of Materials and Material ESC - -

Science Lab 
22ME480 Machining Practices Lab PCC - -

22ME490 Project Management HSSMC 3 -

AUDIT COURSE 

22AAPX0 Audit Course -2 AUD 2 -

Total 15 2 

: Basic Science Course BSC 
HSSMC 
ESC 
PCC 
AUD 

: Humanities and Social Sciences including Management Course 
: Engineering Science Course 

L 

T 

p 

Note: 

: Programme Core Course 
: Audit Course 

: Lecture 

: Tutorial 

: Practical 

1 Hour Lecture is equivalent to 1 credit 

1 Hour Tutorial is equivalent to 1 credit 

2 Hours Practical is equivalent to 1 credit 

p 

-

-

-

-

-

2 

2 
-

-

4 

Credits 

4 

3 

3 

3 

3 

1 

1 

3 

-

21 

Passed in Board of Studies on 03.05.2023 Approved in 65th Academic Council Meeting on 27.05.2023 

22



THIAGARAJAR COLLEGE OF ENGINEERING: MADURAI - 625 015 

B.E. (MECHANICAL ENGINEERING) 

COURSES OF STUDY 

(For the candidates admitted from 2022-23 onwards) 

FIFTH SEMESTER 

Course Name of the Course 

Code 

THEORY 

22MEPXX Programme Elective Course - 1 

22ME520 Kinematics and Dynamics of 
Machinery 

22ME530 Metrology and Quality Control 

22ME540 Heat and Mass Transfer 

22YYGX0 Interdisciplinary Elective 

PRACTICAL 

22ME560 Dynamics and Measurements Lab 

22ME570 Fluid Mechanics and CFO Lab 

22ME580 CAM and Metrology Lab 

PROJECT 

22ME590 Project-1 

Total 

PCC 
IEC 
PEC 
P 

: Programme Core Course 
: Interdisciplinary Elective Course 
: Programme Elective Course 
: Project 

L : Lecture 

T : Tutorial 

P : Practical 

Note: 

1 Hour Lecture is equivalent to 1 credit 

1 Hour Tutorial is equivalent to 1 credit 

2 Hours Practical is equivalent to 1 credit 

Category No. of Hours 

/Week 

L T p 

PEC 3 - -

PCC 3 - -

PCC 4 - -

PCC 3 - -

IEC 3 - -

PCC - - 2 

PCC - - 2 

PCC - - 2 

p - - 6 

16 - 12

Credits 

3 

3 

4 

3 

3 

1 

1 

1 

3 

22 

Passed in Board of Studies on 03.05.2023 Approved in 65th Academic Council Meeting on 27.05.2023 



THIAGARAJAR COLLEGE OF ENGINEERING: MADURAI - 625 015 

B.E. (MECHANICAL ENGINEERING) 

COURSES OF STUDY 

(For the candidates admitted from 2022-23 onwards) 

SIXTH SEMESTER 

Course Name of the Course Category No. of Hours 

Code /Week 

L T 

THEORY 

22ME610 Accounting and Finance HSSMC 3 -

22ME620 Design of Transmission Systems PCC 3 -

22MEPXX Programme Elective Course - 2 PEC 3 -

22MEPXX Programme Elective Course - 3 PEC 3 -

22YYGX0 Interdisciplinary Elective OEC 3 -

THEORY CUM PRACTICAL 

22EG660 Professional Communication HSSMC 0       1

PRACTICAL 

22ME670 Heat Transfer Lab PCC - -

22ME680 CAD Lab PCC - -

PROJECT 

22ME690 Project-2 p - -

Total 15      1 

: Basic Science Course BSC 
HSSMC 
ESC 
PCC 
OEC 
PEC 

: Humanities and Social Sciences including Management Course 
: Engineering Science Course 

p 

L 

T 

p 

Note: 

: Programme Core Course 
: Open Elective Course 
: Programme Elective Course 
: Project 

: Lecture 

: Tutorial 

: Practical 

1 Hour Lecture is equivalent to 1 credit 

1 Hour Tutorial is equivalent to 1 credit 

2 Hours Practical is equivalent to 1 credit 

p 

-

-

-

-

-

2 

2 

2 

6 

12 

Credits 

3 

3 

3 

3 

3 

2 

1 

1 

3 

22 

Passed in Board of Studies on 03.05.2023 Approved in 65th Academic Council Meeting on 27.05.2023 













































































[List of Exo eriments 
No. Experime nt co 

1. Plumbing Exercise: CO1 
Assemble of plumbing pipeline circuit for domestic application (Any one 
Plumbina Exercise) - 4 hours 

2. Fitti n g Exercis es: CO2 
Preparation of SquareN/UGauge/Taper Fitting (Any one Fitting 
Exercises) - 4 hours 

3. Sheet Metal Exercis es: CO3 
Preparation of Dustpan/Tray/ Liter Cone - (Any one sheet metal 
Exercise) - 6 hours 

4. Carpentry Exercises: CO4 
Preparation of wooden parts like Photo frame/Office tray (Any one 
Carpentry Exercise) - 6 hours 

5. Arc welding Ex ercises: CO5 
Preparation of lap/butt joint using arc welding process (Any one Welding 
Exercise) - 4 hours 

L earning R esourc es 
1. Lab Manual, Department of Mechanical Engineering, TCE (2022)
2. John K.C "Mechanical Workshop", Practiice by Prentice Hall India Learning Private Limited, 

Second edition, 2010.

Course Desig'--n""'e .... rs�----------
1. Dr.R.Sivasankaran
2. Mr. M. Karthic

Assistant Professor 
Assistant Professor 

Passed in Board of Studies on 02.12.2022 

Mechanical 
Mechanical 

rssmech@tce.edu 
mkmect@tce.edu 

Approved in 64th Academic Council Meeting on 11.01.2023 





















































No. Experiment co 

3. Retardation test on Diesel enqine CO1 
4. Volumetric efficiency test on Diesel engine / Reciprocating air compressor CO1 
5. Performance test on vapour compression /absorption Refrigeration test rig CO2 
6. Performance test on Air conditioning test rig CO2 
7. Performance test on steam Boiler and Turbine CO3 
8. Steam dryness fraction test usinq separatinq and throttlinq calorimeter CO3 
9. Determination of valve timing of 4-stroke and port timing of 2-stroke CO4 

engines 
10. Evaluation of physical properties such as flash point, fire point and CO4 

viscosity of fuel 

Learning Resources 

1 . Lab Manual, Department of Mechanical Engineering, TCE (2022) 
2. https://nptel.ac.in/courses/112103262/1 byDr. Pranab K. Mondal and Dr. Vinayak N. Kulkarni,

IITG.

Course Designers 

1. Prof.A.Valan Arasu
2. Dr.B.Karthikeyan

Professor Mechanical Engineering 
Assistant Professor Mechanical Engineering 

avamech@tce.edu 
bkmech@tce.edu 

Passed in Board of Studies on 03.05.2023 Approved in 65
th 

Academic Council Meeting on 27.05.2023 





Assessment Pattern - Terminal Examination 

Trade I Trade -1 I Trade-2 I Total 
Students will be evaluated in any two trades from Foundry, Smithy and Welding, with 1 ½ 
hours duration each. 
Any Two from Foundry, I
Smithy and Welding 

50 I 50 I 100 

Terminal Examination will be conducted for a Maximum of 100 Marks and it will be converted to 40 
marks. 

I List of Exercises 

No. Exercises co 

Foundry: 
1. Preparation of green sand mould using single piece pattern (Anvil/Pulley CO1 

Block/Spur Gear). 
2. Preparation of green sand mould using split pattern (Dumbbell). CO1 
3. Metal Melting and pouring. CO1 
4. Preparation of component usinq plastic injection mouldinq machine. CO2 

Smithy: 
5. Conversion of Round rod into Square rod bv hand forqinq. CO3 
6. Preparation of Tool for shaping machine/Chisel. CO3 
7. Preparation of S - Hook / Z - Clamp. CO3 
8. Preparation of square headed bolt. CO3 

Welding: 
9. Practice Exercise on Simulation of Gas Weldinq. CO4 
10. Preparation of Lap/Butt/Corner/T Joint using Gas Welding with CO5 

appropriate flame settings. 
11. Preparation of Lap/Butt/Corner IT Joint using MIG Welding/TIG Welding CO5 

with appropriate current and voltage settings. 
12. Preparation of Lap joint on metal sheets using Spot Welding. CO6 

Testing - Demonstration Exercises: 
13. Demonstration on Inspection of castings and weldments (surface cracks) ---

usinq liquid penetrant test method. 
14. Demonstration of inspection of castings and weldments (Internal cracks) ---

usinQ ultrasonic flaw detector. 

Learning Resources 

1 . Lab Manual, Department of Mechanical Engineering, TCE (2022) 

2. S. K. Hajra Choudhury, Nirjhar Roy, A. K. Hajra Choudhury, "Elements of Work shop Technology,
Vol - I Manufacturing Processes", Media Promoters and Publishers Pvt. Ltd, 2017.

Course Desig_n_e_rs ______________________________ � 
1. Dr. M. Kannan 
2. Dr. R. Sivasankaran 

Assistant Professor Mechanical Engineering mknmech@tce.edu 
Assistant Professor Mechanical Engineering rssmech@tce.edu 

Passed in Board of Studies on 02.12.2022 Approved in 64th Academic Council Meeting on 11.01.2023 

















































• Terminal practical examination will be conducted for 100 Marks as per the COE norms, to
evaluate any 2 machine tool trades like turning, milling, drilling, grinding, shaping etc. with 1 ½ hours
duration each & it will be converted in to 40 Marks.

• If he/she got less than 50 marks in terminal examination, he/she has to undergo this examination as
arrear during subsequent supplementary examination schedule.

llabus

The following sample parts/assemblies and the possible machine tools shall be used for 
h" . h h f II bl f f mac inInq t e parts are qIven In t e o owInq ta e or re erence purpose:

S.No. Assembly Machine tools shall be used 

1. Single Way Tool Post 
Lathe, Vertical Milling, Horizontal 
Tapping and Drilling machine tools 

2. Machine vice 
Lathe, Vertical Milling, Horizontal 
Tapping and Drilling machine tools 

milling, Shaping, 

milling, Shaping, 

3. Universal Joint 
Lathe, Vertical Milling, Shaping, Tapping and Drilling 
machine tools 

4. Tail Stock Spindle Binding Lever Lathe and horizontal injection molding machine 

5. Quick Change Tool Post Lathe, Milling ad Drilling machine 

6. Catch Plate Lathe, Milling and Surface Grinding machine 

7. Face Plate Lathe, Milling and Surface Grinding machine 

8. Drilling vice Lathe, Milling and Drilling machine 

9. Four Way Tool Post Lathe, Milling, shaping Tapping and Drilling machine 

10. Flange Coupling Lathe, Milling and Drilling machine 

List of Ex riments 

No. co 

1. CO1 
2. CO2 

3. 
Conducting facing, step turning, undercut and Thread operations using CO2 
Conventional/CNC Lathe. 

4. 
5. 
6. 
7. 
8. 
9. 
10. 

Learning Resources 

CO3 
CO3 
CO4 
CO4 
cos 

cos 

CO6 

1. Manufacturing Practices Lab Manual, Department of Mechanical Engineering, TCE (2022)
2. Serape Kalpakjian and Steven R.Schmid, "Manufacturing Engineering and Technology", Seventh 

Edition, PHI, 2018.
3. S. K. Hajra Choudhury, Nirjhar Roy, A. K. Hajra Choudhury, "Elements of Work shop 

Technology, Vol - II Machine Tools", Fifteenth Edition Media Promoters and Publishers Pvt. Ltd, 
2010.

Course Desig=n=e ... rs"-------------------------------
1. Dr.C. Paramasivam Professor 
2. Dr.M.Balamurali Assistant Professor 

Passed in Board of Studies on 02.12.2022 

Mechanical Engineering 
Mechanical Engineering 

cpmech@tce.edu 
balacim82@tce.edu 

Approved in 64th Academic Council Meeting on 11.01.2023 







































Assessment Pattern 

Fluid Mechanics Lab (50%) CFD Lab (50%) 
Continuous Assessment Continuous Assessment 

Laboratorv Observation and Record I 75% Laboratorv Observation and Record I 75% 
Test I 25% Test I 25% 

Terminal Examination (Duration:1 ½ Hours) Terminal Examination (Duration: 1 ½Hours) 
Test and Viva Voce I 100% Test and Viva Voce I 100% 

List of Exoeriments 

No. Experiment co 

FLUID MECHANICS LAB 
1. Determination of flow rate of fluid in a pipe usinq Venturi meter. CO1 
2. Determination of flow rate of fluid in a pipe using Orifice meter. CO1 
3. Determination of frictional loss in pipes. CO1 
4. Determination of diameter of pipe carrvinq water usinq Bernoulli's theorem. CO2 
5. Perform ance test on turbines (Pelton wheel/Francis turbine). CO3 
6. Performance test on pumps (Centrifuqal pump/Reciprocatinq pump). CO3 

CFD LAB 

7. Determination of pressure, velocity distribution and losses in CO4 
laminar/turbulent flow of fluid through a circular pipe using numerical 
simulation software. 

8. Determination of pressure, velocity distribution and losses in laminar CO4 
flow over a flat plate or between two parallel plates using numerical 
simulation software 

9. Determination of pressure, velocity distribution, and losses in CO4 
incompressible fluid flow through a venturi meter using numerical 
simulation software. 

1( Determination of flow behaviour of fluid flowing over a flat plate/  cos 

cylinder / air foil blade usinq numerical simulation software. 
11 Determination of pressure, velocity, temperature and Mach number CO6 

distribution in a compressible fluid flow through a convergent-
divergent nozzle using numerical simulation software. 

1� Determine temperature distribution in a solid wall under steady state I transient CO6 
condition usinq numerical simulation software. 

Learning Resources 

1. Lab Manual, Department of Mechanical Engineering, TCE 2022
2. https://nptel.ac.in/courses/112105045/ -Computational Fluid Dynamics by Professor Suman

Chakravarty, IIT Kharagpur 
3. https://nptel.ac.in/courses/112107079/ - Computational Fluid Dynamics by Professor Krishna M.

Singh, IIT Madras 

Course Desig�n_e_rs ______________________________ � 
1. Mr. M. Ramasamy 
2. Dr. T. Baskaran
3. Dr. P. Maran
4. Dr. M.S. Govardhanan

Assistant Professor Civil Engineering 
Professor Civil Engineering 
Professor Mechanical Engineering 
Assistant Professor Mechanical Engineering 

mrciv@tce.edu 
tbciv@tce.edu 
pmmech@tce.edu 
govardhanans@tce.edu 

Passed in Board of Studies on 02.12.2022 Approved in 64th Academic Council Meeting on 11.01.2023 























[List of Exoeriments I 
No. Experiment co 

1. Conduction heat transfer test on metal bar apparatus CO1 
2. Heat transfer analysis in a laaaed pipe CO1 
3. Determination of specific heat capacity of air CO1 
4. Heat transfer performance of pin-fin in natural convection CO2 
5. Heat transfer performance of pin-fin in forced convection CO2 
6. Determination of Biot number for a lumped thermal capacity system CO3 
7. Experiment on Transient heat transfer analysis CO3 
8. Experimental study of heat transfer in fluidized bed CO3 
9. Determination of heat transfer co-efficient in natural convection CO4 
10. Determination of heat transfer co-efficient in forced convection CO4 
11. Determination of Stefan - Boltzmann constant cos 

12. Determination of Emissivity of the given gray surface cos 

13. Determination LMTD and effectiveness of heat exchanger CO6 

Learning Resources 

1. Lab Manual, Department of Mechanical Engineering, TCE (2022)
2. https://nptel.ac.in/courses/103/101/103101137/ by Prof. Ganesh A. Viswanathan, Chemical

Engineering, IIT Bombay 

Course Desig=n=e .... rs=--------------------------------
1. Dr. A.Valan Arasu
2. Dr.K.Srithar
3. Dr. M.S. Govardhanan

Professor Mechanical Engineering 
Professor Mechanical Engineering 
Assistant Professor Mechanical Engineering 

avamech@tce.edu 
ksrithar@tce.edu 
govardhanans@tce.edu 

Passed in Board of Studies on 02.12.2022 Approved in 64th Academic Council Meeting on 11.01.2023 



















No. Topic 
No. of 

Periods 
4.4 Application to Field Problems in Structural domain using 2D 2 

triangular elements. 
5 Two Dimensional Problems 

5.1 Plane stress, plane strain and axisymmetric problems - D matrix 1 
5.2 Application to Field Problems in Structural domain using 2D 2 

trianQular elements. 
5.3 Application to Field Problems in Thermal domain using 2D 2 

triangular elements. 
6 lso Parametric & Higher Order Elements 

6.1 Rectangular Elements -Quadrilateral Elements - Natural co- 1 
ordinate systems - lsoparametric elements 

6.2 Shape functions for lso parametric elements 1 
6.3 Formulation of stress strain & strain displacement relation for 1 

lso parametric Elements 

6.4 Numerical integration using Gaussian Quadrature 1 
6.5 Six noded triangular Element- Eight noded Rectangular Element- 2 

Formulation of Shape functions in Natural coordinate system 
Total 36 

Course Desig=n=e .... rs==----------------------------------
1. Dr. V. Balasubramani
2. Mr. C.Vignesh

Associate Professor 
Assistant Professor 

Passed in Board of Studies on 02.12.2022 

Mechanical Engineering 
Mechanical Engineering 

vbmech@tce.edu 
cvmech@tce.edu 

Approved in 64th Academic Council Meeting on 11.01.2023 













































































S llabus 
SAFETY AND CLEANLINESS: 
IN PUBLIC PLACES: Introduction - Cleanliness and Safety, Process of observation-Pre-training test, 
Seeing Vs observing, preparing the mind for effective observation, steps in observation process. 
Presentation of observation - Introduction of 4W1 H Format, Label writing, Label grouping. Activities 
- Learning by watching video, Site Visits - Home & Housing society, College campus, Public transport
site etc. and post-training activities.
IN FACTORY: Introduction - factory/industry, Cleanliness in factory - Need of cleanliness,
practices/measures to keep cleanliness, Examples of Cleanliness. Safety in a Factory - Introduction
to safety, unsafe condition &unsafe act, methods of ensuring Safety-personal protective equipment,
machine guarding, electrical safety, material handling equipment and ergonomics. Effect of ignoring
safety &cleanliness - Impact of safety & cleanliness in factory, Types & examples of accidents­
pictures and videos. Activities - Factory visit - Observing of safety & cleanliness, Label marking.
Preparation of report - Factory Layout, unsafe locations and its problems, unclean locations and its
problems, Final presentation - on observed safety and cleanliness.

Textbook�----------------------------------
1. Sharad Anerao, Rana T.S., and Ashish Patil, "Module-1: Observation Skills - Safety &

Cleanliness", Nutan Maharashtra Institute of Engineering and Technology, Talegaon, Pune &

Samarth Vidya Sankul, Vishnupuri, Telegaon Dabhade - Pune, 1st Edition, 2018

[Course Contents and Lecture Schedule
Module 

Topic 
No. of 

No. Periods 
1 SAFETY AND CLEANLINESS IN PUBLIC PLACES: 

Introduction - cleanliness and Safety, Process of observation - Pre-training 

1.1 test, Seeing Vs observing, preparing the mind for effective observation, steps 2 

in observation process. 

1.2 
Presentation of observation - Introduction of 4W1 H Format, Label writing, 

2 
Label grouping. 

1.3 
Activities - Learning by watching video, Site visits - Home & Housing society, 

College campus, Public transport site etc. and post-training activities. 

2 SAFETY AND CLEANLINESS IN FACTORY: 
Introduction - Layout and scenario of factory 2 

2.1 
Cleanliness in factory - Need of cleanliness, practices/measures to keep 

2 
cleanliness, Examples of Cleanliness. 

Safety in a Factory - Introduction to safety, unsafe condition & unsafe act, 

2.2 methods of ensuring Safety - personal protective equipment, machine 2 

guarding, electrical safety, material handling equipment and ergonomics. 

2.3 
Effect of ignoring safety & cleanliness - Impact of safety & cleanliness in 

2 
factory, Types & examples of accidents - pictures and videos. 

Activities - Factory visit - Observing of safety & cleanliness, Label marking. 

2.4 Preparation of report - Factory Layout, unsafe locations and its problems, 

unclean locations and its problems, 

3. Final presentation - on observed safety and cleanliness. 

Total 12 

[Course Desianers
1. Mr.C. Kannan M/s. TAFE Pvt. Ltd., Madurai ckannan@tafe.com 
2. Dr.A. Valan Arasu Mechanical Engineering avamech@tce.edu 
3. Dr C. Paramasivam Mechanical Engineering cpmech@tce.edu 
4. Mr.C. Vignesh Mechanical Engineering cvmech@tce.edu 
5. Mr.M. Karthic Mechanical Engineering mkmect@tce.edu 
6. Mr.H. Ramesh

Manager (Materials) 
Professor  
Professor 
Assistant Professor 
Assistant Professor 
Assistant Professor Mechatronics rameshh@tce.edu 

Passed in Board of Studies on 03.05.2023 Approved in 65th Academic Council Meeting on 27.05.2023 
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S llabus 
Manufacturing: Introduction, System Dynamic (SD) model through observation, Activity 1: List the 
man-made things around you and classify them. Input-Process-Output model of manufacturing: 
Introduction, Activity 2: Identify the raw material and process to manufacture the given product, 
drawing of IPO model for the given product. Evolution of craftsman (Job) production: Example, 
characteristics, advantages and disadvantages identify the input, process and output for the given 
craftsman product, Activity 3 - Compare home kitchen and mechanized kitchen and write advantages 
and disadvantages. Assembly line production: characteristics, examples for evolution of 
manufacturing like garments, difference between the job and mass production, Activity 4: Relate the 
individual (Tailor) skills Vs use of machines (Garment Factory) in case of stitching of garments. Case 
study: Study on craftsman, batch and mass production industry and comparison. Activity 5: Report 
writing and presentation. Factory concept: Types of waste, things seen in factory, Organization of 
men, Types of materials, IPO model for college canteen/kitchen, flow model of information, material 
and operator, factory language - vocabulary. 
Textbook s),_ _____________________________ _ 
1. Dr.Jayant Kittur and Prof.Sachin Kulkarni, "Module-2: Evolution of Modern Manufacturing",

Nutan Maharashtra Institute of Engineering and Technology, Talegaon -Pune & Samarth Vidya
Sankul, Vishnupuri, Telegaon Dabhade - Pune, P' Edition, 2018

[Course Contents and Lecture Schedule 

Module 
Topic 

No. 

1. Manufacturing: Introduction, System Dynamic (SD) model through 
observation 

1.1 Activity 1: List the man-made things around you and classify them. 
2. Input-Process-Output model of manufacturing: Introduction 

2.1 Activity 2: Identify the raw material and process to manufacture the given 
product, draw the IPO model for the Qiven product 
Evolution of craftsman (Job) production: Example, characteristics, 

3. advantages and disadvantages, identify the input, process and output for the 
given craftsman product 

3.1 Activity 3: Compare home kitchen and mechanized kitchen and write 
advantages and disadvantages 

4. Assembly line production: characteristics, examples for evolution of 
manufacturing like garments, difference between the job and mass production 

4.1 
Activity 4: Relate the individual (Tailor) skills Vs use of machines (Garment 
Factory) in case of stitching of garments 

5. Case study: Studies on craftsman, batch and mass production industry and 
comparison 

5.1 Activity 5: Report writing and presentation 

6. Factory concept: Types of waste, things seen in factory, Organization of 
men, Types of materials 

6.1 
IPO model for college canteen/kitchen, flow model of information material and 
operator. Factory language - vocabulary. 

Total 

[Course Designers

No. of 
Periods 

2 

2 

2 

2 

2 

1 

1 

12 

1. Mr.C. Kannan M/s. TAFE Pvt. Ltd., Madurai ckannan@tafe.com 
2. Dr.A. Valan Arasu

Manager (Materials) 
Professor & Head Mechanical Engineering avamech@tce.edu 

3. Dr C. Paramasivam Professor Mechanical Engineering cpmech@tce.edu 
4. Mr.C. Vignesh Assistant Professor Mechanical Engineering cvmech@tce.edu 
5. Mr.M. Karthic Assistant Professor Mechanical Engineering mkmect@tce.edu 
6. Mr.H. Ramesh Assistant Professor Mechatronics rameshh@tce.edu 

Passed in Board of Studies on 03.05.2023 Approved in 651h Academic Council Meeting on 27.05.2023 
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Module 
Topic 

No. of 
No. Periods 

Procrastination - ways to overcome procrastination, Principles of time 
2.1 management - Eisenhower matrix and Pareto principle (80/20 Rule), Busy 2 

Vs Productive 
Body language - Introduction, components of body language - Proxemics, 

2.2 Oculesics, Haptics, Kinesics, paralanguage, Chronemics, Chromatics, 1 
Olfactics and Ortifacts 
Brainstorming: Types, Primary rulles of brainstorming, Applications,

3. Benefits, Rules of brainstorming, Traditional brainstorming Vs Advanced 2 
brainstorminq, Creative thinkinq techniques. 
Team work: Introduction, Difference between of workgroup and team, 

4. Characteristic of good team, Types of teams, Importance and benefits of 2 
team work. 
Conflict management: Styles of conflict management, types of conflicts, 

4.1 Activity on identifying the type of conflict, reasons for conflicts, method to 1 
resolve conflict. 

5. Factory language: Importance and benefits. 1 
6. Organization of factory: Introduction, Forms of orqanization structure. 1 

Total 12 

Course Desig=n=e .... rs.:,_ _______________________________ _ 
1. Mr.C. Kannan
2. Dr.A. Valan Arasu
3. Dr C. Paramasivam
4. Mr.C. Vignesh
5. Mr.M. Karthic
6. Mr.H. Ramesh

Manager (Materials) 
Professor  
Professor Assistant 
Professor Assistant 
Professor Assistant 
Professor 

Passed in Board of Studies on 03.05.2023 

M/s. TAFE Pvt. Ltd., Madurai 
Mechanical Engineering 
Mechanical Engineering 
Mechanical Engineering 
Mechanical Engineering 
Mechatronics 

ckannan@tafe.com 
avamech@tce.edu 
cpmech@tce.edu 
cvmech@tce.edu 
mkmect@tce.edu 
rameshh@tce.edu 

Approved in 65th Academic Council Meeting on 27.05.2023 



























SI.No. Topics No. of 
Periods 

5.6 Decision Makinq and Manaqer's Job - Issues of Leqalitv, Privacy and Ethics 1 
5.7 Intelligent Systems and Employment Levels. 1 

Total 36 

Course Desig_n�e_rs ________________________________ _ 
1. S. Muralidharan 
2. S.Karthikeyan 
3. ML. Mahadevan 

Professor 
Professor 
Associate Professor 

Passed in Board of Studies on 03.05.2023 

Mechanical Engineering 
Mechanical Engineering 
Mechanical Engineering 

murali@tce.edu 
skarthikeyanlme@tce.edu 
mlmmech@tce.edu 

Approved in 65th Academic Council Meeting on 27.05.2023 





















[Course Contents and Lecture Schedule I 

No. Topic 
No. of 

Periods 
1. Introduction to flow 

1.1 Introduction to flow, different kinds of flow in an industry. Understanding flow through 2 
video with open ended questions. 

1.2 Observing the material flow with a help of videos. Flow Vs Process: Example of 2 
expressway traffic, Hospital, Kitchen etc. Benefits of understandinq material flow. 

1.3 Activity 1: Identify along with simple layout the different process and flow involved for 
the qiven environment. 

2 VmapQ 
2.1 Introduction to material flow mapping tool called "VmapQ" (Quick Visual Map). 1 

Definition of material flow and VmapQ. 
2.2 Meaning and types of material stores in an industry like Raw Material (RM), Work-in- 1 

Proqress (WIP) and Finished Good (FG) stores and its conventional representation. 
2.3 Activity 2: Identify the material flow for the given environment like kitchen, canteen, 

colleqe, restaurant or any factory. 
3 Preparation of VmapQ 

3.1 Step-by-step procedure for the preparation of VmapQ material flow chart for canteen, 2 
kitchen, hospital or any factory 

3.2 Preparation of labels on safety, cleanliness and quality as per 4W1 H format, Making A4 2 
sheet report and Presentation procedure. 

3.3 Activity 3: Preparation of VmapQ material flow map with respect to a product or 
process qiven. 

3.4 Factory visit: Prepare VmapQ for the factory visited and present it as per the 
procedure qiven. 

4 Types of waste 
4.1 Introduction to different kinds of waste, Visualizinq the waste. 
4.2 Definition and types of waste. Focus on 3 major wastes like Defects, Transportation and 1 

WIP. 
Activity 4: Record different kinds of waste prevailing for the given environment like 1 
colleqe, hospital, restaurant, shoppinq mall, industry etc. 

Total 12 

Course Desig_n_e_rs ______________________________ _ 
1. Mr.C. Kannan Manager (Materials) 
2. Dr.A. Valan Arasu Professor 
3. Dr C. Paramasivam Professor 
4. Mr.C. Vignesh Assistant Professor 
5. Mr.M. Karthic Assistant Professor 
6. Mr.H. Ramesh Assistant Professor 
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ckannan@tafe.com 
avamech@tce.edu 
cpmech@tce.edu 
cvmech@tce.edu 
mkmect@tce.edu 
rameshh@tce.edu 
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No. Topic 
No. of 

Periods 
3.3 Concepts of Vmap-2, steps to make Vmap-2, evaluation and presentation. Seven 3 

steps to create effective layout. 
3.4 Vmap-3 benefits, visualizinq flow at cell level, steps to prepare Vmap-3. 3 
4. standardized work 

4.1 Introduction to standardized work and benefits. 3 
Total 24 

Course Desig'""n __ e_rs __________________________________ ... 
1. Mr.C. Kannan Manager (Materials) 
2. Dr.A. Valan Arasu Professor 
3. Dr C. Paramasivam Professor 
4. Mr.C. Vignesh Assistant Professor 
5. Mr.M. Karthic Assistant Professor 
6. Mr.H. Ramesh Assistant Professor 
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22EG660 PROFESSIONAL COMMUNICATION Category L T P Credit 

HSS O 1 2 2 

Terminal Exam Type-Lab 

Preamble 
The prime focus of this course is to enhance the employability and career skills of students with an 

emphasis on grooming them as value-driven professionals. The practice of essential language skills 

improves their ability to communicate persuasively and ensures their industry-readiness to face real­

life challenges. 

Prerequisite 

Basics of Technical English 

Course Outcomes 

On the successful completion of the course, students will be able to 

cos Course Outcomes TCE Expected Expected 
Proficiency Proficiency Attainment 
Scale in% Level% 

CO1 Demonstrate adequate soft skills relevant for TPS3 70% 70% 
workplace 

CO2 Listen and respond to native and non-native TPS3 65% 65% 
accented delivery 

CO3 Interpret general/technical topics in group TPS3 70% 70% 
discussion 

CO4 Present effectively both in general and TPS3 70% 70% 
technical contexts and interviews 

CO5 Exhibit verbal aptitude skills through reading TPS3 70% 70% 
and writing 

CO6 Write error-free business correspondence TPS3 70% 70% 

!Mapping with Programme Outcomes
- -

cos PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 s M 

CO2 L s s s 

CO3 L M s s 

CO4 L M s s 

Passed in Board of Studies Meeting on 03.12.2022 Approved in 64th Academic Council Meeting on 11.01.2023 
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cos L M s s 

CO6 M s s M 

S- Strong; M-Medium; L-Low

Internal Assessment 

Students' performance will be continuously assessed in various classroom activities that include 

Listening, Speaking, Reading and Writing components for 50 marks as detailed below: 

Listening Test -10 

Speaking Test (Group Discussion, Mock interview and Technical Presentation) -25 

Reading and Writing Test 

Total 

End Semester Assessment (LAB): 

Listening Test 

Group Discussion 

-20 

-20 

Self-introduction and Personal Interview I BEC -Vantage speaking Task 2 - 20 

General Aptitude Test 

Resume submission 

-30 

-10 

-15 

- 50 

Total -100 

List of Ex eriments/Activities with CO Ma 

S.No Activities Hours 
co 

T p 
Mappinq 

1 1.1. Introduction to soft skills 2 CO1 
1.2. Hard skills vs soft skills 

2 Listening Practice and Test 2 CO2 

3 Reading and reasoning practice from Technical 1 cos 

passaqes/articles/dailies 

4 1-minute Self-Introduction (based on interview style) 1 CO4 

5 GD Techniques 1 CO3 

6 GD Practice 3 CO3 

7 Interview Techniques 1 CO4 

Passed in Board of Studies Meeting on 03.12.2022 Approved in 64th Academic Council Meeting on 11.01.2023 



B.E. (Mechanical Engineering)

8 Mock interview 3 CO4 

9 Presentation skills 1 CO4 

10 Technical presentation 3 CO4 

11 
General Aptitude Practice and test - Vocabulary Development I

3 
cos 

Sentence completion / Error spotting /Analogy 

12 Business Correspondence - BEC - Vantage speaking Task II 1 CO6 

13 Basics of Technical Writing 1 cos 

14 Preparation of Resume 1 CO4 

Text Book: 

Work book prepared by the Faculty of Dept. of English. 

Reference Books & Web Resources: 

1. Brooks, Margret. Skills for Success. Listening and Speaking. Level 4 Oxford University Press,
Oxford: 2011.

2. Brook-Hart, Guy. Business Benchmark. Upper-intermediate: Student's book, Volume 1.
Cambridge University Press: 2013.

3. Patnaik, Priyadarshi. Group Discussion and Interview Skills - Cambridge University Press
India; Second edition (1 September 2015).

4. Hughes, Glyn and Josephine Moate. Practical English Classroom. Oxford University Press:
Oxford, 2014.

5. www.cambridgeenglish.org (BEC - LSRW)
6. www.examenglish.com (Online Exams for international ESL Exams)
7. www.testpreppractice.net (GRE Tests -Vocabulary /Analogy / Sentence Completion /

Reading)
8. https://www.freshersworld.com (Placement Papers)

Extensive Reading: 

Who Moved My Cheese? - Spencer Johnson, Ebury Publishing, 2002. 

Course Designers: 

1 Dr. A. Tamilselvi (Convenor),Professor,English 

2 Dr. S. Rajaram, Professor.English 

3 Dr. G. Jeya Jeevakani , Assistant Professor.English 

4 Dr. M. Sarpparaje, Assistant Professor.English 

tamilselvi@tce.edu 

sreng@tce .ed u 

gjjeng@tce.edu 

mseeng@tce.edu 
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Preamble 

Production Drawing is an indispensable communicating medium employed in industries to furnish all 
information required to manufacture and assembly of the components of a machine. It deals with the blue 
print reading and the preparation of orthographic projections of various machine parts and assemblies 
with all details of products regarding material, surface finish and tolerances along with fits as per ISO/BIS 
drawing standards for drawing practices through manual method. 
 

Prerequisite 

•  Engineering Graphics 

 

Course Outcomes 

On the successful completion of the course, students will be able to 
 

CO# Course Outcome 
TCE Proficiency 

Scale 
Expected 

Proficiency 
Expected 

Attainment 

CO1 
Explain the ISO/BIS standards of production 
drawing 

TPS2 70 70 

CO2 
Interpret the blue print drawing as per drawing 
standards 

TPS2 70 70 

CO3 
Explain the tolerances, limits and fits used in 
production drawing 

TPS2 70 70 

CO4 
Draw manual assembly drawing from the given 
part drawings 

TPS3 70 65 

CO5 
Draw manual part drawing from the given 
assembly drawing 

TPS3 70 65 

CO6 
Draw the manual detailed/production drawing 
from the given assembly/part drawing 

TPS3 70 65 

 

Mapping with Programme Outcomes 

COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

CO1 M L - - - - - - - - L - S - - 

CO2 S M L - - - - - - - L - S - - 

CO3 S M L - - - - - - - L - S - - 

CO4 S M L - - - - - - - M - S - - 

CO5 S M L - - - - - - - M - S - - 

CO6 S M L - - - - - - - M - S - - 

S- Strong; M-Medium; L-Low 
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Assessment Pattern (Revised) 

 
Internal Evaluation 

*Terminal 
Examination 

CAT- 1 CAT- 2 Plates/OCR  Model Exam Theory 

TPS  
COs 

1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 

CO1 - 40 - - - - - - - - 6 - - 6 - 

CO2 - 20 - - - - - - - - 12 - - 12 - 

CO3 - 40 - - - - - - - - 12 - - 12 - 

CO4 - - - - - 30 - - 30 - - 20 - - 20 

CO5 - - - - - 30 - - 30 - - 20 - - 20 

CO6 - - - - - 40 - - 40 - - 30 - - 30 

Question pattern for Terminal Examination* 

PART-A       
Understand type    5 x 6 Mark   = 30 Marks  

PART – B 
Apply type [either / or Type] 
 
B1. Part to Assembly     1 x 20 Mark = 20 Marks   
B2. Assembly to Part     1 x 20 Mark = 20 Marks  
B3. Detailed/Production Drawing 1 x 30 Mark = 30 Marks  
              -------------------- 

      Total            = 100 Marks  

                 --------------------- 

Syllabus 

ISO/BIS Drawing standards for practice - Sizes of drawing sheet, lettering, terminologies of drawing 

layout, title block, scale, types of line & its application, methods of dimensioning, uses of different grades 

of pencils, drawing sheet folding method, Sections – hatching, cutting planes, revolved, removed, half 

and local sections. Classification of drawings, Difference between machine drawing over production 

drawing. Conventional representation – Materials, springs, gears, surface roughness, weld 

dimensioning, internal & external thread, bolts, nuts, screws and keys. Blueprint Reading – Interpretation 

of information from the given production/detailed drawing. Limits and Tolerances - Elements, system 

and arrangement of dimensioning, Indication of dimensional and geometrical tolerances, Indication of lay, 

Tolerance grade number of different manufacturing process, selection of tolerance grade, standard 

tolerance grade, computation of IT tolerance, positioning of tolerance, computation of fundamental 

deviations. Fits - Hole and Shaft basis system of fits, classifications, and calculation. 

Assembly Drawing: Preparation of assembly drawing from the given part drawing like Screw jack, Swivel 

Bearing, Drill Jig, Square way tool post, Clapper Block etc. 

Part Drawing: Preparation of part drawing from the given assembly drawing like Steam Stop valve, 

Machine vice, Spark plug, Single way tool post, Lathe Travelling Rest, Pipe vice etc. 

Production/Detailed drawings: Preparation of production/detailed drawing of part/assembly drawing 

like Piston assembly, Milling Fixture, Pipe vice, Pierce and blank tool etc.  

 

Textbook (s) 

1. K.R.Gopalakrishna, “Machine Drawing”, Eighteenth Edition, Subhas Stores, Bangalore, 2013. 

2. K.L. Narayana, P.Kannaiah and K. Venkata Reddy, “Machine Drawing”, Third Edition,   New Age 

International Publishers, New Delhi, 2019. 
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Learning Resources 

1. BIS-SP46:2003 standard recommendations for school practices. 

2. K.L. Narayana, P.Kannaiah and K. Venkata Reddy, “Production Drawing”, Third Edition,   New 

Age International Ltd., New Delhi, 2014. 

3. Thamos P.Olivo and Dr.C.Thamos Olivo, “Basic Blueprint Reading and Sketching”, 9th edition, 

Industrial Press Inc, New York, 2011. 

4. Walter W Sturtevant, “Practical Problems in Mechanical Drawing and Blue-Print Reading”, 

Wentworth Press, 2016. 

5. PS. Gill, “A Text Book of Machine Drawing”, Seventh edition Reprint, S.K. Kataria & Sons. New 

Delhi. 2004. 

6. RK. Dhawan, “A Text book of Machine Drawing”, First Edition, Sultan Chand and Sons, New 

Delhi, 2015. 

Course Contents and Lecture Schedule 

No. Topic 
No. of 

Periods 

1 ISO/BIS Drawing standards for practice 

1.1 Sizes of drawing sheet, lettering, terminologies of drawing layout, title block, scale, 
types of line & its application, methods of dimensioning, uses of different grades of 
pencils, drawing sheet folding method, 

2 

1.2 Sections – hatching, cutting planes, revolved, removed, half and local sections. 
Classification of drawings, Difference between machine drawing over production 
drawing. 

2 

1.3 Blue Print Reading – Interpretation of information from the given 
production/detailed drawing.  

2 

1.4 Conventional representation – Materials, springs, gears, surface roughness, 
weld dimensioning, internal & external thread, bolts, nuts, screws and keys. 

2 

1.5 Limits and Tolerances - Elements, system and arrangement of dimensioning, 
Indication of dimensional and geometrical tolerances, Indication of lay, Tolerance 
grade number of different manufacturing process. selection of tolerance grade, 
standard tolerance grade, computation of IT tolerance, positioning of tolerance, 
computation of fundamental deviations. 

6 

1.6 Fits - Hole and Shaft basis system of fits, classifications, and calculation. 4 

2 Assembly Drawing  

2.1 Preparation of assembly drawing from the given part drawing-1 
(From the given Screw jack, Swivel Bearing, Drill Jig, Square way tool post, Clapper 
Block etc.) 

4 

2.2 Preparation of assembly drawing from the given part drawing-2 
(From the given Screw jack, Swivel Bearing, Drill Jig, Square way tool post, Clapper 
Block etc.) 

4 

2.3 Preparation of assembly drawing from the given part drawing-3 
(From the given Screw jack, Swivel Bearing, Drill Jig, Square way tool post, Clapper 
Block etc.) 

4 

3 Part Drawing  

3.1 Preparation of part drawing from the given assembly drawing-1  
(From the given Steam Stop valve, Machine vice, Spark plug, Single way tool post, 
Lathe Travelling Rest, Pipe vice etc.) 

4 

3.2 Preparation of part drawing from the given assembly drawing-2  
(From the given Steam Stop valve, Machine vice, Spark plug, Single way tool post, 
Lathe Travelling Rest, Pipe vice etc.) 

4 

3.3 Preparation of part drawing from the given assembly drawing-3  
(From the given Steam Stop valve, Machine vice, Spark plug, Single way tool post, 
Lathe Travelling Rest, Pipe vice etc.) 

4 

4 Production/Detailed drawing 
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No. Topic 
No. of 

Periods 

4.1 Preparation of production/detailed drawing-1  
(From the given Piston assembly, Milling Fixture, Pipe vice, Pierce and blank tool 
etc.) 

6 

4.2 Preparation of production/detailed drawing-2  
(From the given Piston assembly, Milling Fixture, Pipe vice, Pierce and blank tool 
etc.) 

6 

4.3 Preparation of production/detailed drawing-3 
(From the given Piston assembly, Milling Fixture, Pipe vice, Pierce and blank tool 
etc.) 

6 

 Total 60 

List of Exercises 

No. Exercises CO 

 Assembly Drawing with respect to Lecture Schedule  

1.  Preparation of assembly drawing from the given part drawing-1 CO4 

2.  Preparation of assembly drawing from the given part drawing-2 CO4 

3.  Preparation of assembly drawing from the given part drawing-3 CO4 

 Part Drawing with respect to Lecture Schedule  

4.  Preparation of part drawing from the given assembly drawing-1  CO5 

5.  Preparation of part drawing from the given assembly drawing-2  CO5 

6.  Preparation of part drawing from the given assembly drawing-3  CO5 

 Production/Detailed drawing with respect to Lecture Schedule  

7.  Preparation of production/detailed drawing-1 CO6 

8.  Preparation of production/detailed drawing-2  CO6 

9.  Preparation of production/detailed drawing-3  CO6 

 
  

Course Designers 

1.  Dr. K. Chockalingam Professor Mechanical Engineering kcmech@tce.edu 
2.  Dr. C. Paramasivam Professor Mechanical Engineering cpmech@tce.edu 
3.  Mr. M. Karthic Assistant Professor Mechanical Engineering mkmect@tce.edu 
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Preamble 

 
Energy is the lifeblood of modern society, powering our homes, industries, and transportation systems. 
This course delves into the intricacies of energy generation and utilization, and explores a diverse array 
of topics, ranging from traditional fossil fuels to renewable sources, as well as emerging technologies. 
 

Prerequisite 

• Nil 

Course Outcomes 

 
On the successful completion of the course, students will be able to 
 

CO# Course Outcome 
TCE 

Proficiency 
Scale 

Expected 
Proficiency 

Expected 
Attainment 

CO1 Determine Work transfer, heat transfer and Carnot 
efficiency.  

TPS3 70 65 

CO2 Determine the efficiency of Diesel engine power plants  TPS3 70 65 

CO3 Determine the power developed and thermal efficiency 
of gas turbine power plants. 

TPS3 70 65 

CO4 Calculate thermal efficiency of Steam power cycle and 
explain the nuclear power reactor  

TPS3 70 65 

CO5 Describe the working of renewable energy power 
generation systems such as Solar, wind, bio-mass and 
recent power generation techniques.  

TPS2 70 70 

CO6 Describe working of energy utilizing devices such as 
refrigerator, air conditioner, compressor, pump.  

TPS2 70 70 

 

Mapping with Programme Outcomes 

 

COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

CO1 S M L             

CO2 S M L             

CO3 S M L             

CO4 S M L             

CO5 M L              

CO6 M L              

 

S- Strong; M-Medium; L-Low 

 

 

 

 

 

22MEGD1 
ENERGY GENERATION AND 

UTILIZATION  

Category L T P C 
Terminal 

Exam Type 

IE 3 - - 3 Theory 
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Assessment Pattern 

 

 

Theory Theory Theory 

Assessment-1 Assessment-2 Terminal 
Examination Assignment-1 CAT-1 Assignment-2 CAT-2 

TPS  
COs 

1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 

CO1   20 5 10 20       2 6 10 

CO2   40 - 10 20       2 6 10 

CO3   40 5 10 20       2 6 10 

CO4   -      50 10 10 20 2 6 10 

CO5   -     25  10 20 - 4 10 - 

CO6   -     25  10 20 - 4 10 - 

 Total 16 44 40 
 

Syllabus 
 

Basics of Thermodynamics: System, state, properties, process, cycle –Reversible and irreversible, 

energy transfer, zeroth and first law of thermodynamics – heat engine cycle- Carnot cycle and efficiency. 

 

Diesel engine power generation: working – two stroke and four stroke Diesel engine, efficiency– 

Calculation, Support system for power generation – Cooling, lubrication, Starting, air supply system. 

 

Gas turbine power generation: working – open and close cycle gas turbine, simple Brayton cycle – 

Thermal efficiency calculation, working of Turbo jet and Turbo- prop Jet engines. 

 

Steam turbine power generation: Steam formation - working of boiler, high pressure steam, properties 

of steam – wet, dry saturated and superheated steam. Steam turbine: working – impulse and reaction 

turbine, Rankine Cycle: Simple Rankine cycle with superheated steam at turbine inlet - thermal efficiency 

calculations. Nuclear power generation: working – BWR, PWR, and FBR powerplant. 

 

Renewable Energy power generation: Solar power generation- thermal energy collectors, PV power 

system – working, selection of site. Wind power generation: Working – vertical axis and horizontal axis 

wind turbines, power in the wind, selection of site. Biomass power generation: Bio gasification, 

incineration, Biodiesel generation. Recent Power generation Techniques: Fuel cells-introduction, 

types, Hydroxy fuel cell construction and working, Concept of MHD and OTEC power generation, 

hydrogen generation technique- Electrolysis 

 

Utilization of energy in Thermal systems: Refrigeration - Definition, working principle, methods of 

refrigeration – vapour compression refrigeration system, Domestic refrigerator. Air-conditioning: 

Properties of moist air, conditioning of air, Summer and winter Air-conditioning system- construction and 

working. Compressor: Reciprocating Compressor – working, Rotary compressor – working. Pump: 

construction and working- Centrifugal pump and Reciprocating pump. 
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Textbook (s) 

1. Nag P.K., “Power Plant Engineering”- fourth edition, Tata McGraw Hill, New Delhi, 2017. 
 

2. Rajput R.K., “A Text Book of Power Plant Engineering”, Laxmi Publications (P) Ltd.,Fifth  
 edition 2016 

3. Rai G.D., “Non- Conventional Energy Sources”, fourth edition 2015, Khanna Publishers,  
New Delhi 

4. Rajput R.K., “A Text Book of Thermal Engineering”, Laxmi Publications (P) Ltd.,Eleventh   
 edition 2020 

Data Book 

1. R.S.Khurmi, J.K.Gupta  “Steam tables with Mollier Diagram” 8th edition January 2008, S Chand 
Publisher  
 

Reference Books &Web Resources 

 
1. M.M.EI-Wakil, “Power plant Technology”, Tata McGraw Hill, New Delhi, 2010. 

2. A.K.Raja, Srinvastava, Amit Praksh, “Power Plant Engineering ” New age International 2016 

3. Technology of Bio-Fuels(Ethanol & Biodiesel) Engineers India Research Institute  (2010) 

4. https://nptel.ac.in/courses/121106014/ Non conventional Energy resources,  IIT Madras 

5. https://www.youtube.com/watch?v=mpHZWYpKDJg, Energy resources and Technology IIT 

Kharagpur. 

 

Course Contents and Lecture Schedule 

 

No. Topic 
No. of 

Periods 

1. Basics of Thermodynamics: 

1.1 System, state, properties, process, cycle 1 

1.2 Reversible and irreversible, energy transfer, zeroth and first law of 

thermodynamics 

2 

1.3 heat engine cycle- Carnot cycle and efficiency. 2 

2 Diesel engine power generation:   

2.1 working – two stroke and four stroke Diesel engines. 1 

2.2 Efficiency– Calculation 2 

2.3 Support system for power generation – Cooling, lubrication, Starting, air 

supply system. 

2 

3 Gas turbine power generation:   

3.1 working – open and close cycle gas turbine, simple Brayton cycle – 

Thermal efficiency calculation 

3 

3.2 Working of jet engine- Turbojet and Turboprop 1 

4 Steam turbine power generation:        

4.1 Steam formation - working of boiler, high pressure steam, properties of 

steam – wet, dry saturated and superheated steam. 

3 

4.2 Steam turbine: working – impulse and reaction turbine, Rankine Cycle: 

Simple Rankine cycle with superheated steam at turbine inlet - thermal 

efficiency calculations 

3 

4.3 Nuclear power generation: working – BWR, PWR, and FBR powerplant. 2 

5 Renewable Energy power generation:  

5.1 Solar power generation- thermal energy collectors, PV power system – 2 

https://nptel.ac.in/courses/121106014/
https://www.youtube.com/watch?v=mpHZWYpKDJg
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No. Topic 
No. of 

Periods 

working, selection of site.  

5.2 Wind power generation: Working – vertical axis and horizontal axis wind 

turbines, power in the wind, selection of site. 

1 

5.3 Biomass power generation: Bio gasification, incineration, Biodiesel 

generation 

2 

5.4 Recent Power generation Techniques: Fuel cells-introduction, types, 

Hydroxy fuel cell construction and working, Concept of MHD and OTEC 

power generation, hydrogen generation technique- Electrolysis. 

2 

6 Utilization of energy in Thermal systems: 

6.1 Refrigeration-Definition, working principle, methods of refrigeration – 

vapour compression refrigeration system-domestic refrigerator 

1 

6.2 Air-conditioning: Properties of moist air, conditioning of air, Summer and 

winter Air-conditioning system- construction and working. 

2 

6.3 Compressor: Reciprocating Compressor – working, Rotary compressor – 

working.  

2 

6.4 Pump: construction and working- Centrifugal pump and Reciprocating 

pump. 

2 

 Total 36 

 

Course Designers 

 
1.  Prof. A. Valan arasu Professor Mechanical Engineering   avamech@tce.edu  
2.  Prof. K. Srithar Professor Mechanical Engineering   ksrithar@tce.edu  
3.  Prof. P. Maran Professor Mechanical Engineering   pmmech@tce.edu  
4.  Prof. V. Saravanan Professor  Electrical and Electronics 

Engineering  
vseee@tce.edu  

5.  Dr. M.S. Govardhanan Assistant 
Professor 

Mechanical Engineering   govardhanans@tce.edu  
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Preamble 

 
This course focusses on simplifying and improving learning process of a student, facilitates them to meet 
the demands on Higher Order Thinking Skills by enhancing their innovative ability, Encourages Self-
Directed Learning and Sharpens the learning skills they already possess and provides them with new 
learning skills. Contents of the course are based on the principles of educational neuroscience, cognitive 
psychology, human biology, and pedagogy. 
 

Pre requisite  

Nil  

Syllabus 

How the Brain Learns:  Physical and Electrochemical Changes in Brain during Learning, Factors 

Influencing these Changes, Subsystems Helping in Learning  

Human Memory:  Types of Memory-Sensory, Short-Term, &Long-Term, Mechanics of Memory 

Formation, Role of Sleep in Memory Consolidation, Role of Short-Term Memory in Academic Success, 

Prerequisites for Successful Thinking 

 

Bloom’s Taxonomy – Affective Domain, Psychomotor Domain, Cognitive Domain & Higher Order 

Thinking Skills, effectively using Affective Domain to Excel in other two Domains, Demands on Thinking 

Skills in Competitive and College Exams 

 

Concentration of Mind: What is Concentration? Relevance of Short-Term Memory in Developing 

Concentration, Root Causes for Low Attention Span, Mind Distractors, Conscious and Non-conscious 

Ways for Developing Concentration 

 

Challenges in Learning- Procrastination, Einstellung Effect, Superficial Concentration, Cramming 

(Sleepless Night), Limitations of Short-Term Memory, Memory Loss, Obstacles to Memory Retrieval, Lack 

of Attendance, Copying of Assignments. 

 

Effective and efficient way of learning: Effective Ways for Consolidating the Learning in Long-Term 

Memory- Peer Learning & Reciprocal Teaching, Self-Testing & Metacognition, Effective Ways for 

Revising the Entire Syllabus on the Day before the Exam ,Effective Ways for Retrieving the Learned 

Material in the Exam Hall, Developing an Innovative Ability (Transfer) for Achieving Academic Excellence 

- What is it?, Why Do We Need it?, How to Develop it?, Great People’s Advice and Practices -Nobel 

Laurette’s Advice on Learning, Nobel Laurette’s Learning Approaches during their Student Life, Prof. 

Richard Felder’s Memo to Students, Learning Process Flow Diagram, Strategies for winning admission 

and scholarship for PG/Ph.D. studies in top universities  

Out Comes /deliverables 

This course addresses the challenges faced by the learning students such as Procrastination of 
studies and assignments, Distraction of mind during study hours, spend sleepless nights for exam 
preparation, Unaware of learner-friendly diet and lifestyle, to meet the demands on thinking skills in 
college and competitive exams (GATE, TANCET, CAT, MAT, Campus Placement, TNPSC, UPSC, 
etc.,) 

Suggested readings and web resources  

1. Richard M. Felder, Rebecca Brent, Teaching and Learning STEM, A Practical Guide, Jossey Bass, 
2024. 

2. Derek Bok, Our Underachieving Colleges – A candid look at how much our students learn, why they 

22MEVA0 INNOVATE IN COLLEGE LIFE 
Category L T P C 
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should be learning more, Princeton University Press, 2008. 
3. Kathryn R. Wentzel and Jere E. Brophy, Motivating Students to Learn, 4th edition Routledge Taylor 

and Francis Group. 2014.  
4. Benjamin S. Bloom (Ed), Taxonomy of Educational Objectives, Cognitive Domain, Longman Higher 

Education, 1965.  
5. James M. Lang, Small Teaching: Everyday Lessons from The Science of Learning, Jossey Bass, 

2021. 
6. James E. Zull, The Art of Changing The Brain: Enriching the Practice of Teaching by Exploring the 

Biology of Learning, Routledge, 2023. 
7. L. Dee Fink, Creating Significant Learning Experiences: An Integrated Approach to Designing College 

Courses (The Jossey-Bass Higher and Adult Education), 2013. 
8. Daniel Coyle, The Talent Code, Greatness is not born, it’s grown, Arrow Books, 2010. 
9. Barbara Oakley, A Mind for Numbers, Tarcher Perigee, 2021. 
10. Peter C. Brown, Henry L. Roediger III, and Mark A. McDaniel, Make it Stick: The Science of Successful 

Learning, Belknap Press, 2023. 
11. Steven Johnson, Where Good Ideas Come from - Seven Patterns of Innovation, Penguin UK, 2011. 
12. Scott H. Young, Ultra learning, Harper Collins, 2019. 
13. Ellen J. Langer, The Power of Mindful Learning, Da Capo Press, 2016. 
14. John J. Ratey, Spark: The Revolutionary New Science of Exercise and Brain, Little Brown and 

Company, 2013. 
15. Susan A. Ambrose, Michael W. Bridges, Michele Diepietro, Marsha C. Lovett, and Marie K. Norman, 

How Learning Works, 7 Research based Principles for Smart Teaching, Wiley Desktop Editions, 2010. 
16. Santiago Ramon Cajal, Advice for a Young Investigator, Bradford Books, 2004. 
17. Michael D. Toth and David A. Sousa, The Power of Student Teams, Learning Science International, 

2019. 
18. Charles Duhigg, The Power of Habit: Why We Do, What We Do, and How to Change, Random House 

Books, 2013. 
19. Brant Cortright, The Neurogenesis, Diet and Lifestyle, Psyche Media, 2015. 
20. Anders Ericsson and Robert Pool, Peak: How all of us can achieve extraordinary things, Penguin 

Random House, 2017. 
21. Bruce Lipton, The Biology of Belief, Hay House Publishers India, 2009. 
22. Paulo Coelho, The Alchemist, A Fable About Following Your Dream, Harper, 2005. 
23. Carol S. Dweck, Mindset: How You Can Learn to Fulfill Your Potential, Constable and Robinson, 2012 

  

Course Contents and Lecture Schedule 

 

No. Topic 
No. of 

Periods 

1. How the Brain Learns:  

1.1 Physical and Electrochemical Changes in Brain during Learning 2 

1.2 Factors Influencing Physical and electrochemical Changes 1 

1.3 Subsystems Helping in Learning 2 

2 Human Memory: 

2.1 Types of Memory-Sensory, Short-Term, &Long-Term 2 

2.2 Mechanics of Memory Formation 2 

2.3 Role of Sleep in Memory Consolidation 1 

2.4 Role of Short-Term Memory in Academic Success 1 

2.5 Prerequisites for Successful Thinking 1 

3 Bloom’s Taxonomy: 

3.1 Affective Domain, Psychomotor Domain, Cognitive Domain & Higher 
Order Thinking Skills 

2 

3.2 effectively using Affective Domain to Excel in other two Domains 2 

3.3 Demands on Thinking Skills in Competitive and College Exams 2 

4 Concentration of Mind: 

4.1 What is Concentration? Relevance of Short-Term Memory in Developing 2 
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No. Topic 
No. of 

Periods 

Concentration, 

4.2 Root Causes for Low Attention Span, Mind Distractors 1 

4.3 Conscious and Non-conscious Ways for Developing Concentration 1 

5 Challenges in Learning: 

5.1 Procrastination, Einstellung Effect, Superficial Concentration, Cramming 
(Sleepless Night), 

2 

5.2 Limitations of Short-Term Memory, Memory Loss, Obstacles to Memory 
Retrieval, Lack of Attendance, Copying of Assignments 

2 

6 Effective and efficient way of learning: 

6.1 Effective Ways for Consolidating the Learning in Long-Term Memory- 
Peer Learning & Reciprocal Teaching, Self-Testing & Metacognition 

2 

6.2 Effective Ways for Revising the Entire Syllabus on the Day before the 
Exam, Effective Ways for Retrieving the Learned Material in the Exam Hall 

1 

6.3 Developing an Innovative Ability (Transfer) for Achieving Academic 
Excellence - What is it?, Why Do We Need it?, How to Develop it? 

1 

6.4 Great People’s Advice and Practices -Nobel Laurette’s Advice on 
Learning, Nobel Laurette’s Learning Approaches during their Student Life 

2 

6.5 Prof. Richard Felder’s Memo to Students, Learning Process Flow Diagram 1 

6.6 Strategies for winning admission and scholarship for PG/Ph.D. studies in 
top universities 

2 

 Total 35  

 

Course Designer profile  

 
Dr. C. Muruganantham, Ph.D., Prof & Head (Retd)., 
Dept of Mech Engg., Thiagarajar College of Engineering, Madurai – 625 015, Tamil Nadu, India. 
(www.tce.edu) 
 
Educational Consultant,  
M/s. New Gen Learner, (www.newgenlearner.com)  
A 204, Bhaggyam Athulya Apartments, 189 Rajiv Gandhi Salai, Sholinganallur,  
Chennai, Tamil Nadu, Pincode – 600 119 Mobile: +95 98421 11358,  Email: cmurug@gmail.com  
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Preamble 

 
In the field of air conditioning, chilled water systems are considered to be the holy grail. Although they are 
large and complex, they are used in many of the tallest buildings in the world, such as the Burj Khalifa in 
Dubai, the Merdeka 118 in Malaysia, and many others. In most large buildings (hotels, offices, shopping 
malls, hospitals, etc.) the cooling and air conditioning systems are based on chilled water. The focus of 
this course is on the operation and maintenance of modern chillers. 

Pre-requisite  

 Nil  

Syllabus 

 
Compressors for Chiller: 
Screw Compressor for Low capacity chiller, Reciprocating Compressor for medium capacity chiller, 
Centrifugal Compressor for high capacity chiller, Case Studies 
 
Types of Evaporators: 
Direct Expansion Evaporators (DX – Evap)- Air cooled chiller (Single Pass and 2 Pass water Flow), 
Flooded Evaporators (Single and 2 Pass) – Water cooled chiller, Case Studies 
 
Types of Condensers: 
 Air cooled Condensers -Forced Finned type, Water Cooled Condensers -Shell and Tube type, Case 
Studies. 
 
Metering Devices or Expansion Valves: 
Thermostatic Expansion Valve- conventional type, Electronic Expansion Valve- modern type, Case 
Studies 
Cooling Towers & Air Handling Unit: 
Induced Draft Cooling Tower, Forced Draft Cooling Tower, Air Handling Unit (AHU)- importance, Types-
heat recovery AHU and AHU with 3-way valve, Case Studies. 
 
Operation & Maintenance of Chillers   
Leak Test and Refrigerant Charging methods, Periodical Maintenance, Annual Maintenance. 
 

Out Comes /deliverables 

1. Understanding the concept and applications of modern chillers  
2. Optimizing and significantly reducing the building’s chiller energy consumption 
3. Current trends and opportunities in HVAC field.  

 

Suggested readings and web resources  

1. ISHARE Book on “Chiller Basics” 
2. ISHARE Book on “All about AHU” 
3. Herbert W. Stanford III,“ HVAC Water Chillers and Cooling Towers: Fundamentals, Application, 

and Operation”, Second Edition, CRC press 2011 
 
 
 
 
 
 

22MEVB0 MODERN CHILLERS FOR HVAC 
Category L T P C 

VAC - - - - 
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Course Contents and Lecture Schedule 

 

No. Topic 
No. of 

Periods 

1. Compressors for Chiller 

1.1 Screw Compressor for Low capacity chiller 2 

1.2 Reciprocating Compressor for medium capacity chiller 2 

1.3 Centrifugal Compressor for high capacity chiller  1 

 Case Studies  1 

2 Types of Evaporators  

2.1 Direct Expansion Evaporators (DX – Evap)- Air cooled chiller 
(Single Pass and 2 Pass water Flow) 

2 

2.2 Flooded Evaporators (Single and 2 Pass) – Water cooled chiller  2 

2.3  Case Studies  1 

3 Types of Condensers  

3.1 Air cooled Condensers -Forced Finned type 2 

3.2 Water Cooled Condensers -Shell and Tube type 2 

3.3 Case Studies  1 

4 Metering Devices or Expansion Valves 

4.1 Thermostatic Expansion Valve- conventional type  2 

4.2 Electronic Expansion Valve- modern type 2 

4.3 Case Studies  1 

5 Cooling Towers & Air Handling Unit 

5.1 Induced Draft Cooling Tower  1 

5.2 Forced Draft Cooling Tower 1 

5.3 Air Handling Unit (AHU)- importance, Types-heat recovery AHU and 
AHU with 3-way valve 

2 

 Case Studies  1 

6 Operation & Maintenance of Chillers   

6.1 Leak Test and Refrigerant Charging methods  2 

6.2 Periodical Maintenance 1 

6.3 Annual Maintenance 1 

 Total 30 

 

Course Designer profile  

 
Mr. K. Subramanian, Working as Manager at KEERTHI AIRCONS (DAIKIN), Madurai. He has completed 

B.E. Mechanical Engineering. He has more than 28 years of experience in HVAC Industry in India and 

Abroad. He is an active member of ISHRAE Madurai Chapter. He has a vast experience in HVAC, 

Firefighting, Compressed air system, LPG system and all type of pumping system. He has successfully 

completed more than 300 projects in India and Abroad. In that more than 20 projects are over and above 

1,000 TR HVAC projects with all other mechanical systems. He is well versed with International standards 

like ASHRAE, NFPA, SMACNA and LPCB etc. 

 

Mr. K. A. Kaja Mohaideen is running a HVAC teaching institute named GULF TECHNICAL INSTITUTE in 

Gomathipuram, Madurai. He has completed Diploma in Refrigeration &amp; Air Conditioning (DRAC). He 

has more than 42 years of experience in HVAC Industry in India and Abroad. He is an active member of 

ISHRAE Madurai Chapter. He has a vast experience in Chiller service and maintenance in hospital 

industry and five star hotels in India and Abroad. He has a good knowledge in HVAC controls. 
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Preamble 

In future transportation sector of any country, electric vehicles and hybrid electric vehicles will play a major 

role as internal combustion engine (ICE) based vehicles creates many problems such as creation of more 

pollution, higher running cost and poor energy conversion efficiency. ICE based vehicles need petroleum 

products which are getting depleted day by day. Hybrid electric vehicles (HEV) and electric vehicles (EV) 

produce less pollution and have higher energy conversion efficiency. This course introduces the 

fundamental concepts, analysis and design of hybrid electric and electric vehicles. The students learn about 

the various aspects of hybrid and electric vehicles such as their configuration, powertrain sizing, types of 

electric motors and energy storage devices, etc 
 

Prerequisite 

NIL 
 

Course Outcomes 

On the successful completion of the course, students will be able to 
 

CO# Course Outcome 
TCE 

Proficiency 
Scale 

Expected 
Proficiency 

Expected 
Attainment 

CO1 Explain the basics of concepts of Electric vehicles (EVs) 
and hybrid electric vehicles (HEVs). 

TPS2 70 70 

CO2 Identify different types of batteries, their ratings, 
charging methods, and maintenance procedures used 
in electric vehicles. 

TPS3 70 65 

CO3 Select the suitable electric motor for applications in 
hybrid and electric vehicles. 

TPS3 70 65 

CO4 Apply the principles of hybrid and electric vehicle 
architecture to select and integrate appropriate 
powertrain components. 

TPS3 70 65 

CO5 Apply energy management strategies to ensure better 
economy and efficiency. 

TPS3 70 65 

CO6 Explain the functions and roles of various Electronic 
Control Units (ECUs) used in hybrid and electric vehicle 
subsystems. 

TPS2 70 70 

 

Mapping with Programme Outcomes 

COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PSO1 PSO2 PSO3 

CO1 M L - - - - - - - - - - L M 

CO2 S M L - - L - - - - L - L M 

CO3 S M L - - - - - - - - - L - 

CO4 S M L - - - - - - - L - L M 

CO5 S M L - - L - - - - L - - L 

CO6 S M L - - L - - - L - - L - 

S- Strong; M-Medium; L-Low 
 

 

 

 

Category L T P C 
Terminal 

Exam Type 

PSE 3 0 - 3 Theory 
22MESA0 

HYBRID AND ELECTRIC 
VEHICLE TECHNOLOGY 
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Assessment Pattern 

 

Theory Theory Theory 

Assessment-1 Assessment-2 Terminal 
Examination Assignment-1 CAT-1 Assignment-2 CAT-2 

TPS  
COs 

1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 

CO1  20 - 5 20 -       2 10  

CO2  - 40 5 10 25       2 5 12 

CO3  - 40 - 10 25       2 5 12 

CO4         40 5 10 25 2 5 12 

CO5         40 - 10 25 2 5 12 

CO6         20 5 20 - 2 10  

 TOTAL 12 40 48 

 

Syllabus 

INTRODUCTION 

History of Electric Vehicles (EVs) and Hybrid Electric Vehicles (HEVs), EV and HEV Components, Need 

for Electric Vehicle -overview of vehicle electronic system, general instrumentation block diagram, and 

typical instrumentation cluster layout. Advantages and Limitations of hybrid and electric Vehicles. Social 

and environmental importance of EVs and HEVs - Energy Consumption. 

ENERGY SOURCES 

Batteries: Battery Parameters - Different types of batteries –Lead acid, Lithium ion, and alkaline batteries 

- construction and working - battery rating - battery charging methods - testing and maintenance, Battery 

Thermal Management. 

Hands-on training: Battery Simulator for charging and discharging, and Battery Management System 

(BMS). 

MOTORS AND DRIVES  

Types of Motors - DC motors - AC motors, PMSM motors, BLDC motors, switched reluctance motors 

working principle, construction and characteristics. 

Hands-on training: BLDC motor tester circuit 

HYBRID ELECTRIC VEHICLE ARCHITECTURE AND POWER TRAIN COMPONENTS  

Architecture of Electric Vehicles (EV) and Hybrid Electric Vehicles (HEV) – Plug-in Hybrid Electric 

Vehicles (PHEV) - Power train components. 

ENERGY MANAGEMENT STRATEGIES 

 Energy Management Strategies: Introduction to energy management strategies used in hybrid and 

electric vehicles, classification, comparison of energy management strategies, and Implementation 

issues. 

HYBRID AND ELECTRIC VEHICLES TECHNOLOGY 

Electronic control units (ECUs) and vehicle subsystems -electronic systems of power subsystems, 

electronic chassis subsystem, electronic systems of body subsystems (comfort and passive safety), 

multimedia subsystems. 

Conventional Hybrids (Conventional ICE + Battery), Modern Hybrids (RCCI/GDCI Engine + Battery), Pure 

Electric Vehicle Technology — Challenges and developments.  
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Textbook (s) 

1. Iqbal Hussein, Electric and Hybrid Vehicles: Design Fundamentals, CRC Press, 2021. 

2. Mehrdad Ehsani, Yimi Gao, Sebastian E. Gay, Ali Emadi, Modern Electric, Hybrid Electric and 

Fuel Cell Vehicles: Fundamentals, Theory and Design, CRC Press, 2018. 

3. Barry Hollembeak, Automotive Electricity and Electronics" Cengage Learning, Cliftorn Park, 

USA, 8th edition,2023. 

Reference Books & Web Resources 

1. James Larminie, John Lowry, Electric Vehicle Technology Explained, Wiley, 2003 

2. James E. Duffy, Modern Automotive Technology, Goodheart-Willcox Company, Inc., 2020 

3. Ronald k.J, "Automotive Electronics Handbook", 2nd Edition, McGraw Hill Publications, 

Columbus, 2009. 

4. Robert Bosch, "Automotive Hand Book", SAE, 2000. 

5. Robert Bosch, "Automotive Electrics Automotive Electronics", 5th Edition, Springer, Germany, 

2010. 

6. Tom Denton, "Automobile Electrical and Electronics systems", Routledge Taylor & Francis 

Group, London & New York, 2002 

Course Contents and Lecture Schedule 

 

No. Topic 
No. of 

Periods 

1 INTRODUCTION 

1.1 History of Electric Vehicles (EVs) and Hybrid Electric Vehicles (HEVs), EV and 

HEV Components 

2 

1.2 Need for Electric vehicle -overview of vehicle electronic system. 1 

1.3 general instrumentation block diagram, and typical instrumentation cluster 

layout. 

1 

1.4 Advantages and Limitations of hybrid and electric Vehicles. Social and 

environmental importance of EVs and HEVs - Energy Consumption 

2 

2 ENERGY SOURCES 

2.1 Batteries: Battery Parameters - Different types of batteries – Lead acid 2 

2.2 Lithium ion, and alkaline batteries - construction and working 2 

2.3 Battery rating - battery charging method 1 

2.4 Testing and maintenance, Battery Thermal Management 1 

2.5 Hands-on training: Battery Simulator for charging and discharging, and Battery 

Management System (BMS) 

1 

3 MOTORS AND DRIVES 

3.1 Types of Motors- DC motors- AC motors 2 

3.2 PMSM motors, BLDC motors 2 

3.3 Switched reluctance motors working principle, construction and 

characteristics. 

2 

3.4 Hands-on training: BLDC motor tester circuit 1 

4 HYBRID ELECTRIC VEHICLE ARCHITECTURE AND POWER TRAIN COMPONENTS 

4.1 Architecture of Electric Vehicles (EV). 2 
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No. Topic 
No. of 

Periods 

4.2 Architecture of Hybrid Electric Vehicles (HEV). 2 

4.3 Plug-in Hybrid Electric Vehicles (PHEV). 1 

4.4 Power train components. 1 

5 ENERGY MANAGEMENT STRATEGIES 

5.1 Introduction to energy management strategies used in hybrid and electric 

vehicles 

1 

5.2 Classification, comparison of energy management strategies 1 

5.3  Implementation issues 1 

6 HYBRID AND ELECTRIC VEHICLES TECHNOLOGY  

6.1 Electronic control units (ECUs) and vehicle subsystems -electronic systems of 

power subsystems 

2 

6.2 electronic chassis subsystem, electronic systems of body subsystems (comfort 

and passive safety), multimedia subsystems. 

2 

6.3 Conventional Hybrids (Conventional ICE + Battery), Modern Hybrids 

(RCCI/GDCI Engine + Battery), 

2 

6.4 Pure Electric Vehicle Technology — Challenges and developments.  1 

 Total 36 

 

Course Designers 

 
1.  Dr. R. Maniarasu Assistant Professor Mechanical Engineering  rmumech@tce.edu  
2.  Dr. S. Arunkumar Assistant Professor Mechanical Engineering sakmech@tce.edu  
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(FOR THE STUDENTS ADMITTED FROM THE ACADEMIC YEAR 2023-24 ONWARDS) 

Preamble 

Heat and mass are two different forms of energy. As a branch of science, heat and mass transfer deals with 
the determination of the rates at which heat and mass are transferred. The study of heat and mass transfer 
mechanisms has become increasingly important in engineering practice as heat transfer plays a crucial role 
in the design of vehicles, power plants, refrigerators, electronic devices, buildings, and bridges, among 
others.  In this course, students will develop a fundamental understanding of heat transfer principles, 
develop an intuitive understanding of the heat transfer mechanisms, and apply the knowledge to analyze 
heat transfer systems in real-world engineering applications. Using the knowledge of heat transfer, one can 
gain a basic understanding of the principle and mechanisms of mass transfer. 
 

Prerequisite 

• Thermal Engineering 

• Fluid Mechanics 
 

Course Outcomes 

On the successful completion of the course, students will be able to 

CO# Course Outcome 
TCE 

Proficiency 
Scale 

Expected 
Proficiency 

Expected 
Attainment 

CO1 
Calculate the conduction heat transfer rates under 
steady state. 

TPS3 70 65 

CO2 
Compute the conduction heat transfer rate under 
transient state.  

TPS3 70 65 

CO3 
Determine the convection heat transfer rates under 
forced mode. 

TPS3 70 65 

CO4 
Determine the convection heat transfer rates under 
natural mode. 

TPS3 70 65 

CO5 
Compute the radiation heat transfer rate between 
surfaces. 

TPS3 70 65 

CO6 
Determine the heat transfer rate in heat exchangers 
and mass transfer rate in diffusion and convection 
mode   

TPS3 70 65 

 

Mapping with Programme Outcomes 

 

COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PSO1 PSO2 PSO3 

CO1 S M L - - L - - - - L L S L 

CO2 S M L - - L - - - - L L S L 

CO3 S M L - - L - - - - L L S L 

CO4 S M L - - L - - - - L L S L 

CO5 S M L - - L - - - - L L S L 

CO6 S  M L - - L - - - - L L S L 

 
S- Strong; M-Medium; L-Low 

22ME541 HEAT AND MASS TRANSFER 
Category L T P C 

Terminal 
Exam Type 

PCC 3 - - 3 Theory 
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Assessment Pattern 

 

 

Theory Theory Theory 

Assessment-1 Assessment-2 Terminal 
Examination Assignment-1 CAT-1 Assignment-2 CAT-2 

TPS 
COs 

1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 

CO1   40 5 10 25       6 5 10 

CO2   20 5 - 15       2 - 10 

CO3   40 5 10 25       4 5 10 

CO4         40 5 - 25 4 - 10 

CO5         40 5 10 25 2 5 10 

CO6         20 5 10 15 2 5 10 

Total   100 15 20 65   100 15 20 65 20 20 60 

 

Syllabus 

Steady State Conduction 

Introduction, Modes of heat transfer, Fourier law of conduction, General heat conduction equation in 

Cartesian co-ordinates. One dimensional steady state heat conduction -plane wall, hollow cylinder and 

sphere numerical problems. Composite systems with combined mechanism, critical thickness of 

insulation, numerical problems. Conduction with inner heat sources - plane wall and solid cylinders, 

numerical problems. Heat transfer through extended surfaces-Heat transfer through long fins, short fins 

with negligible heat loss from the fin tip (insulated fin tip) and convection from fin tip- longitudinal and 

circumferential and triangular fins - efficiency and effectiveness, numerical problems. 

Transient Conduction 

Introduction, Lumped heat capacity systems, numerical problems. Heat flow in a semi - infinite body- initial 

temperature with suddenly immersed in liquid and convection boundary conditions, numerical problems- 

Heat flow in an infinite body-Plane wall, and cylindrical wall - Heisler and Grober charts, numerical 

problems. 

Forced convection 

Introduction-Hydrodynamic, thermal boundary and concentration layers- Flow over flat plates- Laminar 

boundary layer thickness in terms   of Reynolds number, Nusselt equation , Flow through tubes - Nusselt 

equation, Flow across cylinder- Nusselt equation, numerical problems  

Free convection 

Physical Mechanism of natural convection-Equation of Motion and the Grashof Number, Natural 

Convection over Surfaces- Horizontal and vertical plates, Horizontal and vertical cylinders, numerical 

problems 

Radiation 

Introduction, Wave theory and quantum theory- concepts of black body and gray body - Stefan - 

Boltzmann law - emissive power – monochromatic emissive power - Wein’s law - Kirchhoff’s law- 

numerical problems. Radiative properties, Emissivity, absorptivity, reflectivity, transmissivity, radiosity - 

Radiation shape factor - Reciprocity theorem. Heat exchange between black and gray surfaces, numerical 

problems - Reradiating surfaces. 

Heat exchangers 

Classification- overall heat transfer co-efficient- fouling factor- LMTD method, numerical problems -NTU 

method, numerical problems. 

Mass transfer 

Introduction to mass transfer- Fick’s law of diffusion-Stefan’s law - Analogy between momentum, heat 

and mass transfer-mass transfer in convection- convection mass transfer coefficient-numerical problems-

Simultaneous heat and Mass transfer (qualitative treatment) 
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Textbooks 

1. Sachdeva, R.C., “Fundamentals of Engineering Heat and Mass Transfer”, New Age 
International Publishers, 2017. 

2. Yunus A.Cengel and Afshin Ghajar, “Heat and Mass Transfer: Fundamentals and 
Applications”, 6th Edition, Mc Graw Hill Education, 2020. 

 

Reference Books &Web Resources 

1. Holman, J.P., “Heat Transfer”, 10th Edition, McGraw Hill Education, 2017. 

2. Frank P. Incropera, David P. DeWitt, Theodore L. Bergman, and Adrienne S. Lavine, “Principles of  

Heat and Mass Transfer”, Wiley, 2013. 

3. Nag P.K., “Heat and Mass Transfer”, 3rd Edition, Mc Graw Hill Education, 2011. 

4. Mahesh M. Rathore, “Engineering Heat and Mass Transfer”, LaxmiPublication , 4th Edition, 2023. 

5. Necati Ozisik, “Heat Transfer – a Basic Approach”, McGraw Hill, 1994. 

6. Rajput, R.K., “A Text Book of Heat and Mass Transfer”, 7th Edition, S.Chand& Company Ltd, 

2018. 

7. Som, S.K. “Introduction to Heat Transfer”, PHI Learing Private Ltd, 2008. 

8. Frank Kreith, Mark S. Bohn, “Principles of Heat Transfer”, Sixth Edition, Brooks/cole, Thomson 

Asia Private Ltd., Singapore, 2001. 

9. Kothandaraman, C.P., “Fundamentals of Heat and Mass Transfer”, 4th Edition, New Age 

International, 2012. 

10. https://nptel.ac.in/courses/112108149/ -  Lecture Notes 

11. https://nptel.ac.in/courses/112101097/ - Video Lectures by Prof.S.P.Sukhatme, Mechanical 

Engineering, IIT Bombay. 

Data Book 

1. Kothandaraman, C.P., “Heat And Mass Transfer Data Book”, 9th Edition, New Age International, 

2018. 

Course Contents and Lecture Schedule 

 
No. 

Topic 
No. of Periods 

1 Steady State Conduction 

1.1 Introduction, Modes of heat transfer Fourier law of conduction, general heat 
conduction equation in Cartesian co-ordinates 

2 

1.2 
One dimensional steady state conduction- plane wall, hollow cylinder and 
sphere numerical problems. 

2 

1.3 
Composite systems with combined mechanism, Critical thickness of 
insulation, numerical problems. 

1 

1.4 
Conduction with inner heat sources – plane wall and solid cylinders, numerical 
problems. 

2 

1.5 
Heat transfer through long fins, short fins with negligible heat loss from the fin 
tip (insulated fin tip) and convection from fin tip- longitudinal and 
circumferential and triangular fins - efficiency and effectiveness, numerical 
problems. 

3 

2 Transient Conduction 

2.1 Introduction, Lumped heat capacity systems, numerical problems. 1 

 

2.2 
Heat flow in a semi - infinite body- initial temperature with suddenly 
immersed in liquid and convection boundary conditions, numerical 
problems 

1 

2.3 Heat flow in an infinite body- Plane wall, Cylindrical wall and Spherical wall. 
Heisler and Grober charts, numerical problems. 

2 

https://nptel.ac.in/courses/112108149/
https://nptel.ac.in/courses/112101097/
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No. 
Topic 

No. of Periods 

3 Forced convection 

3.1 Introduction, Hydrodynamic, thermal and concentration boundary layers 1 

3.2 
Flow over flat plates: Laminar boundary layer thickness in terms   of Reynolds 
number, Nusselt equation, numerical problems. 
 
 
 
 

1 

3.3 Flow through tubes - Nusselt equation, numerical problems. 1 
3.4 Flow across cylinder- Nusselt equation, numerical problems. 1 
4 Free convection 

4.1 Physical Mechanism of natural convection-Equation of Motion and the 
Grashof Number 

1 

4.2 
Natural Convection over Surfaces- Horizontal and vertical plates, numerical 
problems. 

1 

4.3 Horizontal and vertical cylinders, numerical problems. 2 

5 Radiation 

5.1 Introduction, Wave theory and quantum theory 1 

5.2 Concepts of black body and gray body 1 

 

5.3 
Stefan – Boltzmann law – emissive power – monochromatic emissive power 
– Wein’s law –Kirchhoff’s law, numerical problems. 

1 

5.4 
Radiative properties, emissivity, absorptivity, reflectivity, transmissivity, 
radiosity 

1 

5.5 Radiation shape factor – Reciprocity theorem 1 
5.6 Heat exchange between black surfaces, numerical problems. 1 
5.7 Reradiating surfaces, Heat exchange between gray surfaces, numerical 

problems. 
1 

6 Heat exchangers 

6.1 Classification- overall heat transfer co-efficient- fouling factor 1 
6.2 LMTD method, numerical problems 1 
6.3 NTU method, numerical problems 1 

 Mass transfer  
6.4 Introduction to mass transfer- Fick’s law of diffusion-Stefan’s law 2 
6.5 Analogy between momentum, heat and mass transfer, mass transfer in 

convection 
1 

6.6 Convection mass transfer coefficient- Numerical problems  2 
6.7 Simultaneous heat and Mass transfer (Qualitative treatment) 1 

   
Total 38 

 

Course Designers 

 
1.  Dr. A.Valan Arasu Professor Mechanical Engineering avamech@tce.edu  

2.  Dr.K.Srithar Professor Mechanical Engineering ksrithar@tce.edu    

3.  Dr. M.S. Govardhanan Assistant Professor Mechanical Engineering govardhanans@tce.edu  

 

mailto:avamech@tce.edu
mailto:ksrithar@tce.edu
mailto:govardhanans@tce.edu
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(FOR THE STUDENTS ADMITTED FROM THE ACADEMIC YEAR 2023-24 ONWARDS) 

Preamble 

 Force, torque, strain, displacement, and the measurement of dynamics parameters such as 

gyroscopic couple, balancing masses, whirling of speed, governor lift, moment of inertia, cam profile, and 

vibrations are among the practical knowledge of physical measurement techniques that students are 

exposed to in this course. Additionally, this course focuses on a variety of statistical quality control 

methods, control charts, and sampling strategies to help draw meaningful conclusions from the measured 

data. 

Prerequisite 

•         Nil 

Course Outcomes 

On the successful completion of the course, students will be able to 

CO# Course Outcome 

TCE 

Proficiency 

Scale 

Expected 

Proficiency 

Expected 

Attainment 

CO1 Determine the Rotating mass, governor lift, whirling speed 

of shaft, Gyroscopic couple,  
TPS3 70 65 

CO2 Construct the given cam and follower profile diagram. TPS3 70 65 

CO3 Determine Natural frequency of two rotor and moment of 

inertia. 
TPS3 70 65 

CO4 Identify the error in torque, strain and Displacement 
measuring device. 

TPS3 70 65 

CO5 Construct control chart from the given variable and 

attribute data using data analytics/SQC packages/python 
TPS3 70 65 

CO6 Measure the performance of sampling plans using data 

analytics/SQC packages/python. 
TPS3 70 65 

 

Mapping with Programme Outcomes 

 

Cos PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PSO1 PSO2 PSO3 

CO1 S S M M M - - M - - - M - M 

CO2 S M L - M - - M - - - M - M 

CO3 S S M L M - - M - - - M - M 

CO4 S S L L M - - M - - - M - M 

CO5 S M M L S - L - - L - M - M 

CO6 S M S L - - L - - L - M - M 

 
S- Strong; M-Medium; L-Low 
 

22ME561 
DYNAMICS, INSTRUMENTATION AND 

QUALITY ASSURANCE LAB 

Category L T P C 
Terminal 

Exam Type 

PCC - - 2 1 Practical  
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Assessment Pattern 

 

Continuous Assessment 

Laboratory Observation and record 75% 

Model Test 25% 

Terminal Examination (Duration: 3 hours) 

Terminal test and Viva Voce 100% 

 
 

List of Experiments 

 

S. No Experiments (Any 12) CO 

1. Determination of balancing masses in rotating systems. CO1 

2. Determination of governor lift for the given speed range. CO1 

3. Determination of whirling speed of the given shaft. CO1 

4. Determination of Gyroscopic couple. CO1 

5. Construct the given cam and follower profile diagram. CO2 

6. Determination of natural frequency a Two rotor shaft system. CO3 

7. Determination of moment of inertial of the given object. CO3 

8. Identify the error of torque transducer measurement CO4 

9. Identify the error of Strain gauge measurement CO4 

10. Identify the error of LVDT measurement CO4 

11. Develop the variable control chart with given samples/data and analyze it. CO5 

12. Develop the attributes control chart with given samples/data and analyze it. CO5 

13. Construct Operating characteristics curve with given scenario/data and analyze 

the varying parameter 

CO6 

14. Construct evaluation metrics for operating curve with given samples/data  CO6 

 

Learning Resources 

1. Dynamics of Machines, https://nptel.ac.in/courses/112/104/112104114/ Prof. Amithbha 

Ghosh Indian Institute of Technology, Kanpur 

2. NPTEL course titled “Quality Design and Control” by Prof. Pradip Kumar Ray, IIT 

Kharagpur Link: https://nptel.ac.in/courses/110105088 

 

Course Designers 
 

1.  Dr. S. Karthikeyan Professor Mechanical Engineering skarthikeyanlme@tce.edu 

2.  Dr. ML. Mahadevan Associate Professor Mechanical Engineering mlmmech@tce.edu 

3.  Mr. T. Prakash Assistant Professor Mechanical Engineering tpmech@tce.edu 

4.  Dr. S. Arunkumar Assistant Professor Mechanical Engineering sakmech@tce.edu 

 

https://nptel.ac.in/courses/110105088
mailto:skarthikeyanlme@tce.edu
mailto:mlmmech@tce.edu
mailto:tpmech@tce.edu
mailto:sakmech@tce.edu
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Preamble 

In today's complex and competitive business environment, organizations must make informed decisions 

when investing in assets, technologies, or services. One of the most critical concepts that support this 

decision-making process is the Total Cost of Ownership (TCO). TCO provides a comprehensive 

assessment of all direct and indirect costs associated with the purchase, deployment, operation, and 

eventual disposal or replacement of a product or system over its entire lifecycle. This course aims to 

expose students to acquire basic knowledge in Total Cost of Ownership. 

Prerequisite 

• Nil 

Course Outcomes 

On the successful completion of the course, students will be able to 

CO# Course Outcome 

TCE 

Proficiency 

Scale 

Expected 

Proficiency 

Expected 

Attainment 

CO1 Explain the various components involved in Total Cost 

Ownership. 
TPS2 70 70 

CO2 Develop Cost Ownership model for a given scenario. TPS3 70 65 

CO3 Implement Total Cost Ownership model for a given 

scenario. 
TPS3 70 65 

 

Mapping with Programme Outcomes 

 

COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PSO1 PSO2 PSO3 

CO1 S M L - - - - M M L L - - - 

CO2 S M L L M L - M M L L - - - 

CO3 S M L L M L - M M L L - - - 

S- Strong; M-Medium; L-Low 

Assessment Pattern 

 

 

Theory Theory Theory 

Assessment-1 Assessment-2 Terminal 

Examination Assignment-1 CAT-1 Assignment-2 CAT-2 

TPS  

COs 
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 

CO1 - 40 -          20 20 - 

CO2 - - 30          - 10 20 

CO3 - - 30          - 10 20 

Total  20 40 40 

 

22ME1B0 TOTAL COST OF OWNERSHIP 
Category L T P C 

Terminal 
Exam Type 

PEES 1 - - 1 Theory 
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Syllabus 

Components involved in Total Cost Ownership  
Definition - History – Characteristics – Components - Raw Materials, Commodities, Maintenance, Repair 
and Operation Materials – Services and Non – Traditional goods.  
Total Cost Ownership model  
Identification of objectives - Building up a model - Designing phase – Development of a Process Flowchart 
- Creating the model – Validation of the model. 
Implementation Total Cost Ownership  
Total Cost Analysis Process - Improving the model – Implementation of Total Cost Ownership model – 
Case studies on effect of implementation of Total Cost Ownership models in industries.  

Textbook  

1. Gerardus Blokdyk, “Total Cost of Ownership A Complete Guide”, 05 Star cooks Publisher, 2020. 

Reference - Web Resource 

1.  Url: https://www.academia.edu/25629804/Total_Cost_Of_Ownership 

Course Contents and Lecture Schedule 
 

No. Topic No. of Periods 

1. Components involved in Total Cost of Ownership  

1.1 Definition - History  1 

1.2 Characteristics of Total Cost Ownership  1 

1.3 Components - Raw Materials, Commodities, Maintenance, Repair and 

Operation Materials. 

1 

1.4  Services and Non – Traditional goods 1 

2 Total Cost of Ownership model   

2.1 Identification of objectives  1 

2.2 Building up a model  1 

2.3 Designing phase  1 

2.4 Development of a Process Flowchart  1 

2.5 Creating the Total Cost of Ownership model  1 

2.6 Validation  1 

3 Total Cost of Ownership Analysis  

3.1 Total Cost Analysis Process  1 

3.2 Improving the model  1 

3.3 Implementation of Total Cost of Ownership model  1 

3.4 Case studies on the effect of implementation in industries. 2 

 Total 14 

 

Course Designers 

1.  Mr.Anand Dhanaraj Director Sales Caterpillar Pvt Ltd, 

Bangalore. 

Dhanaraj_Anandkumar@cat.com  

2.  Dr.S.Karthikeyan Professor Mechanical Engineering skarthikeyanlme@tce.edu 

3.  Dr.ML.Mahadevan Associate Professor Mechanical Engineering mlmmech@tce.edu 

4.  Dr.M.Balamurali Associate Professor Mechanical Engineering balacim82@tce.edu 

 

mailto:Dhanaraj_Anandkumar@cat.com
mailto:skarthikeyanlme@tce.edu
mailto:mlmmech@tce.edu
mailto:balacim82@tce.edu
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(FOR THE STUDENTS ADMITTED FROM THE ACADEMIC YEAR 2024-25 ONWARDS) 

Preamble 

Machine Design is the creation of new and better machines that works safely, reliably and well. 
Mechanical design is a complex process, requiring many skills. Extensive relationships need to be 
subdivided into a series of simple tasks. The complexity of the process requires a sequence in which 
ideas are introduced and iterated. Thus, Machine Design is defined as the use of scientific principles, 
technical information and imagination in the description of a machine or a mechanical system to perform 
specific functions with maximum economy and efficiency. Here a method for designing the power system 
of an electric vehicle is presented.  
 

Prerequisite 

• Engineering Mechanics 

• Mechanics of Materials 

Course Outcomes 

On the successful completion of the course, students will be able to 

CO# Course Outcome 
TCE 

Proficiency 
Scale 

Expected 
Proficiency 

Expected 
Attainment 

CO1 Design of simple machine elements subjected to 
static and fatigue loading. including components 
used in electric vehicles. 

TPS3 70 65 

CO2 Design of shafts, keys and couplings under 
different loading conditions for mechanical 
applications. 

TPS3 70 65 

CO3 Design of welded joints subjected to   different 
loading conditions 

TPS3 70 65 

CO4 Design of riveted joints and threaded joints 
subjected to   different loading conditions 

TPS3 70 65 

CO5 Design of helical coil springs, leaf springs and 
flywheels for mechanical components and energy 
storage technologies in electric vehicles. 

TPS3 70 65 

CO6 Design of engine components like piston, 
connecting rod, crank shaft and components of 
electric vehicle  

TPS3 70 65 

 

Mapping with Programme Outcomes 

 

COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PSO1 PSO2 PSO3 

CO1 S M M M - - - - - - - S - M 

CO2 S M M M - - - - - - - S - M 

CO3 S M M M - - - - - - - S - M 

CO4 S M M M - - - - - - - S - M 

CO5 S M M M - - - - - - - S - M 

CO6 S M M M - - - - - - - S - M 

S- Strong; M-Medium; L-Low 

22ME421 DESIGN OF MACHINE ELEMENTS Category L T P C 
Terminal 

Exam Type 

PCC 3 0 0 3 Theory 
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Assessment Pattern 

 

 
Theory Theory Design 

Project 
Theory 

Assessment-1 Assessment-2 Terminal Examination 

TPS  
COs 

1 2 3 1 2 3 
 

3 1 2 3 

CO1 - 10 20 - - -  
 
 

100 

- 05 10 

CO2 - 5 30 - - - - - 15 

CO3 - 5 30 - - - - - 15 

CO4 - - - - - 30 - - 15 

CO5 - - - - 5 30 - 05 15 

CO6 - - - - 5 30 - 05 15 

Total 20 80  10 90 100 - 15 85 

 
Design Project: The students will do a Design project in which the students should identify the real-life 
application of the machine element and gather the input information for loads, materials etc., from the 
identified real-life application. The student has to follow the procedure for designing that machine 
element and compare it with that of the actual value. A final technical report has to be submitted.  
 

Syllabus 

 
Machine Design Concepts: Introduction to Machine Design – General Considerations in Machine 
Elements Design – Machine Design Process/Procedure– Standardization – Preferred Numbers – 
Factor of safety.  Design for Static Load – Theories of Failure. Design for Fluctuating loads – Fatigue 
failure theories – Goodman equation – Soderberg equation. 
Shafts and Couplings: Design of Shafts – combined twisting moment and bending moment - 

combined twisting moment, bending moment and axial loads. Design of Keys. Design of Couplings 
– Rigid and Flexible Couplings. 
Design of Joints: Design of Welded joints – Lap and Butt joints – Welded joints subjected to 
transverse and eccentric loads. Riveted Joints – Design of different types of riveted joints – 
Pressure vessels – Structural Joints – Riveted joints subjected to eccentric loads. Design of 
Threaded Joints – Bolted Joints in simple Tension and Shear – Eccentrically Loaded Bolted Joints. 
Energy Storing Elements: Design of Helical Coil Springs – Tension and Compression springs 
subjected to axial loads and eccentric loads. Design of parallel and concentric springs subjected to axial 
loads - Design of Leaf Springs. Design of Flywheels for IC engines.  
Components of Engine and Electric Vehicle: Design of Piston, Connecting Rod & Crank shafts 
– Side and Centre Crank.  
Electrical Vehicle Design and Modeling - Introduction to Electric Vehicles (EVs)-EV Powertrain 
Architecture (BEV, HEV, PHEV)-Overview of Electric Drive Systems-Types of Motors Used in EVs 
(BLDC, PMSM, Induction, SRM)-Motor Selection: Torque-Speed Requirements-Load Cycles and 
Duty Cycle Analysis in EV Applications- Energy storage technologies in electric vehicles- flywheel, 

 

Textbooks 

1. V.B. Bhandari, “Design of Machine Elements”, Fourth Edition, McGraw Hill Education India Pvt. 

Ltd., 2017. 

2. Richard G Budynas and J Keith Nisbett “Shigley’s Mechanical Engineering Design”, Tenth 

Edition, Tata McGraw Hill, 2015. 

Reference Books 

 
1. Robert L. Norton,  “Machine Design: An Integrated Approach”, Fifth Edition, Pearson, 2018. 

2. Alfred Hall, Alfred Holowenko, Herman Laughlin and S Somani, “Schaum’s Outline – Machine 

Design”, McGraw Hill Education India Pvt. Ltd., 2017 

3. Robert C. Juvinall and Kurt M. Marshek, “Machine Component Design”, Wiley India Edition, 2016. 
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4. Ansel C. Ugural, “Mechanical Design of Machine Components”, Second Edition, CRC Press, 

2015 

5. Anup Goel, “Design of Machine Elements”, First Edition, Technical Publications, 2016. 

6. PSG College, “Design Data: Data Book of Engineers”, Kalaikathir Achchagam, 2019 

7. Joseph E Shigley and Charles R Mischke, “Standard Handbook of Machine Design”, Third 

Edition, McGraw Hill Pvt. Ltd., 2004 

8. K. Lingaiah, “Machine Design Data Handbook”, Second Edition, McGraw Hill Pvt. Ltd., 2010. 

9. Seref Soylu, “Electrical Vehicle Design and Modeling” InTech, Croatia,2011 

 

Course Contents and Lecture Schedule 

 

No. Topic No. of Periods 

1. Machine Design Concepts 

1.1 Introduction to Machine Design 

1 

1.2 General Considerations in Machine Elements Design 

1.3 Machine Design Process/Procedure 

1.4 Standardization 

1.5 Preferred Numbers 

1.6 Design for Static Loads 

1.7 Theories of Failure 2 

1.8 Design for Variable or Fluctuating Loads 1 

1.9 Fatigue Failure Theories – Goodman & Soderberg Equation 

2 Shafts and Couplings 

2.1 Design of Shafts subjected to combined twisting & bending 1 

2.2 Design of Shafts subjected to combined twisting, bending & axial 
loads 

2 

2.3 Design of Keys 1 

2.4 Design of Couplings – Rigid Couplings 2 

2.5 Design of Couplings – Flexible Couplings 1 

3 Design of Welded Joints 

3.1 Design of Welded Joints – Lap and Butt Joints 1 

3.2 Welded Joints subjected to axial loads, Bending and torsion 1 

3.3  Eccentrically Loaded welded Joints  2 

4 Design of Riveted Joints and Threaded Joints  

4.1 Design of Riveted Joints and its Types 1 

4.2 Design of Riveted Joints for Pressure Vessels & Structural Joints 2 

4.3 Design of Threaded Joints in Tension & Shear 1 

4.4 Bolted Joints subjected to Eccentrical Loading 1 

5 Energy Storing Elements  

5.1 Design of Helical Coil Springs – Axial Loads & Eccentric Loads 2 

5.2 Springs in Parallel and Concentric Springs 1 

5.3 Design of Leaf Springs 1 

5.4 Design of Flywheels for IC engines 2 

6 Components of Engine and Electric Vehicle  

6.1 Design of Connecting Rod 2 

6.2 Design of Crankshafts 2 

6.3 Design of Piston 2 

 Electrical Vehicle Design and Modeling  

6.4 Introduction to Electric Vehicles (EVs)-EV Powertrain Architecture 
(BEV, HEV, PHEV)-Overview of Electric Drive Systems- 

2 

6.5 Types of Motors Used in EVs (BLDC, PMSM, Induction, SRM)-
Motor Selection: Torque-Speed Requirements-Load Cycles and 
Duty Cycle 

2 
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No. Topic No. of Periods 

6.6 Analysis in EV Applications- Energy storage technologies in electric 
vehicles- flywheel, 

2 

 Total 38 

 

Course Designer: 

 
1.  Dr. V. Balasubramani Associate Professor Mechanical Engineering  vbmech@tce.edu  

2.  Dr. C. Vignesh                          Assistant Professor Mechanical Engineering  cvmech@tce.edu   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

mailto:vbmech@tce.edu
mailto:cvmech@tce.edu
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