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MES01- Internal Combustion Engines

Unit 1: Introduction of IC Engine:

Internal Combustion Engine: S.I. and C.I. engines of two and four stroke cycles, real cycle
analysis of SI and CI engines, determination of engine dimensions, speed, fuel consumption,
output, mean effective pressure, efficiency, factors effecting volumetric efficiency, heat balance,
performance characteristics of SI and CI engines, cylinder arrangement, firing order, power
balance for multi-cylinder engines .

Unit 2: Combustion in SI engines:

Flame development and propagation, Pressure-Crank Angle diagram, Stages of Combustion
ignition lag, effect of air density, temperature, engine speed, turbulence and ignition timings,
physical and chemical aspects, abnormal Combustion, effect of engine and fuel variables on
abnormal combustion, pre-ignition, its causes and remedy, salient features of various type
combustion chambers.

Unit 3: Combustion in CI Engines:

Various stages of combustion in CI Engines, delay period, diesel knock, knock inhibitors, salient
features of various types of combustion chambers.Fuel injection in CI engine, Working Principle
of fuel pump & fuel injectors, types of nozzles.

Fuel injection in SI engine (MPFI, TBI,CRDI ), Theory of carburetion, Solex Carburetor, simple
problems on carburetion. Fuel metering in CI engines

Unit 4: Fuel:

Classification of ICEngine fuels, Desirable characteristics of SI & CI engine fuels, Rating of SI
& CI engine fuels, Alternative fuels for SI and CI engine (liquid, gaseous, hydrogen, LPG, CNG,
Biogas etc.), Air requirement, Analysis of combustion products, HHV and LHV of fuels.

Unit S: Supercharging & Turbo charging:

Methods of supercharging, & turbo charging Effects of super charging and turbo charging.
Engine Modifications for supercharging, supercharging of two stroke engines. microprocessor
controlled supercharging. Cooling & lubrication of SI & CI Engines.

References:

1. J.B. Heywood. Internal combustion Engines, Wiley

2. Ganeshan V; Internal Combustion engines; TMH

3. Mathur M L & Sharma RP; A. Course in IC engines; DhanpatRai

4. R Yadav, Internal Combustion Engines

5 Halderman JD and Mitchell CD; Automotive Engines theory and servicing; Pearson

6. DomKundwar; Internal Combustion Engines;Dhanpat Rai Publications

7. Taylor GF; Internal Combustion Engines Theory & Practice; MIT Press

8. Richard Stone; Introduction to IC Engines; Society of Automotive Engr (Palgrave Mc Millan)



List of Experiments (please expand it);

1. Determination of Valve timing diagram

2. Load test on Petrol Engine

3. Heat Balance of SI engine

4. Heat Balance of CI Engine

5. Study of Battery Ignition system and Electronic Ignition System
6. Study of Diesel fuel pump

7. Study of Diesel fuel injectors

8. Study of Carburetors

9. Study of Fuel Injection system in SI Engine
10. Study of lubricating system in CI Engine
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MES502- Mechanical Vibrations

Unit 1: Fundamental Aspects of Vibrations: Vibration, main causes, advantages and
disadvantages; engineering applications of vibration and noise; vector method of representing
harmonic motion; characteristics of vibration, harmonic analysis and beats phenomenon, work
done by harmonic forces on harmonic motion; periodic, non- harmonic functions- Fourier series
analysis; evaluation of coefficients of Fourier series; elements of vibratory system; lumped and
distributed parameter systems. Undamped Free Vibrations: Derivation of differential equation
of motion: the energy method, the method based on Newton’s second law of motion, and
Rayleigh’s method. Solution of differential equation of motion: Natural frequency of vibration.
Systems involving angular oscillations: the compound pendulum.

Unit 2: Damped Free Vibrations: Viscous damping: coefficient of damping; damping ratio;
under damped, over damped and critically damped systems; logarithmic decrement; frequency of
damped free vibration; Coulomb or dry friction damping; frequency, decay rate and comparison
of viscous and Coulomb damping; solid and structural damping; slip or interfacial damping.

Unit 3: Harmonically excited Vibration: One degree of freedom- forced harmonic vibration;
vector representation of forces; excitation due to rotating and reciprocating unbalance; vibration
Isolation, force and motion transmissibility; absolute and relative motion of mass (Seismic
Instruments ). Whirling Motion and Critical Speed : Whirling motion and Critical speed :
Definitions and significance. Critical speed of a vertical , light flexible shaft with single rotor :
with and without damping . Critical speed of a shaft carrying multiple discs (without damping ),
Secondary critical speed.

Unit 4: Systems With Two Degrees of Freedom : Un-damped free vibration of 2 d.o.f and
Principal modes of vibration; torsion vibrations; Forced, Un-damped vibrations with harmonic
excitation ; Coordinate coupling; Dynamic vibration absorber; torsion Vibration Absorber;
Pendulum type of dynamic vibration.

Unit 5: Noise Engineering Subjective response of sound: Frequency and sound dependent
human response; the decibel scale; relationship between, sound pressure level (SPL), sound
power level and sound intensity scale; relationship between addition, subtraction and averaging,
sound spectra and Octave band analysis; loudness; weighting networks; equivalent sound level,
auditory effects of noise; hazardous noise, exposure due to machines and equipments; hearing
conservation and damage risk criteria, daily noise doze.



Noise: Sources, Isolation and Control: Major sources of noise on road and in industries, noise
due to construction equipments and domestic appliances, industrial noise control, strategies-
noise control at source (with or without sound enclosures), noise control along the path (with or
without partitions and acoustic barriers ); noise control at the receiver, ear defenders, earplugs,
semi-insert protectors.

References:

Ambekar A.G.,” Mechanical Vibrations and Noise Engineering; PHI

Meirovitch Leonard; Element of Vibration Analysis; TMH

Dukikipati RV Srinivas J Text book of Mechanical Vibrations; PHI

Kelly SG and kudari SK; Mechanical Vibrations; Schaum Series;TMH

Thomson , W.T., Theory of Vibration with Applications , C.B.S Pub & distributors .
Singiresu Rao, ‘Mechanical Vibrations , Pearson Education .

G.K. Grover, ¢ Mechanical Vibration , Nem chand and Bross , Roorkee
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List of experiments (please expand it);

1.To find out effect of load on natural frequency of vibrations of a lever pin supported at one end
carrying adjustable load on a vertical screwed bar and spring supported at some intermediate
point (i) When the dead weight of rods is neglected and (ii) when their dead weight is taken into
account .

2. To find out frequency of damped free vibration and rate of decay of vibration-amplitude in the
system.

3. To find out natural frequency and damped free frequency of a torsion pendulum and , hence to
find out coefficient of damping of the oil ;

4. To observe the phenomenon of ‘whirl’ in a horizontal light shaft and to determine the critical
speed of the shalft.

5. To observe the mode shapes of a spring-connected, double pendulum and hence to
demonstrate the phenomenon of beats.

6. To demonstrate the principle of tuned Undamped Dynamic Vibration Absorber and to
determine the effect of mass-ratio (of main and auxiliary mass) on the spread of the resulting
natural frequencies;

7. To take measurements of sound Pressure Level (SPL) and to carry out octave band analysis of
a machine using Noise Level Meter.
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Departmental Elective ME-503 (C) Alternate Automotive Fuels & Emissions

Unit 1: Introduction Automobile Fuels:

Classification of Automobile alternative fuels(liquid, gaseous, hydrogen, LPG, CNG, Biogas
etc.), Desirable characteristics of SI & CI engine alternative fuels, Rating of SI & CI engine
fuels, Introduction to alternate energy sources. Like EV, hybrid, fuel cell and solar cars. merits
and demerits of various alternate fuels.

Unit 2: Liquid alternative fuels:

Vegetable Oils: Various vegetable oils for automobile engines, esterification, performance in
engines, performance and emission characteristics, bio diesel and its characteristics. Alcohols:
Properties as engine fuel, alcohols and gasoline blends, performance in automobile engine,
methanol and gasoline blends.

Unit 3: Gaseous Fuels:

Biogas: Introduction to Biogas system, Process during gas formation, Factors affecting biogas
formation. Usage of Biogas in SI engine & CI engine., Properties of Natural gas, Hydrogen gas,
LPG & CNG as engine fuels, storage and handling, performance and safety aspects to all
gaseous fuel, fuel metering systems.

Unit 4: Automobile emissions:

Types of automobile emissions, emission characteristics, formation of automobile emissions,
mechanism of HC , CO and NO in SI engine, exhaust emission and factors affecting the
emission, evaporative emission, crankcase emission, lead emission CI engine emissions:
formation of smoke, factors affecting the smoke formation, unburned hydrocarbons, carbon
monoxide, oxides of nitrogen, smog and comparison of diesel and petrol emissions.

Unit 5:Emissions Norms & Measurement:

Emission norms as per Bharat Standard up to BS — IV and procedures for confirmation on
production. Demerits of automobile emission to environment. Types Of Catalytic Conversion,
Measurement Techniques Emission Standards and Test Procedure NDIR,FID, Chemiluminescent
analyzers, Gas Chromatograph, smoke meters, emission standards.



References:
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2. Ganeshan V; Internal Combustion engines; TMH

3. Mathur M L & Sharma RP; A. Course in IC engines; DhanpatRai

4. R Yadav, Internal Combustion Engines
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List of Experiment (Pl. expand it):

Study of alternative fuel for automobile.

Study of esterification of alternative fuels.
Study of blending different types of bio-diesel.
Measurement of smoke from automobile.
Study of different types of emissions.

Study of various techniques for NOy reduction.
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Open Elective ME- 504 (A) Industrial Engineering & Ergonomics

Unit 1 Method study: purpose of work study, its objectives, procedure and applications; method
study definition and basic procedure, selection of job, various recording techniques like outline
process charts, flow process charts, man machine charts, two handed process charts, string
diagram, flow diagram, multiple activity chart, simo, cyclographs and chrono-cyclographs;
critical examination, development, installation and maintenance of improved method; principles
of motion economy and their application in work design; micro motion study, memo motion
study and their use in methods study.

Unit 2 Work measurement: Introduction & definition, objectives and basic procedure of work
measurement; application of work measurement in industries; time study: basic procedure,
equipments needed, methods of measuring time, selection of jobs, breaking a job into elements;
numbers of cycles to be timed; rating and methods of rating, allowances, calculation of standard
time.

Work sampling: Basic procedure, design of work sampling study conducting work sampling
study and establishment of standard-time.

Unit 3 Job evaluation and incentive schemes: Starlight line, Tailor, Merrick and Gantt
incentive plans

Standard data system; elemental and non-elemental predetermined motion systems, work
factors system; Methods Time Measurement (MTM), MOST

Unit 4 Human factor engineering: Definition and history of development of human factors
engineering, types & characteristics of man-machine-system, relative capabilities of human
being and machines; development and use of human factor data; information input and
processing: Introduction to information theory; factors effecting information reception and
processing; coding and selecting of sensory inputs.

Unit 5 Display systems and anthropometric data: Display- types of visual display, visual
indicators and warning signals; factorial and graphic display; general principles of auditory and
tactral display, characteristics and selection.

Reference:

1. ILO; work-study; International Labour Organization

2. Khan MI; Industrial Ergonomics; PHI Learning

3. Barrnes RM; Motion and Time Study; Wiley pub

4. Megaw ED; Contenmprory ergonomics; Taylor & fracis

5. Sandera M and Mc Cormick E; Human Factors in Engg and design; MGHill
6. Currie RM; Work study; BIM publications

7. Mynard; Hand book of Industrial Engg



RAJIV GANDHI PROUDYOGIKI VISHWAVIDYALAYA, BHOPAL
New Scheme Based On AICTE Flexible Curricula
Mechanical Engineering, V-Semester

MES05- FEM/CFD Lab

List of Experiments (Please Expand it)

1. To study fundamentals of Computational Fluid Dynamics (CFD)
2. To perform CFD analysis of lid driven cavity in Open-Foam

3. To perform CFD analysis of square tube in Open-Foam

4. To perform CFD analysis of a 2D-plate in Open-Foam

5. To perform CFD analysis of bifurcated blood vessel in FEM

6. To study fundamentals of Finite element method and FEA

7. To perform FEM analysis of deep drawing process in FEM

8. To study fundamentals of Sci-Lab

9. To perform matrix operations in Sci-lab

10. To plot 2D & 3D graphs in Sci-lab

References:

1. Versteeg H; An introduction to Computational Fluid Dynamics (The Finite Volume
Method);Pearson

Jiyuan Tu; Computational Fluid Dynamics: A Practical Approach; Butterworth-
Heinemann.

Gokhale NS; Practical Finite Element Analysis; Finite to Infinite

Seshu P; Finite element analysis; PHI.

Reddy JN; Introduction to the Finite Element Method;McGraw Hill Inc.

Das VV; Programming in Scilab 4.1; New Age International Publishers.

Verma A K; Scilab : A Beginner’s Approach; Cengage publishers.
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MES06- Python

List of Experiments (Please Expand it):

1. To write a Python program to find GCD of two numbers.

2. To write a Python Program to find the square root of a number by Newton’s Method.
3. To write a Python program to find the exponentiation of a number.

4. To write a Python Program to find the maximum from a list of numbers.
5. To write a Python Program to perform Linear Search

6. To write a Python Program to perform binary search.

7. To write a Python Program to perform selection sort.

8. To write a Python Program to perform insertion sort.

9. To write a Python Program to perform Merge sort.

10. To write a Python program to find first n prime numbers.

11. To write a Python program to multiply matrices.
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. To write a Python program for command line arguments.

. To write a Python program to find the most frequent words in a text read from a file.
. To write a Python program to simulate elliptical orbits in Pygame.

. To write a Python program to bouncing ball in Pygame.

| e
9, I SOV

References:

1. Timothy A. Budd: Exploring python, McGraw-Hill Education.
2. R.Nageshwar Rao ,”Python Programming” ,Wiley India
3. Allen B. Downey; Think Python, O'Reilly Media, Inc.



