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Shivaji University, Kolhapur
REVISED SYLL ABUSFOR B.E. (AUTOMOBILE)
COURSE STRUCTURE

CLASS: T.E. (Automobile) Revised (To beintroduced from July 2004) PART —1

Sr. | Name of the subject Teaching Scheme Examination Scheme
No L P Dr | Totd | TH | TW | PO | Totd
1 | Automobile Engines—1 3 2 - 5 100 25| 25 150
2 | Automobile Systems—| 3 2 - 5 100 25| 25 150
3 | Theory of Machines—11 3 2* - 4 100 25| - 125
4 | Madine Design 3 - 2* 4 100 | 25 - 125
5 | Metrology & Quality Cortrol 3 2 - 5 100 25| - 125
6 | Indwstrial Organization & Management | 3 - - 3 100 | - - 100
7 | Madine Shop - 2 - 2 - 25 - 25
8 | CAD/CAM Laboratory —1 - 2 - 2 - 25 - 25
Tota 18 11 01| 30| 600 175 50 825
* Practicalswill be conducted alternate weeks
CLASS: T.E. (Automobile) Revised PART —II
Sr. | Name of the subject Teaching Scheme Examination Scheme
No L P Dr | Total | TH | TW | PO | Totd
1 | Automobile Engines—1I 3 2 - 5 100 | 25 25 150
2 | Automobile Systems— I 3 2* - 4 100 | 25 - 125
3 | Medanicd Measurement & 3 2 - 5 100 | 25 - 125
Control
4 Hea Transfer 3 2% - 4 100 | 25 - 125
5 | Automobile System Design 3 - 2 5 100 | 50 25 175
6 | Turbomacdhinery 3 2* - 4 100 | 25 - 125
7 | Garage Practice - 2* - 1 - 25 #25 50
8 CAD/CAM Laboratory — 11 - 2 - 2 - 25 | **25 50
9 @ Induwstrial Case Study - - - - - - - -
Total 18 10| 02 30 600 225 100 925
* Practicals will be mnducted alternate weeks
@ Industrial case study to be carried ou after T.E. Part — 11 in vacdion and its evaluation will
be crried out in B.E. Part — |
** Oral examinationwill be based on CAD/CAM Laboratory | & 1l
# Combined Practicd / Oral examination of Auto. Systems— Il and Garage Pradice
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Shivaji University, Kolhapur
REVISED SYLL ABUSFOR
B.E. AUTOMOBILE)

T. E. (Automobile) Revised Part —|I
1. AUTOMOBILE ENGINES- |

Teading scheme : Examination scheme::
Lectures: 3hrs/week Theory paper: 100marks (3 hrs duration)
Pradicd: 2hrs/week Termwork : 25 marks
Pradicd and oral examination: 25 marks
Sedion —|

1. Fundamentals:

Engine termindogy, engine dassfication, Working principle of two stroke and four-
stroke engine, Scavenging, scavenging processs, Thermodynamic cycles for automobile
engine- Air standard cycle, Otto cycle, Diesal cycle, Dua cycle, Comparison between
different cycles, Vave timing diagram for engine under different condtions, Firing
order, Fadors affeding on selection o firing order

-4

2. PerformanceTesting of Engine

Losss in the elgine, Performance parameters, Performance arves, Methods of
improving performance of engine, Testing of engine, Clasdficaion d testing, Basic
measurement- Speed, Fuel consumption, Air consumption, Mean effective presaire,
Brake power, Indicated power, Frictional power (with different methods), Mechanical
efficiency, Therma efficiency, volumetric dficiency, Heda baance shed, Engine
anayzer. -6

3. Combustion in SI. Engine

Ignition limits, Stages of combustion in petrol engine, Ignition lag, Effed of engine
variables on ignition lag, Effect of engine variables on flame propagation, Abnamal
combustion, Detonation, Effects of detonation, Theories of detonation, Effeds of engine
variables on knak, Control of knock. Surface ignition, Pre ignition, Post ignition, S.I.
engine combustion chamber design, Types of combustion chambers for S.I. engine, Very
high ouput combustion chamber engines -5

4. Combustion in C.I. Engine

Air fuel ratio in C.I. engine, Stages of combustionin C.I. engine, Delay period, Variables
affecting on delay period, Diesdl knock, Methods of controlli ng diesel knock, C.I. engine
combustion chamber, Direct injedion type, Open type, Turbulent type, Prechamber, M
combustion chamber, Cold starting of C.I. engine- decompresson ckevices, heater plug,
inlet manifold heaer, Chemical spray -5
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Sedion - Il
5. FuelsFor 1.C. Engine

Gaseous, Liquids and solid fuels, Properties of engine fuels, Fuels for S.I. engine, Knock
rating of S.I. engine fuel, Diesdl fuels Cetane number, Fuel additives, Alternative fuels-
Benzol, alcohd, ammonia, methanad, ethand, comparison d alcohd with desd and
petrol, Hydrogen, LPG, CNG, Vegetable oil, Biogas, Hybrid vehicle. -4

6. Petrol Engine Fuel Supply System

Methods of fuel supdy system- gravity system, presaure system, Vacuum system, pump
system, Fuel injedion system, Comporents of fuel supdy system —Fuel tank, fuel pump
(Medhanicd and Electricd) Vapou return line, Air cleaner, Fuel filters, Carburetion,
Functions of carburetor, simple caburetor, Limitations of simple caburetor, Types of
caburetor, Spedal feaures of modern carburetor, Carter carburetor, Zenith carburetor,
Solex carburetor, SU carburetor. -4

7. Diesal Engine Fuel Supply System

Comparison d diesel engine with petrol engine, Requirements of diesel injedion system,
Fuel feed pump, Types of injection system, fuel injedion pump, fuel injedors, Fud filter,
Air cleaner, Phasing and calibration d fuel injedion pump, Injedor Testing (pressure
test, leak test) -4

8. Supercharging

Objeds of supercharging, Relative power with and withou supercharging, Supercharging
of spark ignition engine, Supercharging of C.I. engine, Effeds of supercharging on
performance of engine, Supercharging limits for S.I. and C.I. engine, Methods of super
charging, Supercharges, Turbo charging, Comparison with supercharging, Methods of
turbo charging, Limitations of turbo charging. -5

9. Non-conventional Engines

Stratified engine, Sterling engine, Wankel engine, Variable compresson ratio engine,
Free piston engine, Stean engine (descriptive treament for all engines) -3

Term Work (Any Ten)

Measurement of air fuel ratio of 1. C. engine

Tria onscoater engine-torque and paver measurement

Trial onmulti cylinder petrol engine (Morse test)

Trial onmulti cylinder petrol engine (variable speed test)
Trial onsingle cylinder diesel enging(Hea balance shee)
Trial on computerized single cylinder diesel engine

Testing of performance of petrol engine by using engine analyzer
Dismantling of modern carburetor used in car and reassembly
. Study of MPH system used for modern car

10. Study of governors

11. Study of CNG kit asafuel suppy system

CoNo~wWNE
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References

Automohile Medhanics by W. Crouse/ Anglin, Tata McGraw Publication, Delhi
Automohbile Medanics by Joseph Heitner, Affiliated East-West Press Pvt. Ltd.,
Delhi

Automobhil e Engineering by Kripa Singh, Standard Pub. & Distributors, Delhi.
Automobil e Engineering by R. B. Gupta, Satya Prakashan, Delhi

I.C. Engine by Maeer V. L., McGraw Hill Book, Co.

Fundamentals of I.C. Engine by Gill P.W., Smith J. H., Zurich E.J, Oxford & IBH
Pub. Co., New Delhi

Automobile Medanics Understanding New Tecndogy by Don Knowles, A
Mreston Book Prentice Hall

8. I. C. Engine & Air Pollution —E. F. Obert, Harper & Row Publishers, New York
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T.E. (Automobile) Revised Part —1
2. AUTOMOBILE SYSTEMS- |

Teading scheme : Examination scheme::
Lectures: 3hrs/week Theory paper: 100marks (3 hrs duration)
Pradicd: 2hrs/week Termwork : 25marks

Pradicd and oral examination: 25 marks

Sedion —|
1. VehicleLayouts:

Introduction, Clasdficaion d automobile, Types of chasss layout with reference to
power plant locaions and drive, vehicle frames, Various types of frames. Requirements
of transmisson -03

2. Clutches:

Location, functions, genera requirements, operating grincipal, types of clutches, cone
clutch, single-plate dutch, daphragm spring clutch, multi-plate dutch, centrifugal clutch,
eledromagnetic dutch, lining materials, over-running clutch, Clutch control systems,
Applicaions of clutch for two wheder - 06

3. Gear Box:

Necesgty of gea box, resistance to motion d vehicle, requirements of gear box,
functions of gear box, different types, sliding mesh, constant mesh, synchromesh.
Principle, construction, and working of synchronizing unit, requirements & applicaions
of helicd gears, effects of engagement & disengagement, need of doulde-declutching,
gear seledor mechanism, Two wheeler gea box., owrdrive gearss performance
characteristics. -09
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4.Drivelines

Effed of driving thrust and torque reaction, popeller shaft-universal joints, hooks and
constant velocity U.J., Drive line arangements — Hotchkiss drive & torque tube drive,
rea whed drive & front wheel drive layouts, tandem — axle drives for heavy duty
vehicles. -04
Sedion — I
5.Final Drive & Rear Axle:

Purpose of fina drive, Different types of final drives, need of differential, differential
principle, constructional detail s of differential unit, nondlip dfferential, differential lock,
need of backlash & setting between crown and bkevel pinion, dfferential housing,
function d rear axle, construction, types of loads ading on rear axle, types - semi-
floating, full floating, three quarter. Final drive lubrication, Gear axleratio. - 06

6. Transmisson with Fluid Flywhed & Torque convertor:

Operating principle, advantages of fluid couding, Advantages & limitations of fluid
couping, construction cktail s with operation o fluid couging. Basic operating principle,
performance daraderistics, advantages, comparison with convential gear box, basic
construction and operation d torque @nvertor. -04

7. Epicyclic Gear Boxes:

Basic Epicyclic gearing, advantages, basic construction and qgoeration, Types of Epicyclic
gear set, Wilson Epicyclic gear train — construction — opration, owrdrive gears -
purpose, need, advantages, Overdrive ratios and engine speeds — performance
characteristics. -04

8. Automatic Transmisson:

Semi-automatic transmisson for cars and heavy vehicles with layout and operation,
Automatic transmisson — advantages, basic construction and qeration, automatic
transmisgon for passenger cars, hydraulic control system with function and operation,
continuous variable transmisson (CVT) — operating principle, basic layout and qoeration
with advantages and dsadvantages -04

Term Work

Term work consist of report on any ten experiments from the foll owing:

1. Sketching of different vehicle layouts and comparison

2. To open the single plate dutch, olserve the arangement, sketch the cmporents
& system

3. To open the centrifugal clutch of moped / two wheder, observe the arangement,
sketch the system

4. To open the multiplate dutch of two wheeler, observe the arangement, sketch the
system

5. To open the digphragm clutch of light duty vehicle, observe the arangement,
sketch the system

6. To open the two wheeler gear box, observe the arangement, sketch the system
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7. To open the synchromesh gea box of light / heavy duty vehicle, observe the
arrangement, sketch the system

8. To open the Continuows variable transmisson urit (CVT) of Kinetic Hondg,
observe the arangement, sketch the system

9. To openthedifferential, sketch the unit with beaing locaions and assemble

10.Demonstration o the propeller shaft arrangement with dfferent drive
arrangement, wheels & tyres

11. Study of fluid flywheel & torque converters

12. Study of automatic transmisgon

References:

Giles J. G., Steeing, Suspension & Tyres— Lliffe Book Ltd.

Newton, Stead & Carrot, Motor Vehicles, Butterworths London

Kirpal Singh, Automobil e Engineering, Standard Publi shing Distributors, New
Delhi

Narang G.B.S., Automobhil e Engineering, Khanna Publi cations, New Delhi
Judge A. W., Modern Transmisgon, Chapman & Hall Std., 1989

Chek Chart, Autmatic Transmisson, A Harper & Raw Publications

Steed W., Medhanics of Road Vehicles, Lliffe Book Ltd.

GuptaR. B., Automobil e Engineering, Satya Prakashan, New Delhi
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3. THEORY OF MACHINES- I

Teading scheme:: Examination scheme :
Lectures: 3 Hrs. /Week Theory Paper : 100Marks (3 hrs duration)
Pradicd : 2 Hrs/Alternate Week Term Work : 25Marks

Sedion -
1. Toothed Gearing :

Geometry of motion, Gear geometry, Types of gea profile- involute & cycloidal, Theory
of Spur, Helicd & Spira gears, Interference in involute tooth geas and methods for its
prevention, Contad ratio, Path of contad, Efficiency and center distance of spiral gears.
-05
2.Gear Trains:

Types of Gear trains- Simple, Compound,Epicyclic, Reverted gear train, Tabular method
for finding the speeds of elements in epicyclic gear train, Differential gear box.
Equivalent massand Moment of Inertia goplied to gear trains. -05

3. Kinetic Analysis of Mechanisms:
Inertia Force and Torque, D’ Alembert’s Principle, Dynamicaly equivalent system, force

anaysis of reciprocaing engine mechanism, Function d flywhed and study of turning
moment diagrams. -08
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4. Gyroscope .
Gyroscopic coupe, Spinning and Precessonal motion, Gyroscopic coude and its effect
oni) Aero paneii) Shipiii) Four-Wheder iv) Two “Wheder -03
Sedion -l
5.Balancing:

Static and Dynamic balancing of rotary and redprocaing masses, Primary and Secondary
forces and coupes, Dired and Reverse aanks. Balancing of Single cylinder, Multi
cylinder- In-line and V-Engines. - 06

6.Vibrations:

Basic concepts and definitions, vibration measuring parameters- Displacement, Velocity
and accderation, Free ad forced vibrations. Types of damping, Equivalent Springs
-03
7.Single Degree of Freedom Systems::

Free vibrations with and withou damping (Redili nea, Torsional & Transverse), degree
of damping. Logarithmic decrement, equivalent viscous damping, Coulomb damping.
-05
8. Forced vibrations with viscous damping, magnification fador, frequency resporse
curves, vibration isolation and transmisshili ty, Whirling of Shafts and Criticd speeds
(No numerical treagment) -05

Term Work (Any Five)
1. Experiment on Gyroscope
2. Generation d involute gear tooth profile
3. Problems on Epicyclic gea train using tabular method
4. Determination d M.l. by Bi-filar suspension, Trifilar suspension or Compound
pendudum
Balancing of rotary masses (Static and Dynamic)
Determination d logarithmic decrement (FreeDamped Vibrations)
Forced vibration characteristics (Undamped and Damped vibrations)

No o

Books Reaommended
1. Theory of Machines by Rattan S.S., Tata McGraw Hill Pub. Co. Ltd., New Delhi
2. Theory of Machines by Thomas Bevan, C.B.S. Publishers & Distributors
3. Theory of Machines & Medanisms by Shigley J.E., McGraw Hill International
Book Ltd.
Medchanism and Machine Theory by Rao J.S. , Dukkipati R. V., Wiley Eastern Ltd.
Theory of Machines by Dr. V.P.Singh
Medhanical Vibrations by Grover G. K., New Chand & Bros., Roorkee.
Theory of Machines by Ballaney P. L., Khanna Publi shers, Delhi
Theory of Machines by Jagdishlal, Metropditan Book Co. Pvt. Ltd., New Delhi
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T.E. (Automobile) Revised Part - |

4. MACHINE DESIGN

Teading scheme : Examination scheme::
Lectures: 3hrs/week Theory Paper: 100 marks (3 hrs duration)
Pradicd: 2hrg/Alternate weeks Termwork : 25marks

Sedion —|

1. Fundamentals of Machine Design:

The Meaning of Design, Medhanica Engineering Design, The Phases of Design, Design
Considerations & Procedures, Factor of safety, Theories of Fail ures. -3

2. Seledion of Materials and Manufacturing Processs:

Designation d materials & ISl specifications, material properties, use of design data
book, general principles of design for manufaduring & asembly, Limits fits, &
tolerances, Standardization. -3

3. Design of Bolts, Joints & Coupling:

Design of bdlts, Design o joints- Design of Cotter Joint, Socket & Spigot Joint, Knuckle
Joint & Turn Buckle. Design of shafts for torsion, kending, combined loading and
rigidity. Design of Couding- Muff, Flange & Flexible, Marine. -6

4. Design considerations and seledion d standard components-such as belts, chain, ropes,
puleys, ol seds, gaskets, eledric motors. -4

5. Design for Fluctuating L oads:

Fluctuating stresses, SN diagram for fatigue loading, Endurance limit, Endurance
strength modifying fadors, Stress concentration-causes and remedies, Notch sensitivity,
Design for finite and infinite life under reverse stresses, Cumulative damage in fatigue
failures, Soderberg and Goodman dagrams, Modified Goodman dagram, Fatigue design
for comporents such as dafts, bdted joints and springs under combined streses.
-5
Sedion — I

6. Gears: Design consideration d geas, material selection, Types of gear failures, Gea
lubrication.
Spur Gears. Force analysis, Number of tedh, Face width & Beam strength of gear
tooth. Dynamic tooth load. Effedive load ongear tooth. Estimation d modue based on
bean strength. Wea strength of gear tooth. Estimation d modue based on wears
strength. Spur gea design for maximum power transmisson. -4

Helical Gears: Virtual number of teeth, Tooth propations, Force analysis, Beam

strength of helicd gears, Effective load on gear tooth, Wea strength of helicd gears,
Design of helicd geas. -2
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Bevel Gears: Terminadogy of bevel gears, Force anaysis, Beam strength of bevel gears,
Wea strength of bevel gear, Effedive load on gea tooth, Design of bevel gear.

-2
Worm Gears. Force analysis, Friction in worm gear, Vector method, Strength rating of
worm geas, Wear rating of worm gear. -2
. Miscdlaneous Design:
Design of power screw- Self-locking of power screws, Recalculating ball screws, Design
of levers- Hand lever, foat lever, bell crank lever, rocker arm, & c- clamp. -3
. Design of Bearings:

Rolling Contad Bearing: Types of rolling contact bearings, static and dynamic load
cgpacities, Stribed’s Equation, Equivalent bearing load, load life relationship, Beaing
life, Load factor, Seledion d beaings from manufacturers caalogue. Lubrication and
mourtings, dismourting and preloading of bearings, Oil seds and pading. -3

Sliding Contad Bearings: Bearing material and their properties, Bearing types, and their
constructional details, Hydrodynamic Lubricaion Basic theory, Design considerationin
hydrodynamic bearings, Ramond and Boyd method relating bearing variables,

-4

Term work:

1. Designof levers

2. Problemson design of comporents under fluctuating loads

3.  Study of ball bearing, Mourting & it’s Seledion

4. Design of power screw

5. Design of gear systems—spur, helicd, bevel etc.

Books Reaommended:

1. Joseph E. Shigley & Larry D. Mitchell, “Medanicd Engineering Design”, Fourth
Edition, McGraw-Hill International Book Company.

2.  M.F. Spatts & T.E. Shoup; Design of machine Elements’, Seventh Edition, Peason
Educaion.

3. Bhandari V. B., “Design of madine Elements’, Tata McGraw-Hill Publishing
Company Ltd., New Delhi.

4. George E. Dieter,” Engineering Design- A Materia and Processng Approad’,
Seoond Edition, McGraw-Hill International Edition.

5. Robert C. Junivall,” Fundamentals of Madiine Comporent Design”, John Wiley &
Sons.

6. Paul H. Bladk & O. Eugene Adams, Jr.,” Madine Design”, Third Edition, McGraw-
Hill International Edition.

7. Bearing Manufadurers Catalogues

8. PSG Design DataBook.

* % &k k B+
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T.E. (Automobile) Revised Part - |

5. METROLOGY & QUALITY CONTROL

Teading scheme : Examination scheme::
Lectures: 3hrs/week Theory Paper: 100 marks (3 hrs duration)
Pradicd: 2hrs/ week Termwork : 25marks

Sedion

1. Measur ements:

International standards of length-Line and end measurement, Need of measurement,
possble arorsin measurement, slip gauges, predsion & accuracy, Sources of errorsin
measurement. -4

2. Tolerances and Gauging:

Unilateral and bl ateral tolerances, Limits, Fits, Types of Fits, IS spedfications of limits.
Importance of limits, System in mass production, limit gauges used for plain and taper
works. -4

3. Magnification :

Principles and charaderistics of measuring instruments, Mechanical, Opticd, electricd,
Pneumatic method d magnificaion, dfferent types of Verniers, Micrometers, Dial
gauges, Medhanicd and preumatic types of comparators. Use of comparators in
inspedion. -3

4. Measurement of Angles, Tapersand Radius:

Bevel Protrador, Spirit level, Clinometers, angle Dedker, standard balls and rollers for
angle measurement, angle dlip gauges, radius measurement of circular portion,
measurement of concave and convex surfaceradius. -3

5. Straightnessand Flatness

Straight edge, use of level beam comparator, autocollim ator testing of flatnessof surface
plate (Theoreticd treatment only) -3

6. SurfaceFinish:

Types of textures obtained duing machine operation, range of C.L.A. value in dfferent
operations in numericd assesanent of surface finish (B.l.S. Spedficaions of C.L.A.
value)-sample length of different machining operations, Direction d lay, texture,
symbals, instruments used in surface finish assessment. -3
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Sedion I
7. Measurement of External Threads:

Different errors in screw threads, measurement of forms of thread with profil e projector,
pitch measurement, measurement of thread dameter with standard wire, screw thread
micrometer. -3

8. Measurement of Spur Gears:

Run ou cheding, Pitch measurement, profile deding, backlash checking, tooth
thickness measurement, alignment cheding, errors in geas, cheding of composite
errors. -3

9. Quality Control :

A) Concept of Quality and quality control, elements of quality and its growth, pupacse,
setup, pdicy and obedive, fadors controlling and quality of design and
conformance, balance between cost and quality and value of quality, Spedfication
of quality, planning throughtrial lots and for essentia information. -4

B) Introductionto topic such asin processquality, quality circles, quality management,
total quality control, TQM -2

10. Statistical Quality Control:

Importance of statisticd methods in quelity control, measuring of statisticd control,
variables and attributes, Measurement/inspedion, dfferent types of control charts( X Bar,
R & P charts) and their constructions and their appli cations. -3

11. Acceptance Sampling :

Sampling inspedion and percentage inspedion, kasic concept of sampling
inspedion, operating characteristic aurves, corflicting interests of consumer and
prodwer, producer and consumers risks, AWQL, LTPD,ADGL, single aad doulbe
sampling plans. -2

12.Recet trendsin Quality Control :
1) QS9000/ TS 2) CAQC 3) Zero defed 4) KAIZEN -3

Term Work

1) Study and wse (care & maintenance) of various measuring instruments

2) Measurement of madined automobile cmporents

3) Useof comparator

4)  Screw thread measurement using floating carriage diameter measuring machine
5) Gea inspection like tooth thickness& profile, compaosite eror, modue dc.

6) Useof opticd profile projedor

7) Useof sinebar

8) Useof standard ballsandroll ers for angle measurement.

9) X BarandR chart
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10) Pchart
11) O.C.curves

ReferenceBooks

1) Text Book d Engg. Metrology- I1.C. GUPTA, Dhanpat Rai & Sons, New Delhi
2) Pradicd Engg. Metrology- Sharp K.W.B. Pitman,London

3) Statisticd Quality Control- E.L. Grant, McGraw Hill Book Co., New Delhi

4)  Engg. Metrology- 11" Edition, R.K.Jain, Khanna Publi shers, Delhi

5) Metrology-Taher

6) Statistica Quality Control — 3% Edition, R.C. Gupta, Khanna Publishers, Delhi
7)  1.S5.9191963

8) .S 27091964

9) Engg. Metrology-Hume K.G.,MC Donald,Techincd & Scientific ,London

10) Tota Quality Management-Dalela

11) Statisticd Quality Control-Mahgjan S.N., Dhanpat Ral & Co., New Delhi
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6. INDUSTRIAL ORGANISATION & MANAGEMENT

Teading scheme:: Examination scheme :
Lectures: 3 Hrs. per Week Theory Paper : 100Marks (3 hrs duration)
Sedion - |

1. BusinessEnvironment:

Introduction, Environmental factors influencing business external environment, General
environment, Task environment, business ethics and socia resporsibility of business
Effed of Globalization. -2

2. Functions of Management:

Definition d Management, Management environment, Planning — Need, Objedives,
Strategy, pdicies, Procedures, Steps in Planning, Decision making, Forecasting.

Organizing -- Process of Organizing importance and principle of organizing,
departmentation, Organizational relationship, Authority, Resporsibili ty, Delegation, Span
of control.

Staffing -- Nature, Purpose, Scope, Human resource management, Policies, Reauitment
procedure  training and devel opment, appraisal methods.

Leading -- Communicdion pocess Barriers, remedies, motivation, importance
Theories, Herzberg' s theory, Maslow’ s theory, McGrager’ s theory, leadership style.

Controlli ng- Process requirement for control Management, acountability. 10
3. Engineering Economics:

Introduction to basic emnamics terms such as demand and supdy, Introduction, Time

vaue of money, cash flows, depredation, Types of depredation, reasons for
depredation, Methods of computing depreciation, sinking fund method, Dedining
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balance method, Investment dedsions for cegpital assets, evaluation criteria for

Investment dedsions, Paybadk period, average rate of return. Benefit cost ratio (BCR),

cost acourting.
-4

4. Financial Management :

Sources of Finance, Financial institutions, financia statements, Balanceshed and P & L
Acoourt (Contents only),use and importance, Bre&k even Analysis and its appli cations,
acourting ratios, Cost and Cost Control - Classficaion d cost - Direct material, Dired
labour, Direct expenses, Factory overhead, Methods of costing, cost control and cost
reduction. -4

Sedion — I
5.Marketing :
Marketing Concepts — Objective —Types of markets
Market Segmentation, Market strategy- 4 AP’ s of market
Market Research, Salesmanship, Advertising. -3

6. Production Management:

Seledion d site, plant layout — oljectives, principles, types, merits & demerits of
different types of layout, function d PRC, PERT / CPM, Maintenance Management,
Introduction to Induwstrial Engineeing, Work Study, Method study, Work Management,
wages & incentives. -4

7.Materials Management :

Definition , Scope, advantages of materials management ,functions of materias
management, Materials requirements planning, Purchasing objectives, 5-R Principles of
purchasing, Functions of Purchase department ,Purchasing cycle, Purchase pdicy &
procedure, Evaluation o Purchase Performance Venda development. Make or buy
dedsions, Inventory Control - ABC Anaysis, EOQ, Inventory cost relationships.
-5
8. Personal Management :

Functions of personal department, Industria relations, training & development, important
provisions & rules of Indian Fadories Act. -2

9. Industrial Safety:
Reasons for acddents, prevention d acadents, Promotion d safety mind nress -1
10.EDP and SS :
Modern concept of an entrepreneur, Scheumpeter’s and Peter Drucker’s concepts of an
entrepreneur, Qualities required to bewmme etrepreneurs, Factors conductive for
promoting entrepreneurship reasons for entrepreneurial failure, entrepreneurship

development, Role of Industria interadion, Schods, training in the development of
entrepreneurship.
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S S| : Definition o SSI, Procedure to start Small Scde Industry. Institutions of offering
assstance to SSI, Incentives offered to SSI, Problems of SSI, Feasibility report writing.
-4
11.Introduction to E- Commerce :

Introduction to Management Information System (MIS), Introduction to ISO 9000
procedures. -1

ReferenceBooks

1. Management — James A.F. Stoner, R. Edward Freeman, Prentice Hall of India New
Delhi.

2. Management, Today - Principles and Practice — Gene Burton and Manab Thakur,

TataMcGraw Hill Publishing Company, New Delhi.

Essentials of Management — Koorntz & O’ Donell .

Human Behaviour at Work Organisational Benhviour — Keith Davis, Tata McGraw

Hill Publishing Company, New Delhi.

5. Business Management — J.P.Bose, S. Talukdar, New Central Agencies (P) Ltd.,

6. Industrial Organisation & Management - M. T. Telsang — S. Chand

7. Induwstrial Orgainsation & Engineering Econamics — T. R. Banga/S.C Sharma —
Khanna Publishers

8. Industrial Engineaing & Management — O.P. Khanna.

9. Induwstria Engineeing & Production Mamagement — M. T. Telsang — S. Chand

10. Marketing Management — Phili p Kotler, PrenticeHall of India New Delhi.

11. Management Information System, Conceptual Fourdation —W.S. Jawadekar Venus

Hw

Prakashan.
% % %k *x B+
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7. MACHINE SHOP
Teading scheme:: Examination scheme:
Pradicd : 2 Hrs. per Week Term Work : 25 Marks

A Job consisting following operation with 3to 5comporents (Compasite Job) excluding
standard and commercial componrents. Operations like Turning, Boring, Drilli ng, Taping,
Threading, Milli ng, Shaping, Taper turning etc.

* % %k k B+
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T.E. (Automobile) Revised Part - |

8. CAD/CAM LABORATORY -1

Teading scheme: Examination scheme::
Pradicd : 2 Hrs/Wee&k Term Work : 25Marks
Term Work
One asdgnment on CAD/CAM definition, its sgnificance in product cycle and

automation, Hardware requirements for CAD System.
Automation in Manufaduring, NC Manufaduring, CNC, DNC, advantages and
disadvantages. One Assgnment based onthis topic.
Fundamentals of part programming, manual part programming, G and M Codes,
Subroutines, Canned cycles, doloops, One asgnment based onthis topic.
Developing any four part programs out of the following lathe and milli ng operations.

i) Plain turning andfadng.

i) Taper and profil e turning.

iii ) Thread cutting.

iv) Plain Milli ng.

Yy Key way Milli ng.
V) Pocket Milli ng.

Introduction to FM'S — merits, demerits and applications. (One assgnment based on
this topic.)

ReferenceBooks

agrwbdE

CAD/CAM by M.P.Grover. and E.W.Zimmer, PrenticeHall of IndiaPvt. Ltd.,
Computer Aided Design by Krishnamorthay & Rajeey, Narora Publicaion.
CAD/CAM —Theory and Practiceby Zeid, TataMcGraw Hill .

Design of Madine Element by V.B.Bhandari,.

CAD/CAM/CIM by P. RadhaKrishna & S. Subramanyan.

% % %k k B+
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Shivaji University, Kolhapur
SYLL ABUSFOR B.E. (AUTOMOBILE)
T.E. (Automobile) Revised Part - Il

1. AUTOMOBILE ENGINES-II

Teading scheme:: Examination scheme :
Lectures: 3hrs/week Theory paper: 100 marks (3 hrs duration)
Pradicd: 2hrs/week Termwork : 25marks

Pradicd and ora examination: 25 marks

Sedion -
1. Constructional Details

Engine cylinder, Cylinder Head, Cylinder block, Cylinder liner, Oil pan, Inlet and Outlet
manifold gaskets, Pistonfor C.I. and S.I. engine, Pistonrings, Piston gn, Conreding rod,
Crank shaft, Main bearings, Cam shaft, Engine mourtings and Engine balancing,
Vibration Damper, Cam shaft drives, Inlet and exhaust valves, Vave aduating
mechanism, Air cleaner, Manifold —intake and exhaust, sil encer, tail pipe. 7

2. EngineFriction, Lubrication And Lubricants.

Total engine friction, Effeds of engine variables on engine friction, Lubricaion
Objedives of lubrication, Lubricants used, Requirements & seledion d lubricants,
Viscosity rating, Multi grade oil, Additives used in lubricant, Effeds of engine variables
on lubricaing oil, Oil consumption, Different parts of engine to be lubricated, Types of
lubrication system- petroil system, Wet sump method, Dry sump method, Fully and
partially presaurized lubrication system, Comporents of lubricaion system- oil strainer,
Qil filter anditstypes. 6

3. Engine Coding System:

Distribution d hea suppgied to engine, Necessty of engine wdling, Piston and engine
Cylinder temperatures, Factors aff ecting on gston temperature, Types of codling system,
Air coding system, Water coding system, Thermosyphon coding, Coding with
thermostatic regulator. Comporents of water cooling system-Radiator, Presaure Cap,
Expansion Reservoir, Thermostat, Water Pump, Comparison ketween water codling and
air coding, Other coding methods- liquid coding, stean cooling. Effeds of over
coaling.
Sedion — I

4. Engine Component Design :
Engine power requirements,
Seledion d engine type,
Stroke & Bore,
Combustion chamber design,
Piston design,
Piston @dn,
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Conreding Rod design,

Crankshaft,

Cylinder,

Valve medianism (Valve, rocker arm, Push rod, cam shaft and cam foll ower etc.),
Flywhed, engine balancing, firing order. 20

Term Work

Term work consist of report on the foll owing:

NoohkrwhE

Dismantling and reassembly of S.I. engine
Dismantling and reassembly of C.1. engine
Study & Demonstration d water coadling system of 4 stroke engine
Study & Demonstration d lubrication system of 4 stroke diesel engine
Dismantling of fuel injection pump used in desel engine and reassembly
Testing of fuel injedor used for diesel engine
Design of Engine Comporents like — (Minimum three

a) Piston

b) Conreding Rod

¢) Crankshaft

d) Cylinder Block

e) VaveMedanism etc.

References

1
2.

w

No ok

8.
9.
10.
11.
12.
13.

. Automohil e Engineering by A. W. Judge, B.l. Publicaion, Bombay

Automobile Medhanics by William Crouse/ Anglin, Tata McGraw Publicaion,
Delhi

Automohbile Medanics by Joseph Hitner , Affiliated East-West Press Pvt. Ltd.,
Delhi

Automobhil e Engineering by Kripa Singh , Standard Pub. & Distributors, Delhi.
Automobil e Engineering by R. B. Gupta, Satya Prakashan, Delhi

[.C. Engine by Mathur Sharma

Automotive Eledricd Equipment by P. L. Kolhi, Tata McGraw Hill Hill Pub. Co.
Ltd., New Delhi

Automohil e Engineering Theory by Kapil Dev.

Engine Design —P. M. Heldt

Engine Design —Rewrdo

Engine Design —Giles

Engine Dynamics — Biezenowgrammel

I. C. Engine & Air Pollution —E. F. Obert, Harper & Row Publishers, New York

* % %k k B+
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T.E. (Automobile) Revised Part - Il

2. AUTOMOBILE SYSTEMS- I

Teading scheme : Examination scheme::
Lectures: 3hrs/week Theory paper: 100marks (3 hrs duration)
Pradicd: 2hrg/ Alternate week Termwork : 25marks

Sedion - |

1. Front Axleand Steering System:

Functions of front axle, types of front axle, constructional detail s, front whed geometry-
its sgnificance with dfferent characteristics — castor, camber, king — pin inclination, toe-
in, toe-out, correct steeiing angle, the effect of incorred steering geometry, adjusting and
chedking of front wheel geometry, Steering geometry — Akerman’s & Davis, steaing
linkages, Different types of steering gear boxes, Power & power asgsted steeing,
Numericd problems on Akerman’s steeing. -9

2. Vehicle Suspension Systems:

Neal o suspension system, different types, types of different suspension springs with
their requirements, constructional details and charaderistics of led spring, coils ring
and torsion bkar springs, Independent suspension, rubber suspension, preumatic
suspension, hydro-elastic suspension, wse of anti-roll bar and stabili zer bar, shock
absorbers- neal, gperating principles different types. -9

Sedion - 1l
3. Braking Systems:

Ned, functions and requirements of braking system, drum brake arangements, disc
brake arrangement, brake frication material, hydraulic brake system & comporents,
hydraulic brake fluids, air brakes, vacuum servo asssted braking, parking brake systems,
hydraulic power brakes, anti-lock brakes, engine exhaust brake, dual brake system,
regenerative brake system, fail-safe brake, brake dficiency & testing, Weight transfer,
braking ratio, numerical problems. -10

4. Wheds and Tyres:

Basic requirements of wheels & tyres, types of road wheels, construction o whed
asembly, whed balancing, tyre anstruction, types — tubeless cross ply, radia type,
Tyre sizes and designation, aspect ratio, tyre trade pattern, tyre valve, tyre inflation
presaure, Safety precautions in tyres, Tyre rotation & matching, types of tyre wear and
their causes, Selection d tyres under different applicdions, tyre retreading — ha & cold,
Fadors affeding on tyre performance. -8

5. Lighting System
Introduction, Insulated & earth return system, negative & positive erth system, the

automobile battery, lead acid bettery, akaline battery, electricd car battery, battery
rating, battery testing, wiring harness wiring colour Codes. -4
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Termwork (Any Five)

1.

N

No kW

To open the master cylinder, whed cylinder, identify the different comporents, sketch
& asEmble

To open the front & rea axles, identify the type of axle arangement, sketch &
asemble

Study of compressed air servo, vacuum servo and parking brake

Study of power steaing

Study & demonstration d independent suspension

Demonstration d shock absorbers

Study of wiring system for light / heary duty vehicle

References:

ONOORWNE

Giles J. G., Steaing, Suspension & Tyres— lli ffe Book Co.

Newton, Stead & Carrot, Motor Vehicles, Butterworths London

Kirpal Singh, Automobil e Engineering, Standard Publi shing Distributors, New Delhi
Narang G.B.S., Automobhil e Engineering, Khanna Publi cations, New Delhi

Willi am Crouse, Automotive Medanics, McGraw Hill Publishers, New Delhi
Judge A. W., Modern Transmisson, Chapman & Hall Std., 1989

Steed W., Medhanics of Road Vehicles, lli ffe Book Ltd.

GuptaR. B., Automobil e Engineering .
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3. MECHANICAL MEASUREMENT & CONTROL

Teading scheme:: Examination scheme:
Lectures : 3 Hrs. /Week Theory Paper : 100Marks (3 hrs. duration)
Pradicd : 2 Hrs./ Week Term Work : 25Marks

1

2

3

Sedion -l

. Mechanical Measurement:

Neal of Medhanicd Measurement, Instruments, Measurement methods, Generalized
measurement system and its functional elements instrument charaderistic: static and
dynamic and anaytical treament calibration, Classficdion and various types of
transducers. -2

. Measurement of Temperature:

Importance of temperature measurement, Thermometer, Thermocoude-Principle, types,
cdibration, RTD, Thermister measurement of low temperature. -2

. Measur ement of Presaure and Vacuum:

Importance of pressure and vaauum measurement, range of high pressure and vacuum,
Bourdon tubes, Dead weight pressure gauge tester, Diaphragm gauge, LVDT, Pizo
eledrical presaure gauge, low vaauum gauges-MclLeod gauge, thermal conductivity
gauge, Pitot gauge, lonization gauge. -4
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4. Measurement of Angular Sped:

Importance of angular speed measurement, medanicd tadchometers, Electricd
tachometers-Drag cup, Tacho generator, Inductive, capadtive and phdo eledric pick up.
-3

5. Measurement of Flow:

Importance of flow measurement, Water meter, Rota meter, Gas flow meter, Hot wire
anemometer, drag pressflow meter (analytical treament -2

6. Measurement of Strain:

Clasgficaion d strain gauges, principle of electricd strain gauge, gauge fador
(analyticd treatment) analysis of whetstone’'s network using strain gauges, types of
eledrical strain gauges, mourting, applicaion to measure —load/force torque.
-3
7. Measurement of Vibration and Sound:

Importance of vibration measurement, classficaion d vibration measuring instruments,
importance of amusticd measurement, sound pesaure and power levels, types of
microphores- capadtive, crystal, electrodynamics, cabon, sound level meter.
-3
Sedion -l

8. Ned for Control : Manua Vs Automatic Control, advantages of automatic control,
Open loop Vs Closed lop control, generalized control system, Introduction to Hydraulics
& Pneumatic systems, Merits, demerits and application. -2

9. Mathematical Conversion of Control Components:
Helicd spring, Viscous damper & their combinations, resister, inductors, capadtor,
series and parallel eectrical circuits and mech. systems, therma and fluid systems,
dired andinverse analog, grounded chair representation for material system. -4
10. Block Diagram Algebra: Rules of block diagram algebra, reduction d block
dagrams, block diagrams transfer functions representation d speed, temperature &
fluid systems, AC & DC Motors -5

11 Linearization d norinea functions, Lineaization d operating curves, Steady state
analysis & equili brium. -4

12. Modes of Control : a) On Off Control b) Propational (P) Control c) Integral (1)
Control d) Devolutic (D) Control €) P+ 1 f) P+ D g) P+ | + D (including analytical
treament ) -5

13. Transient Response:

Distinct zeros, Repeaed zeros, Complex conjugate Zeros, Damping and Natural
frequency, General form of transient resporse, Routz's gabili ty criteria. -2
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Term Work
Temperature measurement using Thermocougde, RTD & Thermister

Preparation d Thermocoupe bit and Calibration

Cdlibration d presaure gauge & vacuum gauge

Cdlibration d Angular speed measuring instrument

Flow Measurement using Water Rotameter

Measurement of force/ load using Strain Gauges & calibration o load cdls
Vibration Measurement using Seismic Instrument and acustic measurement using a
soundlevel meter

Experiment on On Off Temperature Controll er

Experiment on DC/AC Motor spedal control

Experiment on various modes of control IP,P+1,P+D,P+1+D.

OahwWNE

© oo~

Books recommended

Medhanica Measurements and Control by D.S.Kumar.

Medhanical Measurements by Sorihi & Dr. Radhakrishnan.

Medanica Measurements by Bedkwith & Buck and Roy D. Marangoni, Narora

Publi shing House, New Delhi.

4. Automatic Control Engineering by F.H. Raven 5" Edition. McGraw Hill Student
Edition)

5.  Modern Control Engineering by K. Ogata.

6. Control Engineering by B.C. Kuo.

wnN PR
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4. HEAT TRANSFER

Teading scheme : Examination scheme::
Lectures : 3 Hrs. /Week Theory Paper : 100Marks (3 hrs duration)
Pradicd : 2 Hrs./Alternate Week Term Work : 25Marks

Sedion -

1. Introduction :

Modes of hea transfer, The laws of hea transfer, Thermal conductivity and coefficient of
hed transfer. -2

Simple steady state problems in hea condiction, concept of thermal resistance and
condwctance Eledricad analogy of thermal circuits, General equation d temperature field
in three dimensional Cartesian co-ordinate system, Laplace and Poison's equations,
Deduction d one dimensional steady state conduction equations, Applicaion d above
(ore dimensional case) equation to the system of plane wall (including composite
structure) as well as to the system with radial hea conduction i.e. cylinders & Sphere
(including composite structures) steady state nduction ore dimensional) through
extended surface (fins) of constant cross ®dion, Heat Transfer through fins and fin
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efficiency and effediveness One dimensional steady state hea conduction with uniform
hea generation, (plane wall & solid cylinder) criticd radius of insulation.

Therma conductivity of engineaing materials, Effect of temperature on the
conductivity of material, Influence of thermal condctivity variation onthe temperature
profile and rate of hea conduction for one dimensional stealy state system. (for plane
wall)

Concept of unstealy state hea conduction, Transient heat flow system with negligible
internal resistance. -9

2.Radiation :

Nature of thermal radiation, definitions of absorbtivity, reflectivity, transmissvity,
monaochromatic emissve power, total emissve power and emissvity, Concept of bladk
body & gray body, Kirchoffe' s laws, Wein's law and Plancks law, Deduction d Stefan
Boltzman equation, Lambert’s cosine rule, Intensity of radiation, Energy exchange by
radiation between two badk surfaces with nonabsorbing medium in between and in
absence of reradiating surfaces, Geometric shape fador, Energy exchange by radiation
between two gray surfaces withou absorbing medium and absence of reradiation and
radiosity, Radiation network method, retwork for two surfaces which see each ather and
nothing else. -8

Sedion I
3.Convedion :

Nature of conwvection, free and forced convection, convedive hea transfer coefficient (h)
and Nusslt number, Knowledge of the methods of evaluation d ‘h’ dimensiond
anaysis, exad and approximate boundry layer analysis by analogicd method
( knowledge of bourdary layer analysis be only descriptive in nature and must not
include derivations or solutions of mathematicd equations for any particular cause),
Concept of reference temperature, Empirical correlations for forced and free @nvention
as applied to some simple caes of tubes, plates (in dfferent positions) etc.
-8

4. Boiling and Condensation :

Nucleae and film bailing phenomenon drop wise and film wise mndensation, Nusslt’s
theory of condensation reture of hed transfer in such phenomenon. -2

5. Heat Exchangers:

Types of Heat exchangers dired transfer type, Storage types, Dired contad types heat
exchangers, Tubdar hea exchangers, Extended surface heat exchangers, Classficaion
acording to flow arrangement, Fouling fador, mean temperature difference, LMTD for
parald flow, courter flow, mean temperature for cross flow, correction fador, spedal
cases. The dfedivenessby NTU method, effectiveness of paralel, counter flow and
cross flow heat exchangers like radiators & other design consideration. Heda pipe
comporent and working principle. (Elementary treament only) -7
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6. Automobile Application of Heat Transfer :

Codling system, necessty of codling, types of coding and comporents of codling system.
-4
Term Work :

* Experiment must be set simultaneously and the number of students in ead group
working on a setup shall not exceal 05students.

1. Determination d therma conductivity of insulating powder

2. Determination d thermal condictivity of Metals at different temperatures

3. Determination d Hed Transfer Coefficient for natural convectionand forced
convedion

4. Determination d Emisgvity.& Stefan Boltzamann Constant

5. Boiling & Condensation Heat Transfer.

6. Tria onHea Exchangers

References

Hea Transfer — A Pradica approadch by — Ynus -A —Cengel ( TataMcGraw Hill)

A Text Book onHeda Transfer by Dr. S. P. Sukhatme.

Hea Transfer by J.P. Holman , McGraw Hill Book Company, New York.

Hea Transfer by Chapman A.J. McGraw Hill Book Company, New Y ork.

Hea and Mass Transfer, S.C. Arrora aad S. Dokoundvar, Dhanpat Rai and Sons,
Delhi.

Fundamentals of Hea and MassTransfer by R.C. Sachdev, Will ey Eastern Ltd.,
Fundamentals of Hea and MassTransfer by C.P. Kothandaraman

Hea and Mass Transfer by R.K. Ragput, S. Chand & Company Ltd., New Delhi.
110055

9. HedaandMassTransfer by Dr.D. S. Kumar S.K. Kataria& Sons, Delhi.

10. Hed Transfer by P.K. Nag, TataMcGraw hill Publishing Company Ltd., New Delhi.
11. Speda bookson Automobile Engineering Applicaions

aorwbE
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5. AUTOMOBILE SYSTEM DESIGN

Teading scheme:: Examination scheme :
Lectures: 3hrs/Week Theory Paper: 100marks (3 hrs duration)
Pradicd: 2hrs/Week Term Work :50Marks
Ora 25 marks
Sedion —|

1. Statistical Considerationsin Design:

Statistics in design, design for natural tolerances, statisticd analysis, mechanicd
reli abili ty. -4
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2. Optimum Design:

Introduction to otimum design, for mechanical elements, adequate & optimum design,
Johrnson's method d optimum design-Simple problems in ogimum design like aially
loaded members like shaft subjeded to torsiona and bending moments and aher

madhine dements. -5
3. Seledion of Tyresand determination of final drive ration. -2
4. Clutches:

Design requirements of friction clutches, selection criterion, torque transmisson
cgoacity, single plate dutch, multi-plate dutch, and centrifugal clutch, lining material.
-5

5. Design of Gearbox:

Design considerations of geabox, sdledion o proper gea ratios for an automobile
gearbox, design of shafts, splines, and gears, design of gear & shaft for gea box -6

Sedion-lI
6. Brakes:

Design considerations in brakes, band, internal expanding shoe, external contracting-
long, and short, Energy equations, Thermal considerations andrating of brakes. -5

7.Design of Axles & Propéller Shafts:

Design of front and rear axle for automohiles, Design d Propeller shafts for bending,
torsion, & rigidity, unversal joints and dlip joints. -5

8. Design of Suspension System:
Types & applicaions, material of spring, Stressdeflection Equation for helicd springs,
Wahl Corredion Factor, Design of helicd springs, Buckling of Compresson springs,
Tension springs, Springs in Series & in parallel, Design Considerations of Belleville
springs, Elastomeric springs, Air (Pneumatic) springs, Design leaf spring for automobile
suspension system, Design d coil spring for front independent suspension system. - 8
Term Work:

1. Design & working drawing of detail s and assembly of clutch system
2. Design & working drawing of detail s and assembly of gear box

ReferenceBooks:

1. Joseph E. Shigley & Larry D. Mitchell, “Medanicd Engineering Design”, Fourth
Edition, McGraw-Hill International Book Company.
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2. M.F. Spatts & T.E. Shoup; Design of machine Elements’, Seventh Edition, Peason
Education.

3. Bhandari V. B., “Design of madine Elements’, Tata McGraw-Hill Publishing
Company Ltd., New Delhi.

4. Pandya N.C.& Shah C.S., “Elements of Madine Design”, Twelfth Edition, 1994,

Charotar Publi shing House.

R.C. Johrson, “ Optimum Design of Medhanicd Elements’, JohnWiley & Sons.

Mehta N.K., “Madine Tod Design & Numericd Control”, Second Edition, 1997,

TataMcGraw-Hill Publishing Company Ltd., New Delhi.

7. J.S. Arora “Introduction to Optimum Design”, McGraw-Hill Book Company Ltd.

o0
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6. TURBO MACHINERY

Teading scheme : Examination scheme :
Lectures :3 Hrs. per Week Theory Paper :100Marks (3 hrs duration)
Pradicd : 2 Hrg/Alternate Week Term Work : 25Marks

Sedion —|

1. Introduction to Water Turbines:

Impulse & readion water turbines, Principle of operation, construction & working of
Francis & Kaplan Turbine, Draft tube, velocity triangles, cdculation d efficiency,
power, discharge dc., Governing of turbine. Performance daracteristic of turbines
-6

2. Centrifugal Pumps:

Working principles, Construction, types ,various heads, multistage pumps, velocity
triangles, minimum starting speed, cavitation, MPSH and NP3H. Methods of priming
cdculations of efficiencies, discharge, blade angles, head, pawver required, impeller
dimensions etc., Simil arity Principles of centrifugal pumps, Performance daraderistic.
-8
3. Redprocating Pumps:

Principle, construction, working, gear pumps, vane pumps, types, applicaions, Air
vessls, Performance daraderistics. -4

Sedion - 1l
4. Air Compres9rs:

Application d compressed air, classficaion d compressor, redprocaing compressors,
construction, work inpu, necessty of codling, isothermal efficiency, hed regeded, effea
of clearance volume, volumetric efficiency, necesdty of multistaging, construction,
optimum intermediate pressuure for minimum work required, after coder, free ar
delivered, ar flow measurement, capacity control. Roots blower and vane blower
(descriptive treament) -6
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5. Rotodynamic Air Compresrs:

Centrifugal compressor, velocity diagram. Theory of operation, losses, Adiabatic
efficiency, effect of compressbhility, dffuser, prewhirl, presaure efficient, dlip fador,
performance

Axia flow compressors, velocity diagram, degree of reaction, palytropic efficiency,
surging, chocking, stalling, performance, comparison with centrifugal. -6

6.GasTurbines:

Working principles, applications, open, closed cycle and their comparison, Cycle
modified to regeneration, reheat, inter coding performance Calculation d gas turbine
work ratio, efficiency etc. -6

7. Jet Propulsions:

Types, construction, working principle, applications. -2

Term Work

Study & Trial on Peltonwhed

Study & Tria on Francis/ Kaplan turbine

Study and trial on Redprocaing pump & Centrifugal pump

Study and trial on reaprocating compressor

Study / Trial on centrifugal blower

Study of hydraulic devices- Intensifier, Accumulator, Hydrauli c jacks, press Crane

OhrWNE

References

Hydraulic Machines by V.P. Vasantdani

Fluid flow macdines by N.S. Govindrao

Turbo machines by S.M. Y ahya

Fluid power Engineering by D.S. Kumar

Steam & gas Turbines by R. Y adav

Steam & gas Turbines by V. Ganeshan

Thermal Engg. by Kumar Vasantdani

Therma Engg. By P.L. Baleny

Gasturbines & Compresor by Cohen & Rogers

0. Thermodynamics & Heat Engines—Vol-11 by R. Yadav
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7. GARAGE PRACTICE

Teading scheme:: Examination scheme:
Pradicd : 2 Hrs./ Alternate Week TermWork : 25Marks
Pradicd & Oral Exam :25Marks
Term Work
1. Study of representative garage layout and recent practices
2. Study of tods & tackles, equipment & macinery for garage practices

Shivaji University, K olhapur




SRB-T.E.(Automobile) Part-1 & 11 Pg No.27

Minor adjustments for vehicle like dutch, krake, steeing etc.
Study & demonstration d wheel balancing & whed alignment
Servicing of two & four wheder vehicles
Visit to modern garage to study the garage practices

(A journal based onabowve term work to be written)

o0k w

# Combined Pradicd and Oral examination d Auto System — 11 & Garage Practice
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8. CAD/CAM LABORATORY -1l

Teading scheme:: Examination scheme :
Pradicd : 2 Hrs./Wee& Term Work : 25Marks

Oral Exam :25Marks**

1. To developand run*® C’ Programs for following items in Machine Design (Any
Three

a) Design of Knuckle Joint or Turn Buckle

b) Design of Power Screw

c) Design of Bolted or Riveted Joints

d) Design of Springs

€) Selediond ' V'’ beltsor Flat belts as per manufadurers catalogue

2. Solid Modelling using AutoCAD2002 @ above ANSYS/ NISA / ALGOR / Pro Engg
[ CATIA / IDEAS or equivalent software- Four assgnments on 3 D wire
frame/SurfacdSolid Modeling using any advanced modeling software such as
ADAMS CAR & padages mentioned above @ntaining solid models of complicaed
madhine parts and simple 3 D assmbly containing 05 a more parts.

3. Industria visit to study the CAD / CAM. (A detail report to be submitted)

ReferenceBooks

1. CAD/CAM by M.P.Grover. and E.W.Zimmer, PrenticeHall of IndiaPvt. Ltd.,

2.  Computer Aided Design by Krishnamorthay & Rajees, Narora Publication.

3. CAD/CAM —Theory and Practiceby Zeid, TataMcGraw Hill .

4. Design of Madine Element by V.B.Bhandari,.

5. CAD/CAM/CIM by P. RadhaKrishna & S. Subramanyan.

** Ora examination kbased onCAD/CAM Lab-l and |
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9. INDUSTRIAL CASE STUDY
Objedive:

Students are expeded to get exposed to Industrial Working Environment for THREE TO
FOUR Weeks during summer vacdion.

Study Topics :
A) Maintenance and Repairs — (Related with AUTOMOBILES minimum Two weeks)
B) Case Study on any one of the foll owing -

Product design and analysis, process improvement, rejedion analysis, value engineering,
material handing, computer applicaion, material seledion, etc.

Industries :
Small, Medium or Large Scde Industries in Automobile Manufacturing / Service Sector.
Reporting :

Report on above certified by concerned Industries shoud be submitted onA 4 Size paper
Type written in THREE Copies ( abou 20to 25 rages)

Assessment

Assesgnent of the report will be dore & B. E. Part — | by the concerned Batch Teacdher by
condicting presentation & Oral Examination duing practicd hous.
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