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Semester VII

Course 
Code 

Course Name 
Teaching Scheme 
(Contact Hours)

Credits Assigned 

Theory Pract Theory Pract Total
MEC701 Machine Design II 04 -- 04 -- 04 
MEC702 CAD/CAM/CAE 04 -- 04 -- 04 
MEC703 Production Planning and Control 04 -- 04 -- 04 
MEDLO 

703X 
Department Level Optional Course III 04 -- 04 -- 04 

ILO701X Institute Level Optional Course I# 03 -- 03 -- 03 
MEL701 Machine Design II -- 02 -- 01 01 
MEL702 CAD/CAM/CAE -- 02 -- 01 01 
MEL703 Production Planning and Control -- 02 -- 01 01 
MEL704 Project I -- 06 -- 03 03 

Total 19 12 19 06 25 

Course 
Code 

Course Name 

Examination Scheme 
Theory  

Term 
Work 

Pract/
Oral 

Total
Internal Assessment  

End Sem 
Exam 

Exam 
Durati

on 
(Hrs) 

Test1 Test 2 Avg 

MEC701 Machine Design II 20 20 20 80 03 -- -- 100 
MEC702 CAD/CAM/CAE 20 20 20 80 03 -- -- 100 

MEC703 
Production Planning and 
Control 

20 20 20 80 03 -- -- 100 

MEDLO 
703X 

Department Level Optional 
Course III 

20 20 20 80 03 -- -- 100 

ILO701X 
Institute Level Optional Course 
I# 

20 20 20 80 03 -- -- 100 

MEL701 Machine Design II -- -- -- -- -- 25 25 50 
MEL702 CAD/CAM/CAE -- -- -- -- -- 25 25 50 

MEL703 
Production Planning and 
Control 

-- -- -- -- -- 25 25 50 

MEP701 Project I -- -- -- -- -- 50 -- 50 
Total   100 400  125 75 700 

 

# Common with all branches 

Course Code Department Level Optional Course III Course Code Institute Level Optional Course I# 
MEDLO7031 Mechanical Vibrations ILO7011 Product Lifecycle Management 
MEDLO7032 Automobile Engineering ILO7012 Reliability Engineering 
MEDLO7033 Pumps, Compressors and Fans ILO7013 Management Information System 
MEDLO7034 Computational Fluid Dynamics ILO7014 Design of Experiments 

  ILO7015 Operation Research 
  ILO7016 Cyber Security and Laws 

 
 ILO7017 Disaster Management and Mitigation 

Measures 
  ILO7018 Energy Audit and Management 
  ILO7019 Development Engineering 
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Course Code Course/Subject Name Credits
MEC701 Machine Design II 4

 
Objective: 

1. To acquaint with functional and strength design principles of important machine elements 
2. To familiarise selection of standard elements such as rolling element bearings, belts etc. 

  
Outcomes: Learner will  

1. Select appropriate gears for power transmission on the basis of given load and speed 
2. Design gears based on the given conditions. 
3. Select bearings for a given applications from the manufacturers catalogue. 
4. Select and/or design belts and flywheel for given applications 
5. Design cam and follower mechanisms.  
6. Design clutches and brakes 

 
Module Details Hrs. 

01 

Design of Gears: 
1.1 Gears: Design of spur, helical, bevel and worm gears with strength, wear and 

thermal considerations 
1.2 Gear Box: Two stage Gear box with fixed ratio consisting of spur, helical and 

bevel gear pairs: gear box housing layout and housing design 

14 

02 

2.1 Rolling Contact Bearings: Types of bearing and designation, selection of  
rolling contact bearings based on constant / variable load & speed conditions 
(includes deep groove ball bearing, cylindrical roller, spherical roller, taper roller, 
self-aligning bearing and thrust bearing) 

05 

03 
1.1 Sliding Contact Bearings: Design of hydro dynamically lubricated bearings  

(self-contained), Introduction to hydro static bearings, Types and selection of 
Mechanical seals 

05 

04 
4.1 Design of Cams and Followers: Design of Cam and Roller follower  

mechanisms with spring and shaft 06 

05 

5.1 Design and selection of Belts: Flat and V-belts with pulley construction 
5.2 Design of Flywheel  Introduction, Fluctuation of energy and speed, turning 

moment diagram, estimating inertia of flywheel for reciprocating prime movers 
and machines, Weight of the flywheel, flywheel for punches, rim constructions, 
stresses in rims and arms, Construction of flywheel 

5.3 Design and selection of standard roller chains 

10 

06 

6.1 Design of Clutches: Introduction, types, Basic theory of plate and cone type 
clutches, Design of single plate, multi-plate and cone clutches, with spring, lever 
design and thermal, wear considerations. 

6.2 Design of Brakes: Design of single shoe brake 

08 

 
Assessment: 
 
Internal Assessment for 20 marks: 
Consisting Two Compulsory Class Tests 
First test based on approximately 40% of contents and second test based on remaining contents (approximately 
40% but excluding contents covered in Test I) 
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End Semester Examination:   
Weightage of each module in end semester examination will be proportional to number of respective lecture 
hours mentioned in the curriculum.

1. Question paper will comprise of total six questions, each carrying 20 marks 
2. Question 1 will be compulsory and should cover maximum contents of the curriculum 
3. Remaining questions will be mixed in nature (for example if Q.2 has part (a) from module 3 then  

part (b) will be from any module other than module 3) 
4. Only Four questions need to be solved 

 
 

References: 
1. Design of Machine Elements - V.B. Banadari, Tata McGraw Hill Publication 
2. Design of Machine Elements - Sharma, Purohil. Prentice Hall India Publication 
3. Machine Design -An Integrated Approach - Robert L. Norton, Pearson Education 
4. Machine Design by Pandya & Shah, Charotar Publishing 
5. Mechanical Engineering Design by J.E.Shigley, McGraw Hill 
6. Recommended Data Books - PSG 
7. Machine Design by Reshetov, Mir Publication 
8. Machine Design by Black Adams, McGraw Hill 
9. Fundamentals of Machine Elements by Hawrock, Jacobson McGraw Hill 
10. Machine Design by R.C.Patel, Pandya, Sikh, Vol-I & II C. Jamnadas & Co 
11. Design of Machine Elements by V.M.Faires 
12. Design of Machine Elements by Spotts 
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Course Code Course/Subject Name Credits 
MEC702 CAD/CAM/CAE 04

 

Objectives  
1. To introduce new and exciting field of Intelligent CAD/CAM/CAE with particular focus on 

engineering product design and manufacturing. 
2. To develop a holistic view of initial competency in engineering design by modern 

computational methods. 
3. To develop New API for CAD 

 
Outcomes: Learner will  

1. Identify proper computer graphics techniques for geometric modelling. 
2. Transform, manipulate objects & store and manage data. 
3. CAM Toolpath Creation and NC- G code output. 
4. Use rapid prototyping and tooling concepts in any real life applications.  
5. Identify the tools for Analysis of a complex engineering component. 

 
 

Modules Details Hrs. 

01 

Computer Graphics and Techniques for Geometric Modeling 
Computer Graphics: Two dimensional computer graphics, vector generation, the windowing 
transformation, Three dimensional Computer graphics, viewing transformation, 
Homogeneous coordinates, Perspective projection, Hidden line removal & hidden surface 
removal algorithm, light & shade ray tracing. The parametric representation of geometry, 
Bezier curves, Cubic Spline curve, B-Spline curve, parametric representation of line, circle, 
ellipse & parabola. Constructive solid geometry (CSG), Boundary Representation (B-Rep), 
Wire Frame Modeling, Solid Modeling, Surface Modeling, Parametric Modeling, feature 
based modeling, Feature recognition, Design by feature. 

08 

02 

Transformation, Manipulation & Data Storage 
2D & 3D Transformations (Translation, Rotation, & Scaling & Magnification), 
Concatenations, Matrix representation, Problems & object oriented programming on 
Transformations. Object transformation, mirror transformation, Artificial Intelligence in 
Design & Manufacturing, Representation of Knowledge, and Knowledge base Engineering. 
Application Programming Interface (API) 
Concept of customizing applications by writing programs, Fusion Object Model, Creating 
Scripts and Add-Ins, Document and assembly structure, Attributes, Creating Programs for 
Assemblies, Joint, B- Rep & Geometry.  

08 

03 

Design to Manufacturing (CAM) 
2D Machining Strategies, 3D Machining Strategies, Fixture Component Terminology, 
Work Coordinate System Terminology, Create setups, Apply 2D operations, Facing, 2D 
adaptive clearing, 2D contour. Chamfer milling, Bore ,Tool simulation and stock material 
removal ,  Produce setup sheets , Product NC code via post processing,  

08 

04 

Computer Aided Engineering (CAE)  
Fundamentals of computer aided engineering,  
CAE includes mass property calculations, kinematic analysis and animation (movement, 
visualization, simulation and FEA). Case study based on modeling and analysis of structural, 
thermal/fluid, and dynamic (vibration analysis) system. Parameter optimization. 

08 

05 

Computer Integrated Manufacturing & Technology Driven Practices 
Introduction, Evolution, Objectives, CIM Hardware and Software, CIM Benefits, Nature and 
role of the elements of CIM, Identifying CIM needs, Data base requirements of CIM, Role 
of CAD/CAM in CIM, Obstacles to Computer Integrated Manufacturing, Concept of the 
future CIM systems, Socio -techno- economic aspects of CIM. 

08 
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06 

Rapid Prototyping and Tooling 
Introduction to RP, Technology Description, Overview of RP, Benefits and Application. RP 
Processes: Process overviews, STL file Generation, Classes of RP systems: Stereo-
lithography Approach (SLA), SLA with photo-polymerization (mathematical modelling of 
the process), SLA with liquid thermal polymerization, Selective Laser Sintering (SLS), 
Fused deposition modelling, Laminated object manufacturing, Laser powder forming. 
Prototype properties: Material properties, colour, dimensional accuracy, stability, surface 
finish, machinability, environmental resistance, operational properties. 
RP Applications: Design, Concept Models, Form & fit checking, Functional testing, CAD 
data verification, Rapid Tooling, Rapid manufacturing, Science & Medicine, RP processes 
for MEMS, Photolithography, Direct Laser Writer, Bulk Lithography for 3D micro 
fabrication (Modelling of beam propagation and curing in resin system). 

08 

 
Assessment: 
 
Internal Assessment for 20 marks: 
Consisting Two Compulsory Class Tests 
First test based on approximately 40% of contents and second test based on remaining contents (approximately 
40% but excluding contents covered in Test I) 
 
End Semester Examination:   
Weightage of each module in end semester examination will be proportional to number of respective lecture 
hours mentioned in the curriculum. 

1. Question paper will comprise of total six questions, each carrying 20 marks 
2. Question 1 will be compulsory and should cover maximum contents of the curriculum 
3. Remaining questions will be mixed in nature (for example if Q.2 has part (a) from module 3 then  

part (b) will be from any module other than module 3) 
4. Only Four questions need to be solved. 

 

References: 

1. 
Zimmers, Jr., Eastern Economy Edition 

2. bramanian, Tata McGraw Hill 
Publications 

3. Eastern Economy Edition 
4. 

Jimmie Browne, Pearson Education 
5. dhakrishan, S. Subramanyan, V. Raju, New Age International 

Publishers 
6.  Tata McGraw Hill Publications 
7. McGraw 

Hill Book Co. Singapore. 
8. David L. Goetsch, Fundamental of  CIM technology ,Delmar publication 
9. David Bedworth, Computer Integrated Design and Manufacturing, McGraw Hill. 
10. New Age International Publishers. 
11. 

Tiwari, Tata McGraw Hill 
12. McGraw Hill publishers 
13. - 

Ranky, Prentice Hall International 
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14. New Age 
International Publishers 

15. "Automation, Production Systems and Computer Integrated Manufacturing ", Groover M.P., 
Prentice-Hall of India Pvt. Ltd

16. -
Hill. 

17. 
Hill International Editions 

18. World Scientific Publishing 
19.  
20. World 

Scientific Publishing 
21. rs. 
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Course Code Course/Subject Name Credits 
MEC703 Production Planning and Control 4

Objectives:
1. To provide an exposure to Production Planning & Control (PPC) and its significance in Manufacturing 

Industries 
2. To give insight into the ongoing & futuristic trends in the control of inventory 
3. To appraise about need and benefits of planning functions related to products and processes 
4. To give exposure to production scheduling and sequencing so as to optimise resources 

 
Outcomes: Learner will  

1. Illustrate production planning functions and manage manufacturing functions in a better way 
2. Develop competency in scheduling and sequencing of manufacturing operations  
3. Forecast the demand of the product and prepare an aggregate plan 
4. Develop the skills of Inventory Management and cost effectiveness 
5. Create a logical approach to Line Balancing in various production systems 
6. Implement techniques of manufacturing planning and control 

 
Module Details Hrs 

1 

Concepts of PPC:  
1.1. Manufacturing systems- components and types, need for PPC, functions of PPC, 

relationship of PPC with other functions 
1.2. Factors influencing PPC in the organization, manufacturing methods- projects & jobbing 

products, batch, mass / flow production, continuous / process production.  
1.3. Organization of PPC- status of PPC department, internal structure, degree of 

centralization, PPC as an integrated approach 
1.4. Prerequisites of PPC  data pertaining to design, equipment, raw materials, tooling, 

performance standards, labour and operating systems 

06 

2 

Forecasting,  Aggregate planning, Capacity planning 
2.1. Forecasting: Need for forecasting, role of forecasting in PPC, forecasting methods of 

qualitative type like judgment techniques. Forecasting methods of quantitative types like 
time series analysis, least square method, moving averagemethod, exponential 
smoothing method. Forecasting Errors and Forecasting Bias 

2.2. Aggregate planning : Concept of aggregate planning, decision rules, strategies and 
methods 

2.3. Capacity Planning: Measurement of capacity, Measures of capacity, Factors influencing 
effective capacity, short range, medium range and long range capacity planning, Rough 
cut capacity planning. 

08 

3 

Inventory Control:  
3.1. Basic concepts of inventory, Types of inventory, purpose of holding stock and influence 

of demand on inventory, Costs associated with Inventory management. 
3.2. Inventory Models: Deterministic models - instantaneous stock replenishment model, 

Production model, planned shortages and price discount model, Probabilistic models-
fixed quantity system(Q-system) and Fixed period system (p-system) 

3.3. Selective Inventory Control techniques - ABC analysis, HML analysis and VED analysis 

08 

4 

Process Planning and Line Balancing 
4.1 Process planning: Prerequisite information requirement, steps in process planning, 

process planning in different situations, documents in process planning, machine / 
process selection & Computer Aided Process Planning 

4.2 Line Balancing: objectives, constraints, terminology in assembly line, heuristic methods 
like Kilbridge-Wester, Largest Candidate rule, Rank positional weight 

08 

5 
Production Scheduling and Sequencing  
5.1 Scheduling: Inputs for scheduling, loading and scheduling devices, factors influencing 

scheduling, scheduling techniques, use of Gantt Charts and basic scheduling problems. 
10 
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Project scheduling by using elements of network analysis PERT & CPM, cost analysis 
& crashing, resource leveling 

5.2 Sequencing: Product sequencing, dispatching, progress report & expediting and control. 
Jobs on 3 

Machines (n/3 problem) and Jackson Algorithm. Processing of 2 Jobs on m Machine (2/m) 
problem 

6 

MRP, MRP II, ERP 
6.1. Material Requirement planning(MRP) and Manufacturing Resource Planning (MRP-II) 

- general concepts, types of demands, Inputs to MRP, MRP objectives, outputs of MRP, 
Estimation of planned orderreleases. Benefits and  Limitations of MRP II 

6.2. Enterprise Resource Planning (ERP): Evolution, features, purpose of modeling an 
enterprise, information mapping, generic model of ERP, Modules in ERP, Methodology 
of implementation, critical success factors of ERP, Case studies of success and failure of 
ERP implementations, ERP packages 

08 

 
 
Assessment: 
 
Internal Assessment for 20 marks: 
Consisting Two Compulsory Class Tests 
First test based on approximately 40% of contents and second test based on remaining contents (approximately 
40% but excluding contents covered in Test I) 
 
End Semester Examination:   
Weightage of each module in end semester examination will be proportional to number of respective lecture 
hours mentioned in the curriculum. 

1. Question paper will comprise of total six questions, each carrying 20 marks 
2. Question 1 will be compulsory and should cover maximum contents of the curriculum 
3. Remaining questions will be mixed in nature (for example if Q.2 has part (a) from module 3 then  

part (b) will be from any module other than module 3) 
4. Only Four questions need to be solved. 

 
References 
 

1. Production Planning and Control  Samuel Eilon. 
2. Production Planning and Control  L C Jamb 
3. Production Planning and Control, W. Boltan-Longman Scientific & Technical 
4. Production Systems- Planning, Analysis& Control, James. L. Riggs-John Wiley &Sons 
5. Manufacturing Planning and Control Systems, Thomas E. Vollman, WilliamL.Berry& Others-

Galgotia Publishers 
6. Manufacturing Process Planning and Systems Engineering, AnandBewoor-Dreamtech Press 
7. Production and Operations Management, S.N.Chary- TMH publishing company
8. Modernization & Manufacturing Management, L.C. Jhamb - Everest PublishingHouse
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Course Code Course/Subject Name Credits
MEDLO7031 MECHANICAL VIBRATION 4

Objectives: 
1.  To study basic concepts of vibration analysis 
2. To acquaint with the principles of vibration measuring instruments 
3. To acquaint with the practices of monitoring health conditions of the systems 

 
Outcomes: Learner will  

1. Develop mathematical model to represent dynamic system. 
2. Estimate natural frequency of mechanical element / system. 
3. Analyse vibratory response of mechanical element / system. 
4. Estimate the parameters of vibration isolation system and  
5. Control the vibrations to the acceptable level using basic vibration principles 
6. Handle the vibration measuring instruments 
 

Module Details Hrs. 
1 1.1 Basic Concepts of Vibration: Introduction, classification, terminology, modelling 

vibration analysis 
1.2 Free Undamped Single Degree of Freedom Vibration System: Longitudinal, transverse, 

Principle, Newton, Energy, Lagrangian and Rayleigh's method 

 
 
 
 

08 
2 Multi Degree of Freedom System: 

2.1 Undamped free vibration: Free vibration equation of motion, Influence coefficients 
(stiffness and flexibility), Reciprocity theorem, Generalized Coordinates, and Coordinate 
Coupling, Lagrangian equations, Rayleigh and Dunkerley method, two rotor and geared 
systems 
2.2 Eigen Values and Eigen vectors: for translatory and torsional two d.o.f. systems, Matrix 

(translatory and torsional unbranched systems) 

 
 

10 

3 Free Damped Single Degree of Freedom Vibration System:Types of dampers, Viscous 
damped system- translatory and rotary systems, Coulomb's damping- final rest position of body 
in coulomb damping, motion with negative damping factor,  

 
06 
 

4 4.1 Forced Single Degree of Freedom Vibratory System:Analysis of linear and torsional 
systems subjected to harmonic force excitation and harmonic motion excitation  
4.2 Vibration Isolation and Control: Conventional Methods: By mass /Inertia, stiffness, 
damping (vibration isolation principles ) Force Transmissibility, motion transmissibility, 
typical isolators & mounts. Introduction to  Semi-Active and Active Vibration control. 

 
 

10 

5 5.1 Vibration Measuring Instruments:Principle of seismic instruments, vibrometer, 
accelerometer- undamped, damped 
 5.2 Introduction to Conditioning Monitoring and Fault Diagnosis:Introduction to 
conditioning monitoring and fault diagnosis,Condition & Vibration Monitoring Techniques, 
Condition / vibration monitoring data collection. Signature analysis 

 
 

07 

 
6 

Non-Linear Vibration:Basics of Non-linear vibration, systems with non-linear elastic 
properties, free vibrations of system with non-linear elasticity and damping, phase plane 

 

 
07 

 
Assessment: 
 
Internal Assessment for 20 marks: 
Consisting Two Compulsory Class Tests 
First test based on approximately 40% of contents and second test based on remaining contents (approximately 
40% but excluding contents covered in Test I) 
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End Semester Examination:   
Weightage of each module in end semester examination will be proportional to number of respective lecture 
hours mentioned in the curriculum.

1. Question paper will comprise of total six questions, each carrying 20 marks 
2. Question 1 will be compulsory and should cover maximum contents of the curriculum 
3. Remaining questions will be mixed in nature (for example if Q.2 has part (a) from module 3 then  

part (b) will be from any module other than module 3)  
4. Only Four questions need to be solved 

 
References: 
1. Mechanical Vibrations by S.S.Rao, fourth edition,  Pearson Education 
2. Mechanical Vibraitons by G. K. Grover 
3. Fundamentals of Mechanical Vibration by S.Graham Kelly, Tata McGraw Hll 
4. Vibration Analysis by P. Srineevasan, Tata McGraw Hill 
5. Mechanical Vibrations- Schaum's outline series, William W.Seto, McGraw Hill 
6. Theory and Practice of Mechanical Vibrations by J.S.Rao, K. Gupta, New Age International Publications

  
7. Mechanical Vibrations by Den, Chambil, Hinckle 
8. Mechanical Vibrations by J.P.Den Hartog, McGraw Hill Book Company Inc 
9. Introduction to Dynamics and Control by Leonard Meirovitch, Wiley, New York 
10. Elements of Vibration Analysis by Leonard Meirovitch, McGrmv- Hill, New York 
11. Dynamics and Control of Strucdtures by Leonard Meirovitch, Wiley, New York 
12. Matrices and Transformations by Antony J. Pettofrezzo,  Dover, New York 
13. Principles of Vibration by Benson H. Tongue, Oxford University Press 
14. Theory of Vibration with Applications, by W. Thomson, 2nd edition, Pearson Education 

 Vibrations by Balakumar Balachandan, Edward Magrab, Cengagae Learning
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Course  Code Course/Subject Name Credits 
MEDLO7032 AUTOMOBILE ENGINEERING 04 

Objectives: 
1. To impart the understanding of important mechanical systems of an automobile 
2. To provide insight into the electrical systems of an automobile 
3. To familiarize with the latest technological developments in automotive technology 

 
Outcomes: Learner will  

1. Illustrate the types and working of clutch and transmission system. 
2. Demonstrate the working of different types of final drives, steering gears and braking systems 
3. Illustrate the constructional features of wheels, tyres and suspension systems 
4. Demonstrate the understanding of types of storage, charging and starting systems 
5. Identify the type of body and chassis of an automobile 
6. Comprehend the different technological advances in automobile 

 
 

Module Details Hrs 

1 

Clutch : 
Requirements of Clutches, Types of Clutches; Single Plate, Multi-plate, Wet Clutch, Semi-
centrifugal, Centrifugal. Clutch materials. Clutch operating mechanisms; Mechanical, Electric, 
Hydraulic and Vacuum. Free Pedal Play.  
Transmission: 
Necessity of gear box. Sliding mesh, Constant mesh, and Synchromesh 
Gear selector mechanisms. Overdrives and hydrodynamic torque converter, Trouble shooting and 
remedies. 
Propeller Shaft and Axle: 
Propeller shafts and universal joints: Types and construction, Different types of universal joints 
and constant velocity joints 
Types of live axles; semi, three quarter and full floating axles 
Types of Front Stub Axles; Elliot, Reverse Elliot, Lamoine and Reverse Lamoine 

09 

2 

Final Drive and Differential : 
Types of Final drive; spiral, bevel, Hypoid and worm drives. 
Necessity of differential, Working of differential, Conventional and non-slip differential, Trouble 
shooting and remedies 
Steering System : 
Steering geometry, Steering requirements, Steering linkages and steering gears. Over steer and 
under steer, Cornering power, Reversibility of steering gears. 
Braking System: 
Requirement of brake, Classification of brakes, Brake Actuation Methods; Mechanical, Hydraulic, 
Pneumatic, Electro and vacuum brakes. Types of Disc brakes and Drum Brakes, Brake trouble 
shooting, Introduction to antilock braking system (ABS) 

08 

3 

Suspension System 
Objects of suspension, Basic requirements, Sprung and un-sprung mass, Types of Independent and 
rigid axle suspension. Air suspension and its features. Pitching, rolling and bouncing. Shock 
absorbers and its types 
Wheels and Tyres: 
Requirements of wheels and tyres. Types of wheels, types of tyres and types of carcass 

07 

4 

Automotive Electrical System : 
Storage System: 
Lead-Acid Battery; construction, working, ratings, types of charging methods, Alkaline, ZEBRA, 
Sodium Sulphur and Swing batteries 
Charging System:  

06 
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Dynamo: Principle of operation, Construction and Working. Regulators, combined current and 
voltage regulator.  
Alternator: Principle of operation, Construction, Working. Rectification from AC to DC
Starting system:  
Requirements, Various torque terms used, Starter motor drives; Bendix, Rubber compression, 
Compression Spring, Overrunning Clutch.  
Starter motor solenoids and switches 

5 

Body Engineering: 
Importance of Body design, Materials for body construction-Styling forms-Coach and bus body 
style, layouts of passenger cars, Bus and truck bodies.  
Chassis types and structure types: Open, Semi integral and integral bus structure 
Frames: functions and types of frames, Loads on frames, Load distribution of structure, Location 
of power plant 

06 

6 

Recent trends in Automobiles : 
Intelligent Vehicle Systems :  
Cruise Control, Adaptive Cruise Control (ACC), Electronic Stability Program (ESP), Electronic 
Brake Distribution (EBD), Traction Control System (TCS). Integrated Starter Alternator (ISA) 

04 

 
Assessment: 
 
Internal Assessment for 20 marks: 
Consisting Two Compulsory Class Tests 
First test based on approximately 40% of contents and second test based on remaining contents (approximately 
40% but excluding contents covered in Test I) 
 
End Semester Examination:   
Weightage of each module in end semester examination will be proportional to number of respective lecture 
hours mentioned in the curriculum. 

1. Question paper will comprise of total six questions, each carrying 20 marks 
2. Question 1 will be compulsory and should cover maximum contents of the curriculum 
3. Remaining questions will be mixed in nature (for example if Q.2 has part (a) from module 3 then  

part (b) will be from any module other than module 3)  
4. Only Four questions need to be solved 

 
 
Reference Books: 

 
1. Automobile Engineering, Kirpal Singh, Vol I & II, Standard publishers Distributors ,Delhi 
2. The Automobile by Harbans Singh Reyat  
3. The Automobile Engineering by T.R. Banga and Nathu Singh  
4. Automotive Engineering Fundamentals by Richard Stone, Jeffrey K. Ball,SAE International 
5. Vehicle body engineering by J Powlowski  
6. Automobile Mechanics, N. K. Giri, 8thEdition, Khanna Publishers 
7. Bosch Automotive Hand Book, 6thEdition, SAE Publications 
8. Automotive Mechanics by William H. Crouse and Donald L. Anglin, 10th Edition, McGraw Hill 
9. Motor vehicles by T. K. Garrett, K. Newton and W. Steeds 
10. Automotive Mechanics by Joseph Heitner  
11. Automobile Electrical and Electronics by Tom Denton 
12. Automotive Electrical Equipment by P. L. Kohli 
13. Computerised Engine Control by Dick H. King 
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Course  Code Course/Subject Name Credits 
MEDLO7033 Pumps, Compressors and Fans 4

 
Objectives 

1. To study of Different types of Pumps, Compressors & Fans  
2. To familiarise design aspects of Pumps, Compressors & Fans  

 
Outcomes:  

1. Select suitable Pump 
2. Design a reciprocating pump and analyse its performance 
3. Design a centrifugal pump and analyse its performance 
4. Demonstrate basic principles of fans and blowers 
5. Design fan/blower and analyse its performance 
6. Design a compressor and analyse its performance 

 
Module Detailed Contents Hrs. 

01 
Introduction to Fluid Machinery: Introduction to pumps, Introduction to blowers and 
compressors, Basic equations of energy transfer between fluid and rotor, Performance 
characteristics, Dimensionless parameters, Specific speed, stage velocity triangles, work and 
efficiency. 

04 

02 

Reciprocating Pumps and Centrifugal Pumps: Introduction: Types, Component and 
Working of Reciprocating pump and Centrifugal Pumps, Discharge, Work done and power 
required to drive for single acting and double acting, Coefficient of discharge, slip, Effect of 
acceleration of piston on velocity and pressure, indicator diagram, Air Vessel, Operating 
characteristics. 

 

06 

03 
Design & Analysis of Pumps: Design procedure and design optimization of Pumps, selection 
of pumps, Thermal design- Selection of materials for high temperature and corrosive fluids, 
Hydraulic design- Selection of impeller and casing dimension using industrial manuals 

 

08 

04 

Introduction to Fans, Blowers and Compressors: Classification of blowers, Basics of 
stationary and moving air, Eulers characteristics, velocity triangles and operating pressure 
conditions, Equations for blowers, Losses and hydraulic efficiency, flow through impeller 
casing, inlet nozzle, Volute, diffusers, leakage, mechanical losses, surge and stall, 
Applications of blowers and fans 
Compressors: Basic theory, classification and application, Working with enthalpy-entropy 
diagram 

 

06 

05 
Design and Analysis of Fans and Blowers: Rotor design airfoil theory, vortex theory, 
cascade effects, degree of reaction, Design procedure for selection and optimization of 
Blowers. Stage pressure rise, stage parameters and design parameters, Design of impeller and 
casing dimension in aerodynamic design 

 

06 

06 

Design & Analysis of Compressors: Construction and approximate calculation of 
centrifugal compressors, impeller flow losses, slip factor, diffuser analysis, performance 
curves of centrifugal compressors, Basic design features of axial flow compressors; velocity 
triangles, enthalpy-entropy diagrams, stage losses and efficiency, work done factor, simple 
stage of axial flow compressors 

 

06 

 

Assessment: 
 
Internal Assessment for 20 marks: 
Consisting Two Compulsory Class Tests 
First test based on approximately 40% of contents and second test based on remaining contents (approximately 
40% but excluding contents covered in Test I) 
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End Semester Examination:   
Weightage of each module in end semester examination will be proportional to number of respective lecture 
hours mentioned in the curriculum.

1. Question paper will comprise of total six questions, each carrying 20 marks 
2. Question 1 will be compulsory and should cover maximum contents of the curriculum 
3. Remaining questions will be mixed in nature (for example if Q.2 has part (a) from module 3 then  

part (b) will be from any module other than module 3)  
4. Only Four questions need to be solved. 

 

Reference Books: 

1. Principles of Turbo machinery by Shepherd, D.G., Macmillan 
2. Centrifugal Pump Design by John Tuzson, John Wiley 
3. Blowers and Pumps by Stepanff, A.J., John Wiley and Sons Inc. 
4. Centrifugal pumps and blowers by Austin H. Chruch, John Wiley and Sons 
5. Centrifugal Pumps Design and Applications by Val S.Labanoff and Robert Ross, Jaico P House 
6. Pump Hand Book by Igori Karassik, McGraw-Hill International Edition 
7. Pumps by G.K.Sahu, New age international 
8. Turbine, Compressors and Fans by S.M.Yahya, Tata Mc-Graw Hill Publishing Company 
9. Fluid Mechanics and Hydraulic Machines by R. K. Bansal, Laxmi Publication 
10. Gas Turbines by V. Ganeshan, Tata Mc-Graw Hill Publishing Company 
11. Steam and Gas Turbine by R. Yadav,Central Publishing House, Allahabad 
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Course  Code Course/subject Name Credits 
MEDLO7034 Computational Fluid Dynamics 4

 
Objectives:
1. To study basic principles of Computational Fluid Dynamics 
2. To study grid generation and discretization methods  
 
Outcomes: 
1. Demonstrate methodology to work with CFD 
2. Illustrate principles of grid generation and discritisation methods 
3. Identify and apply specific boundary conditions relevant to specific application 
4. Decide solution parameters relevant to specific application 
5. Analyze the results and draw the appropriate inferences 
6. Demonstrate basic principles of FVM  
 

Module Detailed Contents Hrs. 

01 
Introduction: What is CFD, Scope and Application of CFD, Methods of Predictions like 
Experimental and theoretical, Working of Commercial CFD Software, Solution 
methodology-Preprocessing, Solver, Post processing.  

04 

02 
Mathematical description of Physical Phenomenon: Governing Differential Equations, 
Meaning of Differential equation, The Continuity Equation, A Momentum equation, The 
Energy Equation, The General Differential Equation, Boundary Conditions, Initial and 
Boundary Conditions, Initial and Boundary Value problems. 

 

06 

03 

Grid Generation and Discretization Methods:  
Structured and unstructured Grids: O-type, H-type, C-type of Structured Grid Generation, 
Mesh Adaptation.  
The Nature of Numerical Methods: The Discritization Concept, The Structure of the 
Discritization Equation.  
Basic discretization techniques applied to model equations and systems of equations: finite 
difference, finite volume and finite element methods. 
Methods of Deriving the Discretization Equations, Taylor-Series Formulation, Variational 
Formulation, Method of Weighted Residuals, Control Volume Formulation 

 

08 

04 
Heat Conduction, Convection and Diffusion: Steady One-dimensional Conduction, 
Unsteady One-dimensional Conduction, Two and Three-dimensional Situations, Over 
relaxation and Under relaxation, Steady One-dimensional and Two Dimensional Convection-
Diffusion, Unsteady One-dimensional Convection. 

 

05 
Incompressible Fluid Flow: Governing Equations, Stream Function-Vorticity Method, 
Determination of Pressure for Viscous Flow, The SIMPLE, SIMPLER Algorithm, 
Introduction to Turbulence Modeling, Basic Theories of Turbulence, The Time-Averaged 
Equations for Turbulent Flow.  

 

06 
Finite Volume Methods: FVM solutions to steady one, two and three dimensional diffusion problems 
and unsteady one and two dimensional diffusion problems, FVM solutions to convection-diffusion 
problems - one and two dimensional, steady and unsteady; Advection schemes; Pressure velocity 
coupling  

 

 

08 

 
Assessment: 
 
Internal Assessment for 20 marks: 
Consisting Two Compulsory Class Tests 
First test based on approximately 40% of contents and second test based on remaining contents (approximately 
40% but excluding contents covered in Test I) 
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End Semester Examination: 
Weightage of each module in end semester examination will be proportional to number of respective lecture 
hours mentioned in the curriculum.

1. Question paper will comprise of total six questions, each carrying 20 marks
2. Question 1 will be compulsory and should cover maximum contents of the curriculum 
3. Remaining questions will be mixed in nature (for example if Q.2 has part (a) from module 3 then  

part (b) will be from any module other than module 3) 
4. Only Four questions need to be solved. 

 
References: 

 
1. An introduction to computational fluid dynamics-The finite volume method, Versteeg.H.K. , 

Malalasekera.W., Prentice Hall  
2. Computational Fluid Mechanics and Heat Transfer, Anderson, D.A., Tannehill, I.I., and Pletcher, R.H., 

Hemishphere Publishing Corporation, New York, USA, 1984 
3. Introduction to Computational Fluid Dynamics, Niyogi P. ,Laha M.K., Chakrabarty S.K., Pearson 

Education, India 
4. Computational Fluid Flow and Heat Transfer, Muralidhar, K.,andSundararajan,T., Narosa Publishing 

House ,New Delhi  
5. Computer Simulation of flow and heat transfer, Ghoshdasdidar, P. S., Tata McGraw-Hill Publishing 

Company Ltd 
6. Finite Element Programming of the Navier Stock Equation, Taylor, C and Hughes J.B., Pineridge Press 

Ltd.U.K. 
7. Computational Techniques for Fluid Dynamics: Fundamental and General Techniques, Fletcher, 

C.A.J., Springer-Verlag  
8. Numerical Fluid Dynamics, Bose, T. K., Narosa Publishing House 
9. T. J. Chung, Computational Fluid Dynamics, Cambridge University Press 
10. Anderson, J.D. Computational Fluid Dynamics, McGraw Hill 
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Course  Code Course Name Credits  
ILO 7011 Product Life Cycle Management 03

 

Objectives: 
1. To familiarize the students with the need, benefits and components of PLM 
2. To acquaint students with Product Data Management & PLM strategies  
3. To give insights into new product development program and guidelines for designing and developing 

a product 
4. To familiarize the students with Virtual Product Development 

Outcomes:  

1. Gain knowledge about phases of PLM, PLM strategies and methodology for PLM feasibility study 
and PDM implementation.  

2. Illustrate various approaches and techniques for designing and developing products.  
3. Apply product engineering guidelines / thumb rules in designing products for moulding, machining, 

sheet metal working etc.  
4. Acquire knowledge in applying virtual product development tools for components, machining and 

manufacturing plant 
 

Module Detailed Contents Hrs 

01 

Introduction to Product Lifecycle Management (PLM):Product Lifecycle 
Management (PLM), Need for PLM,  Product Lifecycle Phases, Opportunities of 
Globalization, Pre-PLM Environment, PLM Paradigm, Importance & Benefits of PLM, 
Widespread Impact of PLM, Focus and Application, A PLM Project, Starting the PLM 
Initiative, PLM Applications 
PLM Strategies: Industrial strategies, Strategy elements, its identification, selection and 
implementation, Developing PLM Vision and PLM Strategy , Change management for 
PLM 

10 

02 

Product Design: Product Design and Development Process, Engineering Design, 
Organization and Decomposition in Product Design, Typologies of Design Process 
Models, Reference Model, Product Design in the Context of the Product Development 
Process, Relation with the Development Process Planning Phase, Relation with the Post 
design Planning Phase, Methodological Evolution in Product Design, Concurrent 
Engineering, Characteristic Features of Concurrent Engineering, Concurrent Engineering 
and Life Cycle Approach, New Product Development (NPD) and Strategies, Product 
Configuration and Variant Management, The Design for X System, Objective Properties 
and Design for X Tools, Choice of Design for X Tools and Their Use in the Design 
Process 

09 

03 
Product Data Management (PDM):Product and Product Data, PDM systems and 
importance, Components of PDM, Reason for implementing a PDM system, financial 
justification of PDM, barriers to PDM implementation 

05 

04 

Virtual Product Development Tools: For components, machines, and manufacturing 
plants, 3D CAD systems and realistic rendering techniques, Digital mock-up, Model 
building, Model analysis, Modeling and simulations in Product Design, Examples/Case 
studies 

05 

05 
Integration of Environmental Aspects in Product Design: Sustainable Development, 
Design for Environment, Need for Life Cycle Environmental Strategies, Useful Life 

05 
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Extension Strategies, End-of-Life Strategies, Introduction of Environmental Strategies 
into the Design Process, Life Cycle Environmental Strategies and Considerations for 
Product Design 

06 

Life Cycle Assessment and Life Cycle Cost Analysis: Properties, and Framework of 
Life Cycle Assessment, Phases of LCA in ISO Standards, Fields of Application and 
Limitations of Life Cycle Assessment, Cost Analysis and the Life Cycle Approach, 
General Framework for LCCA, Evolution of Models for Product Life Cycle Cost 
Analysis 

05 

 

Assessment: 
 
Internal Assessment for 20 marks: 
Consisting Two Compulsory Class Tests 
First test based on approximately 40% of contents and second test based on remaining contents (approximately 
40% but excluding contents covered in Test I) 
 
End Semester Examination:   
Weightage of each module in end semester examination will be proportional to number of respective lecture 
hours mentioned in the curriculum. 

1. Question paper will comprise of total six questions, each carrying 20 marks 
2. Question 1 will be compulsory and should cover maximum contents of the curriculum 
3. Remaining questions will be mixed in nature (for example if Q.2 has part (a) from module 3 then  

part (b) will be from any module other than module 3) 
4. Only Four questions need to be solved. 

 
 
 
REFERENCES: 

1. 
Springer-Verlag, 2004. ISBN: 1852338105 

2. -A life cycle 
 

3. 
ISBN: 3540257314  

4. 
McGraw Hill, 2006, ISBN: 0070636265  
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Course  Code Course Name Credits  
ILO 7012 Reliability Engineering 03

 

Objectives: 
1. To familiarize the students with various aspects of probability theory 
2. To  acquaint the students with reliability and its concepts 
3. To introduce the students to methods of estimating the system reliability of simple and complex 

systems 
4. To understand the various aspects of Maintainability, Availability and FMEA procedure 

Outcomes:  

1. Understand and apply the concept of Probability to engineering problems 
2. Apply various reliability concepts to calculate different reliability parameters 
3. Estimate the system reliability of simple and complex systems 
4. Carry out a Failure Mode Effect and Criticality Analysis 

 
Module Detailed Contents Hrs 

01 

Probability theory: Probability: Standard definitions and concepts; Conditional 
Probability, B  
Probability Distributions: Central tendency and Dispersion; Binomial, Normal, 
Poisson, Weibull, Exponential, relations between them and their significance. 
Measures of Dispersion:Mean, Median, Mode, Range, Mean Deviation, Standard 
Deviation, Variance, Skewness and Kurtosis. 

08 

02 

Reliability Concepts: Reliability definitions, Importance of Reliability, Quality 
Assurance and Reliability, Bath Tub Curve. 
Failure Data Analysis: Hazard rate, failure density, Failure Rate, Mean Time To Failure 
(MTTF), MTBF, Reliability Functions. 
Reliability Hazard Models: Constant Failure Rate, Linearly increasing, Time Dependent 
Failure Rate, Weibull Model. Distribution functions and reliability analysis. 

08 

03 
System Reliability: System Configurations: Series, parallel, mixed configuration, k out 
of n structure, Complex systems. 

05 

04 

Reliability Improvement: Redundancy Techniques: Element redundancy, Unit 
redundancy, Standby redundancies. Markov analysis. 
System Reliability Analysis  Enumeration method, Cut-set method, Success 
Path method, Decomposition method. 

08 

05 

Maintainability and Availability: System downtime, Design for Maintainability: 
Maintenance requirements, Design methods: Fault Isolation and self-diagnostics, Parts 
standardization and Interchangeability, Modularization and Accessibility, Repair Vs 
Replacement. 
Availability  qualitative aspects. 

05 

06 

Failure Mode, Effects and Criticality Analysis: Failure mode effects analysis, 
severity/criticality analysis, FMECA examples. Fault tree construction, basic symbols, 
development of functional reliability block diagram, Fau1t tree analysis and Event tree 
Analysis 

05 

 

Assessment: 
 
Internal Assessment for 20 marks: 
Consisting Two Compulsory Class Tests 
First test based on approximately 40% of contents and second test based on remaining contents (approximately 
40% but excluding contents covered in Test I) 
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End Semester Examination:   
Weightage of each module in end semester examination will be proportional to number of respective lecture 
hours mentioned in the curriculum.

1. Question paper will comprise of total six questions, each carrying 20 marks 
2. Question 1 will be compulsory and should cover maximum contents of the curriculum 
3. Remaining questions will be mixed in nature (for example if Q.2 has part (a) from module 3 then  

part (b) will be from any module other than module 3) 
4. Only Four questions need to be solved. 

 
 
 
REFERENCES: 

1. -Wast Press (P) Ltd., 1985. 
2.  
3.  
4.  
5. n Wiley & Sons. 
6. -Hill Publishing Co. Ltd. 
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Course  Code Course Name Credits  
ILO 7013 Management Information System 03

 

Objectives: 
1. The course is blend of Management and Technical field. 
2. Disc

technology architectures on which information systems are built 
3. Define and analyze typical functional information systems and identify how they meet the needs of 

the firm to deliver efficiency and competitive advantage 
4. Identify the basic steps in systems development 

Outcomes:  

1. Explain how information systems Transform Business 

2. Identify the impact information systems have on an organization 

3. Describe IT infrastructure and its components and its current trends 

4. Understand  the principal tools and technologies for accessing information from databases to 
improve business performance and decision making 

5. Identify the types of systems used for enterprise-wide knowledge management and how they provide 
value for businesses 

 

Module Detailed Contents Hrs 

01 
Introduction To Information Systems (IS): Computer Based Information Systems, Impact 
of IT on organizations, Importance of IS to Society. Organizational Strategy, Competitive 
Advantages and IS 

4 

02 

Data and Knowledge Management: Database Approach, Big Data, Data warehouse and 
Data Marts, Knowledge Management 
Business intelligence (BI): Managers and Decision Making, BI for Data analysis and 
Presenting Results   

7 

03 Ethical issues and Privacy: Information Security. Threat to IS, and Security Controls 7 

04 
Social Computing (SC): Web 2.0 and 3.0, SC in business-shopping, Marketing, 
Operational and Analytic CRM,  E-business and E-commerce  B2B B2C. Mobile 
commerce. 

7 

05 
Computer Networks Wired and Wireless technology, Pervasive computing, Cloud 
computing model. 

6 

06 

Information System within Organization: Transaction Processing Systems, Functional 
Area Information System, ERP and ERP support of Business Process. 
Acquiring Information Systems and Applications: Various System development life cycle 
models. 

8 

 

Assessment: 
 
Internal Assessment for 20 marks: 
Consisting Two Compulsory Class Tests 
First test based on approximately 40% of contents and second test based on remaining contents (approximately 
40% but excluding contents covered in Test I) 
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End Semester Examination: 
Weightage of each module in end semester examination will be proportional to number of respective lecture 
hours mentioned in the curriculum.

1. Question paper will comprise of total six questions, each carrying 20 marks
2. Question 1 will be compulsory and should cover maximum contents of the curriculum 
3. Remaining questions will be mixed in nature (for example if Q.2 has part (a) from module 3 then  

part (b) will be from any module other than module 3) 
4. Only Four questions need to be solved. 

 
 
 
REFERENCES: 

1. Kelly Rainer, Brad Prince, Management Information Systems, Wiley 
2. K.C. Laudon and J.P. Laudon, Management Information Systems: Managing the Digital Firm, 10th 

Ed., Prentice Hall, 2007.
3. D. Boddy, A. Boonstra, Managing Information Systems: Strategy and Organization, Prentice Hall, 

2008
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Course  Code Course Name Credits  
ILO 7014 Design of Experiments 03

 

Objectives: 
1. To understand the issues and principles of Design of Experiments (DOE) 
2. To list the guidelines for designing experiments 
3. To become familiar with methodologies that can be used in conjunction with experimental designs for 

robustness and optimization 
 

Outcomes:  
1. Plan data collection, to turn data into information and to make decisions that lead to appropriate action 
2. Apply the methods taught to real life situations 
3. Plan, analyze, and interpret the results of experiments 

 

Module Detailed Contents Hrs 

01 

Introduction 
1.1 Strategy of Experimentation 
1.2 Typical Applications of Experimental Design 
1.3 Guidelines for Designing Experiments 
1.4 Response Surface Methodology

06 

02 

Fitting Regression Models 
2.1 Linear Regression Models 
2.2 Estimation of the Parameters in Linear Regression Models 
2.3 Hypothesis Testing in Multiple Regression 
2.4 Confidence Intervals in Multiple Regression 
2.5 Prediction of new response observation 
2.6 Regression model diagnostics 
2.7 Testing for lack of fit 

08 

03 

Two-Level Factorial Designs 
3.1 The 22 Design 
3.2 The 23 Design 
3.3 The General2k Design 
3.4 A Single Replicate of the 2k Design 
3.5 The Addition of Center Points to the 2k Design, 
3.6 Blocking in the 2k Factorial Design 
3.7 Split-Plot Designs 

07 

04 

Two-Level Fractional Factorial Designs 
4.1 The One-Half Fraction of the 2k Design 
4.2 The One-Quarter Fraction of the 2k Design 
4.3 The General 2k-p Fractional Factorial Design 
4.4 Resolution III Designs 
4.5 Resolution IV and V Designs 
4.6 Fractional Factorial Split-Plot Designs 

07 

05 

Response Surface Methods and Designs 
5.1 Introduction to Response Surface Methodology 
5.2 The Method of Steepest Ascent 
5.3 Analysis of a Second-Order Response Surface 
5.4 Experimental Designs for Fitting Response Surfaces 

07 
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06

Taguchi Approach 
6.1 Crossed Array Designs and Signal-to-Noise Ratios 
6.2 Analysis Methods
6.3 Robust design examples 

04 

 
Assessment: 
 
Internal Assessment for 20 marks: 
Consisting Two Compulsory Class Tests 
First test based on approximately 40% of contents and second test based on remaining contents (approximately 
40% but excluding contents covered in Test I) 
 
End Semester Examination:   
Weightage of each module in end semester examination will be proportional to number of respective lecture 
hours mentioned in the curriculum. 

1. Question paper will comprise of total six questions, each carrying 20 marks 
2. Question 1 will be compulsory and should cover maximum contents of the curriculum 
3. Remaining questions will be mixed in nature (for example if Q.2 has part (a) from module 3 then  

part (b) will be from any module other than module 3) 
4. Only Four questions need to be solved. 

 
 
REFERENCES: 

1. Raymond H. Mayers, Douglas C. Montgomery, Christine M. Anderson-Cook,  Response Surface 
Methodology: Process and Product Optimization using Designed   Experiment, 3rd edition,John 
Wiley & Sons, New York, 2001 

2. D.C. Montgomery, Design and Analysis of Experiments, 5th edition, John Wiley & Sons, New York, 
2001 

3. George E P Box, J Stuart Hunter, William G Hunter, Statics for Experimenters: Design, Innovation 
and Discovery, 2nd Ed. Wiley 

4. W J Dimond, Peactical Experiment Designs for Engineers and Scintists, John Wiley and Sons Inc. 
ISBN: 0-471-39054-2 

5. Design and Analysis of Experiments (Springer text in Statistics), Springer by A.M. Dean, and D. 
T.Voss 



University of Mumbai,     B. E. (Mechanical Engineering),   Rev 2016 108 

Course  Code Course Name Credits  
ILO 7015 Operations Research 03

 

Objectives: 

1. Formulate a real-world problem as a mathematical programming model.  
2. Understand the mathematical tools that are needed to solve optimization problems.  
3. Use mathematical software to solve the proposed models. 

Outcomes:  

1. Understand the theoretical workings of the simplex method, the relationship between a linear program 
and its dual, including strong duality and complementary slackness. 

2. Perform sensitivity analysis to determi
solution as the data change.  

3. Solve specialized linear programming problems like the transportation and assignment problems, solve 
network models like the shortest path, minimum spanning tree, and maximum flow problems. 

4. Understand the applications of integer programming  and  a queuing model and compute important 
performance measures 

 

Module Detailed Contents Hrs 

01 

Introduction to Operations Research: Introduction, , Structure of the Mathematical 
Model, Limitations of Operations Research 
Linear Programming: Introduction, Linear Programming Problem, Requirements of 
LPP, Mathematical Formulation of LPP,  Graphical method,  Simplex Method Penalty 
Cost Method or Big M-method,  Two Phase Method, Revised simplex method,  Duality, 
Primal  Dual construction, Symmetric and Asymmetric Dual, Weak Duality Theorem, 
Complimentary Slackness Theorem, Main Duality Theorem, Dual Simplex Method, 
Sensitivity Analysis 
Transportation Problem:  Formulation, solution, unbalanced Transportation problem. 
Finding basic feasible solutions  
approximation method. Optimality test: the stepping stone method and MODI method. 
Assignment Problem: Introduction, Mathematical Formulation of the Problem, 
Hungarian Method Algorithm,  Processing of n Jobs Through Two Machines and m 
Machines, Graphical Method of Two Jobs m Machines Problem Routing Problem, 
Travelling Salesman Problem 
Integer Programming Problem: Introduction, Types of Integer Programming Problems, 

. Introduction to 
Decomposition algorithms. 

14 

02 
Queuing models: queuing systems and structures, single server and multi-server models, 
Poisson input, exponential service, constant rate service, finite and infinite population 

05 

03 

Simulation: Introduction, Methodology of Simulation, Basic Concepts, Simulation 
Procedure, Application of Simulation Monte-Carlo Method:  Introduction, Monte-Carlo 
Simulation, Applications of Simulation, Advantages of Simulation, Limitations of 
Simulation 

05 

04 

Dynamic programming. Characteristics of dynamic programming. Dynamic 
programming approach for Priority Management employment smoothening, capital 
budgeting, Stage Coach/Shortest Path, cargo loading and Reliability problems. 

05 
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05 

Game Theory. Competitive games, rectangular game, saddle point, minimax (maximin) 
method of optimal strategies, value of the game. Solution of games with saddle points, 
dominance principle. Rectangular games without saddle point  mixed strategy for 2 X 2 
games.

05 

06 
Inventory Models: Classical EOQ Models, EOQ Model with Price Breaks, EOQ with 
Shortage, Probabilistic EOQ Model, 

05 

 
Assessment: 
 
Internal Assessment for 20 marks: 
Consisting Two Compulsory Class Tests 
First test based on approximately 40% of contents and second test based on remaining contents (approximately 
40% but excluding contents covered in Test I) 
 
End Semester Examination:   
Weightage of each module in end semester examination will be proportional to number of respective lecture 
hours mentioned in the curriculum. 

1. Question paper will comprise of total six questions, each carrying 20 marks 
2. Question 1 will be compulsory and should cover maximum contents of the curriculum 
3. Remaining questions will be mixed in nature (for example if Q.2 has part (a) from module 3 then  

part (b) will be from any module other than module 3) 
4. Only Four questions need to be solved. 

 
 
REFERENCES: 

1. Taha, H.A. "Operations Research - An Introduction", Prentice Hall, (7th Edition), 2002. 
2. Ravindran, A, Phillips, D. T and Solberg, J. J. "Operations Research: Principles and Practice", John 

Willey and Sons, 2nd Edition, 2009 
3. Hiller, F. S. and Liebermann, G. J. "Introduction to Operations Research", Tata McGraw Hill, 2002. 
4. Operations Research, S. D. Sharma, KedarNath Ram Nath-Meerut 
5. Operations Research, KantiSwarup, P. K. Gupta and Man Mohan, Sultan Chand & Sons 
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Course  Code Course Name Credits  
ILO 7016 Cyber Security and Laws 03

 

Objectives: 
1. To understand and identify different types cybercrime and cyber law 
2. To recognized Indian IT Act 2008 and its latest amendments 
3. To learn various types of security standards compliances 

Outcomes:  

1. Understand the concept of cybercrime and its effect on outside world 
2. Interpret and apply IT law in various legal issues 
3. Distinguish different aspects of cyber law 
4. Apply Information Security Standards compliance during software design and development 

 

Module Detailed Contents Hrs 

01 
Introduction to Cybercrime: Cybercrime definition and origins of the world, 
Cybercrime and information security, Classifications of cybercrime, Cybercrime and the 
Indian ITA 2000, A global Perspective on cybercrimes. 

4 

02 

Cyber offenses & Cybercrime: How criminal plan the attacks, Social Engg, Cyber 
stalking, Cyber café and Cybercrimes, Botnets, Attack vector, Cloud computing, 
Proliferation of Mobile and Wireless Devices, Trends in Mobility, Credit Card Frauds in 
Mobile and Wireless Computing Era, Security Challenges Posed by Mobile Devices, 
Registry Settings for Mobile Devices, Authentication Service Security, Attacks on 
Mobile/Cell Phones, Mobile Devices: Security Implications for Organizations, 
Organizational Measures for Handling Mobile, Devices-Related Security Issues, 
Organizational Security Policies and Measures in Mobile Computing Era, Laptops 

9 

03 

Tools and Methods Used in Cyberline 
Phishing, Password Cracking, Key loggers and Spywares, Virus and Worms, 
Steganography, DoS and  DDoS Attacks, SQL Injection, Buffer Over Flow, Attacks on 
Wireless Networks, Phishing, Identity Theft (ID Theft) 

6 

04 

The Concept of Cyberspace 
 E-Commerce , The Contract Aspects in Cyber Law ,The Security Aspect of Cyber Law 
,The Intellectual Property Aspect in Cyber Law 
, The Evidence Aspect in Cyber Law ,  The Criminal Aspect in Cyber Law,   Global 
Trends in Cyber Law , Legal Framework for Electronic Data Interchange  Law Relating 
to Electronic Banking , The Need for an Indian Cyber Law 

8 

05 
Indian IT Act. 
Cyber Crime and Criminal Justice: Penalties, Adjudication and Appeals Under the IT 
Act, 2000,  IT Act. 2008 and its Amendments 

6 

06 
Information Security Standard  compliances 
 SOX, GLBA, HIPAA, ISO, FISMA, NERC, PCI.  

6 

 

Assessment: 
 
Internal Assessment for 20 marks: 
Consisting Two Compulsory Class Tests 
First test based on approximately 40% of contents and second test based on remaining contents (approximately 
40% but excluding contents covered in Test I) 
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End Semester Examination: 
Weightage of each module in end semester examination will be proportional to number of respective lecture 
hours mentioned in the curriculum.

1. Question paper will comprise of total six questions, each carrying 20 marks
2. Question 1 will be compulsory and should cover maximum contents of the curriculum 
3. Remaining questions will be mixed in nature (for example if Q.2 has part (a) from module 3 then  

part (b) will be from any module other than module 3) 
4. Only Four questions need to be solved. 

 
 
 
REFERENCES: 

1. Nina Godbole, Sunit Belapure, Cyber Security, Wiley India, New Delhi 
2. The Indian Cyber Law by Suresh T. Vishwanathan; Bharat Law House New Delhi 
3. The Information technology Act, 2000; Bare Act- Professional Book Publishers, New Delhi. 
4. Cyber Law & Cyber Crimes By Advocate Prashant Mali; Snow White Publications, Mumbai 
5. Nina Godbole, Information Systems Security, Wiley India, New Delhi  
6. Kennetch J. Knapp, Cyber Security &Global Information Assurance Information Science Publishing. 
7. William Stallings, Cryptography and Network Security, Pearson Publication 
8. Websites for more information is available on :  The Information Technology ACT, 2008- TIFR : 

https://www.tifrh.res.in 
9. Website for more information , A Compliance Primer for IT professional  :  

https://www.sans.org/reading-room/whitepapers/compliance/compliance-primer-professionals-33538    
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Course  Code Course Name Credits  
ILO 7017 Disaster Management and Mitigation Measures 03

 
Objectives: 

1. To understand physics and  various types of disaster occurring around the world 
2. To identify extent and damaging capacity of a disaster  
3. To study and understand the means of losses and methods to overcome /minimize it. 
4. To understand role of individual and various organization during and after disaster 
5. To understand application of  GIS in the field of disaster management 
6. To understand the emergency government response structures before, during and after disaster 

 

1. Get to know natural as well as manmade disaster and their extent and possible effects on the 
economy.  

2. Plan of national importance structures based upon the previous history.  
3. Get acquainted with government policies, acts and various organizational structure associated 

with an emergency. 
4.  

 
Module Detailed Contents Hrs 

01 

Introduction  
1.1 Definition of Disaster, hazard, global and Indian scenario, general perspective, 

importance of study in human life, Direct and indirect effects of disasters, long term 
effects of disasters. Introduction to global warming and climate change.  

03 

02 

Natural Disaster and Manmade disasters: 
2.1 Natural Disaster: Meaning and nature of natural disaster,  Flood, Flash flood, 

drought, cloud burst,  Earthquake, Landslides, Avalanches, Volcanic eruptions, 
Mudflow,  Cyclone, Storm, Storm Surge,  climate change, global warming, sea level 
rise, ozone depletion  

2.2 Manmade Disasters: Chemical, Industrial, Nuclear and Fire Hazards. Role of growing 
population and subsequent industrialization, urbanization and changing lifestyle of 
human beings in frequent occurrences of manmade disasters.  

09 

03 

Disaster Management, Policy and Administration 
3.1 Disaster management: meaning, concept, importance, objective of disaster 

management policy, disaster risks in India, Paradigm shift in disaster management. 
3.2 Policy and administration:  

Importance and principles of disaster management policies, command and co-
ordination of in disaster management, rescue operations-how to start with and how to 
proceed in due course of time, study of flowchart showing the entire process. 

06 

04 

Institutional Framework for Disaster Management in India:  
4.1 Importance of   public awareness, Preparation and execution of emergency 

management program. Scope and responsibilities of National Institute of Disaster 
Management (NIDM) and National disaster management authority (NDMA) in India. 
Methods and measures to avoid disasters, Management of casualties, set up of 
emergency facilities, importance of effective communication amongst different 
agencies in such situations. 

4.2 Use of Internet and softwares for effective disaster management. Applications of GIS, 
Remote sensing and GPS in this regard. 

06 

05 

Financing Relief Measures:   

in this process, Legal aspects related to finance raising as well as overall management 

occurrence of various disasters, Ways to approach these teams.  

09 
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5.2 International relief aid agencies and their role in extreme events.

06 

Preventive and Mitigation Measures:
6.1  Pre-disaster, during disaster and post-disaster measures in some events in general 
6.2 Structural mapping: Risk mapping, assessment and analysis, sea walls and 

embankments, Bio shield, shelters, early warning and communication 
6.3 Non Structural Mitigation: Community based disaster preparedness, risk transfer and 

risk financing, capacity development and training, awareness and education, 
contingency plans. 

nd effective implementation of relief aids. 

06 

 
Assessment: 
 
Internal Assessment for 20 marks: 
Consisting Two Compulsory Class Tests 
First test based on approximately 40% of contents and second test based on remaining contents (approximately 
40% but excluding contents covered in Test I) 
 
End Semester Examination:   
Weightage of each module in end semester examination will be proportional to number of respective lecture 
hours mentioned in the curriculum. 

1. Question paper will comprise of total six questions, each carrying 20 marks 
2. Question 1 will be compulsory and should cover maximum contents of the curriculum 
3. Remaining questions will be mixed in nature (for example if Q.2 has part (a) from module 3 then  

part (b) will be from any module other than module 3) 
4. Only Four questions need to be solved. 

 
REFERENCES: 

1.  
2. 

by Centre for land warfare studies, New Delhi, 2011. 
3. 

Elsevier Publications. 
4.  
5.  
6.  R B Singh, Rawat 

Publications 
7. Concepts and Techniques of GIS C.P.Lo Albert, K.W. Yonng  Prentice Hall (India) Publications. 

(Learners are expected to refer reports published at national and International level and updated information 
available on authentic web sites) 



University of Mumbai,     B. E. (Mechanical Engineering),   Rev 2016 114 

Course  Code Course Name Credits  
ILO 7018 Energy Audit and Management 03

 

Objectives: 

1. To understand the importance energy security for sustainable development and the fundamentals of 
energy conservation. 

2. To introduce performance evaluation criteria of various electrical and thermal installations to 
facilitate the energy management   

3. To relate the data collected during performance evaluation of systems for identification of energy 
saving opportunities. 
 

 

1.  To identify and describe present state of energy security and its importance. 
2. To identify and describe the basic principles and methodologies adopted in energy audit of an utility. 
3. To describe the energy performance evaluation of some common electrical installations and identify 

the energy saving opportunities. 
4. To describe the energy performance evaluation of some common thermal installations and identify 

the energy saving opportunities 
5. To analyze the data collected during performance evaluation and  recommend energy saving 

measures 
 

Module Detailed Contents Hrs 

01 

Energy Scenario:  
Present Energy Scenario, Energy Pricing, Energy Sector Reforms, Energy Security, 
Energy Conservation and its Importance, Energy Conservation Act-2001 and its Features. 
Basics of Energy and its various forms, Material and Energy balance  

04 

02 

Energy Audit Principles:  
Definition, Energy audit- need, Types of energy audit, Energy management (audit) 
approach-understanding energy costs, Bench marking, Energy performance, Matching 
energy use to requirement, Maximizing system efficiencies, Optimizing the input energy 
requirements, Fuel and energy substitution. Elements of monitoring& targeting; Energy 
audit Instruments; Data and information-analysis.  
Financial analysis techniques: Simple payback period, NPV, Return on investment (ROI), 
Internal rate of return (IRR) 

08 

03 

Energy Management and Energy Conservation in Electrical System:  
Electricity billing, Electrical load management and maximum demand Control; Power 
factor improvement, Energy efficient equipments and appliances, star ratings.   
Energy efficiency measures in lighting system, Lighting control: Occupancy sensors, 
daylight integration, and use of intelligent controllers.  
Energy conservation opportunities in: water pumps, industrial drives, induction motors, 
motor retrofitting, soft starters, variable speed drives. 

10 

04 

Energy Management and Energy Conservation in Thermal Systems:  
Review of different thermal loads; Energy conservation opportunities in: Steam 
distribution system, Assessment of steam distribution losses, Steam leakages, Steam 
trapping, Condensate and flash steam recovery system.  
General fuel economy measures in Boilers and furnaces, Waste heat recovery, use of 
insulation- types and application. HVAC system: Coefficient of performance, Capacity, 
factors affecting Refrigeration and Air Conditioning system performance and savings 
opportunities.  

 

10 
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05

Energy Performance Assessment:  
On site Performance evaluation techniques, Case studies based on: Motors and variable 
speed drive, pumps, HVAC system calculations; Lighting System: Installed Load 
Efficacy Ratio (ILER) method, Financial Analysis.   

04

06 
Energy conservation in Buildings: 
Energy Conservation Building Codes (ECBC): Green Building, LEED rating, 
Application of Non-Conventional and Renewable Energy Sources 

03 

 

Assessment: 
 
Internal Assessment for 20 marks: 
Consisting Two Compulsory Class Tests 
First test based on approximately 40% of contents and second test based on remaining contents (approximately 
40% but excluding contents covered in Test I) 
 
End Semester Examination:   
Weightage of each module in end semester examination will be proportional to number of respective lecture 
hours mentioned in the curriculum. 

1. Question paper will comprise of total six questions, each carrying 20 marks 
2. Question 1 will be compulsory and should cover maximum contents of the curriculum 
3. Remaining questions will be mixed in nature (for example if Q.2 has part (a) from module 3 then  

part (b) will be from any module other than module 3) 
4. Only Four questions need to be solved. 

 
 
REFERENCES: 

1. Handbook of Electrical Installation Practice, Geofry Stokes, Blackwell Science 
2. Designing with light: Lighting Handbook, By Anil Valia, Lighting System  
3. Energy Management Handbook, By W.C. Turner, John Wiley and Sons 
4. Handbook on Energy Audits and Management, edited by A. K. Tyagi, Tata Energy Research 

Institute (TERI).  
5. Energy Management Principles, C.B.Smith, Pergamon Press  
6. Energy Conservation Guidebook, Dale R. Patrick, S. Fardo, Ray E.  Richardson, Fairmont Press  
7. Handbook of Energy Audits, Albert Thumann, W. J. Younger, T.  Niehus, CRC Press  
8. www.energymanagertraining.com  
9. www.bee-india.nic.in 
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Course  Code Course Name Credits  
ILO7019 Development Engineering  03 

Objectives:

1. To understand the characteristics of rural Society and the Scope, Nature and Constraints of rural 
Development  

2. To study Implications of 73rd CAA on Planning, Development and Governance of Rural Areas 
3. A

he context of work life and the personal life of modern Indian 
professionals 

4. To understand the Nature and Type of Human Values relevant to Planning Institutions 
 

 

1. Apply knowledge for Rural Development.  
2. Apply knowledge for Management Issues.  
3. Apply knowledge for Initiatives and Strategies 
4. Develop acumen for higher education and research.  
5. Master the art of working in group of different nature.  
6. Develop confidence to take up rural project activities independently 

 
 

Module Contents   Hrs 
1 Introduction to Rural Development Meaning, nature and scope of development; Nature of rural society 

in India; Hierarchy of settlements; Social, economic and ecological constraints for rural development  
Roots of Rural Development in India Rural reconstruction and Sarvodaya programme before 
independence; Impact of voluntary effort and Sarvodaya Movement on rural development; 
Constitutional direction, directive principles; Panchayati Raj - beginning of planning and community 
development; National extension services. 

08 

2 Post-Independence rural Development Balwant Rai Mehta Committee - three tier system of rural local 

- linkage between Panchayati Raj, participation and rural development. 

04 

3 Rural Development Initiatives in Five Year Plans Five Year Plans and Rural Development; Planning 
process at National, State, Regional and District levels; Planning, development, implementing and 
monitoring organizations and agencies; Urban and rural interface - integrated approach and local 
plans; Development initiatives and their convergence; Special component plan and sub-plan for the 
weaker section; Micro-eco zones; Data base for local planning; Need for decentralized planning; 
Sustainable rural development. 

06 

4 Post 73rd Amendment Scenario 73rd Constitution Amendment Act, including - XI schedule, 
devolution of powers, functions and finance; Panchayati Raj institutions - organizational linkages; 
Recent changes in rural local planning; Gram Sabha - revitalized Panchayati Raj; Institutionalization; 
resource mapping, resource mobilization including social mobilization; Information Technology and 
rural planning; Need for further amendments.  

04 

5 Values and Science and Technology Material development and its values; the challenge of science 
and technology; Values in planning profession, research and education. 
Types of Values Psychological values  integrated personality; mental health; Societal values  the 
modern search for a good society; justice, democracy, rule of law, values in the Indian constitution; 
Aesthetic values  perception and enjoyment of beauty; Moral and ethical values; nature of moral 
judgment; Spiritual values; different concepts; secular spirituality; Relative and absolute values; 
Human values  humanism and human values; human rights; human values as freedom, creativity, 
love and wisdom. 

10 

6 Ethics Canons of ethics; ethics of virtue; ethics of duty; ethics of responsibility; Work ethics; 
Professional ethics; Ethics in planning profession, research and education 

04 
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Assessment:
 
Internal Assessment for 20 marks:
Consisting Two Compulsory Class Tests 
First test based on approximately 40% of contents and second test based on remaining contents (approximately 
40% but excluding contents covered in Test I) 
 
End Semester Examination:   
Weightage of each module in end semester examination will be proportional to number of respective lecture 
hours mentioned in the curriculum. 

1. Question paper will comprise of total six questions, each carrying 20 marks 
2. Question 1 will be compulsory and should cover maximum contents of the curriculum 
3. Remaining questions will be mixed in nature (for example if Q.2 has part (a) from module 3 then  

part (b) will be from any module other than module 3) 
4.    Only Four questions need to be solved 

 
Reference 

1. ITPI, Village Planning and Rural Development, ITPI, New Delhi  
2. Thooyavan, K.R. Human Settlements: A 2005 MA Publication, Chennai  
3. GoI, Constitution (73rd GoI, New Delhi Amendment) Act, GoI, New Delhi 
4. Planning Commission, Five Year Plans, Planning Commission  
5. Planning Commission, Manual of Integrated District Planning, 2006, Planning Commission  
New Delhi 
6.  Planning Guide to Beginners 
7. Weaver, R.C., The Urban Complex, Doubleday. 
8. Farmer, W.P. et al, Ethics in Planning, American Planning Association, Washington. 
9. How, E., Normative Ethics in Planning, Journal of Planning Literature, Vol.5, No.2, pp. 123-150. 
10. Watson, V. , Conflicting Rationalities: -- Implications  for Planning Theory and Ethics, Planning Theory and 

Practice, Vol. 4, No.4, pp.395   407 
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Course Code Course Name Credits
MEL701 Machine Design II 1

Objectives: 
1. To familiarise applications of strength design principles for various machine elements 
2. To make conversant with preparation of working drawings  

 
Outcomes: Learner will  

1. Design gears based on the given conditions 
2. Design gearbox for a given application 
3. Design cam & followers for a given condition 
4. Design clutches for a given application 
5. Design brakes for given condition 
6. Select bearings for a given applications from the manufacturers catalogue 

 
Term Work: (Comprises aand b) 

a)  
1. Term work - Shall consist of design and detailed assembly drawing of minimum two design 

problems form the mentioned list (computer aided drawing on A3 size sheets): 
1. Design of Gears and gear box 
2. Design of  cam and followers 
3. Design of clutches 
4. Design of brakes 

 
2. Course Project: Students in a group of two to four will be able to design and prepare working 

drawings of any system having minimum 5 to 6 components by applying the knowledge gained 
during the course. 
 

b) Assignment : Each assignment containing at least 2- numerical based on following topics. These  
design exercises should be in the form of design calculations with sketches and/ or drawings.  

1. Rolling contact bearings 
2. Sliding contact bearing 
3. Design of belt, chain and flywheel 

 
 
The distribution of marks for term work shall be as follows:  

Exercises & Drawing sheets:    15 Marks 
Course Project:     05 Marks 
Attendance:      05 Marks   

 
End Semester Practical/Oral examination: 
1. Each student will be given a small task of design, based on syllabus, which will be assessed by pair of 

examiners during the oral examination.  
2. Distribution of marks for practical-oral examination shall be as follows:  

Design Task:  15 marks  
Oral:   10 marks  

3. Evaluation of practical/oral examination to be done based on the performance of design task.  
4. Students work along with evaluation report to be preserved till the next examination 
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Course Code Course Name Credits 
MEL702 CAD/CAM/CAE 01

 

Objectives  
1. To introduce new and exciting field of Intelligent CAD/CAM/CAE with particular focus on 

engineering product design and manufacturing. 
2. To develop a holistic view of initial competency in engineering design by modern 

computational methods. 
3. To develop New API for CAD 

 
Outcomes: Learner will  

1. Identify proper computer graphics techniques for geometric modelling. 
2. Transform, manipulate objects as well as store and manage data. 
3. Create CAM Toolpath and prepare NC- G code 
4. Apply rapid prototyping and tooling concepts in any real life applications.  
5. Identify the tools for Analysis of a complex engineering component. 

 
List of Exercises 

1. Programming for transformations,  
2. API on Creating As built joints, Slider Joint Motion  
3. Get the physical Properties API 
4. Get the circle and arc data from the edge 
5. Sketch spline through points creation : API 
6. Solid modeling using any 3D modeling software 
7. Part programming and part fabrication on CNC trainer (Turning / Milling) 
8. Geometrical optimization of any mechanical component using computer aided engineering 

concepts. (Shape optimization) 
9. Development of physical 3D mechanical structure using any one of the rapid prototyping 

processes.  
Term Work 
Term work shall consist of  

a. Any four exercises from 1 to 6 of above list 
b. Part programming and part fabrication on CNC trainer 
c. A course project in a group of not more than four students based on 8 and 9 of above list 

 
The distribution of marks for term work shall be as follows: 

 Exercises     : 15 Marks 
 Course Project     : 05 Marks 
 Attendance      : 05 Marks 

 
Assessment: 
 
End Semester Practical/Oral Examination: 

1. Each student will be given a small task of design based on syllabus, which will be assessed by pair of 
examiners during the oral examination.  

2. Distribution of marks for practical-oral examination shall be as follows:  
Design Task:  15 marks  
Oral:   10 marks  

3. Evaluation of practical/oral examination to be done based on the performance of design task  
4. Students work along with evaluation report to be preserved till the next examination 
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Course Code Course Name Credits 
MEL703 Production Planning and Control 01

 

Objectives: 
1. To provide an exposure related to Production Planning & Control (PPC) 
2. To give exposure to production scheduling and sequencing 

 
Outcomes: Learner will be a  

1. Prepare a process sheet 
2. Prepare a Gantt Chart  
3. Forecast the demand of the product and prepare an aggregate plan. 
4. Perform ABC analysis of a given problem 
5. Develop the skills of Inventory Management and cost effectiveness.  
6. Create a logical approach to Line Balancing for various production systems. 

 
 
Term Work 
The Term work shall comprise of the following: 
At least six laboratory exercises/assignments comprising questions/problems 
 

Sr No List of Laboratory Exercises  (Any Six) 
1 Preparation of a Process sheet of a simple turned/milled component 
2  
3 An example on network crashing 
4 Preparation  of  a Gantt Chart  
5 A real life example on ABC analysis 
6 An example on MRP for planned released orders 
7 An example on line balancing 
8 Preparation of organization charts with functional relationship for any SME. 

 
Project Based Learning may be incorporated by judiciously reducing number of laboratory exercises 
 
The distribution of marks for term work shall be as follows: 

 Lab work/assignments/exercise        : 20 marks 
 Attendance       :  05 marks 

 
Practical/Oral examination 

1. Each student will be given a small task based on laboratory excercises, which will be assessed by pair 
of examiners during the oral examination.  

2. Distribution of marks for practical-oral examination shall be as follows:  
Excercise:  15 marks  
Oral:   10 marks  

3. Evaluation of practical/oral examination to be done based on the performance of design task  
4. Students work along with evaluation report to be preserved till the next examination 
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Course Code Course Name Credits 
MEP701/ 
MEP801 

Project (I and II) 03 + 06 

 
1. 

 
2.  
3. 

 
4.  

 
 

1.  
2.  
3.  
4.  
5.  
6.  

 

 
 

 
 

 
 

 
 

 
1.  
2.  
3.  
4.  
5.  

 
 

 
1.  
2.  
3.  
4.  
5.  
6.  
7.  

Project Report has to be prepared strictly as per University of Mumbai report writing guidelines. 
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Semester VIII

Course 
Code 

Course Name 
Teaching Scheme 
(Contact Hours)

Credits Assigned 

Theory Pract Theory Pract Total
MEC801 Design of Mechanical Systems 04 -- 04 -- 04 
MEC802 Industrial Engineering and Management 04 -- 04 -- 04 
MEC803 Power Engineering 04 -- 04 -- 04 
MEDLO 

804X 
Department Level Optional Course IV 04 -- 04 -- 04 

ILO802X Institute Level Optional Course II# 03 -- 03 -- 03 
MEL801 Design of Mechanical Systems -- 02 -- 01 01 
MEL802 Power Engineering -- 02 -- 01 01 
MEP801 Project II -- 12 -- 06 06 

Total 19 16 19 08 27 

Course 
Code 

Course Name 

Examination Scheme 
Theory  

Term 
Work 

Pract/
Oral 

Total
Internal Assessment  

End Sem 
Exam 

Exam 
Durati

on 
(Hrs) 

Test1 Test 2 Avg 

MEC801 Design of Mechanical Systems 20 20 20 80 03 -- -- 100 

MEC802 
Industrial Engineering and 
Management 

20 20 20 80 03 -- -- 100 

MEC803 Power Engineering 20 20 20 80 03 -- -- 100 
MEDLO 

804X 
Department Level Optional 
Course IV 

20 20 20 80 03 -- -- 100 

ILO802X 
Institute Level Optional Course 
II# 

20 20 20 80 03 -- -- 100 

MEL801 Design of Mechanical Systems -- -- -- -- -- 25 25 50 
MEL802 Power Engineering -- -- -- -- -- 25 25 50 
MEL803 Project II -- -- -- -- -- 50 100 150 

Total   100 400  100 150 750 
 

# Common with all branches 

 

  

Course Code Department Level Elective Course IV Course Code Institute Level Elective Course II# 
MEDLO8041 Power Plant Engineering ILO8021 Project Management 
MEDLO8042 Rapid Prototyping ILO8022 Finance Management 

MEDLO8043 Renewable Energy Systems ILO8023 
Entrepreneurship Development and 
Management 

MEDLO8044 Energy Management in Utility Systems ILO8024 Human Resource Management 
  ILO8025 Professional Ethics and CSR 
  ILO8026 Research Methodology 
  ILO8027 IPR and Patenting 
  ILO8028 Digital Business Management 
  ILO8029 Environmental Management 
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Course Code Course/Subject Name Credits
MEC801 Design of Mechanical Systems 4

 
Objectives: 

1. To familiarise with the concept of system and methodology of system design 
2. To study system design of various systems such as snatch block, belt conveyors, engine system, pumps 

and machine tool gearbox 
 

Outcomes: Learner will  
1. Apply the concept of system design. 
2. Design material handling systems such as hoisting mechanism of EOT crane, 
3. Design belt conveyor systems 
4. Design engine components such as cylinder, piston, connecting rod and crankshaft 
5. Design pumps for the given applications 
6. Prepare layout of machine tool gear box and select number of teeth on each gear 

  
Module Details Hrs. 

01 Methodology & Morphology of design, Optimum design, system concepts in design. 04 

02 

Design of Hoisting mechanism: 
Design of Snatch Block Assembly including Rope Selection, Sheave, Hook, Bearing for hook, 
cross piece, Axle for sheave and shackle plate, Design of rope drum, selection motor with 
transmission system. 

10 

03 
Design of belt Conveyors- Power requirement, selection of belt, design of tension take up 
unit, idler pulley 

06 

04 
Engine Design (Petrol and Diesel): Design of cylinder, Piston with pin and rings, connecting 
rod & crank shaft with bearings 

10 

05 

 Design of Pump: 
 5.1 Design of main components of gear pump. 

1 Motor selection 
2 Gear design 
3 Shaft design and bearing selection 
4 Casing and bolt design 
5 Suction and delivery pipe 

 5.2 Design of main components of Centrifugal Pump: 
1 Motor selection 
2 Suction and Delivery pipe 
3 Design of Impeller, Impeller shaft 
4 Design of Volute Casing 

10 

06 

Design of Gear Box: 
Design of gear boxes for machine tool applications(Maximum three stages and twelve speeds), 
Requirements of gear box, determination of variable speed range, graphical representation of 
speeds, structure diagram, ray diagram, selection of optimum ray diagram, estimation of 
numbers of teeth on gears, deviation diagram, layout of gear box 

08 

 
Assessment: 
 
Internal Assessment for 20 marks: 
Consisting Two Compulsory Class Tests 
First test based on approximately 40% of contents and second test based on remaining contents (approximately 
40% but excluding contents covered in Test I) 
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End Semester Examination: 
Weightage of each module in end semester examination will be proportional to number of respective lecture 
hours mentioned in the curriculum.

1. Question paper will comprise of total six questions, each carrying 20 marks 
2. Question 1 will be compulsory and should cover maximum contents of the curriculum 
3. Remaining questions will be mixed in nature (for example if Q.2 has part (a) from module 3 then  

part (b) will be from any module other than module 3)  
4. Only Four questions need to be solved. 

 
Use of standard design data books like PSG Data Book, Machine Design Data Book- design of engine parts 
by Khandare S.S and Kale A.V. are permitted at the examination and shall be supplied by the college. 

 
References: 

1. Machine Design Exercises by S.N.Trikha, Khanna Publications, Delhi 

2. Mechanical Engineering Design byShigley J E and Mischke C R, McGraw Hill 
3. Mechanical design analysis byM FSpotts, Prentice Hall Inc 
4. Design of Machine Elements, Bhandari VB, TMH 
5. Machine Design by Black PH and O Eugene Adams, McGraw Hill 
6. Design Data by P.S.G. College of Technology, Coimbatore. 
7. I S: 2825 Code for unfired pressure vessels  
8. Mechanical Design Synthesis with Optimisation Applications byJohnson R C, Von Nostrand-

Reynold Pub 
9. Engineering Design by Dieter G E, McGraw Hill Inc 
10. Design of machine tools by S K Basu and D K Pal, Oxford and IBH Pub. Co. 
11. Machine tool design by NKMehta, TMH 
12. Mechanical System Design by SP Patil, JAICO students Ed., JAICO Publishing House 
13. Material Handling Equipment by Rudenko, M.I.R. publishers, Moscow 
14. Machine Design-An Integrated Approach by Robert L. Norton, Pearson Education 
15. Material Handling Equipments by N. Rudenko, Peace Publication 
16. Material Handling Equipments by Alexandrov, Mir Publication 
17. Machine Desgin by Reshetov, Mir Publication 
18. Machine Design by R.C.Patel, Pandya, Sikh, Vol -I & II, C. Jamnadas & Co 
19. Design of Machine Elements by V. M. Faires 
20. Pumps: Theory, Design and Applications by G K Sahu, New Age International 
21. Gear Design Handbook by Gitin Maitra 
22. Design Data Book- Design of engine parts  by Khandare S.S & Kale A.V 
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Course Code Course/Subject Name Credits 
MEC802 Industrial Engineering and Management 04

 

Objectives 
1. To familiarise with concept of integration of various resources and the significance of optimizing 

them in manufacturing and allied Industries 
2. To acquaint with various productivity enhancement techniques 

 

Outcomes: Learner will  
1. Illustrate the need for optimization of resources and its significance 
2. Develop ability in integrating knowledge of design along with other aspects of value addition in the 

conceptualization and manufacturing stage of various products. 
3. Demonstrate the concept of value analysis and its relevance. 
4. Manage and implement different concepts involved in method study and understanding of work 

content in different situations. 
5. Describe different aspects of work system design and facilities design pertinent to manufacturing 

industries. 
6. Illustrate concepts of Agile manufacturing, Lean manufacturing and Flexible manufacturing 

 

Modules Detailed contents Hrs. 

01 

Introduction to Industrial Engineering History and contribution, Industrial engineering approach, 
techniques of industrial  engineering,  objectives  of  industrial  engineering,  system approach   to   
industrial   engineering,   definition   and   concept   of productivity, productivity measurements, factors 
influencing productivity and productivity improvement techniques. 

06 

Value Engineering and Value Analysis: Distinction  between  value  engineering  &  value  analysis  
and  their Significance. Steps in value engineering & analysis and Check lists. 

05 

03 
Work study: Method study, micro-motion study and principles of motion economy, Work 
measurement: time study, work sampling, standard data, PMTS; MOST 

10 

04 

Work system design: Introduction to ergonomics and its scope in relation to work. Outline of discipline  
of  anatomy,  physiology  and  psychology,  with  respect  to ergonomics building blocks such as 
anthropometry and biomechanics Job evaluation, merit rating, incentive schemes, wage administration 
and business process reengineering 

08 

05 

Facility Design: Facility location factors and evaluation of alternate locations; types of plant layout and 
their evaluation; computer aided layout design techniques; assembly line balancing; materials handling 
systems 
Concepts of Group Technology and cellular manufacturing 

09 

06 

Agile manufacturing:Introduction, Developing agile manufacturing, Integration of Product/Process 
Development, Application of IT/IS concepts, Agile supply chain management, Design of skill and 
knowledge and Computer control of Agile manufacturing. 
Flexible manufacturing, Lean Manufacturing, Value Stream Mapping 

10 

 

Assessment: 
 
Internal Assessment for 20 marks: 
Consisting Two Compulsory Class Tests 
First test based on approximately 40% of contents and second test based on remaining contents (approximately 
40% but excluding contents covered in Test I) 
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End Semester Examination:   
Weightage of each module in end semester examination will be proportional to number of respective lecture 
hours mentioned in the curriculum.
1. Question paper will comprise of total six questions, each carrying 20 marks 
2. Question 1 will be compulsory and should cover maximum contents of the curriculum 
3. Remaining questions will be mixed in nature (for example if Q.2 has part (a) from module 3 then  

part (b) will be from any module other than module 3) 
4. Only Four questions need to be solved. 

 

References 

1. Introduction to Work study, ILO, Geneva, and Oxford & IBH Pub Co. Pvt. Ltd. 
2. Ergonomics at Work, Murrell 
3. Plant Layout and Material Handling, James M. Apple, John Wiley & Sons 
4. Facility Layout and Location  An Analytical Approach, Richard L. Francis& John A. White, 

Prentice Hall 
5. Production Planning and Control, Samuel Elion 
6. Production and Operations Management, Joseph G. Monks 
7. Quality planning and analysis, J M Juran, FM Gryana, TMH 
8. Total Quality Management, D. H. Bester Field et al. prentice hall 
9. TQM in new product manufacturing, HG Menon; TMH 
10. Industrial Engineering and Management by Dr Ravi Shankar 
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Course  Code Course Name Credits 
MEC803 Power Engineering 4

 
Objectives 

1. To study boilers, boiler mountings and accessories  
2. To study utilization of thermal and hydraulic energy  
3. To study gas turbine and its applications  

 
Outcomes:  

1. Compute heat interactions in combustion of reactive mixtures 
2. Differentiate boilers, boiler mountings and accessories 
3. Calculate boiler efficiency and assess boiler performance 
4. Demonstrare working cycles ofgas turbines 
5. Draw velocity triangles of impulse/reaction turbines and calculate performance 

parameters/efficiency 
6. Demonstrate basic working of pumps 

 
Module Detailed Contents Hrs. 

01 
Combustion of Reactive Mixtures 
Combustion reactions, Stoichiometric A/F ratio, Actual A/F ratio, Heat of combustion, 
Enthalpy of formation, First law of reactive system, Adiabatic flame temperature. 

04 

02 

Steam Generators  
Fire tube and Water tube boiler, Low pressure and high pressure boilers, once through boiler, 
examples, and important features of HP boilers, Mountings and accessories, Equivalent 
evaporation of boilers, Boiler performance, Boiler efficiency 
Steam Turbine- Basic of steam turbine, Classification, compounding of turbine, Impulse 
turbine  velocity diagram, Condition for max efficiency 
Reaction turbine - velocity diagram, degree of reaction, Parson's turbine, Condition for 
maximum efficiency 

12 

03 

Gas Turbines  
Applications of gas turbine, Actual Brayton cycle, open and closed cycle gas turbine, methods 
to improve efficiency and specific output, open cycle with intercooling, reheat, and 
regeneration, Effect of operating variable on thermal efficiency and work ratio 

05 

04 

Jet Propulsion Engines  
Classification of jet propulsion engines, Thrust, Thrust power, Propulsive efficiency and 
thermal efficiency, Afterburner, Introduction to Turbojet, Turbofan, Ram jet, Turboprop and 
Rocket engine 

05 

05 

Impact of Jets: Impact of jet on flat and curved plates  
Water Turbines: Types of hydro turbines - impulse and reaction, definition of various 
turbine parameters like gross head, discharge, work done, input power, output power, 
efficiencies etc., Eulers' equation applied to a turbine, turbine velocities and velocity triangles, 
expression for work done.  
Impulse Turbine: Components of Pelton turbine, definition of design parameters like speed 
ratio, jet ratio, and estimation of various parameters like head, discharge, and efficiency etc., 
determination of number of buckets.  
Reaction Turbines:Types of reaction turbines - inward and outward flow, radial mixed and 
axial; elements of the turbine, estimation of various parameters 

12 

06 

Pumps 
Classification of pumps - positive displacement and non - positive displacement 
Positive Displacement pumps: Types and applications, general features of rotary pumps, 
general feature of reciprocating pumps, definition of head, discharge, work done and 
efficiency, types of reciprocating pumps, indicator diagram, use of air vessel. 
Centrifugal Pumps 

10 



University of Mumbai,     B. E. (Mechanical Engineering),   Rev 2016 126 

Types - radial flow, mixed flow and axial flow, Priming of pumps, components of the pump, 
Euler's equation and velocity triangles, correction factors for the head, design constant e.g., 
head constant, flow constant etc., self-priming pumps, series and parallel operation of pumps, 
system curve for branch network, determination of operating point, Cavitation in pumps,  
Determination of available and required NPSH

 
 
Assessment: 
 
Internal Assessment for 20 marks: 
Consisting Two Compulsory Class Tests 
First test based on approximately 40% of contents and second test based on remaining contents (approximately 
40% but excluding contents covered in Test I) 
 
End Semester Examination:   
Weightage of each module in end semester examination will be proportional to number of respective lecture 
hours mentioned in the curriculum. 

1. Question paper will comprise of total six questions, each carrying 20 marks 
2. Question 1 will be compulsory and should cover maximum contents of the curriculum 
3. Remaining questions will be mixed in nature (for example if Q.2 has part (a) from module 3 then  

part (b) will be from any module other than module 3)  
4. Only Four questions need to be solved 

 
Reference Books: 

1. Thermal Engineering, R K. Rajput, Laxmi Publication  
2. Thermal Engineering, Kothandraman, Domkundwar, Khajuria, Arora,  Dhanpatrai & Sons   
3. Steam and gas turbine, R Yadav. 
4. Fluid Mechancis and Machinery, C P S Ojha, Chandramouli and R Berndtsson, Oxford University 

Press 

5. Fluid Mechanics and Hydraulic Machinery, Modi and Seth, Standard Book House  

6. Hydraulic Machinery, Jagdish Lal 
7. Hydraulic Machines, R K Rajput, S.Chand Publication  
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Course  Code Course/Subject Name Credits 
MEDLO8041 Power Plant Engineering 4

Objectives 
1. Study basic working principles of different power plants 
2. Study power plant economics 

 
Outcomes:  

1. Comprehend various equipment/systems utilized in power plants 
2. Demonstrate site selection methodology, construction and operation of Hydro Electric Power Plants 
3. Discuss working, site selection, advantages, disadvantages of steam power plants 
4. Discuss operation of Combined Cycle Power Plants 
5. Discuss types of reactors, waste disposal issues in nuclear power plants 
6. Illustrate power plant economics 

 

Module Detailed Contents Hrs. 

01 Introduction: Energy resources and their availability, types of power plants, selection of the 
plants, review of basic thermodynamic cycles used in power plants 

06 

02 

Hydro Electric Power Plants : Rainfall and run-off measurements and plotting of various 
curves  for  estimating  stream flow  and  size of  reservoir,  power  plants 
design,  construction  and operation of different components of hydro-electric power plants, 
site selection, comparison with other types of power plants 

10 

03 

Steam Power Plants: Flow sheet and working of modern-thermal power plants, super critical 
pressure steam stations, site selection, coal storage, preparation, coal handling systems, 
feeding and burning of pulverized fuel, ash handling systems, dust collection-mechanical dust 
collector and electrostatic precipitator 

08 

04 

Combined  Cycles: Constant pressure gas turbine power plants, Arrangements of combined 
plants (steam & gas turbine power plants), re-powering systems with gas production from 
coal, 
using  PFBC  systems,  with  organic  fluids,  parameters  affecting  thermodynamic  efficien
cy  of combined cycles, Problems 

08 

05 

Nuclear  Power  Plants:  Principles  of  nuclear  energy,  basic  nuclear  reactions,  nuclear 
reactors-
PWR,  BWR,  CANDU,  Sodium  graphite,  fast  breeder,  homogeneous;  gas  cooled, 
Advantages and limitations, nuclear power station, waste disposal. 

08 

06 

Power  Plant  Economics:  Load  curve,  different  terms  and  definitions,  cost  of  electrical 
energy,  tariffs  methods  of  electrical  energy,  performance  &  operating  characteristics  o
f  power plants- incremental rate theory, input-output curves, efficiency, heat rate, economic 
load sharing, Problems. 

08 

 

Assessment: 
 
Internal Assessment for 20 marks: 
Consisting Two Compulsory Class Tests 
First test based on approximately 40% of contents and second test based on remaining contents (approximately 
40% but excluding contents covered in Test I) 
 
 
 
 
 



University of Mumbai,     B. E. (Mechanical Engineering),   Rev 2016 128 

End Semester Examination:   
Weightage of each module in end semester examination will be proportional to number of respective lecture 
hours mentioned in the curriculum.

1. Question paper will comprise of total six questions, each carrying 20 marks 
2. Question 1 will be compulsory and should cover maximum contents of the curriculum 
3. Remaining questions will be mixed in nature (for example if Q.2 has part (a) from module 3 then  

part (b) will be from any module other than module 3) 
4. Only Four questions need to be solved 

 
References 

1. Power Plant Engineering, A K Raja, Amit Praksh Shrivastava, Manish Dwivedi, New Age 
International Publishers 

2. Power Plant Familiarization, Manual of Central Training Resources Unit of NTPC India, 1991 
3. Power Plant Engineering, P.K. Nag, 2nd Edition, TMH, New Delhi 
4. A Text Book of Power Plant Engineering, R.K. Rajput, Laxmi Publications 
5. Hydro-Electric and Pumped Storage Plants, M G Jog, New Age International Publishers 
6. A Course in Power Plant Engineering, Arora, Domkundwar, DhanpatRai & Co 
7. Power Plant Engineering, P.C. Sharma, S.K. Kataria& Sons 
8. Power Plant Engineering, G.R. Nagpal, Khanna Publishers 
9. Power station Engineering and Economy by Bernhardt G.A. Skrotzki and William A. Vopat, TMH 
10. Power Plant Engineering, Manoj Kumar Gupta, PHI Learning 
11. Nuclear Power Plant Engineering, James Rust, Haralson Publishing Company 
12. Nuclear Power Plants, Edited by Soon Heung Chang, InTech Publishers
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Course Code Course/Subject Name Credits 
MEDLO8042 Rapid Prototyping 04

 

Objectives 
1. To familiarise with importance of Rapid Prototyping in Product Development. 
2. To acquaint with the Synergic Integration Technologies 

 
Outcomes:  

1. Select the feasible RP process 
2. Selct the feasible RP material 
3. Gauge and Hybridize the ever-evolving Protoyping Technologies 
4. Contribute towards the Product Development at the respective domain in the industry 
5. Apply RP to build working prototypes 
6. Demonstrate basics of virtual reality 

 

Module Detailed Contents Hrs. 

01 

Introduction: Product Development Cycle and the product Life Cycle. Problems in Product 
Development and the use of Synergic Integration Technologies. Relationship between 
Product Development Cost and the Selling Price. Where does RP stand. Classification of RP 
systems, advantages and limitations of RP, Applications and scope of RP, supported file 
formats and introduction to Solid Modelling. 

10 

02 

Laminated Object Manufacturing (LOM), principle of operation, possible approaches, steps, 
advantages and limitations. Stadard Machine Specifications. 
Fused Deposition Modelling (FDM), principle of operation, process steps, advantages and 
limitations. Stadard Machine Specifications. 
Stereolithography Apparatus (SLA): Principle, process steps, advantages and limitations, 
Stadard Machine Specifications. 
Selective Laser Sintering (SLS): Principle, process steps, advantages and limitations, Stadard 
Machine Specifications. 

12 

03 

Solid Ground Curing (SGC): Principle, process steps, advantages and limitations, 
PhotoMasking comparative with SLA and LOM 
ObJet: Principle, process steps, advantages and limitations, applications, Stadard Machine 
Specifications. 
3D Printing: Principle, process steps, advantages and limitations, classification of printer 
family, Stadard Machine Specifications, DIY procedures. 

12 

04 
Rapid Tooling: Need for metallic tooling, approaches, RP Processes for Tooling, Silicon 
Rubber Molding, Epoxy Tooling, Spray Metal Tooling, Cast Kirksite Tooling, 3D KelTool, 
QuickCast. 

05 

05 
Materials for Rapid Prototyping Systems: Nature of material, types of material; polymers, 
metals, ceramics and composites, liquid based materials; photo polymer development, solid 
based materials; powder based materials. 

05 

06 
Reverse Engineering: Introduction to Digitizing Methods; contact type and non-contact type, 
brief introduction to the types of medical imaging. 
Virtual reality: Definition, features of VR, Technologies used in VR, Introduction to 
Augmented reality. 

04 
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Assessment:
 
Internal Assessment for 20 marks:
Consisting Two Compulsory Class Tests 
First test based on approximately 40% of contents and second test based on remaining contents (approximately 
40% but excluding contents covered in Test I) 
 
End Semester Examination:   
Weightage of each module in end semester examination will be proportional to number of respective lecture 
hours mentioned in the curriculum. 

1. Question paper will comprise of total six questions, each carrying 20 marks 
2. Question 1 will be compulsory and should cover maximum contents of the curriculum 
3. Remaining questions will be mixed in nature (for example if Q.2 has part (a) from module 3 then  

part (b) will be from any module other than module 3)  
4. Only Four questions need to be solved 

 
 
References: 

1. Rapid Prototyping, Principles and Applications byRafiq I. Noorani, Wiley & Sons 
2. Rapid Prototyping: Principles and Applications byChua C.K, Leong K.F and Lim C.S, 2nd Edition, World 

Scientific 
3. Rapid Manufacturing  An Industrialrevolution for the digital age by N.Hopkinson, R.J. M. Hauge, P M, 

Dickens, Wiley 
4. Advanced Manufacturing Technology for Medical applications: Reverse Engineering, Software 

conversion and Rapid Prototyping byIan Gibson, Wiley 
5. Rapid Prototyping and Manufacturing: Fundamentals of Stereolithography byPaul F.Jacobs, McGraw Hill 
6. Rapid Manufacturing byPham D T and Dimov S S, Springer Verlog 
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Course  Code Course Name Credits  
MEDLO8043 Renewable Energy Sources 4

 
Objectives: 

1. To study working principles of various renewable energy sources and their utilities. 
2. To study economics of harnessing energy from renewable energy sources  

 
Outcomes: Learner will  
 

1. Demonstrate need of different renewable energy sources 
2. Discuss importance of renewable energy sources 
3. Discuss various renewable energy sourses in Indian context 
4. Calculate and analyse utilization of solar and wind energy  
5. Illustrate design of biogas plant  
6. Demonstrate basics of hydrogen energy 

 

Module Detailed Contents Hrs. 

01 

Introduction to Energy Sources: Renewable and non-renewable energy sources, Need for 
Renewable Energy Sources, Energy Consumption as a measure of Nation's development; 
Strategy for meeting the future energy requirements, Global and National scenarios, Prospects 
of renewable energy sources, Present status and current installations, Introduction to Hybrid 
Energy Systems. 

07 

02 

Solar Energy: Merits and demerits, Solar radiation - beam and diffuse radiation, solar 
constant, earth sun angles, attenuation and measurement of solar radiation, local solar time, 
derived solar angles, sunrise, sunset and day length, Methods of Solar Radiation estimation.  
Solar Energy collection devices and Classification: Flat plate collectors, concentrating 
collectors, Solar air heaters-types, solar driers, storage of solar energy-thermal storage, solar 
pond , solar water heaters, solar distillation, solar still, solar cooker, solar heating & cooling 
of buildings, Solar Photovoltaic systems & applications.  

 

12 

03 

Wind Energy: Principle of wind energy conversion; Basic components of wind energy 
conversion systems; wind mill components, various types and their constructional features; 
design considerations of horizontal and vertical axis wind machines: analysis of Aerodynamic 
forces acting on wind mill blades and estimation of power output; wind data and site selection 
considerations.  

 

10 

04 
Energy from Biomass: Biomass conversion technologies, Biogas generation plants, 
classification, advantages and disadvantages, constructional details, site selection, digester 
design consideration, filling a digester for starting, maintaining biogas production, Fuel 
properties of bio gas, utilization of biogas.  

 

06 

05 

Geothermal Energy: Estimation and nature of geothermal energy, geothermal sources and 
resources like hydrothermal, geo-pressured hot dry rock, magma. Advantages, disadvantages 
and application of geothermal energy, prospects of geothermal energy in India.  
Energy from the ocean: Ocean Thermal Electric Conversion (OTEC) systems like open 
cycle, closed cycle, Hybrid cycle, prospects of OTEC in India. Energy from tides, basic 
principle of tidal power, single basin and double basin tidal power plants, advantages, 
limitation and scope of tidal energy. Wave energy and power from wave, wave energy 
conversion devices, advantages and disadvantages of wave energy  

 

 

08 

06 Hydrogen Energy: Methods of Hydrogen production, Hydrogen Storage, Fuel Cells and 
Types of Fuel Cells. 

05 
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Assessment: 

Internal Assessment for 20 marks: 
Consisting Two Compulsory Class Tests 
First test based on approximately 40% of contents and second test based on remaining contents (approximately 
40% but excluding contents covered in Test I) 
 
End Semester Examination:   
Weightage of each module in end semester examination will be proportional to number of respective lecture 
hours mentioned in the curriculum. 

1 Question paper will comprise of total six questions, each carrying 20 marks 
2 Question 1 will be compulsory and should cover maximum contents of the curriculum 
3 Remaining questions will be mixed in nature (for example if Q.2 has part (a) from module 3 then  

part (b) will be from any module other than module 3) 
4 Only Four questions need to be solved 

 
Reference Books: 

1 Non-conventional energy sources by G.D. Rai, Khanna Publishers  
2 Renewable Energy:Power for a Sustainable Future, Edited by Godfrey Boyle, 3rd Edition, Oxford 

University Press 
3 Solar Energy: Principles of Thermal Collection and Storage by SP Sukhatme and J K Nayak, TMH 
4 Solar Energy: Fundamentals and Applications by H.P. Garg& Jai Prakash, Tata McGraw Hill.  
5 Wind Power Technology, Joshua Earnest, PHI Learning, 2014  
6 Renewable Energy Sources, J W Twidell& Anthony D. Weir. ELBS Pub.  
7 Energy Conversion Systems, R D Begamudre, New Age International (P) Ltd., Publishers, New Delhi 

,2000.  
8 Solar Photovoltaics: Fundamentals, Technologies and Applications, C S Solanki, 2ndEdition, PHI 

Learning 
9 Biomass Regenerable Energy, D. D. Hall and R. P. Grover, John Wiley, New York 
10 Wind and Solar Power Systems, Mukund R Patel, CRC Press 
11 Wind Energy Explained: Theory, Design and Application, J F Manwell, J.C.McGowan, A.L.Rogers, 

John Wiley and Sons 
12 Magneto Hydrodynamics by Kuliovsky and Lyubimov, Addison 
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Course  Code Course Name Credits 
MEDLO8044 Energy Management in Utility Systems 4

 
Objectives: 

1. To familiarise principles of energy management and concept of energy management in utility systems 
2. To study energy economics and auditing  
3. To study electrical energy management, cogeneration and waste heat recovery. 

 
Outcomes:  

1. Demonstrate general aspects of energy management  
2. Summarize and explain need for energy management, economics and auditing 
3. Illustrate basics of energy economics and financial analysis techniques 
4. Describe importance of thermal and electrical utilitie s maintenance 
5. Assess potential and summarise benefits of waste heat recovery and cogeneration  
6. Illustrate waste heat recovery and cogeneration methods 

 

Module Detailed Contents Hrs. 

01 

General Aspects of Energy Management: Introduction to utility systems (Types) 
Current energy scenario: India and World, Current energy consumption pattern in global and 
Indian industry, Principles of Energy management, Energy policy, Energy action planning, 
Energy security and reliability, Energy and environment, Need of Renewable and energy 
efficiency, Energy Conservation Act 

08 

02 
Energy Auditing : Need of Energy Audit, Types of energy audit, Components of energy 
audit, Energy audit methodology, Instruments, equipment used in energy audit, Analysis and 
recommendations of energy audit - examples for different applications, Energy audit 
reporting, Energy audit software. Material & Energy Balance 

 

08 

03 

Energy Economics: Costing of Utilities - Determination of cost of steam, natural gas, 
compressed air and electricity.  
Financial Analysis Techniques - Simple payback, Time value of money, Net Present Value 
(NPV), Return on Investment (ROI), Internal Rate of Return (IRR), Risk and Sensitivity 
analysis 

 

09 

04 
Energy Efficiency in Thermal Utilities: Energy performance assessment and efficiency 
improvement of Boilers, Furnaces, Heat exchangers, Fans and blowers, pumps, Compressors 
and HVAC systems. Assessment of steam distribution losses, Steam leakages, Steam 
trapping, Condensate and flash steam recovery system  

 

08 

05 

Electrical Energy Management and Lighting: Distribution and transformer losses. 
Electrical motors - types, efficiency and selection. Speed control, Energy efficient motors. 
Electricity Act 2003.  
Lighting - Lamp types and their features, recommended illumination levels, lighting system 
energy efficiency.  

 

07 

06 

Cogeneration and Waste Heat Recovery, Cogeneration- Need, applications, advantages, 
classification, the cogeneration design process.  
Waste heat recovery- Classification and application, Potential for waste-heat recovery in 
Industry, Commercial WHR devices, saving potential. CDM projects and carbon credit 
calculations 

 

08 
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Assessment:
 
Internal Assessment for 20 marks:
Consisting Two Compulsory Class Tests 
First test based on approximately 40% of contents and second test based on remaining contents (approximately 
40% but excluding contents covered in Test I) 
 
End Semester Examination:   
Weightage of each module in end semester examination will be proportional to number of respective lecture 
hours mentioned in the curriculum. 

1. Question paper will comprise of total six questions, each carrying 20 marks 
2. Question 1 will be compulsory and should cover maximum contents of the curriculum 
3. Remaining questions will be mixed in nature (for example if Q.2 has part (a) from module 3 then  

part (b) will be from any module other than module 3) 
4. Only Four questions need to be solved. 

 
 
References: 

1. Energy engineering and management, AmlanChakrabarti, PHI Learning, New Delhi 2012  
2. Handbook of Energy Audit, Albert Thumann P.E. CEM, William J. Younger CEM, 7thEdition,The 

Fairmont Press Inc 
3. Energy management Handbook, Wayne C. Turner, 5thEdition,The Fairmont Press Inc., Georgia.  
4. Handbook on Energy Audit and Environment management, Abbi Y. A., Jain Shashank, TERI, New 

Delhi 
5. Energy Performance assessment for equipment and Utility Systems Vol. 1 to 4, Bureau of Energy 

Efficiency, Govt. of India  
6. General Aspects of Energy Management and Energy Audit, Bureau of Energy Efficiency, Govt of India  
7. Boiler Operators Guide,4thEdition, Anthony L Kohan, McGraw Hill  
8. Energy Hand book, Robert L. Loftness,2nd Edition, Von Nostrand Reinhold Company 
9. Sustainable Energy Management, MirjanaGolusin, SinisaDodic, Stevan Popov, Academic Press  
10. Energy Management, Trivedi P R, Jolka K R, Commonwelth Publications, New Delhi  
11. www.enrgymanagertraining.com  
12. www.bee-india.nic.in 



University of Mumbai,     B. E. (Mechanical Engineering),   Rev 2016 135 

Course  Code Course Name Credits  
ILO 8021 Project Management 03

 

Objectives: 
1. To familiarize the students with the use of a structured methodology/approach for each and every 

unique project undertaken, including utilizing project management concepts, tools and techniques. 
2. To appraise the students with the project management life cycle and make them knowledgeable about 

the various phases from project initiation through closure. 
 

Outcomes:  
1. Apply selection criteria and select an appropriate project from different options. 

2. Write work break down structure for a project and develop a schedule based on it. 

3. Identify opportunities and threats to the project and decide an approach to deal with them strategically. 

4. Use Earned value technique and determine & predict status of the project. 

5. Capture lessons learned during project phases and document them for future reference 
 

Module Detailed Contents Hrs 

01 

Project Management Foundation: 
Definition of a project, Project Vs Operations, Necessity of project management, Triple 
constraints, Project life cycles (typical & atypical) Project phases and stage gate process.  
Role of project manager, Negotiations and resolving conflicts, Project management in 
various organization structures, PM knowledge areas as per Project Management Institute 
(PMI) 

5

02 

Initiating Projects: 
How to get a project started, Selecting project strategically, Project selection models 
(Numeric /Scoring Models and Non-numeric models), Project portfolio process, Project 
sponsor and creating charter; Project proposal.  Effective project team, Stages of team 
development & growth (forming, storming, norming &performing), team dynamics. 

6

03 

Project Planning and Scheduling: 
Work Breakdown structure (WBS) and linear responsibility chart,  Interface  
Co-ordination and concurrent engineering, Project cost estimation and budgeting, Top 
down and bottoms up budgeting, Networking and Scheduling techniques. PERT, CPM, 
GANTT chart, Introduction to Project Management Information System (PMIS).  

8

04 

Planning Projects: 
Crashing project time, Resource loading and levelling, Goldratt's critical chain, Project 
Stakeholders and Communication plan 
Risk Management in projects: Risk management planning, Risk identification and risk 
register, Qualitative and quantitative risk assessment, Probability and impact matrix. Risk 
response strategies for  positive and negative risks 

6

05 

5.1 Executing Projects: 
Planning monitoring and controlling cycle, Information needs and reporting, engaging 
with all stakeholders of the  projects, Team management, communication and project 
meetings 
5.2 Monitoring and Controlling Projects: 
Earned Value Management techniques for measuring value of work completed; Using 
milestones  for measurement; change requests and scope creep, Project audit 
5.3 Project Contracting 
Project procurement management, contracting and outsourcing, 

8

06 

6.1 Project Leadership and Ethics: 
Introduction to project leadership, ethics in projects, Multicultural and virtual projects 
6.2 Closing the Project: 

6
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Customer acceptance; Reasons of  project termination, Various types of  project 
terminations (Extinction, Addition, Integration, Starvation),  Process of project 
termination, completing a final report; doing a lessons learned analysis; acknowledging 
successes and failures;  Project management templates and other resources; Managing 
without authority; Areas of further study. 

 

Assessment: 
 
Internal Assessment for 20 marks: 
Consisting Two Compulsory Class Tests 
First test based on approximately 40% of contents and second test based on remaining contents (approximately 
40% but excluding contents covered in Test I) 
 
End Semester Examination:   
Weightage of each module in end semester examination will be proportional to number of respective lecture 
hours mentioned in the curriculum. 

1. Question paper will comprise of total six questions, each carrying 20 marks 
2. Question 1 will be compulsory and should cover maximum contents of the curriculum 
3. Remaining questions will be mixed in nature (for example if Q.2 has part (a) from module 3 then  

part (b) will be from any module other than module 3) 
4. Only Four questions need to be solved 

 
 
REFERENCES: 

1. Project Management: A managerial approach, Jack Meredith & Samuel Mantel, 7th Edition, Wiley 
India 

2. A Guide to the Project Management Body of Knowledge (PMBOK® Guide), 5th Ed, Project 
Management Institute PA, USA 

3. Project Management,Gido Clements, Cengage Learning 
4. Project Management,Gopalan, Wiley India 
5. Project Management,Dennis Lock, 9th Edition, Gower Publishing England 
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Course  Code Course Name Credits  
ILO 8022 Finance Management 03

 

Objectives: 
1. Overview of Indian financial system, instruments and market 
2. Basic concepts of value of money, returns and risks, corporate finance, working capital and its 

management 
3. Knowledge about sources of finance, capital structure, dividend policy 

Outcomes: Learner will be abl  

1. Understand Indian finance system and corporate finance 
2. Take investment, finance as well as dividend decisions 

 

Module Detailed Contents Hrs 

01 

Overview of Indian Financial System: Characteristics, Components and Functions of 
Financial System. 
Financial Instruments: Meaning, Characteristics and Classification of Basic Financial 
Instruments  Equity Shares, Preference Shares, Bonds-Debentures, Certificates of 
Deposit, and Treasury Bills. 
Financial Markets: Meaning, Characteristics and Classification of Financial Markets  
Capital Market, Money Market and Foreign Currency Market 
Financial Institutions: Meaning, Characteristics and Classification of Financial 
Institutions  Commercial Banks, Investment-Merchant Banks and Stock Exchanges 

06 

02 

Concepts of Returns and Risks: Measurement of Historical Returns and Expected 
Returns of a Single Security and a Two-security Portfolio; Measurement of Historical 
Risk and Expected Risk of a Single Security and a Two-security Portfolio. 
Time Value of Money: Future Value of a Lump Sum, Ordinary Annuity, and Annuity 
Due; Present Value of a Lump Sum, Ordinary Annuity, and Annuity Due; Continuous 
Compounding and Continuous Discounting. 

06 

03 

Overview of Corporate Finance: Objectives of Corporate Finance; Functions of 
Corporate Finance Investment Decision, Financing Decision, and Dividend Decision. 
Financial Ratio Analysis: Overview of Financial Statements Balance Sheet, Profit and 
Loss Account, and Cash Flow Statement; Purpose of Financial Ratio Analysis; Liquidity 
Ratios; Efficiency or Activity Ratios; Profitability Ratios; Capital Structure Ratios; Stock 
Market Ratios; Limitations of Ratio Analysis. 

09 

04 

Capital Budgeting: Meaning and Importance of Capital Budgeting; Inputs for Capital 
Budgeting Decisions; Investment Appraisal Criterion Accounting Rate of Return, 
Payback Period, Discounted Payback Period, Net Present Value(NPV), Profitability 
Index, Internal Rate of Return (IRR), and Modified Internal Rate of Return (MIRR) 
Working Capital Management: Concepts of Meaning Working Capital; Importance of 

Estimation of Working Capital Requirements; Management of Inventories; Management 
of Receivables; and Management of Cash and Marketable Securities. 

10 

05 

Sources of Finance: Long Term Sources Equity, Debt, and Hybrids; Mezzanine 
Finance; Sources of Short Term Finance Trade Credit, Bank Finance, Commercial 
Paper; Project Finance. 

05 



University of Mumbai,     B. E. (Mechanical Engineering),   Rev 2016 138 

Capital Structure: Overview of Capital 
Structure Theories and Approaches Net Income Approach, Net Operating Income 
Approach; Traditional Approach, and Modigliani-Miller Approach. Relation between 
Capital Structure and Corporate Value; Concept of Optimal Capital Structure

06 

Dividend Policy: Meaning and Importance of Dividend Policy; Factors Affecting an 

-Miller Approach 

03 

 

Assessment: 
 
Internal Assessment for 20 marks: 
Consisting Two Compulsory Class Tests 
First test based on approximately 40% of contents and second test based on remaining contents (approximately 
40% but excluding contents covered in Test I) 
 
End Semester Examination:   
Weightage of each module in end semester examination will be proportional to number of respective lecture 
hours mentioned in the curriculum. 

1. Question paper will comprise of total six questions, each carrying 20 marks 
2. Question 1 will be compulsory and should cover maximum contents of the curriculum 
3. Remaining questions will be mixed in nature (for example if Q.2 has part (a) from module 3 then  

part (b) will be from any module other than module 3)  
4. Only Four questions need to be solved. 

 
REFERENCES: 

1. Fundamentals of Financial Management, 13th Edition (2015) by Eugene F. Brigham and Joel F. 
Houston; Publisher: Cengage Publications, New Delhi. 

2. Analysis for Financial Management, 10th Edition (2013) by Robert C. Higgins; Publishers: McGraw 
Hill Education, New Delhi. 

3. Indian Financial System, 9th Edition (2015) by M. Y. Khan; Publisher: McGraw Hill Education, New 
Delhi. 

 Financial Management, 11th Edition (2015) by I. M. Pandey; Publisher: S. Chand (G/L) & Company 
Limited, New Delhi.
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Course  Code Course Name Credits  
ILO8023 Entrepreneurship Development and Management 03

 

Objectives: 
1. To acquaint with entrepreneurship and management of business    
2. Understand Indian environment for entrepreneurship 
3. Idea of EDP, MSME 

Outcomes:  

1. Understand the concept of business plan and ownerships 
2. Interpret key regulations and legal aspects of entrepreneurship in India 
3. Understand government policies for entrepreneurs  

 

Module Detailed Contents Hrs 

01 

Overview Of Entrepreneurship: Definitions, Roles and Functions/Values of 
Entrepreneurship, History of Entrepreneurship Development, Role of Entrepreneurship 
in the National Economy, Functions of an Entrepreneur, Entrepreneurship and Forms of 
Business Ownership 
Role of Money and Capital Markets in Entrepreneurial Development: Contribution of 
Government Agencies in Sourcing information for Entrepreneurship 

04 

02 

Business Plans And Importance Of Capital To Entrepreneurship: Preliminary and 
Marketing Plans, Management and Personnel, Start-up Costs and Financing as well as 
Projected Financial Statements, Legal Section, Insurance, Suppliers and Risks, 
Assumptions and Conclusion, Capital and its Importance to the Entrepreneur  
Entrepreneurship And Business Development: Starting a New Business, Buying an 
Existing Business, New Product Development, Business Growth and the Entrepreneur 
Law and its Relevance to Business Operations 

09 

03 
-role and need, EDP 

cell, role of sustainability and sustainable development for SMEs, case studies, exercises 
05 

04 

Indian Environment for Entrepreneurship: key regulations and legal aspects , 
MSMED Act 2006 and its implications, schemes and policies of the Ministry of MSME, 
role and responsibilities of various government organisations, departments, banks etc., 
Role of State governments in terms of infrastructure developments and support etc., 
Public private partnerships, National Skill development Mission, Credit Guarantee Fund, 
PMEGP, discussions, group exercises etc 

08 

05 

Effective Management of Business: Issues and problems faced by micro and small 
enterprises and effective management of M and S enterprises (risk management, credit 
availability, technology innovation, supply chain management, linkage with large 
industries), exercises, e-Marketing 

08 

06 

Achieving Success In The Small Business: Stages of the small business life cycle, four 
types of firm-level growth strategies, Options  harvesting or closing small business 
Critical Success factors of small business 

05 

 
 
Assessment: 
 
Internal Assessment for 20 marks: 
Consisting Two Compulsory Class Tests 
First test based on approximately 40% of contents and second test based on remaining contents (approximately 
40% but excluding contents covered in Test I) 
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End Semester Examination:   
Weightage of each module in end semester examination will be proportional to number of respective lecture 
hours mentioned in the curriculum.

1. Question paper will comprise of total six questions, each carrying 20 marks 
2. Question 1 will be compulsory and should cover maximum contents of the curriculum 
3. Remaining questions will be mixed in nature (for example if Q.2 has part (a) from module 3 then  

part (b) will be from any module other than module 3) 
4. Only Four questions need to be solved. 

 
 
 
REFERENCES: 

1. Poornima Charantimath, Entrepreneurship development- Small Business Enterprise, Pearson 
2. Education Robert D Hisrich, Michael P Peters, Dean A Shapherd, Entrepreneurship, latest edition, The 

McGrawHill Company 
3. Dr TN Chhabra, Entrepreneurship Development, Sun India Publications, New Delhi 
4. Dr CN Prasad, Small and Medium Enterprises in Global Perspective, New century Publications, New 

Delhi  
5. Vasant Desai, Entrepreneurial development and management, Himalaya Publishing House  
6. Maddhurima Lall, Shikah Sahai, Entrepreneurship, Excel Books  
7. Rashmi Bansal, STAY hungry STAY foolish, CIIE, IIM Ahmedabad  
8. Law and Practice relating to Micro, Small and Medium enterprises, Taxmann Publication Ltd. 
9. Kurakto, Entrepreneurship- Principles and Practices, Thomson Publication  
10. Laghu Udyog Samachar 
11. www.msme.gov.in  
12. www.dcmesme.gov.in  
13. www.msmetraining.gov.in 
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Course  Code Course Name Credits  
ILO8024 Human Resource Management 03

 

Objectives: 
1. To introduce the students with basic concepts, techniques and practices of the human resource 

management 
2. To provide opportunity of learning Human resource management (HRM) processes, related with the 

functions, and challenges in the emerging persp  
3. To familiarize the students about the latest developments, trends & different aspects of HRM 
4. To acquaint the student with the importance of inter-personal & inter-group behavioural skills in an 

organizational setting required for future stable engineers, leaders and managers 
 

Outcomes:  
1. Understand the concepts, aspects, techniques and practices of the human resource management. 
2. Understand the Human resource management (HRM) processes, functions, changes and challenges in 

 
3. Gain knowledge about the latest developments and trends in HRM. 

4. Apply the knowledge of behavioural skills learnt and integrate it with in inter personal and intergroup 
environment emerging as future stable engineers and managers. 

 

Module Detailed Contents Hrs 

01 

Introduction to HR 
 Human Resource Management- Concept, Scope and Importance, Interdisciplinary 

Approach Relationship with other Sciences, Competencies of HR Manager, HRM 
functions 

 Human resource development (HRD): changing role of HRM  Human resource 
Planning, Technological change, Restructuring and rightsizing, Empowerment, 
TQM, Managing ethical issues 

5 

02 

Organizational Behaviour (OB) 
 Introduction to OB Origin, Nature and Scope of Organizational Behaviour, Relevance 

to Organizational Effectiveness and Contemporary issues  
 Personality: Meaning and Determinants of Personality, Personality development, 

Personality Types, Assessment of Personality Traits for Increasing Self Awareness 
 Perception: Attitude and Value, Effect of perception on Individual Decision-making, 

Attitude and Behaviour 
 Motivation:  Theories of Motivation and their Applications for Behavioural Change 

(Maslow, Herzberg, McGregor);  
 Group Behaviour and Group Dynamics: Work groups formal and informal groups 

and stages of group development, Team Effectiveness: High performing teams, Team 
Roles, cross functional and self-directed team. 

 Case study  

7 

03 

Organizational Structure &Design 
 Structure, size, technology, Environment of organization; Organizational Roles & 

conflicts: Concept of roles; role dynamics; role conflicts and stress. 
 Leadership: Concepts and skills of leadership, Leadership and managerial roles, 

Leadership styles and contemporary issues in leadership. 
 Power and Politics: Sources and uses of power; Politics at workplace, Tactics and 

strategies. 

6 

04 Human resource Planning 5 
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 Recruitment and Selection process, Job-enrichment, Empowerment - Job-
Satisfaction, employee morale
Performance Appraisal Systems: Traditional & modern methods, Performance 
Counselling, Career Planning 

 Training & Development: Identification of Training Needs, Training Methods 

05 

Emerging Trends in HR 
 Organizational development; Business Process Re-engineering (BPR), BPR as a tool 

for organizational development , managing processes & transformation in HR. 
Organizational Change, Culture, Environment  

 Cross Cultural Leadership and Decision Making: Cross Cultural Communication and 
diversity at work, Causes of diversity, managing diversity with special reference to 
handicapped, women and ageing people, intra company cultural difference in 
employee motivation 

6 

06 

HR & MIS: Need, purpose, objective and role of information system in HR, Applications 
in HRD in various industries (e.g. manufacturing R&D, Public Transport, Hospitals, 
Hotels and service industries 
Strategic HRM: Role of Strategic HRM in the modern business world, Concept of 
Strategy,  Strategic Management Process, Approaches to Strategic Decision Making;  
Strategic Intent  Corporate Mission, Vision, Objectives and Goals 
Labor Laws & Industrial Relations: Evolution of IR, IR issues in organizations, 
Overview of Labor Laws in India; Industrial Disputes Act, Trade Unions Act, Shops and 
Establishments Act 

10 

 

Assessment: 
 
Internal Assessment for 20 marks: 
Consisting Two Compulsory Class Tests 
First test based on approximately 40% of contents and second test based on remaining contents (approximately 
40% but excluding contents covered in Test I) 
 
End Semester Examination:   
Weightage of each module in end semester examination will be proportional to number of respective lecture 
hours mentioned in the curriculum. 

1. Question paper will comprise of total six questions, each carrying 20 marks 
2. Question 1 will be compulsory and should cover maximum contents of the curriculum 
3. Remaining questions will be mixed in nature (for example if Q.2 has part (a) from module 3 then  

part (b) will be from any module other than module 3) 
4. Only Four questions need to be solved. 

 
 
REFERENCES: 

1. Stephen Robbins, Organizational Behavior, 16th Ed, 2013 
2. V S P Rao, Human Resource Management, 3rd Ed, 2010, Excel publishing 
3. Aswathapa, Human resource management: Text & cases, 6th edition, 2011 
4. C. B. Mamoria and S V Gankar,  Dynamics of Industrial Relations in India, 15th Ed, 2015, Himalaya 

Publishing, 15thedition, 2015 
5. P. Subba Rao, Essentials of Human Resource management and Industrial relations, 5th Ed, 2013, 

Himalaya Publishing 
6. Laurie Mullins, Management & Organizational Behavior, Latest Ed, 2016, Pearson Publications 
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Course  Code Course Name Credits  
ILO8025 Professional Ethics and Corporate Social Responsibility (CSR) 03

 
Objectives: 

1. To understand professional ethics in business 
2. To recognized corporate social responsibility 

Outcomes:  

1. Understand rights and duties of business 
2. Distinguish different aspects of corporate social responsibility 
3. Demonstrate professional ethics 
4. Understand legal aspects of corporate social responsibility  

 

Module Detailed Contents Hrs 

01 

Professional Ethics and Business: The Nature of Business Ethics; Ethical Issues in 
Business; Moral Responsibility and Blame; Utilitarianism: Weighing Social Costs and 
Benefits; Rights and Duties of Business 

04 

02 

Professional Ethics in the Marketplace: Perfect Competition; Monopoly Competition; 
Oligopolistic Competition; Oligopolies and Public Policy 
Professional Ethics and the Environment: Dimensions of Pollution and Resource 
Depletion; Ethics of Pollution Control; Ethics of Conserving Depletable Resources 

08 

03 

Professional Ethics of Consumer Protection: Markets and Consumer Protection; 
; Due Care Theory; Advertising 

Ethics; Consumer Privacy 
Professional Ethics of Job Discrimination: Nature of Job Discrimination; Extent of 
Discrimination; Reservation of Jobs. 

06 

04 

Introduction to Corporate Social Responsibility: Potential Business Benefits Triple 
bottom line, Human resources, Risk management, Supplier relations; Criticisms and 
concerns Nature of business; Motives; Misdirection. 
Trajectory of Corporate Social Responsibility in India 

05 

05 

Corporate Social Responsibility: Articulation of Gandhian Trusteeship 
Corporate Social Responsibility and Small and Medium Enterprises (SMEs) in India, 
Corporate Social Responsibility and Public-Private Partnership (PPP) in India 

08 

06 

Corporate Social Responsibility in Globalizing India: Corporate Social Responsibility 
Voluntary Guidelines, 2009 issued by the Ministry of Corporate Affairs, Government of 
India, Legal Aspects of Corporate Social Responsibility Companies Act, 2013. 

08 

 
Assessment: 
 
Internal Assessment for 20 marks: 
Consisting Two Compulsory Class Tests 
First test based on approximately 40% of contents and second test based on remaining contents (approximately 
40% but excluding contents covered in Test I) 
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End Semester Examination:   
Weightage of each module in end semester examination will be proportional to number of respective lecture 
hours mentioned in the curriculum.

1. Question paper will comprise of total six questions, each carrying 20 marks 
2. Question 1 will be compulsory and should cover maximum contents of the curriculum 
3. Remaining questions will be mixed in nature (for example if Q.2 has part (a) from module 3 then  

part (b) will be from any module other than module 3)  
4. Only Four questions need to be solved. 

 
 
REFERENCES: 

1. Business Ethics: Texts and Cases from the Indian Perspective (2013) by Ananda Das Gupta; Publisher: 
Springer. 

2. Corporate Social Responsibility: Readings and Cases in a Global Context (2007) by Andrew Crane, 
Dirk Matten, Laura Spence; Publisher: Routledge. 

3. Business Ethics: Concepts and Cases, 7th Edition (2011) by Manuel G. Velasquez; Publisher: Pearson, 
New Delhi. 

4. Corporate Social Responsibility in India (2015) by Bidyut Chakrabarty, Routledge, New Delhi. 
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Course  Code Course Name Credits  
ILO8026 Research Methodology 03

 

Objectives: 
1. To understand Research and Research Process 
2. To acquaint students with identifying problems for research and develop research strategies 
3. To familiarize students with the techniques of data collection, analysis of data and interpretation 

Outcomes:  

1. Prepare a preliminary research design for projects in their subject matter   areas 
2. Accurately collect, analyze and report data 
3. Present complex data or situations clearly 
4. Review and analyze research findings 

 

Module Detailed Contents Hrs 

01 

Introduction and Basic Research Concepts 
1.1 Research  Definition; Concept of Construct, Postulate, Proposition, Thesis, 
Hypothesis, Law, Principle.Research methods vs Methodology 
1.2 Need of Research in Business and Social Sciences 
1.3 Objectives of Research 
1.4 Issues and Problems in Research 
1.5 Characteristics of Research:Systematic, Valid, Verifiable, Empirical and Critical 

09 

02 

Types of Research 
2.1. Basic Research  
2.2. Applied Research  
2.3. Descriptive Research  
2.4. Analytical    Research  
2.5. Empirical Research  
2.6 Qualitative and Quantitative Approaches 

07 

03 

Research Design and Sample Design 
3.1 Research Design  Meaning, Types and Significance 
3.2 Sample Design  Meaning and Significance Essentials of a good sampling Stages in 
Sample Design Sampling methods/techniques Sampling Errors 

07 

04 

Research    Methodology 
4.1 Meaning of Research Methodology 
4.2. Stages in Scientific Research Process:  
a. Identification and Selection of Research Problem 
b. Formulation of Research Problem 
c. Review of Literature 
d. Formulation of Hypothesis 
e. Formulation of research Design 
f. Sample Design 
g. Data Collection 
h. Data Analysis 
i. Hypothesis testing and Interpretation of Data 
j. Preparation of Research Report 

08 

05 
Formulating Research Problem 
5.1 Considerations: Relevance, Interest, Data Availability, Choice of data, Analysis of 
data, Generalization and Interpretation of analysis 

04 

06 
Outcome of Research 
6.1 Preparation of the report on conclusion reached 

04 
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6.2 Validity Testing & Ethical Issues
6.3 Suggestions and Recommendation 

 

Assessment:
 
Internal Assessment for 20 marks: 
Consisting Two Compulsory Class Tests 
First test based on approximately 40% of contents and second test based on remaining contents (approximately 
40% but excluding contents covered in Test I) 
 
End Semester Examination:   
Weightage of each module in end semester examination will be proportional to number of respective lecture 
hours mentioned in the curriculum. 

1. Question paper will comprise of total six questions, each carrying 20 marks 
2. Question 1 will be compulsory and should cover maximum contents of the curriculum 
3. Remaining questions will be mixed in nature (for example if Q.2 has part (a) from module 3 then  

part (b) will be from any module other than module 3) 
4. Only Four questions need to be solved. 

 
 
REFERENCES: 

1. Dawson, Catherine, 2002, Practical Research Methods, New Delhi, UBS Publishers Distributors. 
2. Kothari, C.R.,1985, Research Methodology-Methods and Techniques, New Delhi, Wiley Eastern 

Limited. 
3. Kumar, Ranjit, 2005, Research Methodology-A Step-by-Step Guide for Beginners, (2nded), Singapore, 

Pearson Education 
 

 



University of Mumbai,     B. E. (Mechanical Engineering),   Rev 2016 147 

Course  Code Course Name Credits  
ILO8027 IPR and Patenting 03

 
Objectives: 

1. To understand intellectual property rights protection system 
2. To promote the knowledge of Intellectual Property Laws of India as well as International treaty 

procedures 
3. To get acquaintance with Patent search and patent filing procedure and applications 

Outcomes:  

1. understand Intellectual Property assets   
2. assist individuals and organizations in capacity building 
3. work for development, promotion, protection, compliance, and enforcement of Intellectual Property 

and Patenting 
 

Module Detailed Contents Hr 

01 

Introduction to Intellectual Property Rights (IPR):  Meaning of IPR, Different 
category of IPR instruments - Patents, Trademarks, Copyrights, Industrial Designs, Plant 
variety protection, Geographical indications, Transfer of technology etc.  
Importance of IPR in Modern Global Economic Environment: Theories of IPR, 
Philosophical aspects of IPR laws, Need for IPR, IPR as an instrument of development 

05 

02 

Enforcement of Intellectual Property Rights: Introduction, Magnitude of problem, 
Factors that create and sustain counterfeiting/piracy, International agreements, 
International organizations (e.g. WIPO, WTO) active in IPR enforcement  
Indian Scenario of IPR:Introduction, History of IPR in India, Overview of IP laws in 
India, Indian IPR, Administrative Machinery, Major international treaties signed by India, 
Procedure for submitting patent and Enforcement of IPR at national level etc. 

07 

03 
Emerging Issues in IPR:Challenges for IP in digital economy, e-commerce, human 
genome, biodiversity and traditional knowledge etc. 

05 

04 

Basics of Patents: Definition of Patents, Conditions of patentability, Patentable and non-
patentable inventions, Types of patent applications (e.g. Patent of addition etc), Process 
Patent and Product Patent, Precautions while patenting, Patent specification Patent 
claims, Disclosures and non-disclosures, Patent rights and infringement, Method of 
getting a patent 

07 

05 

Patent Rules: Indian patent act, European scenario, US scenario, Australia scenario, 
Japan scenario, Chinese scenario, Multilateral treaties where India is a member (TRIPS 
agreement, Paris convention etc.) 

08 

06 

Procedure for Filing a Patent (National and International): Legislation and Salient 
Features, Patent Search, Drafting and Filing Patent Applications, Processing of patent, 
Patent Litigation, Patent Publication, Time frame and cost, Patent Licensing, Patent 
Infringement 
Patent databases: Important websites, Searching international databases 

07 
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Assessment: 

Internal Assessment for 20 marks: 
Consisting Two Compulsory Class Tests 
First test based on approximately 40% of contents and second test based on remaining contents (approximately 
40% but excluding contents covered in Test I) 
 
End Semester Examination:   
Weightage of each module in end semester examination will be proportional to number of respective lecture 
hours mentioned in the curriculum. 

1. Question paper will comprise of total six questions, each carrying 20 marks 
2. Question 1 will be compulsory and should cover maximum contents of the curriculum 
3. Remaining questions will be mixed in nature (for example if Q.2 has part (a) from module 3 then  

part (b) will be from any module other than module 3) 
4. Only Four questions need to be solved. 

 

REFERENCE BOOKS: 

1. Rajkumar S. Adukia, 2007, A Handbook on Laws Relating to Intellectual Property Rights in India, 
The Institute of Chartered Accountants of India 

2. Keayla B K, Patent system and related issues at a glance, Published by National Working Group on 
Patent Laws 

3. T Sengupta, 2011, Intellectual Property Law in India, Kluwer Law International 
4. Tzen Wong and Graham Dutfield, 2010, Intellectual Property and Human Development: Current 

Trends and Future Scenario, Cambridge University Press 
5. Cornish, William Rodolph & Llewelyn, David. 2010, Intellectual Property: Patents, Copyrights, Trade 

Marks and Allied Right, 7th Edition, Sweet & Maxwell 
6. Lous Harns, 2012, The enforcement of Intellactual Property Rights: A Case Book, 3rd Edition, WIPO 
7. Prabhuddha Ganguli, 2012, Intellectual Property Rights, 1st Edition, TMH 
8. R Radha Krishnan & S Balasubramanian, 2012, Intellectual Property Rights, 1st Edition, Excel Books  
9. M Ashok Kumar and mohd Iqbal Ali, 2-11, Intellectual Property Rights, 2nd Edition, Serial 

Publications 
10. Kompal Bansal and Praishit Bansal, 2012, Fundamentals of IPR for Engineers, 1st Edition, BS 

Publications 
11. Entrepreneurship Development and IPR Unit, BITS Pilani, 2007, A Manual on Intellectual Property 

Rights,  
12. Mathew Y Maa, 2009, Fundamentals of Patenting and Licensing for Scientists and Engineers, World 

Scientific Publishing Company 
13. N S Rathore, S M Mathur, Priti Mathur, Anshul Rathi, IPR: Drafting,Interpretation of Patent 

Specifications and Claims, New India Publishing Agency 
14. Vivien Irish, 2005, Intellectual Property Rights for Engineers,IET 
15. Howard B Rockman, 2004, Intellectual Property Law for Engineers and scientists, Wiley-IEEE Press 
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Course  Code Course Name Credits 
ILO 8028 Digital Business Management 03

Objectives:
1. To familiarize with digital business concept 
2. To acquaint with E-commerce 
3. To give insights into E-business and its strategies 

 
Outcomes:  

1. Identify drivers of digital business 
2. Illustrate various approaches and techniques for E-business and management 
3. Prepare E-business plan 

Module Detailed content Hours 

1 

Introduction to Digital Business- 
Introduction, Background and current status, E-market places, structures, 
mechanisms, economics and impacts 
Difference between physical economy and digital economy,  
Drivers of digital business- Big Data & Analytics, Mobile, Cloud Computing, 
Social media, BYOD, and Internet of Things(digitally intelligent 
machines/services) 
Opportunities and Challenges in Digital Business, 

09 

2 

Overview of E-Commerce 
E-Commerce- Meaning, Retailing in e-commerce-products and services, consumer 
behavior, market research and advertisement 
B2B-E-commerce-selling and buying in private e-markets, public B2B exchanges 
and support services, e-supply chains, Collaborative Commerce, Intra business EC 
and Corporate portals 
Other E-C models and applications, innovative EC System-From E-government and 
learning to C2C, mobile commerce and pervasive computing 
EC Strategy and Implementation-EC strategy and global EC, Economics and 
Justification of EC, Using Affiliate marketing to promote your e-commerce 
business, Launching a successful online business and EC project, Legal, Ethics and 
Societal impacts of EC 

06 

3 

Digital Business Support services:  ERP as e business backbone, knowledge 
Tope Apps, Information and referral system 
Application Development: Building Digital business Applications and 
Infrastructure 

06 

4 

Managing E-Business-Managing Knowledge,  Management skills for e-business, 
Managing Risks in e business 
Security Threats to e-business -Security Overview, Electronic Commerce Threats, 
Encryption, Cryptography, Public Key and Private Key Cryptography, Digital 
Signatures, Digital Certificates, Security Protocols over Public Networks: HTTP, 
SSL, Firewall as Security Control, Public Key Infrastructure (PKI) for Security, 
Prominent Cryptographic Applications 

06 

5 

E-Business Strategy-E-business Strategic formulation- 
Internal and external environment, Selection of strategy,  
E-business strategy into Action, challenges and E-Transition 

(Process of Digital Transformation) 

04 

6 Materializing e-business: From Idea to Realization-Business plan preparation 
Case Studies and presentations 

08 
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Assessment: 

Internal Assessment for 20 marks: 
Consisting Two Compulsory Class Tests 
First test based on approximately 40% of contents and second test based on remaining contents (approximately 
40% but excluding contents covered in Test I) 
 
End Semester Examination:   
Weightage of each module in end semester examination will be proportional to number of respective lecture 
hours mentioned in the curriculum. 

1. Question paper will comprise of total six questions, each carrying 20 marks 
2. Question 1 will be compulsory and should cover maximum contents of the curriculum 
3. Remaining questions will be mixed in nature (for example if Q.2 has part (a) from module 3 then  

part (b) will be from any module other than module 3) 
4. Only Four questions need to be solved. 

 
References: 
 

1. A textbook on E-commerce, Er Arunrajan Mishra, Dr W K Sarwade,Neha Publishers & Distributors, 
2011 

2. E-commerce from vision to fulfilment, Elias M. Awad, PHI-Restricted, 2002 
3. Digital Business and E-Commerce Management, 6th Ed, Dave Chaffey, Pearson, August 2014 
4. Introduction to E-business-Management and Strategy, Colin Combe, ELSVIER, 2006 
5. Digital Business Concepts and Strategy, Eloise Coupey, 2nd Edition, Pearson 
6. Trend and Challenges in Digital Business Innovation, VinocenzoMorabito, Springer 
7. Digital Business Discourse Erika Darics, April 2015, Palgrave Macmillan 
8. E-Governance-Challenges and Opportunities in : Proceedings in 2nd International Conference theory 

and practice of Electronic Governance 
9. Perspectives the Digital Enterprise A framework for Transformation, TCS consulting journal Vol.5 
10. Measuring Digital Economy-A new perspective- DoI:10.1787/9789264221796-enOECD Publishing 
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Course  Code Course Name Credits  
ILO8029 Environmental Management 03

 

Objectives: 
1. Understand and identify environmental issues relevant to India and global concerns 
2. Learn concepts of ecology 
3. Familiarise environment related legislations  

Outcomes:  

1. Understand the concept of environmental management 
2. Understand ecosystem and interdependence, food chain etc. 
3. Understand and interpret environment related legislations 

 

Module Detailed Contents Hrs 

01 

Introduction and Definition of Environment: Significance of Environment Management 
for contemporary managers, Career opportunities, Environmental issues relevant to 
India, Sustainable Development, the Energy scenario 

10 

02 
Global Environmental concerns : Global Warming, Acid Rain, Ozone Depletion, 
Hazardous Wastes, Endangered life-species, Loss of Biodiversity, Industrial/Man-made  
disasters, Atomic/Biomedical hazards, etc. 

06 

03 
Concepts of Ecology: Ecosystems  and interdependence between living organisms, 
habitats, limiting factors, carrying capacity, food chain, etc. 

05 

04 

Scope of Environment Management, Role and functions of Government as a planning 
and regulating agency 
Environment Quality Management and Corporate Environmental Responsibility 

10 

05 Total Quality Environmental Management, ISO-14000, EMS certification. 05 

06 
General overview of major legislations like Environment Protection Act, Air (P & CP) 
Act, Water (P & CP) Act, Wildlife Protection Act, Forest Act, Factories Act, etc. 

03 

 

Assessment: 
 
Internal Assessment for 20 marks: 
Consisting Two Compulsory Class Tests 
First test based on approximately 40% of contents and second test based on remaining contents (approximately 
40% but excluding contents covered in Test I) 
 
End Semester Examination:   
Weightage of each module in end semester examination will be proportional to number of respective lecture 
hours mentioned in the curriculum. 

1. Question paper will comprise of total six questions, each carrying 20 marks 
2. Question 1 will be compulsory and should cover maximum contents of the curriculum 
3. Remaining questions will be mixed in nature (for example if Q.2 has part (a) from module 3 then  

part (b) will be from any module other than module 3) 
4. Only Four questions need to be solved. 
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REFERENCES:

1. Environmental Management: Principles and Practice, C J Barrow, Routledge Publishers London, 
1999 

2. A Handbook of Environmental Management Edited by Jon C. Lovett and David G. Ockwell, Edward 
Elgar Publishing 

3. Environmental Management,T V Ramachandra and Vijay Kulkarni, TERI Press 
4. Indian Standard Environmental Management Systems  Requirements With Guidance For Use, 

Bureau Of Indian Standards, February 2005 
5. Environmental Management: An Indian Perspective, S N Chary and Vinod Vyasulu, Maclillan India, 

2000 
6. Introduction to Environmental Management, Mary K Theodore and Louise Theodore, CRC Press 

Environment and Ecology, Majid Hussain, 3rd Ed. Access Publishing.2015
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Course Code Course Name Credits
MEL801 Design of Mechanical Systems 1

Objectives: 
1. To familiarise with the concept of system and methodology of system design  
2. To study system design of various systems such as snatch block, belt conveyors, engine system, pumps 

and machine tool gearbox  
3. To familiarise with the standard codes of professional practices in designing the various systems  

 
Outcomes: Learner will  

1. Apply the concept of system design. 
2. Design of hoisting mechanism of EOT crane, 
3. Design belt conveyor systems 
4. Design pumps for the given applications 
5. Design engine components such as cylinder, piston, connecting rod and crankshaft 
6. Design of machine tool gearbox  

 
Term Work:Comprises  a& b  

a) Term work - Shall consist of  
1. Design and detailed assembly drawing (computer aided drawing on A3 size sheets) of minimum 

two design problems, from the following: 
i) Design of hoisting mechanisms 
ii) Design of belt conveyors  
iii) Design of pumps 

2. Course Project:Students in a group of two to four should be able to apply and integrate the knowledge 
gained during the course. Design and preparation of working drawings of any system having 
minimum 5 to 6 components is expected. 

 
b) Assignment: Exercises on following topics in the form of design calculations with sketches and / or 

drawings.  
1. Engine design 
2. Design of gearbox 

 
The distribution of marks for term work shall be as follows:  

 Exercises and Drawing sheets   : 10 marks. 

 Assignments     : 05 marks 

 Course Project     : 05 marks. 
 Attendance    : 05 Marks.   

 
Assessment: 
 
End Semester Practical/Oral examination: 

1. Each student will be given a small task of design based on syllabus, which will be assessed by pair of  
examiners during the oral examination.  

2. Distribution of marks for practical-oral examination shall be as follows:  
Design Task:  15 marks  
Oral:   10 marks  

3. Evaluation of practical/oral examination to be done based on the performance of design task  
4. Students work along with evaluation report to be preserved till the next examination 
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Subject  Code Subject Name Credits 
MEL 802 Power Engineering 01

Objectives
       1.  To familiarisewith boilers, boiler mountings and accessories using models/cut sections 
       2.  To familiarise with hydraulic energy conversion devices 
 
Outcomes:  

1. Differentiate boilers 
2. Differentiate boiler mountings and accessories 
3. Conduct a trial on impilse turbine and analyse its performance 
4. Conduct a trail on reaction turbine and analyse its performance 
5. Conduct a trial on Centrifugal pump and analyse its perfromance 
6. Conduct a trial on Reciprocating pump and analyse its perfromance 

 
 
List of Experiments  
 
1. Demonstration of Boilers  
2. Demonstration of Boiler mountings and accessories  
3. Trial on Impulse turbine  
5. Trial on Reaction turbine  
6. Trial on centrifugal pump (Single stage/Multistage) 
7. Trail on receprocating pump 
8. Visit to Thermal Power Plant/Hydroelectric Power Plant/Gas Turbine Power Plant  
 
Assessment: 
 
Term Work  
Term work shall consist of  all the experiments from the list, 3 assignments containing numerical based on 
maximum contents of the syllabus and a visit report  
The distribution of marks for term work shall be as follows:  

Laboratory work (Experiments): 10 marks  
Assignments: 05 marks  
Visit report: 05 Marks  
Attendance: 05 marks  

 
End Semester Practical/Oral Examination: 

1. Students in a group (4 to 6) have to perform trial either on Impulse turbine, Reaction turbine, Centrifugal 
Pump or Reciprocating Pump and the same will be assessed by pair of examiners during the oral 
examination.  

2. Distribution of marks for practical-oral examination shall be as follows:  
Trial:   15 marks  
Oral:   10 marks  

3. Evaluation of practical/oral examination to be done based on the performance  
4. Students work along with evaluation report to be preserved till the next examination 
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Course Code Course Name Credits 
MEP701/ 
MEP801 

Project (I and II) 03 + 06 

 
1. 

 
2.  
3. 

 
4.  

 
 

1.  
2.  
3.  
4.  
5.  
6.  

 

 
 

 
 

 
 

 
 

 
1.  
2.  
3.  
4.  
5.  

 
 

 
1.  
2.  
3.  
4.  
5.  
6.  
7.  

Project Report has to be prepared strictly as per University of Mumbai report writing guidelines. 

 
 

 
 


