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CURRICULUM

The total minimum credits for completing the B.Tech. programme in Mechanical
Engineeringis__ 179  [68 + 111.

MINIMUM CREDIT REQUIREMENT FOR THE VARIOUS COURSE CATEGORIES

The structure of B.Tech. programmeball have General Institute Requirements (GIR),
Programme Core (PC), Elective Courses (PE, OE and MI) and Essential Programme Laboratory
Requirements (ELR) are as follows:

g| Number | Number
- | COURSE CATEGORY of of
No. :
Courses | Credits
1. | General Institute Requirement (GIR) 17 68
2. | Programme Core (PC) 20 62

Essential Programme Laboratory Requirement
(ELR) 8 16

Elective courses

a.Programme Electives (PE)
b. Open Electives (OE)
4. | c. Minor (MI)

11 33
A student should be allowed a minimum of 50% of
the total electives of a programme from (b) and (c)
if so desired by the student.
TOTAL 179
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(I) GENERAL INSTITUTE REQUIREMENTS

SI.No. | Name of the course Number of Maximum Credits
Courses
1. Mathematics 4 14
2. Physicéf 2 7
3. Chemistry* 2 7
4, Humanities 1 3
5. Communication 2 6
6. Energy and Environmental 1 2
Engineering
7. Professional Ethics 1 3
8. Engineering Graphics 1 3
9. Engineering Practice 1 2
10. | Basic Engineering 2 4
11. | Introduction to Computer 1 3
Programming
12. | Branch Specific Coursé* 1 2
(Introduction to Branch of
Study)
13. Summer Internship 1 2
14. Project work 1 6
15. Comprehensive Viva 1 3
16. Industrial lecture - 1
17. NSS /NCC/NSC - 0
TOTAL 17 (Excluding 68

Italics)

“including Lab

™ Commence during Orientation Programme
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I. GENERAL INSTITUTE REQUIREMENTS

1. MATHEMATICS

SI. | Course Course Title Credits
No.| Code
MAIR11 | MATHEMATICS |

MAIR21 | MATHEMATICS I
MAIR32 | TRANSFORMS AND PARTIAL DIFFERENTIAL

EQUATION
4, MAIR41 | NUMERICAL TECHNIQUES 3
Total 14
2. PHYSICS
Sl. Course Course Title Credits
No. Code
) PHIR11 | PHYSICS |
2. PHIR12 | PHYSICS I 4
Total
3. CHEMISTRY
Sl. Course Course Title Credits
No. Code
CHIR11 | CHEMISTRY | 3
2. CHIR13 | CHEMISTRY I 4
Total
4, HUMANITIES
SlI. Course Course Title Credits
No. Code
1. HSIR13 | INDUSTRIAL ECONOMICS AND FOREIGN TRADE
Total
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5. COMMUNICATION
Sl. Course Course Title Credits
No. Code
1. HSIR11 | ENGLISH FOR COMMUNICATION
2. HSIR12 | PROFESSIONAL COMMUNICATION
Total
6. ENERGY AND ENVIRONMENTAL ENGINEERING
Sl. Course Course Title Credits
No. Code
1. ENIR11 | ENERGY AND ENVIRONMENTAL ENGINEERING 2
Total 2
7. PROFESSIONAL ETHICS
Sl. Course Course Title Credits
No. Code
1. HSIR14 | PROFESSIONAL ETHICS 3
Total 3
8. ENGINEERING GRAPHICS
Sl. Course Course Title Credits
No. Code
1. MEIR12 | ENGINEERING GRAPHICS 3
Total 3
9. ENGINEERING PRACTICE
Sl. Course Course Title Credits
No. Code
2. PRIR11 | ENGINEERING PRACTICE 2
Total 2
10. BASIC ENGINEERING
Sl. Course Course Title Credits
No. Code
1. CEIR11 | BASIC CIVIL ENGINEERING 2
2. EEIR11 BASICS OF ELECTRICAL AND ELECTRONICS 2
ENGINEERING
Total 4
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11. INTRODUCTION TO COMPUTER PROGRAMMING

Sl Course Course Title Credits

No. Code

1. CSIR11 BASICS OF PROGRAMMING (Theory & Lab) 3
Total 3

12. BRANCH SPECIFIC COURSE

Sl. Course Course Title Credits

No. Code

1. MEIR15 |[INTRODUCTION TO MECHANICAL ENGINEERIN( 2
Total 2

13. SUMMER INTERNSHIP

Sl. Course Course Title Credits
No. Code
1. MEIR16 INTERNSHIP / INDUSTRIAL TRAINING / ACADEMIC 2

ATTACHMENT (2 to 3 months duration during
summer vacation)

Total 2

The student shouldndergo industrial training/internship for a minimum period of two months

during the summer vacation o'fdeyear. Attachment with an academic institution within the

country (ISc/lITs/NITs/IIITs and CFTIs) or university abroad is also permitted instead of
industrial training.

# To be evaluated at the beginning of VIl semester by assessing the report and seminar
presentations.

14. PROJECT WORK

Sl. Course Course Title Credits
No. Code
1. MEIR17| PROJECT WORK

Total

15. COMPREHENSIVE VIVA

Sl. Course Course Title Credits
No. Code
1. MEIR18| COMPREHENSIVE VIVA

Total
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16. INDUSTRIAL LECTURE

Sl. Course Course Title Credits

No. Code

1. MEIR19| INDUSTRIAL LECTURE 1
Total 1

A course based on industrial lectures shall be offered for 1 credit. A minimum of five lectures
of two hours duration by industry experts will be arrangethbyDepartment. The evaluation

methodology, will in general, be based on quizzes at the end of each lecture.

17. NSS/NCC /NSO

Sl. Course Course Title Credits
No. Code
L SWIR11 | NSS/NCC /NSO 0
Total 0
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(I) PROGRAMME CORE (PC)

[Note: (1) Number of programme core: 16 to 20 (2) Credits: 5665]

Sl. Course Course Title Prerequisites | Credits
No. Code
MEPC10 | ENGINEERING MECHANICS -NIL- 3
2. MEPC11 | ENGINEERING -NIL- 3
THERMODYNAMICS
3. MEPC12 | STRENGTH OF MATERIALS -NIL- 3
MEPC13 | APPLIED ELECTRICAL AND EEIR11 4
ELECTRONICS ENGINEERING
5. MEPC14 | INSTRUMENTATION AND -NIL- 3
CONTROLENGINEERING
6. MEPC16 | THERMAL ENGINEERING MEPC11 3
7. MEPC17 | MECHANICS OF MACHINES- | MEPC10 3
8. MEPC18 | FLUID MECHANICS -NIL- 3
9. MEPC20 | ENGINEERING MATERIALS -NIL- 4
10. MEPC21 | TURBOMACHINES MEPC18 3
11. MEPC22 | HEAT AND MASS TRANSFER MEPC11 3
12. MEPC23 | MECHANICS OF MACHINES- Il MEPC17 3
13. MEPC24 | ANALYSIS AND DESIGN OF MEPC12 3
MACHINE COMPONENTS
14. MEPC25 | AUTOMOBILE ENGINEERING -NIL-
15. MEPC26 | DESIGN OF MECHANICAL MEPC12
DRIVES
16. MEPC27 | COMPUTER AIDED DESIGN AND MEIR12 3
DRAFTING
17. MEPC28 | POWER PLANT ENGINEERING MEPC21 3
18. MEPC29 [ METROLOGY AND QUALITY -NIL- 3
CONTROL
19. MEPC30 | MANUFACTURING NIL 3
TECHNOLOGY T
20. MEPC31 | MACHINE DRAWING MEIR12 3
Total 62
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() ELECTIVES
a. PROGRAMME ELECTIVE (PE)

[Note: Number of programme elective: at least 3 courses]

Studentgursuing B.Tech. in Mechanical Engineering should take at least three courses from
the Programme Electives listed below.

Sl. Course Course Title Prerequisites Credits
No. Code
1. MEPE10 | COMPRESSIBLE FLOW AND MEPC18 3
JETPROPULSION
2. MEPE11 | COMPUTATIONAL FLUID MEPC18 3
DYNAMICS
3. MEPE12 | ADVANCED IC ENGINES MEPC16 3
4. MEPE13 | COMBUSTION ENGINEERING MEPC16 3
5. MEPE14 | BIOFUELS MEPC16 3
6. MEPE15 | REFRIGERATION AND AIR MEPC16 3
CONDITIONING
FUNDAMENTALS OF HVAC
7. MEPE16 SYSTEMS MEPC16 3
8. | MEPE18 | NANO TECHNOLOGY MEPC20 3
9. MEPE19 | VEHICLE DYNAMICS MEPC25 3
10. | MEPE21 | DYNAMICS OF MACHINERY MEPC23 3
MEPE22 | MEMS DEVICESI DESIGN AND MEPC13 3
11. FABRICATION
12 MEPEZ24 | OIL HYDRAULICS AND MEPC18 3
' PNEUMATICS
13. | MEPE25 | INDUSTRIAL ROBOTICS MEPC13 3
14. | MEPE26 | MECHATRONICS MEPC13 3
15. | MEPE27 | INDUSTRIAL TRIBOLOGY MEPC20 3
RENEWABLE ENERGY
16. | MEPE29 SOURCES MEPC16 3
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b. OPEN ELECTIVE (OE)

Sl. Course Course Title Prerequisites | Credits
No. Code
MEOE11 | FINITE ELEMENT METHOD -NIL- 3
MEOE12 | COMPOSITE MATERIALS -NIL-
MEOE13 | ADVANCES IN WELDING -NIL-
TECHNOLOGY
4 MEOE14 | INDUSTRIAL SAFETY -NIL- 3
) ENGINEERING
MEOE15 | OPTIMIZATION IN ENGINEERING -NIL- 3
DESIGN
MEOE16 | CRYOGENIC ENGINEERING -NIL- 3
v MEOE17 | ENERGY CONSERVATION AND -NIL- 3
' MANAGEMENT
8 MEOE18 | ENERGY STORAGE -NIL- 3
' TECHNOLOGY
9 MEOE19 | VEHICLE EMISSIONS AND NIL- 3
' CONTROL
c. MINOR (MI)

Students who have registered for B.Tech Minor in Mechanical Engineering.

[Note: Number of Minor courses: 5 courses (Minimum)]

SlI. Course Course Title Prerequisites Credits
No. Code
MEMI10 | BASIC THERMODYNAMICS -NIL-
2. MEMI11 | FUNDAMENTALS OF THERMAL -NIL-
ENGINEERING
3. | MEMI12 | FLUID MECHANICS AND “NIL- 3
MACHINERY
4. MEMI13 | FUNDAMENTALS OF HEAT AND -NIL- 3
MASS TRANSFER
MEMI14 [ MACHINE DESIGN -NIL-
MEMI15 | FUNDAMENTALS OF NIL-
AUTOMOTIVE TECHNOLOGY
7. MEMI17 | FUNDAMENTALS OF “NIL- 3
REFRIGERATION AND AIR
CONDITIONING
PRINCIPLES OF
8 |MEMI18| +,RBOMACHINERY “NIL- 3
FUNDAMENTALS OF INTERNAL
9 |MEMI19| coMBUSTION ENGINES -NIL- 3
ENGINE POLLUTION AND
10 MEMI20 CONTROL -NIL- 3
11 MEMI22 | DYNAMICS -NIL- 3
FUNDAMENTALS OF
12 [MEMI23 | \\ECHANICAL DESIGN -NIL- 3

9
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Note : Student should be allowed a minimum of 50% of the total electives of a programme from Open
electives and Minor, if so desired by the student.

(IV) ESSENTIAL PROGRAMME LABORATORY REQUIREMENT (ELR)

Sl. [ Course Co
No. | Code Course Title requisites | Credits
1. IMELR12 [ THERMAL ENGINEERING MEPC16 2
LABORATORY |
MELR15| DYNAMICS LABORATORY MEPC23 2
3. [MELR16| AUTOMOBILE ENGINEERING MEPC25 2
LABORATORY
4. IMELR17| COMPUTER AIDED DESIGN MEPC27 2
LABORATORY
5. IMELR18 [ METROLOGY AND QUALITY MEPC19 2
CONTROL LABORATORY
6. IMELR20[ SOM/FM LABORATORY MEPC12/18 2
7. IMELR21|{ MANUFACTURING TECHNOLOGY LAB MEPC30 2
8. IMELR22 | THERMAL ENGINEERINGLABORATORY || MEPC22 2
Total 16

NOTE: Students can register for 2 laboratory coursesluring one session along with
regular courses (PC/ PE/ OE / MI).

ADVANCED LEVEL COURSES FOR B.Tech. (HONOURS)
A student can obtain B.Tech. (Honours) degree provided the student has;

i. Registered at least for 12 theory courses and 2 ELRs in the sgzamd
ii. Consistently obtained a minimum GPA of 8.5 in the first four sessions
iii. Continue to maintain the same GPA of 8.5 in the subsequent sessions (including the Honours
courses)
iv. Completed 3 additional theory courses specified for the Honors degreepobginamme.

v. Completed all the courses registered, in the first attempt and in four years of study.

Sl. Course Course Title Pre Credits

No. Code requisites

1 MEHO10 [ ADVANCED HEAT TRANSFER MEPC22 3

2 MEHO11 | ADVANCED FLUID MECHANICS MEPC18 3

3. MEHO12 | SIMULATION OF IC ENGINES MEPC16 3

4 MEHO13 | DESIGN AND ANALYSIS OF MEPC21 3
TURBO MACHINES

5. MEHO14 | ADVANCED ENGINEERING MEPC20 3
MATERIALS

6. MEHO15 | DESIGN OF HEAT MEPC22 3
EXCHANGERS

7. MEHO16 | DESIGN AND OPTIMIZATION OF MEPC16 3
THERMAL ENERGY SYSTEMS

10
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DESCRIPTION OF COURSE CODES FOR B.TECH. PROGRAMME

Sl. No| Type of the course Course Code and range
1. | General Institute requirements xXIR10 to 99
2. | Programme core xxPC10 to 99
3. [ Programme Elective xXPE10 to 99
4. | Essential Laboratory Requirement xXLR10 to 99
5. | Open Electives xXOE10 to 99
6. [ Minors xXMI10 to 99
7. | Honours xxHO10 to 99

where xx denotes the Department offering the course

DESCRIPTION OF DEPARTMENT CODES FOR B.TECH. PROGRAMME

Sl. No. Department Code
1 Architecture AR
2 Chemical Engineering CL
3. Civil Engineering CE
4. Computer Applications CA
5 Computer Science and Engineering CS
6 Chemistry CH
7 Electronics and Communicatidngineering EC
8. Electrical and Electronics Engineering EE
9. Energy and Environment EN
10. Humanities HM
11. Instrumentation an@ontrol Engineering IC
12. Mathematics MA
13. Mechanical Engineering ME
14, Metallurgical and MaterialEngineering MT
15. Production Engineering PR
16. Physics PH
17. Management Studies (DoMS) MB
18. Office of Dean, Student Welfare (NSS/NSC/NSQO) SW

11
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Flow of course for B.Tech. Mechanical Engineering Programme and theession of study

for each core course is given below.

S| No Course Course Title Year of Session/s
Code Study
1 HSIR11 [ENGLISH FOR COMMUNICATION | July
5 MAIR11 [MATHEMATICS | | July
3 PHIR11 |PHYSICS | | July
4 CHIR11 [CHEMISTRY I | July
5 CSIR11 [BASICS OF PROGRAMMING | July
MEIR15 (INTRODUCTION TO MECHANICAL | July
6. ENGINEERING
7 CEIR11 [BASIC CIVIL ENGINEERING | July
EEIR11 |BASIC ELECTRICAL AND ELECTRONICS | July
8. ENGINEERING
9 PRIR11 |[ENGINEERING PRACTICE | July
10 HSIR12 [PROFESSIONALCOMMUNICATION | January
11 MAIR21 [MATHEMATICS Il | January
12 PHIR12 |PHYSICS II | January
13 CHIR13 |[CHEMISTRY II I January
ENIR11 |[(ENERGY AND ENVIRONMENTAL | January
14. ENGINEERING
15 MEPC10 |[ENGINEERING MECHANICS | January
16 MEIR12 |ENGINEERING GRAPHICS | January
17 SWIR11 [NSS/NCC/ NSO I January
MAIR32 [TRANSFORMS AND PARTIAL DIFFERENTIAL July
18. EQUATIONS I
19 MEPC11 [ENGINEERING THERMODYNAMICS I July
20 MEPC12 |STRENGTH OF MATERIALS I July
21. [MEPC18 [FLUID MECHANICS Il July
22. |MEPC30 |MANUFACTURING TECHNOLOGY Il July
23. IMEPC31 |MACHINE DRAWING 1 July
24. IMELR20 |SOM/FM LABORATORY 1 July
MANUFACTURING TECHNOLOGY
o5 MELR21 (LABORATORY " July

12
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MAIR41 |NUMERICAL TECHNIQUES
26. Il January
APPLIED ELECTRICAL AND ELECTRONICS
MEPC13 |ENGINEERING
27. Il January
MEPC16 |THERMAL ENGINEERING
28. Il January
MEPC17 |MECHANICS OF MACHINES- |
29. Il January
MEPC27 |COMPUTER AIDED DESIGN ANDDRAFTING
30. Il January
31. ELECTIVE Il January
MELR12 |THERMAL ENGINEERING LABORATORY I
32. Il January
MELR13 |CADD LABORATORY
33. Il January
MEPC20 |ENGINEERING MATERIALS
34. 1] July
MEPC22 |HEAT AND MASS TRANSFER
35. 1] July
MEPC23 |MECHANICS OF MACHINES- I
36. 1] July
MEPC24 |ANALYSIS AND DESIGN OF MACHINE
COMPONENTS
37. 1] July
38, ELECTIVE-II " July
30, ELECTIVE-III " July
40. [MELR14 |THERMAL ENGINEERINGLABORATORY Il n July
MELR15 |DYNAMICS LABORATORY
41. 1] July
INSTRUMENTATION AND CONTROL
MEPC14 |ENGINEERING
42. 11 January
MEPC25 |AUTOMOBILE ENGINEERING
43. 11 January
MEPC26 |DESIGN OF MECHANICAL DRIVES
44, 1" January
MEPC29 |METROLOGY AND QUALITY CONTROL
45. 1l January
ELECTIVE-IV January
46. 1]
47. ELECTIVE-V 1 January
MELR16 |AUTOMOBILE ENGINEERING LABORATORY
48. 1l January
MELR17 |METROLOGY LABORATORY
49. 1l January
MEIR19 |INDUSTRIAL LECTURE
51. 1" January
50, HSIR PROFESSIONAL ETHICS I July
53, MEPC21 |TURBOMACHINES I\ July
54 MEPC28 |POWER PLANT ENGINEERING I\ July

13
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55, ELECTIVE-VI IV July
56, ELECTIVE-VII IV July
57 ELECTIVE-VIII Y, July
58 MELR16 [|SUMMER INTERNSHIP Y July
59, MEIR18 |COMPREHENSIVE VIVA Y, July
HSIR13 |[INDUSTRIAL ECONOMICS AND FOREIGN

60. TRADE v January

61 ELECTIVE-IX \Y; January

62. ELECTIVE-X \Y January

63. ELECTIVEXI \Y January

64, MEIR17 |PROJECT WORK v January

Semester wise curriculum
Semester |
SI.No. eI Course Title Pre Credits
Code requisites

1. HSIR11 | English For Communication -NIL- 3
2. MAIR11| Mathematics | -NIL- 4
3. PHIR11 | Physics | -NIL- 3
4. CHIR11 | Chemistry | -NIL- 3
5. CSIR11 | Basics & Programming -NIL- 3
6. MEIR15| Introduction b Mechanical Engineering -NIL- 2
7. CEIR11 | Basic Civil Engineering -NIL- 2
8. EEIR11 | BasicElectrical ad Electronics Engineering -NIL- 2
9. PRIR11 | Engineering Practice -NIL- 2
Total Credits 24

14
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Semester |l
Sl.No. Course Course Title Pre Credits
Code requisites

1. HSIR12 | Professionatommunication -NIL- 3
2. MAIR21| Mathematicdl -NIL- 4
3. PHIRZL | Physicsll -NIL- 4
4. CHIR13| Chemistry | -NIL- 4
5. ENIR11 | Energy And Environmentd&ngineering -NIL- 2
6. MEPC1( Engineering Mechanics -NIL- 3
7. MEIR12| Engineering Graphics -NIL- 3

Total Credits 23

Semester Ill
SI.No. Course Course Title Pre Credits
Code requisites

1. MAIR32| Transforms and Partial Differential Equations -NIL- 3
2. MEPC1] Engineering Thermodynamics -NIL- 3
3. MEPC17 Strength of Materials -NIL- 3
4, MEPC1§ Fluid Mechanics -NIL- 3
5. MEPC3( Manufacturing Technology -NIL- 3
6. MEPC3] Machine Drawing MEIR12 3
7. MELR2(0 SOM/FM Lab -NIL- 2
8. MELR21 Manufacturing Technology Lab -NIL- 2

Total Credits 22

15
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Semester IV
Sl.No. Course Course Title Pre Credits
Code requisites

1. MAIR41| Numerical Methods -NIL- 3
2. MEPC13 Applied Electrical and Electronics Engineering EEIR11 4
3. MEPC1€ Thermal Engineering -NIL- 3
4. MEPC17 Mechanics of Machineis | MEPC10 3
5. MEPC27 Computer Aided Design and Drafting MEIR12 3
6. Electiveri | 3
7. MELR12 Thermal Engineering Labl -NIL- 2
8. MELR17 CADD Lab -NIL- 2

Total Credits 23

Semester V
SI.No. Course Course Title Pre Credits
Code requisites

1. MEPC2( Engineering Materials -NIL- 4
2. MEPC24 Heat and Mass Transfer MEPC11 3
3. MEPC23 Mechanics of Machineis I MEPC17 3
4. MEPC24 Analysis and Design of Machine Components MEPC12 3
5. Electiver Il 3
6. Electivei IlI 3
7. MELR22 Thermal Engineering Lab Il -NIL- 2
8. MELR15 Dynamics Lab -NIL- 2

Total Credits 23
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Semester VI
SI.No. Course Course Title P-re- Credits
Code requisites

1. MEPC14 Instrumentation and Control Engineering -NIL- 3
2. MEPC25 Automobile Engineering -NIL- 3
2. MEPC2€ Design of Mechanical Drives MEPC12 3
4. MEPC29 Metrology and QualityControl -NIL- 3
5. Electivei IV 3
6. Electivei V 3
7. MELR16 Automobile Engineering Lab -NIL- 2
8. MELR18 Metrology Lab -NIL - 2
9. MEIR19| Industrial Lectures -NIL- 1

Total Credits 23

Semester VI
SI.No. Course Course Title P-re- Credits
Code requisites

1. HSIR14 | Professional Ethics -NIL- 3
2. MEPC2] Turbomachines MEPC18 3
3. MEPC2§ Power Plant Engineering MEPC21 3
4. Electivei VI -NIL- 3
5. Electivei Vi -NIL- 3
6. Electivei VIII -NIL- 3
7. MEIR16| Summer Internship -NIL- 2
8. MEIR18| Comprehensive Viva -NIL- 3

Total Credits 23
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Semester VIlI
SI. No. Course Course Title Pre Credits
Code requisites

1. HSIR13 | Industrial Economics and Foreign Trade -NIL- 3
2. Electivei IX -NIL- 3
3. Electivei X -NIL- 3
4. Electivei XI -NIL- 3
5. MEIR17| Project Work -NIL- 6

Total Credits 18
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SYLLABUS

l. GENERAL INSTITUTE REQUIREMENTS

1. MATHEMATICS

Course Code MAIR11

Course Title MATHEMATICS- |
Number of Credits 4

Prerequisites -

Course Type GENERAL INSTITUTE REQUIREMENTS

CourselLearning Objectives.

Objective of the course is to
1. determine canonical form of given quadratic form.
2. discuss the convergence of infinite series.
3. analyze and discuss the extrema of the functions of sexaetables.
4. evaluate the multiple integrals and apply in solving problems.

Course Content

Characteristic equation of a matii¥igen values and Eigen vectdrsProperties of Eiger
valuesi Diagonalization of matrix CayleyHamilton Theorem (without proof) verificatidn
Finding Inverse and Power of a matrix using@Quadratic forni Definiteand indefinite forms
T Orthogonal reduction of quadratic form to canonical form.

Introduction to sequences, Infinite serie€Convergence Tests for positive term sefie
Compari son, integral test, R 0 o tAlternRtiag series
TLei bni ti Alsduterand|Cenditional Convergence. Riemann rearrangement th:
(without proof).

Functons of several variablésPartial derivatives and Transformation of variabldacobian
and its PropertiesTaylor seriesMaxima and Minima of function of two variables.

Double integral Changing the order of Integrati®nChange of variables from Gasian to
Polar Coordinates Area using double integral in Cartesian and Polar Coordifalegple
integrali Change of Variables from Cartesian to Spherical and Cylindrical Coordine
Volume using double and triple integrals.

CourseOutcomes:
After the completion of the course, students would be able to
1. compute eigenvalues and eigenvectors of the given matrix.
2. transform given quadratic form into canonical form.
3. discuss the convergence of infinite series by applying various test.
4. compute partial dévatives of function of several variables
5write Taylords series for functions
6. evaluate multiple integral and its applications in finding area, volume.
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Reference Books

1. Kreyszig, E., Advanced Engineering Mathematic¥, édn, JohrwWiley Sons, 2010.

2. Grewal, B.S., Higher Engineering Mathematic$? 4®lition, Khanna Publications, Delhi

3. Greenberg, M.D. Advanced Engineering Mathematics, Second Edition, Pearson Edt
Inc. 1998.

4. Strauss. M.J, Bradley, G.L. and SmithJ. Calculus, 8 Edition, Prentice Hall, 2002.

Course Code MAIR21
Course Title MATHEMATICS T |
Number of Credits 4

Prerequisites MAIR11

Course Type GENERAL INSTITUTE REQUIREMENTS

CourselLearning Objectives

Objective of the course is to

1. Introduce the structure vector space and various operations on it.

2. Introduce different method to solve thé&? drder differential equations and i
applications in electric circuit problems.

3. familiarize concepts like differgiations and integration for function of compl
variable.

4. Introduce vector differential operator for vector function and important theorer
vector functions to solve engineering problems.

Course Content

Vector spacé Subspaces Linear dependence and independén8panning of a subspax
i Basis and Dimension. Inner prodiidhner product spacésOrthogonal and orthonorm:
basisi Gram Schmidt orthogonalization process.

Basic review of first orderifferential equation Higher order linear differential equatiol
with constant coefficient§ Particular integrals foeo 'Q FQ AT @aild O Ed i

Equation reducible to linear equations with constant coefficients u®ingQ -

Simultareous linear equations with constant coefficientdMethod of variation of
parameter$ Applicationsi Electric circuit problems.

Gradient, Divergence and CurlDirectional Derivativei Tangent Plane and normal
surfaces Angle between surfacéssoleroidal and irrotational field$ Line, surface anc
volume integrald Gr eendés Theor em, Stokesd6 Thec
(all without proof)i Verification and applications of these theorems.

Analytic functionsi Cauchyi Riemann equations (Gasian and polar)Properties of
analytic functionsi Construction of analytic functions given real or imaginary fia

A~

Conformal mapping of standard elementary functiopdiQ hO ExPA T — and
bilinear transformation.
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Cauchyodos integral t heor em, Cauichgylso ri
Laurent s expansi 8ingslaritiesi iResidoesitCapic ¢y 0 )s
theoremi Contour integration involving unit circle.

CourseOutcomes:

After the conpletion of the course, students are able to
1. Perform standard operation in finite dimensional vector spaces
2. Compute the dot product of vectors, lengths of vectors, and angles between \
3. Perform gradient, div, curl operator on vector functions ande gmysical
interpretations.
4. Use Greends , Gauss divergence and
5. solve higher order ODEs and interpret it geometrically.
6. Compute differentiation of functions of complex variable.
7. Construct analytic functiorfor given real or imaginary part of it.
8. find images of the given region by standard functions of complex variable.
9. compute bilinear map by knowing the images of three points.

Reference Books:
1. Kreyszig, E., Advanced Engineering Mathematic$! é@n John Wiley Sons, 201(
2. Grewal, B.S., Higher Engineering Mathematics® 4&dition, Khanna Publications
Delhi.
3. Gilbert Strang, Linear Algebra and its applicatiorfsedn, Cengage Learning, 20|
4. James Ward Brown and Ruel V. Churchill, Complex vaeisiand Applications,"®
edn, McGrawHill, 2013

Course Code MAIR32

Course Title TRANSFORMS AND PARTIAL DIFFERENTIAL
EQUATIONS

Number of Credits 3

Prerequisites MAIR11, MAIR21

Course Type GENERAL INSTITUTE REQUIREMENTS

Course Learning Objectives

students completing this course will be able to

1. understand the importance of transform techniques to solve engineering problems.

2. apply Laplace and Fourier transform to solve the mathematical equations arising in

mechanical engineering.

3. understand Fourier series analysis and its use in solving boundary value problems.

4. understand and solve the partial differential equations.
construct mathematical model of some heat transfer problem and vibration of an elastic
string.

o
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Course Content

Laplace Transform of Standard functions, derivatives and intégtalgerse Laplace transform
Convolution theoreniPeriodic functionsi Application to ordinary differential equations and
simultaneous equations with constant

coefficients and integral equais.

Fourier seriesDirichlet's conditions Half range Fourier cosine and sine seriearseval's relation
- Fourier series in complex forinHarmonic analysis.

Fourier transformsFourier cosine and sine transformsverse transformsconvoluton theorem
and Parseval's identity for Fourier transforsnite cosine and sine transforms.

Formation of partial differential equations eliminating arbitrary constants and funesohsgion
of first order equations four standard types Lagrange'sequation- homogeneous and non
homogeneous type of second order linear differential equation with constant coefficients.

Onedimensional wave equation and edienensional heat flow equatiermethod of separation
of variables Fourier series solution.

Courseoutcomes

completion of the course, students should be able to
1. Compute Laplace and inverse Laplace transform of functions.
Apply Laplace transform to solve ordinary differential equations.
Compute Fourier and inverse Fourier transform of functions
Compute Fourier series of given function and interpret its coefficients.
Able to form partial differential equation for given family of surfaces.
Compute solution of few types of linear and Amear first order/second order PDEs.
Construct mathematicahodel of heat transfer problem and its solution by separation
of variable method.
8. Construct mathematical model of vibration of elastic sting (one dimensional) and
solution of it.

NoohkwnN

Reference Books:

1. Grewal.B.S., Higher Engineering Mathematics, 43rdEditikdranna Publisher, Delhi

2. Debnath L., and Dambaru Bhatta, Integral Transforms and Their ApplicatiBrEj.Z
(Special Indian Ed).Chapman & Hall/CRC, Indian Edtion, 2010

3. Erwin Kreyszig, Advanced Engineering Mathematics, John Wiley & Sons, 2010.

4. Haberman RApplied Partial Differential Equations: With Fourier Series and
Boundary Value Problems. Pearson, 2013.

5. K.Sankara Rao, Introduction to Partial Differential Equatiofi$8n, PHI Learning
Private Ltd. 2012.
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Course Code MAIR41

Course Title: NUMERICAL TECHNIQUES

Number of Credits: 3

Prerequisites MAIR11, MAIR21, MAIR31/MAIR32
Course Type GENERAL INSTITUTE REQUIREMENTS

Course Learning Objectives To introduce
1. Numerical Methods for Solving Linear Systems

2. Methods to solve equations of Oviariable as well as system of equations with two
variables.

Interpolating Polynomials and best curve fitting methods for the given data.
Numerical Differentiation and Integration

Numerical Solutions of Ordinary Differential Equations

Numerical Methods tgolve partial differential equations.

o gk w

Course Content

Solution of linear systemGaussian elimination and Gauksdan methodsLU - decomposition
methods - Crout'smethod - Jacobi and GausSeidel iterative methods sufficient conditions
for convergence Power method to find the dominant eigenvalue and eigenvector.

Solution of nonlinear equatierBisection method Secant methodRegula falsi methoeNewton
Raphson method for f(x) = 0 and for f(x,y) = 0, g(x,y) = Order of convergence Horner's
method - Graeffe's method Bairstow's method.

Newtonds forward, backward &abdgdawgeed iidnttdérp
Numertcal Differentiation and IntegratidnTrapezoidalrulé Si mpsonés 1/ Qurvand 3/ ¢
fitting - Method of least squares and group averages.

Numerical Solution of Ordinary Differential Equatierisuler's method Euler's modified method
- Taylor'smethod and Rungkutta method for simultaneous equations and 2nd order equations
- Multistep methodsMi | ne' s and Adamsd met hods.

Numerical solution of Laplace equation and Poisson equation by Liebmann's mesbiotion
of one dimensional heflow equation- Bender - Schmidt recurrence relatiorCrank- Nicolson
method- Solution of one dimensional wave equation.

CourseOQutcomes

completion of the course, students should be able to

. compute numerical solution of given system AX=B biedi and iterative methods.

. compute largest eigenvalue and its corresponding eigenvector of matrix A.

. compute numerical solution of f(x)=0 and nonlinear equations with two variables,
.interpolate function and approximate the function by polynomial.

. compute numerical differentiation and integration(d .

. compute best curve fit for the given data by curve fitting method.

. compute numerical solution of ordinary differential equations by finite difference method.
. compute numerical solution of partdifferential equations by finite difference method.

O~NO O, WN P
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Reference Books:

1. David Kincaid and Ward Cheney, Numerical Analys®' edition, American Mathematics
Society, (Indian editioni 2010.

2. Gerald C.F., and Wheatley P.O., Applied Numerical Analysilslison-Wesley Publishing
Company, 1994

3. Jain, M.K., lyengar, S.R. and Jain, R.K., Numerical Methods for Scientific and Engineering
Computation, New Age international,2003

4. Atkinson, K.E., An Introduction to numerical Analysis, John Wiley & Sons, 2008

2. PHYSICS
Course Code ;| PHIR11
Course Title ;| PHYSICS |
Number of Credits 13
Prerequisites :
-NIL-
(Course code)
Course Type . | GENERAL INSTITUTE REQUIREMENTS

Course Learning Objectives

1. To introduce the notions of light matter interaction, fabrication of lasers, light propagation
in waveguides, applications of lasers and optical fibers.

2. To understand the fundamentals of acoustics, crystal physics and structure determination
of crystals.

3. To learn the fundamentals of magnetic, electrical and superconducting materials.

4. To introduce the thoughts of special theory of relativity.
CourseContent

Lasers

Introduction to Lasecharacteristics of LasefSpontaneous and stimulated emissioisi nst ei nd s
coefficientsi population inversion and lasing actioraser systems: Ruby laser, e Laser,
semiconductor lasapplications Holography.

Fiber Optics

Fermat 6 s pr i nc iogitaefibea mprihcip® rared Icdngirgctioh aceeptace cone
numerical aperturé V-Number- types of fibers, Fabrication: Double Crucible Technigdier
optic communication principlé fiber optic sensors.

Acoustics

Introduction -reverberatiori reverberation timé Sa b i n e 0 si adouwsticsnablildingsi
ultrasonicsi production of ultrasonics using piezoelectric metfiodagnetostriction methed
applications.

24



Department of Mechanical Engineering, National Institute of Technology: Tiruchirapg&d 015

Crystallography

Seven crystal systems and Bravais latiicksller indices T interplanar distanecesymmetry
operation-Br a g g 60 s -rayadiffracbohi Laxie Method powder crystal methadstructure
determination for cubic system.

Magnetic materials, conductors and superconductors

Magnetic materialsDefinition of termsi classification of magnetimaterials and propertiés
domain theory of ferromagnetisrard and soft magnetic materialspplications.
Conductorsclassical free electron theory (Loreii2rude theory) electrical conductivity
Superconductorsdefinition i Meissner effecti type | & Il superconductors BCS theory
(qualitative)i high temperature superconductordosephson effects applications.

Special theory of relativity
Lorentz transformatiorATime dilationi length contractionmassenergy relation.

CourseQutcomes

Students will be able to know principle, construction of lasers, light propagation in optical fibers
and their applications. Students will understand the acoustics of building, ultrasonics, crystal
systems and structure determination. Students willegdpoeciate various materials properties like
electrical, magnetic and superconducting. Students will also establistensagy relationship
through special theory of relativity.

References

1. Laser Fundamentals, William T. Silfvast, 2nd ,e@ambridge University press, New York
(2004)

2. Fundamentals of Physics, 6th Edition, D. Halliday, R. Resnick and J. Walker, John Wiley and
Sons, New York (2001).

3. Introduction to solid state physics,7th Edn, Charls Kittel, Wiley, Delhi (200Cpnepts of
Modern Physics. Arthur Beiser, Tata McGrédil, New Delhi (2010).

5. Fundamentals of Physics, R. Shankar, Yale University Press, New Haven and London (2014).

Laboratory Experiments

. Torsional pendulum

. Numerical aperture of an optical fibe

. Temperature measuremefithermocouple

. Specific rotation of a liquid Half Shade Polarimeter

. Thickness of a thin wire Air Wedge

. Conversion of galvanometer into ammeter and voltmeter
. Dispersive power of a prisinSpectrometer

. Syperconductivity measurement of transition temperature
Kundt 6s tube experi ment

O©CoO~NOOITA,WNE

References

1. Physics Laboratory Manual, Department of Physics, National Institute of Technology
Tiruchirappalli (2018).

2. Practical Physics, R.K. Shukla, Anchal Srieast New age international (2011).

3. B.Sc. Practical Physics, C.L Arora, S. Chand &Co. (2012).
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Course Code . | PHIR12
Course Title . | PHYSICS I
Number of Credits 4
Prerequisites :
-NIL-
(Course code)
Course Type : | GENERAL INSTITUTE REQUIREMENTS

Course Learning Objectives

1. To introduce the concepts of matter waves, wave functions and its interpretation to
understand the matter at atomic scale.

2. To understand the fundamentals of nuclear forces, models and classificatiatieot

3. To know the basics of advanced materials and their applications.

4. To introduce the concepts of NDT, vacuum pumps and their applications.
Course Content

Quantum Mechanics

Inadequacy of classical mechanics (black body radiation, photoelectric effect, Comptori effect)
wave and particle duality of radiatiénde Broglie concept of matter waveglectron diffraction

T Hei senber gbs uncdcSerhtraidn tnyy eyations nemen praes argl eigen
functionsi superposition principlé interpretation of wave function particle confined in one
dimensional infinite square well potential.

Nuclear and Particle Physics

Nuclear properties and forceduclear models Shell model- Nuclear reaction Radioactivity-
types and halfives - Stellar nucleosynthesis. Fundamental ford@article physics classification
of matter- quark model neutrino properties and their detection.

Advanced Materials

Nanomaterialsintroduction and propertigssynthesi§ chemical vapour depositidrball milling

T applications. Carbon nanotubes: structure and propérsgsthesis arc method pulsed laser
deposition applications.

Liquid Crystals:typesi nematic, cholesteric, ssotici modes: dynamic light scattering, twisted
nematici display systems.

Shape memory alloysne way and twavay memory effectpseudoelasticitapplications.

Non-Destructive Testing

Liquid penetrant testing magnetic particle inspectieprincipleof ultrasonic testing inspection

methodsi pulseecho, through transmissidatifferent types of scank iprinciple and types of
radiographyi exposure factoi attenuation of radiatioin real time radiography principle of

thermography thermographic amera advantages and limitations.
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Vacuum Technology

Introduction -classification of pumpsotary vane pumyoots pumgdiffusion pumpturbo
molecular pumpmeasurement of low presstp@ani gaugepenning gauge applications of
vacuum technologythin film deposition: thermal evaporation.

CourseQutcomes

Students will be able to experience the behaviour of matter at atomic scale, role of nuclear and
particle physics in applications likadioactivity and nuclear reactions. Students will also get an
exposure to nanomaterial synthesis, liquid crystal display and shape memory alloys. Students will
also familiarize various NDT methods, vacuum pumps and their applications.

References

1.Corcepts of Modern Physics. Arthur Beiser, Tata McGHil, New Delhi (2010).

2.Fundamentals of Physics II, R. Shankar, Yale University Press, New Haven and London (2016).
3.Hand Book of Nordestructive evaluation, C.J. Hellier, McGra#ill, New York (2001).

4.Vacuum Science and Technology, V.V. Rao, T.B. Ghosh, K.L. Chopra, Allied Publishers, New
Delhi (2008).

5.Introduction to Nanotechnology, C.P. Poole and F.J. Owens, Wiley, New Delhi (2007).

6. Introduction to Liquid Crystals Chemistry and Physiisd Ed,Peter J. Collings, Princeton
University Press, New Jersey, (2002).

7. Shape memory alloyanodeling and engineering applications, Ed. D. C. Lagoudas, Springer,
New York (2008).

3. CHEMISTRY
Course Code : | CHIR11
Course Title : | CHEMISTRY |
Number of Credits 13
Prerequisites :
-NIL-
(Course code)
Course Type . | GENERAL INSTITUTE REQUIREMENTS

Course Learning Objectives

1. To introduce the students to basic principles of chemical bonding, coordination chemistry,
reaction mechanism, stereochemical aspects of organic compounds.
2. To provide a brief outline on the types and applications of polymers.

Course Content

Chemical Bonding

Basic concepts of bonding and applications: VBT, VSEPR theory, MO Theory. Intermolecular
interactionsion ion interactions, iomipole interactions, hydrogen bonding, dipdigole
interactions, London / dispersion forces, relative strength ahnatiecular forces; Consequences
surface tension.
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Coordination and Organometallic Chemistry

Coordination Chemistry: Crystal field theory, Octahedral, Tetrahedral & Square planar complexes,
JahnTeller Distortion, Color, magnetism, EAN Rule, 18 electron Rule, Wilkinson Catalysis,
ZieglarNatta Catalysis, Boranes & Wades rules (the elosmlo, aachne borane structural
paradigm, Waddlingos and Jemmis electron counting rules) Dioxygen transport and storage
hemoglobin and myoglobin.

Basic organic reactions and mechanism

Nucleophilic substitution reactions: SNSN?, SN mechanism. Elimination eetion: The E1, E2
and E1cB mechanisms, Hofmann versus Saytzeff elimination, Pyrolytieelsymation.
Oxidation reaction: with peracids, Pb(OAcPsQ, SeQ. Reduction reactions: reduction with
hydride transfer reagents like NaBHLIAIH 4 and DIBAL-H. Birch reduction.

Stereochemistry & Aromaticity

Representations dfhree dimensionaktructures- Types of Isomerism configurationsand
chirality, enantiomers, diastereomers, optical activity, absolute configurations and conformational
analysis. Applications of chirality in drug molecul@somaticity, Huckels rule of aromaticity and
antiraromaticity, annulenes, heteroannulenes.

Polymersand Composites

Concept of macromoleculdéomenclature of polymerSacticity- Polymerization processes
MechanismTypes of Polymerizatioi€lassification of Polymer&ffect of Polymer structure on
propertiesMoulding of plastics into articleBnportant addion and condensation polymers
synthesis and properties Molecular mass determination of polymeiStatic and dynamic
methods, Light scattering and Gel Permeation Chromatogiigpbpersi Vulcanization i
Synthetic rubbers Conducting polymer€ompositematerialsi Reinforced composites and
processing.

CourseQutcome

Students will learn about the fundamentals and needs of chemical bonding, coordination chemistry,
polymers and composites. They will be familiarizing with basics of reaction mechanism and
stereochemical aspects of organic molecules.

Practical (Laboratory Experiments):
. Determination of reaction kinetics of hydrolysis of an ester.

. Estimation of carbonate, n@arbonate and total hardness in the given water sample.
. Percentage purityf dbleaching powder.

. Determination of the percentage of Fe in the given steel sample.

. Estimation of Ca in limestone.

. Estimation of F& by spectrophotometer.

o O, WN B

CourseQutcome

The chemistry laboratory course will consist of experiments illustrating the principles of chemistry
relevant to the study of science and engineering. The students will learn to determine the reaction
kinetics, estimate various components from correspgnulitk mixture.
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Reference Books

1. PW Atkins and J de Paula, Physical Chemistry by, Oxford University Press.
2. Inorganic Chemistry: Principles of Structure and Reactivity, J E Huheey, E A Keiter, R L Keiter

and O K Medhi, 4 th Edn, 2006, Pearson, ISBN:@IZ995X.
3. Organic Chemistry, Paula Y Bruice, 7th Edition, Springer, 2009, Pearson.-1SB8I78
0321819031.

Course Code : | CHIR13
Course Title : | CHEMISTRY I
Number of Credits 4
Prerequisites :
-NIL-
(Course code)
Course Type . | GENERAL INSTITUTE REQUIREMENTS

Course Learning Objectives

To introduce the students to basic principles of electrochemistry, cell construction and evaluation,
corrosion, adsorption, phase equilibrium and engineering materials of importance

CourseContent

Unit-I: Electrochemistry

Conductivity of electrolytesSpecific, molar and equivalent conductivity, Nernst equation for
electrode potential, EMF series, hydrogen electrode, calomel electrode, glass electrode,
Electrolytic and galvanic cells, cell EMF, its measurement and applisatVeston standard cell,
reversible and irreversible cells, concentration cell, electrode (hydrogen gas electrode) and
electrolyte concentration cell, concentration cell with and without transference, fuehygeitsy

fuel cell.

Unit-1l: Corrosion

Dry corrosion and wet corrosion, mechanisms, types of corrosion, DMC, DAC, stiess,
granular atmospheric and soil corrosion, Passivity, Polarization, over potential and its
significance, Factors affecting corrosion, protection from corrosion by lnetadatings,
electroplating, electroless plating and cathodic protection, Chemical conversion coatings and
organic coatingsPaints, enamels.

Unit-Ill: Surface Chemistry

AdsorptionT typesi adsorption of gases on solidlsadsorption isotherni Freundlic and
Langmuir isotherm$ adsorption of solutes from solutionsole of adsorbents activated carbon

in pollution abatement of air avdaste waterPhase rule: Statement and explanation of the terms
involvedi one component water systéntondensed phasulei construction of phase diagram
by thermal analysis simple eutectic systems (PBg system only) alloysi importance, ferrous
alloysi nichrome, and stainless steel, nonferrous alloggass and bronze heat treatment of
alloys.
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Unit-IV: E ngineering Materials

Abrasives Mo h 6 s s c al Enatarél abnasivesi(diceansnsl, corundum, emery, garnets and
qguartz)i synthetic abrasives (silicon carbide, boron carbidegfractoriesi characteristics
classification (acidic, basic and neutrafractories)i properties (refractoriness, refractoriness
under load, dimensional stability, porosity, thermal spallingganufacture of alumina magnesite
and zirconia bricks. Cemenkmportant Parameters for Manufacturing Cement Clinkers. Chemical
Congituents and Composition of Cement. Methods of Manufacture of Cem#afet and Dry
Processes. Additives for Cement. Properties of Cenfeiting and Hardening. Types of Portland
cement

Unit-V: Polymers and Composites

Concept of macromoleculkdéomenclatire of polymersTacticity- Polymerization processes
MechanismTypes of Polymerizatio€lassification of Polymerkffect of Polymer structure on
propertiesMoulding of plastics into articleenportant addition and condensation polymérs
synthesis and prop@es i Molecular mass determination of polymeiStatic and dynamic
methods, Light scattering and Gel Permeation Chromatogi@pbipersi Vulcanization i
Synthetic rubbers Conducting polymersComposite material$ Reinforced composites and
processing.

Laboratory Experiments

. Corrosion rate by polarization technique

. Conductometric titration

. Potentiometric titration

. pH metrictitration

. Percentage purity of bleaching powder

. Percentage purity of washing soda

. Determination of molecular weight of polymer by viscometry

. Demonstration of sophisticated instruments and assignments on them

O~NOOUITRWN -

Reference Books:
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Chemi str

1. F. W. Bi aye 0
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1 m f Polym
2. S. S. Dar & e roi g

Course Outcomes

At the end of the course student will learn the significance of electrochemistry and its application,
corrosion, adsorption, engineering materials of importance and polymer.

4. HUMANITIES

Course Code . | HSIR13
Course Title : | INDUSTRIAL ECONOMICS AND FOREIGN TRADE
Number of Credits © 13
Prerequisites :
-NIL-
(Course code)
Course Type : | GENERAL INSTITUTE REQUIREMENTS
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Course Learning Objectives

1. Give a simple yet thorough introduction into the main methods of economic analysis of
industry structure and firm behaviour under various conditions of technology, competition,
and organization.

2El aborate studentso6 skil | scal and émpiadalitdols toi e s
formulate and solve economic problems.

3. Explore in details how economists approach and answer specific empirical questions.

Course Content
Demand and SupplyForecasting techniquésCost and Revenues.
Competitive nature dhe firmsi Keynesian economidsNational income.

International Tradé Meaning and Benefits Basis of International Trade Foreign Trade and
Economic Growthi Balance of Tradé& Balance of Paymerit Current Trends in India Barriers
to Internationallradei WTOT Indian EXIM Policy.

Foreign Exchange MarkeitsSpot Prices and Forward PrideBactors influencing Exchange rates
T The effects of Exchange rates in Foreign TradEools for hedging against Exchange rate
variationsi Forward, Futures an€urrency optionsi FEMA i Determination of Foreign
Exchange rate and Forecasting

Exchange Rate determinatiorMarketingi Productlife cyclei Marketing research Branding
T Personality Motivationi Leadership Working in Teams.

References:

1. Adhikary Manab, Business Economics, Excel Books, 2004.

2. Dwivedi, D.N., Macro Economics Theory & Policy, Tata Mc Grahill, 2005.

3. Aczel D. Amir, Soundarapandian Jayavel, Complete Business Statistics, Tata MéliBraw
2005.

4. Robins P. Stephen, Organizational Behaviour, Preshtale 2002.

5. Apte P.G., International Financial Management, Tata McGraw Hill, 2011.

6. Jeff Madura, International Corporate Finance, Cengage Learning, 9th Edition, 2011.

Course Outcomes:

At the end othe course student will be able to

1. Analyze the risk of decision making in a firm.

2. Describe and explain the determinants of the size and structure of firms.

3. Give an overview of trade cycle, inflation, cash flow analysis and Balance sheet.
4. Explain the markatg research, produtfe cycle, motivation and leadership.

5. Describe the competitive nature of the firm and team working.
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5. COMMUNICATION

Course Code - | HSIR11
Course Title . | ENGLISH FOR COMMUNICATION
Number of Credits |3
Prerequisites ;
-NIL-
(Course code)
Course Type . | GENERAL INSTITUTE REQUIREMENTS

Course Learning Objectives

The primary objective is to develop in tlwedergraduatestudents of engineering a level of
competence in English required for independent and effective communication for academic and
social needs.

Course Content

An introduction- Its role and importance in the corporate wdrld@ools of communicatiori
Barriersi Levels of communicatiofi English for Specifiqpurposesand English for technical
purposes.

Listening process & practice Exposure to recorded & structured talktass roomlecturesi
Problems in comprehension & retentibiNotetaking practicé Listening testsImportance of
listening in the corporate world.

Introduction of different kinds of reading materials: technical &tewhnicali Different reading
strategies: skimming, scanning, inferring, predicting and responding to cor@mssingrom
contexti Note making Vocabulary extension.

Barriers to speaking Building selfconfidence & fluencyi Conversation practiedmproving
responding capacityExtempore speech practité&Speech assessment.

Effective writing practiceé’ Vocabularyexpansion Effective sentences: role of acceptability,
appropriateness, brevity & clarity in writinig Cohesion & coherence in writingWriting of
definitions, descriptions & instructiong?aragraph writing Introduction to report writing.

Reference Boks:

1.Kri shna Mohan and Meenakshi Raman OEfHlecti ve
New Delhi, 2000.
2.Meenakshi Raman and Sangeetha Sharma o6éTechn

Press, New Delhi, 2006.

3M. Ashraf Rizvi Colfmiuenc tciavt e o eéddlhNavelekai) 2006. Gr a w
4.Gol ding S.R. 6Common Errors in English Langu
5Christopher Turk OEffective Speakingbo, E & F

Course Outcomes

At the end of the course student will be able toresp themselves in a meaningful manner to
different levels of people in their academic and social domains.
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Course Code . | HSIR12
Course Title : | PROFESSIONAL COMMUNICATION
Number of Credits 13
Prerequisites ;
-NIL-
(Course code)
Course Type . | GENERAL INSTITUTE REQUIREMENTS

Course Learning Objectives

The primary objective is to develop in thedergraduatestudents of engineering a level of
competence in English required for independent and effective communication for their
professional needs.

Course Content

Listening Barriers to listening: Physical & psychologitabteps to overcome themPurposive
listening practicei Active listening and anticipating the speaketJse of technology in the
professional world.

Speaking Fluency & accuracy in speé&cRositive thinking’ Kinds of thinking-Improving self
expressioni Tonal variationsi Listener orientedspeaking-Group discussion practicé
Interpersonal ConversatieBeveloping persuasive speaking skills.

Reading Speed reading practic&lse of extensive reader$ranscoding: verbal and nonverbal
i Eyereading practicé Analytical and criticareading practicelntroduction to ethics & values
through casetudy materials.

Writing Professional CorrespondericEormal and informal lettefis Argument Writing practice
T Perspectives in writing Narrative writing-Different registerss Tone in fomal writing
Summary writing practicentroduction to reports.

Study Skills Reference SkillsUse of dictionary, thesaurus étdmportance of contents page,
cover & back pages Bibliography.

Reference Books:

1..Shirley Taylor (1998usi d6€smmuniLioagman, f dew D
22 Robert Gannon (2000), OBest Science Writing
Hyderabad.

3.Ri chard A. Boning (1990), O6Multiple Reading
4. Albert J. Harris, Edward R.Sipgy1 9 9 0) , OHow to I ncrease Readir
5, David Martin (1994), PeJoydgdbadTal ki ngo, Uni ver

Course Outcomes
At the end of the course student will be able to get knowledge of the various uses of English in

their professionaénvironment and they will be able to communicate themselves effectively in
their chosen profession.
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6. ENERGY AND ENVIRONMENTAL ENGINEERING

Course Code : | ENIR11
Course Title : | ENERGY AND ENVIRONMENTAL ENGINEERING
Number of Credits 12
Prerequisites :
-NIL-
(Course code)
Course Type : | GENERAL INSTITUTE REQUIREMENTS

Course Learning Objectives

1. To teach the principal renewable energy systems.
2. To explore the environmental impact of various energy sources and atftettis of different
types of pollutants.

Course Content

Present Energy resources in India and its sustainabibijferent type of conventional Power
Plant-Energy Demand Scenario in Indélvantage and Disadvantage of conventional Power
Plantsi Conwentional vs Norconventional power generation

Basics of Solar Energy Solar Thermal Energy Solar Photovoltaic Advantages and
Disadvantage&nvironmental impacts and safety.

Power and energy from wind turbingsn d i ads wi n d-Tepaseofrwing turpiredO nt i al
shoreWind energy Environmental benefits and impacts.

Biomass resourceBiomass conversion TechnologieBeedstock preprocessing and treatment
methods Bioenagy program in IndigEnvironmental benefits and impacts. Geothermal Energy
resource$ Ocean Thermal Energy Conversiobiidal.

Air pollution- Sources, effects, control, air quality standards, air pollution act, air pollution
measurement. Water polluti@ources and impacts, Soil polluti@ources and impacts, disposal
of solid waste.

Greenhouse gasésffect, acid rain. Noise pollution. Pollution aspects of various power plants.
Fossil fuels and impacts, Industrial and transport emissiop&cts.

Reference Books:

1.B e, G. 2004. 6 Renewabl e energy: PPesser f or
2.B K Nam-@anveritionaE n e r gy R-€he blaGraw &lib Second edition.

3.G. D . NoRanventiobae ner gy sour ceso, Khanna Publ i she
4.Gi |l bert M. Masters, 6l ntroduction to Enviror
Prentice Hall, 2003.

50Unl eashing the Potent i aWorldBankrBoerh e wabl e Ener g
6. Godfrey Boyk, Bob Everett and Janet Ramage.20Ehérgy Systems and Sustainability.
Power for a sustainabPtees futured. Oxford Uniyv
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Course Outcomes
At the end of the course student will be introduced to the Principal renewable energy systems and

explore the environmental impact of various energy sources and also the effects of different types
of pollutants.

7. PROFESSIONAL ETHICS

Course Code . | HSIR14
Course Title : | PROFESSIONAL ETHICS
Number of Credits 13
Prerequisites :
-NIL-
(Coursecode)
Course Type . | GENERAL INSTITUTE REQUIREMENTS

Course Learning Objectives

1. Identify the core values that shape the ethical behavior of an engineer
2. To create an awareness on professional ethics and Human Values
3. To appreciate the rightd others

Course Content

Morals, Values and Ethicsintegrity - work Ethic- Service Learning Civic Virtue - Respect for
others- Living peacefully- Caring- Sharing- Honesty- Courage- Valuing time- Co-operation
Commitment- Empathy- SelfConfidence- Character- Spirituality - The role of engineers in
modern society social expectatios

Sense of 'Engineering Ethied/ariety of moral issuedtypes of inquiry moral dilemmas moral
autonomy- Kohlberg's theory- Gilligan's theory- Consensus and controversyModels of
Professional Roles & Professionalisntheories about right don - Selfinterest- customs and
religion - uses of ethical theories.

Engineering as experimentatioangineers as responsible experiment&ssearch ethicsCodes
of ethics- Industrial Standard Balanced outlook on lawthe challenger case study.

Safety and risk assessment of safety and rigRiysis- Risk benefitanalysis and reducing risk
Govt. Regulator's approach to riskhe three mile island and Chernobyl case studies & Bhopal
- Threat of Nuclear power, depletion of ozone, greendegctsf Collegiality and loyalty respect
for authority- collective bargaining Confidentiality- conflicts of interest occupation crime
professional rightse mp | o y e e mtélleatual rbptersy rights (IPR)discrimination.

Multinational caporations- Business ethics Environmental ethics computer ethics Role in
Technological DevelopmentVeapons development engineers as managerssulting engineers
- engineers as expert withesses and adviddmesty- leadership sample codefo

conduct ethics like ASME, ASCE, IEEE, Institution of Engineers (India), Indian Institute of
Materials Management Institution of electronics and telecommunication engineers (IETE), India,
etc.,.
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Reference books:

1. Mike MartinandRo | and
22Charl es E Har
and Caseso, T

Sc hhinzd nigrerEn diiEnteer i ng@Q05.Mc Gr a w
ris, Mi chael S Pritch®&ondeptand Mi

hompson Learning, (2000

3.Charles D Fledder mann, AEnNngi ne e(®99%. g
4John R Boatright, AEthics and the Co
55Edmund G Seebauer and Robert L Barry,
Oxford University Press, (2001)

6. Prof. (Col) P S Bajaj and Dr. Raj Agrawal i Bus i niAsns | Btdh iacas Per spect i

7. Biztantra, New Delhi, (2004)

Course Outcome

At the end of the course student will be able to

1. Understood the core values that shape the ethical behaviour of an engineer
2. Exposed awareness on professional etiimcshuman values.

3. Known their role in technological development

8. ENGINEERING GRAPHICS

) .

Et hi cs o,

nduct of
AfFundan

(Course code)

Course Code MEIR12
Course Title ENGINEERING GRAPHICS
Number of Credits 3
Prerequisites
-NIL-

Course Type

GENERAL INSTITUTE REQUIREMENTS

Course Learning Objectives

1. Irrespective of engineering discipline, it has become mandatory to know the basics of
EngineeringGraphics The student is expected to possess the efficient drafting skill depending
on the operational function order to perform day to day activity.

2. Provide neat structure of industrial drawing

3. Enables the knowledge about position of the component and its forms Interpretation of technical

graphics assemblies

4. Preparation of machine components and related parts

Course Content

Fundamentals Drawing standard- BIS, dimensioning, lettering, type of lines, scaling

conventions.

Geometrical constructionsDividing a given straight line into any number of equal paitgcting
a given angle, drawing a regular polygon givame side, special methods of constructing a

pentagon and hexagdrconic section$ ellipsei parabola hyperbola cycloidi trochoid.

Orthographic projection Introduction to orthographic projection, drawing orthographic views of
objects from their isontac views- Orthographic projections of points lying in four quadrants,
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Orthographic projection of lines parallel and inclined to one or both planes Orthographic projection
of planes inclined to one or both planes. Projections of simple sddixis pependicular to HP,
axis perpendicular to VP and axis inclined to one or both planes.

Sectioning of solidsSection planes perpendicular to one plane and parallel or inclined to other
plane.

Intersection of surfacesntersection of cylinder & cylinder, iatsection of cylinder & cone, and
intersection of prisms.

Development of surface®evelopment of prisms, pyramids and cylindrical & conical surfaces.
Isometric and perspective projectionlsometric projection and isometric views of different
planes and siple solids, introduction to perspective projection.

Computer aideddrafting Introduction tacomputer aidedrafting package to makel2 drawings.

Reference Books:

1. Bhatt, N. D. and Panchal, VM. 6 Eng Dmae&i ingd , Pub. : Charotar
2010.

2. Natarajan K. V., 0A text book of Engineering Gr aj
Chennai, 2006.

3.Venugopal, K. and Prabhu Raja, V., OEngi neer

New Age International, 2009.
4.Jo0l he, D. Ar,awibBbrgdgi ndarbi.ng Tat a Mc Graw Hil |,
5. Shah, M. B. and Rana, B. C., OEngineering Dr
6. Trymbaka Murthy, S 6Computer Ai ded En:glikKn dneemationgl Dr aw
Publishing House, 2009.

Course Outcomes

At theend of the course student will be able to visualize the engineering components. A number
of chosen problems will be solved to illustrate the concepts clearly.

9. ENGINEERING PRACTICE

Course Code ;| PRIR11
Course Title . | ENGINEERING PRACTICE
Number of Credits D2
Prerequisites :
-NIL-
(Course code)
Course Type : | GENERAL INSTITUTE REQUIREMENTS

Course Learning Objective

Introduction to the use of tools and machinery in Carpentry, Welding, Foundry, Fitting and Sheet
Metal Working.
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Course Content

Carpentry

Wood sizing exercise in planning, marking, sawing, chiseling and grooving to make
1. Half lap joint
2. Cross lap joint

Welding

Exercise in arc welding for making
1. Lap joint
2. Butt joint

Foundry

Preparation of sand mouldr the following
1. Flange
2. Anvil

Fitting

Preparation of joints, markings, cutting and filling for making
1. V-joint
2. T-joint

Sheet metal

Making of small parts using sheet metal
1. Tray
2. Funnel

Course Outcome

At the end of the course student will be able to

1. To providehands orexercises in common carpentry works associated with residential and
industrial buildings.

2. To expose the students regarding pipe connection for pumps & turbines and to study the joint
used in roofs, doors, windows and furnitures.

3. To provide hands orexercise on basic welding, machining and sheet metal works.

4. To provide exposure regarding smithy, foundry operations and in latest welding operations such
as TIG, MIG, CO2, spot welding etc.

10. BASIC ENGINEERING

Course Code . | CEIR11
Course Title : | BASIC CIVIL ENGINEERING
Number of Credits |2
Prerequisites :
-NIL-
(Course code)
Course Type : | GENERAL INSTITUTE REQUIREMENTS
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Objectives

A To give an overview of the fundamentals of
branches of Engineering

A To realize the importance of the Civil Engi

Course Content

Introduction to Enginering SeismologyProperties and uses of construction materatnes,
bricks, cement, concrete and steel.

Site selection for buildingsComponent of building Foundation Shallow and deep foundations
- Brick and stone masonryPlastering Lintels, beams and columndRoofs.

Structural Systems and Recent DevelopmeRtmdsClassification of Rural and urban Roads
Pavement Materiai$raffic signs andRoad MarkingTraffic Signals.

Surveying- ClassificationChain SurveyRangingCompass Survegxhibition of different survey
equipment.

Sources of Water Dams Water SupplyQuality of WaterWastewater Treatmerit Sea Water
Intrusioni Recharge of Ground Water.

CourseOutcome

1. The students will gain knowledge on site selection, construction materials, components of
buildings, roads and water resources

2. A basic appreciation of multidisciplinary approach when involved in Civil Related Projects.

Reference Books

1. Punmia, BC, Ashok Kumar Jain, Arun Kumar Jain 6 Basi ¢ Ci vLekeshmEngi ne
Publishers, 2012.

2. Sat heesh Gopi, o6Basic Civil Engineering6,

3. Rangwala,S.G9 Bui | di n gChanaar Rublishing) l4oGsge, Pvt. Limited, Edition

27, 2009

Palanichamy,M.S o6 Basi ¢ Ci vliatd McErag Hilh 2080t i n g 6

Lecture notes prepared by Department of Civil Engineering, NITT.

ok

Course Code . | EEIR11

Course Title : | BASICSOF ELECTRICALANDELECTRONICS
ENGINEERING

Number of Credits |2

Prerequisites X
-NIL-

(Course code)

Course Type . | GENERAL INSTITUTE REQUIREMENTS
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Course Learning Objective

1. This course aims to equip the students with a basic understanding of Electrical circuits and
machines for specific types applications.

2. The course gives a comprehensive exposure to house wiring.

3. This course also equips students with an ability to understand basics of analog and digital
electronics.

Course Content

DC & AC Circuits: Current , -cucoil elements R, L@awdvCe r K i
phasor diagram, impedance, real and reactive power in single phase circuits.

DC & AC Machines: DC Motor, Induction motor, Synchronous motor, Synchronous generator
andTransformes- construction, principle of operation, typasd applications.

House wiring & safety: Single phase and three phase sygpbase, neutral and earth, basic house

wring - tools and components, different types of wiringtaircasefluorescentamp and ceiling
fan, basic safety measures at home addstry.

Analog Electronics: semiconductor devidep-n junction diode, Zener diode, BJT, operational
amplifieri principle of operation and applicationgntroduction to UPS.

Digital Electronics: Introduction to numbers systems, basic Boolean lass;ti@en of Boolean
expressions and implementation with logic gates.

Reference Books:

1. Hughes revised by Mckenzie Smith with Johiiicy a n d Keith Br own, 0 EI
El ectronics Technologydé, 8th Edition, Pearso
2R. J. Smith, R.eCvi cDeosr fan dd C3 yrsctue missé ,D 5t2001.Edi t i o
3. P. S.Dhogal 6 B a Elactdcal Engineering Vo | . I & 116, 42nd Reprint
4.Mal vino, A. P., Leach D. P. and Gowt M am Sha
Edition, TataMc Graw Hill, 2007.

5Vincent Del Tor o, OEl ectrical Engineering Fu

Course Outcome

At the end of the course, students will be able to develop an intuitive understanding of the circuit
analysis, basic concepts of eléxi machines, house wiring and basics of electronics and be able
to apply them in practical situation.

11. INTRODUCTION TO COMPUTER PROGRAMMING

Course Code . | CSIR12
Course Title : | BASICS OF PROGRAMMING (Theory & Lab)
Number of Credits 3
Prerequisites :
-NIL-
(Course code)
Course Type . | GENERAL INSTITUTE REQUIREMENTS
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Course Learning Objective

1. To learn the fundamentals of computers.

2. To learn the problem solving techniques writing algorithms and procedures.
3. To learn thesyntax and semantics for C programming language

4. To develop the C code for simple logic

5. To understand the constructs of structured programming including conditionals and iterations

Course Content

Introduction to computeris Computer Organizatioh Characeristicsi Hardware and Software
T Modes of operatioin Types of programming language®eveloping a program.

Algorithmsi1 Characteristics Flowcharts- Principles of Structured programmiiigSequential,
selective structures Repetitive structure$ Bounded , Unbounded and Infinite iteratioiis
Examples for each.

Introduction to Q C character sétldentifiers and Keywords Datatypes Constant$ Variables
T Declarations Expression$ Statement$ Symbolic constants Operators Library functionsi

Data input and output: Single character input and outgtntering input datd Writing output
datai gets and puts functions. Control statemérsanching: ifelsei Looping: whilei do-while
T for; Nested control structuréswitch statemeritbre statement continue statemeiitcomma
operatoii goto statement.

Modular Programming@ Functions and Procedures€xamples Parameter passing methods.

Arraysi Defining an array Processing an arrdyMultidimensional array$ointersi Variable
definitions and initializatiori Pointer operators Pointer expressions and arithméti®ointers
and onedimensional arraysFunctionsi Defining a functioni Accessing a functioin Function
prototypes Passing arguments to a functiddassing arrays to arictioni Passing pointers to a
functioni Recursion.

Laboratory Experiments

. Programs using sequence construct

. Programs using selection construct

. Programs using Iterative construct

. Programs using nested for loops

. Programs using functions with Passvajue
. Programs using functions with Pass by reference
. Programs using recursive functions

. Programs using one dimensional Array

. Programs using two dimensional Arrays
10. Programs using Pointers and functions
11. Programs using Pointers and Arrays

OCO~NOOTAWN P

Reference Books:

1.Byron Gottfried, O6Programming with C6,
2R. G. Dromey, OHow to Solve it By Compute
3.J. R. Hanly and E. B. Kof fman, O6Problem S
4. Pearson Educatio2009.

41



Department of Mechanical Engineering, National Institute of Technology: Tiruchirapg&d 015

5. Paul Deital and HarveReita, 6 C How t o Progr amd, Seventh
6.Yashavant Kanetkar, oLet Us C6, 12th Edit:]i
Course Outcome
At the end of the course, student will be
1. Ability to write algorithms forproblems
2. Knowledge of the syntax and semantics of C programming language
3. Ability to code a given logic in C language
4. Knowledge in using C language for solving problems
12.BRANCH SPECIFIC COURSE

Course Code : | MEIR15

Course Title : | INTRODUCTION TOMECHANICAL ENGINEERING

Number of Credits |2

Prerequisites :

-NIL-
(Course code)
Course Type : | GENERAL INSTITUTE REQUIREMENTS

Course Learning Objective

1. To introduce and define the basics concept of mechanical engineering.

2. Tofamiliarize the working principles of IC engines and automobile systems.

3. To enable the students to understand the details about the energy systems and its components.
4. To demonstrate the various machine elements, materials and its function.

5. To help the stuehts acquire knowledge about the various manufacturing process.

Course Content

Introduction to Mechanical Engineering, Thermal Engineering, Design, manufacturing
Engineering. Role and Responsibilities of a Mechanical Engineers

IC Enginesi 2 Stroke ad 4 stroke systems in IC Engines. Automob#dsansmission systems,
Suspension system, ABS, Airbag System¥/dhicles.

Energy Systems Power plants, Types, Gas Turbines, Steam Turbines, Utility boilers, R & A/C
system Green Energy production and Deesi Fluid Movers, Pumps and Compressors

Engineering materials, Machine elements and its functions

Manufacturing, Classification, Metal forming, Casting, Lathe, drilling machines, Milling
machines, Metal joining, Additive Manufacturing.

CourseOQutcomes
At the end of the course, students will be able

1. To identify the basic concept and fundamentals of mechanical engineering.
2. To understand the working principle of IC engines and Energy systems.
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3. To appreciate the process and materials involvethenmanufacture of various machine
element components.

Reference Books:
1. Lecture notes prepared by Department of Mechanical Engineering, NITT.

2.K. Venugopal, 60 Basi clSBM:eIE8BIBTV21294Anuraldha d\gencee® r i n g 6
PubChennaj 2014

13.SUMMER INTERNSHIP

Course Code : | MEIR16 | |

Course Title : | INTERNSHIP/INDUSTRIATRAINING/ACADEMIC
ATTACHMENT (2 to 3 Monthsdurationduring summer

vacation)

Number of Credits 112

Prerequisites :
-NIL-

(Course code)

Course Type : | GENERAL INSTITUTE REQUIREMENTS

Course Learning Objective

1. To provide undergraduate engineering students with hamé@sposure to industry facilities,
thereby furthering their understanding of the basics and operations of sciences and its
applications

2. During the assignment period, students apart from technical exposure, will also learn to work in
teams that possess divelsmnowledge and skills; experience project management; develop time
management; and most importantly learn to understand rules and regulations as well as adhere
to policies and procedures.

33.Studentsd communicati on and pveafteethetietnshipn s ki
period as a result of constant contacts with mentors and administrative personnel.

4. Students must make the best use of this opportunity to apply their theoretical background in
engineering learned at the Pl to solve design andter&nce problems and demonstrate an
awareness of current and future engineering applications in the industry.

Course Outcome

At the end of the course, students will be

1. An ability to function on multdisciplinary teams.

2. An ability to identify, formulateand solve engineering problems.

3. An understanding of professional and ethical responsibility.

4. An ability to communicate effectively with written, oral and visual means.

5. The broad education necessary to understand the impact of engineering solution ah anglob
society context.

6. A recognition of the need for and ability to engage inlbieg learning.
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14. PROJECT WORK

Course Code . | MEIR17
Course Title . | PROJECT WORK
Number of Credits 116
Prerequisites :
-NIL-
(Course code)
Course Type : | GENERAL INSTITUTE REQUIREMENTS

Course Learning Objective

1. To develop the ability to solve a specific problem right from its identification and literature
review till the successful solution of the same.
2. To train the students in preparing projeggorts and to face reviews and viva voce examination.

Course Outcome

At the end of the course student will

1. Identify real worldproblems of mechanical engineering and related systems.

2. Interpret the working of mechanical engineering systems.

3. Apply the principles of mechanical engineeringragal worldsystems.

4. Criticize and experiment to arrive at solutionsreal worldmechanical engineering problems.
5. Analyse and evaluate to obtain solution for problems in mechanical engineering systems.

15.COMPREHENSIVE VIVA

Course Code : | MEIR18
Course Title : | COMPREHENSIVE VIVA
Number of Credits 13
Prerequisites :
-NIL-
(Course code)
Course Type : | GENERAL INSTITUTE REQUIREMENTS

Course Learning Objectives

1. The objective of the comprehension exam isti@in an understanding of the concepts of
simultaneous manufacturing systems including materials, fabrication process, product and
process control, manufacturing with computer and quality management.

2. The students work in groups and solve different tyjfgsoblems/ activities given to them.

3. The activities given to the students shouldded timelike problems in industries chosen by a
team of faculty members of the concerned department.

4. A minimum of three small problems have to be solved by each gf@ipdents

5. The evaluation is based on continuous assessment by group of faculty members constituted by
the professor irchargeof the course.

Course Outcomes

Recall, recognize, visualize, illustrate, demonstrate, criticize and appraise the aspects of
mechanical engineering systems and the interaction among them.
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16. INDUSTRIAL LECTURE

Course Code . | MEIR19
Course Title : | INDUSTRIAL LECTURE
Number of Credits 1
Prerequisites :
-NIL-
(Course code)
Course Type . | GENERAL INSTITUTE REQUIREMENTS

Course Learning Objective

1. To provide handsn training to truly appreciate the various fields of mechanical engineering
related concepts.

2. Invited talks from industry experts are planned to further enrich the course.

Course Outcome

At theend of the course, student skills, personal, exposure and knowledge will be developed.

17. NSS/NCC/NSO

Course Code : | SWIR11
Course Title : | NSS/ NCC/ NSO
Number of Credits : 10
Prerequisites :
-NIL-
(Course code)
Course Type . | GENERAL INSTITUTE REQUIREMENTS

Course Learning Objective

To enable the students to gain knowledge about NCC/NSS/NSO/YOGA and put the same into
practice

Course Content

National Cadet Corps(NCC)

Any student enrolling as a member of National Catiete (NCC) will have to attend sixteen
parades out of twenty parades each of four periods over a span of academic year. Attending eight
parades in first semester will qualify a student to earn the credits specified in the curriculum.
Grading shall be donlgased on punctuality, regularity in attending the parades and the extent of
active involvement.

National Service SchemgNSS)

A student enrolling as member of NSS will have to complete 60 hours of training / social service
to be eligible to earn theredits specified in the curriculum. Grading shall be done by the faculty
member handling the course based on punctuality, regularity in attending the classes and the extent
of active involvement.
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National Sports Organization(NSO)

Each student must select one of the following games/sports events and practice for one hour per
week. An attendance of 75% is compulsory to earn the credits specified in the curriculum. Grading
shall be done by the faculty member handling the course lasgdinctuality, regularity in
attending the classes and the extent of active involvement. List of games/sports: Basket Ball,
Football,VolleyBall, Ball Badminton, Cricket, Throall, Track events Field events or any other
game with the approval of faculblgember.

Course Outcome

To imbibe in the minds of students the concepts and benefits of NCC/NSS/NSO/YOGA and make
them practice the same

.  PROGRAMME CORE (PC)

Course Code . | MEPC10
Course Title . | ENGINEERING MECHANICS
Number of Credits 3
Prerequisites :
-NIL-
(Course code)
Course Type . | PROGRAMME CORE

Course Learning Objectives

|

. To explain the importance of mechanics in the context of engineering and conservation
equations

. To explain the significance of centroid, cergégravity and moment of inertia.

. To introduce the techniques for analyzing the forces in the bodies.

. To analyze the internal member forces acting on cables and trusses.

. To understand the basic principles of dynamics.

abrbwiN

Course Content

Fundamentals: Mechancs and its relevance, concepts of forces, laws of mecharlica mi 6 s
Theorem, Concept of freeody diagram, centroids, center of gravity, area moment of inertia, mass,
moment of inertia.

Statics: Principles of statics, Types of forces, concurrent andamorcurrent forces, composition
of forces, forces in a plane and space, simple stresses and strains, elastic constant.

Friction: Laws of friction, application of laws of friction, wedge friction, body on inclined planes.

Dynamics: Principles of dynamicsDd Al ember t 6s principl e, conset

energy.

Reference Books:

1.Ti moshenko S, and Young D. H, OEngineering Me

46



Department of Mechanical Engineering, National Institute of Technology: Tiruchirapg&d 015

2.Shames | . H, and Rao G. Ki Maticatnkn gbh ynreaemii msgd , MeR
Education2009.
3.Beer F. P and Johnson Jr . E. R, 6Vector Mechani

Course Outcomes

The terminal objectives of the coursethsit, on successful completion of teachiegrning and
evaluation activities, a student would be able to identify and analyze the problems by applying the
fundamental principles of engineering mechanics and to proceed to research, design and
developmenbf various engineering systems.

Course Code . | MEPC11
Course Title : | ENGINEERING THERMODYNAMICS
Number of Credits 13
Prerequisites :
-NIL-
(Course code)
Course Type . | PROGRAMME CORE

Course Learning Objectives

1. To learn theprinciples of work and energy.

2. To acquire knowledge about the fundamentals of thermodynamic laws, concepts and principles.

3. To understand the principles of various cycles and to apply the thermodynamic concepts in
various applications like IC engines afsd conditioning systems

Course Content

Review of basic concepts of thermodynamics, properties of pure subst&iistdaw applied to
control mass, control volumeSteady flow energy equatio(fSFEE)- applications of SFEE
Uniform state, Wiform flow- Zeroth law of thermodynamics and temperature scales

Second law statementsrreversible processes, Carribeorem, Clausius Inequality Entropy,
Entropy change fopure substances T-S diagram, Btropy change appliedtcontrol mass,
control volumeAvailability and irreversibility.

Vapour power cycles Rankine cycle Effect of pressure and temperature Remkinecycle -
Reheat cycle Regenerative cyclevapor compression refrigeration cycksir standard power
cycles- Assumptions regarding astandard cycles Otto, Diesel , Ddal , Stirling and Brayton
cycles.

Thermodynamic relations : Partial derivativedlaxwell relations- Clapeyron equatiorinternal
energy, Enthalpy, Entropy, Specific heat general relations Behavior of real-degestions of
state.Generalized Compressibility Chart and its use.

Mixture of nonreacting gasesDalton's and Amalgam's modeCalculation ofC, , Cv, R, u, h
ands changes for gas mixtureSuels and combusticrCombustion chemistryCalculation ofair
fuel ratio - Exhaust gas analysis.
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Reference Books:

1. Sonntag, R.E., Borgnakke, C., and Van Wylen, G.J., Fundamentals of Thermodyn&mics, 6
ed., John Wiley, 2003.

2. Cengal, Y.A and Boles, M.A, Thermodynamics: An Engineering Approdtads McGraw
Hill, 2006.

3. Nag, P.K., Engineering Thermodynamic¥,e&l., Tata McGrawHill, 2005.
4. Arora .C.P., fARefrigeration and Air Conditio

Course Outcomes

At the end of the course student will

1. Define the fundamentals dfe first and second laws of thermodynamics and explain
their application to a wide range of systems.

2. Analyze the work and heat interactions associated with a prescribed process path and to
perform analysis of a flow system.

3. Evaluate entropy changes inwae range of processes and determine the reversibility or
irreversibility of a process from such calculations.

Course Code . | MEPC12
Course Title . | STRENGTH OF MATERIALS
Number of Credits |3
Prerequisites :
-NIL-
(Course code)
CourseType . | PROGRAMME CORE

Course Learning Objectives

1. To develop the theoretical basis about the stress, strain and elastic modulus concepts in
various components.

2. To understand the mechanical behavior of materials.

3. To familiarize the student icalculating shear force, bending moment, deflection and
slopes in various types of beams for different loading conditions

4. To solve practical problems related to springs and shafts.

Course Content

Axial and shear stresses and strdis| a st i c ilaw LaterhbstaioBsoi ssoridés r at
Volumetric strairi Elastic constants Stress in composite bars. Strain energy impact and suddenly
applied loads.

Thin cylindrical and spherical shells subjected to internal pressure. Principal stresses and their
planes. Plane of maximum shéaMo hr 6 s ci rcl e of Blames®dx sequdtiic
shrink fit. Compound cylinders.

Shear force and bending moment diagrams for beams subjected to different typesiof heany
of simple bending andssumptions.

Leaf spring, shear stress. DeflectionT h e mo me nt ar ea met hod, Ma
superposition (statically determinate beams only).
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Torsion of solid and hollow circular shait$?ower transmission, strength and stiffness of shafts.
Stressand defection in open helical spring.

Reference Books:

1. Timoshenko, S.P., Gere, M.J., Mechanics of Materials, C.B.S., Publishers, 1980.
2. Ramamurtham, S., Strength of Materials,, Dhanpat Rai Publications, 2005.
3. Popov, E.P., Engineering Mechanics of SolRienticeHall, 1999.

Course Outcomes

At the end of the course student will

1. Analyse and design structural member subjected to termorgressiontorsion,bending and
combined stresses using the fundamental concepts of sttiess, and elastibehaviour of
materials.

2. Present the concept of shear foleending momenslope and deflection and their use in
machine design.

3. Understand theno h ci@ls and be able to determine principle stresses.

4. Calculate the stresses and strain associated huitiwiall spherical & cylindrical pressure
vessels and types of springs.

Course Code . | MEPC18
Course Title . | FLUID MECHANICS
Number of Credits 13
Prerequisites :
MAIR21
(Course code)
Course Type . | PROGRAMME CORE

Course Learning Objectives

1. To familiarize with the properties of fluids and the applications of fluid mechanics.

2. To formulate and analyze problems related to calculation of for¢kesdrstructureinteraction.

3. To classify flows and to understand and applyateservation principles for fluid flows.

4. To understand the principles of dimensional analysis.

5. To familiarize students with the relevance of fluid dynamics to many engineering systems

Course Content

Introduction: Fluids and continuum, Physical propertéfluids, density, specific weight, vapour
pressur e, Newtonds | aw of vi s cnors Newionian fludie a | an
Fluid StaticsPressuredensityheight relationship, manometers, pressure on plane and curved
surfaces,center of pressure, buoyancy, stability of immersed and floating bodies, fluid
masses subjected to uniform accelerations, measurement of pressure.

Kinematics of fluid flow: Eulerian and Lagrangian approaches, classific of fluid
flow, 1-D, 2D and 3D flow, steady, unsteady, uniform, noniform, laminar, turbulent,
rotational, irrotational flowsstream lines path lines,streak lines stream tubes, velocity
and acceleration inluid, circulation and vorticity, stream function and potential function,
Laplace equation, equipotential lines flow nets, uses and limitations.
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Dynamics ofFluid flow: Fluid Dynamics: Energies in flowing fluid, head, pressure, dynamic,

static and total head, Control volume analysis of mass, momentum and energy, RTT,
Equations of fluid dynamics: Differential equations ofissy energy and momentum
(Eul erds eqgabkes), eqgNavi ens (wi thout proof
applications, Velocity measurements: Pitot tube and-Bidic tube.

Pipe Flow: Viscous flow: Reynoldexperiment to classify laminar and turbulent flows,
significance of Reynolds number, critical Reynolds number, shear stress and velocity
distribution in a pipe, law of fluid friction, head loss due to friction, Hagen Poiseuille

Equdion. Turbulent flow: DarcyWei sbach equati on, Chezyos eq
Major and minor energy losses.

Concept of Boundary Layer : Growth of boundary layer over a flat plate and definition of
boundary layer thickness, displaceme thickness, momentum thickness and energy
thickness, laminar and turbulent boundary layers, lamear layer velocity profile,
calculation of drag, boundary layer separation. Dimensional Analysis and Hydraulic similitude:
Dimensi onal analysis, Buckinghamoés t heor em,
significance, geometric, Kinematic and dynamic similarity, model studies. Froude,
Reynolds, Weber, Cauchy and Mach numbers, Applications anigtionis of model testing,
simple problems only.

Reference Books:

1. Fox, R.W. and Mc Donald, A.T., Introduction to Fluid Mechaniéseé., John Wiley, 2003.

2. White, F.M., Fluid Mechanics,"5ed., McGrawHill, 2003.

3. YungusA. Cengel, John Cimbal&Juid Mechanics Fundamental and applications, 3rd ed. Tata
McGraw-Hill Education.

4. S. K. Som, Gatam Biswas, Suman Chakrabortgtroduction to Fluid Mechanics and Fluid
Machines, 3rd ed. Tata McGraiill Education.

Course Outcomes

At the end of the course studewill be able to

l1.Cal cul ate pressure variations in acceleratin

2. Become conversant with the concepts of flow measurements and flow through pipes

3. Apply the momentum and energy equations to fluid flow problems.

4. Evaluate head loss in pipes and conduits.

5. Use dimensional analysis to design physical or numerical experiments and to apply dynamic
similarity

Course Code . | MEPC30
Course Title : MANUFACTURING TECHNOLOGY
Number of Credits 3
Prerequisites :
NIL
(Course code)
Course Type . | PROGRAMME CORE
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Course Learning Objectives

1. To learn the various methods and types of castings, welding processes, sheet metal forming,
plastics.

2. To impart knowledge on selection of suitable manufacturing process for the typical component.

3. To understand the working of machine tools such as lathe, shaper, planner, slotter, milling,
hobbing, and grinding.

4. To know the basic concepts of NCda€NC machine tool programming and additive
manufacturing processes

Course Content

Introduction to manufacturing procesSelecting manufacturing proceasglobal competitiveness
of manufacturing cosisFundamentals of materidlgheir behaviour anthanufacturing properties
T Ferrous metals and alloydNon Ferrous metals and alloys.

Casting: Solidification of Alloys and its mechani$nGating system design and estimation of
solidification timei Riser Design and Riser placeménbefects and Product Design. Welding:
Physics of Arc source$ Welding equipments Types of welding proessesi Electrode
designation and fluxet Principle and application of Special welding processes. Brazing and
Soldering

Forming process: Forging, Rolling, Drawing, Extrusio@lassification, Defects and Inspection.
Sheet metal forming processShapng process for plastiGsExtrusion, Injection and Compression
Molding.

Machining process: Various machining process and its working pringipieetal Cutting: Tool
geometryi single edge tools reference plané Tool specificationg ASA, NRST Mechancs of
Orthogonal cutting and Oblique cuttiingrool wear and Tool lifé Economics of Machining

NC & CNC machine tools and manual part programming Machining centre. NC part programming
T Computer aidegart programming Rapid Prototyping processes: ®telithography, Fused
Depositionmodelling 3D Printing, Selective laser sinterindRapid Tooling techniques

Course Outcomes

At the end of the course student will be able to

1. Recognize the different types of casting and welding process.

2. Explain he concept of forging, rolling process and drawing.

3. Explain the features and applications of various machining processes.

4. Recognize the knowledge of NC & CNC Part programming and Additive Manufacturing process

Reference Books:

1. Jain R.K., Produmn Technology, Khanna Publishers, 2001.

2. Hajra Choudhry, Elements of Workshop Technology,iVibIMedia Promoters & Publishers,
1994.

3. Production Technology by HMT, Tata McGrdill, 2002.

4. Chapman, W.A.J., Workshop Technology, Vdl, Oxford & IBH Publishing Co. Ltd., 1986.
Course
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6. Khanna, O.P., and Lal, M., A Text Book of Production Technology, Vol Il, Dhanpat Rai & Sons,

1992.

7. Yoram Koren, Computer Control of Manufacturing Systems, McG+dlw1986.
8. Choudhry, S.K.H., Elements of Work Shop Technoldpy,Il, Media Promoters & Publishers,

1994.

9. Kundra, T.K.,Rao. P.N., and Tiwari, N.L.K., Numerical Control and Computer Aided

Manufacturing, Tata McGrawill, 2006.

10. Serope Kalpakjian; Stevendghmid (2010), Manufacturing Engineering and Technolo§y, 6
Edition, Publisher: Prentice Hall, ISBND 0 13/ 6081681.

11.lan Gibson, David W.Rosen, Brent Stucker, Additive manufacturing technologies; rapid

prototyping to direct digital manufacturing, i8mer,2010

Course Code

MEPC31

Course Title

: MACHINE DRAWING

Number of Credits

3

Prerequisites

(Course code)

" MEIR12

Course Type

PROGRAMME CORE

Course Learning Objectives

1. To understand and apply national ammernational standards while drawing machine

component.

2. To understand the concept of various tolerances and fits used for component design
3. To familiarize in drawing assembly, orthographic and sectional views of various machine

components.

Course Content

Standardizatiorr Interchangeability- Selective Assembly Tolerance. Tolerance of form and

position - grades of tolerance fits -Standard tolerancesMachining symbols- surface finish
indication- Functional and manufacturing datum.

Shaft Coupngs: rigid, flexible: cottejoints,k nu c k | e

j oints,

Houmél-6 s

Footstep, thrust or Collar bearing; Plumrb&rck; Pulleys for flat belts, Welt and rope.

Engine parts Stuffing box, Connecting rod, Atomizer, spark plug, fuel injection pump. Valves

stop valve safety valve, relief valve and neaturn valve. Machine tool componentBrill jig,

Tail stock

Tool post, Tool head for shaping machine, maghiice, screw jack.

Reference Books:

1. Dhawan, R.K., A Text Book of Machine Drawing, S. Chand & Company, 1996.

2. Ostrowsky, O., Engineering Drawing with CAD Applications, ELBS, 1995.

3. Engineering Drawing Practice for Schools and Collegegi&R.988
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Course Outcomes

At the end of the course student will

1. Identify the national and international standards pertaining to machine drawing.
2. Apply limits and tolerances to assemblies and choose appropriate fits.

3. Recognize machining and surface firsgmbols.

4. Explain the functional and manufacturing datum.

5. lllustrate various machine components through drawings

Course Code . | MEPC13

Course Title : | APPLIED ELECTRICAL  AND ELECTRONICS
ENGINEERING

Number of Credits 14

Prerequisites : | EEIR11

(Course code)

Course Type . | PROGRAMME CORE

Course Learning Objectives

1. To provide the key concepts about AC motors and thereby able to choose the appropriate
drives for various applications.

2. To equip students to understand and apply the basic conceptstiafl techniques used
for drives in industries and to appraise the implementation of various control circuits

Course Content
Prerequisites: Basic Electrical and Electronics Engineering

Threephase induction motorCage and slip ring motorsorque $ip characteristic equivalent
circuit - starting and speed control of induction mofioegpplications.

Single phase induction motors and universal metgplications. Synchronous motdrgrinciple
of operation, starting and applications.

Electric dive for general factory, textile mill , cement milpump, blowers, hoists, traction etc.
group and individual drives. Choice of motors for various applicatiairsve characteristics and
control of drives.

Introduction to operational amplifiefis apgdications in control circuits. Combinational logic
representation of logic functiorisSOP and POS forms-Kap representatioris minimization
using K maps- simplification and implementation of combinational logianultiplexers and
demultiplexerg Introduction to micreprocessors and mici@ontrollers

Control systems introductioni block diagram reductioh Routh Herwitz criterion based stability
analysisi implementation of control logics to drives.

List of experiments

Speed control of three phaseluction motor

Load test on three phase induction motor

Load test on single phase induction motor

Realization of integrator and differentiator using operational amplifiers
Simulation of performance of three phase induction motor using control blocks
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Reference Books:

1. Mehta V K and Rohit Meht a, OPrinciples
Ltd., 2006.
2. Dubey G K , O6Fundamentals of Electr.i
edition, 2012
2. Ramesh S. Gaonkar 6 Mi cr oprocessor Architecture
808560, Penram I ntl . Publishing, 6th edi
3. Morris Mano, Mi chael D Ciletti, 6Digita
4. Theraja B L, 6A Text Bo ovtl 2,9 Chand,R3ededition,200d.1 T
5. Vincent Del Toro, OElectrical Engineer.
6. Subrahmanyan V, 6Thyristor control of E

Course Outcomes

At the end of the course studentlie able to
1. Analyze the performance of AC motors under various operating conditions using their
various characteristics.

2. Choose appropriate motor for various applications in industries
3. Design and analyze combinational logic circuits.
4. Understand the ahitecture and instruction set of 8085.
5. Analyse the various control logics for industrial drive applications
Course Code . | MEPC16
Course Title : | THERMAL ENGINEERING
Number of Credits 2|3
Prerequisites :
MEPC11
(Course code)
CourseType . | PROGRAMME CORE

Course Learning Objectives

1. To familiarize with the types of working principle of two stroke and four stroke engines.

2. To understand the various parameters involved in Engine combustion and its significance

3. To provide knowledge owarious steam power equipment and its performance
measurements

4. To impart skills to analyse Air Compressor system and components

5. To understand the concepts of waste heat recovery systems and thermal measurement devices.

Course Content

Classification 6 1C enginesi Working of two and four stroke enginésvalve and Port timing
diagramg Comparison of air and fuel standard cydld2erformance and heat balance test on IC
engines, Fuel supply systéinSimple and complete CarburetadniSuel injector systa i Engine
cooling, Lubrication, Ignition systenisFuels for IC engines.
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Combustion in Sl enginésCombustion in Cl engingsEngine exhaust emissions and air pollution
T Emissions control techniqué.ow temperature combustion.

Compressor§ Classificdion of compressorsPerformance of reciprocating air compressor
Effect of clearance volumi Multi stage reciprocating air compressoOptimum intermediate
pressure for perfect inter cooliigCompressor mean effective pressure.

Refrigerants Vapourcompression refrigeration cyelSuper heat Sub coolingi Performance
calculations Vapour absorption systemAmmonia water, Lithium bromide water.

Psychrometric processir conditioning systemi Working principles and concept of RSHF,
GSHF, ESHF Cooling Load calculations.

Reference Books:

1. Ganesan, V., Internal Combustion Engines, Tata Mc&ti#in2003.

2. Heywood, J.B., Fundamentals of Internal Combustion Engines, MeRBith\¥988.

3. Ballaney, P.L., Thermal Engineering, Khanna Publisi&$6.

4. Arora.C.P, Refrigeration and Air Conditioning, Tata McGitdily Publishers 1994.

5. Roy, J. Dossat, Principles of Refrigeration, Wiley Eastern Ltd., New Delhi, 2000.

Course Outcomes At the end of the course student will:

1. Apply principlesof Air standard cycle to improve the engine performance and select suitable

emission control methods for real time.
. Perform tests on steam power thermal devices as per standards and interpret results.
3. Analyze the performance of Air compressor anécsesuitablentercoolingsystem.
4. Appraise the refrigeration cycles and perform cooling load calculations fooraditioning
system.

N

5. Identify the suitable waste heat recovery methods for various thermal applications and analysis

the energy losses using thermal measurement device.

Course Code . | MEPC17
Course Title . | MECHANICS OF MACHINESI |
Number of Credits 3
Prerequisites :
MEPC10
(Course code)
Course Type . | PROGRAMME CORE

Course Learning Objectives
1. To impart knowledge on various types of Mechanisms and synthesis

2. To impart skills to analysthe position, velocity and acceleration of mechanisms
3. To familiarize higher pairs like cams and gears

Course Content

Kinematics Fundamentals: Types of links, Degrees of freedonematic chains, mechanisms,
Machines lower pairs and higher pairMobility-Number SynthesisomersLinkage
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TransformatioAnversionsGrashof conditions Bar ker 6 s eRbtatabity fandc at i on
revolvability of N bar linkagegCompliant MechanissMEMS

Introduction to animation software/orking model

Graphical Linkage Synthesis: Two position synthesis, rocker output coupler-ghtpatposition
synthesis quick return mechanismcoupler curvesymmetrical 4bar linkagecognates
introduction to synthesis using coupler curve dlil@asting conditions, toggle position and
transmission angle

Position analysis: translation rotation and complex metiBru | er 6 s t Clasdede m an.
theoremgraphical position analysislgebraic position analysigector loop equation for four bar
linkagescircuits and branches in linkages

Velocity analysis: definition of velocitgraphical velocity analysismstant centers of velociy
Ke n n e d yélaity analysis using instant centengchanical advantageentrodesanalytical
velocity analysis of a 4 bainkage

Acceleration analysis: definition of acceleratigraphical acceleration analysisinalytical
acceleration analysiSoriolis acceleratiorhuman tolerance to acceleration

Cams: types of cams and followdypes of motion prografressure angle anchdius of
curvature

Gears: fundamental law of geariimyolute tooth formpressure anglechanging center distance
interferenceand under cutting contactratio-types of gearsimple gear trainscompound gear
trainsepicyclicgeartrainder gusooxds par ad

Reference Books:

1.Robert L. Norton., 0 Design of Machinery: an
mechani sms afal., MocGravHill 202s 0 5

2. Uicker,J.J., Jr., Pennock,G.R., and Shigley, J.E., Theory of Machines and Mechafiisths ,3
Oxford University Press,2003.

3.Robert Kioematiesmnd Bynami cs Sed,MoGmw Hill Imia.r 2009 1

Course Outcomes

At the end of the course student will

1. Synthesize and analyze 4 bar mechanisms

2. Use computers for mechanism antroa and analysis
3. Understand cams and gears

Course Code . | MEPC27
Course Title : | COMPUTER AIDED DESIGN AND DRAFTING
Number of Credits |3
Prerequisites :
MEIR12
(Course code)
Course Type . | PROGRAMME CORE
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Course Learning Objectives

1. To introduce the student to the basic tools of compaittyd design (CAD) and compuiaided
manufacturing (CAM).

2. To expose the student to contemporary computer design tools for aerospace and mechanical
engineers.

3. To prepare the student be an effective user of a CAD/CAM system.

Course Content

CAD hardware Product cycle CAD tools, CAD systems; system evaluation, CAD specific
I/O devices.

CAD software- Graphic standardsModes of graphics operation, Software Modules.

Geometric modling T Types and mathematical representation and manipulation of curves and
surfaces.

Solid modeling fundamentals, feature based modeling manipulations of solid models.
Transformation of Geometric models and visual realigmimation.

Reference Books:

1. Zeid, I., CAD/CAM Theory and Practice, Tata McGrhhill, 2" Edition, 2009.

2. Rogers, D.E and Adams, J.A., Mathematical Elements for Computer Graphéers McGraw
Hill, 2002.

3. Anupam Saxena and Birendra Sahay, Computer Aided Engineering DBsIGBN-13: 978
1402025556, Springer, 2005.

Course Outcomes

At the end of the course student will

1. Explain lifecycle of a product and the role of comptieled design (CAD) in product
development.

2. Describe the concepts of geometric and swoiatielling.

3. Visualize geometric models through animation and transform themeakavorldsystems.

Course Code . | MEPC20
Course Title . | ENGINEERING MATERIALS
Number of Credits 14
Prerequisites :
-NIL-
(Course code)
Course Type . | PROGRAMME CORE

Course Learning Objectives

1. To impart knowledge on the atomic arrangement and structure of metals and alloys.
2. To acquire sound knowledge on phase diagram and heat treatment of materials.
3. To understand the various material testing methods.
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Course Content

Atomic Arrangement and Phase Diagran®ructure of metals and alloys: Phase diagram:
phase rules.

Phase Diagrams and Ferrous Alloys FeCdiagram, Critical temperaturePlain carbon steel
and other steels. .

Heat Treatment of steel, CCT diagrams, austempering, martempaisigrrning Surface
hardening processnoni copper, aluminum base alloys.

Testing of Materials 4 Properties evaluated by tensile testing procedure, Enginestress strain
curve vstrue stresstrain curvestress straigurve for typical materials. Hardness testing.

Testing of Materials ¥ Impact testing, Fracture toughness. Fatigue testing: Creep testing.
Laboratory Experiments
Metallography specimen preparation

Opticalmicroscopy (micro structure evaluation of cast iron, carbon steel. stainless steel and alloy
steels)

Mechanical Characterization of materialensile testing, Impact testing and Hardness testing

Reference Books:

1. Avner, S.H., Introduction to Physical Mdlurgy, 2% ed., Tata McGravHill, 1997.

2. Dieter, G.E.,Mechanical Metallurgy, McGranill, 1988.

3. Donald S.Clark, and Wilbur R. Varney, Physical Metallurgy for Engineers;\East Press,
1999.

4. Suriyanarayana, A.V.K, Testing of metallic materials, TMt&raw-Hill, 2001.

Course Outcomes

At the end of the course student will

1. Interpret the atomic arrangement and structure of metals and alloys.

2. Describe the irortarbon equilibrium diagram and phase diagrams.

3. Explain the behavior of material upon h&aatment from irorcarbon equilibrium diagram
and predict the behavior of materials upon impact, fracture and creep testing.

Course Code . | MEPC22
Course Title . | HEAT AND MASS TRANSFER
Number of Credits 3
Prerequisites :
MEPC11
(Course code)
Course Type : | PROGRAMME CORE
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Course Learning Objectives

1. To learn the various modes of heat transfer and understand the basic concepts of mass transfer.

2. To understand the applications of various experimental heat transfer correlations in engineering
applications.

3. To discuss the thermal analysis and sizing of heat exchangers.

Course Content

Conduction- general 3D equationi one dimensionasteady state heat conduction in simple
geometrie$ plane walli cylinder and spheriecomposite wall$ critical thickness of insulation

T thermal contact resistanebeat generation in plane wall, cylinder and sphenetended surfaces

- unsteady statheat conduction.

Convection boundary layer theoriy conservation equations of mass, momentum and energy for
laminar flow over a flat platée turbulent flow over a flat plate flow over cylinders sphere$
bank of tubes internal flowsi natural covectioni vertical, inclined and horizontal surfaces.

Radiation heat transférthermal radiation laws of radiation Black and Gray bodieis shape
factorradiation exchange between surfacBadiation shields Green house effect.

Boiling and condesationi pool boiling regimes and correlationscrictical heat flux- flow
boiling correlations Nusselt's theory filmwise and dropwise condensatierCondensation
over surfaces.

Heat exchangerstypes- fouling factor- LMTD and NTU methods Masstransfer- Fick's law-
analogy between heat and mass transfer

Reference Books:

1. Bergman T.L., Lavine A.S., Incropera, F.P. and Dewitt, DFBndamentals of Heat anlss
Transfer, ¥ ed., John  Wiley, 2011.

. Holman, J.P.Heat Transferl0" ed., TataMcGraw-Hill, 2010.

. Ozisik, M.N.,Heat Transfer A Basic ApproachMcGraw-Hill, 1985.

. Cengel, Y.A.Heat Transfer A Practical Approach2" ed., McGrawHill, 2002.

. Sachedva, R.C., Fundamentals of Heat and Mass Trari&&s, New Age Internationa2012.

O wWN

Course Outcomes

At the end of the course, students will be able to

Explain the real time applications of heat transfer in both solids and fluids.

Describe the fundamentals of natural and forced convective heat transfer processes.
Design the heat exchange equipment.

Explore the real time applications of radiation mode of heat transfer.

Relate the mass transfer concepts for various industrial applications.

aprwnpE
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Course Code . | MEPC23
Course Title . | MECHANICS OF MACHINESI I
Number of Credits 13
Prerequisites :
MEPC17
(Course code)
Course Type . | PROGRAMME CORE

Course Learning Objectives

1. To impart knowledge about dynamic analysis of mechanisms and balancing

2. To familiarize about gyroscopes and flywheels

3. Togive understanding various aspects of mechanical vibrations and their control
Course Content

Static and inertial force analysis of mechanisBeancing: rotating masses in single and several
planes reciprocating massesingle and multcylinderenginesLanchester balancer

Gyroscopes: Gyroscopic effegyroscopes and their uses
Flywheel: industrial uses of flywheeldesign of a flywheel of IC engines and punch press

Mechanical vibrations: linear and torsional vibratiotwo rotor, three gtor andmulti rotor
systemsdamped vibrationscoupled vibrationgorced vibrations-vibration sensors

Vibration control: philosophy of vibration contraibration isolations suspension systertgned
vibration absorberauses of vibration in conditromonitoring

Reference Books:

.George H. Martin., A K

e mM%etd.j Waselarad iKlc., ZD2n a mi ¢ s

1 i n
22Morrison.J. L. M., Crossl and. B. |, AfAN | ntroduct

Longmans, 1964

3.Dani el JEndinmaar i n §‘ed, iPbarsantEducatian 8008

4. R.L. Norton, Kinematics & Dynamics of Machinery (Sie), Tata McGrhally 2009.

5.J. Keith Nisbett and Richard G. Bud yataa s
McGraw-hill, 2014

CourseOutcomes

At the end of the course student will

1. Perform static and dynamic analysis of mechanisms

2. Understand the issues related to balancing of reciprocating and rotating machinery
3. Know the working of gyroscopes and flywheels

4. Have understanding about tefect of vibration and vibration control
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Course Code . | MEPC24
Course Title . | ANALYSIS AND DESIGN OF MACHINE COMPONENT?
Number of Credits 13
Prerequisites :
MEPC12
(Course code)
Course Type . | PROGRAMME CORE

Course Learning Objectives

. To familiarize the various steps involved in the Design Process

. To understand the principles involved in evaluating the shape and dimensions of a
component

. To satisfy functional and strength requirements.

. To learn to use standard practieesl standard data

. To learn to use catalogues and standard machine components

N

g b~ w

Course Content

Mechanical engineering desigriDesign considerationsMaterial selection Modes of failure-
Theories of failure Endurance limit Stress concentraticrFador of safety.

Design of shafts and coupling®esign of cotter and knuckle joints.

Helical and leaf springs.

Fasteners and key®esign of welded jointsFillet and butt welds Design of riveted joints.
Design of sliding contact bearingSelection of rolling contact bearings.

Reference Books:

1. Sundararajamoorthy, T.V. and Shanmugam, N., Machine Design, Anuradigancies,
2003.

2. Shigley, J.E., Charles, R.M. and Richard, G.B., Mechanical Engineering DeSigeq.7
McGraw-Hill, 2004.

3.R. N. Norton, ARDesign of Machinery: An I ntro
Mechani sms aned, MeGrawHiln20G&1d. . 5

Course Outcomes

At the end of the course student will

1. Describe the design process, material selection, calculztsinesses and stress
concentrations under variable loading.

. Design the solid, hollow shafts and to finding the critical speeds.

. Differentiate between rigid and flexible couplings and also the knuckle joints.

. Analyze bolted joints in eccentric loading.

. Examine the welded joints for vessels and steel structures also have a design knowledge on
sliding and rolling contact bearing.

. Summarize the knowledge in helical, leaf, disc and torsional springs and also in levers.

O WwWN

(o2}

61



@g Department of Mechanical Engineering, National Institute of Technology: Tiruchirapg&d 015

Course Code . | MEPC14
Course Title . | INSTRUMENTATION AND CONTROL ENGINEERING
Number of Credits 13
Prerequisites :
-NIL-
(Course code)
Course Type . | PROGRAMME CORE

Course Learning Objectives

. To discuss the generalized instrumentation system and calibrafimstroiments.

. To describe the status and dynamic characteristics of instruments

. To analyze the error and uncertainty propagation of instruments

. To recall principles and analysis of measurement systems used for measurement of flow,
power, pressure anndmperature

5. To explain the basics of control systems

A OWN P

Course Content

Generalized instrumentation systémError theoryi Calibration of instrument§ Rangei
resolutioni Spani Linearity, Sensitivityi Signal conditioning systems.

Static and dynamic emacteristics of instruments zero order, first order, second order instruments.

Error analysis Uncertainty propagatioin Oscilloscope for analysis of dynamic and transient
events.

Principles and analysis of measurement systems used for measurefi@nt pbwer, pressure
and temperature.

Basics of control system Types of control proportional control, Derivative control, Integral
control, PID control Programmable Logic Controllers.

Reference Books:

1. Doebelin, E.O., Measurement Systeim&pplication and Design, 5th ed., McGraill, 2004.

2. Beckwith, T.G., Buck, L. and Marangoni, R.D., Mechanical Measurements, Narosa Pub. House,
1987.

3. Hewlett Packard, Practical Temperature Measurenieffgplication Note 290, 1995.

Course Outcomes
At the end othe course student will be able to

. To discuss the generalized instrumentation system and calibration of instruments

. To describe static and dynamic characteristics of instruments

. To analyze the error and uncertainty propagation of instruments

. Torecall pinciples and analysis of measurement systems used for measurement of flow, power,
pressure and temperature

. To explain the basics of control system.

A OWN P

ol
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Course Code . | MEPC25
Course Title . | AUTOMOBILE ENGINEERING
Number of Credits 13
Prerequisites :
-NIL-
(Course code)
Course Type . | PROGRAMME CORE

Course Learning Objectives

1. To study basic and advanced automotive systems and subsystems.

2. To impart knowledge on the construction and principle of operation afitomotive engine
and auxiliary systems.

3. To Understand the Vehicle Noidébrations,Harshness, @nfortand Safety Systems

4. To analyze the feasibility @liternatduels / powetsource and emission control.

Course Content

Vehicle Structure, Comfort and Safety

Automobiles- Vehicle Construction layouts, chassis, frame, body material and construction.
Vehicle Aerodynamics Flow phenomenon related to vehicles, drag, side force, lift force,
rolling resistance, total road loads, performance optitoizaf car bodies. noduction to

vehicle dynamicsErgonomics and anthropometrpriver seat for comfort and safety, safety
belts,Air bags Use of energy absorbing system, Impact protection. Recent trends in automotive
safety systemsSafety regulatins and testingzundamentals of vehicle atonditioning, cooling

and heating systerautomatic climate control. Noise, Vibrations and Harshness, Vehicle
maintenance

Engine and Auxiliary Systems

Sl and CI Engine$ Principle of operation, components améterials. Air and Fuel systeras
MPFI, GDI & CRDI, Turbochargers. Cooling and Lubrication systems. Typical performance,
combustion and emission characteristics for automobile engines. Emissianl eodtistandards
(Euro and BS)Recent Trends in AutomdbiEngine- Variable Timing Control (VTC), Variable
Valve Timing (VVT), Variable compression ratio (VCR) and Lift Electronic Control (VTEC),
Homogenous Charge Compression Ignition (HCCI) Advanced Turbulent Flow Technology
(ATFT), Dual Twin Sparkiignition(DTS:), Stratified Charged Engine, Dual fuel engine.
Alternate energy sources, electric and hybrid vehicles.

Transmission Systems

Transmission systeinneed and Construction of Clutch, Gear Bd4anual and Automatie Over
Drivesi Transfer BoxFluid flywheel, Torqueonvertors Hydraulic control systems of automatic
transmission. Continuously Variable Transmission (CVT). Propeller shidfitchkiss drives,
Torque tube drive, radius rods, Universal joints. Final dribdferential - conventionhand Non
slip types, differential locks. Rear axle constructidull floating, three quarter floating and semi
floating arrangements.

Steering, Brakes ad Suspension Systems

Front axle- rigid and split axle, construction and materials. Front wheehgéy- camber, castor,

kingpin inclination, toen and toeout. Steering Geometry Ackermann and Davis steering
steering linkages, steerirggear box power steering. Turning radius, instantaneous centre, wheel
wobble and shimmy. Over steerand under ster. Hydraulic and Pneumatic Braking Systems
braking torque, materials, disc & drum brakes, brake actuating systems. Exhaust brakes, power and
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power assistelirakes. Factors affecting brake performance, Antilock Brakinte8y§ABS) and
traction controlSuspensiontypes, factors influencing ride comfort, shadssorberswheels and
Tyresi construction and materials. Static and rolling properties of pneumatic tyres, tubelgss tyre
aspect ratio, tyre wear amthintenance.

Automotive Electrical and Electronics

Introduction to automotive electrical systemsAutomotive electricity generation, storage &
distribution systems, wiring harness. Charging, startingrition System. Automotive lighting.
Automotive Sensors & Adators, Engine Management Control System (EMS). Vehicle
Management Systeruehicle tracking system, Collision avoidance, Radar warning system, Global
Positioning Systems.

Reference Books:

1. Newton, K., Steeds, W., and Garrett, T.K., The Motor VehBigterworth, 1989.

22Joseph Heitner, i RfYaditomBastiWesePressel®Iani cs 0,

3. Heinz Heisler, 0advanced Engine te¢l®980l ogy 0S
4. Kirpal Singh, Automotive Engineering, Vol. | & I6tandard Publishers, New Delhi, 1997

5. GanesanV. dnternal Combustiofegine® Thi rd edi t iTkln2007Tat a Mc Gr aw
6.J. B. Heywood, O6Fundamentals of I nternal Combu
7.P. L. Kohl i, AAut omo tTataMcGran Hill ®ubr do.d_tal.| Equi pmen
8. Tom Denton, AAutomobile Electrical & Electro
9.Tom Birch, AAutomotive Heating and .Air Condi
I0William H Crouse and Do n aditoninLg 6A n gM-cHhina,wi Aut or

1990

11. Automotive vehicle safety by George Peters and Barbara Peters, CRC Press, 2002.

12. Automotive Safety Handbook by Ulrich W. Seiffert and Lothar Wech, SAE International,
2007.

Course Outcomes

At the end of the course student via#é able to:

1. Identify the automobile structure, various systems and components, Noise, Vibrations,
Harshness, comfort and safety systems.

2. Differentiate between the principles of Sl and Cl engines and command over the recent
development in the area alternatdfuels for automotive engines.

3. Understand the transmission system and principles of clggeln,box Propeller shaft,
differential, axle, wheels, tyres, steering, brake and suspension system.

4. Appraise recent trends in Electrical and Electrofec€£ngine and Vehicle Management
System.

Course Code . | MEPC26
Course Title : | DESIGN OF MECHANICAL DRIVES
Number of Credits 3
Prerequisites :
MEPC12
(Course code)
Course Type . | PROGRAMME CORE
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Course Learning Objectives

1. Toteach students how to formulate the design and manufacturing problem for simple systems
and mechanical components

2. To teach students how to apply the general mechanical engineering sciences in analyses
specific to the design of mechanical components asigis\s

3. To teach students in a laboratory setting how to generate concepts, conduct analyses to size
components, construct and assemble a prototype of a system and test its function

4. To reinforce students team skills through team projects, including prdébtemlation,
problem solutions and written and oral reporting of results

5. To reinforce students visualization and handsskills though project virtual prototyping and
/ or physical construction exercises

Course Content

Friction drives: design of wheels, pressure devices, calculation of force of pressure, metallic and
norn metallic wheels for strength with parallel and intersecting shafts.

Belt and rope drives: calculatiesglection, service life.

Gear drives: typesriteria of calculation design load, load concentration factor, dynamic load
factor, teeth surface strength, allowable contact stresses, design for beam strength, allowable
bending stresses, seizure preventimain geometrical dimensiondesign of precision gears.

Chain drives: process of load transmission, forces acting on chain, proportions of sprockets, and
chains.

Reduction and variable speed drives: tygg=ar boxdesign.

Reference Books:

1. J Shigley, mechanical engineering design, 9th ed., McGraw Hill 2001.

2. Robert C Juvinall and Kurt M Marshek, Fundamentals of machine component design, 5th ed.,
John Wiley angonsinc.,

3. Class materials.

Course Outcomes

At the end of the course student will

1. Recognize the need for friction drives and positive drives.

2. Apply BIS standards and catalogues in design and selection of belts and chain for requirement.
3. Select suitable drive combination based on requirement.

4. Explain failure modes in gears.

5. Establish suitability of a given drive elements whether to meet the requireme

Course Code : | MEPC29
Course Title : | METROLOGY AND QUALITY CONTROL

Number of Credits 13

Prerequisites
-NIL-
(Course code)
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| Course Type | : | PROGRAMME CORE |

Course Learning Objectives

1. Describe the evolution of quality standaeshsl metrology

2. Describe key points and timelines for the evolution of the quality system as we know it today

3. Define what a quality system is and why it is utilized, Identify and provide the uses for various
quality tools such as checgheets,pareto charts, flowchart, cause and effect diagrams,
histogram, scatter diagram and control charts

Course Content

Introduction to Metrology Introduction to Metrology, Fundamental principles and definitions,
measurement standards / primary and tertiary stasdalidtinction between precision and
accuracy. Limits, fits and tolerances, Tolerance grades, Types of fits, 1IS919, GO and NO GO
gaugesTayl or 6s principle, design of GO and NO GO
gauges.

Comparators Constructonal features and operation of mechanical, optical, electrical/electronics
and pneumatic comparators, advantages, limitations and field of applications. Principles of
interference, concept of flatness, flatness testing, optical flats, optical interferandtéaser
interferometer.Surface Texture Measuremenmportance of surface conditions, roughness and
waviness, surface roughness standards specifying surface roughness parBad®rsRz, RMS

value etc., surface roughness measuring instrumefmtsamlinson and Taylor Hobson versions,
surface roughness symbols.

Screw Thread Measuremenfwo wire and three wire methods, floating carriage micrometer.

Gear Measurement Gear tooth comparator, Master gears, measurement using rollers and
Par ki n stern $pscial Measuring Equipmentsrinciples of measurement using Tool
Maker s microscope profile projector & 3D coo

Quiality Control- Introduction, definition and concept of quality & quality control, set up policy
and objectres of quality control, quality of design and quality of conformance, compromise
between quality & cost, quality cost and planning for quality

Sqgc and Sqc Tools Importance statistical methods in QC, measurement of statistical control
variables and attoutes, pie charts, bar charts/ histograms, scatter diagvanesochart, GANT

charts, control charts, X chart, X bar charts, R charts, P charts, np charts their preparation, analysis
and applications. Elementary treatment on modern SQC tBalsplirg inspection and basic
concepts, OC curves, consumer & producer risk, single & double sampling plans and use of sampling tables.

Reference Books:

1. Gupta, I.C., Engineering Metrology, Dhanpat Rai & Sons, 2004.
2. Grant, E.L., Statistical Quality Control, Maraw-Hill, 2004.

3. Doeblin E.O., Measurement Systems, Mc Gidil, 2004.

Course Outcomes

At the end of the course student will
1. Demonstrate different measurement techniques.
2. Reproduce the fundamental knowledge on metrology techniques.
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3. Apply statisticalprocess control and acceptance sampling procedures in a manufacturing
environment to improve quality of processes / products.

4. ldentify suitable metrological methods for measuring the components.

5. Explain the acceptance test for machines.

6. Outline theworking of various optical measuring instruments.

Course Code . | MEPC21
Course Title . | TURBOMACHINES
Number of Credits 13
Prerequisites :
MEPC18
(Course code)
Course Type . | PROGRAMME CORE

Course Learning Objectives

The course is designed to introduce, through the law of Fluid Mechanics and Thermodynamics,
the means by which the energy transfer is achieved in major types of turbomachines together with
the differing behavior of individual types in operation. The courgectitzes are

1. To introduce basic principles and equations governing the steady and unsteady compressible
fluid flow associated with thearbomachineries

2. To teach the design aspects of the turbomachinery parts and the methods to analyze the flow
behavia, which depends on the geometric configuration of the turbomachines, as well as the
machine produces or absorbs work will be introduced.

Course Content

Fundamentals: Classification, Applications of turbomachines, Performance parameters, Specific
speed, Basic laws and equations, Velocity triangles.

Hydraulic turbines: Specific applications, types, construction, working and performance of
various types of hydraulic thmes (Pelton, Francis, and Kaplan turbines), Cavitation in turbines
and water hammer effects, Draft tube: Types, applications and performance analysis.

Centrifugal pumps: Theory, types, components, and workingettteristics, Cavitation, NPSH,
Priming, Axial flow pumps, Practical problems and remedies.

Thermal turbines: Steam turbine basic cycles, impulse and reaction turbines, Multistage turbines,
Governing systems, Effects of reheating and regeneration, Application of Mollier diagram, Gas
turbine basi cycle, Application ofntercooling reheating and regeneration, Introduction to wind
turbines, Power and efficiency calculations.

Air compressors: Radial and axial compressors, Construction and performance ian8iysgying
and stalling, SlipIntroducion to experimentations: Cascade analysis, Fluid flow nmieasnts,
Wind-tunnel techniqued4,0ss mechanisms in turbomachines.

Reference Books:
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1. Dixon, S.L., Fluid Mechanics and Thermodynamics of Turbomachitfesg 5 Butterworth
Heinemann, 2005.

2. Sayers, A.T., Hydraulic and Compressible Flow Turbomachines, CBLS, 2003.

3. Ganesan, V., Gas Turbines?2d., Tata McGravHill, 2003.

4. Lakshminarayana, B., Fluid Dynamics and Heat Transfer of TurbomachineryWiley
Interscience, 1995.

5. D. S. Kumar, Fluid Mechacs and Fluid Power Engineering, Pub.: S. K. Kataria & Sons, New

Delhi

6. Lakshminarayana, B., Fluid Dynamics and Heat Transfer of Turbomachinery, Pub: Wiley
Interscience, 1995.

7. Yunus A. Cengel, John M. Cimbala, Fluid Mechari¢aundamentals and Applicatis, Pub.:
Tata McGraw Hill

Course Outcomes

At the end of the course student will

The terminal objectives of the course is that, on successful completion of teksarimgg and
evaluation activities, the students would be able to identify and analgzeatious types of
turbomachines and they can demonstrate a basic understanding of laws of compressible flow in
association with the turbomachinery. In addition, they are equipped with the technical knowledge
to design major components and do maintaibdorachines.

Course Code . | MEPC28
Course Title . | POWER PLANT ENGINEERING
Number of Credits 3
Prerequisites :
MEPC21
(Course code)
Course Type . | PROGRAMME CORE

Course Learning Objectives

1. Describe sources of energy and types of power plants

2. Analyze different types of steam cycles and estimate efficiencies in a steam power plant

3. Describe basic working principles of gas turbine and diesel engine power plants. Define the
performance charastistics of such power plants

4. List the principal components and types of nuclear reactors.

Course Content

Thermal plant layout working i Auxiliaries - Rankine cyclé improvement and limitations
Boiler types, circulation systemsEfficiency calculéion - supercritical boilers Fluidised bed
boilers- Fuel and ash handlirigcombined cycle power generation.

Gas turbine power plant§ Thermodynamic fundamentals, application, combined cycle
configurations, cogeneration, major components, factonsandiing performance of GT plants.
Hydro Electric Power PlantEssential features, classification and operation. Prime nidypes
and selection, Draft tubéstypes. Ways to avoid cavitation.

Nuclear Power plantis Power reactors Fuel cellsi Current generation power reactdrBreeder
reactors components Safety aspects.

Diesel power plants layouti working, Different systems Fuel system, lubrication system, Air
intake system, Exhaust system, cooling system. Starting system.
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Solar thermal plants anavind millsi Operation & recent developments. Power plant economics.
Reference Books:

1. Arora, S.C. and Domkundwar, S., A Course in Power Plant Engineering, Dhanpat Rai & Sons,
2016.

2. El Wakil, M.M., Power Plant Technology, Tata McGraill, 2" Ed, 1984.

3. Nag. P.K., Power Plant Engineering, Tata McGHily 4" Ed, 2014.

Course Outcomes

At the end of the course student will

1. Summarize the layout and components in a power plant.

2. Enumerate and classify the types of power plants available.

3. Recognize the steam cycles on pressatame and temperature diagram.

4. Outline the scenario of entire business of power plants along with performance parameters, load
curves and tariff calculains.

5. Extend their knowledge to power plant economics and environmental hazards

[I.LELECTIVES

a. PROGRAMME ELECTIVE (PE)

Course Code . | MEPE10
Course Title : | COMPRESSIBLE-LOW AND JET PROPULSION
Number of Credits c 13
Prerequisites :
MEPC18
(Course code)
Course Type : | PROGRAMME ELECTIVE

Course Learning Objectives

This course introduces the concepts of the primary differences between an incompressible flow
and compressible flow. It draws the connection between comprefisibland speed of sound,

Mach number and thermodynamics. The physical concept of shocks, and compressible fluid flows
with effects of friction and heat transfer and the resulting changes in the thermodynamic properties
of a fluid form a major part of thisourse. The course concentrates primarily on the understanding

of the physical concepts of compressible flow and keeps reference to various numerical methods
for solving the governing equations to a minimum. In addition, concepts of fluid flows in nozzles
diffusers and inlets of aircraft engines and the forces, moments, and loss generation resulting from
compressible fluid flow interactions with aerodynamic shapes will be introduced.

Course Content

Fundamentals Governing equations fainviscid-compressible flows static and stagnation
properties- speed of sound @Mach numbergcontinuity, momentum and energy equations,

mat hemat i cal derivations of Bernoulli6s equat.
effects of compresbility on the fluid flow measurements, application incompressible fluid flow
standard tables.
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Isentropic flow through variable area passage dueksw through nozzles and diffusers,
chockedflow, critical pressure ratio, application of equation ofical pressure ratio, variation of
Mach number with reference tooss sectionarea.

Flow with shocks: Normal and oblique shocks, causes and effects of shocks, Pvédit and
RankinHugoniot equation equations,

Flow with effects of friction and heat transfer: Fanno flow, isothermal fluid flow, Rayleigh
flow, concepts of maximum length and its variation on subsonic and supersonic fluid entry.

Jet Propulsion: Fundamentals of jet propulsiontypes of aircraft egines, propulsion cycle,
power and efficiency calculationgjrbojet turbofan, and turboprop engines, basic concepts of
rocket propulsion, engine types, construction and fuels

References books:

. Yahya, S. M., Fundamentals of Compressible Flow, Pub.: Aigavinternational Publishers
. Balachandran, P., Fundamentals of Compressible Fluid DynaPuibs PHI Learning

. Radhakrishnan, E., Gas Dynamics, Pub. PHI Learning

. Radhakrishnan, E., Applied Gas Dynamics, Pub.: Wiley India

. Oosthuizen, P.H. and Carscallen,BN.Compressible Fluid Floiaub.: Mc GrawHill
Education

. Anderson, JD., Modern Compressible Flow with Historical Perspective, Pub.: Mc Glidlw
Education

a b~ wN Bk
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Course Outcomes:

At the end of the course student will

The terminal objectives of the coursethat, on successful completion of teachiegrning and
evaluation activities, a student would be able to identify, appreciate and analyze the compressible
fluid flow problems by applying the fundamental technologies of fluid mechanics in constant area
& converging / diverging ducts, fluid flow with shocks, heat transfer and frictional effects.

In addition, they will be in a position to understand and discuss the mechanism of jet propulsion
and engines of aircrafts and rockets

Course Code . | MEPE11
Course Title . | COMPUTATIONAL FLUID DYNAMICS
Number of Credits 3
Prerequisites :
MEPC18
(Course code)
Course Type . | PROGRAMME ELECTIVE

Course Learning Objectives
1. To introduce numerical modeling and its role in the field of braatsfer and fluid flow.

2. To enable the students to understand the various discretization methods and solving
methodologies.

70



Department of Mechanical Engineering, National Institute of Technology: Tiruchirapg&d 015

3. To create confidence to solve complex problems in the field of heat transfer and fluid
dynamics by using high speed computers

Course Learning Objectives

1. To introduce numerical modeling and its role in the field of heat transfer and fluid flow.

2. To enable the students to understand the various discretization methods and solving
methodologies.

3. To create confidence to soleemplex problems in the field of heat transfer and fluid
dynamics by using high speed computers.

Course Content

Computational Fluid Dynamics: What, When, and Why?, CFD Advantages and Applications,
Fundamental principles of conservation, Reynolds trangpeorem, Conservation of mass,
Conservation of linear momentum: Navigtokes equation, Conservation of Energy, General
scalar transport equatioApproximate Solutions of Differential Equations: Error Minimization
Principles, Functional involving higheorder derivatives, Essential and natural boundary
conditions,

Discretization methods Finite Element Method ané&inite difference methodsiVell posed
boundary value problem, Possible types of boundary conditions, Conservativeness, Boundedness,
Transpotiveness, Finite volume method (FVM), lllustrative examples and Some Conceptual
Basics and Implementation of boundary conditi@iscretization of Unsteady State Problems: 1

D unsteady state diffusion problems: implicit, fully explicit and Craldholsonscheme

Important Consequences of Discretization Tifne DependentDiffusion Type Problems:
Consistency, Stability, Convergence, Grid independent and time independent study, Stability
analysis of parabolic and hyperbolic equations. Finite Volume Dizatiein of 2D unsteady State
Diffusion type Problems: FVM for-B unsteady state diffusion problems

Solution of Systems of Linear Algebraic Equations: Criteria for unique solution, infinite number
of solutions and no solution, Solution techniques fortesys of linear algebraic equations:
Elimination, Iteration and Gradient Search methods with examples. Norm of a vector, Norm of a
matrix, someimportant properties of matrix norm, Error analysis of elimination methods.

Finite volume discretization of CoaetionDiffusion Equations: Schemes. The concept of false
diffusion, QUICK scheme. Discretization of Navier Stokes Equations: Discretization of the
Momentum Equation, Staggered grid and Collocated grid, SIMPLE Algorithm, SIMPLER
Algorithm. What is there itmplementinga CFD codeThe basic structure of a CFD code: Pre
processor, Solver and Postprocessor, ddséined subroutines.

Reference Books:

1. Tannehill, J.E., Anderson, D.A., and Pletcher, R.H., Computational Fluid Mechanics and Heat
Transfer, 29 ed., Taylor & Francis, 1997.

2. Hoffmann, K.A. and Chiang, S.T., Computational Fluid Dynamics for Engineers, Engineering
Education Systems, 2000.

3. Anderson J.D., Computational Fluid Dynamiche basics with Applications, Mc Graw
Hill, 1995.

4. Versteeg, H.Kand Malalasekera, W., An Introduction to Computational Fluid Dynaimics
The finite volume method, Longman Scientific & Technical, 1995.

5. Patankar, S.V., Numerical Heat Transfer & Fluid Flow, Hemisphere, 1980.
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6. Date A.W., Introduction to Computational FuDynamics, Cambridge University Press,
2005.

Course Outcomes

At the end of the course student will

1. Express numerical modeling and its role in the field of fluid flow and heat transfer.

2. Estimate the various errors and approximations associateduwvitarical techniques

3. Apply the various discretization methods, solution procedures and turbulence modeling to
solve flow and heat transfer problems.

4. Interpret the knowledge, capability of analyzing and solving any concept or problem
associated with heanergy dynamics and utilization.

5. lllustrate the working concepts of thermal engineering devices.

Course Code . | MEPE12
Course Title : | ADVANCED IC ENGINES
Number of Credits 13
Prerequisites :
MEPC16
(Course code)
Course Type . | PROGRAMME ELECTIVE

Course Learning Objectives

1. Learn to classify different types of internal combustion engines and their applications.

2. Apply principles of thermodynamics, fluid mechanics, and heat transfer to the design and
analysis of engines arhgine components.

3. Become aware of the relevance of environmental and social issues on the design process of
internal combustion engines.

4. Develop mathematical methods for designing components and systems

5. Apply numerical methods to perform desigaidculations.

6. Advance proficiency in professional communications and interactions.

Course Content

Combustion process in Sl and CI engines, Combustion chambers and abnormal combustion.
Composition and effect of Fossil and Alternative Fuels in IC Engine.
IC Engine Modelling Zero dimensional, Two zone and Multi zone modelling

Instrumentation to study the combustion process in engines such as Particle image velocimetry,
Holographic PIV Spray visualization, Phase Doppler interferometry for spray characterization.

Pollutantformation in Sl and CI engines and Control measures such asDRF_SCR andLNT

Reference Books:

1. Heywood, J.B., Internal Combustion Engine Fundamentals, McGlilwni988.
2. Fundamentals of internal combustion engines: Gill, Smith and Ziurys, Oxford and IBH.
3. The Internal combustion Engine in theory and practicETaylor, MIT Press, Cambridge.
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4. Internal Combustion Engines and Air Pollution: E F Obert, Intext &iitutal Publishers, NY.

5. Alternative Fuels Guidebook, Properties, Storage, Dispensing, and Vehicle Facility
Modifications, Richard L. Bechtold, SAE Publications 1997.

6. Emission from Combustion engines and their control, Patterson D J and Henein N A: Ann
Arbor science publishers.

7. Advanced Engine Technology: Heinz Heisler ISBN 0340568224, SAE Publications.

8. Engines: An Introduction, John L Lumley.

Course Outcomes

At the end of the course student will

1. Understand the combustion phenomena in Sl and Cl engines.

2. Study the characteristics of fossil and alternative fuels and their effect paertbemancef IC
engines.

3. Explain the recent technologies to tradeoff engine performance and encisaranterization.

4. Explain the advanced imaging techniques to study the combustion and spray characteristics of
thefuel.

5. Identify the exhaust pollutants and measurement techniques.

Course Code . | MEPE13
Course Title : | COMBUSTION ENGINEERING
Number of Credits 113
Prerequisites :
MEPC16
(Course code)
Course Type . | PROGRAMME ELECTIVE

Course Learning Objectives

1. This course starts with a review of chemical thermodynamics, statistical mechanics, equilibrium
chemistry, chemic&inetics, and conservation equations.

2. Then the following subjects are covered: chemical and dynamic structure of laminar premixed,
diffusion, and partially premixed flames; turbulent premixed combustion; turbulent diffusive
combustion in one and twgha® flows;

3. Aerodynamics and stabilization of flames; ignition, extinction and combustion instabilities;
norrintrusive combustion diagnostics and flame spectroscopy.

Course Content
Combustion of fuels Combustion equations and-#irel ratio calculations.
Thermodynamics of combustieThermochemistry Kinetics of combustion.

Laminar and turbulent flames - Quenching, flammability, ignition and flame stabilization.
Combustion in SI and CI engines.

Emission and control methods.
Reference Books:

1. Turns,S.R., An Introduction to Combustion, 2nd ed., McG#dil, 2000.
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2. Glassman,.] Combustion, '8 ed., Academic Press, 1996.
3. Heywood, J.B., Internal Combustion Engine Fundamentals, McGlik1988.
4. Mukunda, H.S., Understanding Combustion, Macmillan, 1992.

Course Outcomes

At the end of the course student will

1. Formulate combustion equations to determine A/F, adiabatic flame temperature and pollutant
concentration.

2. Relate the thermo chemistry and kinetics of combustion to evolve mathematical models for
combustion.

3. Identify factors responsible for laminar and turbulent flame propagation.

4. Apply the different principles of flame stabilization and ignition to design combustor.

5. Summarize emission associated with combustion and identify their control teefiniq

Course Code . | MEPE14
Course Title : | BIOFUELS
Number of Credits 13
Prerequisites :
MEPC16
(Course code)
Course Type : | PROGRAMME ELECTIVE

Course Learning Objectives

1.To characterize different biomadse e d s basad kold &s constituents and properties &
understand the analytical techniques to characterize biomass.

2. To Understand and evaluate various biomasgrpegment and processing technigireterms
of their applicability for different biomass types.

3. To provide students with the basic principles of biofuels and bioenergy systems design.

4. To identify biofuels and bioenergy sources; describe biofuels and bioenergy technologies,

5. To distinguish applications and efficiency; analyze biofuels and bioenergy mamugctu
distribution and integration issues.

Course Content

Importance of bioenergy and biofuels in solvergrgycrisis and global warmingntroduction to
various biomass typdsconstituents, characterizatioBiogas & bioelectricity, Bioheat;Clean
sustainable bioenergy, b&ectricity and biogas production from Dairy manure and Food Waste
streams.

Biomass prdreatment: Acid/alkali treatment, steam explosion, ammdiliee expansion,
enzymatic, ball milling, other neconventional techniques, choice of {reatment based on
biomass typefellets made from wood or grass biomass are commercially available at stores for
heating homes, schools, businesses.

Seedbased biodied, bioethanol, conversion of waste oil to biodiesel, advanced biofuels including
algaebiofuel, microbial biofuel, Conversion of waste vegetable oil into biodiesel, and advanced
innovations irenzymatiaconversion of notiood feedstocks Fuel propertiesgngine applications.
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Biomass conveaion technologies for biofuel.Thermochemical processes: Combustion,
gasification, pyrolysis, hydrothermal liquefaction, hydropyrolysis, torrefaction, chottewhal
process based on biomass type and product recgritem

Biofuelsknergy relategnvironmental, economics, & social issu€ke source, processing, and
social impacts of biofuel utilization

Reference Books:

1. Filemon A. Uriarte Jr., Biofuels from plant oils, National Academy of Science and Technology,
2010.
. Anju Dahiya, Bioenergy: Biomass to Biofuels, Eslevier, 2015
. Sunggyu Lee and Y.T. Shah, Biofuels and-Biergy Processes and Technology, CRC Press,
Taylor and Francis Group, 2013.
4. Pandey, A.Larroche C., Ricke, S.C., Dussap,-G., Ghansounou, EBiofuels: Alternative
feedstocks and conversion processes, Academic Press, U.S.A., 2011.
5. Brown, R.C. (Ed.) Thermochemical processing of biomass into fuels, chemicals and power,
Wiley, 2011.
6. Clark, J., Deswarte, F. (Ed.) Introduction to chemicals from b&smdohn Wiley and Sons,
U.K., 2008.
7. Understandinglean energy and fuels from biomass, H. S. Mukug6al

W N

Course Outcomes

At the end of the course student will be able to

1. Describe the nature and principle of different biomass energy extraction sgsiekrsow how
to choose the suitable biomass fuels for differenteniergy applications;

2. Address the desirable features of these biomass energy sources and their advantages over
traditional fuels such as coal and oil

3. Identify their limited scope in terms of suitable sites, dependence on the elements, capital costs,
andcost effectivenessompared with traditional sources

Course Code . | MEPE15
Course Title . | REFRIGERATION AND AIR CONDITIONING
Number of Credits : 13
Prerequisites :
MEPC16
(Course code)
Course Type : | PROGRAMME ELECTIVE

Course Learning Objectives

1. To understand the principles of refrigeration and air conditioning.

2. To calculate the cooling load for different applications.

3. To selecthe right equipment for a particular application.

4. To design and implement refrigeration and air conditioning systems using standards.
5. Energy Conservation and Management.
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Course Content

Introduction about Refrigeration Definitions of various terms. Methods of refrigeration. Air
refrigeration system. Beil Coleman cycle. Introduction abofir craft Air-Conditioning.

Analysis of Vapour compression cycle, Modifications to basic cycleltiNdressure systems.
Multi-evaporator system and Cascade systems.

Discussion of components of V.C system, ServicMacuumizingand charging of refrigerant.
Properties of refrigerants. Selection of refrigeraBtsstainable refrigerants.

Psychrometryi Definitions for properties. Introduction to cooling load calculations. Comfort
conditions. Effective temperature concept.

Air-conditioning system$ discussion about the central plant with direct evaporator and chiller
applications, Ice plant, refrigeas. Food preservation, IQF technique and freeze drying etc. Cold
storage and thermal insulation.

Reference Books:

1. Arora, C.P., Refrigeration and Air Conditioning 2d., Tata McGravHill, 2000
2. Dossat R.D., Principle of Refrigeratior! éd., PrenticeHall, 1997.
3. Manohar Prasad, Refrigeration and Air Conditioning, New Age International, 2004.

Course Outcomes

At the end of the course student will

1. lllustrate the basic concepts of refrigeration system.

2. Analyze the vapoutompression cycle and interpret the usage of refrigerants.
3. Explain the components of vapour compression system.

4. Demonstrate the use of psychrometry in analyzing refrigeration systems.

Course Code . | MEPE16
Course Title : | FUNDAMENTALS OF HVAC SYSTEMS
Number of Credits |3
Prerequisites :
MEPC16
(Course code)
Course Type . | PROGRAMME ELECTIVE

Course Learning Objectives

1. To learn climate variation and its effects on the building heat load.
2. To learn building material characteristics @helir influence on building heating / cooling
load for all weather conditions.
3. To study various conversation techniques related to build environment and codes for the same.

Course Content

Introduction to Air Conditioning and RefrigeratiorBasic Thermodynamics of HVAC, Types of
Refrigeration Systems, the Refrigeration Cycle, Refrigerants and their Properties, Plotting the

76



Department of Mechanical Engineering, National Institute of Technology: Tiruchirapg&d 015

Refrigeration Cycle, Piping and Tubing, Soldering and Brazing, ¢refint Leak Testing,
Refrigerant System Evacuation, Refrigerant System Charging, Control Systems.

Heating systemsGas Furnaces, Gas Furnace Controls, Gas Furnace Installation, Troubleshooting
Gas Furnaces, Oil Fired Heating Systems, Oil Furnace ater Barvice, Residential Oil Heating
Installation, Troubleshooting of oil heating systems, Electric Heat, Electric Heat Installation,
Troubleshooting of electric heat, Heat Pump System Fundamentals, Heat Pumps Applications,
Geothermal Heat Pumps, Heat Rumstallation, Troubleshooting of Heat Pump Systems.

Comfort and Psychometriefundamentals: Psychometrics & Airflow, Air Filters, Ventilation and
Dehumidification, Heat transmission in building structur&®lar radiation-Infiltration and
ventilaion-Cooling/heating load calculations, Residential Load Calculations, Green Buildings and
Systems, Indoor Air Quality (IAQ), Building energy calculations

Duct Installation, Duct Design, Zone Control Systems, Testing and Balancing Air Systems.

Chilled Wder Systems, Cooling Towers, Commercial Refrigeration Systems, Supermarket
Equipment, Ice Machines.

Reference Books:

Hand book of heating, ventilation and Aionditioning, Jan. F. Kreider, CRC press.
Automotive heating and Aiconditioning, Mike Stubbligeld and John H Haynes

Heating ventilation and air conditionifiglan F. Kreider

Control systems for Heating, ventilating And air conditioning, Roger W. Haines, Springer
HVAC Equations, Data, and Rules of Thuarthur A. Bell Jr., PE, McGraviill

apsrownNpeE

Course Outcomes

At the end of the course student will

1. Estimate heating loads, space heat gains and space cooling loads using accepted engineering
methods.

2. Determine the coil loads for cooling and heating systems.

3. Select equipment and design systemgréwvide comfort conditions within the building.

Course Code . | MEPE18
Course Title : | NANOTECHNOLOGY
Number of Credits |3
Prerequisites :
MEPC20
(Course code)
Course Type . | PROGRAMME ELECTIVE

Course Learning Objectives

1. Understand how basic nanosystems work
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2. Use physical reasoning to develop simple nanoscale models to interpret the behaviour of such
physical system
3. Understand the major issues in producing a sustainable nanotech industry

Course Content

Introduction to he course, Historical perspective of micro avaho manufacturingechnology,
Advantages and applications of nanotechnology

Materials overview, atomic structure, bonding, polymers, electrical characteristics, periodic table,
crystal structures andefects, physical chemistry of solid surfaces, Introduction tbaSed
materials, Géased material]sxanomaterials preparation.

Overview of Nano FabricationMethods: Topdown and bottorup approaches, lithography,
deposition, CVD- Basics related to nucleation and crystal growth mechaniBviD, ALD,

etching, and material modification methods, processes and equipment, Characterization Tools,
Optical microscopy, Profilometry, Ellipsometry, Spectrophotometer, Scanning Electron
Microscpe, AFM, FFM.

Zero dimensionaNano structuregNano Particles) Fabrication procedures, sgél processing,
applications, properties and applications of Nano Particles, One dimensional Nano structures
Nano wiresandnano rodsfabrication methods, Pperties and applications of Nano Wiresno
fluids, Two dimensional nano structures.

Top down fabrication procedures, Lithography, Pattern transfer methods, Wet Etching and Dry
etching, Nano material characterization methods, Application of nano mat&amibon Nano
Tubes, Quantum dotghermal insulation Organic compounds and bapplications of nano
materials.

Reference Books:

1. Jeremy J. Ramsden, Nanotechnology An Introduction, Elsevier, 2011.

2. AmretashisSengupta, Chandan Kumar Sarkar, Introduction to Nano: Basics to Nanoscience
and Nanotechnology (Engineering Materials), Springer, 2015.

3. William lllsey Atkinson, Nanotechnology, Amacom, 2010.

Course Outcomes

At the end of the course student will
1. Demongrate a working knowledge of nanotechnology principles and industry applications.
2. Explain the nanoscale paradigm in terms of properties at the nanoscale dimension.

Course Code . | MEPE19
Course Title . | VEHICLE DYNAMICS
Number of Credits © 13
Prerequisites :
MEPC25
(Course code)
Course Type . | PROGRAMME ELECTIVE
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Course Learning Objectives

1. In-depth understanding of specialist bodies of knowledge within the engineering discipline
2. Application of established engineering methamisomplex engineering problem solving
3. Fluent application of engineering techniques, tools and resources

Course Content

Multi Degree of Freedom Systems: Closed coupled system, Eigen valve problerosuplad
systemsOrthogonality of mode shap&godal analysis, Forced vibration by matrix inversion.
Suspension and Tyres: Requirements. Spring mass frequency.

Wheel hop, wheel wobble, wheel shimmy. Choice of suspension spring rate. Calculation of
effective spring rate. Vehicle suspension in fore and apt directions. Ride characteristics of tyres,
behaviour while cornering, power consumed by tyre, effect of driving and braking torque
Goughoéstyre characteristics.

Vehicle Handling: Oversteer, under steeradie state concerning. Effect of braking, driving
torques on steering. Effect of camber, transient effects in concerning. Directional Stability of
vehicles. Stability of Vehicles: Load distribution.

Calculation of tractive effort and reactions for differdnvesStability of a vehicle on a slope, on
a curve and a banked road.

Numerical Methods: Approximate methods for fundamental frequency, Diinkey 6 s | ower
bound, Rayl ei-Hdizérsnethog fpreloseobpted sysiems and branched systems.

Reference Books:

1. Gillespie. T.D., Fundamentals of vehicle dynamics society of Automotive Engineers, Ic USA
1992.

Heldt. P.M. Automotive Chassis, Chilton co., New York, 1992

Ellis.J.R., Vehicle Dynamics, Business Books Ltd., London, 1991.

Giles. J.G. Steering, Suspension and Tyres, lllifee Books Ltd, London, 1988.

Giri. N.K. Automobile Mechanics, Khanna Publishers. New Delhi, 1986.

Rao. J.S. & Gupta. K., Theory and Practice of Mechanical Vibrations, Wiley Eastern Ltd.,
New Delhi, 1999.

ogkwnN

Course Outcomes

At the end of the course student will

1. Develop physical and mathematical models to predict the dynamic response of vehicles;

2. Apply vehicle design performance criteria and how to use the criteria to evaluate vehicle
dynamic response;

3. Modify a model of a vehicle to enable it to meet design performance criteria,

Course Code ;| MEPE21
Course Title : | DYNAMICS OF MACHINERY

Number of Credits 113
Prerequisites :

MEPC23
(Course code)
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| Course Type | : | PROGRAMME ELECTIVE |

Course Learning Objectives

1. To understand the foramotion relationship in components subjected to External Forces
2. To analyse the foremotion characteristics of standard mechanisms
3. To study the undesirable effects of unbalances resulting from preseribechs in mechanism.

Course Content

Single degree of freedom systenfReriodic excitations Impulse responseVirtual work.
Forced vibrations.

Two degree of freedom systemsoupled vibrations.

Vibration of continuous systems.

Wave and Euler e@tions- Vibration of plates.
Reference Books:

1. Rao, J.S. and Gupta, K., Introductory Course on Theory and Practice of Mechanical Vibration,
New Age International Pvt. Ltd., 2004.
2. Thomson, W.T., Theory of Vibration with Applications, CBS Publishers, Nelai, 1990.

Course Outcomes

At the end of the course student will

. State the single degree of freedom systems.

. Sketch the impulse response for a periodic excited virtual work.
. Examine the concept of forced vibration.

. Extend the concept to two degredreiedom systems.

. Manipulate the vibration of continuous systems.

. Solve problems using wave and Euler equations.

OO, WNE

Course Code . | MEPE22

Course Title : | MEMS DEVICESi DESIGN AND FABRICATION
Number of Credits © 13
Prerequisites :

MEPC13
(Course code)

Course Type . | PROGRAMME ELECTIVE

Course Learning Objectives

1. To think in an unified way about interdisciplinary Microsystems

2. Understand the operation of a wide range of sensors and actuators appropriate for microscale
systems encompassingjfferent energy domains represent microsystems as generalized
networks.
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3. To design, analysis and simulation master techniques for combining a structwcmiviop
system design approach with bottam constraints propagation design and simulate
microsystems using behavioral modeling languages and finite element analysis.

Course Content

An overview of microelectromechanical devices and technologies, and an introduction to design
and modeling

Standard microelectronic  fabrication technolgsgie kulk  micromachining, surface
micromachining, bonding technologies, related fabrication methods, and creating process flows.

Mechanical, thermal, electrical, magnetic, optical, and chemical properties of materials
Introduction to lumped modeling of systerand transducers; an overview of system dynamics

MEMS and NEMSexamples, energy methods, the thermal energy domain; modeling dissipative
processes,

Fluids and Transpart
Reference Books:

l.TairRan Hsu, AMEMS& Microsystems Des-hilgn and Ma
Edition, 2006

2. Mohamed Gagl-Hak, MB MS : Design and Fabrica@RCon ( Mec
15t edition, 2005.

3.Marc J. Madou, AFundameandiad rsc o f o fMi Mir roif atbu ri icAa:
Press Second Edition, 2002.

4. S a mi Franssil a, Al ntroduction to Microfabric

5 John A. Pel esko, David H. Bernstein, ifModel i

6. Micro and smart systems, Amha Suresh, TatdcGraw-hill edition, 2013
Course Outcomes

At the end of the course student will

1. lllustrate on the design and modeling of MEMS components.

2. Explain the various MEMS fabrication technologies.

3. Describe the mechanical, thermal, electrinsgnetic and chemical properties of materials.
4. Discuss the lumped modeling of systems and transducers.

5. Interpret thamicro systendynamic.

Course Code . | MEPE24
Course Title : | OIL HYDRAULICS AND PNEUMATICS
Number of Credits 3
Prerequisites :
MEPC18
(Course code)
Course Type . | PROGRAMME ELECTIVE
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Course Learning Objectives

1. The cognitive objective of this course is for each student to comprehend foundational
knowledge needed to perform stated eterel industry competencies.

2. The performance objective of this course is for each student to apply foundational knowledge
to hydraulic and pneumatic problems and exercises encountered in class.

Course Content

Basic concepts of fluid power system desidifydraulic oils and fluid pperties Seals and Seal
materials- Filters and Filtration.

Hydraulic pumps, cylinders, and moter€onstruction, sizing, and selection.
Control valves; pressure, flow, and directiddervevalves.

Basic hydraulic circuits, hydrostatic transmissidDartridge valve
circuits.

Control of hydraulic circuits Electrical, electronics, and PLdPneumatic components and basic
circuits.

Reference Books:

1. Esposito. A., Fluid Power with Applications! &d., Pearson Education, 2003.
2. Industrial Hydraulis, Vickers- Sperry Manual, 2002.

Course Outcomes

1. Recall various fluid properties and identify the appropriate fluid power system for particular
application.

. Recognize the suitable pump and actuators for particular application.

. Select various contrafalves such as pressure control, flow control, direction control valves
and use them in hydraulic and pneumatic circuit development.

4. Analyze the hydraulic and pneumatic circuit for energy efficiency.

5. Select the appropriate control system like electreal;tronics, and PLC to control the fluid

power system.
6. Troubleshoot and identify maintenance problems associated with fluid power system.

wiN

Course Code . | MEPE25
Course Title . | INDUSTRIAL ROBOTICS
Number of Credits © 13
Prerequisites :
MEPC13
(Course code)
Course Type : | PROGRAMME ELECTIVE

Course Learning Objectives

1. To introduce the basic concepts, parts of robots and types of robots
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2. To make the students familiar with the various drive systems for robot, sensors and their
applications in robots, programming of robots

3. To discuss about the various applications of robots, justification, implementation and safety
of robot.

Course Content

Robot i Definition T Robot Anatomyi Co-ordinate Systems, Work Envelope, types and
classificationi Specificationg Pitch, Yaw, Roll, Joint Notations, Speed of Motion, Pay Lbad

Robot Parts and Function$Need for Robot$ Different Applications, Priaiples and problems in
robot design and control

Pneumatic Drives Hydraulic Drivesi Mechanical Drives Electrical Drivesi D.C. Servo
Motors, Stepper Motor, A.C. Servo MotdrSalient Features, Applications and Comparison of

Drives End Effectors Grippersi Mechanical Grippers, Pneumatic and Hydraulic Grippers,
Magnetic Grippers, Vacuum Grippers; Two Fingered and Three Fingered Grippers; Internal
Grippers and External Grippers; Selection and Design Considerations

Requirements of a sensor, Princg#nd Applications of the following types of sengoPosition

of sensors (Piezo Electric Sensor, LVDT, Resolvers, Optical Encoders, Pneumatic Position
Sensors), Range Sensors (Triangulation Principle, Structured, Lighting Approach, Time of Flight
Range khders, Laser Range Meters), Proximity Sensors (Inductive, Hall Effect, Capacitive,
Ultrasonic and Optical Proximity Sensors), Touch Sensors, (Binary Sensors, Analog Sensors),
Wrist Sensors, Compliance Sensors, Slip Sensors. Camera, Frame Grabbera&dri3igigizing

Image Datai Signal Conversion, Image Storage, Lighting Techniques. Image Processing and
Analysis i Data Reduction: Edge detection, Segmentation Feature Extraction and Object
Recognition - Algorithms. Applicationsi Inspection, Identificatio, Visual Serving and
Navigation.

Forward Kinematics, Inverse Kinematics and Differences; Forward Kinematics and Reverse
Kinematics of Manipulators with Two, Three Degrees of Freedom (In 2 Dimensional), Four
Degrees of Freedom (In 3 Dimensiorialpeviations and Problems. Teach Pendant

Programming, Lead through programming, Robot programming Languag&ls Programming
T Motion Commands, Sensor Commands, End effecter commands, and Simple programs

RGV, AGV; Implementation of Robots in Industried/arious Steps; Safety Considerations for
Robot Operations; Economic Analysis of RobbtRPay back Method, EUAC Method, Rate of
Return Method.

Reference Books:

1. Mair, G.M., Industrial Robotics, Prenti¢¢all, 1988.

2. Considine, D.M. and Considine, G.D., Standaesh&#i Book of industrial Automation, Chapman
and Hall, 1986.

3. Groover, M.P., Weiss, M., Nagel, R.N., and Odrey, N.G., Industrial Robotics, Technology,
Programming, and Applications, McGraill, 1995.

Course Outcomes
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At the end of the course studemwitl

1. Classify and characterize the robots based on the configuration and work volume.
2. Explain and solve the problems related to robot design and control.
3. lllustrate the working of the transmission system in a robot.
4. Discuss the concept of vision systand image processing.
5. Write programs for automatic functioning of a robot.
6. Design a working model of a robot using the concepts and principles learnt.
Course Code . | MEPE26
Course Title . | MECHATRONICS
Number of Credits 13
Prerequisites :
MEPC13
(Course code)
Course Type . | PROGRAMME ELECTIVE

Course Learning Objectives

1. Apply mechanical engineering and electrical engineering knowledge and skills to problems and
challenges in the areas of mechatronic engineering.

2. Integrate and ussystems or devices incorporating modern microelectronics, information
technologies and modern engineering tools for product design, development and manufacturing.

3. Engage in lifelong learning in their profession and practice professional and ethical
responsibility.

Course Content

Introduction to mechatronieslistorical perspectiveKey elements of a mechatronic system
Examples of mechatronic systems.
Sensors and TransducérSignal conditioning and Data acquisition systems.

Actuation systenisPnaimatic and Hydraulic system, mechanical and electrical actuation
systems.

Smart materials and Systein®iezoelectric actuatdrsShape memory alloy (SMA) actuators,
Magneto rheological and Electro rheological Fluids and its applications; Dampers, Clutch,
Valves etc..

System models Engineering system®otational translational systermglectromechanical
systemd Hydraulic mechanical systeriidDynamic responses of systeinBrequency response
Closed loop controllers.

Introduction to microcontrollers andicroprocessoisinterfacing microcontrollers with sensors
and actuators Introduction to Programmable logic controllers (PLCQ}ase Studies of
mechatronic systems.

Text Books:

1. Godfrey Onwubolu, Mechatronids Principles and Applications, ButterworthHeinemann,
2005

2. David G. Alciatore, Michael B. Histand, David Alciatore, Introduction to Mechatronics and
Measurement Sytems, McGraw Hill; second edition, 2002

3. W. Bolton, MechatronicsElectronic control systems in Mechanical and Electrical Engineering,
second edition, Pearson Education, 2001.
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Reference Books:

1. Robert H Bishop, The Mechatronics Handbook CRC Press, 2002

Course Outcomes

At the end of the course student will

. To employ the basic mathematical skills needed to solve routine engingeinigms.

. To demonstrate knowledge of electrical circuits and logic design.

. To implement engineering solutions and techniques to solve design problems.

. To design mechatronic components and systems.

. To apply spreadsheets, comptibased modeling amather computebased methods to solve
mechatronic problems.

. To communicate through writing with others in the field of mechatronics.

b wWN PR
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Course Code . | MEPE27
Course Title : | INDUSTRIAL TRIBOLOGY
Number of Credits 3
Prerequisites :
MEPC20
(Coursecode)
Course Type . | PROGRAMME ELECTIVE

Course Learning Objectives

1. To impart knowledge on friction, wear and lubrication
2. To acquire knowledge on surface coatings and measurements.

Course Content

Tribology -- definition, Industrialsignificance, economic aspects, trends. Factors influencing
Tribological phenomena. Engineering surfac8sirface characterization, Computation of surface
parameters.

Genesis of friction, friction in contacting rough surfaces, sliding and rolling fmictiarious laws
and theory of friction. Sticlslip friction behavior, frictional heating and temperature rise. Friction
measurement techniques.

Wear and wear types. Mechanisms of weddhesive, abrasive, corrosive, erosion, fatigue,
fretting, etc., Weanf metals and nometals. Wear modelsasperity contact, constant and variable
wear rate, geometrical influence in wear models, wear damage. Wear in various mechanical
components, wear controlling techniques.

Introduction to lubrication. Lubrication rgges. Introduction to micro and nano tribology. Coating
characteristics, Coating performance evaluation, Powder coatings and types, application methods.

Surface topography measurementslectron microscope and friction and wear measurements
Laser methd. Sliding friction and wear abrasion test, rolling contact and fatigue test, solid particle
and erosion test, Use of transducers and instruments in Tribology

85



Department of Mechanical Engineering, National Institute of Technology: Tiruchirapg&d 015

Reference Books:

1. Hulling , J. (Editor)}-"Principles of Tribology", MacMillan, 1984.

2. Williams J.A . "Engineering Tribology" ,Oxford Univ. Press,1994.

3. Neale M.J , "Tribology Hand Book ", Butterworth Heinemann, 1995.
4

N I Y/ Hut chings, ATri bol ogy: Friction and Wee

1992.

5,G6. W. StachowiakngiAne®&wri Bgt thebokrogW&, EI sev
6. K. C. Ludema, AFriction, wear, l ubrication:
7.Bharat Bhushan, fiNanotribology and Nanomecha

Course outcome

At the end of the aarse student will

1. Apply the knowledge of tribology in industries

2. Identify the types of wear

3. Know the working of surface measuring instruments

Course Code . | MEPE29
Course Title . | RENEWABLE ENERGY
Number of Credits 13
Prerequisites :
MEPC16
(Course code)
Course Type . | OPEN ELECTIVE

Course Learning Objectives

1. To enable the students to understand the principle of working and the components of different

non-conventional sources of energy and their utilization. _
2. To get an exposute the wind energyBiomassgeothermal energy, tidal energy, fuel cells and
energy conversion technologies.

Course Content

Solar Energy

Present renewable energy status in Indslar radiatiori Measurements of solar radiation and
sunshinei Solar thermal collectors Flat plate and concentrating collectdarsSolar thermal
applicationsi Solar thermal energy storageg-undamentals of sat photo voltaicconversioni
Solar cells Solar PV Systems Solar PV applications.

Wind Energy

Wind data and energy estimatiorBetz limit - Site selection for wind farms Horizontal axis
wind turbinei Vertical axis wind turbiné Wind turbine gearators and its performancte-ybrid
systemd Environmental issuesApplications.

Bio - Energy

Bio resources Biomass direct combustion Biomass gasifier Types of biomass gasifiers
Cogeneratiori - Carbonisatiori Pyrolysis- Biogas plantg Digestersi Biodiesel production
Ethanol production Applications.
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Ocean and Geothermal Energy

Small hydro- Tidal energyi Wave energyi Open and closed OTEC CyclésLimitations 1
Geothermal energy Geothermal energy sourcesTypes of geothermal poweplants i
Applications- Environmental impact.

New Energy Sources
Fuel celli Principle- Types of fuel cell§ Hydrogen energy Properties Hydrogen production
I Storagd Transport and utilisationSafety issue€nergy Storage methods and devices

Reference Books

1.G. D. NemGonvenfionaEner gy Sourceso, Khanna Publ i she
2Twidell, J.W. & Weir, A., ARenewabl e Energy
3.Godfrey Boyl e, ARenewabl e Ener gyniveRityRress, f or

U.K., 2012.

4.S. P. Sukhat me, AnSol ar Energy: Principles of
Hill Publishing Company Ltd., New Delhi, 2009.

5.G. N. Tiwari, i RSwmd ame nEtnaelrsgyDesi gn, Model |l i ng
Science Intl Ltd, 2015.

6.B. H. Kh&rmo,nviedMdn onal Energy Resourceso, The M

Course Outcomes

At the end of the course student will

1. To estimate solar radiation and formulate heat transfer equations and analyze of modern energy
conversion technologies

. To describe various renewable energy resources and techniques to utilize them effectively.

. Compute wind energy potential and predict the performance of wind turbines.

. Describe and analyze photovoltaic systems.

. Explain the energy maesting methods from various energy sources.

. Distinguish the various form of energies suchmagneto hydrodynami¢hermionic and fuel
cell.

OOk WN

b. OPEN ELECTIVE

Course Code : | MEOE11
Course Title . | FINITE ELEMENT METHOD
Number of Credits : 13
Prerequisites :
-NIL-
(Course code)
Course Type : | OPEN ELECTIVE

Course Learning Objectives

1. The objective of the course is to apprise the students about the basics of the Finite Element
Technique, a numerical tool for the solution different classes of problems in solid
mechanics.
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2. Different application areas will be dealt with after introducing the basic aspects of the
method.

3. The analysis methodologies foi), 2-D and 3D problems with the advantages and
disadvantages clearly dpeut.

4. It is expected that once the students are exposed to the course, they will be in a position
to develop computer codes for any physical problem using Finite Element technique

Course Content

Introduction- lllustration using spring systems and simple probleiveighted residual methods
Galerkin's method Variational approach RayleighRitz method.

Onedimensional finite element analysis; bar element, beam element, frame eléleatitrassfer
problems.

Two-dimensional finite element analysis; types of elements, shape functions, natural coordinate
systems.

Applications to structural mechanicklumerical integration Solution of finite element equations.
Fluid flow problems Dynamic poblems.
Reference Books:

1. Seshu, P., Textbook of Finite Element Analysis, Presttigk, India, 2003.
2. Segerlind, L.J., Applied Finite Element Analysis, John Wiley, 1987.

Course Outcomes

At the end of the course student will

1. lllustrate the basiconcepts of finite element systems through spring systems and by solving
problems.

2. Interpret onadimensional and twdimensional finite element analysis with examples.

3. Apply finite element methods teal worldproblems and obtain solutions.

CourseCode . | MEOE12
Course Title : | COMPOSITE MATERIALS
Number of Credits 3
Prerequisites ;
-NIL-
(Course code)
Course Type . | OPEN ELECTIVE

Course Learning Objectives
To impart knowledge on the structure, properties, treatment, testthgpplications of metals and

nonmetallic materials so as to identify and select suitable materials for various engineering
applications.
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Course Content

Classification and characteristics of composite materidligpes of fiber and resin materials,
functions and their propertidgsApplication of composite to aircraft structusi®scromechanics
Mechanics of materials, Elasticity approachsss and volume fraction of fibers and redtftect
of voids, Effect of temperature and moisture.

Ho o k e 6 s ortharepic &nd anisotropic materidlamina stresstrain relations referred to
natural axes and arbitrary axes.

Governing equations for anisotropic and orthotropic pladegle-ply andcross plylaminates
Analysis for simpler cases of composite plates and beémsrlaminar stresses.

Manufacture of glass, boron and carbon fildenufacture of FRP componen@pen mould and
closed mould processes. Properties and functions of resins.

Netting analysis Failure criteriaFlexural rigidity of Sandwich beams and plaiesomposite
repair AE technique.

Reference Books:

1lR. M. Jones, AMechanics of Composite Materi al
2L. R. Calcote, AnAbhaubgsuseebD, | ¥mnndlbetdr and Rei
3. Autar K. Kaw, Mechanics of Composite Materials, CRC Press LLC, 1997

4.G. Lubin, fAHomredasBodkadmanced plastic composit
New York, 1989.

5B. D. Agarwal andl ysids &8mnouPemahor m&Amae of fi b
Wiley and Sons, 1990.

Course Outcomes

At the end of the course student will

1. Given a type of material, be able to qualitatively describe the bonding scheme and its general
physical properties, as well pessible applications.

2. Given a type of bond, be able to describe its physical origin, as well as strength. Be able to
gualitatively derive a material's Young's modulus from a potential energy curve.

Course Code . | MEOE13
Course Title : | ADVANCES IN WELDING TECHNOLOGY
Number of Credits |3
Prerequisites :
-NIL-
(Course code)
Course Type . | OPEN ELECTIVE

Course Learning Objectives

To study the different types of welding procassl its application in variougelds
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CourseContent

Classification of welding processes: heat sources. Weld joint de¥i¢gidability of steels and
other materials Weld defects.

TIG / A-TIG Welding, gas metal arc weldin§ubmerged arc welding, Friction welding,
Explosive welding, Plasma arc welding

Electron beam welding, Laser beam weldirgdvantages and limitations, process variables
and their effects,

Friction welding process effects of speed and presslireypes Explosive weldingi Process
Parameter®lasma arc welding

Cold pressure welding Ultrasonic welding- Recent Advances in welding Modeling and
optimization of welding process.

Reference Books:

.Parmar , R. S., fAWelding Pr cdPobtishessel®97and Technol o
. Heine,R.W., Loper,C.R. and Rosenthal,P.C., "Principles of Metal casting", Tata Mdditaw

1994.

3.Lancaster J.F, O0The Physics of Weldingd, Per
4. American Society of WeldingHand bookof Welding", Vol.l to V.

5.JanP.LAPrinciples of Foundry Technologyo, Tata
6. Weman K. , fAwel dhamddpook ry o ®RRE2008.s

7.Nadkar ni S. V., O0Modern Arc Welding Technol

N =

Course Outcomes

At the end of the course studentvaié able to get the knowledge about newly developed
welding process and its parameters

Course Code . | MEOE14
Course Title . | INDUSTRIAL SAFETY ENGINEERING
Number of Credits |3
Prerequisites :
-NIL-
(Course code)
Course Type . | OPEN ELECTIVE

Course Learning Objectives

1. To imbibe knowledge on safety management functions and its techniques.

2. To imbibe knowledge on accident reporting & investigation procedure.

3. To imbibe knowledge on safety education & training evaluatiosafdty performance in an
organization.

4. To imbibe knowledge on workplace hazards & its control
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Course Content

Evolution of modern safety conce@afety management functionsafety policy- Safety
Organization Safety Committee budgeting for sadty - Behaviour based Safety

Safety training creating awareness, awards, celebrations, safety posters, safety displays, safety
pledge, safety incentive scheme, safety campaign

Concept of an accident, reportable and non reportable accidents, refsiatytory authorities
T principles of accident preventiagnaccident investigation and analy$isecords for accidents,
departmental accident reports, documentation of accidlemtsafe act and conditiagndomino
sequencé supervisory rolé cost ofaccident.

Machine Guarding, Guarding of hazards, Machine Guarding types and its applicaafety in
welding and Gas cutting Safety in Manual and Mechanical material handligfety in use of
electricity

Toxicity- TLV- Types of Chemical Hazard3ccupational diseases caused by dust, fumes, gases,
smoke and solvent hazard®ntrol measures

Fire triangle Types of fire- first aid fire fighting equipment flammability limit- LPG safety-
Hazard identification and Risk Analysis.

Overview of factories act 1948/|S0O-45001

Reference Books:

1. Accident Prevention Manual for I ndustri al

2. Bl ake R.B., #Alndustri al Safetyo Prentice H
3. Heinrich H.W. @Al ndu sMcGravaHill Cémpany, NeswrYork, P980e v e n t
4. Kri shnan N. V. AnSafety Management in Indust
5. John Ridley, fASafety at Wor ko, Butterworth

Course Outcomes

At the end of the course student will

1. Apply principles of safety management, its functions and technique in any organization,

2. Classify and categorize the factors contributing to accident,

3. Formulate accident investigation program in an organization, practice and develop accident
reporting system within an organization and calculate accident indicesfotor ingsafety
performances,

4. Apply material handling anchachine guardingrinciples inindustrial applications

5. Realize chemical hazardsxicity, fire and explosion in thevork placeand involve to take
various control measures to prevent hazards.

Course Code : | MEOE15

Course Title - | OPTIMIZATION IN ENGINEERING DESIGN
Number of Credits 113

Prerequisites .| -NIL-

(Course code)

Course Type . | OPEN ELECTIVE
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CourselLearning Objectives

1. Earn how MSDO can support the product development process of complex, multidisciplinary
engineered systems

2. Learn how to rationalize and quantify a system architecture or product design problem by
selecting appropriate objectifienctions, design parameters and constraints

3. Subdivide a complex system into smaller disciplinary models, manage their interfaces and
reintegrate them into an overall system model

Course Content

Introduction- Optimization techniques.
Single and multvariable optimization.
Constrained optimization.

Specialized algorithmsinteger, geometric.
Nontraditional algorithms.

Reference Books:

1. Deb, Kalyanmoy, Optimization for Engineering Design, Prentidall, 1995.
2. Rao. S.S., Optimization Theory aAg@plications, Wiley Eastern Ltd., 1998.

Course Outcomes

At the end of the course student will

Enumerate the necessity of optimization in engineering design.

Identify the various optimization techniques pertainingdsign orientegroblems.
Solve problens with single andhulti i variable

Formulate constrained optimization problems.

Distinguish between integer and geometric specialized algorithm

Apply nonttraditional algorithms for optimization of typical problems requiring their
application.

OUITh WNPE

CourseCode . | MEOEL16
Course Title . | CRYOGENIC ENGINEERING
Number of Credits 13
Prerequisites :
-NIL-
(Course code)
Course Type . | OPEN ELECTIVE

Course Learning Objectives

1. To builds a solid foundation in the fundamentals of cryogenics

2.Toencourageoamofimpmpdd®swach to solving cryogenic

3. To provide update cryogenic information
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Course Content

Insight on Cryogenics, Properties of Cryogenic fluids, Material properties at Cryogenic
Temperatures. Applications of Cryogeni&pace Programs, Superconductivity, Cryo Metallurgy,
Medical applications.

Carnot Liquefaction Cycle, F.O.M. and Yield of Luefaction Cycles. Inversion Curd®ule
Thomson Effect. Linde Hampson Cycle, Precooled Linde Hampson Cycle, Claude Cycle Dual
Pressure Cycle, OrthBara hydrogen conversion, Critical Components in Liquefaction Systems.

Binary Mixtures, FC and HC Diagrans , Principle of Rectification, Rectification Column
Analysis- McCabe Thiele Method , Adsorption Systems for purification.

J.T.Cryocoolers, Stirling Cycle Refrigerators, G.M. Cryocoolers, Pulse Tube
Refrigerators Regenerators used in Cryogenic Refrigesadtlagnetic Refrigerators

Cryogenic Dewar Design, Cryogenic Transfer Lines. Insulations in Cryogenic Systems, Different
Types of Vacuum Pumps, Instruments to measure Flow, Level and Temperature.

Reference Books:

1. Randall F. Barron, Cryogenic Systervi;Graw-Hill, 1985.

2. Scott R.B., Cryogenic Engineering, Van Nostrand and Co., 1988.

3. Klaus D. Timmerhaus and Thomas M. Flynn, Cryogenic Process Engineering, Plenum Press
New York, 1989.

4. HeraldWeinstock,CryogenicTechnology,1969.

5. Robert W. Vance, Cryogemilechnology,JohnWiley & Sons, Inc., New York, London, 1969.

Course Outcomes

At the end of the course student will

1. Introduce the working principles of basic methods to achieve low temperature by using
adiabatic expansion, provide a thorouginderstanding of applications of classical
thermodynamics to different cryogenic technologies, gas separation and purification system,
and low power cryocoolers.

2. Understand the structures of different cryogenic systems and the analytical method for
cryogenic thermodynamic cycle, and cryogenic gases and liquids and their mixtures

Course Code . | MEOE17
Course Title . | ENERGY CONSERVATION AND MANAGEMENT
Number of Credits |3
Prerequisites :
-NIL-
(Course code)
Course Type . | OPEN ELECTIVE

Course Learning Objectives

1. To learn the present energy scenario and the need for energy conservation
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2. To understand the monitoring / targeting aspects of Energy
3. To study the different measures for energy conservation and financial implicatieasonis
thermal utilities

Course Content

Energy Scenarie Basics of Energy and its various form&nergy Management andAudit -
Material and Energy BalanceEnergy Action Planningrinancial ManagementProject
ManagememtEnergy Monitoring and Targety -Global Environmental Concerns

Energy Efficiency in Thermal Utilities Fuels and CombustieBoilersSteam Systerfrurnaces
- Insulation and RefractonFBC Boilers-CogenerationWaste heat recovery

Energy Efficiency in Electricaltilities-Electrical System&lectric MotorsCompressed Air
SystemHVAC and Refrigeration Systeiians and BlowerBumps and Pumping System
Cooling TowerLighting SystemDiesel Generating SysteBnergy Efficient Technologies in
Electrical Systems

Energy Performance Assessment for Equipment and Utility systeBwsilersFurnaces
Cogeneration, Turbines (Gas, Steareat ExchangerElectric Motors and Variable Speed
Drives-Fans and Blower8Vater PumpsCompressors

HVAC SystemslLighting SystemsPerforming Fnancial AnalysisApplications of Norn-
Conventionabnd Renewable Energy Sourd&sste Minimization and Resource Conservation

References:

1. Guide boolfor National Certification Examination for Energy Managers and Energy Auditors,
Bureau of energy efficiencies, 2005.

2. Hamies Energy Auditing and Conservation; Methods Measurements, Management and Case
study, Hemisphere, Washington, 1980

3. Write, Larry C, Idustrial Energy Management and Utilization, Hemisphere Publishers,
Washington, 1988

Course Outcomes

1. Students will be familiar with Energy Conservation scenario in general and will be mastering
the thermal energy auditing technologies / procedures

2. Financial aspects also will be made clear to them as far as Energy Conservation Schemes are
concerned. In short, students will become knowledgeablee@dmoi economicaspects of
Energy Conservation

Course Code : | MEOE18
Course Title : | ENERGY STORAGETECHNOLOGY
Number of Credits 3
Prerequisites :
-NIL-
(Course code)
Course Type . | OPEN ELECTIVE
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Course Learning Objectives

1. To develop the ability to understand / analyse the various types of energy storage.
2. To study the variouapplications of energy storage systems

Course Content

Necessity of energy storageypes of energy storagecomparison of energy storage technologies
T Applications

Thermal storagé Typesi Modelling of thermal storage unitsSimple water andock bed storage
systemi pressurized water storaggsteni Modelling of phase change storage systeSimple
units, packed bed storage unitglodelling using porous medium approach, Use of Transys

Fundamental concept of batteriesneasuring of battergerformance, charging and discharging
of a battery, storage density, energy density, and safety issues. Types of batterees Acid,
Nickel i Cadmium, Zinc Manganese dioxide and modern batteries for exampled(i)Air (i)
Nickel Hydride,(iii) Lith ium Battery

Fuel Celli History of Fuel cell, Principles of Electrochemical storadepesi Hydrogen
oxygencells, Hydrogen air cell, Hydrocarbon air cell, alkaline fuel cell, detailed arialysis
advantage andrawback of each type.

Flywheel,Super capacitorsPrinciples & Method$ Applications, Compressed air Energy
storageConcept of Hybrid StorageApplications

Reference Books:

1. Ibrahim Dincer and Mark A. Rosen, Thermal Energy Storage Systems and Applications, John
Wiley & Sons 2002

2. Fuel cell systems Explained, James Larminie and Andrew Dicks, Wiley publications, 2003.

3. Electrochemical technologies for energy storage and conversieshilRy Leizhang,
Xueliang sun, Wiley publications, 2012

Course Outmome

Able toanlaysevarious types of energy storage devices and perform the selection based on
techneeconomicview point

Course Code : | MEOE19
Course Title : | VECHICLE EMISSIONS AND CONTROL
Number of Credits © 13
Prerequisites :
-NIL-
(Course code)
Course Type . | OPEN ELECTIVE
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Course Learning Objectives

1. To introduce effect of air pollution on environment
2. To enable the students to understand the various pollutants.
3. To create confidence to evaluate vehicle pollution levels and measure them.

Course Content

Introduction to pollution, Chemical and thermal dynamics of combustion, Flames and engine
combustion.

Atomization and sprays, Engine combustion: Sl and Cl Engines; Management of engines.
Formation of engine emission;® kinetics, Sooformation.

Emission measurement and standards; Control of emissions in SI and CI engines, exhaust after
treatment, NOx catalysts.

Alternative propulsion systems: HEV, FCV etc.; Engine fuel impacts on emissions, alternative
fuels e.g., CNG, alcohols, bimsel, hydrogen, GTL.

Reference Books:

1. J.B. Heywood, Internal Combustion Engine Fundamentals, McGraw Hill International
Editions, 1989.

2. B. P. Pundir, Engine Emissions: Pollutant Formation and Advances in Control Technology,
NarosaPublishing House, New Delhi, 2007.

3. Handbook of Air Pollution from Internal Combustion Engines: Pollutant Formation and
Control, Ed. Eran Sher, Academic Press, 1998.

Course Outcomes

At the end of the course student will

1. Measure the emission basedstandards.

2. Apply their understanding on innovative methods to reduce pollution.
3. Interpret ways to control NOx emissions.

c. MINOR (M)
Course Code . | MEMI10
Course Title : | BASICS THERMODYANMICS
Number of Credits 3
Prerequisites :
-NIL-
(Course code)
Course Type - | MINOR

Course Learning Objectives

1. To achieve an understanding of principles of thermodynamics and to be able to use it in
accounting for the bulk behavior of the simple physical systems.
2. To provide indepth study of thermodynamic principles, thermodynamics of state, basic
thermodynamic relations, Principle of psychrometry & properties of pure substances
3. To enlighten the basic concepts of vapor power cycles.
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Course Content

Concept of continuurathermodynamic systems. Propertgtate- path and process, quasatic
process, work types of work, Zeroth law of thermodynamics, First law applied to control mass,
control volumes. Steady flow energy equati@pplications of SEE

Second law of thermodynamids statements of second law. Reversibility and irreversibility,
Carnot theorem Carnot cycle, Coefficient of performance. Clausius inequaliepncept of
entropy- entropy of ideal gasprinciple of increase of entropfyvailability.

Properties of pure substandeshermodynamic properties of pure substances in solid, liquid and
vapor phases phase rule PVT surfaces, thermodynamic properties of steam. Calculations of
work done and heat transfer in afbow and flow pocesses.

Gas mixtures properties i deal and real gases, equat
equation of state, compressibility factor, compressibility ch&ta | t onds | aw of par
exact di fferential s, MGlapeyrenl keqdiaions,r &olilBndmsomn s C
coefficient.

Psychrometry, property calculationsaf vapormixtures. Psychrometric proceisSensible heat
exchange processes. Latent heat exchange processes.

Reference Books:

1. Nag P.K., Engineering Thermodynamigsta McGrawHill, New Delhi, 1998.

2. Cengel Y.A., ThermodynamidsAn Engineering Approach, Tata McGraw Hill, 2003

3. Borgnakke C Sonntag R.E., Fundamentals of Thermodynamics, John Wiley & Sons, 2009.
4. Jones J.B and Dugan R.E., Engineering Thermodynamicgjderetall of India, 1998.

5. Arora C.P., Engineering Thermodynamics, Mcgraw Hill Educaéd2.

Course Outcomes

At the end of the course student will

1. Analyze any engineering problem based on the basic concepts and logical sequences

2. Define thefundamental laws of thermodynamics and explain their application to a wide
range of systems.

3. Analyze the work and heat interactions associated with a prescribed process path and to
perform analysis of a flow system.

4. Apply the principle of efficienbperation on energy utilization and value its impact on the
personal and national economy

5. Evaluate entropy changes in a wide range of processes and determine the reversibility or
irreversibility of a process from such calculations.

Course Code . | MEMI11
Course Title : | FUNDAMENTALS OF THERMAL ENGINEERING
Number of Credits |3
Prerequisites :
-NIL-
(Course code)
Course Type . | MINOR
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Course Learning Objectives

1. To integrate the concepts, laws and methodologies from the first codingermo dynamics
into analysis of cyclic processes
2. To apply the thermodynamic concepts into various thermal application like IC engines, Steam

Turbines, Compressors and Refrigeration and Air conditioning systems
Course Content

Otto, Diesel, Dual, Braytomycles, Calculation of mean effective pressure, and air standard
efficiency

Classification- Components and their functierValve timing diagram and port timing diagram
Comparison of two stroke and four stroke engin@€arburettor systenDiesel pumpand injector
system.

Flow of steam through nozzles, shapes of nozzles, effect of friction, critical pressure ratio,
supersaturated flow, Impulse and Reaction principles, compounding, speed reguilations
Governors.

Classification and working principle ofarious types of aompressors, work of compression,
Volumetric efficiency, Isothermal efficiency and Isentropic efficiency, multistage air compressor
andinter cooling

Vapour compression refrigeration cycksuper heatsub coolingi Performance calculans -
working principle of vapour absorption system, Ammonater, Lithium bromidei water
systems, Psychrometry, Psychrometric chartranliier diagram.

Reference Books:

l.Sarkar, B. K, 0Ther mal -HiliPgblisheese2007ngo Tat a Mc Gr a
2.Kot handaraman. C. P. , Domkundwar . S, Domkundwar .
engineering, oDhanpat Rai &sons , Fifth editd.i
3.Raj put. R K., ATher mal Engineeringo S. Chan
4. Arora. C. P, 0oRefrigerati on a-HiliPublishers1l®®Mndi ti oni
5,Ganesan V.0 Internal Combusti coHill2®OAgi neso, T
6.Rudr amoorthy, R, ATher maiill, NewDehi2@®2r i ng i, Tat

Course Outcomes

At the end of the course student will

1. Define the basic concepts of tsand dimensions, systems(open and closed systems and control
volumes) and its boundaries, properties, state, process, cyclestaigsprocess etaequired
as foundation for development of principles and laws of thermodynamics

. Develop Intuitiveproblem solving technique

. Use & Practice two property rule and hence thermodynamic tables, thermodynamic diagrams
and concept of equation of state, also their simple application.

4. Explain heat, work and first law of thermodynamics. Application of eneatpnloe

wW N
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Course Code . | MEMI12
Course Title : | FLUID MECHANICS AND MACHINERY
Number of Credits 3
Prerequisites :
-NIL-
(Course code)
Course Type - | MINOR

Course Learning Objectives

1. The student is introduced to the mechanicBuids through a thorough understanding of the
properties of fluids.

2. The dynamics of fluids is introduced through the control volume approach which gives an
integrated understanding of the transport of mass, momentum and energy.

3. The student is introduceaith various types of hydraulic machines and its performance.

Course Content

Units & Dimensions. Properties of fluidg=-luid properties. Fluigtatics:Pressure in a fluidforce
on submerged planeduoyancy equilibrium of floating bodies.

Types of Fluid Flow - one dimensional continuity, momentum and Energy equaftos
measurementOrificemeter- Venturimeter, Pitot tube, orifices, mouthpieces, notches and weirs

Laminar and turbulent flowsFlow through pipes Dimensional and Model analgsiBoundary
layer concepts.

Pump- Centrifugal pump types- specific speed efficiencies.Reciprocatingpumps, Indicator
diagrams, Work saved by air vessdiatary pumps. Classification. Working and performance
curves

Turbines- Hydraulic turbines types- specific speed Pelton - Francis and Kaplan turbines
Calculation of power output efficiencies.

Reference Books:

Streeter. V. L., and Wylie, E.B., Fluid Mechanics, McGraw Hill, 1983.

Rathakrishnan. E, Fluid Mechias, Prentice Hall of India (Il Ed.), 2007.

Ramamritham. S, Fluid Mechanics, Hydraulics and Fluid Machines, Dhanpat Rai & Sons,
Delhi, 1988.

Kumar. K.L., Engineering Fluid Mechanics (VII Ed.) Eurasia Publishing House (P) Ltd., New
Delhi, 1995.

5. BansalR.K., Fluid Mechanics and Hydraulics Machines, Laxmi Publications (P) Ltd., New
Delhi.

» o wbdhE

Course Outcomes

At the end of the course student will

1. Understand the properties of fluids and basic principles of fluid mechanics

2. Ability to analyze the fluid flowproblems with the application of the mass, momentum and
energy equations.

3. Determine flow through hydraulics machines and pipes
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Course Code . | MEMI13
Course Title . | FUNDAMENTALS OF HEAT AND MASS TRANSFER
Number of Credits |3
Prerequisites :
-NIL-
(Course code)
Course Type . | MINOR

Course objective

1. To learn various modes of heat transfer and understand the basic concepts of mass
transfer.

2. To understand the applications of various experimental heat transfer correlations in
engineering applications.

3. To discuss the thermal analysis and sizing of heat exchangers.

Course Content

Conduction- general 3D equationi one dimensional steady state heat conduction in simple
geometries plane walli cylinder and spherie compositewallsi critical thickness of insulation
Ttypes and applicatiorisfin efficiency and effectivenesainsteady state heat conduction.

Convection- boundary layer theorly conservation equation of massnomentum and energy
for laminar flow over a flat ptai turbulent flow over a flat plateflow over cylinderd spheres
T natural convectioin vertical- inclined and horizontal surfaces.

Radiation heat transférthermal radiation laws of radiation Black and Gray bodieis shape
factorradiation exchage between surfacefRadiation shields Greenhouseffect.

Boiling and condensation pool boiling regimes and correlatiofiscritical heat flux flow
boiling i correlations Nusselt's theory

Heat exchangersFouling factor, LMTD and NTU methoddMass transfer Fick's law- analogy
between heat and mass transfer

Reference Books:

1. Incropera, F.P. and Dewitt, D.P., Fundamentals of Heat and Mass Tralsfdr, 3ohn
Wiley, 2002.

2. Holman, J.P., Heat Transfet! @d., Tata McGravHill, 2004.

3. Ozisik, M.N., Heat Transfer A Basic Approach, McGrawill, 1985.

4. Cengel, Y.A., Heat TransferA Practical Approach, McGrawill, 1998.

5. R.C. Sachedva(2001) fundamentals of heat and mass transfer, New age international.

Course Outcomes

At the end of the couesstudent will
1. Explain about theeal timeapplications of heat transfer in both solids and fluids.
2. Describe the fundamentals of natural and forced convective heat transfer process.
3. Design the heat exchange equipment.
4. Explore thereal timeapplications of radiation mode of heat transfer.
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5. Relate the mass transfer concepts for various industrial applications.

Course Code . | MEMI14
Course Title : | MACHINE DESIGN
Number of Credits © 13
Prerequisites :
-NIL-
(Course code)
Course Type . | MINOR

Course Learning Objectives

1. The course will review the concepts of statics and strength of materials used to determine the
stress, strain and deflection of one dimensional structures, 2tress in 2D, Plane stress and Strain.

2. Students will learn fundamental approaches to failure prevention for static and repeated loading.

3. Students will be given a thorough understanding of the design of common machine elements
such as shafts, fasteners, joints, springs, bearings, and gears.

Course Content

Introduction to Mechanical Design: Design Process; MateiiaBroperties of Engineering
Materials, Selection of Engineering Materials. Load and Stress Analjdshr 6 s Ci r cl e

Deflection and Stiffnesé Deflection Due to Bending, Deflection Analysis, Compression, Elastic
Stability.

Static and Fatigue Failurés Stress Concentration, Failure Theories for Ductile and Brittle
Materials, Cyclic Stress, Fatigue Regim&Xombinatian of Loading Modes

Design of machine elements: Shafts and Shaft CompoiieMschanical Springs Screws,
Fasteners and RivetsRolling Contact Bearings and LubricatidrBearing Types, Selection of
Bearings

Clutches, Brakes, and Flywheels, Flexible Mechanical Elements

Gears Types of GearsForce Analysis, Spur and Helical Gears.
Reference Books:

1. Hamrock, B.J., Schmid, S.R., Jacobson, B., Fundamentals of Machine EldvimBtan-Hill
Higher Education2004- Technology & Engineering

2. Norton, R. L., Machine Design, Prentice Hall, 20Technology & Engineeringl060 Pages.

3. K. Maekawa, T. Obikawa, Y. Yamane, T.H.C. Childs, Mechanical Design, Elsevi®e©&4
2003- Technology & Engineering384 pages.

4. NPTEL :: Mechanical EngineeringDesign of Machine Elements |

Course Outcomes

At the end of the courseustent will
101


https://www.google.co.in/search?tbo=p&tbm=bks&q=subject:%22Technology+%26+Engineering%22&source=gbs_ge_summary_r&cad=0
https://www.google.co.in/search?tbo=p&tbm=bks&q=subject:%22Technology+%26+Engineering%22&source=gbs_ge_summary_r&cad=0
https://www.google.co.in/search?tbo=p&tbm=bks&q=subject:%22Technology+%26+Engineering%22&source=gbs_ge_summary_r&cad=0

Department of Mechanical Engineering, National Institute of Technology: Tiruchirapg&d 015

At the end of the course student will be introduced to the stress, strain and deflection of simple
mechanical elements and explore the concepts of safety factors of simple structures subjected to
static and repeated loads, solve simple and -epeled design problems pertaining to basic

machine elements like shafts, bearings, fasteners, springs, clutches, brakes and gears.

Course Code : | MEMI15
Course Title - | FUNDAMENTALS OF AUTOMOTIVE TECHNOLOGY
Number of Credits |3
Prerequisites ;
-NIL-
(Course code)
Course Type - | MINOR

Course Learning Objectives

1. To understand the construction and working principle of various parts of an automobile.
2. To have the practice for assembling and dismantling of engine parts and transgyistson

Course Content
Types of automobiles/ehicle costruction and different layoutshassis, frame and body

Electronically controlled gasoline injection system for S| engielestronicallycontrolled diesel
injection sysem, Electronic ignition sstem Turbo chargersCatalytic converter

Clutchtypes and constructiomgear boxesmanual and automatic, gear shift mechanisonsy
drive, transfer box, fluid flywheéltorque converter, propeller shaft, slip joints, universal joints

Steering geometrgind types, types of Front Axle, Suspension Systems, Pneumatic and Hydraulic
Braking Systems, Antilock Braking System and Traction Control

Use of Natural Gas, Liquefied Petroleum Gas,-@®sel and Hydrogen in AutomobileSngine
modifications required Performance, Combustion and Emission Characteristics of SI and CI
engines with thesalternaitve fuels EV and Hybrid vehicles

Reference Books:

1.Kirpal Singh, A Automobile Engineering Vol 1
Edition,1997, New Delhi

2.Jan K. K., and Asthana . R. B, AAut omobil e Engi nee
Delhi, 2002

3. Newt on , Steeds and Garet, 0o Motor Vehicles 0,
4.Joseph Heitner, AAut omot i v-a&VedtiRrash, 1089 cs, 0, Sec
5. Martin W. Stockel and Martin Stockle i Aut omoti ve MechanGoods Fund
hearti Will Cox Company Inc, USA1978

.Heinz Heisler 6Advanced Engine Technol ogy,
.GanesanM | nter nal C o milthitd €ditioryp TataMc@rgw-Hill €200y

~N O
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Course Outcomes

At the end of the course student will

1. To develop electronically modified injection systems

2. |dentify the use of fuels and its emission characteristics
3. To perform both hydraulic and pneumatic brakiggtems
4. To identify the type of transmission of motion in vehicles

Course Code MEMI17

Course Title FUNDAMENTALS OF REFRIGERATION AND AIR
CONDITIONING

Number of Credits 3

Prerequisites
-NIL-

(Course code)

CourseType MINOR

Course Learning Objectives

1. To understand the principles of refrigeration and air conditioning.
2. To design and implement refrigeration and air conditioning systems using standards.

Course Content

Introduction about RefrigeratidnDefinitions of various terms.

Methods of refrigeration. Air refrigeration system. BelLoleman cycle. Introduction abofir

craft Air-Conditioning.

Analysis of Vapour compression cycle, Modifications to basic cycle

Psychrometry Definitions forproperties. Introduction to cooling load calculations

Air-conditioning systems discussion about the central plant with direct evaporator and chiller

applications, Ice plant, refrigerators.

Reference Books:

1. Arora, C.P., Refrigeration and Air Conditioig, 2% ed., Tata McGravHill, 2000
2. Dossat R.D., Principle of Refrigeratior! éd., PrenticéHall, 1997.
3. Manohar Prasad, Refrigeration and Air Conditioning, New Age International, 2004.

Course Outcomes

At the end of the course student will

1. lllustratethe basic concepts of refrigeration system.

2. Explain the components of vapour compression system.

3. Demonstrate the use of psychrometry in analyzing refrigeration systems.
4. Discuss the theory and concept of@nditioning systems.
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Course Code

MEMI18

Course Title

PRINCIPLES OF TURBOMACHINERY

Number of Credits

3

Prerequisites
-NIL-
(Course code)

Course Type - | MINOR

Course Learning Objectives:

1. To understand the operating principles of various turbomachines and atadirsase for
various engineering applications.

Course Content:

Classification of Turbomachines. Energy transfer between fluid and-ratder equation and its
interpretation.

Velocity triangles. Thermal, Mechanical and overall efficiendiedytropic efficiency. Degree of
reaction.

Dimensionless parameters for Turbomachines.
Centrifugal Fans and Blowers

Centrifugal and Axial Flow Compressors
Axial and Radial Flow Turbines
Reference Books:

1. Yahya, S.H., Turbines, Compressor and FansE8ition, Tata McGraw Hill, 2005.

2. Ganesan, V., Gas Turbines, Tata McGraw Hill Pub. C0.2010.

3. Saravanamutto HIH, Cohen H., Rogers CEC. & Straznicky PV, Gas Turbine Theory, 6th
Edition, Printice Hall, 2009.

Course Outcome

At the end of the course studevili able to explain the various systems, principles and applications
and different types of turbo machinery components

Course Code . | MEMI19
FUNDAMENTALS OF INTERNALCOMBUSTION
Course Title . | ENGINES
Number of Credits 13
Prerequisites :
-NIL-
(Course code)
Course Type - | MINOR
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Course Learning Objectives:

1. To understand the underlying principles of operation in different IC Engines and components.
2. To provide knowledge on pollutant formation, control, alternate fuel etc.

Course Content

Spark ignition Engine mixture requirementSuel and injection systeriidviono point, Multipoint
injection, direct injectiori Stages of combustiorstages of combustion Knockingi Factors
affecting knocki Direct and Indirect injectiosystemg Combustion chambers

Pollutanti Sources Formation of Carbon Monoxide, Unburnt hydrocarbon, NOx, Smoke and
Particulate matteir Methods of controlling Emissions

Alcohol, Hydrogen, Compressed Natural Gas, Liquefied Petroleum GasBandiesel

Air assisted Combustion, Homogeneous charge compression ignition eiigVviasable
Geometry turbochargefscommon Rail direct Injection Systermddybrid Electric vehicle$
fuel Cells.

Reference Books:

1. K.K. Ramalingam, Internal Combustion Engine Bamentals, ScitedAublications2002.
2. R.B. Mathur and R.P. Sharma, Internal Combustion Engines.

3. V. Ganesan, Internal Combustion Engines, Il Edition, TMH, 2002.

4. Duffy Smith, Auto Fuel Systems, The Good Heart Willox Company, Inc., 1987

Course Outcome:

At the end of the course student will impart the fundamental knowledge of Internal Combustion
Engines

Course Code . | MEMI20
Course Title . | ENGINE POLLUTION AND CONTROL
Number of Credits |3
Prerequisites :
-NIL-
(Course code)
Course Type - | MINOR

Course Learning Objectives

1. To create an awareness on the various environmental pollution aspects and issues.
2. To give a comprehensive insight into the pollution in engine and gas turbines.

3. To impart knowledge on pollutant formation and control.

4. Toimpart knowledge on various emission instruments and techniques.

Course Content

Atmospheric pollution from Automotive and Stationary engines and gas turbines, Global
warming Greenhouse effect and effects of I.C. Engine pollution on environment. 100
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Formation of oxides of nitrogen, carbon monoxide, hydrocarbon, aldehydes and Smoke,
Particulate emission. Effects of Engine Desigoperating variables on Emission formatibn
Noise pollution.

Non dispersive infrared gas analyzgas chromatography, chemiluminescent analyzer and flame
ionization detector, smoke metérdloise measurement and control

Engine Design modifications, fuel modification, evaporative emission control, EGR, air injection,
thermal reactors, Water Injectiocatalytic converters, application of microprocessor in emission
control. Common rail injection system, Particulate traps, NOx converters, SCR systems. GDI and
HCCI concepts

Transient dynamometer, Test cells, Driving cycles for emission measuremensischas
dynamometer, CVS system, National and International emission standards

Reference Books:

1. Crouse William, Automotive Emission Control, Gregg Division /McGitdiN,1980

2. Ernest,S., Starkman, Combustion Generated Air Pollutions, Plenum Press, 1980.

3. George Springer and Donald J.Patterson, Engine emissions, Pollutant Formation and
Measurement, Plenum press, 1972.

4. Obert, E.F., Internal Combustion Engines and Air Pollution, Intext Educational Publishers,
1980.

Course Outcome
At the end of the coursgudent will

1. Learn about pollution formation in engines, and its control
2. The ways and means to protect the environment from various types of pollution

Course Code . | MEMI22
Course Title : | DYNAMICS
Number of Credits 13
Prerequisites :

-NIL-
(Course code)
Course Type - | MINOR

Course Learning Objectives

By the end of the course, you should be able to do the following:

1. Create mathematical models of dynamic systems (point mass and rigid bodies)

2. Analyze the kinematics of point maasd rigid body systems.

3. Determine the motion of point mass and rigid body systems in space and time.

4. Use engineering software tools such as Mathcad or Mathematica to solve problavirg mass
and rigid body systems kinematics and dynamics
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Course Conent

Rectilinear Translation

Kinematics of rectilinear motioAPrindples of dynamicDifferential equation of rectilinear
motion-Motion of a particle acted upon byanstant forcd-orce as a function of timiéorce
proportional to displaceent free vibrationsD' Alembert's principleMomentum and impulse
Work and energydeal systems: conservation of enetgypact.

Curvilinear Translation

Kinematics of curvilinear motieifferential equations of curvilineamotion-Motion of a
projectile- D'Alembert's principle in curvilineamotionrMoment of momenturWork and energy
in curvilinear motion.

Rotation of a Rigid Body about a Fixed Axis

Kinematics of rotatiorEquation of motion for a rigid body rotating about a fixed -d&aation
under the actionfa constant momesiorsional vibratioAThe compound pendulw@eneral case
of moment proportional to angle of rotati@Alembert's principle in rotatieResultant inertia
force in rotatioAThe principle of angular momentum in rotatieBnergy equation forotating
bodiesGyroscopes.

Plane Motion of a Rigid Body

Kinematics of plane motieinstantaeous centeEquations of planemotionD' Alembert's
principle in plane motioThe principle of angular momentum in plane motiemergy equation
for plane motion

Relative Motion
Kinematics of relative moticquatiors of relative motionD' Alembert's principle in relative
motion.

Text Book:
Ti moshenko S, and Young D.H, AEngineering

Course Outcomes

1. Developed a cleaunderstanding of the basic principles that govern the dynamics of particles

and rigid bodies and
2. The ability to apply the knowledge and tools to solve engineering problems

Course Code . | MEMI23
Course Title ;| FUNDAMENTALS OF MECHANICAL DESIGN
Number of Credits © 13
Prerequisites :
-NIL-
(Course code)
Course Type . | MINOR

Course Learning Objectives

1. Intended to provide an introduction to the design process.

107



3

[l
P
=

(Card

Department of Mechanical Engineering, National Institute of Technology: Tiruchirap&id 015

2. Impart the Fundamental information on materials in selecting the most appropriate
materials, processes and methods to transform his ideas into a successful product.

3. To understand the effect of various loads and corresponding deformation and stresses in
mechanical components.

4. To learn the procedure to design various mechanical compoaiisas shafts, springs,
bearing etc.,

Course Content

Introduction to Mechanical Engineering Design, Materiaignificance of Materials properties,
Strength and Stiffness, Hardness, Impact strength, Thermal effects, Ferrous afetrdien
metals, Pdstics and Composites, Material Selection.

Load and Stress Analysis Equilibrium and Fredody diagrams, Shear force and Bending
moments in beams, Stress and Strains, Deflection and StifineSgring rates, Tension,
Compression and Torsion, Deflectidne to bending, Strain Energy.

Failures resulting from Static LoadiigStatic Strength, Stress Concentration, Failure theories.

Design of Mechanical ElementsShaft and Shaft Components, Screws, Fasteners, Sgrings
Helical and leaf springs, Rollingntact bearings, GeairsSpur and Helical gears.

Reference Books:
1. Shigley, Mechanical Engineering Design, Ninth Edition in Sl Units, Tata McGraw Hill

Education Pvt. Ltd., Special Indian Edition, 2011.
2. Robert L. Nortom Machine Desigii An Integrated approach, Pearson Education, 2011
3. U.C. Jindal, Machine Design, Pearson Education India, 2010

Course Outcomes

After the successful completion of this course, a student can

1. Describe the design process, material selection, calculation of stresses and stress
concentrations under static loading.
Differentiate various modes of failures in mechanical components.
Design he basic mechanical components like shafts, fasteners, Springs and Bearings
Summarize the knowledge in Gears, Types of gears and its applications.
Select an appropriate machine element for suitable applications.

abrwn

IV.  ESSENTIAL PROGRAMME LABORATORY REQUIREMENT (ELR)

Course Code : | MELR20
Course Title . | SOM/FM LABORATORY
Number of Credits 12
Prerequisites :
-NIL
(Course code)
Course Type . | ESSENTIAL PROGRAMME LABORATORY

REQUIREMENT
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Course Learning Objectives:

1. To study the mechanical properties of materials when subjected to different types of loading.
2. To verify the principles studied in Fluid Mechanics theory by performing experiments in lab.

Course content

Strength of Materials - List of Experiments

1. Tension test on mild steel rod

2. Torsion test on mild steel rod

3. Hardness test on metal beam (Rockwell and Brinell Hardness Tests)
4. Compression test on helical spring

5. Deflection test on carriage spring

Fluid Mechanics- List of Experiments

. Flow throughVenturimeter

2. Characteristics of Centrifugal pumps
3. Characteristics of Gear pump

4. Characteristics of Submersible pump
5

6

7

[ —

. Characteristics of Reciprocating pump
. Characteristics of Francis turbine
. Determination of Metacentric height

Course Outcomes:

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

1. Perform Tension, Torsion, Hardness, Compression, and Defomtast on Solid materials.
2. Use the measurement equipments for flow measurement.

3. Perform test on different fluid machinery.

Course Code . | MELR21
Course Title : | MANUFACTURING TECHNOLOGYLABORATORY
Number of Credits 2
Prerequisites :
-NIL
(Course code)
Course Type . | ESSENTIAL PROGRAMME LABORATORY

REQUIREMENT

Course Learning Objectives:

1. To Study and practice the various operations that can be performed in lathe, shaper, drilling,
milling machines etc. and to equipth the practical knowledge required in the core industries.

2. To Study and acquire knowledge on various basic machining operations in special purpose
machines and its applications in real life manufacture of components in the industry

Course Content

Lathel Simple / Step / Taper Turning, Thread Cutting, Drilling and Boring.
Shaping’ Vi Cutting

Milling 7 Job requiring Indexing.

Hobbingi Spur Gear Cutting
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Grindingi Surface / Cylindrical grinding

CNC Lathei Simple Turing, Step Turning, Thread Turing

Machning Centeii A typical job production.

Selective laser sintering and Fused Deposition Modellintpdelling of a 3D part using
Solidworks/CATIA and tessellation of surfaces using MAGICS/MIMICS software for processing
in RP machine.

Additive manufacturin£8D printing

Course Outcomes

Upon completion of this course, the students can able
1. To demonstrate and fabricate different types of components using the machine tools

2. To use different machine tools to manufacturing gears.
3. To use different machine tools for finishing operations
4. To manufacture tools using cutter grinder

5. To develop CNC part programming

Course Code : | MELR12

Course Title : | THERMAL ENGINEERING LABORATORY |
Number of Credits 12

Prerequisites | -NIL-

(Course code)

Course Type : | ESSENTIAL PROGRAMME LABORATORY
REQUIREMENT

Course Learning Objectives

1. To provide knowledge on testing of properties of fuels and lubricating oils
2. To demonstrate and conduct experiments, interpret and analyzndatport the results of
IC Engine testing.

Course Content

Valve timing and port timing diagrams.

Heat balance test onstroke water cooled and AsooledEngine.

Morse test on Multcylinder four stroke Sl Engine.

Performance test on Multiylinderfour stroke Engine.

Performance test on single cylinder two stroke Engine

Performance and combustion studies on computerized IC engine test rig.
Study and performance test on a reciprocating Air Compressor
Determination of viscosity using Redwoedcometer.

. Flash pointand Fire point test using Cleveland apparatus.

10 Flash point and Fire point test using Pensky Martens apparatus.

11. Determination of calorific value for liquid and gaseous fuels.

12. Measurement of exhaust gas emissions.

13. Determination of deved cetane number of fuel using cetane analyzer
14. Determination of moisture content in fuel using Karl Fischer Coulometry
15. Study the elemental composition of fuel using ultimate analyzer

16. Categorize the organic compounds of fuel using proximate analysis.
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Course Outcomes

At the end of the course student will be able to:

1. Determine the property of fuels and lubricating oils.

2. Evaluate the performance of internal combustion engines and air compressors.
3. Interpret the emission characteristics of integmhbustion engines.

Course Code . | MELR17
Course Title : | COMPUTER AIDED DESIGN LABORATORY
Number of Credits S 2
Prerequisites :
-NIL-
(Course code)
Course Type . | ESSENTIAL PROGRAMME LABORATORY

REQUIREMENT

Course Learning Objectives

1. To introduce the student to the basic tools of compaitird design (CAD) and computaided
manufacturing (CAM).

2. To expose the student to contemporary computer design tools for aerospace and mechanical
engineers.

3. To prepare the studetd be an effective user of a CAD/CAM system.

Course Content

Components drawing with dimensioning

Assembly drawing using modeling software package
Shaft coupling

Bearings

Automobile parts

Machine tool parts

Course Outcomes

At the end of the coursgtudent will be able to sketch, construct and simulate the mechanical
engineering parts and components which include shaft coupling, bearings, automobile parts,
machine tool parts along with their assembly drawing in a CAD package.

Course Code . | MELR22
Course Title : | THERMAL ENGINEERING
LABORATORY II
Number of Credits |2
Prerequisites X
-NIL-
(Course code)
Course Type : | ESSENTIAL PROGRAMME LABORATORY

REQUIREMENT

111



Department of Mechanical Engineering, National Institute of Technology: Tiruchirap&id 015

Course Learning Objectives

1. To expose the students to the basic knowledge of thermal equipments and help them to develop
experimental skills.
2. To study the concepts, applications of the thermal engineering laboratory.

Course Content

Study and performance tests on vapmmpression refrigeration.
Study and performance tests on vapour absorption refrigeration.
Study and performance tests on air conditioning test rig.

Heat transfer experiments based on conduction and convection.
Heat transfer experiments based on radiation

Experiments on heat exchangers.

Course Outcomes

At the end of the course student will

1. Demonstrate conduction, convection and radiation heat transfer through experiments.
2. Interpret heat transfer enhancement mechanisms.

3. Estimate the size and typelodat exchangers.

4. Calculate the cooling load of air conditioning systems and cooling towers.

Course Code . | MELR15
Course Title : | DYNAMICS LABORATORY
Number of Credits ]2
Prerequisites :
-NIL-
(Course code)
Course Type . | ESSENTIAL PROGRAMME LABORATORY

REQUIREMENT

Course Learning Objectives

1. To equip students with understanding of the fundamental principles of dynamics.
2. To develop a model of a mechanical system using a free body diagram.
3. To develop equations of motion ftvanslational and rotational mechanical systems.

Course Content

Measurement of moment of inertia of rigid bodies.
Gyroscope.

Linear vibration.

Torsional vibration.

Balancing.

Geared system

Course Outcomes

At the end of the course student will
1. Computethe moment of inertia of rigid bodies
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2. Demonstrate the working principles of gyroscope.
3. Experiment with vibrations and balancing.

Course Code . | MELR16
Course Title : | AUTOMOBILE ENGINEERING LABORATORY
Number of Credits |2
Prerequisites :
-NIL-
(Course code)
Course Type . | ESSENTIAL PROGRAMME LABORATORY

REQUIREMENT

Course Learning Objectives

1. To understand various components of automobile engines.
2. To impart knowledge in the assembling and dismantling of any vehiclatssaubsystems.

3. To Develop students with skills needed for troubleshooting the practical automobile problems

Course Content

Study on garage tools and equipments.

Experiments on the cleani@ggreasing ofutomobiles.

Experiments on the quality of lubrication oil améintenance

Experiments on the condition of battery quadibd maintenance

Experiments on thdiagnostic of aiclectronic Control Unit (ECU) of an automobile.
Dismantling of two four strokeengine andbring backto theworking condition.
Dismantling & assembly of Clutch (light / heavy duty vehicle).

Dismantling & assembly of Constant mesh gearbox and synchromesh gearbox.
Dismantling & assembly dDrive line (universal joint, propeller shaft, slip joint).
10 Dismantling & assembly Final drive & differential.

11.Dismantling & assembly of automatic transmission.

12.Experiments on Whedlalancing andlVheel Rotation

13.Inspection of Tyre wear pattern and verificationfeel alignment
14.Measurement of Exhaust Gas emission and Combustion Analysis.

15.Driving Cycle Analysis using Chassis Dynamometer

©CoNOOGR~WNE

Course Outcomes

At the end of the course student will be able to

1. Identify different automotive systems and subsystems

2. Ability to dismantle and assemble engine, transmission, steering, suspension, braking,
electrical and electronics systems.

3. lllustrate working and functions of various automotive components
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Course Code : | MELR18
METROLOGY AND QUALITY CONTROL
Course Title : | LABORATORY
Number of Credits C 2
Prerequisites :
-NIL-
(Course code)
Course Type . | ESSENTIAL PROGRAMME LABORATORY

REQUIREMENT

Course Learning Objectives

1. Identify the uncertainties in dimensional metrology and the definen&asurement
standards; describe the fundamentals of dimensional and geometrical tolerances;

2. Measure length and angles using{graduated instruments, i. e. vernier callipers,
micrometers, bevel protractor, sine bar and surface plates;

3. Use comparativieength-measuring instruments, i.e. dial indicator, to measure variations in
the distance between two or more surfaces

Course Content

Measurements on precision instruments; sine bar, GNkliversal measuringlicroscope,
Profile projector Electronic conparator, optical flat, surface roughne$aear tooth thickness
MAAG gear tester Calibration of LVDT- Statistical Quality Control charts.

Course Outcomes

At the end of the course student will

1. lllustrate on different metrological tools and perfameasurements in quality impulsion.

2. Describe and explain the working of precision instruments.

3. Outline of electronic comparator, optical flat, surface roughness, gear thickness measuring
instruments.

4. Demonstrate the statistical quality control chart.

5. Distinguish with the different instruments that are available for linear, angular, roundness and
roughness measurements.

6. Locate appropriate measuring instrument according to a specific requirement.
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V. ADVANCED LEVEL COURSES

Course Code : | MEHO10
CourseTitle : | ADVANCED HEAT TRANSFER
Number of Credits 3
Prerequisites :
MEPC22
(Course code)
Course Type . | HONORS

Course Objectives

1. To use Heisler and Grober charts and to discuss about transient heat conduction

2. To compare andptimization of longitudinal fin of rectangular, triangular and parabolic
profiles

3. To understand boundary layers and to formulate pool and flow boiling correlations

4. To discuss thermal radiation, view factor, gas radiation, radiation effect on temperature
measurement.

Syllabus

Transient heat conductiérExact solutiori Use of Heisler and Grober charBmtinfinite solids
T Multidimensional systems.

Extended surfacet Steady statanalysis and optimization Longitudinal fin of rectangular,
triangular and parabolic profile radiating to free spa&adial fins.

Thermal boundary layers Momentum and energy equationsnternal and external flows
Forced convection over cylindespheres and bank of tuhésrbulent convectian

Heat transfer with phase changjgCondensation and boiling heat transfeHeat transfer in
condensation, Effect of nezbndensable gases in condensing equipin@&uol and flow boiling
correlations.

Themal radiatiori View factori Gas radiationi Transmitting, reflecting and absorbing media
T Flame radiation in furnacésRadiation effect on temperature measurement.

Course Outcome

At the end of the course student will

1. Discuss about transient heat conduction and to use Heisler and Grober charts

2. Analyze and optimize various fins like rectangular, triangular and parabolic profiles for
heat transfer applications.

3. Understand thermal boundary layers, momentum and eneugyi@us

4. Describe condensation and boiling heat transfer and estimate pool and flow boiling heat
transfer

5. Analyze thermal and gas radiation in heat transfer equipment.

Reference Books

1. Ozisik, M.N.,Heat Transfer A Basic ApproachMcGrawHill, 1987.
2. Incropera, P.P. and Dewitt, D,FFundamentals of Heat and Mass Transth ed., John
Wiley, 2002.
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3. Bejan, A.,Heat TransferJohn Wiley & Sons Inc., 1993.
4. Kakac, S. and Yener, YConvective Heat Transfe€ERC Press, 1995.
5. Kraus, A.D., Aziz, A., andVelty, J, ExtendedSurface Heat Transfedohn Wiley, 2001.

Course Code . | MEHO11
Course Title . | ADVANCED FLUID MECHANICS
Number of Credits 3
Prerequisites :
MEPC18
(Course code)
Course Type . | HONORS

Course Learning Objectives

1. To familiarize with the properties of fluids and the applications of fluid mechanics.

2. To formulate and analyze problems related to calculation of fordesdrstructure
interaction.

3. To classify flows and to understand and apply the conservatiociples for fluid flows.

4. To understand the principles of dimensional analysis.

Course Content
Review of Basic conceptReynol dés transportitheorem, FIl ui d

Physical conservation lawsintegral and differential formulations. Navi8tokes and energy
equations- Dimensionless forms and dimensionless numbe&olution of NavierStokes
equations.

Two-dimensional Potential flowsDifferent types of flow patterns, complex potential conformal
mapping.

Momentum integral approach. Tudlent flows- Reynolds equation and closure problems, free and
wall boundedshear flows Prandtl and von Karman hypothesigniversal velocity profile near a
wall- flow through pipes Boundary layer concept.

Boundary layer thicknes® andt | 6 s Blasgssautiongkin fsiction coefficient.

Reference Books:

1. Currie, LG., Fundamental Mechanics of Fluids, 3rd ed., CRC Press, 2002.
2. White, P.M., Viscous Fluid Flow, 2nd ed., McGrdill, 1991.

3. Ockendon, H. and Ockendon, J., Viscous Flow, CambridgeRdass, 1995.
4. A first course in turbulence, Tennekesse buohley

5. Fluid mechanics, Kundu and Cohen

Course Outcomes

At the end of the course student will

1. Identify and obtain the values of fluid properties and relationship between them and
understand therinciples of continuity, momentum, and energy as applied to fluid
motions.

2. Recognize these principles written in form of mathematical equations.
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3. Apply dimensional analysis to predict physical parameters that influence the flow in fluid
mechanics.

Course Code . | MEHO12
Course Title . | SIMULATION OF IC ENGINES
Number of Credits 3
Prerequisites :
MEPC16
(Course code)
Course Type . | HONORS

Course Learning Objectives

1. Calculate basic engine parameters of significance for the opeo@nengine and the effect
of varying them on performance and fuel economy.

2. Simulate engine operation through the use of ideal air cycle models, ideal air exchange models,
fuel air processes with chemical equilibrium atiche dependentnodels that inclde heat
transfer andime dependentombustion.

3. Use simple models to describe the combustion processes in spark ignition and diesel engines

4. Evaluate the effect of the air exchange processngine performance, fuel economy and
other basic engine charaastics for 4stroke engines

Course Content

First and second laws of thermodynaniidsstimation of properties of gas mixtureStructure of
engine models Open and closed cycle model€ycle studies

Chemical Reactions, First law applicationcambustion, Heat of combusti®nAdiabatic flame
temperature, Chemical Equilibrium and calculation of equilibrium compositioHeat transfer
in engineg Heat transfer models for engines.

Combustion in Sl engines, Flame propagation and velocity, Samgle modeld Multi zone
modelsi Mass burning rate, Turbulence model®ne dimensional modelsChemical kinetics
modelingi Multidimensional models.

Combustion in CI engines Single zone modeRremixedDiffusive modelsi Wi e be 6 T mo d e |
Whitehouse wg model, Two zone modelsMultizone modelsMe guer di chi an and
model , Hir oyas ub sIntmdudienlto, Multidimengisnal anal dpealyy modeling

Thermodynamics of the gas exchange proe&gsws in engine manifolds One dimensional and
multidimensional models, Flow around valves and through ports Models for scavengiva in
strokeengined Isothermal and noersothermal models.

Reference Books:

1. Ashley S. Campbell, Thermodynamic Analysis of Combustion Engines, John &¥dSons,
1980.
2. V.Ganesan, Computer Simulation of Spark Ignition Engine Processes, Universities Press, 1995.
3. V.Ganesan, Computer Simulation of Compression Ignition Engine Processes, Universities
Press, 2002.
4. Gordon P. Blair, The Basic Designtafo-Strokeengines, SAE Publications, 1990.
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5. Horlock andWinterbone The Thermodynamics and Gas Dynamics of Internal Combustion
Engines, Voll & I, Clarendon Press, 1986.

6. J.I.Ramos, Internal Combustion Engine Modeling, Hemisphere Publishing Corporation, 1989.

7. JN.Mattavi and C.A.Amann, Combustion Modeling in Reciprocating Engines, Plenum Press,
1980.

Course Outcomes

At the end of theoursestudent will

1. Conversant with Basic Concept of Modeling

2. To develop modeling of IC engines.

3. To develop of Laminar Flow meding

4. Understands Simulation of IC Engines and its new concepts

Course Code . | MEHO13
Course Title : | DESIGN AND ANALYSIS OF TURBOMACHINES
Number of Credits 113
Prerequisites :
MEPC21
(Course code)
Course Type . | HONORS

CourselLearning Objectives

1. Provide students with opportunities to apply basic flow equations;
2. How to compare and chose machines for various operations.

Course Content

Basics of isentropic flow static and stagnation propertiesliffuser and nozzle configurations
arearatio’ mass flow raté critical propertiesEnergy transfer between fluid and rotor velocity
triangles for a generalized turbomachingsglocity diggrams.Euler's equation for turbomachines
and its different formsDegreeof reaction in turbemachines various efficiencie$ isentropic,
mechanical, thermal, overall and polytropic

Centrifugal compresserconfiguration and working slip factor- work input factori ideal and
actual work pressure coefficientpressure ratio. Axial flow compressogeometry and workirig
velocity diagram$ ideal and actual work stage pressure ratidree vortex theory performance
curves and losses

Basicsof combustion. Structure and working of combustion chanibeombustion chamber
arrangementsflame stabilityi fuel injection nozzles. Flame stabilizatiocooling ofcombustion
chamber

Elementary theory of axial flow turbinestage parametersulti-staging- stage loading and flow
coefficients.Degreeof reaction- stage temperature and pressure ratigsgle and twin spool
arrangements performanceMatching of component®lade oling. Radial flow turbines.

Gas turbine cycle analysissimple and actuaReheated, Regenerative and Intercooled cycles for
power plantsWorking of Turbojet, Turbofan, Turboprop, Ramjgtramjetand Pulsejet Engines
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and cycle analysi§ thrust, specific impulseand specificfuel consumption, thermal and
propulsive efficiencies.

Reference Books:

1.Ganesan, V., Gas Turbines, TdMaGraw-Hill, 2011.

2.Khajuria P.R and Dubey S.P., Gas TurbinesRgulsive Systems, Dhpat Rai Publications,
3. %%%%n, H., Rogers, G F C and Saravanmeéttd;l, Gas Turbine Theory, JohMiley, 5" Edition

4. a?l(l)}D Gand Peterson C R, Mechanics and Thermodynamics of Propulsion, Addigsiey,

5. I%/Iga7t§i)hgly\] D, Elements of Gdarbine Propulsion, McGraw Hill, 1st Edition. 1997

Course Outcomes

At the end of the course student will

1. Explain basic concepts of turbomachines and visualize dimensional analysis.

2. Describe the working of Pelton, FraneisdKaplan along their performance parameters.

3. Discuss the operation of centrifugal pumps, centrifugal and axial compressors.

4. Associate the effect of cavitation in turbines and pumps.

5. Express the basic cycles and calculations involved in the operatteanh and gas turbines.

Course Code : | MEHO14
Course Title : | ADVANCED ENGINEERING MATERIALS
Number of Credits © 13
Prerequisites :
MEPC20
(Course code)
Course Type : | HONORS

Course Learning Objectives

1. Distinguish various classes of advanced materials, their processing, promaties
applications

2. Interpret new terms and information on ullight materials, Biomaterials, coatings and thin
films, composites, andigh temperatureefractory materials for aerospace applications.

3. Distinguish materials suitable for application at elevated temperatures and identify coatings
suitable for protection applications

Course Content

Ultralight materials and metallic foams, material defomtand processing, characterization of
cellular metals, material properties

Bio-Materials, classes of materials used in medicine, application of materials in medicine and
dentistry, various materials and coatings for implants.

Composite materials, clafisations, properties and applications.

Advanced materialscoatings and higltemperature materials

Thin film shape memory alloys for MEMS application
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Reference Books:

1. Handbook of Cellular metals, Production, processing, Application, Edited by Hans Peter
Degischer and Brigitte Kriszt, WileyVVCH, 2002.

2. Biomaterials Science, An Introduction to Materials in Medicine, Edited by B.D. Ratner, A.S.
Hoffman, F.JSckoen andJ.E.L Emons, Academic Press, second edition, 2004.

3. Handbook of Materials for Medical Devices, Edited by J. R. Davis, ASM international, 2003.

Course Outcomes

At the end of the course student will

1. Some understanding of types, manufacturing proceasdsgpplications of advanced materials

2. A recognition of the need for and an ability to engage inldifey learning and knowledge of
contemporary issues

3. Ability to use the techniques, skills, and modern engineering tools necessary for engineering
practie

Course Code . | MEHO15
Course Title . | DESIGN OF HEAT EXCHANGERS
Number of Credits 13
Prerequisites :
MEPC22
(Course code)
Course Type . | HONORS

Course Learning Objectives:

1. To learn the thermal and stress analysis on vapats of the heat exchangers
2. To analyze the sizing and rating of the heat exchangers for various applications

Course Content

Types of heat exchangers, shell and tube heat exchahgesgenerators and recuperators
Temperature distribution and its implimmns - Parts description, Classification as per Tubular
Exchanger Manufacturers Association (TEMA)

Heat transfer correlations, Overall heat transfer coefficient, analysis of heat exchiangdmi
andeffectivenessnethod. Sizing of finned tube heat e&aolgers, U tube heat exchangers, Design
of shell and tube heat exchangers, fouling factors, pressure drop calculations.

Types Merits and Demerits Design of compact heat exchangers, plate heat exchangers,
performance influencing parameters, limitations

Design of surface and evaporative condensersling tower performance characteristics

Cryogenic heat exchangéarsnatrix heat exchangers, coiled tube heat exchangers.
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Reference Books:

1.

CRC Press, 2002.
Shah, R. K.,
2003.

SadikKakac and Hongtan Liu, "Heat Exchangers Sele¢tiBating and Thermal Design,

Dugan P. Sekulil, "Fundamentals

Robert W. Serth, "Process heat transfer principles and applications”, AcademiEismssy

2007. 2. Sarikumar Das, "Process heat transfer”, Alpha Science International, 2005

ElsevierScienceltd, 2001.

edition, 1998.

Course Outcome

John E. Hesselgreaves, "Compact heat exchangers: selection, design, and gperation

Kuppan. T., "Heat exchanger desiggnd book, New York : Marcel Dekker2000.
Kays, W.M., and London, A.L., "Compact heat exchangers”, Krieger Pub Co., Subsequent

At the end of the course student will apply the mathematical knowledge for thermal and stress
analysis on various parts of the heathangers components

Course Code MEHO16
DESIGN AND OPTIMIZATION OF THERMAL
Course Title ENERGYSYSTEMS
Number of Credits 3
Prerequisites
MEPC16
(Course code)
Course Type HONORS

Course Learning Objective:

1. Tolearn basic principles underlying piping, pumping, heat exchangers; modeling and
optimization in design of thermal systems.

2. To develop representational modes of real processes and systems.

3. To optimization concerning design of thermal systems.

Course Corntent

Introduction to Energy System DesigRegression analysis and Equation fitting

Modeling of thermal equipment heat exchangers, evaporators, condensers, turbomachines,
distillation equipment. Absorber, generator, GAX.

System simulation Application of successive method and Newton Raphson Method to Energy
Systems

Mathematical Representation for Optimization Problems in Energy SysBanstic Algorithms
T using MATLAB, Inverse problemm heat transferApplications of various search methods to
Energy SystemsWaste Heat Recovery Systerdesign of energy recovery systems
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Cost analysis by present wosdinnual cosEvaluating potential InvestmerEorecasting
Techniques=conomic Factors in Energy Systefisamples

Reference Books:

1. Hodge, B.K and R.P. Taylor, Analysis and Design of Energy Systems, 3rd Edition, Prentice
Hall, 1999.

Stoecker, W.F., Design of Thermal Systems, McGFlly 1989,

Burmeister, L.C., Elements of Therrfalid System Design, Prentice Hall, 1998.

. Jaluria, Y., Desigmnd Optimisation of Thermal Systems, McGrahll, 1998.

Janna, W.S., Design of Fluid Thermal Systems, FREBt Publishing, 1993.

GENANN

Course Outcome:

At the end of the course student will learn the modelling and optimization of thermal system with
variousequipment like piping, heat exchangers and pumping
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