SeUBEER Sy, 200 AL alter Circulars Mrarn Circular Mo 849 & anwards
DER. BAE&E&HEE AMBEDKAR MARATHWADA UNI?EREITY

CIRCULAR NO. ACAD/SU/B.E./Syllabi/95/2014
It 1s herehy informed to all concerned that, the svllabus
prepared by the Boards of Studies, Ad-hoc Board, Committees
and recommended by the Faculty of Engineering and
Technology, the Academic Council at its meeting held on

08-07-2014 has accepted the following “Revised Syllabi for ail

Branches of [B.E.]” as appended herewith :-

Sr.No. Revised Syllabi

[1] 'B.E. Civil Enyinﬂﬂng,
ﬁf ' B.E. Mechanical Ert_ginur’ing, ==

[3] | B.E. Electricul Engg. / EEP / EE/EEE.,

[4] | B.E. Computer Science & Eng'lnuﬂﬂng,
[5] | B.E. Information Technology,
"[6] | B.E. ECT/EC/E&C/LE,

ﬁj‘ | B.E. Instrumentation & Control ,.ul" Iﬁit?u;n'untrxuun,

{é} ' B.E. Bintachnnbgy o

{3 | B.E. Chemical Enyineenng

This 1s effective from the Academic Year 2014-2015 and
onwards,

All concemed are requested to note the contents of this
circular and bring the notice to the students, teachers and staff

for their information and necessary action.

University Campus, *
Aurangabad-431 004. L '
REF.NO. Acap/ SU; B.E/ * k
SyLLasi / 20147166 05 -58 *
A.C.8.A. 1.No.447[03]. *
l i quﬂhﬂég;m&d‘
Date:- 13-08-2014, " University Development.

!!!!!!



5-08th July, 2014 AC after Circulars from Circular No.84 & snwards - 08
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Copy forwarded with compliments to :-

1] The Principals, affiliated concerned Colleges,
Dr. Babasaheb Ambedhar Marathwada University,

2] The Director, University Network & Information Centre, UNIC, with
a request to upload the above all syllabi on University Website,

Copy to :-
1] The Controller of Examinations,
The Superintendent, | Engineering Unit |,
3] The Programmer [Computer Unit-1} Examinations,
4] The Programmer [Computer Unit-2] Examinations,
7] The Superintendent, | Eligibilicy Unit | |

0] The Director, [E-Suvidha Kendra), in-front of Registrar's Quarter
Dr. Babasaheb Ambedkar Marathwada University,

7] The Record Keeper,
Ur. Babasaheb Ambedkar Marathwada University,
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Revised Syllabus of

B.E

MECHANICAL ENGINEERING

[Effective from the Academic Yeur 2014-15 & onwards ]
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Part ll
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Esmmmation Scheoe

. m:...w?ﬂ Subject 7 _ _ :__,._ﬂ..u*...:: of _ Remirks
iy ; PO [ 0 N -l 2 o I g o M ol O O M 7 1
[ [ Exsmimation
. _ _ (hlrs) _
MED45| | Automohile Engineering L T o Tl T |
Profect Management and Operations
MED452 | Research ) o S . S L 1 S 00 3 al)
| MEDM53 | Refrigeration and Air Conditioning 4 A 20 a0 Lo i [
Elective-11* E 4 N 20 | B0 9.3
MED47] | Lab-V Autemobile Engineering = Tl C =S 25 50
Lab-¥1 Project Management and |
_ MEDA472 ____ Operations Research 12 2 230 |E=S S0 =
| Lab-¥1l Hefrigeration and Air |
MEDA73 Conditioning 2 2 25 | g5 s
Lab-v1I - 2] 2 | 30 30
; Project-11°* 1| 4 s0 | oo | 150
| Total 6 2| 28 | 0 [ 320 | 175 | 175 | 750 -
Elective-11 ; 3 =
MEIM91 Robatics and Industrial Automation =
MED492 | Machine Toeol Design e —
MED493 - Computational Fluid Dynimics 1 e _
=t MED4S94 Industrial Engineering S >
MED495, | Tnbology P Ll = 3
MED456 Piping System Engineering - — - = e
MEDM97 Open Elective**® . oo

L: Lecture Hours per Week
CT: Class Test
P'R: Practical! Oral Exam

T: Twlorial Howrs per Week -
TH: University Theary Exam
Maote: *Siudent can opt for open eleclive,

P: Practical Hours per Week
TW: Term Wik
**Projects can be interdisciplinary.

**+ Open Elective - Board of Studies (Mechanical) will reserve the right of declaring the subjects which can be laken s epen electives during part-| and part-[i
amongst the proposed subjects by academia/Industry during each academic year. Individual college and for Industry can define new elestive with propes syllabus
according to defingd framework and get it approved from Hoard of Studics and other necessary stalutory system ol Dr. Bakbasaheb Ambedkar University time 1o

lime
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VIED4DL-INTERNAL COMBUSTION (1. C.) ENGINES

Teaching Scheme Examination Scheme
Lectures: 4 Hrs/weelk Theory: 80 Marks (3Hrs.)
Class Test: 20 Marks (1Hr.d

Objective:

s Students are expected to understand & analyze the fundamentals and warking of Internal
Combustion Engines to meet the modern requirements. i

Course Confents:

Unit=1 (5Hrs)
Introduction to 1C Engines and cvele analysist Basic of LC, Engines, Details of two siroke
and four stroke engines. Adr standard cyeles, Fuel air eycle and actual cvele, Vanation in specilic
heat, Dissociation and their effect on engine performance, Review of other losses in 1C engines.

Linit-11 (07 Hrs)
Fuels requirements and alternative fuels: Air-fuel mixture requirement, Carburetors. Studies
of fuel injection systems: Fuel pump and their working, different types of fuel feed systems.
studics of injectar’s nozzles, Bosch type fuel pump, Conventional fuels for [C engines.
requirement, properties. limitations of fossil fuels, firel additive and alternative fuels.

Unit-1I1 (08 Hrs)
Combustion SI Engine: Stages of combustion. factors influencing various stages, Normal and
abnormnal combustion. Detonation, Factors responsible for detonation. Effect of detonation,
Octane rating of fuel, Requirement of combustion chambers for SI engines, imporiant tvpes.
relative advantages and disadvantages and application.

Unit-1'V (O8H =)
Combustion in CI. Engines: Stages of combustion in C1 Engines, Delay period, factor affecting
delay period, diesel knock, cetane rating, Requirements of combustion chamber for C1 Engines

Methods of generating turbulence in combustion chamber, Types of combustion chamber for C|
Engines.

Unit-V (05Hrs)
Performance testing of IC Engines: Evaluation of vanous performance parameters of 10
Engines including heat balance, excess air calculation. Methods of determination of Iriction
power, Supercharging: Basic principles, objectives, arrangements for super charging. advantages
and limitations of super charging.



Unit-¥1 {07Hrs)
Emission from LC Engines: Review, their effect on human hezlth, cause of formation and
approaches 1o control pollutants. Study of BIS, EURQ emission norms, 1C Engines: Recent
trends: Microprocessor based engines. multi-point fuel injection (MPFI) engines, common rail
direct injections (CRDI) engines, varizble valve timing engines and homogeneous charge
compression ignition (HCCH) engines. Stratified engines, Wankel engine and Stirling engine.

Section — A Unic [, [T and 111
Section — B Unit 1V, V.and VI

Heferences:
I Internal combustion Engines Fundaments- John B. Heywood, McGraw Hill,
2. Internal combustion Engines - M.L. Mathur & Sharma Dhanpatrai & Sons,
3. Internal combustion Engines - V. Ganeshan, McGraw Hill.
4. Internal combustion Engines- Collin R. Ferguson & Allan T. Kirkpatric.

An miroduction to combustion- Stephen R, Turns, MceGraw Hill,
Internal combustion engines & air pallution- Edward Obert, Intex Educational Pub.

!'_‘.r-l_.n

Pattern of the Question Paper:
The units in the syllabus are divided in two equal sections. Question Pattern consist of two
sections A and B. Section A guestions shall be set on first 3 units(I, 11 and I11) and section B

questions on remaining 3 units { IV, V and VI). Question paper should cover the entire syllabus.

For 80 Marks Paper:
|- Five questions in each section.

2, Anempt any three questions from ¢ach section,



MED40Z-AUTOMATIC CONTROL SYSTEM

Teaching Scheme Examination Scheme
Lectures: 4 Hrs'week Theory: 80 Marks (3Hrs. )
Class Test: 20 Marks (1 Hr.)

Objectives:
» Understand basic control concepts and basic control actions.
o Understand simple mathematical modeling and understand the concept of block diagram
and signal low graph. i
s Study of system in time & frequency domain and understand concept of stability.

Course Contents:

Umit - 1 (S Hr=}
Introduction: Need of contral system, Manual vs, Automatic Control System. Advantages o!

Autematic Contral System. Open Loop and Closed Loop Control System and their comparison.

Concept of Feedback, Requirements of ldeal Control System, Generalized Control System. and
Definition of Transfer Function.

Representation of Control System Components: Study of various types of control svstem
components and their mathematical representation used i systems hike Mechanical system.
Electrical system, Thermal system, Fluid system, Grounded chair representation, Force-Voltage,
Force-Current Analogy.

Unit = II (06 Hrs)

Block Diagram and Signal Flow Graph: Transfer function definition, Block representation of

System Elements, Block Diagram Reduction, Conversion of Block Diagram te Signal Flow
Graph and vice versa, Mason’s Gain Formula, Comparison of Block Diagram and Signal Flow
Graph, Finding Transfer Function of Control System by both methods.

Unit - III (06 Hrs)
Control Action and Controllers: Basic types of control action like OMN/OFF. Propontiional.
Integral, Derivative type and their combinations, Pneumatic and Hydraulic (P, 1, PL P12 and PID)
controllers, Comparison of Pneumatic and Hydraulic Control system.

Electrical Systems: Detail study of A.C and D.C Servo Motor, Stepper motor Servomechanism,
Position Control System

Unit - [V (M8 Hrs)
Transient and Steady State Response Analysis: Introduction, Various types of standard input
signals, First order response to Step, Ramp and [mpulse Inpul, Response of second arder svstem
to step input, System specifications. Concept of time constant and its importance in speed
response. Effect of Damping ratio on response of Second Order Svstem.

ag
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Unit - v {08 Hrs)
Frequency Response Analysis : Stability Analysis, System Stability and Routh's Stability
Criteria, Relative Stability Concepts, Nyquist stability criterion. Polar plots Phase and Gain
margin Bode plot attenuation diagram, Stability A nalysis using Bode plots, Simplificd Bode plot.

Unit - ¥ {04 Hrs)
Root Locus Plots: Definition of Raoot leci, General Rules for constructing Root Locus, Analysis

using Root Locus Plots, Use of MATLAB software in contro| system,

section — A Unit 1 1] and 111
aection — B Uit IV, Voand VI

References:
.- Control System Enginecring, Crgarta, Prentice Hall of Tndia Pvt, Ltd,
Automatic Control Systems, Kug, Golnaraghi, Kunche, Wiley India,
Automatic Control Engineering, Francis H, Raven, McGraw Hill
Control Systems- Principles and Design, M.Gopal McGraw Hill Education.
Feedback Control Sysiein, Dr, S.0. Bhide, §. Satyanaravan, WA, lalgaonkar: Technova
Pub, [ Pune|Pw, Ltd.
6. Control System Engineering, 1.J Nagrath, M, Gopal, New Age International Publishers,

o e b

Pattern of the Question Paper:
The units in the syllabus are divided in wo equal sections. Question Pattern consist of two
sections A and B. Section A questions shall be set on first 3 units(l, Il and 111) and section B

questions on remaining 3 wnits { IV, V and Vi), Question paper should cover the entire syllabus

For 80 Marks Paper:
|- Five questions in each section

2 Atemptany three questions from each section,



MEDI03-METROLOGY & QUALITY CONTROL

Teaching Scheme Examination Scheme
Lectures: 4 Hrs/week Theory: 80 Marks (3Hrs.)

Class Test: 20 Marks (1 Hrs.)
Objectives:-

o Understand the salient concept and principles required to develop the ability of using
different types of measuring instrument.

« Understand the principles, construction, use, techniques of handling and maintenance of
VArious measuring instruments, .

s Develop the ability of analysis interpretation and drawing conclusions the data /
instrument / graph / chart pertaining to the area of quality control.

« Develop an ability of problem solving and decision making.

e Plot and use of quality controf charts and Sugpest measures to improve the quality of
product and reduce cost,

Course Contents:

Unit-1 (0THrs)
Introduction to Metrology

Measurement Standard, Principles of Engineering Metrology, Line end, wavelength, Traceability
of Standards. Types and Sources of error, Alignment, Temperature, Plastic deformation, Slip
gauges and gauge block, Linear and Angular Measurement { Sine bar, Sinc center,
Autocollimator, Angle Décor and Dividing head), Calibration .Comparator Mechanical,
Pneumatic, Optical, Electronic (Inductive), Electrical (LVIIT)

Unit-11 {08 Hrs)
Interferometer & Surface Measurements: - Principle, NPL Interferometer, Flatness measuring
of slip gauges, Parallelism, Laser Interferometer Surface Finish Measurement — Surface Texture,
Measuring Surface Finish by Stylus prabe, Tomlinson and Taloy - Surf, Analysis of Surface
Traces: Methods,

Limits Fits & Gauges :- Types of Gauges, Design of Gauges - Limits, Fits, Tolerancea,
Terminology for limits and Fits, Indian Standard(15 919-1963) Taylor’s Principle.

Unit-111 (05Hrs)
Metrolooy of Gears :-Gear error, Gear measurement, Gear Tooth Vemnier, Profile Projector,
Tool marker’s microscope

Advanced Measuring Machines — Co-ordinate Measuring Machine. Universal Measuring
Machine, Laser in Metrology, In process gauging. Use of Robots for measurement.

10



Unit-1V {07Hrs)
Introduction to Quality and Quality Tools

Quality Statements. Cost of Quality and Value of Quality, Quality of Design Quality of
Conformance, Quality of Performance Seven Quality Tools — check sheet, Flow chart. Parcto
analvsis, cause and effect diagram, scatter diagram, Brain storming, Quality circles.

Unit-V (06 Hrs)
Total Quality Management

Quality Function Deployment, 58, Kaizan, Kanban, JIT, Poka voke, TPM, FMECA, FTA, Zero
dafects.

Unit-V1 {(07Hrs)
Statistical Quality Control

Statistical Quality Contral — statistical concept, Frequency diagram, Coneept of Variance
analysis, Control chart for variable & attribute, Process Capability.

Acceptance Sampling: Sampling Inspection, OC curve and its characteristics, sampling methods.
Introduction to TS0 9000

Definition and aims of standardizations, Technigues of standardization. Codification system,
Varity control and Value Engineering.

Section — A Unit 1 L and [T
Section — B Unit 1V, ¥ and V1

Relerences:

Jain B.K. — Engineering Metrology, Khanna Publication

Hume K_J. — Engineering Metralogy — Medonald Publications

A.W Judge — Engineering Precision Measurements, Chapman and Hall

Maravana K.L. — Engineering Metrology

Galver 1.F & Shotbolt C.R — Metrology for Engineers

|.C.Gupta — Engineering Metrology, Dhanpat rai Publications

Kulkarni V.A & Bewoor A K - Metrology & Measurements, Tata MeGraw hill Co. Ltd.

Statistical Quality Control — M.S.Mahajan, Dhanpat rai Publications

. Fundamental of Quality Control and Improvement — Amitava Mitra, — Wiley Publication.

0. Quality Control — V. A Kulkarni and A K. Bewoor.-Wiley India Publication.

1. Theory and Design For Mechanical Measurements — Richard 8 Figliola and [.E.Beasley,
Wiley India Publication.

12, Statistical Quality Control — E.L.Grant ~=McGraw Hill.

13. Quality Planning and Analysis — .M Juran — Tata McGraw Hill

PO ~X R A L D
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Pattern of the Question Paper:
The units in the svilabus are divided in two equal sections. Question Fattern consist of  two
sections A and B, Section A questions shall be set on first 3 unitfl, 11 and 11} and section B

uestions on rernaining 3 units { 1V, v and V1), Question paper should cover the entire sviiabus
Paj >

For 80 Marks Paper:
l. Five questions in each section,

2. Attempt any three questions from cach section.

b (- 8



MED404- TURBO-MACHINES

Teaching Scheme Examination Scheme

Lectures: 4 Hrs/week Theory: 80Marks (3Hrs.)
Class Test: 20 Marks (1 Hr.)

Ohbjectives:

This course deals with the swdy of the principles of turbo machinery. The objectives of
the course are to enable the student to:

« Understand and be familiar with the concepts of energy flow, including losses, in
turbe machines, with both gualitative and guantitative appreaches, o arrive at the
different forms of efficiencies.

* Understand the different types of hydraulic turbines, their ranges of basic
parameters and characteristics of hvdraulic werbines.

* linderstand the various types of centrifugal pumps and the terminology used in
their practices and difterent heads and efficiencies.

* Linderstand the basic impulse and reactions turbines, their Operating parameters

and the eflects of such parameters on their performance.

Course Contents:

Unit =1 {04 Hrs)
Introduction:  Turbo-machines. parts ol twrbo-machines, comparison  bétween  positive

displicemem machines and  turbo-machines, Types of twerbo-machines, Application of
dimeasional analysis o wrbo-machines,

Unie-11 {08 Hrs)

impact of Jets: Introduction, Force exerted by jet on stationary vertical plate, Force exeried by
et on stationary inclined plate, stationary curved plate, Force exerted by jet on moving plate
(Flat vertical plate moving in the direction of the jet & away from the jet), Inclined plate moving
i the direction of jet, Curved plate moving in the direction of jet.

Unit-11! {08 Hrs)

Hydraulic Turbines: Introauction, Classification, Tangential Flow Impulse Turbines, Pelton
Wheel — Construction, working, head, work done, efficiency, design aspects. Radial Flow
Heactuion Turbines, Francis Turbine - Construction, working, work done, efficiency, design
aspects. Axial Flow Reaction Turbines, Propeller Turbine, Kaplan Turbine, Run away speed,



Draft whbe, draft whe theory, types ot daft ubes, Specific speeds. Unit Quantities, Porformunce
characteristics of Hydraulic {ur vines, Cavilations.

Unit-1'V {6 Hrs:

Centrifugal Pumps: Introduction, working & construction ol cenirilugal pump, work done on
impeliler by water, Head & efficiency. effect of number of vanes of impeller oo head &
efficiency, Multistage centrifugal pumps, Pumps in series, pumps in parallel. minimum st arting
speed , specific speed, characteristics of centrifugal pump. NPSH, & priming, model testing &
geometrically similar pumps.

Unit-V {08 Hrs)

Steam Turbines: Introduction to nozzles and diffusers, nozzle efficiency, condition for
maximum discharge , Classification, advantages, Impulse & Reaction gas turbines, compounding
of steam turbines, velocity diagrams. work done on turbine blades, wrbine efficiency. losses in
turbines, Governing of steam turbines — throttle governing. bypass governing, nozzle control
goveming

Unit-VI (s Hrs)

Gas Turbines: Simple Cycle, Brayton cvele. Performance evaluation parameters like force,
work done, efficiency, air-fuel ratio. regeneration, reheating, ‘ntercooling, Numerical and
applications, Ericsson cycle. Stirling cycle,

Section — A Unic L, [l and (11
Section— B Unit 1V, V and Vi

References:

1. Hydraulic Fluid mechanics & machinery by Modi P.N. & Seth 5.N_, Standard book
house, new Dehli

2. Theory of hvdraulic machinery by V.P. VAsandani, Khanna publishers, Dehli
3. Hydraulic machines by Dr. I. Lal. Metropolitian book co. pvt.ltd Dehli

4 Hand book of pumps by Karrasik, Tata Mc Graw Hills Lid. Dehli

5. Steam & Gas Turbines by R Yadav, Central Pub, Allahabad

6. Gas turbine theory & Jet propulsion by | K Jain, khanna Pub. New Dehli

7. Gas turbinz theory by Cohen Rogers, Longman Publications

8. A Treatise on Turbo machines by Gopalkeishan, Scitech Publications Chennai
9. Fluid mechanics & Hydraulic machines by R K Bansal, Laxmi Publication

10. Turbomachinary by Kadambi ¥V, New Age Intemational Publications
11. Gas Turbines by V. Ganesan, Mec Graw Hill education
|2, Turbomachines by B.ULPai. Wiley India Pvt. Ltd

14
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Pattern of the Question Paper:
The units in the syllabus are divided in two equal sections. Question Pattern consist of 1wo
sections A and B. Seetion A guestions shall be set on first 3 units(l, 11 and 111} and section B

guestions on remaining 3 units { IV, V and V1). Question puper should cover the entire syllabus.

For 80 Marks Paper:
|- Five guestions in each section.

£ Allempt any three questions from cach section,



Eleetive-1
MEDGSI-ENERGY CONSERVATION AND MANAGEMENT

Teaching Scheme Examination Scheme
Lectures: 4 Hrs/week Theory: 80Marks (3Hrs.)
Class Test: 20 Marks (1Hr.;

Objective:

= Studenis are expected to understand the importance of Energy Conservation and appls
the knowledge of wvarious Energv Conservation methodologies and Management
technigues adopted in Industries

Course Contents:

Unit-1 (08 rs)
Enerpy Scenario: Commercial and Nen-Commercial Energy, Primary Energy Resources.
Commercial Energy Preduction, Final Energy Consumption, Energy Needs of Growiny
Economy, Long Term Energy Scenario. Energy Pricing. Energy Conservation and ns
[mportance, Energy Strategy for the Future, Energy Conservation Act-and its Features.

Global Environmental Concerns: United Nations Framewaork Convention on Climate Change
{UNFCC), Kvoto Protocol, Clean Development Mechanism (CDIM)

Unit-11 {10 H rs)
Mechanical System — Thermal Basics, Energy conservation opponunities in Boilers, Steam
distribution system, Compressed air systems. refrigeration and air-conditioning system. pumps
and fans.

Unit-ill (02ZHrs)

Co-generation- Concept options (steam / gas  turbine / diesel engine basis), selection eriteria
control strategy

Unit-I1¥ {10Hrs)
Electrical system- Electricity Basics, Demand control, Demand Side Management (DSM).
Power Factor Improvement, benefits and ways of improvement, Load scheduling, Electric

motors, losses, efficiency, energy-efficient motors, motor speed control, variable speed drive,
Lighting- energy efficient illumination, Electricity Act,



1%

Unit-¥ (04 Hrs)
Energy Management & Audit: Definition, Energy audit- need, Tvpes of energy audit, Energy
managzment (audit) approach-understanding cnergy costs, Energy audit instruments,

Unit-¥1 (06Hrs)
Fimancial i"r'luﬂﬂf_',l..‘ll'lfl'lt: fnvestment-nead, .-"'l.ppl!’ﬂ.iSEH and criteria, Financial H-I'IE"_\'SiS [E‘Chl‘liqLLEE-
simple pay- hack period, Return on investment, Net present value, Internal rate of return, Cash
fdows, Life cyele costs, Risk and sensitivity analysis; Financing options, Energy performance
contracts and role of ESCOs, Sankey Diagrams.

Section — A Lnit 1, 11 and 11]

section — B Unit [V, Vand V|

References:

Bureau of energy efficiency, Hand outs New Delhi

Energy Management Hand Book, W, C. Tumer. - John Wiley and sons

Handbook on Energy Efficiency, TERI, New Delhi, 2009

Energy conservation-related booklets Published by National produetivity Council (NPC)
& Petraleum Conservation Research Assn{PCRA)

Eneriy Auditing and Conservation: Methods, Measurements, Management & Case
Study. Hamies, - Hemisphere Publishing, Washington, 1980,

6. Enerpy conservation Guide book, Patrick Steven R, Patric Dale R, and Fordo Stephen

¥ TR A T R
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Pattern of the Question Paper:
The units in the syllabus are divided in two equal sections. Question Patlern consist of two
sections A and B. Section A questions shall be set on first 3 wnits{l, 11 and I1I) and section B

guestions on remaining 3 units ( 1V, V and VI). Question paper should cover the entire syllabus.

i'or 80 Marks Paper:
1. Five questions in each section.

2, Atempt any three questions from each section.



Elective-1
MED442-POWER PLANT ENGINEERING

Teaching Scheme Examination Scheme
Lectures: 4 Hrs/week Theory: 80Marks {3Hrs.)
Class Test: 20 Marks (1Hr.)

Course Coutents:

Unit-I . (hHrs)
Introduction: Generation of Electricity and sources of energy, future trends in power industry.
coordination of power from dit¥erent source.

Load estimation, load duration curve, load factor, capacity factor, use factor, diversity factor, and
demand factor, effect af variable load on power plant, selection of the number and size ol unils.

Unit-11 (D8Hrs)
Thermal Power Plant : General layout of modern Thermal power plant \Waorking of Thermal
power plant, Site Selection for Thermal power plant. thermodynamic cyeles, Coal handimg.
storape, Preparation & Feeding, combustion and combustion Equipments, Ash handling and dusi
collection, draught system.

Unit-T11 (MEHrs)
Diesel Engine Power Plant : Layout of Diescl engine Power Plant, Type of Engines uscd for
Diesel power plants, cooling & lubrication svstem for the diesel engines, filters. superchargmy of
Diesel engines , performance of diesel plant, advantages and limitations of diesel plant over
thermal plant , Present Trends in Diesel research .

Umit-1V (4 Hr=)
Economic Analysis of Power Piants: Cost of energy production, selechion of plant and
generating equipment, performance and operaling characteristics of power plants, Tarills for
electrical energy. Environmental aspects of power generation

Unit-V (EHrs)

Hydroelectric Power Plani: Hydrograph, flow duration & mass curves. General arrangement of
an hydroelectric project and its operation , site selection, Storage and pond age, classification of

hydro stations, selection of prime movers Governing of turbines, operaticn of dilterent
components of hydro station reservoirs .Dams, spill ways, canals, penstock, water hammering
effects, surge tank, draft tube, Specific speed of turbine, advantages of hydro station

Unit-VI {08 Hrs)
Nuclear Power Plant: Principle of release of nuclear energy fusion & [(ission reaction. nuclear
fuels used in reactors ,multiplication and thermal utilization factors, elements of nuclear reactor
;moderators .control rod Jfuel rods coolants brief descrniption of reactor PWR . BWR sodding
graphite reactor, fast breeder reactor .Homogenous reactor and gas cooled reactors. radiation
hazard , shielding, radicactive waste disposal.

ig



Section — A Unit 1. 1 and 111
Section — B Lnit IV, V and VI

Hefereness:

A Course in Power Plant engineering by Arora and Domkundwar.

Power station Engineering Economics by Skratizke and Vopat.

Power Plant engineering by P K Nag.

4. Maodem Power Plant Engineering, Joel Weisman & Ray Eckant Prentice hall,
International [ne.

o Power Plam Technelogy, by MUM.EI-Wakil, Mc Graw Hill Education (1ndia) Pyt Lid.

. Power Station Engineeting and Economy Barnhardt G, Askratzki & William A Vopa

WM Publications co Lid.

Power Plant Engineering by Fredrick T Mores Affiliated East West press private Lid.

8. Power Plant Engineering by Black & Vearch.

l.
o
=
]

Pattern of the Question Paper:
The units in the syllabus are divided in two equal sections. Question Pattern consist of twa
sections A and B. Seetion A questions shall be set on first 3 units(L, I1 and I1T) and section B

questions on remaining 3 units ( 1V, V and VI). Question paper should cover the entire syllabus.

For 80 Marks Paper:
|. Five guestions in each section.

2, Attempt any three questions from each saction.



Elective-l
MED443-PRODUCTION PLANNING AND CONTROL

Teaching Scheme Examination Scheme
Lectures: 4 Hraiweek Theory: 80Marks (3Hrs.)
Class Test: 20 Marks (1Hr)

Objectives:
e To understand the various components and functions of production planning and control
s To know the recent trends like manufacturing requirement Planning . {MRF} and
Enterprise Resource planning (ERP).
* To understand the lean approach in production svstem,

Course Contents:

Unit - 1 (4Hrs)

Introduction : Definition — Objectives of production Planning and Control — Functions of

production planning and control — Elements of production control — Types of production

Organization of production planning and control department - Internal orgamization of

department.

Unit - 1 {(8Hrs)
Forecasting — Importance of forecasting ~ Types of forecasting. their uses — General principles o
forecasting — Forecasting techniques — qualitative methods and quantitive methods,

Unit - 111 (EHrs}
Inventory management — Functions of inventories — relevant inventory costs - ABLC analysis
VED analysis — EOQ model - Inventory control systems — P-Systems and Q-Systems -
Introduction to MREP & ERP, LOB (Line of Balance),

Unit - 1V (4Hrs)

Routing -~ Definition — Routing procedure —Houte sheets — Bill o material — Factors alfecting
routing procedure. Schedule ~definition — Difference with loading.

Unit - ¥ (8Hrs)
Scheduling Policies — Techmiques, Standard scheduling methods, Line Balancing. Ageregaie
planning, Chasc planning, Expediting, controlling aspects. Dispatching — Activities of dispatche:

— Dispatehing procedure — followup — definition — Reason tor existence of functions - types of

followup - applications of computer in production planning and control,

Unit - VI {8Hrs)
Lean production system-Just in time Production systems- Elminating waste- 1T purchasing-
Technigues for mistake proofing processes- Economics and technology of setup time reduction-
Improving product flow- The transition to lean.

Section — A Unit 1, [f and [l

20



Section — B Linit [V, V and VI

References:

I Medern Production’ operation managements / Baffa & Rakesh Sarin/Wiley & Sons.

2. Elernents of Production Planning and Control / Samuel Eilon/ Collier Macmillan Lid.

3. Manufacturing Planning and control! Partik Jonsson & Stig-Ame Mattsson/ TATA Me
Ciraw — HILL Edition:

4 Inveniory Control Theory and Practice / Martin K. Starr and David W Miller! Pientice-
Hall.

3. Design and Analysis of Lean Production systems' Ronald G Askin & Gold berg! Wiley
India

6. Production Control A Quantitative Approach / John E. Biegel! Prentice-Hall.
7. Production Control / Franklin G. Moore; Ronald Jablanski/ MeGraw-Hill.

Pattern of the Question Paper:
The units in the svllabus are divided in two equal sections. Question Pattern consist of  two
sections A and B, Section A guestions shall be set on first 3 units(l, Il and 11T} and section B

questions an remaining 3 units { IV, V and V1), Question paper should cover the entire syllabus.

For 80 Marks Paper:
| Five guestions in each section.

2 Atempt any three questions from each section.




Elective-1
MEDd44-ADVANCED MATERIALS AND MANUFACTURING

Teaching Scheme Fxamination Scheme
Lectures: 4 Hrs/week Theory: B0Marks (3Hrs.)

Class Test: 20 Marks (1Hr.)
Ohbjective:

s Students are expected to understand & analyze the engincering materials and sovances in

manufaciuring processes.

Course Contents:

Unit-1 (18Hrs)
Composites: Classifications, properties. application of composites, polymer matrix materials.,
metal matrix materials, ceramic matrix materials, cacbon materials. glass materials, liber
reinforcements, types of fibers, whiskers, laminar composite, lilled composites, particulate
reinforced composites, design of composiles materials, hybrid composites. angle plicd
composites, mechanism of compasites, calculation of properties, unidirectional fiber COMpOsites
eritical volume fractinn, discontinuous fiber composites. rule of mixiures equation. critical angle.

Unit-11 (I8 H =)
Organic Materials: [ntroduction, Thermoplastics ,Thermosets, Types of Polymers. Mechan oz
characteristic, Forming Technigues, applications of polymers, plastics and elastomers.
Ceramics: Introduction, Classifications, properties, structures, Progessing of  Cermics.

Refractory materials. electronic ceramics. cement and concrete,
Unit-T11 {04H rs)

Miscellancous Materials: Classification, applications and properties of cutting tool materials.
semi cenducting materials, dielectric materials, magnetic matenials, ferroelectrics materials,
Smart materials, Super alloys,

Unit-T¥ (MHHrs)

Advances In Casting Processes: Sheet molding casting V' -Process. flask less malding,
evaporative casting, piaster mould casting design for plaster mould casting, gualitv-accuracs-
uniformity & other considerations in casting and molding.
Unit-¥ {04 Hrs)
Metallic Coating: Impertance, principie. arplications ot Chemical vapor deposition, physical
vapor deposition, Thermal spray coating, Electro plating. Electro less coating.



Unit-V] (08Hrs)

“on-traditional Machining Process: Introduction, Chemical machining, Electro  Chemical
machining, Electro discharge machining, Wire EDM. Magneto abrasive finishing, Abrasive
flow machining, Water jet machining, Micro drilling by different processes like laser beam, jon
beam. electro jet, ete, electro stream drilling, Non-traditional Deburring process.

Rapid Prototyping (RP): Principle and elements of RP. Adventages & applications of RP.
Intrasduction 1o regenerative manufzeturing process like SLS. LOM, FDM,

Section — A Unit 1, [Tand 11

Section = B Uni IV, W and VI

References:

17 Thz MNature and Properties of Engineering Materials by Z.D. Jastrezehski.

2} Introduction 1o Physical Metallurgy by 8.H. Avner.

3} Composites Materials by 5.C. Sharma.

41 Materials Science and Engineering by R K, Rajput.

21 Materials and Processes in Mig. by E.P, DeGarmo, J. 1. Black R.A, Kosher.

61 Modern Manufacturing process Engineering by Benjamin W. Nicbel Allen B, [¥raper,
Richard A, Wysk, McGraw Hill.

71 Non Traditional Manufzeturing processes by Garey F, Benedict Marcel, Dekker Ing.,
Mew York,

81 Production Technology Hand Book by H.M.T. Tata McGraw Hill.

% Mon Traditional Machining Processes by E.J. Weller, Socicty of Manufacturing
Enginears,Dearban Michigan

Pattern of the Question Paper:
The units in the syllabus are divided in two equal sections. Question Patiern consist of two
sections A and B. Section A questions shall be set on first 3 units{L, 11 and I1I) and section B

questions on remaining 3 units ( IV, ¥V and V1), Question paper should cover the entire syllabus.

For 80 Marks Paper:
. Five guestions in each seetion.

2. Allempl any three questions from each seetion.
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Elective-1
MED445 MODERN MANAGEMENT TECENIQUES
Teaching Scheme Examination Schenie
Lectures: 4 Hrsfweek Theory: 800arks (3Hrs.}
Class Test: 20 Marks (1Hr.)

Objectives:

» To comprehend quality management and its practices;
» To understand new dimensions o issues in modern management theory and practice:
s To develop managerial skills'technigues.

Course Contents:

Unit-1 {1 =)

Total Quality Management; Introduction, Basic approach for TOM, Dimensions of Qualny.
New and Oid Quality Cultures

Problem solving Tools:- Seven Old and New Quality teols
Six Sigma:- Evolution of Six Sigma, Phases of Six Sigma.
Unit-11 (04Hr=)

Just in Time: Types of wastes, Basic Elements of JIT. Role of set-up time and lot size in JI1.
Benefits of JIT, Implementation issues.

Unit-111 (el rs)

Methods Engineering: KAIZEN, Five -Why Process, Business I'rocess Reengineering,
POKAYOKE, Workplace layout & Work station design. Single Minute Exchange of Dies
(SMED).

Unit-IV (08 Hrs)

Value Engineering: Value-types, Value analysis, Value Enginzering, Steps in Value Analvais,
FAST analysis, Ten Commandments (Principles) of ¥alue Analysis.

Quality Function Deployment (QFD}:- Introduction, Voice of Customer, House of Chualis,
QFD Process, Ments and Demerits.

Unit-V (05Hrs)

Total Productive Maintenance: Introduction, Definition, Distinctive features. Four
development striving for overall equipment effectiveness, the five TPM development activities.
the twelve steps of TPM, stages of TPM development.



im0 (07 Hrs)
Creativity and Innovation® - Definition, Characteristics. significance. Role of management

Types of thinking: Vertical Thinking, Parallel Thinking, Practical Thinking Techniques, Six
thinking haus, Concept of Lateral Thinking,

Quality of Waork Life (QWL): - Definition, Features, Elements/Factors, Positive
Effect/Outcomes, Managerial role for improving QWL, Felationship between QWL and Wark
life Balance (WLB)

Scetion — A Linit |, 1.and 111

section —B Lin IV, V and ¥

Heferences;
1. Twotal Quality Management by Dale Besterfield and et.al. Prentice Hall.
2. Total Quality Management by Dr. Gunmala Suri andDr. Puja Shamma, Biztantra.
3. Industeial Engineering & Production Management by Maratand Telsang, S.Chand.
4. Competitive Manufacturing management by John M. Nicholas, Tata McGraw Hill,
5. Just-In Time by M G Korgaonkar, Macmillan Publishers India.

. Six Thinking Has by Edward De Bono.
7. Principles of Management by Ramesh B Rudani, McGraw Hill.

Journals/Mapazines:- Harvard Business Review, Industrial Management, TOM Journal,
International Journal of Quality and Reliability

Pattern of the Question Paper:

Fhe units in the syllabus are divided in two equal sections. Question Pattern consist of two
sections A and B. Section A questions shall be set on first 3 units(l, 11 and HI) and section B
questions on remaining 3 units ( IV, V and VI). Question paper should cover the entire syllabus,

For 80 marks Paper:
I, Minimum ten questions
2. Five guestions in cach section
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LAB-1 MED421- INTERNAL COMBUSTION (L.C.) ENGINES

Teaching Scheme Fxamination Scheme
Practical; 2 Hrsfweek Term Work: 25 Marks
Practical Exam: 25 Marks

List of Experiments:
Any seven of the following practical should be performed and recorded in a labaratory book,

Performance test on a single cylinder diesel engine.
Performance test on 2 single cylinder petrol engine,

Evaluation of the heat balance for single cylinder diesel engine.
Performance test on a multi-cyvlinder petrol engine,

Mors test on multi-cylinder engine.

Measurement of exhaust gas emission from 5.1 engine,
Measureraent of exhaust gas emission from Cl engine.

Study of Bosch type single plunger fuel pump.

Study of various types of fuel injectors and nozzles.

0. Study of different types of carburetor,

— g o -l O LA e e B —

The assessment of term work shall be on the following criteria:

*  Conlinuous assessment
» Performing the experiments in the laboratory.

Practical Examination:
The practical examination shall be consisting of Viva- Voce based on the practical work done
during the course and on the syilabus.
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LAB-TI MED422- AUTOMATIC CONTROL SYSTEM

Teacning Scheme Examination Scheme
Practical: 2 Hrsiweek Term Worlk: 25 Marks

Term Work: Term work shall consist of record book on the following-
Practical ( Anv 04);

Study of control system components,

An experiment on speed control of stepper motar,

An experiment on a level contro! system.

An expenment on ON-OFF temperatre controller.

An experiment on various modes of control action P, 1, P+1, P+D. and P+1+D,
6. Experiment based on DC/AC servomotor,

R

Pracucal study of any. one control Syslems.
AsskEnments:

1. Four Assignments based on syllabus.
1. Ore assignment based en SCILAB/MATLAB programming.

Tive assessment of term work shall be on the following criteria;

o (Contincous assessment
= Pertorming the experiments in the laboratory



LAR-111 MED423- METROLCGGY & QUALITY CONTROL

Teaching Scheme Examination Scheme
Practical: 2 Hrs/week Term Work: 25 Marks
Practical Exam: 25 Marks

Term Work:
Experiments ( Any Eight):

17 Determination of Linear ¢ Angular dimensions of a part using precision | non-precision
Freasuring instruments

7} Precision Angular Measurement using Sine bar / sine Center. Autocollimator, A ngle
Dekkor.

3} Measurement of screw thread using Floating carriage Micrometer.

41 Measurement of Gear Tooth thickness by Gear tooth Vernier Caliper / Constant chord |
Span micrometer

)  Assignment on Acceptance Sampling.

61 Interferometer — Study of Surfaces using Optical fat

71 Study and application of Profile projector and Toel Maker's Microscope,

8 Inspection of Production job by Statistical Process control,

Gy Case Study of 150 system Implementation.

10} Machine Tool alignment test on any two Machines like — Lathe, Drilling. Milling

The assessment of term work shall be on the following criteria:

» Continuous assessment
= Performing the experiments in the laboratory

Practical Examination:

The practical examination shall be consisting of Viva- Voce based on the practical work done
during the course and on the syllabus.



LARB-IV MED424- TURBO MACHINES

Teaching Scheme Examination Scheme
Fractical: 2 Hrs/wecek Practical Exam: 25 Marks

Practical:
List of experiments:
L. Tostuay impact of jet to find the force éxerted on plate
2. Trial on Pelon wheel turbine,
3. Trial on Francis turbine test rig
4. Izizl on kaplan wrbine test nig.
3. Trial on Centritugal Pump
6. Tridl on gear puiap
Lechmcal reports on visits to hydro power! steamy gas turbine power plam
8. Study of nozzles and difTusers

Y. Assignment on chapter no. 5 and 6 with at least five numerical.

Note: Six experiments [excluding assignments) from above list should be performed out of

Which at least three trials should be conducted.

Practical FExamination

The practical examination shall be consisting of Viva- Voce based on the practical work done
during the course and on the syllabus.



SEMINAR
{Term Work 50 marks)

Every individual student shall work on a recent topic selected or assigned lrom any
engineering/zllied applied fields for the seminar of academic or industrial interest. It is expected
that the student has to collect information on 2 topic which is not covered in curriculum of the
under praduate course, Student has to refer hand book. research journals, reference books.
proceeding of conference through library or intemet and record of references considered for
seminar is to preserved in hard copy or soft copy, which shall be produced at the time of semmar.

The report of seminar should be submitted in printed volume duly cenified by guids, HOL
and Principal in prescribed tormat given below. The student should deliver a seminas talk al leiist
for 20 minutes based on the work done by him/her. The performance will be judged by his guide

and another expert appeinted by HOD.
INSTRUCTIONS TO PREPARE REPORT AND PPT

I, Seminar report shall be tvped on A-d size white bond paper
2. Typing shall be with line spacing of |.5using black inkjet print on one side of the paper.
3. Margins a} Left 37.5mm b) Right, Top and Bottom 25mm.
4. Page number - At the bottom center aligned 12 point font size.
5. Header and Footer (12 point font size - Times New Koman)
a} Header - Right side at top stating title of the seminar,
b} Faoter - Right side at bottom stating institute name,
6. Font
a) Main title font - 14 point - bold - Times New Roman - Upper case
b) Sub title font - 12 point - bold - Times New Roman - Title case
¢} Text tont - 12 point - noemal - Times New Roman - Ruaning
d) Graph / Figure / Table titles - 12 point - normal - Times New Roman - Title case
7. Graph / Figure / Table: - shall be located at the center along with its title and Graph No. .
Figure Mo. / Table No.
If Graph / Figure / Table or anv information is copied from anv of the references. reference

na. is to be shown at the end of its title / statement in square bracket superscripted form



8. Seminar report shall consists of at ieast following contents
a. First page

oo Cermificate.

¢. Acknowledgement.
d. Index page { Chapter wise)
e, Graph index {Graph na., Tille, Page no.}

Frgure index {Figure no., Title. Page no.)

=

. lableandex (Table no., Title. Page no.)

-

i ntreduction fAbstract of seminar.

o Lterature reyiew.

[ Lore contenl of Seminar,
k. Merits and demerits of subject.
l.. Fulure scope,
m. Conclusion.
n. Relerences.
0. Appendix
p. Compact Disc,
Y. Furmat of scminar report

A. First pape (Title page) and cover of seminar report,

{Institute logo)
Seminar Reporl
an
“Tutle of Seminar™
By

Name of student
Submitted in partial fulfillment of the requirement for the degree of

Bachelor of Engineering (Mechanical)

=1



Department of Mechanical Engineering

Mame af Institute

Year 2014-15.

b, Cenificae

(Institute logo)

CERTIFICATE
[his is to certify that the seminar report entitled
“Title of Seminar”
submitted by

Mame of student

has completed as per the requirement of Dr. Bubasahed

Ambedkar Marathwada University in partial fulfillment of degree

B.E.(Mechanical)

CGunde Head ot Department Principal
iName) {Name} (M™ame)

Department of Mechanical Engineering

Name of (nstitute

Year 2014-15

22,



. Acknowledgement:- - Acknowledgement shall consists of  stedents opinicn
refated 1o the senvinar topic and his gratitude towards his guide, other staff. social
members and his friends those who have really helped him to complete seminar report,
d. Chapter Index: - Shall have title as “INDEX" in bold - 14 point aligned at 1op center
and page consisting of table with three columns as Chapier No., Chapter particulars, and
Page No, Chapier ho. and Page Noshall be aligned at center of cell
and chapter particulars left aligned in the cell,
¢. Graph Index / Figure Index / Table Index: - Shall have title as “GRAPH INDEX /
FIGURE INDEX / TABLE INDEX" in bold - 14 point cenrer aligned at top of page.
Page consisting of three column table as Graph No. / Figure No. / Table No. in first
culumn. Title of Graph / Figure / Table in second column and Page ™No.. in  third
column, {Similar to chaprer index.)

10, Sketches:-Shall be drawn on separate sheet, center aligned with Figure No., and Title of

sketch at its bottom.

i 1. Table shall preferably be typed in text format only with table no. and its title at the top,

centrally aligned,

12, Standard mathematical symbols and notations shall be used.

I3, The last stem on Index should be references.

b4, Compact Dise (C.L.) consisting of soft copy of seminar report, PPT, and supporting

literature shall be affixed at back cover of repor.

|5, Presentation shall be made with help of Power point.
a4 Preferably each slide shall have plain white or faint yellow or navy blue or maroon
colored back ground with contrast matching font.
b, 1iach slide shail be numbered and header - footer shall be added similar to repont,
e, Figure / Graph ( Table shall be labeled with Figure No. ! Graph MNo. / Table No. and
with reference nos. shown in seminar repont
d. Only brief points are to be highlighted on slides
e. Intirmation copicd from references shall be numbered with reference number.
1. Points are not 1o be read directly from slide at the time of presentation.
2. Presentation shall be besed on Figure, Graph, Table, Charts and points ete.

h. First slide shall be identical 1o cover page of repor,
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i Socond lide should contain introduction / abstract of seminar and content ol
presentation with buile.s.

i. Third shide shall focus on literature review.,

k. Fourth slide on wards core content of presentation shall be discussed.

I. Slides at the end shall consist of merits, demerits, fulure scope. conclusion and
references.

The Term work marks for seminat will be allotted based on the following

|, Seminar Report |0 Marks
2. Literature Review 08 Marks
3. Technical Content 10 Marks
4. Presentation Skill {Aids used) |4 Marks
5. Question Answer 08 Marks Taotal 50 Marks
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PROJECT -1

iFractical Examination 50 Marks.,)

I Every student or group of maximum Five students  should undertake a praject work
under the guidance of teacher allotied.

2. The praject work could be theoretical work on trouble shooting, design, development,
fabrication  of prototype /. model, Implementing & research paper or application of advanced
soware,

. Preferably project shall be useful 1o the peneral community such as rural, former community
and small scale industry etc.

4. 11 the project is based on software, it shall impart sufficient knowledge of software and
itz application to the swdents. The software used should not be among the software
recommended in undergraduate curriculum. It should be entirely new to the students,

3. IFthe project is based on fabrication, it shall be supported by design and development,

fr. 1t 15 essential that the student's should concentrate on need, feasibility, economy, usefulness,
elfects on environment and global warming.

7. The student's should get their project topic approved by the project commiitee under the
leadership of praject in charge / HOD appointed by Principal.

8. Student has w collect information from hand book, research journals, reference books,
proceeding ol conference through library or internet.

Y. Student/s should prepare a spiral bound report with detail schedule of activities planned
lor completion of project and its presentation similar to the seminar report and shall be presented
by all the partners dividing presentation among them at the time of examination in presence of
guide and external examiner

10. It is compulsory to continue with same project in next semester and copy of report shall
be produced a1 the time of final dissertation. Theme of projzct defined in 7th  semester and
its achievement must be compared.

11. Students shall prepare paper / project to participate in State level / National / Imemational
competition, The projects participated shall get additional benefit in final semester based on

certificate ol participation.



The practical examination shall be based on presentation and marks shall be allotted on
following points.
|. Reporl 5 Marks.

f-d

. Literature Beview 5 Marks.

3, Technical Content 5 Marks

4. Regency of topic 5 Marks.

5. Usefulness 5 Marks.
6., Feasibility 5 Marks.
7. Presentation 5 Marks,
&, Economy 5 Marks.
9. Ments 5 Marks.

10 Question / Answer 35 Marks. Total 530 BMarks
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MED451-AUTOMORILE ENGINEERING

Teaching Scheme Examination Scheme
Lectures: 4 Hrsiweek Theory: 80Marks (3Hrs.)
Class Test: 20 Marks {(1Hr.)

Urbjective:

* Students are expected 10 understand & analvze the fundamentals of Automabile
Engineering.

Conese Contents:

Unit-1 {04Hrs)
Introduction:  Classification of awtomobiles, main compeonents of automobile. Layout of

different engine positions and drive arrangements. Types of engines and other power plants used
m Automobile, Recent developments in engines. Engine selection eriteria, Chassis and Super
struciure {Body),

Unit-11 (10Hrs)
Transmission System

Clutches: Purpose of clutch, classification, single plate clutch coil spring, diaphragm spring and
semi centrifugal clutch, clutch plates. Multiple plate clutch, centrifugal efutch,

Gearbox: Function, various resistances, tractive effort, performance curves, Sliding mesh gear
arrangement, constant mesh gear arrangement and synchromesh arrangement, epicyelic gears,
layout of gear arrangement in a gearbox for forward and reverse pears, over drive. Gear selector
mechanisms, Automatic fransmission- [vpes, torque converter. Differential and their ypes.
Propuller shatt. universal joints.,

Umit-111 {U6Hrs)
Suspension System:

Ubjectives. various types of springs and shock absorbers used in suspension. Higid axle
suspension svsiem. H frame twist-beam: rear suspension (used in recent cars), independent
suspension svstems- Wish bone parallel link, Mac-Pherson strut and irailing arm suspension, Air
suspension. Telescopic suspension in two wheelers, Stabilizer or anti roll bar, Introduction to
clectronic suspension, ride control and active suspensions,

Unit-1V (08Hrs)
Axle, Steering System And Tyres

Iront axle types. final drive, rear axle arrangements. Steering peometry, caster, camber, toe-in
tee-out, inciuded angle. scrub radius, turning radius, theust angle. Effects of these angies. Wheel



alignment and wheel balancing, Under slesr, over steer. Sleering system, steering columns,
steering effort, components of steering system { one with gear box and tie rods and anather w ith
rack and pinion), Various types of steering gearboxes. Power steering- hydraulic and electronic
Wheels: Wheel rims. Tyres — function, construction, types of tyres, tubeless tyres.

Unit-V {6Hrs)
Braking Systems:

Purpose, classification. Drum and disc brake systems. brake shoes. leading- tratling drum brake
Mechanical brakes, hydraulic brake system- layout. tandem master cylinder, slave cylindars, A
brake systems. Antilock brake systems {ABS), Parking brakes.

Unit-V1 {aHrs)
Automotive Electricals And Additional Systems:

Battery, ignition system. starting systems, charging systen, dashboard instruments. Electrical
and electronics in the doors.(window, central locking, et¢) Automabile air-conditioning systems,
components. layout. Safety systems in automabile. Pollution contral norms and pollution contraol
devices,

Seetion = A Unit 1, 11 and 111
Section - B Unit [V, ¥V and VI

References:
I Automotive Mechanics by Crouse & Anglin. Tata McGraw Hall,
2 Automotive Mechanics by Joseph Heitner, C.B.3.Publisher and Distributors
3 Automohile Engineering by R.K.Rajput. Luxmi Publications
4 Automobile Engineering, Vol.| & 11 by K.K.Jain ,R.B.Asthana, McGraw Hill Education

{India)
Pattern of the Question Paper:
The units in the syvllabus are divided in two equal sections. Cluestion Pattern consist of  two
sections A and B. Section A questions shall he set on first 3 units{l, 1T and 111} and section B

questions on remaining 3 units { IV, V and VI). Question paper should cover the entire syllabus.

For 80 Marks Paper:
| Five questions in each section,

2 Attempt any three guestions from each section.

2E
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MEIDMSZ-PROJECT MANAGEMENT AND OPERATIONS RESEARCH

Teaching Scheme Examination Scheme
Lectures: 4 Hrs/week Theory: 80Marks (3Hrs.)

Class Test: 20 Marks (1 Hr.)
Objeetives:

» Ta ereate awareness about optimization in utilization of resources,

* To understand and apply operations research techniques to industrial operations and
Instetutes.

Course Contents:

Unit I: (02Hrs)

Introduction:  Operations  Research:  Development,  history,  definitions, obj=ctives,
charictenistics.  limitations, phases and  applications, Optimization maodels and  their
classificatsons

Unit I1: i12Hrs)

Linear Models: Formation of an L.P model- graphical solution — simplex alporithm — artificial
vartables technique— Big M method, two phase method, Duality in LPP,

Replacement Models: Replacement of items that deteriorates with time, Value of money
changing with time and not changing with time, Optimum replacement policy , Individual and
group replacement.

Limit I1: (06Hrs)

Assignment Froblems: Introduction. Solution methods, Variations of the assignment problem,
Iraveling salesman problem.

Transpartation Problems: Introduction, Methods for finding initial solution, Test of optimality,
Maximization and Minimization Transportation problems, Transshipment problems,
Degeneracy,

Unit 1'V: {05Hrs)

Queuing Theory: Queuing models — queuing systems and structures — notalion —parameter —
single server and multiserver models — Poisson input - exponential service — constant rate
service — infinite population.

Game Theory: Intreduction, Twe-person zero-sum game, Minimum and Maximum principle,
=addle point, Methods for solving game problems with pure and mixed strategies.

Unit V: (08Hrs)
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Processing 'n’ jobs on ‘'m' machines. Processing of two fobs on machines with ench havny
different processing arder.

Inventory Models: Types of Inventory- EOQ -ERL- Deterministic inventory problems. Price
breaks, stochastic inventory prablems, Selective inventory contrel technigues.

Unit VI: (THrs

Network Models : Introduction to PERT/CPM & ils importance in project management.
Concept & construction of network diagrams. Critical path & project duration. floats. network
crashing, optimum project duration & cost, PERT activity. tme eslimate, probability ol
completion of a proiect on or before specified time.

Section — A Unit 1. [ and 111
Section — B Unit IV, ¥ and V1

References:

|. Wayne.l. Winston. Operations research applications and algorithms, Themson learning.4th
edition 2007.

2, Taha H.A. “Operation Research”, Pearson Education sixth edition. 2003

3. 8. D, Sharma, “Introduction to Operations Research”, Discovery Pablishing Housc. New
Deelhi

4. P. K. Gupta, D. S. Hira, “Operations Research”, S Chaad and Co. Lud., 1SBN §1-219-0281-9,

Journals/Magazines:

1. Frederick. 5. Hiller and Gera'd.J.Lieberman, “Operations Research Concepts and Cases™, TMH
(SIE) 8th Edition,

. J.K.Sharma, “Operations research theory and applications”, Macmillan India 3™ Edition 2007
. Hira and Gupia * Problems in Operations Research”, 5.Chand and Co, 2002,

. Panneerselvam, “Operations Research”™ Prentice Hall of India, 2003

5. G Srinivasan, “Operations research principles and applications™, PHI {EEE) 2007,

6. Wagner, “Operations Research™, Prentice Hall of India, 2000.

7. F. 5. Hillier, (i. ! Lieberman, “Introduction to Operations Research”, Tata McGraw-Hill
[SBN 0-07-047387-0.

8. H. M, Wagner, “Principles of Operations Research”, Prentice-Hail India. [SBN 81-203-0]62-
q-

B e Bk

9. A, Ravindran, “Operations Research”, Tata McGraw-Hill.

10, 5. K. Basu, D. K. Pal. H. Bagchi, “Operations Research for Engineers”, Oxford and 1BH
Publishing Co. Pvi. Lid., ISBN 81-204-1251 -6,

11. R. Panneerseivam, “Operations Research”, Prentice Hall ot India Lud.. ISBN 81-203- 19131,
12. H. A Taha., “Operations Research - An introduction”™, Prentice Hall Pvt. Ltd., ISBN 81-203-
1222-8.

13, H. M. Wagner, Principles of Operation Bescarch, Prentice Hall. 1976. F. 5. Hillier and 4. .
Lieberman Introduction to OR, Holden 7 Day 1978, D. M. Miller and J. W_ Schmidt. Industrial

4$0



Lngineering and Operations Research John Wiley, 1984, H. A. Taha, Operations Research - An
introduction. Macmillan Company, Fourth Edition, 1987,

Pattern of the Question Paper:
The wnits in the syllabus are divided in two equal sections. Question Pattern consist of two

seclions A and B Seeting A questions shall be set on first 3 units{l, I1 and 111} and section B

questions on remaining 3 unie ( 1V, ¥ and V1) Question paper should cover the entire svilabus.

For 80 Marks Paper:
I, Five questions in each section,

£ Altempm any three guestions from each section.



MED4SI-REFRIGERATION AND AIR CONDITTIONING

Teaching Scheme Examination Scheme
Lectures: 4 Hrs'week Theary: 80Marks (3Hrs.)
Class Test: 20 Marks (1Hr,)

Ohjectives:
This course deals with the design and implementation of refrigeration and i

conditioning systems. The ahjectives ot the course is to enable the student:

|. Understand the basic thermodynamic cyeles in refrigeration.
2, Undemstanding and analyzing modern variants of the vapor compression & absorpiion
systems in refrigeration.

3. Apply psychrometric analysis to various air conditioning systems.

Acquiring the necessary skills io experimentally investigate the perlormance of refrigeration and

air conditioning systems and evaluate the actual performance ol thesrcompoenents,

Course Contents:

Unit-1 (8Hrs)

A. Introduction: Fundamentals of thermodynamics, Refrigerator, heat pump, coeflicient of
performance, unit of refrigeration. Exegetic efficiency, Carnot cycle for refrigeration snd its
performance.

B. Simple Vapour Compression Cycle: Modification of Carnot cycle. vapor compression eyvele
and ils components, représentation on T-s and P-h planes. Effect of operating condition on
performance of VOC, sub cooling & superheating of refrigerant, methads 1o improve cop ol
VCC, regeneration and its importance in VCC, actual VCC,

Unit-11 iNGHrs)
Multistage Vapour Compression Cycle: Limitations of simple VCU for achieving low
temperatures, inter cooling, popular arrangements of inter cooling with muli compression: mult

evaporator. Syvstem; individual compressors, compound. Compression; cascade svslems



Unit-111 {(06Hrs)

Gas Cyele Refrigeration: Comparison of air refrigeration with VOO, components, Bell
Coleman cyvele. repenerative BCC, Necessity of aircrafl refrigeration; Advantages of air cycle for
aircrafl refrigeration, classification of sircraft refrigeration system and their analysis; Dry air

rated temperature {DART),

Unit-1V (D6Hrs)

Vapour Absorption System: Principal of absorption system; common refrigerant absorbent
pairs. comparison between absarption and compression system: simple absorption system;
modification o simple vapour ahsorption system: Use of temperature concentration diagram (T -

L) and enthalpy concentration diagram (h-c} Lithium- Bromide watet vapour absorption system.
Unit-V ' {U09Hrs)

A. Introduction To Psychrometry - Psychrometry and Air composition, psychometric
properties.  psychometric relations, Adizbatic saturation and thermodynamic wet bulb
temperature: psychomotor

15, Applied Psychrometry: Psvchometric processes: its representation psvchometric chart:
Adiabatic mising of air swreams; coil byvpass factor, Air conditioning process; ADP,

vealilution and infiltration. Use of Air conditioning calculation format,
Init-¥1 (sHrs)

A, Refrigerants: Properties of refrigerants; classification of refrigerants, Designation of
refrigerants; Selection of refrigerants; ODP and GWP of CFC's refrigerants; substitutes for
CIC refrigeranis, Azeotropic mixtures, Secondary refrigerants,

5. Application Of Refrigeration And Air Conditioning: Domestic refrigerator, water cocler,
fee plant, cold storage. Steam jet refrigeration system, defrosting in refrigerators, Mine air

conditioning and ventilation,

Section=A Unit 1, 11 and 111
Section = B Uinit IV, ¥ oand VI
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References:
I. Refrigeration and Air conditioning by Arora C.P, Tata Mc Graw Hill Pub. 1985,
2. Refrigeration and Air conditioning by P. L. Ballaney, Hanna pub,
3, Refrigeration and Air conditioning by Manohar Prasad, Wiley Eastern puh.
4, Refrigeration and Air conditicning by Domkondwar. Dhanpat Rai Pub, 1598,
5. Principles of Refrigeration by Dossat R.J, Prentice Hall pub. 1997,
6. Refrigeration and Air conditioning by, Anantnarayan, Tata MC Graw Hill Pub. 1987,
7. Refrigeration and Air conditioning by Jain V. K.
3. ASHARE: Handbook,
9. Air-conditioning System Design- Handbook, Carrier corp, LISA.

1, Heating, Ventilating and Air conditioning by McQuiston, Wiley publicatzon. 2005,

Fattern of the Question Paper:

The units in the syllabus are divided in two egual sections, Question Pattern consist of two

sections A and B. Section A questions shall be set on first 3 umits(l, 11 and L1} and section B

questions on remaining 3 units { IV, V and VI Question pape shoald cover the entine 55 Habus

For 80 Marks Paper:

|

Five questions ineach section,

2 Attempt any three guestions from each section.
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Eiective-11
MED491-ROBOTICS AND INDUSTRIAL AUTO MATION

Teaching Scheme Examination Scheme
Lectures: 4 Hrsweek Theory: 80 Marks (3Hrs.)
Class Test: 20 Marks (1 Hr.)

Objectives:

*  Tounderstand the fundamentals of Robaotics.
* Toidentify and apply automation system in various applications.
* loexpose students to fundamentals of PLC.

Coourse Conlents:

Unit-1 (08Hrs)
Introduction; Definition, Robot anatomy, Work envelope geometries, Motion control methads,
Robot specifications — Pavload. Reach. Precision, Accuracy and Repeatability, Drives: Drives
used in robots- Hydraulic. Pneumatic and Flectric drives, Comparison, merits and demerits,
l'ypes ol Hobot controls. Controllers, Robot Programming miethods. Robot programming
language - VAL 1l, Robot Applications - Material handling, Machine loading/unloading,
Assembly. Inspection, Welding, Spray painting,

Unit-11 {06Hrs)
Robot Kinematics: Matrix representations of coordinate transformation, Transformation about
reference frame and moving frame, Forward & Inverse Kinematics. Examples of 2R, 3R & 3P
manipeiators. RPY and Euler’s angle. Homogeneous coordinate transformation and examples.
D-H representation of Kinematics linkages. Forward and Inverse kinematics of various
manipulators using D-H representations, Trajectory Planning - General considerations in path

description and generation, Joint space verses Carlesian Space
Unit-111 (Hrs)

Robaotie End Fifectors and Sensors:



End Effectors: Types of end effectors, Mechanical, Vacuum, Magnetic, Adhesive grippers, lools

ag end effectors, Gripper force znalysis and design,

Sensors: Need of sensors in the working and control of a robot. Robotic sensors - Types of
sensors based on working principle, various sensing devices used in robot work cells. sensos
characteristics, selection of sensors. Photo-sensors, Limit switches, Range sensors, Proximity
sensors, Touch sensors, Remote Center Compliance (RCC) deviee.

Vision Systems: Meed of vision in a Rebotic system. Tmage acquisition,  [Humination
Techniques. Image conversion. Cameras. sensors, Camera and system interface, Frame biafTers
and Grabbers.

Unit-1V (O H =)
Industrial Automation: Types of Automation— Fixed, Programmable, Flexible Automatio:
Reasons for automating, Automation strategies, Benefits of auwtomation. Designing for
Automation, Building blocks of Automation - Sensors, Analyzers. Actuators. Drives. ethics
LUinemployment, Laboi™s Attitude. Automation Integrity.

Linit-% (10 Hrs)
Auntomated Manufacturing Svstems:

Computer controlled machines — CNC, Machine centers and its components.

Automated Inspection Systems - [nspection Metrology, Contact vs. Non coniact inspection.
Coordinate Measuring Machines, Optical Inspection Methods, Non-contact Inspection Methods.
Automated Material Handling and Storage Systems — Overview, Convevor Systems, Automated
Guided Vehicle Systems. Automated Storage / Retrieval Systems, Carousel Storape Svstems.
Automated Assembly Systems — Tvpes, Part Feeding Devices.

Control Technologies in Automation - Industrial Control Svstems, Process Industries Verses
Discrete-Manufacturing Industries. Continuous Verses Dhserets Control, Computer Proges:
Control and its forms.

Unit-V1 {06 Hrs)
Sequence Control and Programmable Controllers: Logic Control and Sequencing, Logic
Control Elements, Sequencing Elements. Ladder Logic Diagrams. Programmazble Lopic
Controllers — Components, Input / Outpul Analog and ON/OFF Devices, Basic PLU
Peogramming, PLC Timer/Counter/Anthmetic Functions. PLC 'merfacing to SCADADUS,

Industrial Control Applications - Cement. Thermal, Water Treaiment & Steel Plants.

4¢
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Section = A Unit |, [ and 11

Section — B Unsit [V, V and V1

Helferenees:

M. B Groover. M. Weiss RN, Nagel. N.G. Odrey. “Industrial Robotics-Technology,
Procramming and Applications, 2e (SIEY", McGraw, Hill, Special Indian Edition 2012.
8.R.Deb, “Robotics Technology and Flexible Automation™, Tata McGraw Hill 2™
Edition, 1994

K. 5. Fu. R.C. Gonzalez and C. 5.G. Lee, “Robotics: Contral, Sensnrs,' Yision and
[mtelligence , MeGraw-Hill. 1987,

K. k. Mital and | | Nagrath, “Robaotics and Control™, Tata MeGraw Hill, 2003,

- Sueed B Niky, “Introduction 1o Robotics. Analvsis, Systems. Applications™, Prentice Hall

of Indea Py, Lad

. S.K.Saha. “Introduction to Rebotics™ MeGraw-Hill. 2008,

- L Crag | “Introduction to Robotics™ , Pearson Publications. 1989,

kolafter. Richard 1., “Robotics Engineering™, PHI Publication. 1994,

Webb dohn W, “Progrommable Logic Controllers: Principles and Applications”, Prentice
Hall, 2003,

-Hackwerth John R. “Programmable Logic Controller — Programming methods and

Applications”, Pearson Education LCE.

Pattern of Question Paper

The units in the syvllabus are divided in two equal sections. Question Parnern consist of two

sections A and B, Section A guestions shall be set on first 3 wnits(l, 1I and 111} and section B

questions on remaining 3 units ( IV, V and VI). Question paper should cover the entire syllabus.

For 80 Marks Question paper

Five questions in cach section

Attempe any three guestions trom each section.



Elzctive-11
MEDAYZ-MACHINE TOOL DESIGN

Teaching Scheme Examination Scheme
Lectures: 4 Hrs/week Theory: 80 Marks (3Hrs.)
Class Test: 20 Marks (1Hr)

Ohjectives:
o To know the basic concepts of practical part of machine toals, their profile selection,
metal cutting operations and drives in machine tools.
#  To understand speed/feed box design.
s To know the recent trends in machine rools and online reguirements in the field.
* To learn and understand the machine teol structure design,

Course Contents:

Unit I: (IO )
Introduction to machine tool drive and mechanism: Basic requirements of machine Lol
drives, various motions used in machine tools, hydraulic transmission and its clements. Desien
process as applied to maching tools, lavout of machine tools, Automation o machine tools
Economics of machine tool selection, Acceptance tests for machine tools. Trends of
development of future machine tools. forces acting on cutting toals in tuming, drilling, milling
process, power requirement/consumption in tuming, drilling. milling process,

Unit II: (6Hrs)
Regulation of Speed and Feed Rates: Aam of speed and feed rate regulation. stepped
regulation of speed. Design of Speed Box, Design of Feedbox, Special cases of gear box design
stepless regulation of speed and feed rates,

Unir 111z (U4H rs)
Design of Machine Tool Structures: Functions, requirements, materials, statie and dvnunic

stiffness, Profiles, Design criteria of machine tool structures,, basic desigrn procedure of

machine tool structures, Design of Bed, Design of Column,

Unit IV: {(UTH =)
Design of Guide ways: Functions, requirements, tvpes, materials, methods of adjusting
clearances in sl'deways. Design criteria and calculation for slideways, desien ol amifriction
shideways. combination guideways.
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Unit V: {07Hrs)
hesign of Spindle and Spindle Supports: Functions, requirements, materials, effect of
machine ool compliance on machining accuracy, Design calculation of spindle. Anti-friction
bearings. Sliding bearings.

Unit VI: {06Hrs)
Dynamics of Machine Tools:

Machine ool elastic svstem-cutting process closed loop system. Dynamic characteristics of
clements and systems. equivalent elastic system, cutting process, torced vibration of machine
Lol s, i

Section — A Unit 1oL and 1Y
mecton — B Unit IV, W and VI
Text Books:

Machine Tool Design and Numerical Contral | 3 Edition. N.K.Mehea. Megraw Hill Education
India Ltd. New Delhi,

Lresign ol machine Touls, 5.k dasu and D.K.Pal, New Central Book Agency P.Lid.Kolkata:
Ircdia.

Reterence Books:

| Principles of Machine Tools, G.C.Sen and A Bhattacharva, New Central Boak
Agency Pvt. Lid Kolkata, India,

2. Machining and Machine Tools, A.B.Chattopachvay, Wiley India P. Lid, New Delhi

Inda,

Merzl Cutting, 4™ Edition, Edward M. Trent and Paul K. Wright, Elsevier Publication,

Pvt. Lid., New Delhi, India Pvt. Ltd.

4, Mewal Cutting Principles. 3" Edition, Milton C.Shaw, Oxford Indign Edition.

Tad

Pattern of Question Paper
The units in the syllabus are divided in two equal sections. Question Patlern consist of two
sectivns A and B. Section A questions shall be set on first 3 units(L, 11 and 111) and section B

questions on remaining 3 units ( IV, ¥V and VI}. Question paper should cover the entire svllabus,

For 80 Marks Question paper
. Five {5} questions in cach section.

2. Atempt any three questions from each section.



Elective-il

MED493-COMPUTATIONAL FLUID DYNAMICS

Teaching Scheme Examination Scheme

Lectures: 4 Hrs/week Theory: 80 Marks (3Hrs.
Class Test: 20 Marks{1Hr.)

Objectives:

. To introduce fundamentals of fluid dynanics

. Tao introduce concept of FEM

Course Contents:

Unit - 1

Fundamental Concepts ((IH )
Introduction - Basie Equations of Fluid Dynamics - Incompressibie inviscid Flows; Source.
vortex and doublet panel. methods - lifting flows aver arbitrary bodies. Mathematical propertics
of Fluid Dynamics Equations - Elliptic. Parabolic and Hyperbolic equations - Well posed
problems - discretization of partial Differential Equations, Explicit finite difference methads of
subsanic, supersonic and viscous flows.

Unit -11

Grid Generation and Discretization (08 H s
Structured grids, Types and transformations, Generation of structured grids. Unstroctured aods

Delany triangulation. Boundary layer equations and methods of solubon - Imiphicn time
dependent methods for inviscid and wviscous compressible flows - Concept of numerical
dissipation — Stability properties of explicit and implicit metbods - Conservative upwind
diseretization for Hyperbolic svstems - Further advantages of upwird diflerencing

Unit - 111

Finite Element Techniques {05Hrs)
Overview of finite element techniques in computational fluid dynamics, Strong and Weak
formulations of a boundary value problem,

Unit - IV

Finite Yolume Technigues (08 H rs)
Finite Volume Techniques - Cell Centered Formulation - Lax - Vepdoroff Time Stepping -Runge

- Kutta Time Stepping - Multi - stage Time Stepping - Accuracy -, Czll Vertex Formulation -
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Multistage Time Stepping - FDM -like Finile Volime Technigues — Central and Up - wind Type

Liseretizations - Treatment of Derivatives. Flux - splitting schemes. Pressure correction solvers
SIMPLE, PESO. Vorticity transport formulation. Implicit/seri-implicit schemes.

Uit - ¥

Heat Conduction (06Hrs)

Finite difference and finite volume formulation of steady/transient one-dimensional conduction

cquation,  source tern,  lwcwrization, incorporating boundary conditions, finite volume

lormulations {or two and three dimensional conduction problems

Lt =1

Convection and Dilfusion (5Hrs)

Finite volume frmulation of steady one-dimensional convection and diffusion problems, central,

upwind, hybrid and power law schemes-discritization equations for two dimensional convection

and diffusion

Section = A Lisit ], L and 111
Section — B Unit IV, ¥V and VI

Texl Books:

L. Versteeg. H.K, and Malalasekera.” An introduction to computational fluid dynamics”

Heferences:

I, Ghoshdastidar, P.5., "Computer Simulation of flow and heat transfer”. Tata McGraw-Hill
Publishung.

2. Philip ). Pritchard, Johan C Leylegian., “Fluid Mechanics”, Wily Publication,
. Fletcher, C.A.L.. “Computational Technigues for Fluid Dvnamics”, Vols. | and 11, Springer -
Verlag, Berlin. [988.

LA ]

4. Murabidar k and Brswas “Advanced Enginesning Fluid Mechanics ", Naresa publishing house

MNow Delhi 1945,

(=]

. John Fo Wendt (Ediwr), “Computational Fluid Dynamics - An Introduction”, Springer —

Verlag, Berlim, 1992,



6. Charles Hirsch, “MNumerical Computation of Intemal and Extemal Flows", Vols. 1 and [
lohn Wiley & Sons, New Yaork. 1988,

7. Klaus A Hoffmann and Steve T. Chiang. “Computational Fluid Dynamics lor Engineers
Vols, 1 & 11 Engineering Education System, P.O. Box 20078, W. Wichita K.5., 67208 - |17
USA, 1993,

&. Anderson, Jr.D. “Fundamentals of Aerodynamics™, McGraw=-Haill, 2000

9. Patankar 5.V "Numerical heat transter and fluid flow"McGraw hill 1980,

10. Jagdeesha T., Thammarah Gowad. = Fluid Power™, Wily Puglicatios.

Pattern of Question Paper:

The units in the svliabus are divided in two equal sections, Question Pattern consist of 1w
sections A and B. Section A questions shall be set on first 3 units(l, I1 and 111" and section 13

questions on rematning 3 units { 1V, V and V). Question paper should cover the entire syllabus
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Eleetive-11
MED4%4- INDUSTRIAL ENGINEERING

Teaching Scheme Examination Scheme

Lectures: 4 Hrsiweek Theory: 80 Marks (3Hrs.)
Class Test: 20 Marks {1Hrs.)

Ohjectives:
At the completion of the course. students should be able to:

» Construet operations precess charts, models and diagrams for manufacturing and
operations planning

*  Lise fow process chads, 1ime study and cccurrence sampling for methods improvement
and work measurement apphcations.

= Perform job evaluation and merit rating, Kaizen and SMED

« Lsvaluse and apply the technigues used in Industrial and Systems where productivity
stems Irom efficient technology. and demonstrate this in labs and projects.

®  Students are expected to understand various concepts in Industrial Engineering.

Course Contents:

Linir-1 (D6 H rs)

Introduction: Productivity. definitions of work study, scope, applications, relationship, between
productivity & standard of hiving, basic work content, excess work content. Manazement,
techniques o reduce excess work content due 1o product process and ineffective time in contral
of workers and Management.

{Numerical and Cases en Productivity)

Work Study; Debmition, concept, and relation with Productivity, human factors, work study
versus Management, supervisor, and work study man, gualities of work study man, working

conditions. prevention accidentz and harards,



Linit-T1 (OTHrs)

Method Study: Definition, objectives. procedure of methed study, selection of job, recording
techniques. micra-memo motion study, developing new layout materials handling its princinles
and equipment, movement of workers and materials in working area. string diagram and 11
significance, multiple activity chart and their significance, two handed process chart, principles,
therbligs, SIMO chart, cyvele graph in method study, Critical examination. installation and

maintain of propased method.
( Review of Caves in Method Seedy)

Limit-111 [ THrs)
Time Study: Technique. Purpose. use and basic procedure time study equipment selection of
jobs for time study, approach to workers, and steps in time study. data collection about jobs.
operator & surroundings breaking down jobs into elements, types of elements. selection ana

measurement of cach element. Time study rating and allowances,
(Wrmerical and Casexs on tme siidy)

Job Evaluation And Merit Rating: Different technigues of job evaluatien and Ment rating

Merits, Demerits. Significance of Job evaluation / merit rating with work measurement.
Unit-1V (I5Hrs)

Works Measurement Technigques: Work sampling - need. establishing conlidence lesels,
determination of sample size. random observation, and conduct of swdyv. General siudy ol
standard data, PMTS and MTM. Methods of Improving Materials Productivity, lactors affecting
materials productivity, Measuring work by physiological methods — heart rate measurcment

measuring oxygen consumption— establishing time standards by physiology metheds.

(Comparisen between Time Study, Work Sampling & MTM)

Unit-¥ (5Hrs)



Viotion Eeonomy And Frgonomics Practices: Motion Economy principles. Intraduction 1o
ergonomics, man/machine/environment sysiems concept, Design approach: A new design,
madi feation of existing design, assessment of a design, limitations of man and machine with
respect to cach other, Posture — standing at work, seated at work, work station heights and seat
geometry, Human anthropometry and its use in work place layout., (Work  Efficiency

and Lrgonomics, Effect aof Light, Noive, Temperature or Human Perfarmance)

Unit-V1 {(10Hrs)

Kaizen: kaizen concept. Kaizen umbrella for quality improvement, Kaizen and management,
implications of QC for Kaizen, kaizen and TOC, Kaizen and sugeestion systems, Kaizen and

competilion, karerncand innovation, measurement, PDCA cvele,
(Review of Coases in Kaizen)

dust In Time: Concept, scope, objectives, push & pull system. reduced inventories and
improved set up times, TOYOTA production system, basic assumptions of TOYOTA production
svstem, leveling, smoothing out the production svstem, JIT and automation. Introduction to

Business Process Reengineering, MOST,
{ Keview r.b"' Caves i ST Tl

Single Minute Exchange of Dies (SMED): Aspects of setup activities, internzl and external

selup, Selup improvement, conceptual stages, Techniques for. streamlining the aspect of set up,
effects of SMED,

Seetica — A Unic L, 1and Bl

Section — B Unit 1V, V and VI

References:

. Work Measurement and Methods Improvement, Lawrence 5. Aft, John Wiley and Sons, New
Y ork. 20

2. Work Design and Industriz] Ergonomics, Konz & Johnsan, Helcomb Hathaway, 2001



3. Motion and Time Study — Design and Measurement of Work, Barnes, Raeph.m. John Malcy

&esons, Mow York, 1990

4. Human Factors in Engineering and Design, Me.Cormick, E.1, Me.Graw Hill,

5, Introduction to Weork study, ILO, Geneva.

6. Human Factors Engineering and Design, M. S, Sanders and Emest J. MeCormick. Mctiraw
Hill Inc.

7. Hand Book of Industrial Engineering by Irson & Grant

8. Just In Time by David Hukins.

9, Kaizen (Ky'zen), the key to Japan's compelitive success, Masaaki Imai. McGraw-Hill, [956
10. A Revolution in manufacturing: The SMED system. Shino Shingo, productivity eouncil.

11 Industrial Engineering and Production Management by Martand Telsang, 8. Chand

Pattern of Question Paper
The units in the syllabus are divided m two equal sections. Cuestion Pattern consist ol (o
sections A and B. Section A questions shall be set on first 3 units(l, 11 and- 111} and sectinn 22

questions on remaining 3 units { IV, V and V1). Question paper should cover the ontire syllabus

For 80 Marks Question paper
|, Five (5} questions in each section.

2. Attempt any three questions from each section.



Elective-11
MED495- TRIBOLOGY
Teaching Scheme Examination Scheme
Lectures: 4 Hrs/week Theory: 80 Marks (3Hrs.)
Class Test: 20 Marks (1Hrs)

Objectives:

* lumake students conversant with fundamental aspect of Tribalogy and its importance
* Tomake students conversant with different types of loads | friction and wear

* To make students well aware of types of lubrication their tvpes and types of lubricating
o1l
= lhwimg developed the above concept. make them competent in selecting the proper
material andd proper lubricating oil,
Course Conteat:
Umit-I (06Hrs)

Introduction to Tribology: History of Tribology, Need of Tribology as subject i Solid
Mechanies. Fluid Mechanics: Material Science, Chemistry. Role of surface roughness, Economic
bencfits.

tinii-11 {07Hrs)
Friction : Concept of (riction, causes of friction, Adhesion theory, Abrasive theory, Junction
growth theory, Laws of Rolling Friction, Sliding friction, Rolling friction  characteristics of
commaon metals and non-metals | friction under extreme envirenment, Engine friction ~ Losses
and Engine design parameters.

Unie-111 (0THrs)

Wear: Wear mechanising, Adnesive Wear, Abrasive Wear, Corrosive Wear, Frettmg Wear,
Lronomic role of wear, wear mechanism, factors affecting wear, selection of materials for
different Wear situations, measurement of wear, Engine wear mechanism, wear resistance and
coatings and failure mode analysis,

Unit-1V {10Hrs)
Lubrication and Bearings

Impoertance of lubrication, Reguirements of a good lubricant,

Hydrodynamic Bearings: Mechanism of fluid flow, Reynolds equation and its limitations,
idealized bearings, infinitely long plane pivored and fixed show sliders, infinitely long infinitely
long



Unit-V (bl rs)

Surface Roughness and its standardization measnrement techninnes:
Standardization: Introduction M and E svstem
Measurement: Measurement technigues and Instruments.

Unit-VI {04 Hrs)
Applications of Tribology

Section = A Lnit 1, [T and 111

Seetion = B Unit [V, ¥V and V1

References:

Basu S.k., Sengupta 5. N., Ahuja B.B. "Fundamentals ol Tribalegy™ PHI [.1d.
2. Friction Wear Lubrications Tribology Handbook Vaol. | Kmgelsky LV, Affiliawed Last-
West Press

3. B. C. Majumdar "Introduction to Tribology and Bearings”. H. Whecier and Company
Pyt Led.

4, Cameron A, "Basic Lubrication Theory”, Wiley Eastern Lid

Pattern of QQuestion Paper
The units in the syllabns are divided in two egual sections. Question Pattern consist of 1w

sections A and B. Section A questions shall be set on first 3 units(I, Il and 11} and section B

questions on remaining 3 units { 1V, V and VI). Question paper should cover the entire syllabus

For 80 Marks Question paper

1. Five questions in each section

2. Attempt any three questions from each section.



Elective-I1
MED4%G- PIPING SYSTEM ENGINEER] NG

Teaching Scheme Examination Scheme
Lectires: 4 Hrs/week Theory: 80 Marks (3Hrs.)

Class Test: 20 Marks (1 Hrs.)
Objective;

*  Students are expected 1o understand various concepts in piping System Engineering

Course Contents:

L||r1l-l . . (it Hrs)
Basics of Piping: Evolution of piping, introduction of a pipe and & wbe, definition of pipe &
aiube and their differences, scope of piping engineering. pipe dimensioning, common piping
abbreviations, major organizations for piping stmd:lm:l.n;,
ASME/ANSIAPI/BILI/B31.2/B31.3/B31.4/B31.5 codes for piping, Schedule numbers for
piping, r*_~;um.-nu: Pipe Size (MPS), pipe manufacturing methods, pipe specification, pipe
presentation, steps in pipeline design. Piping symbals.
Unit-11 {08 Hrs)
Piping Components;

Elbows, weld tee, stub in. couplings. reducers, weld cap. screwed and socket welded

tittings, Pipe nipples. flanged fittings their uses and std. dimensions.

Flange -Types. P-T ratings and facings.

Ciaskers, bolis and nuts,

Valves - Fypes. operations, applicability, codes and specifications. Contro! Valves, Safery
Valves, Constructional features, Criteria for selection, Piping components. Safety valves
and other pressure relieving devices, constructional features, selection criteria.

Type ol pipe joints
Unit-111 ok

Line sizing and optimization: A brief revision covering friction factor, pressure drop for flow
of non-compressible and compressible fluids, (Newtonian Fluids), pipe sizing, economic
velocity. Pipe line networks and their analysis for flow in branches, onfice sizing,

Unit-1V (06 Hrs)

Materials for Piping system: Desirable properties of piping materials, materials for low,
normal and high temperature services, materials for corrosion resistance, Commoen ASTM and
IS specifications for: Scamless / ERW pipes, pipe fittings, flanges, and fasieners; materials for
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valves.

Unit-% {10 Hours)
Flow diagrams& instrumentation’ pipe routing eoncepts:LUses of flow diagrams, process
flow diagrams, mechanical Now diagrams. utility flow diagrams, piping symbals. line symbols.
valve symbols, piping isometrics, general arrangement drawings- sectionsfelevations’ detail
drawings, plot plan procedures.pipe routing according to GEP rules.

Piping Layouts: Introduction to P & | Diagrams, Process flow diagrams, standard symbols and
notations. Introduction 1o various facilities required guidelines for Plot Plan / Plani Layoul
Introduction to equipment lavout, piping layout, piping isemetrics and bill of maerial (Matera!
take off exercise). Tyvpical piping svstem layout considerations for following systems:

(1) Distillation systems and heat exchangers

{i1) Reactors

(iit) Pipe racks

(iv) Storape tanks

i(v) Pumps

Unit- VI (G4 Hours)
(Thermal Insulation for Piping) / Costing of Piping: Purposes of Thermal Insulation.
Principles of conductive and convective heat transfer to the extent of application to heat loss |
gain through bare pipe surfaces. Critical thickness of insulation. estimating thickness of
insulation, optimum thickness of insulation. Insulation for hot and cold matenals and thew
impartant properties. insulation material selection criteria. typical insulation specification -~ han
and cold materials,

Mechanical design of piping system including various stress in pipes. thermal stresses, Water
Hammer and stress analysis

Section — A Unit [, [l and (11
Section —= B Unit 1V, ¥ and VI

References:

Piping Design Handback by John 1. Mckerta
Process plant layout and piping design by Ed Bausbacher & Roger Hunt
Piping Design Handbook by Mchinder Nayyar

ok BRI

Pipe Drafting and Design by Roy A Parisher & Robert A. Rhea.

Pattern of Question Paper
The units 1n the svllabus. are divided in two equal sections. Question Pattern cansist of twn
sections A and B, Section A questions shall be set on first 3 units{l, 1T and 1} and sections 13

questions on remaining 3 units { 1V, V and V1). Question paper should cover the entire sy [labus



For 80 Marks Question paper
. Five guestions ineach section,

2, Auempt any three questions from each section

&



LAB-V MED471- AUTOMORBILE ENGINEERING

Teaching Scheme Examination Scheme
Practical: 2 Hrs/week Term Work: 25 Marks

Practical Exam: 23 Marks

Practical: Conduct at least 8 practical’s demonstration and study on the aetual componen
models from the following. Term work shall consist of record book on the experiments studies.

i
2

Layout of the automabiles, fronl in line, cross enzine. rear engine, 2W and 4W drives
Construction and working of petrol and diesel engines wsed in the automehbile. Study ol
conventional and MPFI and CREI systems.

Construction and working of single plate, multiple plate and centrifugal clutches vsed in
the automobile.

Construction and working of a four wheeler, manuval shift gear box used in the
automohile.

Construction and working rigid axle and independent suspension (Wish bone parille
link, Mag-Pherson and Trailing arm) system used in the automobile. balance mowl and
shock absorher.

Construction and working of steering assembly, onc steering gear box, and rack and
pinien steering systems used in the automobile,

Construction and  working  differential wsed in the automobile for rigid axle and
independent suspension vehicle,

Construction and assembly of the braking systems wsed n the automobile. Studv ol

tandem master cvlinder. slave cylinder.
Construction and working of starting system, ignition systems and charging system used
in the automaohile.

Study of air conditioning system in a car. Also Study the varicus components an!

ComiroLs.

The assessment of term waork shall be on the following criteria:

Continucus Assessment of the assignment based on the syvllabus
Performing the experiments in the laboratory i.e.  demonstration and working of the

different components as mentioned above, also assembling and dissembling the parts o
knowing the details.

Practical Examination

The practical examination shall be consisting of Viva- Voce based on the practical work done
during the course and on the syllabus,

62
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LALB-VIMEDATI- PROJTCT MANAGEMENT AND OPERATION RESEARCH

Teaching Scheme Examination Scheme
Fractical: 2 Hrs/Week Term work: 25 Marks
Practical: 25 Marks

Practicals:

Al least 08 assignments from the following list should be studied during the course and record
for the same should be submitted:

Assignment based on Introduction to Operations Research.

Assignment based on at least five numericals from Linear Models.
Assignment based on at least five numericals from Assignment Problems.
Assignment based on at least five numericals from Transportation Problems.
Assienment based on al least five numericals from Replacement Models.
Assignment based on at least five numericals from Queuing theory.
Assignment based vu at lewst five numericais from Game Theory.
Assignment based on 2t least five numericals from Sequencing Models,
9. Assignment based on at least five numericals from Network Models,

. Assignment based on at least five numericals from lnventory Models.

Ll Assipnment based on Simulation

L Ll B

:-J '_:""

o

Term work:

Ihe term work will consist of submitting a file for all the assignments with neatly written
records. The term work will be assessed by the subject teacher.

Vractical Examination:

» The Practical Examination will comprise of write-up of assignments and viva voce on the
Syllabus,

* The practical examination will be assessed by two examiners, one will be the subject
teacher and other examiner appointed by Dr, B.A M U Aurangabad.
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LAB-VII MED473- REFRIGERATION AND AIR CONDITIONING

Tenclling Scheme Examinatinon Scheme
Practical: 2 Hrsfweek Term Work: 23 Marks
Practical Exam: 25 Muarks

Term work shall consist of Any FIVE experiments from the following:
Practicals:

1. Studv of Various Tools used in Refrigeration Air Conditioning practice.

Pl

Study of Diomestic Refrigerator.

3. Study of Different types of Air-Conditioning systems.

:uh-

Study of Controls used in Refrigeration & Air conditioning sich as expansien
devices: Thermestat, HP. LP cut pat, OHP, Relavs, Solenoid valves, Humdity
measurement
5. Studvy of Leak detection & procedure for charging ol Refrigerant.
fi. Trials on following test rigs (any three)

a] Refriperation test rig.

b1 Adr-conditioning test rig.

¢) Heat pump.

d) Cascade refrigeration system.

¢) [ce plant test rig.

fi Water Cooler Test ng,

g} Vapour absorption Test Rig

h) Window air conditioning Test Rig.
7. Technical reports on visits to refrigeration and air-conditioning establishments.

{Any twa)

Practical Examination!

The practical examination shail be consisting of Viva- Voce based on the practical work dong
during the course and on the syllabus.
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LAB-VIII A MED474-ROBOTICS AND INDUSTRIAL AUTOMATION

Teaching Scheme Examination Scheme
Practieal: 2 Hrs, "Week Term Work: 50 Marks

Term work shall consist of folluwing Assigniments, Programming and Case Studies. (Any Eight)

I Assignment on Introduction to Robot Configuration™
2. Addemonstration of Robot with 2 DOF, 3 DOF, 4 DOF, e1e.
G Assignment on Programming the Robot for Applications
o Assignment on Programming the Robot for Applications in Val [l
A, Case studies of applications of Robot in industrics.

Exercise on robotic simulation sofiware,

Expeniments on ladder applications using basic PLC programming
R, LExperiments on timer and counter applications.

e Assignment on SCADA apelications for simple problems.

The assessment of term work shall be on the following eriteriza;

& I:-l.'l'l'l'l.l."lIJ'LI-lIh Assessment
* Performing the experiments in the laboratory



LAB-VIII B MED4T5-MACHINE TOOL DESIGN

Teaching Scheme Examination Scheme
Practical: 2 Hrs/week Term Wark: 50 Marks
Term work:

Term work shall consist of record book on laboratory experiments. studies on the toliowing:

Practieal:

Design and drawing of speed gear and feed gearbox.

Design and drawing of four machine tool mechanisms.

Design of bed or column.

Design of Guide wavs.

Preparation lavout of machine tools.

Preparation of standard test charts for general purpose machine tools.
Design of Spindle and Spindle Supports.

Acceplance tests for machine tools.

o BB R o i e

The assessment of term waork shall be on the following eriteria:

& Continuous assessment
* Performing the experiments in the laboratory
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LAB-VIII C MEDM76-COMPUTATIONAL FLUID DYNAMICS

Teaching Scheme Examination Scheme
Fractical: 2 Hrs. /Week Term Work: 50 Marks

Perm Work: lerm wark shall consist of at least 08 Assignments’ Practicals from the list given

0 AT

| Assignment based on Unit-l consisting of any four numerical.
4. Assignment based on Unit-11,

3. Assignment based on Unit-I11,

4. Assipnment based on Unit-1V consisting of any four numerical,
5 Assipnment based on Unit-V.

6. Assignment based on Linit-VI,

7. Study analysis of CFD software.

8. Study of various mesh generation schemies.

9. Analysis of Internal Flow by using any CFD software.

10, Analysis of External Flow by using any CFD software.

The assessment of term work shall be on the following criteria:

= Continuous assessment
* Performing the experiments in the laboratory



LAB-VIII D MED477 - INDUSTRIAL ENGINEERING

Teaching Scheme Examination Scheme
Fractical: 2 Hrs. "Week Term Work: 50 Marks

Term work:

Term work shall consist of eight assignments based on the syilabus which shall inciude the

following:

. Case studv/numencal on productivily.
Prepare operation process chart (OPC) for given assembly,
Prepare flow process chart and flow diagram for given task,

Prepare man and machine chart/SIMO chart for eiven situation,
F 2

Eal gheneid b

Calculate co-efficient of co-relation tor ume study person using performance ratny

technigue.

6. Calculate standard time for a given job using decimal minute stop watch technigues

I-\-]

Case study on Kazen

8. Demonstrate the difference between maximum and mininum working area by
assembly of 4-3 components.

The assessment of term work shall be on the following eriteria:

& Conlinuous assessment

* Performing the experiments in the laboratory

68
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LAY E MEDMTE-TRIBOLOGY

'I'ruclfinp, scheme Examination Scheme
i'ractical; 2 Hrs, "Week Term Work: 30 Marks

Term worl:

Assienmenis Problems cn -
I Problem in hydvod ynaniic bearing
2 Reynolds equation
' Derivation of squeeze film lubrication on rectangular plate and

Practical On iAny FOUR)
dournal Bearing spparatus,
lifung pad thrust bearing apparatus
. Friction in journal bearing
Break line friction tesi rig.
3. Coefficient of friction using pin on disc test rig.

The assessment of term work shall be on the following eriteria:

= Continuous ussessment
= Performing the experiments in the laboratory



LABVIII F MED4T9-PIPING SYSTEM ENGINEERING

Teaching Scheme Examinarion Scheme
Practical: 2 Hrs. "Week Term Work: 20 Marks
Term wark:

Term work shall consists of Eight Assignments

e bl e

AT AT T

wooo

a)
&}
]
d)
1]

Assignment on pipe Sizing and Network Analysis.

Assignment on Pipe Materials (properties & Selection )

Assignment on piping equipments and accessories

Assignment on Structurzl and Thermal Analysis of Pipes using Software Tools,
Assignment on Costing and estimation for piping Metworks

Assignment on developing P&l Diagrams

Assignment on Material Trade off and Process Diagrams

Assignment on topic of subject teacher’s choice on svllabus.

Designing & piping Svstem Layout for {Any One)

Distillation systems and heal exchangers
Reactors

Water pipelines

Air Conditiomng Sysiem

Other {Subjected to Teacher's choice)

The assessment of term work shall be on the following criteria:

e Conlinuobs assessmenl

* Performing the experiments in the laboratory



Project - 11
i Term Work 50 Marks, Practical Examination 100 Marks.)

| Studintis shall have 1o continue with the projects approved in last semester.
o Ivis recommended o ollow schedule of activities planned and accordingly have 1o work for
completion of project under the guidance of allotted teacher.

Hegular monitoring and guidance are expected to complete project in specified duration,
. studentis witl have to prepare report of project similar to the seminar repont with hard binding
and golden embaossing. Report shall consist of at least contents as that of seminar report.
* Pre-demonstration session shall be arranged at the term end, in order to observe completion of
peaect, corrections, proalreading of report shall be done by guide and committee. Suggestions
are [0 be given for miner improvements in the project/project report. (£ any)

t. Projects / Project report must be ready in all respect at the time of final dissertation.

Term work marks will be allotted based on pre-demonstration performance, presentation and
percentage of theme achieved.
Practical examination shall be hased on final demonstration / presemiation, Performance and

percentive of theme achieved

Note: Additional weight age shall be given 1o the projects participated in State / National /

[mtemational competition.

Instruetions:

i. The project report shall be typed on A-4 size white bond paper.

2. L yping shall be with spacing of 1.5 or 2.0 using black ribbon or carbon on one side of the
paper.

3. Margins: (i) Left 37.5 mm. {ii) Righe, top and Bottom 25 mm

4. Binding: Hard with golden embossing on the front cover of bive colour or  soft  comb
binding - with transp8.rem  front cover and non transparent plastic blue/black cover.

5. From: cover in case of hard bound report: It should be identical to first title page.

&. Formal for title page {First Page)
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Report of the project
omn
(Title ot Project)
3%
(Name ol student)
Submitted in partial ful fillment of the requirements for the degree ol
Bachelor of
Engincering {Mechanical)
Department of Mechanical Enginesring

(Mame of the college)

7. Formal for Certification page (i.e. Second page)
CERTIFICATE
[his is to certify that the project entitled

"Title of Project”

Subimitted by
{Name of Student/s)
is completed as per the requirements of the Dr. Babassheh Ambedkar
Marathwada
University in partial fulfillment of degree of
B.E.{ Mechamcal)

For the academic vear--------

Guide Head of Department Principal

8, The third page would be for acknowledgements which would be followed hy index page.



Q. Sketches should be drawn on separate sheet (minimum A4 size) and be inserted at proper
places, The sketches should be drawn in black ink and be numbered.

110 T ables shoviid preferably typed in the text only.

11 The mathematical symbol should be typed or neatly written so a5 to match darkness of the
texl

[2.The [ast item an the index should ke references.

+5.



