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LP: ME18211
Department of Mechanical Engineering Rev. No: 01

B.EIB.TechIM.EIM.Tech: Mechanical Engineering Regulation: 2018 Date:

PG Specialisation :NA 12/0412022

Sub. Code 1Sub. Name: ME18211 - Machine drawing laboratory

Session No* List of Experiments
Introduction to AUTO CAD software, explanation of coordinate systems (absolute,

I relative, polar) and creation of simple figures like polygon, multi-line figures and title
block - 2 Nos.

2
Creation of simple figures using dynamic input, preparation of template, dimensioning of
figures - 2 Nos.

3 Creation of Machine components with dimensions and text - Any One

4 Modelling of Machine components using Array with dimensions - Any One

5 Explanation and modelling ofIsometric Projection, Creation of layers, etc - 2 Nos.

6
Introduction to Block and Insert commands, assembly of Sleeve and Cotter Joint with bill
of materials

7 Assembly of Plummer block with bill of materials

8
Introduction to fits, Geometric dimensioning and Tolerancing, Modelling for simple
machine components with GD & T - 1 No.

9 Introduction to Fusion 360, Modelling of 3D components using Fusion 360

10 Modelling of Revolved objects using Fusion 360

II Introduction of Generative design and its application for TV wall mount

12 Model Exam

Content beyond syllabus (if any):

* Session Duration: I SO minutes
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REFERENCES:
1. Gopalakrishna K.R., "Machine Drawing, Subhas Publishers", Bangalore, 2013.

2. Bhatt.N.D, "Machine Drawing", Chorotar Publishing House, 2011.

3. Sham Tickoo, "AutoCAD 2017: A Problem-Solving Approach, Basic and Intermediate", 23rd
Edition, 2017.

4. James D. Bethune Boston University, "Engineering Graphics with AutoCAD 2002", Pearson
Education, 2005.

5. Alan Kalameja, "AutoCAD 2008: A tutor for Engineering Graphics", Auto Desk Press,
2007.

6. https://thesourcecad.comlautocad-tutorials/
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Department of Mechanical Engineering 

 

LP: Sub Code ME18401 

Rev. No: 00 

Date: 14-12-2019  

 

B.E/B.Tech/M.E/M.Tech :   Mechanical                                                 Regulation: 2018 

PG Specialisation             : NA 

Sub. Code / Sub. Name   : ME18401 / Thermal Engineering 

Unit                                 :  I 

Unit Syllabus: FUNDAMENTALS OF IC ENGINES AND GAS POWER CYCLES                       12             

  Working principles of IC engines. Classification - Components and their functions. Valve timing diagram and 

port timing diagram - actual and theoretical p-V diagram of four stroke and two stroke engines. 

Otto, Diesel, Dual, Brayton cycles, Calculation of mean effective pressure, and air standard efficiency - 

Comparison of cycles                                                 

Objectives:  To understand the working principles of IC engines and various air standard cycle and its        

performance.    

Session 

No * 
Topics to be covered Ref 

Teachi

ng Aids 

1 
Classification - Components and their function, Working principles of 2-s.4-s 

petrol and Diesel engine 

1 

P.No.(1018-1030) 
PPT 

2 Comparison of 2-S, 4-S, petrol, diesel engine, Applications 
1 

P.No.(1055-1058) 
PPT 

3 
Valve timing diagram four stroke and two stroke engines Petrol & Diesel 

engine 

1 

P.No.(1047-1055) 
PPT 

4 
Actual and theoretical p-V diagram of four stroke and two stroke engines 1 

P.No.(1047-1055) 
PPT 

5 
Cycle , Air standard cycle,  Efficiency of air standard cycle   

Types of Thermodynamics cycle, Terms used in Air standard cycles                                             
1 

P.No(932) 
PPT 

6 

Otto cycle Or Constant volume cycle  ,   P-V and T-s diagram Work done, 

efficiency effect of compression ratio ,Mean effective Pressure, mean 

effective pressure Vs compression ratio 

1 

P.No(941-955) 
PPT 

7 
Problems solved in otto cycle 1 

P.No(941-942) 
PPT 

8 
Diesel cycle Or Constant pressure cycle  ,   P-V and T-s diagram Work done, 

efficiency effect of compression ratio , mean effective pressure                                        
1 

P.No(942-955) 
PPT 

9 
Problems solved in Diesel cycle. 1 

P.No(957-960) 
PPT 

10 
Dual cycle Or limited pressure cycle  ,   P-V and T-s diagram Work done, 

efficiency effect of compression ratio                                          
1 

P.No(961-967) 
PPT 

11 
Problems solved in Dual cycle. Comparison between Otto, Diesel and Dual 

cycle 
1 

P.No(967-969) 
PPT 

12 
Braton cycle and it’s type, work done, Thermodynamic analysis 

Problems solved in Brayton cycle 
1 

P.No(969-985) 
PPT 

Content beyond syllabus covered (if any): 

 

* Session duration: 50 minutes 
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Sub. Code / Sub. Name: ME18401/Thermal Engineering 

 

Unit : II 

 

UnitSyllabus 

INTERNAL COMBUSTION ENGINES SYSTEM AND PERFORMANCE              12 
Simple and complete Carburetor. MPFI, Diesel pump and injector system, CRDI. Battery and Magneto 

Ignition System - Principles of Combustion and knocking in SI and CI Engines. Lubrication and Cooling 

systems. Performance calculation - Fuel consumption, Brake power, Indicated power, Friction power, 

Thermal efficiencies and Heat Balance sheet. 

Objective: To make the students to familiar with working principle of IC engines sub system,  its components 

and performance of IC Engines 

Session 

No * 
Topics to be covered Ref 

Teach

ing 

Aids 

13 Fuel supply system for S.I engines ,Simple and complete Carburetor 
2 

P.No.(225-247) 
PPT 

14 Fuel Pump (or)  mechanical pump, Fuel pump or Mechanical pump 
2 

P.No.(281-379) 
PPT 

15 TPI,MPI, Spark plug, CRDI 
2 

P.No.(322-326) 
PPT 

16 Fuel supply system for C.I engines, Air injection, Air less injection 

system-types 

                     2 

         P.No.(281-285) 
PPT 

17 Fuel Injection Pump - Fuel Injection Pump, Distributor type Fuel Pump 

Fuel injector, Types of Nozzle 

2 

P.No.(285-290) 
PPT 

18 Ignition system  - Battery ignition system, Magneto ignition system, 

Electronic ignition system 

1 

P.No.(1038-1063) 
PPT 

19 Principles of Combustion and knocking in SI and CI Engines 

1 

P.No.(1077-

11110821082,1086-1090) 

PPT 

20 Lubrication system, and it’s types.  
1 

P.No.(1064-1074) 
PPT 

21 Cooling systems and it’s type 
1 

P.No.(1064-1074) 
PPT 

22 Performance calculation BP,IP,FP, Thermal efficiencies  
1 

P.No.(1112-1131 
PPT 

23 Types of Heat balance sheet and calculation 
1 

P.No.(1112-1131 
PPT 

24 CAT I  

Content beyond syllabus covered (if any):  

  

* Session duration: 50 mins 
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Sub. Code / Sub. Name: ME18401/Thermal Engineering 

 

Unit : III 

 

 

Unit Syllabus : STEAM NOZZLES AND TURBINES                                                  12 
Flow of steam through nozzles, shapes of nozzles, effect of friction, critical pressure ratio, supersaturated 

flow. Impulse and Reaction principles, compounding, velocity diagram for simple and multi-stage turbines, 

speed regulations – Governors. 
 
 

Objective 

To make the students to familiar with the various shapes, effect of friction, compounding and governing of  

Nozzle, 

 

Session 

No * 
Topics to be covered Ref 

Teaching 

Aids 

25 
 Steam  nozzles, shapes of nozzles, flow through nozzle, mass flow 

rate 

1 

P.N0(755-757) 
PPT 

26 Condition for maximum discharge, maximum velocity of the nozzle 
1 

P.N0(757-760) 
PPT 

27 Effect of friction,   Metastable flow, Supersaturated flow 
1 

P.N0(761-764) 
PPT 

28 Problem solved 
1 

P.N0(769-789) 
PPT 

29 Problem solved to find maximum condition 
1 

P.N0(769-789) 
PPT 

30 Impulse turbine, construction of velocity diagram 
1 

P.N0(803-806,811-

817) 

PPT 

31 Combined velocity diagram, Two stage turbine, performance 
1 

P.N0(811-818) 
PPT 

32 Condition for maximum efficiency, problem solved. 
1 

P.N0(820-843) 
PPT 

33 Reaction turbine, construction of velocity diagram 
1 

P.N0(820-843) 
PPT 

34 Degree of reaction, compounding of turbine, pressure compounding, 

velocity compounding, pressure- velocity compounding 

1 

P.N0(807-810) 
PPT 

35 Problems solved in turbines 
1 

P.N0(820-860) 
PPT 

36 Governing turbine- Throttle governing, Nozzle governing, By-pass of 

governing 

1 

P.N0(880-883) 
PPT 

Content beyond syllabus covered (if any): 

  

* Session duration: 50 mins 
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Sub. Code / Sub. Name: ME18401/Thermal Engineering 

 

Unit : IV 

 

 

Unit Syllabus :     AIR COMPRESSOR                                                                                                     12 

Classification and working principle of various types of compressors, work of compression with and without 

clearance, Volumetric efficiency, Isothermal efficiency and Isentropic efficiency of reciprocating 

compressors, Multistage air compressor and inter cooling – work of multistage air compressor.  Applications 

of air compressor in Automobile vehicles. 

 

Objectives: Make the students to know about the working principles of single, multistage compressor and it’s 

efficiency.  

Session 

No * 
Topics to be covered Ref 

Teaching 

Aids 

37 
Air Compressors,   Classification,  Important terminology of air 

compressor, Working principles  of Single stage Reciprocating air 

compressor, 

1 

P.No.(1172-1176) 
PPT 

38 
 Work done in a single stage reciprocating air compressor without 

clearance 1. Polytrophic, 2.    Isentropic   3.    Isothermal 

1 

P.No.(1176-1178) 
PPT 

39 
Work done in a single stage reciprocating air compressor with 

clearance 1. Polytrophic, 2.    Isentropic   3.    Isothermal 

1 

P.No.(1178-1179) 
PPT 

40 
Volumetric efficiency of a Reciprocating air compressor  with 

clearance volume 

1 

P.No.(1179-1181) 
PPT 

41 
Disadvantages of single stage compression, Multistage compression, 

working principles of Two stage Reciprocating air compressor 

1 

P.No.(1182-1190) 
PPT 

42 
Work done in a Two stage Compressor (i) Incomplete Inter-cooling.   

(ii) Complete inter-cooling  Condition for minimum work 

1 

P.No.(1190-1198) 
PPT 

43 Heat Rejected in reciprocating Compressor, Ratio of cylinder diameter,  

Advantages and disadvantages of Multistage compression 

1 

P.No.(1190-1198) 
PPT 

44 Problem solved in single stage with & without clearance volume 
1 

P.No.(1200-1237) 
PPT 

45 Problem solved in single complete and incomplete inter cooler 
1 

P.No.(1200-1237) 
PPT 

46 Problem solved two stage compressor with & with t clearance 
1 

P.No.(1200-1237) 
PPT 

47 
Rotary compressors , Classification , Displacement compressors  

Roots Blower ,  Vane blower, Centrifugal Compressors 

1 

P.No.(1200-1237) 
PPT 

48 CAT II  

Content beyond syllabus covered (if any): 

  

* Session duration: 50 mins 
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Sub. Code / Sub. Name: ME18401/Thermal Engineering 

 

Unit : V 

 

 

Unit Syllabus      REFRIGERATION AND AIR CONDITIONING                               12                                           

Refrigeration - Vapour compression refrigeration cycle- super heat, sub cooling – Performance calculations - 

working principle of Vapour absorption system, Ammonia–Water, Lithium bromide 

– water systems (Descriptive only). Air conditioning system - Processes, Types and Working Principles - 

Concept of RSHF, GSHF, ESHF - Cooling load estimation (Descriptive only). Refrigerants - desirable 

properties, refrigerants used in modern Refrigerators and Air-conditioners. 

 

Objectives: To make the students to understand the basic thermodynamic principles of vapour compression  

vapour absorption system and air conditioning system 

Session 

No * 
Topics to be covered Ref 

Teaching 

Aids 

49 
Refrigeration, Application, Refrigeration system. Unit of 

Refrigeration, Co- efficient of performance 

 

1 

P.No.(1360-1362) 
PPT 

50 Vapour compression refrigeration system, and its components 
1 

P.No.(1360-1362) 
PPT 

51 

Types of vapour compression refrigeration  cycle 

Cycle with dry saturated vapour after ,Cycle with wet vapour  

after compression,  

1 

P.No.(1172-1176) 
PPT 

52 

Cycle with super heated vapour after compression, Cycle 

with super heated vapour before compression, Cycle with 

under cooling (or) sub cooling of refrigerant 

1 

P.No.(1172-1176) 
PPT 

53 
Problems solved in cycle 

Cycle with dry saturated vapour after 

1 

P.No.(1360-1362) 
PPT 

54 
Problems solved in the cycles cycle 

Cycle with super-heated vapour after and before compression 

1 

P.No.(1360-1362) 
PPT 

55 Problems solved with under cooling  
1 

P.No.(1360-1362) 
PPT 

56 

Refrigerant, Classification, Properties.Vapour absorption 

refrigeration System i). Ammonia Absorption system , 

Lithium-Bromide Absorption Refrigeration system 

1 

P.No.(1388-1390&,1411-

1419) 

PPT 

57 

Air conditioning, Classification , Winter Air Conditioning 

System,  Summer Air Conditioning System,  

Types of Air conditioning units 

1 

P.No.(1425-1432) 
PPT 

58 

Cooling load - Sources of sensible heat, Sources of latent 

heat, Room Sensible Heat Factor (RSHF), Grand Sensible 

Heat Factor  Effective Sensible Heat Factor 

1 

P.No.(1448-1453) 
PPT 

59 
 Properties of refrigerant, refrigerants used in modern 

Refrigerators and Air-conditioners. 

 

1 

P.No.(1448-1453) 
PPT 

60 CAT III  

Content beyond syllabus covered (if any): 

 

* Session duration: 50 mins 
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Department of Mechanical Engineering 
LP: ME18403 

Rev. No: 01 B.E/B-Teeh/M-EM:Heeh: Mechanical Engineering Regulation: 2018 
Date: 01/11/2019 

PG Specialisation NA 

Sub. Code / Sub. Name : ME18403 Kinematics of Machinery 
Unit 

Unit Syllabus: BASICS OF MECHANISMS 
Classification of mechanisms Basic kinematic concepts and definitions Degree of tiecdom. Mobility 
Kutzbach eriterion, Gruebler"s criterion Grashof's Law Kinematic inversions of Four-bar chain and Slider 
crank chains - Limit positions Mechanical advantage Transmission Angle Description of some common 

mechanisms - Quick return mechanisms, Straight line generators, Universal Joint rocker mechanisms. 
SYNTHESIS OF LINKAGES: Number and Dimensional synthesis - Two position synthesis of slider crank and 

four bar- mechanisms. 

Objective: i. To understand the terms, types, and design related to mechanisms. 
ii. To understand the working principles of common mechanisms 

Teaching Session Topics to be covered Ref Aids 
No* 

Definitions - Link, Kinematic pair, Kinematic chain, Mechanism, and 

Machine. -Degree of Freedom - Mobility 
2-Ch.1:Pg.I-6 PPT/ BB 

2-Ch.1:Pg.7- 14 PPT/BB 
Kutzbach criterion (Gruebler's criterion)-Grashoff's law 

2-Ch.1:Pg .17-21 
2-Ch.1:Pg. 27 to 32 

PPT/BB 
Kinematic Inversions of four-bar chain and slider crank chain 

Mechanical Advantage-Transmission angle-description of common 

mechanisms 

2-Ch.1:Pg.22-24 PPT/BB 

11-Ch.5;Pg.108 - 110 
PPT BBB 

Quick return mechanisms 

11-Ch.9:Pg .232-237 PPT BB 

5 Straight line generators (Peaucellier and Watt mechanisms) 

11 - Ch.9:Pg .242-255 

2-Ch.6;Pg.210 
PPT/BB 

Universal joint-Rocker mechanism 

2-Ch.6:Pg. 210-211 
SYNTHESIS OF LINKAGES: Number and Dimensional synthesis - Two 

position synthesis of slider crank and four bar- mechanisms. 

PPT/ BB 

11-Ch.5:Pg.111 - 113 PPT BB 

Problem-Mechanism 

Content beyond syllabus covered (if any): 

Session duration: 50 minutes 
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Sub. Code/ Sub. Name: ME18403 Kinematics of Machinery 

Unit: I1 

Unit Syllabus: KINEMATICS OF LINKAGE MECHANISMS 

Displacenment. velocity and äcceleration analysis of simple mechanisms Graphical method- Velocity and 

acceleration polygons Velocity analysis using instantaneous centers 

mechanisms Coincident points Coriolis component of Acceleration 

kinematic analysis of simple 

Objective: To perform kinematic analysis on various mechanisms. 

Teaching 
Session Topics to be covered Ref Aids 

No * 

PPT/BB 11-Ch.;Pg. 9- 22 
10 Displacement, velocity and acceleration - analysis in simple mechanisms -

Plane motion of' a rigid body. Instantaneous Centre (IC) of Velocity. 

Velocity analysis using IC (Slider-crank mechanism, Four-bar mechanism) 
PPT BB 2- Ch.2:Pg.70-84 

11 

PPT/ BB 2-Ch.2;Pg.44-60 
12 Relative velocity method( Shaping machine mechanism) 

2- Ch.2;Pg.44-60 PPT BB 
13 Problems 

2-Ch.3;Pg.89-107 PPT BB 
14 Acceleration in slider crank mechanism and four bar mechanism. 

2 Ch.3:Pg.89-107 PPT/BB 
15 Problems 

2- Ch.3;Pg. 108-122 PPT BBB 
16 Coriolis acceleration-Problems 

2- Ch.3:Pg.108-122 PPT BB 

17 Problems 

2-Ch.3:Pg. 108-122 PPT BB3 
18 Problems 

Content beyond syllabus covered (if any): -

* Session duration: 50 mins 
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Ch Code / Sub. Name: ME18403 - Kinematics of Machinery 
Unit : III 

linit Syllabus: KINEMATICS OF CAM MECHANISMS 

Classification of cams and followers Terminology and definitions 
velocity. parabolic, simple harmonic and cycloidal motions - Derivatives of follower motions- Layout oi plae 

cam prof+les - Pressure angle and undercutting 

Displacement diagrams -Uniform 

Objective: i) To draw the cam profile. 
ii)To study about types of cams and cam terminologies. 

Teaching 
Session Ref 

Topics to be covered Aids 
No* 

Classifications - Displacement diagrams-parabolic, Simple harmonic and 

Cycloidal motions 

PT/BB 

19 

2 - Ch.7:Pg.232-236 

2-Ch.7;Pg.245 
PPT BB 

20 Layout of plate cam profiles 

PPT/BB 
2- Ch.7;Pg.237 

21 
Derivatives of Follower motion 

PPT/BB 
2-Ch.7:Pg.245-256 

22 Problem-cam profile 
PPT BB 

2-Ch.7:Pg.245-256 

23 Problem-cam profile 

2-Ch.7;Pg.245-256 
PPT BB 

24 Problem-cam profile 
2- Ch.7;Pg.245-256 

PPT BB3 

25 Problem-cam prof+le 
2-Ch.7:Pg.256 PPT BB 
267.239 

26 Pressure angle and underculting. 

2-Ch.7:Pg.256-267 
PPT BBB 

27 Problem 

COntent beyond syllabus 
covered (if any): NA 

Session duration: 50 mins 
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Sub. Code / Sub. Name: ME18403 Kinematics of Machinery 

Unit: IV 

Unit Syllabus: GEARS AND GEAR TRAINS 

Law of toothed gearing Involutes and cycloidal tooth profiles -Spur Gear terminology and def+nitions-Gear 

tooth action contact ratio Interference and undercutting. Helical, Bevel, Worm, Rack and Pinion gears 

Basics only]. Gear trains - Speed ratio, train value - Parallel axis gear trains Epicyclic Gear Trains. 

Objective: To know kinematics of gears and gear trains. 

Session 

Teaching 

Topies to be covered 
Ref s 

No 
PPT/BB 

Classification of gears, Spur gear Terminology 
2-Ch.10:Pg. 372-375 

28 
PPT/BB 

Fundamental Law of toothed gearing and Involute gearing 
2-Ch.10;Pg. 380-385 

29 

2- Ch.10;Pg. 388-389 PPT/BB 

30 Length of path of contact and contact ratio 

2-Ch.10:Pg. 393-403 PPT BB 

31 Interference and undercutting. 

2-Ch.10;Pg. 393-403 PPT BB 

32 Problem 

2- Ch.11;Pg.424-426 
PPT BB 

33 Gear trains- Simple, compound gear trains 

2- Ch.11:Pg. 427-428 PPT BB 

34 
Epicyclic gear trains-Differentials 

2-Ch.11:Pg. 428-436 PPT/ BB 

35 
Problem gear train 

2-Ch.11:Pg. 428-436 PPT/BB 

36 
Problem gear train 

Content beyond syllabus 
covered (if any): -

*Session duration: 50 mins 

ING 
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Sub. Code / Sub. Name: ME18403 Kinematics of Machinery 

Unit: V 

init Syllabus: FRICTION IN MACHINE ELEMENTS 

Sliding and Rolling friction Friction drives Friction in screw threads 

Belt and rope drivesFriction in brakes- Band and Block brakes- basics of Bearings and lubrication 
Surface contacts 

Friction clutches 

Obiective: To understand the concept of friction and its applications. 

Teaching 
Aids 

Session Topics to be covered 
Ref 

No* 

Dry friction - Friction in screw jack 

PPT/BB3 

37 

2-Ch.8:Pg. 279-291 

Problem 

2-Ch.8:Pg. 292-293 
PPT BB 

38 

Pivot and collar friction 
2-Ch.8:Pg. 297-30 1 PPT/BB 

39 
2-Ch.8:Pg. 302-314 

PPT BB 

40 Triction clutches 

2- Ch.8:Pg. 302-314 PPT BBB 

41 Tutorial 
2-Ch.8:Pg. 329-362 PPT/ BB 

42 Belt and rope drives 

2-Ch.8:Pg. 329-362 PPT/BB 

43 Tutorial 
2- Ch.15;Pg. 597-603 PPT/ BB 

44 Friction aspects in 
Brakes.Block 

brakes, 

2-Ch.15:Pg.603-6 17 PPT/ BB 

45 Band brakes 

Content beyond sy llabus covered (ifany): 
-
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Sub Code Sub Name: MEI8403 Kinematics of NMachinery 

2 34 78 10 11 12 114 15 6 9 
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REFERENCES: 
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PG Specialisation : ____Nil_____________________

Sub. Code / Sub. Name : ME18413: Thermal Engineering Laboratory

Ses
sion No* List of Experiments

CYCLE-I

1
Draw the Valve Timing and Port Timing diagrams on four stroke and two stroke engine

2
Heat Balance Test on 4–stroke twin cylinder Diesel Engine

3
To do the Morse Test on Multi-cylinder Petrol Engine.

4
To do the Retardation Test on a single cylinder Diesel Engine

5
To determine the Flash Point and Fire Point of fuels / Viscosity of lubricating oil.

6
To do the Performance Test on 4 –stroke single cylinder Diesel Engine.

CYCLE-II

7
Performance, combustion and emission Test on 4 –stroke single cylinder Diesel Engine

8
Performance and Energy Balance Test on a Steam Generator.

9
To find quality (dryness) of steam Steam Calorimeter.

10
Performance Test on Steam Turbine.

11
Performance Test on Steam Condenser.

Content beyond syllabus (if any):

* Session Duration: 150 minutes
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SRI VENKATESWARA COLLEGE OF ENGINEERING 

 

                                          COURSE DELIVERY PLAN - THEORY                       Page 1 of 6 
 

 

Department of Mechanical Engineering 

 

LP: ME18002 

Rev. No: 0 

Date: 

12.01.2021  

 

B.E/B.Tech/M.E/M.Tech :   MEC                                    Regulation: R2018 

PG Specialisation             : NA 

Sub. Code / Sub. Name   : ME18002 / 3D Printing and Design 

Unit                                 : I - Introduction to Additive Manufacturing 

 

Unit Syllabus                                                                                                                          9 

Introduction to AM, AM evolution, Distinction between AM & CNC machining, Advantages 

of AM, AM process chain: Conceptualization, CAD, conversion to STL, transfer to AM, STL 

file manipulation, Machine setup, build, removal and clean up, post processing. 

Objective:  

To learn the principle of Additive Manufacturing; basic steps in AM; CAD modeling & file 

conversion. 

 

Session 

No * 
Topics to be covered Ref 

Teaching 

Aids 

1.  Introduction to AM; evolution of AM technology R1:1-3 
PPT-  

Google Meet 

2.  
Distinction between AM & CNC machining; role of AM in 

product development 
R1:5-7 ” 

3.  Advantages of AM for various stake holders R1:11-13 ” 

4.  AM process chain: Conceptualization R1:19-21 ” 

5.  3D CAD modeling; various considerations R1:26-28 ” 

6.  File formats: direct & indirect translation 
R4:20-23 

 
” 

7.  STL file manipulation: error checking 
R2:111-115 

R2:135-136 ” 

8.  Machine setup, building R2:139-148 ” 

9.  Removal and clean up and post processing R1:14-17 ” 

Content beyond syllabus covered (if any): 

 

* Session duration: 50 minutes 
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Sub. Code / Sub. Name: ME18002 / 3D Printing and Design 

 

Unit – II : AM PROCESSES 

 

 

Unit Syllabus: 

Liquid polymer system, discrete particle system, molten material systems, solid sheet system 

Objective: 

To learn various additive manufacturing (AM) processes and the process parameters. 

    

 

Session 

No * 
Topics to be covered Ref 

Teaching 

Aids 

1.  
Classification of AM processes – Liquid, molten material, 

discrete particle, and solid sheet systems 
R1:295-338 

PPT-  

Google Meet 

2.  
Liquid polymer system: Stereolithography Apparatus (SLA); 

principle, process, process parameters; 
R4:87-93 ” 

3.  
SLA- Process parameter – simple problem; advantages, 

disadvantages, and applications. 

 

R4:87-93 

R4:109-115 ” 

4.  
Molten material systems: Fused Deposition Modeling (FDM); 

principle, process, process parameters; 
R1:26 ” 

5.  

FDM-Process parameter – simple problem; advantages, 

disadvantages, and applications. 

Solid sheet system: Laminated Object Manufacturing (LOM): 

principle, process,  

R4:119 ” 

6.  
LOM - process parameters, advantages, disadvantages, and 

applications.  
R4:117-121 ” 

7.  

Discrete particle system- powder based: Selective Laser 

Sintering (SLS); principle, process, process parameters, 

advantages, disadvantages, and applications. 

R1:237-276 

R2:12-13 ” 

8.  
3D Printing (3DP): principle, process, process parameters, 

advantages, disadvantages, and applications. 
R2:192-203 ” 

9.  
Laser Engineered Net Shaping (LENS): principle, process, 

process parameters, advantages, disadvantages, and applications. 
R2:187-190 ” 

Content beyond syllabus covered (if any): 

  

* Session duration: 50 mins 
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Sub. Code / Sub. Name: ME18002 / 3D Printing and Design 

 

Unit – III : DESIGN FOR AM 

 

 

Unit Syllabus: 

Motivation, DFMA concepts and objectives, AM unique capabilities, Exploring design 

freedoms, Design tools for AM, Part Orientation, Removal of Supports, Hollowing out parts, 

Inclusion of Undercuts and Other Manufacturing Constraining Features, Interlocking 

Features, Reduction of Part Count in an Assembly, Identification of markings/ numbers etc. 

Guidelines for process selection: selection methods for a part, challenges of selection, 

example system for preliminary selection, production planning and control. 

Objective: 

To learn the various design requirements for Additive Manufacturing. 

Session 

No * 
Topics to be covered Ref 

Teaching 

Aids 

1.  DFMA concepts and objectives R1:35-45 
PPT-  

Google Meet 

2.  Exploring design freedoms 
R1:46-50 

R2:43-45 ” 

3.  Design tools for AM 
R1:51-53 

R2:46-49 ” 

4.  
Manufacturing Constraining Features: Part Orientation, Removal 

of Supports, Hollowing out parts, Inclusion of Undercuts 
R1:51-53 ” 

5.  Interlocking Features, 
R1:124-126 

 
” 

6.  
Reduction of Part Count in an Assembly, Identification of 

markings/ numbers 
R1:127-130 

R2:52-54 ” 

7.  Guidelines for process selection: selection methods for a part 
R1:131-132 

 
” 

8.  
Guidelines for process selection: challenges of selection; 

example system for preliminary selection 
R1:111-115 ” 

9.  Production planning and control 
R1:116-120 

R2:61-64 ” 

Content beyond syllabus covered (if any): 
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Sub. Code / Sub. Name: ME18002 / 3D Printing and Design 

 

Unit – IV : POST PROCESSING 

 

 

Unit Syllabus: 

Support material removal, surface texture improvement, accuracy improvement, aesthetic 

improvement, preparation for use as a pattern, property enhancements using non-thermal and 

thermal techniques. 

Objective: 

To understand various post processing methods in AM 

 

Session 

No * 
Topics to be covered Ref 

Teaching 

Aids 

1.  
Support Material Removal: Natural Support Post-Processing, 

Synthetic Support Removal 
R1:173-176 

PPT-  

Google Meet 

2.  Surface Texture Improvements 
R1:177-180 

R2:55-57 ” 

3.  Accuracy improvement: Error Sources, Model Pre-processing 
R1:181-183 

R2:58-60 ” 

4.  
Accuracy improvement: Machining Strategy - Adaptive Raster 

Milling, Sharp Edge Contour Machining, Hole Drilling 
R1:193-196 

R2:76-77 ” 

5.  Aesthetic Improvements R1:197-198 ” 

6.  
Preparation for use as a Pattern: Investment Casting Patterns, 

Sand Casting Patterns 
R1:199-201 ” 

7.  Other Pattern Replication Methods 
R1:202 

R2:65-66 ” 

8.  Property Enhancements using Non-thermal Techniques R1:203-204 ” 

9.  Property Enhancements using Thermal Techniques R1:214-215 ” 

Content beyond syllabus covered (if any): 
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Sub. Code / Sub. Name: ME18002 / 3D Printing and Design 

 

Unit – V : APPLICATIONS OF AM 

 

 

Unit Syllabus: 

Functional models, Pattern for investment and vacuum casting, Medical models, art models, 

Engineering analysis models, Rapid tooling, new materials development, Bi-metallic parts, 

Re-manufacturing. Application examples for Aerospace, defense, automobile, Bio-medical 

and general engineering industries. 

Objective: 

To learn various applications of AM in various fields 

 

Session 

No * 
Topics to be covered Ref 

Teaching 

Aids 

1.  Functional models, Pattern for investment and vacuum casting R1:216 
PPT-  

Google Meet 

2.  Medical models, art models R1:327-331 ” 

3.  Engineering analysis models 
R1:303,332 

R3:191-200 
” 

4.  Rapid tooling R4:56-62 ” 

5.  
New materials development, Bi-metallic parts, Re-

manufacturing 
R2:299-303 ” 

6.  Applications in Aerospace, automobile R1:173-176 ” 

7.  Applications in defense 
R1:177-180 

R2:55-57 
” 

8.  Applications in Bio-medical field. 
R1:181-183 

R2:58-60 
” 

9.  Applications in general engineering industries 
R1:193-196 

R2:76-77 
” 

Content beyond syllabus covered (if any): 
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Department of Mechanical Engineering 

 
 

LP:   ME18014 

Rev. No: 0 

Date:  26.02.2022 

 

B.E/B.Tech/M.E/M.Tech :B.E                                                                         Regulation: 2018 

PG Specialisation             : NA 

Sub. Code / Sub. Name   :  ME 18014 DIGITAL MANUFACTURING  
MANUFACTURING  

Unit                                 :  I 

 

Unit Syllabus: INTRODUCTION OF NC, CNC, DNC AND ADAPTIVE CONTROL 

 

Classification of machine tools – types, functions and processes - fundamentals of NC and 

CNC technologies Adaptive control - types, application and benefits - general configuration 

of adaptive control and function – reasons for process change -practical problems with 

adaptive control - example for feedback and adaptive control.  
 

Objective:  
  

 To understand and apply the basic concepts of NC, CNC, DNC and Adaptive control.  

 To learn the various components of NC, CNC, DNC and Adaptive control.  

 

Session 

No * 
Topics to be covered Ref 

Teaching 

Aids 

1 Classification of machine tools 
Ref 3 

 Pg No 1-4 
BB 

2 Types, functions and processes 
Ref 1 

 Pg No 1-3 
PPT. ICT 

3 
Fundamentals of NC and CNC technologies Adaptive control – Q & A 

for Participative Learning 

Ref 1 

 Pg No 2-3 PPT, ICT 

4 Types, application and benefits 
Ref 1 

Pg No 5-11 PPT, ICT 

5 General configuration of adaptive control and function 
Ref 3 

Pg No 35-40 PPT, ICT 

6 Reasons for process change 
Ref 3 

Pg No 150-160 PPT, ICT 

7 Practical problems with adaptive control – Participative Learning 
Ref 3 

Pg No 212-216 PPT, ICT 

8 
Example for feedback and adaptive control – Visual Demonstration 

using ICT 

Ref 3 

Pg No 221-230 PPT, ICT 

Content beyond syllabus covered (if any): 

 

Adaptive control Practice 

* Session duration: 50 minutes 
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Sub. Code / Sub. Name:MS 18014  DIGITAL MANUFACTURING  

 

Unit : II 

 

 

Unit Syllabus : MECHATRONIC ELEMENTS IN CNC MACHINE TOOLS 

 

CNC systems - configuration of the CNC system – interfacing – monitoring – diagnostics 

machine data - compensations for machine accuracies - PLC in CNC – PLC programming for 

CNC, steps in programming and case studies - machine structure -types of loads on CNC 

machine - guide ways and types - mechanical transmission elements - elements for rotary 

motion to linear motion - ball screw and types -roller screw and types - rack and pinion -

various torque transmission elements - requirements of feed drives and spindle drive. 
 

Objective:  
 

 To understand the various image Mechatronics elements of NC, CNC and PLC circuits. 

Session 

No * 
Topics to be covered Ref 

Teaching 

Aids 

9. CNC systems 
Ref 1 

Pg No 68-80 
BB, PPT 

10. Configuration of the CNC system 
Ref 3 

Pg No 82-84 
BB, PPT 

11. 
Interfacing – monitoring – diagnostics machine data – Video 

Demonstration using ICT 

Ref 3 

Pg No 88-100 BB, PPT 

12.  Compensations for machine accuracies  
Ref 3 

Pg No 107-115 BB, PPT 

13. 
PLC in CNC – PLC programming for CNC, steps in programming 

and case studies  

Ref 3 

Pg No 139-149 BB, PPT 

14. 
Machine structure – Images identification for Participative 

Learning 

Ref 3 

Pg No 364-379 PPT, ICT 

15. Types of loads on CNC machine  
Ref 3 

Pg No 427-429 
PPT, ICT 

16. Guide ways and types 
Ref 3 

Pg No 427-451 
PPT, ICT 

17. Mechanical transmission elements – Video demonstration 
Ref 3 

Pg No 383-396 
PPT, ICT 

18. 
Elements for rotary motion to linear motion – Seminar presentation 
for Participative Learning 

Ref 3 

Pg No 427-438 
PPT, ICT 

19 Ball screw and types -roller screw and types - rack and pinion 
Ref 3 

Pg No 208-210 
PPT, ICT 

20 
Various torque transmission elements -requirements of feed drives 
and spindle drive.  

Ref 3 

Pg No 333-354 
PPT, ICT 

Content beyond syllabus covered (if any): 

* Session duration: 50 mins 
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Sub. Code / Sub. Name: MS 18014  DIGITAL MANUFACTURING  

 

Unit : III 

 

 

Unit Syllabus : MECHATRONICS ELEMENT IN CNC MEASURING SYSTEM AND TOOLING 

 

Measuring systems - feedback devices - velocity feedback -analog and digital - position feedback - rotary and 
linear. Tooling - requirement and planning -preset, qualified and semi qualified tools. Fixtures – requirement - 

unified and modular fixtures -tool identification - touch trigger probe tool coding -EEPROM tools. 19 Tool 

condition monitoring - various indirect and direct methods. Identification and gauging of work piece. Tool 

locking system -ball lock mechanism and contact pressure monitoring. Automatic tool changing system - types 

and benefits -tool magazine – sensors in CNC.  

 

Objective:  

To understand the mechatronics elements in CNC Measuring System and Tooling. 

Session 

No * 
Topics to be covered Ref 

Teaching 

Aids 

21. Measuring systems 
Ref 3 

Pg No 511-512 
BB 

22. 
Feedback devices - velocity feedback -analog and digital - position 

feedback - rotary and linear. 

Ref 1 

Pg No 16-32 BB 

23. 
Tooling - requirement and planning -preset, qualified and semi 

qualified tools – Quiz / Q & A session for Participative Learning 

Ref 1 

Pg No 16-32 BB, PPT 

24. 
Fixtures – requirement - unified and modular fixtures -tool 

identification 

Ref 3 

Pg No 316-325 PPT, ICT 

25. 
Touch trigger probe tool coding -EEPROM tools. 19 Tool condition 
monitoring  

Ref 3 

Pg No 516, 545-550 PPT, ICT 

26. 
Various indirect and direct methods – Industrial Visit for Experiential 

Learning 

Ref 3 

Pg No 486-489 PPT, ICT 

27. Identification and gauging of work piece 
Ref 3 

Pg No 525-535 
PPT, ICT 

28. 
Tool locking system -ball lock mechanism and contact pressure 

monitoring 

Ref 1 

Pg No 69-80 PPT, ICT 

29. 
Automatic tool changing system – Seminar / PPT presentation for 

Participative Learning 

Ref 2 

Pg No 519-525 PPT, ICT 

30. Types and benefits -tool magazine – sensors in CNC.  
Ref 2 

Pg No 282-312 
 

PPT, ICT 

Content beyond syllabus covered (if any): 

  

* Session duration: 50 mins 
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Sub. Code / Sub. Name: MS 18014  DIGITAL MANUFACTURING  

 

Unit : IV 

 

 

Unit Syllabus : CNC PROGRAMMING   
       

 Machine axes identification - primary, secondary and tertiary -manual CNC programming - 

Milling programming fundamentals - compensation and offset in milling -fixed cycles in 

milling - repetitive programming - loops, sub programs and macros. Turning programming 

fundamentals - compensation and offset in turning -fixed cycles in turning. Computer assisted 

programming in APT - basic geometry definition -cutter motion definition -postprocessor 

statements -generation and execution of APT programs  

 

Objective: 

To understand the various image processing and image analysis algorithms and the  issues involved in applying 

them to various machine vision applications 

 

Session 

No * 
Topics to be covered Ref 

Teaching 

Aids 

31. Machine axes identification  
Ref 3 

Pg No 669-671 
BB,PPT 

32. Primary, secondary and tertiary 
Ref 3 

Pg No 556-565 PPT, ICT 

33. 
Manual CNC programming - Milling programming 

fundamentals – Video demonstration by Virtual Lab ICT 

Ref 1 

Pg No 235-241 PPT, ICT 

34. 
Compensation and offset in milling -fixed cycles in 

milling - repetitive programming  

Ref 3 

Pg No 624-638 PPT, ICT 

35. 
Loops, sub programs and macros. Turning programming 

fundamentals  

Ref 1 

Pg No 283-292 PPT, ICT 

36. 
Compensation and offset in turning -fixed cycles in 

turning – Video demonstration 

Ref 1 

Pg No 208-212 PPT, ICT 

Content beyond syllabus covered (if any): 

  

* Session duration: 50 mins 
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Sub. Code / Sub. Name: MS 18014  DIGITAL MANUFACTURING  

 

Unit : V 

 

 

Unit Syllabus: TESTING AND MAINTENANCE OF CNC MACHINES 
 

Verification of technical specification and functional aspects, Verification during idle running & machine tool 

and the work piece accuracy -Installation of CNC machines -Maintenance of CNC machines - machine elements 

– hydraulic elements -electrical and electronic elements – maintenance schedules.  

 

To expose students to various applications of vision and challenges involved in each. 

Session 

No * 
Topics to be covered Ref 

Teaching 

Aids 

37. Verification of technical specification and functional aspects, 
Ref 5 

Pg No 237-303 
BB, PPT 

38. 
Verification during idle running & machine tool and the work piece 

accuracy – Seminar presentation for Participative Learning 

Ref 5 

Pg No 237-303 PPT, ICT 

39. Installation of CNC machines  
Ref 5 

Pg No 237-303 PPT, ICT 

40. Maintenance of CNC machines  
Ref 5 

Pg No 237-303 PPT, ICT 

41. Machine elements - Seminar presentation for Participative Learning 
Ref 5 

Pg No 237-303 PPT, ICT 

42. Hydraulic elements 
Ref 5 

Pg No 237-303 PPT, ICT 

43. 
Electrical and electronic elements – Seminar presentation for 

Participative Learning 

Ref 5 

Pg No 237-303 PPT, ICT 

44. Maintenance schedules  
Ref 5 

Pg No 237-303 PPT, ICT 

45. Maintenance schedules 
Ref 5 

Pg No 237-303 PPT, ICT 

Content beyond syllabus covered (if any): 

CMM Measurement and CNC Programming 

* Session duration: 50 mins 
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Department of Mechanical Engineering 

LP: Sub ode:ME18603 

Rev. No: 0 

Date:  18.01.2021 

 

B.E/B.Tech/M.E/M.Tech :        Mechanical Engineering                             Regulation:_2018 

PG Specialisation             : _Nil______ 

Sub. Code / Sub. Name   : ME18603: GAS DYNAMICS AND JET PROPLUSION 

Unit                                 : I 

Unit Syllabus:  
Energy and momentum equations of compressible fluid flows – Stagnation states, Mach  
waves and Mach cone – Effect of Mach number on compressibility – Isentropic flow through  

variable ducts – Nozzle and Diffusers, Design of inlets nozzles and Diffusers 

 

Objective:  
To understand the basic fundamentals of compressible flow concepts, non-dimensional numbers in  

compressible flows and to solve the simple compressible flows problems. Also too understand the 

 effect of compressibility in nozzles and diffusers.  
 

Session 

No * 
Topics to be covered Ref 

Teaching 

A

i
d

s 

1 
Introduction to compressible flow , thermodynamics and fluid  
properties 

Ref:2,ch:1,pp.3-21 PPT 

2 Steady flow energy equations Ref:2,ch:2,pp36-

38 
PPT 

3 Static, stagnation and critical state 
Ref:2,ch:2,pp.39-

42 
PPT 

4 
Various regions of compressible flow, M* and Crooco number and  
their relation 

Ref:2,ch:2,pp.43-
48 

PPT 

5 
Reference velocities, Types of waves, Mach angle and Mach cone, 
Effect of Mach  number on compressibility 

Ref:2,ch:2,pp.49-
50 

PPT 

6 Numerical problems 
Ref:2,ch:2,pp.52-

53 
Tutorial 

7 
Introduction to nozzles and diffusers, T-S and h-s Diagrams for  

nozzle and diffuser flows. 

Ref:2,ch:2,pp.54-

56 
PPT,ICT 

8 
Relation between change in area to Mach number, 

 relation between area ratio to number numbers 

Ref:2,ch:4,pp.69-

77 
PPT,ICT 

9 
Impulse function flow through convergent –divergent nozzle. Flow 

 throw diffusers 

Ref:2,ch:2,pp.78-

84 
PPT, ICT 

10 Use of gas tables with examples Ref:2,ch:2,pp 90-
93 

PPT 

11 Use of gas tables with examples Ref:2,ch:2,pp 90-

93 
PPT 

12 Numerical problems Ref:2,ch:2,pp94-

97 
PPT 

    

Content beyond syllabus covered (if any): 

* Session duration: 50 minutes 
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Sub. Code / Sub. Name: ME18603: GAS DYNAMICS AND JET PROPLUSION 
 

Unit : II 

 

Unit Syllabus :  
Flows through constant area ducts with heat transfer (Rayleigh flow),Slope of Rayleigh line,   and 

Friction (Fanno flow) Slope of  fanno line– Flows through constant area ducts in a isothermal flow-

variation of flow properties.(12) 

 

Objective:  

To understand the effect of friction (Fanno flow) and Heat transfer(Rayleigh Flow) incompressible  

flow and to solve Fanno and heat transfer problems.  

 

S

e

s
s

i

o
n 

No * 

Topics to be covered Ref 
Teaching 

A

i

d
s 

13 Description of Fanno, Isothermal and Rayleigh flows Ref:2,ch:8,pp.211-214 PPT 

14 Fanno flow Equation and curve Ref:2,ch:8,pp.214-216 PPT,ICT 

15 Variation of properties and Mach numbers with duct length Ref:2,ch:8,pp.224-225 PPT 

16 Numerical problems Ref:2,ch:8,pp.233-235 PPT, 

17 Numerical problems in isothermal flows Ref:2,ch:8,pp.236-239 PPT 

18 
Introduction to Rayleigh Flows, Curves and important 

remarks 
Ref:2,ch:9,pp.247-249 PPT,ICT 

19 Derivations for Rayleigh flow Ref:2,ch:9,pp.250-253 PPT 

20 Variation of flow properties in Rayleigh flows Ref:2,ch:9,pp.256-257 PPT 

21 Variation of flow properties in isothermal flow Ref:2,ch:9,pp.257-258 PPT 

22 
Numerical problems Ref:2,ch:9,pp.261-263 PPT 

23 
Numerical problems Ref:2,ch:9,pp.261-263 PPT 

24 Numerical problems Ref:2,ch:9,pp.261-263 PPT 

 CAT-1   

Content beyond syllabus covered (if any): 

  
* Session duration: 50 mins 
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Sub. Code / Sub. Name: ME18603: GAS DYNAMICS AND JET PROPLUSION 

 
Unit : III 

 

 

Unit Syllabus:  
Governing equations – Variation of flow parameters across the normal and oblique shocks – 

Prandtl Meyer relations, Rankine-Hugoniot equations, Strength of the shock–Applications 

 

Objective:  

To understand the concepts of shock waves, its effect and types of shock waves and t 

to solve the normal and oblique shock problems 

 

Session 

No * 
Topics to be covered Ref Teaching Aids 

25 Introduction to shock waves, Types and conditions for shock Ref:2,ch:6,pp.134-137 PPT 

26 Prandtl-Meyer equation, Rankine Hugoiniot Equations  Ref:2,ch:6,pp.139-141 PPT, 

27 
Mach number across the shock, static properties across the 

shock 
Ref:2,ch:6,pp.142-143 PPT 

28 Stagnation properties across the shock, Numerical problems Ref:2,ch:6,pp.144-149 PPT, 

29 Normal shocks in Fanno and Rayleigh flows Ref:2,ch:6,pp.164-167 PPT,ICT 

30 Flow with oblique shock waves Ref:2,ch:7,pp.174-177 PPT, 

31 Mach number across the oblique shock Ref:2,ch:6,pp.182-185 PPT, BB 

32 Static properties across the shock Ref:2,ch:6,pp.186-188 PPT 

33 Numerical problems Ref:2,ch:6,pp.204-207 PPT, BB 

34 Strenght of a shock wave Ref:2,ch:6,pp.186-188 PPT, ICT 

35 Numerical problems Ref:2,ch:6,pp.204-207 PPT 

36 Numerical problems Ref:2,ch:6,pp.204-207 PPT 

Content beyond syllabus covered (if any): 

  
* Session duration: 50 mins 
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Unit Syllabus:  

Theory of jet propulsion –Thrust equation –Thrust power and propulsive efficiency –Operating 

principle, cycle analysis,performance characteristics  of ram jet, turbojet, turbofan and turbo prop 

engines, Aircraft matching. 

Objective:  

 To understand propulsive methods, concept of aircraft propulsion system, performance of Ramjet, 

Turbojet, Turbofan and turbo prop engines 
 

Session 

No * 
Topics to be covered Ref Teaching Aids 

37 Introduction to jet propulsion , Types of Jet propulsion Ref:2,ch:12,pp.357-360 PPT, 

38 Energy equations, power and efficiencies Ref:2,ch:12,pp.357-360 PPT 

39 Working of Ramjet, Turbojet, Ref:2,ch:12,pp.363-381 PPT, ICT 

40 Working of turbofan and turbo prop engines Ref:2,ch:12,pp.363-381 PPT,ICT 

41 
Use of stagnation state performance of ram jet, 

turbojet, turbofan and turbo prop engine 
Ref:2,ch:12,pp.368-375 PPT 

42 Thermal and propulsive and overall  efficiencies Ref:2,ch:12,pp.368-375 PPT,ICT 

43 Numerical problems Ref:2,ch:12,pp.386-388 PPT, 

44 Numerical problems Ref:2,ch:12,pp.386-388 PPT,BB 

45 Thrust equations for aircraft propulsion Ref:2,ch:12,pp.368-375 PPT,BB 

46 Numerical problems Ref:2,ch:12,pp.386-388 PPT,BB 

47 Numerical problems Ref:2,ch:12,pp.386-388 PPT,BB 

48 Aircraft Matching Ref:2,ch:12,pp.386-388 PPT, 

Content beyond syllabus covered (if any): 

* Session duration: 50 mins 

 

 

Sub. Code / Sub. Name: ME18603: GAS DYNAMICS AND JET PROPLUSION 
 

Unit : IV 
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Sub. Code / Sub. Name: ME18603: GAS DYNAMICS AND JET PROPLUSION 

 
Unit : V 

 

Unit Syllabus:  

Types of rocket engines – Propellants - feeding systems – Ignition and combustion – Theory of rocket 
propulsion  – Performance study – Terminal and characteristic velocity –  Applications –  space 

flights.-Rocket equations – Escape and  Orbital velocity.  (12) 

 
Objective:  To understand propulsive methods, concept of rocket  propulsion system ,ignition and 

combustion, performance calculation of Rocket propelling system.  

 

Session 
No * 

Topics to be covered Ref 
Teaching 

A

i

d
s 

49 Introduction to rocket propulsion Ref:2,ch:13,pp.397-398 PPT 

50 Types of Rocket propulsive systems- Ref:2,ch:13,pp.398-402 PPT 

51 Energy equation Ref:2,ch:13,pp.421-422 PPT 

52 Ignition and combustion Ref:2,ch:13,pp.402-404 PPT 

53 
Propellants - feeding systems- Turbo pump and gas 

pressure 
Ref:2,ch:13,pp.407-410 PPT 

54 Propellants - feeding systems- Turbo pump and gas 

pressure 
Ref:2,ch:13,pp.407-410 PPT, ICT 

55 Performance study of rocket engines Ref:2,ch:13,pp.421-428 PPT,ICT 

56 Terminal and characteristics velocity Ref:2,ch:13,pp.428-433 PPT 

57 Escape and orbital velocity problems  Ref:2,ch:13,pp.440-446 PPT, ICT 

58 Numerical problems Ref:2,ch:13,pp.448-451 PPT 

59 Numerical problems Ref:2,ch:13,pp.448-451 PPT 

60 Numerical problems Ref:2,ch:13,pp.448-451 PPT 

Content beyond syllabus covered (if any): 

  

* Session duration: 50 mins 
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TEXT BOOKS: 

1.Yahya, S.M. "Fundamentals of Compressible Flow" , New Age International (P) Limited, New   Delhi, 6 th 

edition,2016. 

2.Anderson, J.D., "Modern Compressible flow"  3rd Edition, McGraw Hill, 2003. 

 

REFERENCES : 

1. Hill. P. and C. Peterson, "Mechanics and Thermodynamics of Propulsion" , Addison  –    Wesley  Publishing 

company, 1992. 

2. Zucrow. N.J., "Aircraft and Missile Propulsion", Vol.1 & II, John Wiley, 1975. 

3. Zucrow. N.J., "Principles of Jet Propulsion and Gas Turbines”, John Wiley, New York, 1970. 

4. Sutton. G.P., "Rocket Propulsion Elements", John wiley,New York,1986. 

5. Shapiro. A.H.,"Dynamics and Thermodynamics of Compressible fluid Flow", John wiley,   New York, 1953. 

6. Ganesan. V., "Gas Turbines", Tata McGraw Hill Publishing Co., New Delhi,1999. 

7. Somasundaram. PR.S.L., "Gas Dynamics and Jet Propulsions", New Age International    Publishers, 1996. 

8. Babu. V., "Fundamentals of Gas Dynamics", ANE Books India, 2008. 

9. Cohen. H., G.E.C. Rogers and Saravanamutto, "Gas Turbine Theory", Longman Group Ltd., 1980. 

ttps://www.researchgate.net/publication/332798145_Fanno_Flow_Adiabatic_Flow_in_a_Constant_Area_Duct_with_Fri

ction 

Flows with heat transfer (Rayleigh flows) — Gas Dynamics notes (kyleniemeyer.github.io) 

Shock Wave - Meaning, Types, Example and Characteristics (vedantu.com) 

Aircraft Propulsion - Course (nptel.ac.in) 

ttps://onlinecourses.nptel.ac.in/noc19_me76/preview, 

Rocket Propulsion - Course (nptel.ac.in) 

    

 
 

 

 
 

 

 

 
 

 

 
 

 

  

 Sub. Code / Sub. Name: ME18603: GAS DYNAMICS AND JET PROPLUSION 

https://kyleniemeyer.github.io/gas-dynamics-notes/compressible-flows/heat-transfer.html
https://www.vedantu.com/physics/shock-wave
https://onlinecourses.nptel.ac.in/noc22_me125/preview
https://onlinecourses.nptel.ac.in/noc20_ae02/preview


   FT/GN/68/01/23.01.16 
 

SRI VENKATESWARA COLLEGE OF ENGINEERING 

 
                                          COURSE DELIVERY PLAN - THEORY                       Page 7 of 7 

 

7 

 

 









           FT/GN/68/01/23.01.16 
 

SRI VENKATESWARA COLLEGE OF ENGINEERING 

 
                                          COURSE DELIVERY PLAN - THEORY                       Page 1 of 5 

 

 

Department of Mechanical Engineering 
LP: ME18018 

Rev. No: 01 

Date: 

01/03/2022  

B.E/B.Tech/M.E/M.Tech :  Mechanical Engineering,  Regulation: R2018 

PG Specialisation             : --- 

Sub. Code / Sub. Name    : ME18018, ENTREPRENEURSHIP DEVELOPMENT 

Unit                                  :  I 

 

Unit Syllabus: ENTREPRENEURSHIP                                                                             9 

Entrepreneur – Types of Entrepreneurs – Difference between Entrepreneur and Intrapreneur – 

Entrepreneurship in Economic Growth, Factors Affecting Entrepreneurial Growth. 

 

Objective:  

On completion of this chapter, the students will be equipped to understand the concept of 

entrepreneurship, the role of entrepreneurship in economic development of the country and 

the scope for an entrepreneur 

Session 

No * 
Topics to be covered References 

Teaching 

Aids 

1 Entrepreneur: Concept / Meaning 

1 –  

Page  

1 to 6 

ICT 

2 Entrepreneur: Characteristics ICT 

3 
Functions of an entrepreneur, difference between 

entrepreneur & manager 
ICT 

4 
Types of entrepreneurs, meaning of intrapreneur, 

Difference b/w entrepreneur & intrapreneur 
ICT 

5 Concept of Entrepreneurship 

1 - 

Page  

8 to 17 

ICT 

6 
Growth of Entrepreneurship: during the period of 

pre-independence 
ICT 

7 
Growth of Entrepreneurship: during the period of 

pre-independence 
ICT 

8 
Role of Entrepreneurship in economic development 

of state / nation 
ICT 

9 
Factors affecting Entrepreneurial Growth: 

Economic & non-economic factors 

1 –  

Page  

33 to 39 

ICT 

Content beyond syllabus covered (if any):  

Discussion on SVCE Alumni Entrepreneurs 

* Session duration: 50 minutes 

* ICT – Laptop, Projector, Pen drive, Google Classroom, Microsoft tools, YouTube Videos 
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Sub. Code / Sub. Name: ME18018, ENTREPRENEURSHIP DEVELOPMENT 

 

Unit : II  

 

Unit Syllabus : MOTIVATION                                                                                           9 

       

Motivation Theories – Motivating factors – Achievement Motivation: Achieve Motivation 

Training – AMT tools: Self Rating, Business Games, Thematic Apperception Test – 

Entrepreneurial competencies – Entrepreneurship Development Programs – Need, 

Objectives, content, phases, evaluation.  

 

 

Objective:  

On completion of this unit, the students shall be able to understand the motivational aspects 

of entrepreneurship, factors motivate towards entrepreneurship, importance of EDPs. 
  

Session 

No * 
Topics to be covered References 

Teaching 

Aids 

10 Motivational aspects of an entrepreneur 1 – Page 40 ICT 

11 Motivational theories 1 – Page 40 – 42 ICT 

12 

Motivating factors influencing an Entrepreneur, 

Achievement Motivation (AM), Suggestion for 

development of AM 

1 – Page 42 – 45 ICT 

13 

Achievement Motivation Training (AMT), tools & 

techniques to assess AMT, Self-rating, Business 

game 

1 – Page 45 – 47 ICT 

14 
Achievement Motivation Training (AMT), tools & 

techniques to assess AMT, TAT 
1 – Page 48 – 49 ICT 

15 Entrepreneurial competencies 1 – Page 51 – 52 ICT 

16 
Entrepreneurship Development Program (EDP): 

Need, Objective, Course contents and Curriculum 
1 – Page 61 – 63 ICT 

17 EDP: Various phases, Evaluation methodology 1 – Page 63 – 64 ICT 

18 EDP: problems faced by EDPs 1 – Page 65 – 67 ICT 

Content beyond syllabus covered (if any):  

Group Activity for AMT practice 

* Session duration: 50 minutes 

* ICT – Laptop, Projector, Pen drive, Google Classroom, Microsoft tools, YouTube Videos 
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Sub. Code / Sub. Name: ME18018, ENTREPRENEURSHIP DEVELOPMENT 

 

Unit : III  

 

Unit Syllabus : BUSINESS                                                                     9 

      

Small Enterprises – Definition, Characteristics, role of small enterprises in economic 

development – Project Formulation – content and formulation of a project report – Project 

Appraisal – concept and methods – Ownership Structures – Market Survey and Research, 

Techno Economic Feasibility Assessment – Preliminary Project Report – Start-ups.  

 

 

Objective:  

On completion of this unit, the student enables to understand what is small enterprises, 

problems faced by small enterprises, ownership pattern of small enterprises, the contents of a 

project report, formulation of a project report, methods adopted in project appraisal, sources of 

information on promotion of small enterprise. 

  

Session 

No * 
Topics to be covered References 

Teaching 

Aids 

19 

Small Enterprises: Definition, Classification, 

Characteristics, Various types of ownership 

structures  
1 –  

Page  

125 – 137 

ICT 

20 
Differences, Advantages, Disadvantages and 

selection criteria 
ICT 

21 Steps involved in setting up a Business 1 –  

Page  

83 – 87 

ICT 

22 Business Identification & Selection ICT 

23 Market Survey, Research and Analysis 

1 –  

Page  

88 – 93 

ICT 

24 Project Report: Significance, Contents ICT 

25 
Project formulation, specimen copy of project 

report 
ICT 

26 Project appraisal: Concept and methods 
1 –  

Page  

102 – 107 

ICT 

27 
Sources of information, Techno-economic 

feasibility report 
ICT 

Content beyond syllabus covered (if any):  
Business Model Canvass 

* Session duration: 50 minutes 

* ICT – Laptop, Projector, Pen drive, Google Classroom, Microsoft tools, YouTube Videos 
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Sub Code / Sub Name: ME18018, ENTREPRENEURSHIP DEVELOPMENT 

 

Unit : IV  

 

Unit Syllabus :  FINANCING AND ACCOUNTING                                      9 

 

Sources of Finance – Term Loans – Financial Institutions – working capital management – 

Accounting process, journal, ledger, trial balance, profit loss account, balance sheet – 

Taxation and benefits for small enterprises and start-ups.  

 

 

Objective:  

On completion of this unit, the students shall be able to understand the need of financial 

planning to start small enterprises, to identify the various sources of finance, types of term 

loans, taxation. 

* Session duration: 50 minutes  

* ICT – Laptop, Projector, Pen drive, Google Classroom, Microsoft tools, YouTube Videos 

Session 

No* 
Topics to be covered 

References 

 

Teaching 

Method 

28 Financial planning, sources of finance 
1 – Page  

108 – 112 
ICT 

29 Term Loans 
1 – Page  

112 – 117 
ICT 

30 Various financial institutions 1 –  

Page  

143 – 151 

ICT 

31 Various financial institutions (cntd') ICT 

32 Working Capital Management 
1 – Page  

205 – 216 
ICT 

33 Break Even Analysis 
1 – Page  

263 – 266 

ICT 

34 Costing, Product Pricing ICT 

35 Taxation for Small Enterprises and Start-ups 
1 – Page  

171 – 175 

ICT 

36 Legal aspects of Small Enterprises and Start-ups ICT 

Content beyond syllabus covered (if any):  

Audited Financial Statement / Report of Corporates 
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Sub. Code / Sub. Name: ME18018, ENTREPRENEURSHIP DEVELOPMENT 

 

Unit : V 

 

Unit  Syllabus : SUPPORT TO ENTREPRENEURS      9 

 

Sickness in small Business – Concept, Signal and symptoms, Causes and Consequences, 

Corrective Measures – Business Incubators – Government Policy for Small Enterprises and 

start-ups – Growth Strategies in small enterprises – Expansion, Diversification, Joint Venture, 

Merger and Sub Contracting.  

 

 

Objective:   

On completion of this unit, the learners should be able to understand about the sickness in 

small business, importance of business incubators, to know the government policy on 

promoting small enterprises, strategies used for growth of small enterprises. 

 

Session 

No* 
Topics to be covered References 

Teaching 

Method 

37 Concept of Industrial Sickness in small business 
1 – Page  

322 – 323 
ICT 

38 Signals and symptoms of Industrial sickness 
1 – Page  

323 – 326 
ICT 

39 
Magnitude of Industrial Sickness, Causes & 

Consequences of Industrial Sickness 

1 – Page  

326 – 333 
ICT 

40 Corrective measures 
1 – Page  

333 – 335 
ICT 

41 
Business Incubator – Definition, objective, 

importance 

1 – Page  

177 – 184 

ICT 

42 Govt. policy for small enterprises and start-ups ICT 

43 
Govt. support for small enterprises and start-ups – 

State & Central govt. schemes 
ICT 

44 
Growth strategies: Objective, various stages, Types 

of growth strategies 1 – Page  

313 – 321 

ICT 

45 
Growth strategies: Objective, various stages, Types 

of growth strategies 
ICT 

Content beyond syllabus covered (if any):  

Visit to nearby Incubators 

* Session duration: 50 minutes 

* ICT – Laptop, Projector, Pen drive, Google Classroom, Microsoft tools, YouTube Videos 
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