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B. E. MECHANICAL ENGINEERING
Choice Based Credit System (CBCS) and Outcome Based Education (OBE)
SEMESTER - VI
Professional Elective 1

ENERGY AND ENVIRONMENT

Course Code 18ME751 CIE Marks 40
Teaching Hours / Week (L:T:P) 3:0:0 SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives:
e Tounderstand the fundamentals of energy sources, energy use, energy efficiency, and resulting

environmental implications of various energy supplies.

e Tointroduce various aspects of environmental pollution and its control.

e Tounderstand the causes and remedies related to social issues like global warming, ozone layer
depletion, climate change etc.

e Tointroduce various acts related to prevention and control of pollution of water and air, forest
protection act, wild life protection act etc.

Module-1

Basic Introduction to Energy: Energy and power, forms of energy, primary energy sources, energy flows,
world energy production and consumption, Key energy trends in India: Demand, Electricity, Access to modern
energy, Energy production and trade, Factors affecting India’s energy development: Economy and
demographics Policy and institutional framework, Energy prices and affordability, Social and environmental
aspects, Investment.

Module-2

Energy storage systems: Thermal energy storage methods, Energy saving, Thermal energy storage systems
Energy Management: Principles of Energy Management, Energy demand estimation, Energy pricing
Energy Audit: Purpose, Methodology with respect to process Industries, Characteristic method employed in

Certain Fnerov Intencive Indiistries

Module-3

Environment: Introduction, Multidisciplinary nature of environmental studies- Definition, scope and
importance, Need for public awareness.
Ecosystem: Concept, Energy flow, Structure and function of an ecosystem. Food chains, food webs and

ecological pyramids, Forest ecosystem, Grassland ecosystem, Desert ecosystem and Aquatic ecosystems,
Ecological succession.

Module-4

Environmental Pollution: Definition, Cause, effects and control measures of - Air pollution, Water pollution,
Soil pollution, Marine pollution, Noise pollution, Thermal pollution and Nuclear hazards, Solid waste
Management, Disaster management Role of an individual in prevention of pollution, Pollution case studies.

Module-5

Social Issues and the Environment: Climate change, global warming, acid rain, ozone layer depletion, nuclear
accidents and holocaust. Case Studies. Wasteland reclamation, Consumerism and waste products,
Environment Protection Act, Air (Prevention and Control of Pollution) Act, Water (Prevention and control of
Pollution) Act, Wildlife Protection Act, Forest Conservation Act, Issues involved in enforcement of
environmental legislation.

Group assignments:

Assignments related to e-waste management; Municipal solid waste management; Air pollution control
systems; Water treatment systems; Wastewater treatment plants; Solar heating systems; Solar power plants;
Thermal power plants; Hydroelectric power plants; Biofuels; Environmental status assessments; Energy status
assessments etc.

Course Outcomes: At the end of the course, the student will be able to:
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CO1: Understand energy scenario, energy sources and their utilization.

CO2: Understand various methods of energy storage, energy management and economic analysis.
CO3: Analyse the awareness about environment and eco system.

CO4: Understand the environment pollution along with social issues and acts.

Question paper pattern:
e The question paper will have ten full questions carrying equal marks.

Each full question will be for 20 marks.

e There will be two full questions (with a maximum of four sub- questions) from each module.

e Each full question will have sub- question covering all the topics under a module.

o The students will have to answer five full questions, selecting one full question from each module.

SI- Title of the Book Name of the Name of the Publisher Edition and
No. Author/s Year
Textbook/s
1 Textbook for Environmental University grant commission
Studies for Undergraduate and Bharathi Vidyapeeth
Courses of all Branches of Institute of environment
Higher Education education and Research,
Pune
2 Energy Management Audit & Barun Kumar De Vrinda Publication 2nd Edition
Conservation- for Module 2 2010
Reference Books
1 Energy Management Hand Turner, W. C.,, Doty, | Fairmont Press 7" Edition
book S. and Truner, W. C 2009
2 Energy Management Murphy, W. R Elsevier 2007
3 Energy Management Principles | Smith, C. B Pergamum 2007
4 Environment pollution control | CS Rao New Age International reprint 2015,
Engineering 2nd edition
5 Environmental studies Benny Joseph Tata McGraw Hill 2nd edition
2008
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B. E. MECHANICAL ENGINEERING
Choice Based Credit System (CBCS) and Outcome Based Education (OBE)
SEMESTER - Vil
Professional Elective-4

AUTOMOTIVE ENGINEERING

Course Code 18ME752 CIE Marks 40
Teaching Hours /Week (L:T:P) 3:0:0 SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives:
e To know layout and arrangement of principal parts of an automobile.

e Tounderstand the working of transmission and brake systems.

e To comprehend operation and working of steering and suspension systems.
e To know the Injection system and its advancements.

e To know the automobile emissions and its effects on environment.

Module-1

ENGINE COMPONENTS AND IT’S PRINCIPLE PARTS: Spark Ignition (SI) & Compression Ignition (Cl) engines,
cylinder — arrangements and their relatives merits, Liners, Piston, connecting rod, crankshaft, valves, valve
actuating mechanisms, valve and port timing diagrams, Types of combustion chambers for S.l.Engine and
C.l.Engines, methods of a Swirl generation, engine positioning. Concept of HCCI engines, Hybrid engines, Twin
spark engine, Electric car.

COOLING AND LUBRICATION: Cooling requirements, Types of cooling- Thermo siphon system, Forced
circulation water cooling system, Water pump, Radiator, Significance of lubrication, Splash and Forced feed
system.

Module-2

TRANSMISSION SYSTEMS: Clutch-types and construction, gear boxes- manual and automatic, gear shift
mechanisms, Over drive, transfer box, fluid flywheel, torque converter, propeller shaft, slip joints, universal
joints. Differential and rear axle, Hotchkiss Drive and Torque Tube Drive.

BRAKES: Types of brakes, mechanical compressed air, vacuum and hydraulic braking systems, construction
and working of master and wheel cylinder, brake shoe arrangements, Disk brakes, drum brakes, Antilock —
Braking systems, purpose and operation of antilock-braking system, ABS Hydraulic Unit, Rear-wheel antilock,
& Numerical.

Module-3

STEERING AND SUSPENSION SYSTEMS: Steering geometry and types of steering gear box-Power Steering,
Types of Front Axle, Suspension, Torsion bar suspension systems, leaf spring, coil spring, independent
suspension for front wheel and rear wheel, Air suspension system.

IGNITION SYSTEM: Battery Ignition system, Magneto Ignition system, electronic Ignition system.

Module-4

SUPERCHARGERS AND TURBOCHARGERS: Naturally aspirated engines, Forced Induction, Types of
superchargers, Turbocharger construction and operation, Intercooler, Turbocharger lag.

FUELS, FUEL SUPPLY SYSTEMS FOR SI AND ClI ENGINES: Conventional fuels, Alternative fuels, Normal and
Abnormal combustion, Cetane and Octane numbers, Fuel mixture requirements for Sl engines, Types of
carburetors, C.D.& C.C. carburettors, Multi point and Single point fuel injection systems, fuel transfer pumps,
Fuel filters, fuel injection pumps and injectors. Electronic Injection system, Common Rail Direct Injection
System.

Module-5
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AUTOMOTIVE EMISSION CONTROL SYSTEMS: Different air pollutants, formation of photochemical smog and
causes. Automotive emission controls, Controlling crankcase emissions, Controlling evaporative emissions,
Cleaning the exhaust gas, Controlling the air-fuel mixture, Controlling the combustion process, Exhaust gas
recirculation, Treating the exhaust gas, Air-injection system, Air-aspirator system, Catalytic converter.
EMISSION STANDARDS: Euro I, II, Il and IV norms, Bharat Stage Il, lll, IV norms. Motor Vehicle Act.

Course Outcomes: At the end of the course, the student will be able to:
Identify the different parts of an automobile and it’s working.

Understand the working of transmission and braking systems.

Understand the working of steering and suspension systems and their applications.

Selection and applications of various types of fuels and injection systems.

Analyse the cause of automobile emissions, its effects on environment and methods to reduce the

emissions.

Question paper pattern:
The question paper will have ten full questions carrying equal marks.

Each full question will be for 20 marks.

There will be two full questions (with a maximum of four sub- questions) from each module.

Each full question will have sub- question covering all the topics under a module.

The students will have to answer five full questions, selecting one full question from each module.

Name of the

Name of the

SINo Title of the Book Author/s Publisher Edition and Year
Textbook/s
1 Automobile engineering Kirpal Singh Standard Publishers | 12" Edition
Vol land Il 2011
2 Automotive Mechanics S. Srinivasan Tata McGraw Hill 2003
2" Edition
Reference Books
1 Automotive Mechanics William H Crouse & Tata McGraw Hill 10™ Edition
Donald L Anglin Publishing Company | 2007
2 Automotive Mechanics: Joseph Heitner D Van Nostrand
Principles and Practices, Company, Inc
3 Automobile Engineering R. B. Gupta Satya Prakashan 4™edition
1984.
4 Fundamentals of Automobile K.K.Ramalingam Scitech Publications

Engineering

(India) Pvt. Ltd
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B. E. MECHANICAL ENGINEERING
Choice Based Credit System (CBCS) and Outcome Based Education (OBE)

SEMESTER - VI
OPEN ELECTIVE B
INDUSTRIAL SAFETY
Course Code 18ME753 CIE Marks 40
Teaching Hours / Week (L:T:P) 3:0:0 SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives:
e The present course highlights the importance of general safety and its prevention.

e |t enables students to understand about mechanical, electrical sand chemical safety.

e The Industrial safety course helps in motivating the students to understand the reason for fire

e Its Controlling of fire by various means are highlighted.

e Importance of chemical safety, labelling of chemicals, hand signals during forklift operations in
industrial and aerodromes will help in to understand and apply the techniques in practical field.

e Avisit to campus, various labs, workshops, local industries and fire stations helps in analyzing the
importance of safety and corrective measures through case studies.

Module-1

Terms used: accident, safety, hazard, safe, safety devices, safety guard, security, precaution, caution,
appliance, slip, trip, fall. Ladders and scaffolding. Unsafe acts, reason for accidents, MSDS (material safety
data sheet), computer Aided Hazard Analysis, International acts and standards OSHA, WHO. Environment act,
control and abatement of environmental pollution-Biomedical waste. Lockout and tag out procedures. Safe
material handling and storage. Risk analysis quantification.

Case studies: Student should identify the unsafe acts near their surroundings like housekeeping, lab as well as
industrial layouts, road safety, campus layout, safety signs.

Module-2

Introduction, toxicity of products of combustion — vapour clouds — flash fire — jet fires — pool fires — auto-
ignition, sources of ignition . Class A, B, C, D and E fire. Fire triangle, Fire extinguishers, Fire hazard and
analysis, prevention of fire. Fire protection and loss prevention, steps after occurrence of fire. notice-first aid
for burns, Portable fire extinguishers. Fire detection, fire alarm and firefighting systems. Safety sign boards,

instruction on portable fire extinguishers. Case studies: demonstration of fire extinguishers, visit to local fire
fighting stations. Visit to fire accident sites to analyze the cause of fire and its prevention for future.

Module-3

PPE, safety guards, Mechanical hazards, workplace hazards, Forklift hazard control Safety while working with
machine tools like lathe, drill press, power and band saws, grinding machines. Safety during welding, forging
and pressing. Safety while handling Material, compressed gas cylinders, corrosive substance, waste drum and
containers.

Case studies: Visit to machine shop, workshops, foundry lab and local industries to record the practical

observation and report the same with relevant figures and comments.

Module-4

Introduction to electrical safety, Indian standards on electrical safety, Electric hazards, effect of electric
current on human body, causes of electrical accidents, prevention of electric accidents, PPE used. Protection
systems: Fuse, circuit breakers and overload relays — protection against over voltage and under voltage.
Electric shock. Primary and secondary electric shocks, AC and DC current shocks. Safety precautions against
shocks. Safety precautions in small and residential building installations. Safety procedures in electric plant.
Case studies: To visit electrical sub stations, local distribution systems, observe and share the experience and
report.
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Module-5

Introduction to Chemical safety, Labelling of chemicals, acid hoods. Handling of acids, eye washers and

showers. Safety thinking, accident investigation, safety policy of the company, safety, loss prevention and

control, check list for LPG installations, safety precautions using CNG, fire prevention and safety audit,

confined space entry, risk assessment.

Case studies: To visit chemical laboratory of the college and other chemical industries like LPG , CNG facilities

and report.

Course Outcomes: At the end of the course, the student will be able to:
CO1: Understand the basic safety terms and international standards.

CO2: Identify the hazards and risk analysis around the work environment and industries.

CO03: Use the safe measures while performing work in and around the work area of the available

laboratories. Able to recognize the sign boards and its application

CO4: Recognise the types of fires extinguishers and to demonstrate the portable extinguishers used for

different classes of fires.

CO5: Report the case studies by sharing experience of the employees working in housekeeping,

laboratories like workshops, electrical labs, machine shops, electronics and computer laboratories.

CO6: Recognise the chemical and electrical hazards for its prevention and control.

Question paper pattern:

e The question paper will have ten full questions carrying equal marks.

e Each full question will be for 20 marks.

e There will be two full questions (with a maximum of four sub- questions) from each module.

e Each full question will have sub- question covering all the topics under a module.

e The students will have to answer five full questions, selecting one full question from each module.

Sl. Title of the Book Name of the Name of the Publisher Edition and
No. Author/s Year
Textbook/s
1 Industrial Safety and L M Deshmukh McGraw Hill Education ISBN-13:
Management (India) private Limited 978-0-07-
061768-1
2 Fire Prevention Hand Book Derek, James Butter Worth’s and 1986
Company, London
3 Electrical Safety, fire safety S.Rao, RK Jainand | Khanna Publishers ISBN: 978-
and safety management Saluja 81-7409-
306-6
4 Industrial health and safety A.M.Sarma Himalya publishing house
management
5 Chemical process Industrial K'S N Raju McGraw Hill Education ISBN-13:
safety (India) private Limited. 978-93-329-
0278-7
6 Environmental engineering Gerard Kiely McGraw Hill Education ISBN-13:
(India) private Limited 978-0-07-
063429-9
Reference Books
1 The Environment Act Commercial Law
(Protection) 1986 Publishers (India)
Pvt. Ltd.
New Delhi.
2 Water (Prevention and control | Commercial Law
of pollution) act 1974 publishers (India)
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Pvt. Ltd., New
Delhi.

To visit respective Institution: stores, office, housekeeping area, laboratories.
To visit local industries, workshops, district firefighting system facility and local electrical power
stations.
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B. E. MECHANICAL ENGINEERING
Choice Based Credit System (CBCS) and Outcome Based Education (OBE)
SEMESTER - VI
OPEN ELECTIVE B

OPTIMISATION TECHNIQUES

Course Code 18ME754 CIE Marks 40
Teaching Hours / Week (L:T:P) 3:0:0 SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives:
e To expose the students to techniques to optimize complex engineering problems.
e Tointroduce non-linear programming techniques.
e Tointroduce the Integer programming method.

Module-1

Introduction: Statement of optimisation problem, Design vector, Design constraints, Objective function,
Classification of optimisation problems based on :constraints, nature of design variables, nature of the
equations involved

Single variable optimisation: Necessary and sufficient conditions, Multivariable optimization with no
constraints: Necessary and sufficient conditions, Semi definite case, Saddle point, Multi variable optimization
with equality constraints, Solution by direct substitution, Lagrange Multipliers, Interpretation of Lagrange
multipliers, Multivariable optimization with inequality constraints: Khun Tucker conditions(concept only).

Module-2

Nonlinear Programming: One-Dimensional Minimization Methods, Introduction, Unimodal Function,
Elimination methods: unrestricted search, fixed step size, accelerated step size, Exhaustive search:
dichotomous search, interval halving method, Fibonacci method, golden section method, Interpolation
methods: Quadratic and cubic interpolation method, direct root method, Newton method, Quasi-Newton
method, secant method.

Module-3

Nonlinear Programming: One-Dimensional Minimization Methods, Introduction, Unimodal Function,
Elimination methods: unrestricted search, fixed step size, accelerated step size, Exhaustive search:
dichotomous search, interval halving method, Fibonacci method, golden section method, Interpolation
methods: Quadratic and cubic interpolation method, direct root method, Newton method, Quasi-Newton
method, secant method.

Module-4

Nonlinear Programming: Indirect Search (Descent) Methods: Gradient of a function, Steepest decent
method, Fletcher Reeves method, Newton’s method, Davidson-Fletcher-Powell method.

Module-5

Integer Programming: Introduction, Graphical representation, Gomory’s cutting plane method: concept of a
cutting plane, Gomory’s method for all-integer programming problems, Bala’s algorithm for zero—one
programming, Branch-and-Bound Method.

Course Outcomes: At the end of the course, the student will be able to:
CO1: Define and use optimization terminology, concepts, and understand how to classify an optimization

problem.

CO2: Understand how to classify an optimization problem.

CO3: Apply the mathematical concepts formulate the problem of the systems.
COA4: Analyse the problems for optimal solution using the algorithms.

CO5: Interpret the optimum solution.

Question paper pattern:
e The question paper will have ten full questions carrying equal marks.

e Each full question will be for 20 marks.
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There will be two full questions (with a maximum of four sub- questions) from each module.

Each full question will have sub- question covering all the topics under a module.

The students will have to answer five full questions, selecting one full question from each module.

Each full question will have sub- question covering all the topics under a module.

The students will have to answer five full questions, selecting one full question from each module.

Sl. Title of the Book Name of the Name of the Publisher Edition and

No. Author/s Year

Textbook/s

1 Engineering Optimization S.S. Rao John Wiley & Sons Fourth
Theory and Practice Edition

2009

2 Optimisation Concepts and A. D. Belegundu, Cambridge University Press 2011
Applications in Engineering T.R. Chanrupatla,

Reference Books

1 Engineering Optimization: Ravindran, K. M. Wiley, New York 2nd ed.
Methods and Applications Ragsdell, and G. V. 2006

Reklaitis




