
VIDYA JYOTHI INSTITUTE OF TECHNOLOGY
An Autonomous Institution

Aziznagar Gate, C.B. Post, Hyderabad - 500 075, Telangana.

Minutes of the Board of studies (Mech) meeting held on 14th July 2021at 10.30 AM in Board
Room

The following members were present.

S.No Name of the Member Designation Signature

1. Dr. G. Sreeram Reddy Chairmari

2. Dr. M Sreenivasa Rao
C\

JNTUII Nominee

Ĵ. Dr. K. Kishore Member Yry-
4. Dr. K. Sudhakar Reddy Member r \- \.:--
5. Dr. C. Udaya Kiran Member

6. Mr. Ayush Nadimpalli Member

7. Ms. A. Swapnika Member

8. Dr. B.V. Reddi Member

9. Dr. V.V.Satyanarayana Member {fi
10. Dr. L. Madan Ananda Kumar Member /#-*e
11. Dr. B. Ravinder Reddv Member
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Item No. 1: Approval of R20 B.Tech 2nd Year I & II Semesters Syllabi

a) The Chairperson presented the syllabi of the following subjects of B.Tech II Year

I Semester viz.

1. Materials Technology

2" Mechanics of Solids

3. Thermodynamics

4. Production Technology

5. Metallurgy and Mechanics of Solids Lab

6. Production Technology Lab

b) The Chairperson presented the syllabi of the following subjects of B.Tech II Year

II Semester viz.

l. Machine Drawing & Drafting
2. Kinematics of Machinery
3. Thermal Engineering

4. Mechanics of Fluids and Hydraulic Machines

5. Mechanics of Fluids and Hydraulic Machines Lab

Item No. 2: Approval of R20 B.Tech 3'd Year I & II Semesters Syllabi

a) The Chairperson presented the syllabi of the following subjects of B.Tech III Year'l

Semester viz.

1. Metrology & Machine Tools

2. Dynamics of Machinery

3. Design of Machine Members-l

4. Applied Thermodynamics

5. Thermal Engineeringi Metrology & Machine Tools lab

b) The Chairperson also presented the syllabi of Professional Electives and Open

Electives to be offered during III year I semester viz"

Professional Elective I :

l. Automobile Engineering

2. Mechatronics

3. Additive Manufacturing
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3. Production and Operations Management
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Open Elective 1:

L Elements of Mechanical Engineering

2" Product Engineering

c) The Chairperson presented the syllabi of the follorving sub.iects of B.Tech III Year

II Semester viz.

I . Design of Machine Mernbers-ll

2. Heat Transfer

3. Finite Element Method

4. Fleat Transfer Lab

5. Computer Aided Engineering Lab

d). The Chairperson also presented the syllabi of Professional Electives to be offered

during III year II semester viz.

Professional Elective 2:

I " Refrigeration and Air Conditioning
2. lndustrial Management

3. Autornation in Manufacturing

Open Elective 2:

l. Principles of Operations Research

2. Maintenance and Safety Engineering

Item No. 3: Approval of R20 B.Tech 4th year I & II semesters syllabi
a) The Chairperson presented the syllabi of the fbllowing subjects of B.Tech IV year I

Semester viz.

L lnstrumentation and Control Systems

2, CAD/CAM

3. CAD/CAM Lab

4. Production Drawing Practice and [nstrumentation Lab

5. lndr-rstry Oriented Mini Pro.iect

b). The Chairperson also presented the syllabi of Profbssional Electives to be offered

during [V year I semester viz.

Professional Elective 3:

l. Robotics

2" Gas Dynamics
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Professional Elective 4:

l. Operations Research

2. Energy Conservation and Management

3" Fluid Power Systems

Open Elective 3:
'1" Basic Automobile Engineering

2. Material Science and Engineering

c) The Chairperson presented the syltabi of the fottowing subjects of B.Tech IV Year II

Semester viz;.

1. Production Planning and Control

2. Unconventional Machining and Processes

d) Along with this the chairperson also presented the credits related to Technical
seminar, Comprehensive Viva -Voce & Major project work

Item No.4: Approval of R20 B.Tech 3''d Year II Semesters Syllabi

The Chairperson presented the syllabiof the following subjects o1'B.Tech III Year II

Semester viz for fast track students

1. Design of Machine Mernbers-ll

2. Heat Transfer

3. Finite Element Method

4. Heat Transfer Lab

5. Computer Aided Engineering Lab

6" Production Planning and Control

a)' The Chairperson also presented the syltabi of Prof'essional Electives to be off'ered

during II[ year il semester viz.

Professional Elective 2:

1. Refrigeration and Air Conditioning
2. Industrial Management

3. Automation in Manufacturins

Open Elective 1:

1. Principles of Operations Research

2, Maintenance and Safety Engineering
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Item No.5: Approval of R20 B.Tech 4th year I Semesters syllabi
a) The Chairperson presented the syllabi of the following sLrbjecrs of B.Tech tV year I

Semester viz.for fast track students.

1. lnstrumentation and Control Svstems

2. CAD/CAM

3. CAD/CAM Lab

4. Production Drawing Practice and Instrumentation Lab

5. Industry Oriented Mini Project

6. Unconventional Machining and processes

b). The Chairperson also presented the syllabi of Prof'essional Electives to be oflered

during lV year I semester viz.

Professional Elective 3:

1. Robotics

2. Gas Dynamics

3. Production and Operations Management

Professional Elective 4:

1. Operations Research

2. Energy Conservation and Management

3. Fluid Power Systenrs

Open Elective 3:

L Basic Automobile Engineering

2. Material Science and Engineering

Item No. 6: Approval of Substitute subjects for the students with Regulation change.

The Chairperson emphasized the necessity of change of sub.iects for the students with
Regulation change. He may take appropriate measures to offer requirecl sub.jects to fqlfill
the number of credits.

After discussing various aspects of the syllabi the committee passed the following
resolution.

Resolution (1): To approve the paner of examiners and adding new courses
The Chairman BoS is authorized to incorporate new subjects in professional electives as
per the need and he is also authorized to give panel of Examiners for setting euestion
papers and evalu6ting the Answer scripts.
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Noted and Approved.

Signatures of the Members Present:

S.No Name of the Member Designation Signature

1 Dr" G. Sreeram Reddy Chairman

=+
2. Dr. M Sreenivasa Rao JNTUH Nominee ( Ys**
J. Dr. K. Kishore Member \w
4. Dr, K. Sudhakar Reddy Member Ir-
5. Dr. C. Udaya Kiran Member

6. Mr. Ayush Nadimpalli Member

7" Ms. A. Swapnika Member *N**-*\2
8. Dr. B.V. Reddi Member

9. Dr. V.V.Satyanarayana Member d\^a
10. Dr. L. Madan Ananda Kumar Member

11 Dr. B. Ravinder Reddy Member ry
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B.TECH SECOND YEAR COURSE STRUCTURE & SYTLABUS

B. Tech. ll Yeqr I Semester

B. Tech. Il Yeor ll Semester

s.

No.
Course

Colegory Course Title L T P Credits

I BS_5 Numericol Methods ond Portiol Differentiol
Equofions

0 0 3

2 ES-5 Moteriols Technology a 0 0 3

3 PC_I Mechonics of Solids 3 I 0 4

4 PC-2 Thermodynomics ,l
0 0 3

5 PC-3 Production Technology 1 0 0 ?

6 H&S _2 Pr,of essiono I Communicotion 2 0 0 2

7 PCLob-l Metollurgy ond Mechonics of Solids Lob 0 0 2 I

I PCLob-2 Production Technology Lob 0 0 2 I

9 MC- I Enyironmentol Sciences 2 0 0 0

Tolo! I9 I 4 20

s"

No.
Course

Cotegory Course Title t T P Credits

I BS_6 Probobility ond Stotistics 3 0 0 3

2 ES_6 Bqsic Electricol Engineering J 0 0 3
,) PC-4 Mochine Drowing & Drofting 3 0 0 3

4. PC-5 Kinemqtics of Mochinery 3 0 0 1

5 PC_6 Thermol Engineering 3 0 0 3

6 PC -7 Mechonics of Fluids ond Hydroulic Mochines 3 0 0 3

7 PCLob-3 /v\echonics of Fluids ond Hydroulic Mochines
Lob

0 0 2 I

B PCLqb-4 Bosic Electricol Engineering Lob 0 0 2 I

9 MC-2 Gender Sensitizotion 2 0 0 0

Totol 20 o 4 20
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MATERIALS TECHNOTOGY

B. Tech. Il Yeqr I Semesler

Course Oulcomes:
l. Understond the structure of metols qnd constitution of olloys with phoses.
2. Understsnd the bosic concepts of phose tronsformotion during solidificotion ond phose

diogroms.
3. Understond different heot treotment processes ond their influence on properties of metols

ond olloys.
4. Understond clossificotions of steels, cost irons ond their olloys. Anolyze the structure ond

properties of different non-ferrous metols.
5. Evoluoting the opplicotions of cornposite ond ceromic moteriols.

UNIT. I -
Slruclure of Melols: Crystol structures-Bcc, FCC ond HCP, Crystol imperfections - point, line,
surfoce ond volume imperfections. Atomic diffusion: Phenomenon, Fick's lows of diffusion, Focrors
offecting diffusion.
Mechqnicql Behovior of Mqleriots: Stress-stroin diogrom for ductile ond briffle moteriols,
Fotigue: Description of the phenomenon, S-N diogrom. Creep: Description of the phenomenon,
creep curYe.

UNIT - II
Phqse Diogroms: Necessity of olloying, Hume - Rothery rules, Types of solid solutions, phose
rule. Construcfion ond interpretotion of phose diogroms, Lever rule, iinory phose diogroms,
lsomorphous, Eutectic, Eutectoid, Peritectic, Peritectectoid tronsformotions with exomples. Detqiled
study of lron-Csrbon phose diogrom ond different phoses with microstructures. ldentificotion of
zones of steel ond cost iron in the diogrom.

UNIT. III
Heql Treolmenl: Principles of heot treotment, Anneoling, Normolizing, Hordening ond
Tempering. TTT curves, Continuous Cooling curyes, Austempering, Mortempering, Hordenobility,
Effect of Alloying elements.

UNIT - IV
Ferrous Mqleriols: Clossificqtion of steels: Ploin, low olloy ond high alloy steels including
stoinless steels, tool steels qnd die steels. Cost lron: Properties, composition ond uses of grey cost
iron, molleoble iron, SG iron.
Non-Ferrous Moleriqls: Properties, composition qnd uses of copper ond its olloys, Aluminium qnd
its olloys, Titonium ond its olloys.
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UNIT. V
Ceromic Mqteriols ond Polymers: Crystolline ceromics, Cermets: Structure, properties
ond opplicotions. Clossificotion, Properties ond Applicotions of Polymers. &

Composite Moteriqls ond Nonomoleriols: Clossificotion, properties ond opplicotions of
composites. Nonomoteriols

TEXT BOOK:
'1. Foundotions of Moteriols Science ond Engineering, Smith, 4th Edition, McGrow Hill,

2009.

REFERENCES:

l. The Science ond Engineering of Moteriols, Donold R. Asklond ond Prodeep.P.Phule,
Cengoge Leorning, 4lh Ed., 2003.

2. Mqteriol Science ond Engineering ond lntroduction, Williom D. Collister, Wiley, 2006.
3. Moteriols Science ond Engineering, V.Roghovon, PHl,2OO2
4. Engineering Moteriols ond Metollurgy, U.C. Jindol, Peorson, 20l l.

,yp

&y
Wfru**

w



MECHANICS OF SOLIDS

B. Tech. ll Yeor I Semesler

Course Ouicomes:
l. Understond the concepts of stress, stroin ond moteriol properties.

equotions with oppropriote ossumptions.
2. Appreciote the concepts of sheor force ond bending moments. Generote sheor force on{

bending moment diogroms for ony given beom problem.
3. Determine the stresses ond stroins in the members subiected to bending qnd sheor snd

interpret the stress distribution ocross vqrious beoms like rectongulor, circulor, triongulor, l. T
ond ongle sections.

4. Colculote ond onolyze principol stresses ond stroins. Determine the slope ond deflection of
beoms under different types of loodings.

5. Anolyze ond compute stresses ond stroins in thin t:nd thick cylinders

UNIT * I

Simple Slresses & Stroins:
Elosticity ond plosticity Types of stresses & stroins Hooke's low stress stroin diogrsm for mild
steel Working stress Foctor of sofety Loterol stroin, Poisson's rotio & volumetric stroin Elostic
module & the relotionship between them Bors of vorying section composite bors Temperoture
stresses. stroin energy Resilience Groduol, lmpoct ond shock loodings.

UNIT - II
Sheqr Force qnd Bending Momenl:
Definition of beom Types of beoms Concept of sheor force ond bending moment S.F ond B.M
diogroms for contilever, simply supported ond overhonging beoms subiected to point loods,
U.D.L., uniformly vorying loods qnd combinotion of these loqds Point of contro flexure

uNtT - ilr
Flexurql Slresses:
Theory of simple bending Assumptions Derivqtion of bending equotion: M/t = t/y = E/n
Neutrol oxis -Determinotion bending stresses section modulus oi rectongulor ond circulqr
sections (Solid ond Hollow), I,T, Angle ond Chonnel sections.
Sheqr Slresses:
Derivotion of formulo Shesr stress distribution ocross vorious beom sections like rectongulor,
circulor, triongulor, l, T ongle sections.

Derive bosic stress stroin

looding- compound stresses-
stresses by using Mohr's circle

)<
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UNIT.IV
Principol Slresses ond Slroins:
lntroduction-stress on on inclined section of o bor under oxiol
Normol ond tongentiol stresses on on inclined prone for bioxiol
method
Deflection of Beoms:
Bending into o circulor orc slope, deflection ond rodius of curvoiure Differentiol equotion for
the elostic line of o beom Double integrotion qnd Mocouloy's methods Determinoiion of slope
ond deflection for confilever ond simply supported beoms subiected to point loods ond U.D.L

V
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UNIT. V
Thin Cylinders: F-

Thin seomless cylindricol shells Derivotion of formulo for longitudinol ond circumferentiql stresses
hoop, longitudinsl ond volumetric strqins chonges in diometer, ond volume of thin cylinders
Thick Cylinders:
Lome's equotion cylinders subiected to inside & outside pressures compound cylinders.

TEXT BOOK:
l. Strength of Moteriols, S.S. Rotton, Mc Grow Hill.

REFERENCES:

I. Strength of Moteriols, R.Subromonion, Oxford University press.

2. Fundomentols of Solid Mechonics, M.L. Gombhir, pHl.

3. Strength of Moteriols, R.K. Bonsol, Lokshmi Publicotions.
4. Engineering Mechonics of Solid, Egor P, Popov, pHl New Delhi, 2001
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THERMODYNAMICS

B. Tech. ll Yeqr I Semesler

Course Oulcomes:
I. ldentify thermodynomic systems, understond concepis of zeroth low, first low, work ond heot

interqctions
2. Stote ond illustrote second low of thermodynomics. ldentify crnd exploin concepts of entropy,

entholpy, specific energy, reversibility, ovoilobility ond irreversibility,
3. Understond the concepts of phose ironsformotion of pure substonce.
4, Appreciote the concepts of perfect gos lows. Anolyze mixtures of perfect goses.
5. Understond po\Mer cycles ond evoluote the performonce.

UNIT - I

lntroduction: Bqsic Concepls: Sysfem, Control volume, Surrounding, boundories, Universe. Types
of systems, Mocroscopic ond Microscopic view points, Concept of Continuum. Thermodynomic
Equilibrium, stote, Properiy, Process, Cycle - Reversibility - Quosi - stotic Process, irreversible
process, Couses of irreversibility - Energy in stote ond Tronsition, Types , Work ond heot, Poini
ond poth function. Zeroth Low of Thermodynomics - Concept of quolity of temperoture -
Principles of Thermometry - Reference points - Constqnt. Volume gos thermometer - Scqles of
temperoture, ldeol gos scole.
Firsl Low of Thermodynomics - Corollories - First low opplied to o process - opplied to o flow
system - Steody flow energy equotion.

uNtT-il *

Second Low of Thermodynomics - Limitotions of the first lqw - Thermol Reservoir, Heot pump,
Porometers of performonce, Second low of thermodynomics, Kelvin plonck ond Clousius
Stqtements ond their Eguivolence/ Corollories, PMM of second kind, Cornot's principle, Cornot
cycle ond its speciolties, Thermodynomic scole of temperqture, Clousius inequolity.
Entropy - Principle of Entropy increose - Energy equotion, Avoilobility ond irreversibility -
Thermodynomic Potentiols, Gibbs ond Helmhoultz functions, Moxwell Relotions, Tds equotions -
Elementory Treotment of the third low of thermodynomics.

UNIT.III
Pure Substqnces - P-V-T- surfoces, T-S ond h-s diogroms, Mollier Choris Phose Tronsformotions -
Triple point ot criticol stote properties during chonge of phose, Dryness Froction - Clousius -
Clopeyron Eguotion, Property tobles, Mollier chorts - Vqrious thermodynomic processes, Joules
Thomson co-efficient - Steom colorimetry.

UNIT.IV
Perfect Gos Lows - Eguotion of Stote, specific ond uniyersol Gqs constqnts - vorious Non-flow
processes, properties, end stotes, Heqt ond work Trqnsfer, chonges in internol energy - Throttling
ond free Exponsion Processes - Flow processes - Deviqtions from perfect Gos Model - Vonder
wolls Equotion of Stote - Compressibility chorts - vorioble specific Heots - Gos tobles.
Mixlures of Perfecl Gqses - Mole Froction, Moss froction Grovimetric ond volumetric Anolysis -
Dolton's Low of portiol pressure, Avogodro's Lows of odditive volumes - Mole froction, Volume
froction ond portiol pressure, Equivolent Gos constont. Moleculor internol Energy, Entholpy,
specific. Heots ond Entropy of Mixture of perfect Goses.
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UNIT. V
Power Cycles : Otto, Diesel qnd Duql combustion cycles, -- comporison, Sterling Cycle, Atkinson
Cycle, Ericsson Cycle, Lenoir Cycle - Description ond represenfotion on P-V qnd T-S diogrom,
Thermol Efficiency, Meon Effective Pressures on Air stondord bosis.

TEXT BOOK:

'1. Engineering Thermodynomics, PK Nog, TMH.

REFERENCES:

l. Thermodynomics, on Engineering Approoch, YunusCengel& Boles, TMH

2. Thermodynomics, J.P Holmon, McGrowHill
3. Engineering Thermodynomics, Jones & Dugon, PHI

4. Engineering fhermodynomics, P. chottopodhyoy, oxforcl University press
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PRODUCTION TECHNOLOGY

B. Tech. ll Yeor I Semester

Course Oulcomes:
l. Understond the bosic concepts of costing processes

components of industriol opplicotions.
to moke dif f erent engineering

2. Differentiote the types of welding processes ond decide which type of process to be
selected for ony given industriol opplicotion.

3. Recognize the differences between hot working ond cold working processes ond understond
the processes of vorious forging operotions.

4, Understond the bosic principles of sheet metol operotions ond known the principles of
drowing ond extrusion processes.

5. Appreciote the process of high velocity forming ond understond different types of plostics.

UNIT I

Costing: Steps involved in moking o costing, Advontoges of costing ond its opplicotions.
Potterns ond pottern moking types of potterns, moteriols used for potterns, pottern ollowonces.
Principles of goting goting rotio ond design of goting systems, Risers types, function ond design.
Solidificotion of costing.Speciol costing processes centrif ugol, die-costing gnd investment;
Fettling of costing, costing defects couses ond remedies.

UNIT II
Welding: clossificotion of welding processes, types of welded joints ond their chorqcteristics.
Arc welding - types, gos welding -equipment ond types of flomes, Resistonce welding- types,
Solid -stote welding - types, Thermit welding.
Heot offected zones in welding, welding defects - couses qnd remedies, Destructive ond Non-
destructive tests of welds.

UNIT III
Metql Forming: hot working ond cold working, stroin hordening, recovery, recrystollizotion ond
groin growth.
Rolling - theory of rolling, types of rolling mills ond products, forces in rolling ond power
requirements.
Forging - tools ond dies, types of forging - smith forging, drop forging, roll forging ond rotory
forging, forging defects.

UNIT IV
Exlrusion ond Drowing : Bosic Extrusion process ond ii's chorocteristics, hot extrusion ond cold
extrusion, forword extrusion ond bockword extrusion, lmpoct extrusion, Hydrostotic extrusion.
Drowing ond ils types - wire drowing ond tube drowing.
Sheet metol operotions -spring bock effect, stomping operotions - blonking, piercing, coining,
embosslng, bending ond spinning.
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UNIT V
High Velocity Forming: Explosive forming, Hydroulic forming, Mognetic pulse forming hig[
velocity forming.
Plqstics: Types, properties, opplicotions ond their processing methods.

TEXT BOOK:
l. Monufocturing Technology, P N Roo Vol. l, TMH.

REFERENCES:

l. Production Technology, R K Join, Khonno.
2. Monufocturing Engineering & Technology, SeropeKolpokiion, Steven R. Schmid, Peorson
3. Fundomenfols of Modern Monufocturing: Moteriols, Processes, ond Systems,Mikell P. Groover,

Wiley.
4. Workshop Technology, HozroChowdry, Vol.l, Stondord Publishers.
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METALTURGY AND MECHANICS OF SOLIDS LAB

B. Tech. ll Yeor I Semester

Course Oulcomes:
'1. Understond ond identify microstructure of metols qnd meosure their mechonicol properties.
2. Anolyze the microstructure ond mechonicol properties of metols by opplying metollurgicol

principles.
3. Compore the hordness ond mechonicol properties of treoted ond untreqted steels tested.

(A) Metollurgy:

I. Preporotion ond study of the Microstructure of pure metols like iron, Cu ond Al.
2. Preporotion ond study of the Microstruclure of Mild steel, low corbon steels, high Corbon

steels.
3. Study of the Microstructure of Cost irons.
4. Study of the Microstructure of Non-Ferrous olloys.
5. Study of the Microstructure of Heot treoted steels.
6. Hordenobility of steels by Jominy End Quench test.
7. To find out the hordness of vorious treoted ond untreoted steels.

(B) Mechonics of Solids :

l. Direct tension test
2. Bending test on

o) Simple supported b) contilever beom
3. Torsion test
4. Hordness test

o) Brinell's hordness tesf, b) Rockwell hordness test.
5. Test on springs
6. lmpoct test

REFERENCES:

l. Metollurgy ond Moteriol science, Roghovon, Prentice Holl of lndio (p) ltd.
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PRODUCTION TECHNOLOGY LAB

B. Tech. ll Yeor I Semesler

Course Oulcomes
l. Understond the operoting methods of welding mechonicol press ond moulding mochines.
2. Meosuring the properties of moulding sond.
3. Evoluqte the quolity of welded ioints ond products mode by mechonicol press.

l. Metol Cosling:

l. Pottern Design ond moking - for one cosiing drowing.
2. Sond properties testing - Exercise for strengths ond permeobility
3. Moulding Melting ond Costing

ll. Welding :

l. Spot Welding
2. Gos Welding
3. Soldering ond Brozing

lll. Mechonicql Press Working:

I. Blonking & Piercing operotion ond study of simple, compound ond progressive press tool.
2. Hydroulic Press: Deep drowing.
3. Bending operotions.

lV. Processing of Plostics:
'1. lniection Moulding
2. Blow Moulding

REFERENCES:

l. Monufocturing Technology, P.N.Roo,TMH.
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MACHINE DRAWING & DRAFTING

B. Tech. ll Yeor ll Semester

Course Oulcomes
1. Prepore the engineering drowings by employing conventionol representotion.
2. Develop the ossembly drowings using port drowings of mqchine components.
3. Applying the drowing proctice using solid works softwore.

PART.A:
Drowing of Mqchine Componenls:
l. Conventionql representotion of moteriols, mochine components ond populor forms of Screw

threods, bolts, nuts, stud bolts, top bolts, set screws.
2. Keys, cotter ioints ond knuckle [oint.
3. Riveted ioints for plotes : choin ond Zig-Zog
4. Shoft couplings: flonged coupling, flexible coupling, universol coupling, oldhqm coupling
5. Journol, Bushed iournol beoring ond Foot step beorings.

PART.B:
Assembly Drowing :

Drqw different views of ossembly drowings
I. steom engine ports - stuffing box, steom engine cross heod, Eccentric.
2. Mochine tool ports: Toil stock, Squore Tool post, Mochine Vice.
3. Other mochine pqrts - screw iock, Pipe vice, plummer block, Connecting rod.
4. Mochine drowing proctice using SOLIDWORKS softwqre.

TEXT BOOK:
l. Mochine Drowing, K'L Noroyono, P.Konnoioh&K.Venkoto Reddy, New Age publishers.

REFERENCES:

I. Mochine Drowing, P.S. Gill, Kotorio& Sons publishers

2. Mochine Drowing, N.D Bhott, Chorotor
3. Mochine Drowing, Aieer Singh, TMH.
4. A Textbook of Mochine Drowing, R. K. Dhowon, S. Chond
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KINEMATICS OF MACHINERY

B. Tech. ll Yeqr ll Semester

Course Oulcomes
1. Understond working principles of different lower ond higher poirs,

inversions.

2. Mothemoticol modeling of mechonisms to compute velocity ond occelerotions of links.
3. understonding vorious steering geor mechonisms ond Hooke's ioint.
4. Appreciote different coms ond followers used in mechonicol systems.
5. Appreciote the concepts of velocity in georing systems.

uNtT-t
Mechqnisms: Elements or links Clossificotion Rigid Link, Flexible ond fluid link Types of
kinemotic poirs Types of constrqined motion kinetic choin. Mechonism mochine Structure
inversions of mechonism inversions of quodric cycle choin, single ond double slider cronk choins,
Mechonicol odvontoge Grubler's Criterion.
Stroight-Line Motion Mechqnism: Exoct ond opproximote copied ond generoted
typesPeoucellier Hort Scott Russel Grosshopper Wott Tchebicheff's ond Robert Mechonism
Pontogrophs

UNIT.II
Kinemotics: Velocity ond occelerotion Motion of link in mochine Determinqtion of Velocity ond
occelerotion Grophicol method Applicotion of relotive velocity method.
Plone Motion of Body: lnstontoneous center of rototion centrodes ond oxodes ,three centers in
the line theorem Grophicol determinotion of instontqneous center, determinotion of ongulor
velocity of points ond links by instontoneous center method.
uNtT-il1
Steering Geors: Conditions for correct steering Dovis Steering geor, Ackermonn's Steering
geor.
Hooke's Joinl: Single ond double Hooke's ioint velocity rotio opplicotion problems

mechonisms ond their

UNIT-IV
Coms: Definitions of com ond followers their uses
Types of follower motion Uniform velocity, Simple
ond retordotion. Moximum velocity ond moximum
strokes in the obove three coses.

Types of followers ond coms Terminology
hormonic motion ond uniform occelerotion

occeleroiion during outword ond return

UNIT-V
Higher Pqir: Friction wheels ond toothed geors - types - low of georing, condition for constont
velocity rotio for tronsmission of motion - velocity of sliding.
Geqr Troins: lntroduction- Epicyclic geor troin. Methods of finding troin volue or velocity rotio
of Epicyclic geor troins. Selection of geor box - Differentiol geor for on outomobile.

vy
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TEXT BOOK:
l. Theory of Mochines, Roton .S.S, TMH, 2009 Edition

REFERENCES:

l. Mechonism ond Mochine Theory, JS Roo ond RV Dukkipoti, NewAge
2. Theory of Mochines ond Mechonisms, Joseph E. Shigley, Oxford.
3. Theory of Mochines, Thomos Bevon, CBS
4, Theory of Mochines,R S Khurmi,S K Gupto,S Chond publicorions
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THERMAT ENGINEERING

B. Tech. ll Yeor ll Semester

Course Oulcomes
1. Understond the concepts of octuol cycles ond their onorysis.
2. Anclyze the combustion phenomenon in Sl engines.
3. Anolyze the combustion phenomenon in Cl engines.
4. Understond the tesiing ond performonce of lC engines.
5. Know obout the qlternotive fuels ond oppreciote the recent trends in lC engines.

UNIT.I
l.c. Engines: lntroduction- clossificotion- volve qnd port Timing Diogroms
Fuel Air Cycles qnd Their Anolysis
lntroduction- Significonce- Composition of cylinder goses- Vorioble specific heots- Dissociotion-
Effect of number of moles- Comporison of Air Stondord ond Fuel Air Cycles- Effect of
operoting voriobles
Acluql Cycles qnd Their Anotysis
lntroduction- Comporison beiween Air Stondord qnd Actuol Cycles- Time Loss Foctor- Heot Loss
Foctor- Exhoust blow down- Loss due to Rubbing Friction- Actuol ond Fuel-Air Cycles of l.C.
Engines.

UNIT - II
Combuslion in S.l. Engines
Homogeneous mixture- Heterogeneous mixture- Stoges of combustion- Flome frontpropogotion- Foctors influencing the flome speed- Rote of pressure rise- Abnormol combustion-
Phenomenon of Knock- Types of Combustion chombers- Fuei requirements ond fuel roting

UNIT - III
Combustion in C.l Engines
Combustion process- stoges of combustion- Deloy period ond irs importonce- Foctors offectingDeloy period- Diesel Knock- Comporison of Knock in C.l ond S.l engine- Combustion chombers
in C.l. Engine- Fuel requirements ond fuel roting

UNIT - IV
Meosuremenls qnd Testing
Friciion power- lndicoted power- Broke power- Fuel consumption- Air consumption- Speed-
Exhoust ond Coolont temperoture
Performqnce Pqromelers qnd Chorocterislics
lntroduction- Engine po\Mer- Engine efficiencies- Engine Performonce chqrocteristics- Vorioblesoffeoing Performonce chorocteristics- Methods of improving engine performonce- Heotoolonce

UNIT-V
Fuels
Clsssificotion of fuels- Complete combustion equotion- Air fuel rotio ond equivolence rotio-Flue gos onolysis- Enthorpy of formotion- Adiobotic frome temperoture
Allernole Fuels

t T P c
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TEXT BOOK:
1. l.C Engines, V. Goneson, TMH

REFERENCES:

l. lC Engines, Mothur & Shormo, Dhonpoth Roi & Sons,
2. l.C Engines, Heywood, Mc GrowHill.
3. High Speed Combustion Engines, Heldt P.M., Oxford & lBH.
4. lnternol Combustion Engines & Air Pollution, R. Yodov, Centrol Book Publishers
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MECHANICS OF FLUIDS AND HYDRAULIC MACHINES

B. Tech. ll Yeor II Semesler

Course Oulcomes
1. Understond fluid properties ond fluid stotics.
2. Understond the principles of flow ond energy momentum equotions.
3. Anolyze the losses in pipe flow, boundory loyer, seporotion of flows, forces on different

vones. Able to quontify the flow of fluid in flow meosurement instruments.
4. Understond the working of hydroulic mochinery ond onolyze their chorocteristic curves.
5. Appreciote the working principles of pumps ond their opplicotions

UN!T. I _
Fluid Properlies ond Fluid Stqtics: Density, Specific weight. Specific grovity, viscosity, Vopour
pressure, compressibility, Surfoce tension Pressure ot o point, Poscol's low, pressure voriotion
with temperoture, density ond oltitude. Hydro stotic low, Piezometer, Simple ond differentiol
mqnometers.

UNIT. II
Fluid Kinemolics: Streom line, poth line, streok line, streom tube, clossificotion of flows,
steody, unsteody, uniform, non-uniform, lominor, turbulent, rototionol, irrototionol flows, one,
two qnd three dimensionol flows.
Fluid Dynomics: Surfoce qnd Body forces, Euler's ond Bernoulli's equotion derivotion,
Applicotion of Bernoulis Equotion: Venturimeter, Orifice meter, Pitot tube, Novier stokes
equotion (explonotion only), Momentum equotion opplicotions.

UNIT - III
Close Conduit Flow: Reynolds Experiment, Dorcy's equotion, Minor losses - pipes in series,
pipes in porollel, totol energy line ond hydroulic grodient line, numericol problems.
Boundory Loyer Concepls: Definition, thickness, chorocteristics olong thin plote, tominqr qnd
turbulent loyers (No Derivotion) boundory loyer in tronsition, ond seporotion of boundory
loyer submerged obiects drog ond lift.

UNIT - IV
lmpoct of Woter Jets: Hydrodynomic force of iets on stotionory ond moving flot, inclined ond
curved Yones, iet striking centrolly ond o tip-velocity triongles ot inlet qnd outlet expressions
for work done ond efficiency, Series vones, Rodiol flow turbines.
Hydroulic Turbines: Overshot ond undershof woter wheels, clossificqtion of Woter turbines,
Pelton Wheel, work done qnd working proportions, Froncis, Koplon turbines, drsft tubes, types
& its efficiency.
Performonce of Turbines: Performonce under unit heod, unit quontities, performqnce under
specific conditions, specific speed, performonce chorqcteristic curves, model testing of turbines,
covitotion, governing of turbines, surge tonks. Woter hommer.

q"t-\y
r,{*g frtY

L T P c
3 0 0 3

,4\ud:w



UNIT - V
Cenlrifugol Pumps: Types Component ports ond working, work done by the impeller,
Monometric heod losses ond efficiencies, minimum storting speed, Specific speed,
Multistoge Pumps, chorocteristics curves, NPSH, Covitotion, priming devices, pump troubles
ond remedies.
Reciprocoting Pumps: Moin components qnd working of o reciprocoting pump, types of
reciprocoting pumps, power required driving the pump, coefficient of dischorge ond
slipping indicotor diogrom.

TEXT BOOK:
l. Fluid mechonics ond Hydroulics Mochinery MODI ond SETH. Roisons Publicqrion.

REFERENCES:
l. Fluid Mechonics ond Fluid Power Engineering, D.s Kumor, Kotorio& sons.
2. Fluid Mechonics ond Mochinery, D. Romo Durgoioh, New Age lnternotionol.
3. Fluid Mechonics, John F.Douglos, Jonusz M. Gqsiorek, John A, Swoffield, Lynne B. Jock,

Peorson
4. Hydroulic Mochines, Bongo & Shormo, Khqnno publishers.

+
Nr2r*'flr

w;r-''
Mw-- D--

ry



MECHANICS OF FTUIDS AND HYDRAULIC MACHINES LAB

B. Tech. ll Yeor lt Semester

Course Oulcomes
I. Test performonce of different turbines.

2. Test performonce of different pumps.

3. Evoluqte the test results of hydroulic mochinery with the stondord reference volues.

List of Experimenls:
l. lmpoct of iets on Vones

2. Performonce test on Pelton wheel
3, Performonce test on Koplon Turbine.
4. Performonce test on single stoge centrifugol pump.

5. Performonce test on Multi stoge centrifugol pump.

6. Performonce test on Reciprocoting pump.

7" Colibrotion of Venturimeter.
8. Colibrotion of Orifice meter.
9. Determinotion of friction foctor for o given pipe line.
I 0. Deferminotion of loss of heod due to sudden controction in o pipeline.
l'1. Verificotion of Bernoulli's iheorems.

NOTE: Any l0 of the obove experiments ore to be performed.

REFERENCES:

l. Fluid Mechonics ond Fluid Mochinery, Modi & seth, sBH publicotion
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B.TECH THIRD YEAR COURSE STRUCTURE & SYLLABUS
B. Tech. lll Yeor I Semester

s.
No.

Course
Colegory Course Title L T P Credits

I PC-8 Metrology & Mochine Tools 3 0 0 3
2 PC_9 Dynomics of Mochinery 3 0 0 ?

3 PC- 10 Design of Mochine Members-l 3 0 0 3
4 PC-r1 Applied Thermodynomics 0 0 3

5 PE-I
Automobile Engineering

2 0 0 3Mechotronics

Additive Monufocturfr

6 oE-1
Elements of Mechqnicol Engineering

2 0 0 2
Product Engineering

7 PCLob-5 Thermol Engineering / Metrology & Mochine
Tools Lob 0 0 2 1

8 H & S- Lob3 Advonced Communicotion Skills Lob 0 0 2 I
9 MC-3 Personolity Development & Behoviourol Skills 2 0 0 I

Totql 20 0 4 21

B. Tech. lll Yeor ll Semester

5.

No.
Course

Cotegory Course Title L T P Credits

I PC-12 Design of Mochine Members-ll 3 0 0 3
2 PC-13 Heot Tronsfer 0 0 3
3 H&S _3 Monqgeriol Economics ond Finonciol Anolysis J 0 0 3

4 PC-14 Finite Element Method 2 0 0 3

5 PE_2

Ref rigerotion ond Air Conditioning

lndustriol Monogement 3 0 0 3

6 oE- 2
Principles of Operotions Reseorch

Mointenonce ond t.ffi}fr 3 0 0 3

7 PCLob-6 Heot Tronsfer Lob 0 0 2 I
B PCLob-7 Computer Aided Engineering Lob 0 0 2 I

I MC-4 Quontitotive Methods & Logicol Reosoning 2 0 0 I

Totol 20 0 4 2l
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B.TECH lll Yeor ll Semester (Fost Trock)

s.
No.

Course
Colegory Course Title t T P Credils

I PC-12 Design of Mochine Members-ll 3 0 0 1J

2 PC - ',t3 Heot Tronsfer 3 0 0 3

3 H&S -3
Monogeriol Economics ond Finonciol
Anolysis 4 0 0 3

4 PC-14 Finite Element Method 3 0 0 ")

5 PE_2

Refrigerotion ond Air Conditioning

3 0 0 3lndustriol Monogement

Automotion ln Monufocturing

6 oE-2
Principles of Operotions Reseorch

Mointenonce ond Sofety Engineering
3 0 0 3

7 PCLob-6 Heot Tronsfer Lob 0 0 2 1

8 PCLob-7 Computer Aided Engineering Lob 0 0 2 1

9 MC-4 Quontitotive Methods & Logicol Reosoning 2 0 0 I

r0 PC- I8 Production Plonning & Control 3 0 0 3

Totol 23 0 4 24
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METROTOGY & MACHINE TOOTS

B. Tech. lll Yeqr I Semester

Course Oulcomes
1. Understond the mechonics of metol cutting ond working principles of lothe mochines.
2. Understond the working, clossificotion, specificotions ond kinemotic schemes of shoping,

ploning, drilling ond boring mqchjnes.
3. Procticing the operotions of milling, grinding, lopping, honing ond brooching mochines.
4. Understond the concepts of limits, fits ond interchongeobility. Design of GO ond NO GO

gouges.
5. Meosuring different porometers of surfoce roughness ond the working of Coordinote

Meosuring Mochine.

UNIT - I

Metql Cutting: lntroduction, elements of cutting process orthogonol cutting, merchont circle,
oblique cutting, Geometry of single point tools. ASA system. Chipformotion o-nd types of chips.
Engine Lolhe: Principle of working, types of lothe, specificotions. Toper iurning Lothe
ottochments. Copston ond Turret lothe Single Spindle ond Multi-Spindle qutomoric lothes tool
loyouts.

UNIT - !I
Drilling ond Boring Mochines: Principles of working, specificotions, types, operotionS
performed; twist drill. Types of Boring mochines ond oppl'rcotions.
Shoping, Slotting ond Plqnning Mochines' Principles of working mochining time colculotions.

UNIT. III
Milling Mqchines: Principles of working Types of milling mochines Geometry of milling cutters
methods of indexing, mochining time cslculotions.
Grinding: Theory of grinding clossificotion of grinding mochines. Types of obrosives, bonds.
Selection of o grinding wheel. Lopping, Honing, .orpoiiron ond Constructionol feotures.

UNIT.IV
Limils, Fits ond Tolerqnces: Uniloterol ond biloterol toleronce system, hole ond shoft bosis
system' lnterchongeobility ond selective ossembly. Limit gouges: Toylor's principle, Design of
GO ond NO Go gouges. Meosurement of ongles, Bevel proiroctor, Sine bor. Meosurement offlot surfoces: opticol flot, outo collimotor,

UNIT - V
Surfqce Roughness Meqsuremenl: Roughness, Woviness. CLA Volues. Methods oT
meosurement of surfoce finish, Tolysurf. Screw threod meosurement, Geor meosurement;
Mochine Tool Alignment Tests on lothe, milling ond drilling mqchines.
coordinote Meosuring Mochines: Types ond Applicotions of cMM.
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TEXT BOOK:
l. Monufqcturing Technology yol.2, p.N. Roo, McGrqw Hill

REFERENCES:
'1. Engineering Metrology, M. Mohoion, Donpot Roi publishers
2. Production Technology, Hinduston Mochine Tools, McGrsw Hill3' Principles of Mochine Tools, Bhottochoryo A ond Sen.G.C. New Centrql Book Agency.4' Fundqmentqls of Modern Mqnufqcturing: Moteriols, Processes, ond Systems,Mikell p. Groover,

Wiley.
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DYNAMICS OF MACHINERY

B. Tech. lll Yeor I Semester

Course Oulcomes
I . Understond gyroscopic effects of rototing bodies for oero plones, novol ships, outomobiles,

ond two wheelers. Appreciote the working of brokes ond dynomometers.
2. Compute frictionol torque in clutches ond understond the opplicotions of Governors in

mechonicol systems.
3. Perform stotic ond dynomic force onolysis of plonor mechonisms. Diogrommoticolly

represent turning moment ond design flywheels,
4. Understond how to bolqnce roioting ond reciprocoting mosses in different plones.
5. Perform colculotions pertinent to severol porometers of free ond forced vibrotions.

UNIT.!
Precession: Gyroscopes, effect of precession, motion on the stobility of moving vehicles such os
motor cor, motor cycle, oeroplones ond ships.
Brokes ond Dynomomelers: Simple block brokes, internol exponding broke, bsnd broke of
vehicle, Dynomometers - obsorption ond trqnsmission types.

UNIT-II
Clutches: Friction clutches Single Disc or plote clutch, Multiple Disc clutch, Cone clutch,
Centrifugol clutch.
Governors: Wott, Porter ond Proell governors, Sensitiveness, isochronisms ond hunting.

uNtT-m
Stotic ond Dynomic Force Anolysis of Plqnqr Mechonisms: lntroduction Free Body Diogroms
Conditions for equilibrium two, three ond four force Members Inertio forces ond D' Alembert,s
Principle plonor rotqtion obout o fixed center.
Fly Wheels Fluciuotion of energy fly wheels ond their design.

UNIT.IV
Boloncing: Boloncing of rototing mosses, single ond different plones. Boloncing of
Reciprocoting Mosses, Primory ond secondory boloncing of reciprocoting mosses. Rnotlticdt
ond grophicol methods unbolonced forces ond couples Multi cylinder in line ond rodiql
engines, boloncing of locomotive.

UNIT.V
Vibrolion: Free Vibrotion of moss ottoched to verticol spring Forced domped vibrotion,
Vibrotion isolotion & Tronsmissibility Whirling of shofts, criticol speeds, Torsionol vibrotions of
two ond three rotor systems.
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TEXT BOOK:
1. Theory of Mochines, S.S. Roton, Mc Grqw Hill.

REFERENCES:

1. Theory of Mochines, Shigley, Mc Grow Hill.
2. Theory of Mochines, Thomos Bevon, CBS publishers
3. Mechonism ond Mqchine Theory, JS Rqo ond RV Dukkipoti ,Newoge4, Theory of Mochines,R S Khurmi,S K Gupto,S Chond publicotions
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DESIGN OF MACHINE MEMBERS.I

B. Tech. lll Yeor I Semester

NOTE: Design Doto books ore not permitted in the Exqminotions.

Course Oulcomes
l. Understond the design procedure ond selection of moteriol for o specific opplicotion.

Anolyze the simple stresses ond stroins in components.
2. Appreciote vqrioble stresses in mechqnicol components, fotigue onolysis ond fotigue

theories of foilure.
3. Design fostened ioints like riveted ond welded ioints.4. Design vorious ioints like bolted ioints, keys, cotter ioints ond knuckle foint.5. Design shofts for strength ond rigidity. Design rigid ond flexible shoft couplings.

UNIT.I
lniroduction: Generol considerotions in the design of engineering components Moteriqls
ond their properties selection monufocturing considerqtion in design.
Slresses in Mochine Members: Simple stresses Complex stresses impoct stresses stress
stroin relotions stotic theories of foilure foctor of sofety Design for strength ond rigidity.
The concept of stiffness in tension, bending, torsion ond combined situqtions.

UNIT.II
Slresses Due to Fotigue Looding: Stress concentrotion Theoreticql stress Concentrotion
fqctor Fotigue stress concentrotion foctor notch sensitivity Design for fluctuoting stresses
Enduronce limit Estimotion of Enduronce strength Fotigue theories of foilure Goodmon ond
Soderberg.

uNrT - m
Riveled Joinls: Modes of foilure of riveted ioints Strength equotions efficiency of riveted
ioints eccentricolly looded riveted ioinls.
Welded Joinls: Design of Fillet welds oxiol loods Circulor fillet welds bending ond torsion
eccentricolly looded ioints.

UNIT - IV
Bolted Joints: Design of bolts with pre-stresses Design of ioints under eccentric looding bolt
of uniform strength, Cylinder cover ioints.
Axiolly Looded Joints: Keys, cotters qnd Knuckle ioints: Design of keys-srresses in keys
Cotter ioints-spigot ond socket, sleeve ond cotter, iib ond cotter ioints, Knuckle ioints.

UNIT - V
Design of Shofts: Design of solid ond hollow shofts for srrengrh ond rigidity Design of
shofts for complex loods Shoft sizes BIS code Design of shoft for o geor o,ri u"tt drives.
Design of Shoft Couplings: Rigid couplings Muff, split muff ond flonge couplings, Flexible
couplings Pin Bush coupling.

L T P c
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TEXT BOOK:
l. Mochine Design, V.Bhondori, TMH publishers

REFERENCES:

l. Mochine Design, Pondyo &shoh,chorotor publishing House pvt. Ltd2. Mochine Design, R.L.Norton, Mc Grow Hill
2. Design of Mqchine Elements, Kulkorni, Mc Grqw Hill.
3' Shigley's Mechonicol Engineering Design, Richord G. Budynos, J. Keith Nisbert, Mc Grow
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2.

3.

4.
5.

APPTIED THERMODYNAMICS

B. Tech. lll Yeor I Semester

Note: Steom Toble Book ore Permiited in the Exominotions.
Course Outcomes
Understond the working of steom power plonts ond boilers.
Perform Thermodynomic onolysis of nozzles ond condensers.
Anolyze impulse ond reoction steom turbines ond subsequently opply to reol time
scenorios.
Understond working of different types of compressors ond gos turbines.
Appreciote different types of propulsive engines ond rockets.

UNIT - I

Sleom Power Plonl: Ronkine cycle - Schemotic loyout, Thermodynomic onolysis, Concept of
Meon Temperoture of Heot oddition, Methods to improve cycle performonce Regenerotion &
reheofing.

Boilers: Clossificotion working principles with sketches including H.P.Boilers Mountings ond
Accessories Working principle. Boiler horse power, Equivolent Evoporotion, Efficiency ond Heot
bolonce

UNIT.II
Sleom Nozzles: Function of nozzle Applicotions ond Types- Flow through nozzles-
Thermodynomic onolysis-Velocity ot nozzle exit-ldeol ond octuol exponsion in nozzle-
Condition for moximum dischorge- Criticol pressure rotio- Super soturoted flow, its effects,
Degree of super soturotion ond Degree of under cooling - Wilson Line
Sleom Condensers: Requirements of steom condensing plont Clossificqtion of condensers
Working principle of different types-Vocuum efficiency ond Condenser efficiency Air leokoge,
sources ond its offects, Air pump- Cooling wofer requirement

uNrT - m

Steqm Turbines: lmpulse Turbine Mechonicol detoils Velocity diogrom Effect of friction power
developed, Axiol thrust, Blode or diogrom efficiency Condition for moximum efficiency, De-
Lovol Turbine - its feotures, Methods to reduce rotor speed
Reoclion Turbine: Mechonicol detoils Principle of operotion, Thermodynomic onolysis of o
stoge, Degree of reoction Velocity diogrom Porson's reoction turbine Condition for moximum
efficiency.

UNIT.IV
Reciprocoling Compressors: Principle of operotion, work reguired, lsothermol efficiency
volumetric efficiency ond effect of cleoronce volume, stoged compression, under cooling,
soving of work, minimum work condition for stoged compression
Gqs Turbines: Simple gos turbine plont ldeol cycle, essentiol componenis pqrometers of
performonce Aciuol cycle Regenerotion, lnter cooling ond Reheoting Closed ond Semi-closed
cycles.
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UNIT - V
Jet Propulsion: Principle of Operotion Clossificotion of iet propulsive engines Working
Principles with schemotic diogroms ond representotion on T-S diogrom Thrust, Thrust power ond
Propulsion Efficiency Turbo iet engines Needs ond Demonds met by Turbo iet Schemotic
Diogrom, Thermodynomic Cycle, Performqnce Evqluotion Thrust Augmentotion Methods.
Rockels: Applicotion Working Principle Clossificotion Propellont Type Thrust, propulsive
Efficiency specific lmpulse solid ond Liquid propellonr Rocker Engines.

TEXT BOOK:
1. Thermol Engineering, Roiput, Lokshmi publicotions.

REFERENCES:

I. Thermodynomics ond Heot Engines, R. yodov, centrol Book Depot.
2. Thermql Engineering, Bolloney, Khqnno publicotions.

3. Gos Turbines, V.Goneson, TMH.
4. Thermol Engineering, Mohesh M Rothore, Mc Grow Hill
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AUTOMOBITE ENGINEERING

B. Tech. lll Yesr I Semesler

Course Oulcomes
l. Understond the components of qutomobile engines ond oppreciote the working of

lubricotion ond cooling systems. Know obout the fuel systems in Sl engine ond Cl
engines.

2. Appreciote the functions ond importonce of ignition ond electricol systems.
3. Elucidote the working principles, types ond importonce of tronsmission ond suspension

systems.
4. Appreciote the working principles, types ond importonce of broking ond steering

systems.
5. Understond the environmentol implicotions of outomobile emissions ond opplicotion of

vorious olternqtive fuels.

UNIT - I

lntroduction oboul Evolution of Modern Automobiles- Components of four wheeler
outomobile reqr wheel drive, front wheel driver 4 wheel drivetypes of qutomobile engines..
Engine Lubricolion Syslem: Splosh ond pressure lubricotion systems.
Cooling Syslem: Cooling requiremenfs, Air cooling, liquid cooling, Thermo, Woter ond
forced lubricotion systemRodiotors- Types- Cooling fons- Woter
pumpThermostotEvoporoting cooling- Pressure cooling.
S.!. Engines: Fuel supply systems, Mechonicol qnd electricol fuel pump filters corburetor
types oir filters petrol iniection. M.P.F.l system, GDI system
C.!. Engines: Requirements of diesel iniection systems, types of iniection systems, Common
Roil Diesel iniection- fuel pump, nozzle, sproy formotion, iniection timing.

UNIT.II
lgnition System: Function of on ignition system, bottery ignition system, outo tronsformer,
Mogneto coil ignition system, electronic ignition system, spork odvonce ond retord
mechonism.
Electricol Syslem: Chorging circuit, generotor, current voltoge regulotor siorting system,
bendix drive mechonism solenoid switch, lighting system, Horn, Wiper, fuel gouge oil
pressure gouge, engine temperoture indicotor.

uNtT - il
Tronsmission Syslem: Clutches, principle, typee, cone clutch, single plote clutch, multi plote
clutch, mognetic ond centrifugol clutches, fluid fly wheel geor boxes, types, sliding mesh,
construct mesh, synchromesh geor boxes, epicyclic geor box, over drive, torque conyerler.
Propeller shqft Hotch- Kiss drive, Torgue tube drive, universol ioint, differentiol, geor oxles
types wheels ond tyres.
Suspension Syslem: Obiects of suspension systems rigid oxle suspension system, torsion
bor, shock obsorber, independent suspension system. Chossis-Types-Body of outomobile,
ergonomics ond onthropometry

UNIT - IV
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Broking Syslem: Mechonicol broke system, Hydroulic brqke system, Disc ond Drum type
Brokes- Moster cylinder, wheel cylinder, Requirements of broke fluid, Pneumotic, vocuum,
porking ond hond brokes.

UNIT - V
Pressure Chonges in EnginesSuper chorgers ond turbo chorgers
Emission from Automobiles Pollution stondords Notionol ond internotionol Pollution
control Techniques. Noise pollution ond controls. Energy Alternotives, Solor, Photo-Volioic,
hybrid vehicles

TEXT BOOK:
I. Automobile Engineering ,Vol. I & Vol. 2 , Kirpolsingh, Stondord Publishers Disrributors

Delhi

REFERENCES:

l. Automotive MechonicsrG.B.S.Norong, Khonno publishers
2. Automobile Engineering , vol. I & vol. 2, K.M Gupto, Umesh publicotion
3. Automotive Mechonics , J.Heitner, CBS Publicotions
4, Automobile Engineering, Williom Crouse, TMHILL publishers.
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MECHATRONICS

B. Tech. lll Yeor I Semester

Course Oulcomes
On completion of the course, the student will be sble to:

f . interpret the importonce of mechotronics onderements involved.
2. evolve qt vorious drives for typicol oppricotionsin mechotronics
3. understond vorious drives onJ circuiti
4. predict the importonce ond functioning of vorious eleclronic components.
5. choose vsrious mechotronic elements todesign mechotronics bosed systems

UNIT - I

lntroduction to mechonizotion & outomotion. Need of interfsce of electricol & electronic
devices with mechonicol elements. The concept of Mechontronics: Flow chort of
mechofronics system. Elements of mechqtronics system. Drive mechonisms. Actuotors.
Feedbock devices ond control system. Applicotion in industries ond systems development.

UNIT - I!
Drive mechonisms: Feeding ond indexing, orientotion, escopement ond sorting devices,
conveyor systems. lniroduction to electricol octuotors: A.C servo motors, D.C. seivomotors,
stepper motors.

UNIT - III
Introduction to fluid power systems: lndustriol pneumotics ond hydroulics. Merits of

fluid power. Pneumotic ond hydroulic elements symbols. Study oi hydroulic control
volues, pumps & occessories. Hydroulic circuits ond mechonicol servo control circuits,
Electro- hydroulic ond Hydro - pneumotic circuits.

UNIT.IV
lntroduction to industriol electronic devices: Diodes, Tronsistors, Silicon controlled
Rectifiers (SCR), lntegroted Circuits (lC), Digitol circuits. Meosuremenr systems & Dotq
ocquisition systems: sensors, digitol to onolog ond onolog- to- digitol conversion. Signol
processing using operotionol omplif iers. lntroduction to micro processor & micro
controller. Temperoture meosurement interfoce ond LVDT interfoce. Systems Response.

UNIT. V
Design of Modern CNC mochines ond elements: mochine structures, guide woys,
spindles, tool monitoring systems, odoptive control systems. Flexible monufocturing
systems. Multipurpose control mochines. pLC progromming
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TEXT BOOK:
1.W. Boltonr "Mechotronics", 3rd Ed., Peorson Educotion lndio

REFERENCES:

1.HMT Limited, "Mechotronics, Toto Mc.Grow- Hill Publishing Compony Limited; New Delhi,
r 998.

2.Michoel B Histond & Dovid G. Alciotore, "lntroduction to Mechotronics ond

Meosurement systems",4th Ed., Toto McGrow-Hill rnternotionol edition, 2012
3.S.R Moiumdor, Oil hydroulic systems- Principles & Mointenonce, Toto McGrow-Hill

Publishing ComponyLimited: New Delhi, 2006
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ADDITIVE MANUFACTURING

B. Tech. lll Yeor I Semester

Course Oulcomes
l. Understond the working principle ond process poromerers of AM processes
2. Understond doto formots of odditive monufocturing
3. Appreciote Liquid-Bosed ond Solid-Bosed odditive mqnufocturing systems.
4. Apply the rudiments of Powder Bqsed odditive monufocturing Systems
5. Evoluote the opplicotions of odditive monufocturing in the industry

UNIT - I

lnlroduction to Addiiive Mqnufqcluring: lntroduction to AM, Distinction between AM & CNC
mochining, Steps in AM, ASTM Clossificotion of AM processes, Advontoges of AM ond Types of
moteriols for AM.

UNIT - II

AM Doto Formols: srL file formot (Binory ond ASCII), Tessellotion, Anisotropy.

STL Fite Probtems; Unit chonging, Vertex-to-vertex rule, Leoking STL files ond Degeneroted
focets.

STL file printing poromelers: Top ond Bottom loyers, lnfill types ond Shell thickness.

uNtT - ilt
Vot Photopolymerizotion AM Processes: Stereolithogrophy(SL), working principle,
photopolymers,opplicotions, Process Benefits ond Drowbocks.

Mqleriol Jelting ond Binder Jetting AM Processes.

Exlrusion-Bosed AM Processes: Fused Deposition Modelling
Moteriols,Process Modelling, ond Applicotions.

UNIT - IV

(FDM), working principle,

Powder Bed Fusion AM Processes: Selective loser Sintering (5LS), working principle,
Moteriols, SLS Metol ond ceromic port creotion,

Eleclron Beom melting (EBM)process, Process Benefits ond Drqwbocks, Applicotions of
Powder Bed Fusion Processes.

Directed Energy Deposition AM Processos: working principle ond opplicotions of Loser
Engineered Net shoping (LENS) ond Direct Metol Deposition (DMD) processes.

\-
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UNIT -V
AM Applicolions: Applicotion in Engineering, Aerospoce lndustry, Automotive lndustry ond
Jewelry lndustry. RP Medicql ond Bioengineering Applicotions: Plonning ond simulqtion of
complex surgery, Customized lmplonts & Prosthesis, Design ond Production of Medicol
Devices.

TEXT BOOK:

l. Addhive Monufocturing Technologies - lon Gibson, Dovid Rosen, Brent Stucker ond
Mohyor Khorosoni, Springer publicotions.

REFERENCES:

l. Ropid Prototyping ond Engineering opplicqtions: A tool box for prototype development,
Liou L.W. ond Liou F.W, CRC press, 2007.

2. Ropid Prototyping & Engineering Appricotions, Fronk W.Liou, CRC press, Toylor &
Froncis Group,20l I.

3. Ropid Monufocturing - D.T. Phom ond S.S. Dimov, Springer , 2OO1
4. Ropid Prototypingr Principles ond Applicotions - Chuo C.K., Leong,World Scientific

Publishing Co Pvt. Ltd.
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ELEMENTS OF MECHANICAL ENG!NEERING

B. Tech. Ill Yeor I Semesler

Course Oulcomes
I. Understond the bosic concepts of mechonicol engineering.
2. Apply principles of engineering mechonics in mechqnism ond mochines
3. Develop monufqcturing methods to produce engineering components.
4. Evoluote olternotive designs for the engineering components
5. Select o suitoble type of outomotion opplicoble for ony indusfry.

UNIT.I
Thermol Engineering Bosic Concepls: Zeroth Lqw of Thermodynomics First low of
Thermodynomics- Second Low of Thermodynomics Boyles Lqw Chorles Lqw Thermodynomic
processes Otto cycle Diesel cycle- Four stroke petrol ond diesel engines. Broke Power,
lndicoted Power, Mechonicol efficiency, Air Refrigerotion, Vopour Compression Refrigerotion.

UNIT.II
Theory of Mochines : Types of Geors qnd Geqrtroins Tronsmission of pov/er by Belts, Ropes
ond Chqin drives Cqms ond Followers. Free Vibrotion of moss otloched to verticql spring
Oscillotion of pendulums Tronsverse loods.

UNIT.III
Produclion Technology : Metol Costing Sond Costing, Molten metol Pouring, Welding Arc
Welding, Gos Welding, Brozing, Soldering. Metol Forming Forging, Drowing, Extrustion. Meiol
Cutting Lothe, Drilling, Milling operotions.

UNIT.IV
lntroduclion To Design: Elosticity ond plosticity, Types of stresses ond stroins, Hooke's low
stress stroin diogrom for mildsteel, Working slress Foctor of Sofety, Loterolstroin, Poisson's
rotio ond volumetric stroin Temperoture stresses.

UNIT.V
Aulomqlion qnd Robotics: lntroduction fo Automstion in Monufocturing, ClM, CAD, CAM,
CNC, Robots in industry, Robot Anotomy, Robot Configurotions, Advontqges, Disodvontoges
ond Applicotions of robots.

TEXT BOOKS:
l. Fundomentols of Mechqnicol Engineering, Provin Kumor, Peorson, second edition.

REFERENCES:
'1. Elements of Mechonicol Engineering, V. M. Monglik, PHI
2. Theory of Mqchines, Rotton .S.S, TMH, 2009 Edition.
3. Elements of Mechonicol Engineering, Mothur M.L. & F.S. Mehto & Tewori, Join Brothers

Publishers.
4. Elements of Mechonicol Engineering, Mqthur M.L. & F.S. Mehtq & Tewori, Join Brothers

Publishers
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PRODUCT ENGINEERING

B. Tech. lll Yeqr I Semester

Course Oulcomes
l. lllustrote creotivity ond study the techniques of innovotion
2. Assess the evoluotion techniques for screening ideos
3. Differentiote the lPR-Pqtents, Design potents, copy right ond trqde mork ond their lows.
4. Describe the interoction between design, monufocture, quolity ond testing
5. Estoblish the mochining time in vorious cutting operotions; volue engineering; GT snd

concepts of concurrent engineering.

UNIT - l: Product Design ond Process Design functions. Selection of right product. Systemotic
procedure of product innovotion. Foctors contributing to successful technologicol innoyotion -
need for creotivity ond innovotion. Techniques of innovotion like brqin storming ond Delphi
techniques.

UNIT - ll: Proiect selection ond evoluotion: Function of design - Design with Humon Mochine
lnteroction (HMl), Collection of ideos ond purpose of proiect. Selection criterio - screening
ideos for new products using evoluotion techniques. principles of ergonomics.

UNIT - !ll: New Product Development: Reseorch ond new product development. potents,
definitions, potent seorch, potent lows, internotionol code for pqtents - lntellectuol property
Rishrs (lPR).

UNIT - IV: New Product Plonning: lnteroction between the functions of design, monufocture,
quolity, testing, ond morketing. Steps for introducing new products ofter evoluotion,

UNIT - V: Process Plonning: Process plonning, process sheets, Selection of monufocturing
process, estimotion of mochining time in vorious cutting operotions - estimotion of costs for
monufocture' Volue engineering in product design, group technology, concepts of concurrent
engineering.

Textbook:
I ' Chitole AK & Gupto R.C, Product Design & Monufocturing, - prenrice Holl of lndio,

1997,

Reference Books:
l ' Niebel BW & Droper AB, Production Design & Process Engg., Mc Grqw Hill Kogokusho,

1974.
2. Horry Nystrom, Creotivity ond rnnovotion, Jhon Wirey & sons, r97g.3. Broin Twiss, Monoging Technorogicor lnnovqtion, pittmon publ. 1992.4. Horry, B. Woton, New Product plonning, prentice Holl lnc., lgg2,
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THERMAL ENGTNEERTNG LABI METROLOGY & MACHINE TOOIS tAB

B. Tech. lll Yeor I Semesler

Course Oulcomes
I. Understond the ossembly/disossembly ond their working of lC engines for performonce

meosurement.
2. Evqluote performonce porometers for consequent applicotions.
3. Perform the mqchining operotions qnd the meosurement of somples using instruments.

list of Experimenls:

SECTION . A
'1. Performonce Test on Single Cylinder 4 Stroke Petrol Engine

2. Evoluote of Engine Friction by Conducting Morse Test on 4 Stroke Multi Cylinder Petrol
Engine

3. Heot Bolonce Test on Single Cylinder 4 Stroke Diesel Engine
4. Evoluotion of Performonce ond Combustion Chorocteristics of Duel Fuel Automotive

CRDI Engine

5. Performonce Test on Reciprocoting Air-Compressor Unil
6. Disossembly/ Assembly of Engine

SECTION. B
l. Meosurement of Bores by lnternol Micrometers qnd Diol Bore lndicotors
2. Angle ond Toper Meosurements by Bevel Protroctor & Sine Bors

3. Threod Meosurement by Two Wire f Three Wire Method or Tool Mskers' Microscope
4. Step Turning, Toper Turning, Threod Cutting ond Knurling on Lothe Mochine
5. Shoping, Slotting ond Plonning
6. Drilling, Topping ond Surfoce Grinding

REFERENCES:

1. Automobile Engineering,Vol. I & Vol. 2,KirpolSingh,Stondord Publishers Distributors
Delhi

2. Engineering Metrology, lC Gupto, Donpoth Roi
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DESIGN OF MACHINE fvIEMBERS.I!

B. Tech. lll Yeor ll Semesler

NOTE: Design Doto books ore permitted in the Exominotions

Course Oulcomes
1. Understond different sliding contoct ond rolling contact beorings ond perform design

colculotions
2. Anolyze design considerqtions of lC engine ports like piston, connecting rod ond cylinder
3. Approise the design ospects of belt drives ond springs
4. Design spur geor drives by colculoting different porometers
5. Compute design porqmeters of helicol geor drives

UNIT.I
Sliding Conlqct Beorings: Types of Journol beorings bosic modes of Lubricotion Beoring
construction beoring design beoring moteriols Selection of lubriconts.
Rolling Conloct Beorings: Types of rolling contoct beorings selection of beoring type selection
of beoring life Design for cyclic loods ond speeds Stotic ond dynomic looding of boll & roller
beorings.

UNIT.II
Design of lC Engine Porls: Design of Connecting Rod; Thrust in connecting rod siress due to
whipping oction on connecting rod ends Pistons, Forces octing on piston Construction, Design
ond proportions of piston, Cylinder, Cylinder liners.

UNIT - III
Design of Belt ond Rope Drives: Tronsmission of power by
efficiencies, Flot ond VBelts

Belt ond Rope drives, Tronsmission

Helicol Springs: Design of springs, Stress in springs, Deflection of Springs in series, porollel
conditions, composite springs

UNIT.IV
Design of Spur Geor Drives: Spur geors Lood concentrotion foctor Dynomic lood foctor,
Surfoce compressive strength Bending strength Design onolysis of Spur geors check for plostic
deformotion, Check for dynomic ond weor considerotions.

UNIT - V
Design of Helicol Geor Drives: Helicol geors Lood concentrotion foctor Dynomic lood foctor,
Surfoce compressive strength Bending strength Design onolysis ofHelicol geors check for plostic
deformotion, Check for dynomic ond weor considerotions.
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l. Merchine DesiEn, V.BhcJndori, TMH Publishers

REFER.ENCES:

1. Mqchine Design, Pondyo& Shoh, Chorotor Publishing House Pvt. Ltd.
2. Mochine Design, R.l-.Norfon, McGrow Hill
3. Mechcrnicqi EnEineering Design, Bohi ond Goel, Stondord Publieotions"
4" Shigley's Mechanicql Engineering Design, Richord G" Budynos, i" Keith Nisbett, Mc Grqw
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HEAT TRANSFER

B. Tech. Ill Yeor ll Semester

Course Oulcomes
l. Understond the bosic modes of heot tronsfer, steody ond unsteody periodic heot tronsfer.
2. Solve I -D problems of steody stote qnd tronsient conduction heot tronsfer.
3. Appreciote concepts of convective heot tronsfer process qnd evoluqte heqt tronsfer

coefficient for free ond forced convection over exterior qnd interior surfoces with proper
boundory conditions.

4. Applying the boiling ond condensotion principles in the heot tronsfer equipment design.
5. Anolyze the performonce of heot exchongers by LMTD ond NTU methods. Appreciote

rqdiotion heot tronsfer scenorios.

UNIT.I
lnlroduction: Modes ond mechonisms of heot tronsfer Bosic lqws of hest trqnsfer Generol
discussion obout opplicotions of heot tronsfer.
Conduction Heot Tronsfer: Fourier's low of condudion Generol heqt conduction equotion in
Cortesion, Cylindricol ond Sphericol coordinotes. Simplificotion ond forms of the field
equotion-steody, unsteody ond periodic heot tronsfer- initiql ond boundory condiiions.
One Dimensionol Steody Stole Conduclion Heol Tronsfer: Homogeneous slobs, hollow
cylinders ond spheres overoll heot tronsfer coefficient electricql onology Criticql rqdius of
insulotion.

UNIT.II
One Dimensionsl Steody Stqte Conduclion Heql Trqnsfer: Vorioble thermql conductivity
systems with heot sources or Heot generotion, extended surfoce (Fins) Heot Tronsfer Long Fin,
Fin with insuloted tip ond short Fin, Applicotion io error meosurement of temperoture.
One Dimensionol Trqnsienl Conduclion Heql Tronsfer: Systems with negligible internol
resistonce Significonce of Biot ond Fourier Numbers Chort solutions of trqnsient conduction
systems Concept of Functionol body.

uNrT - ilt
Conveclive Heql Tronsfer: Clossificotion of systems bosed on cousotion of flow, condition of
flow, medium of flow - Dimensionol onolysis os o tool for experimentol investigotion
Buckinghom Pi Theorem ond method , opplicotion for developing semi empiricol non
dimensionol correlotion for convection heot tronsfer Significonce of non-dimensionol numbers
Concepis of Continuity, Momentum ond Energy equotions.
Forced Conveclion: Exlernol Flows: Concepts obout hydrodynomic ond thermol boundory
loyer ond use of empiricol correlotions for convective heqt tronsfer - Flot plotes ond cylinders.
lnlernol Flows: Concepls of hydrodynomic ond thermol entry lengrhs - Division of internql flow
bosed on this - Use of empiricol relotions for horizontol pipe flow ond onnulus flow.

UNIT - IV
Free Conveclion: Development of hydrodynomic ond thermol boundory loyer olong o verticol
plote - Use of empiricol relotions for verticol plotes ond pipes
Boiling ond Condensqlion: Pool boiling - Regimes Colculotions on Nucleote boiling. Criticol
Heot flux ond Film boiling. Film wise ond Drop wise condensotion on verticol
cvlinders usins empiricol correlotions' 

@&*W

"*.s$lv* 
*,&2

t T P c
3 0 0 3



UNIT. V
Heqt Exchongers: Clossificotion of heot exchongers overoll heot tronsfer Coefficient ond
fouling foctor LMTD ond NTU methods Concepts ond Problems
Rqdiotion Heol Tronsfer: Emission chorqcteristics ond lows of block-body rodiotion irrodiotion
totol ond monochromotic quontities lows of Plonck, Wien, Kirchoff, Lombert, Stefen ond
Boltzmonn heot exchonge between two block body's concepts of shope foctor Emissivity heot
exchonge between grey bodies rodiotion shields electricql onology for rodiotion networks.

TEXT BOOK:
I. Heot ond Moss Tronsfer, R.K.Roiput, S.Chond Publicotions

REFERENCES:

l. Heot Tronsfer A Procticol Approoch Yunus Cengel, Boles, Mc GrowHill.
2. Heot Tronsfer,P.K.Nog , TMH
3. Fundomentols of Engg. Heot ond Moss Tronsfer, R.C.Sochdevo, New Age lnternotionol.
4. Heot ond Moss Tronsfer, D. S Kumor,S.K.Kotorio& Sons
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FINITE ELEMENT METHOD

B. Tech. lll Yeqr Il Semester

Course Oulcomes
1. Understond the bosics of FEM, stress-stroin relotions ond goin knowledge of Weighted

Residuol Methods ond Voriotionol Methods.
2. Solve I -D problems by opplying the pertinent boundory conditions.
3. Anolyze ond formulote finite element equotions for l -D plonor truss element ond beom

element.

4. Solve 2-D problems using CST element ond integrotion using Numericol lntegrotion method.
5. Anolyze qnd solve l -D ond 2-D heot tronsfer problems using FEM. Formulote Finite element

equotions for o stepped bor ond o beom using dynomic onolysis.

UNIT - I

lniroduction To FEM: Bqsic concepts, historicol bockground, Steps in FEM, opplicotions of FEM,
comporison of FEM with other methods, Bosic equotions of elosticity, Stress Stroin ond stroin
displocement relotions, Royleigh Ritz method, Golorkin's method, Problems,

UNIT - II
One Dimensionql Problems: Shope functions,Stiffness motrix for o oxiol bor element,
Assembly of Globol stiffness motrix, properties of stiffness motrix, Finite element onolysis of
stepped ond topered bors subiected to mechonicol ond thermol loods, Quodrotic shope
functions, Problems.

uNtT - lil
Anolysis of Trusses: Finite Element Anolysis of Trusses, Stiffness motrix of truss element, lood
Yector, Problems.
Anolysis of Beoms: Anolysis of 2-noded beom element with 2-DOF ot eqch node, Hermite
shope functions, stiffness motrix, lood yector, problems with point losd ond uniformly
distributed lood.

UNIT - IV
2-D Structurql Problems: CST element, Stiffness motrix ond lood vector for CST element,
lntroduction to LST element, Problems.
lsoporometricelement representotion, Shope functions, Convergence requirementsrtwo
dimensionql four-nodedisoporometric elements, Numericol integrotion, Problems.

UNIT - V
Anolysis of Heot Tronsfer Problems: 1-D Heot conduction with loterol ond edge convection,
fin qnd composite woll onolysis, 2-D heot tronsfer onolysis, Problems.
Dynomic Anolysis: Dynomic equotions, Lumped ond consistent moss motrices, Eigen Volues
ond Eigen Vectors, mode shopes, Problems on stepped bors ond beoms.
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TEXT BOOK:
l. lntroduction to Finite Elements in Engineering, Tirupothi K. Chondrupotlo ond Ashok D.
Belogundu, Peorson .

REFERENCES:

I. The Finite Element Methods in Engineering, s.s.Roo, Elsevier, pergomon
2. Finite Element Methods, Alovolo, TMH
3. An lnfroducrion to Finite Element Methods, J.N. Reddy, Mc Growhill
4. Concepts ond Applicotions of Finite Element Anolysis - Roberi Cook - Wiley
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REFRIGERATION AND AIR CONDITIONING

B. Tech. lll Yeor ll Semesler

Course Oulcomes
1 Understond the bosic concepts of refrigerotion ond thermodynomicolly

ref rigerotion systems.

2. Appreciote the working principle qnd thermodynomically onolyze vopor
refrigerotion system.

3" Understond the working principles of vopor obsorption ond steom iet refrigerotion systems.

4. Estimote the oir conditioning lood for comfort ond industriol opplicotions by opplying the
principles of psychrometry ond design conditions.

5. Approise Air Conditioning Systems ond colculqte the Cooling Lood.

UNIT.I

onolyze oir

conr p ression

lnlroduclion lo Refrigerolion: Necessity ond opplicotions
Mechonicol Refrigerotion, ldeol cycle of refrigerotion.
Air Refrigerolion: Bell Colemon cycle - Broyton Cycle - Open
croft cooling systems.

Unit of refrigerotion ond C.O.P.

ond Dense oir refrigerotion cycleAir

UNIT.I!
Vopour Compression Refrigerolion: lntroduction working of simple VCR cycle - Representotion of
cycle on T-S ond p-h chorts Effect of sub cooling ond super heoting Actuql VCR cycle Problems.
System Components: Compressors Generol clossificotion working principles Condensers
clossificotion Working Principles, Evoporotors clossificotion Working Principles, Exponsion
Devices -Types Working Principles.
Refrigeronts: Clossificotion - Desiroble properties commonly used refrigeronts - Nomencloture.

UNIT III:
Vopor Absorption Syslem: lntroduction Descripiion ond working of NHs- Woter system,
Colculotion of Moximum COP Woter - Li-Br. obsorption system Triple Fluid obsorption system.
Sleom Jet Refrigerotion System: lntroduction Working Advontoges ond Disodvontoges.

UNIT IV:
Psychometric: lnfroduction Psychometric terms Psychometric processes.

lnside ond Outside Design Conditions: lntroduction Selection of inside design conditions Selection
of outside design conditions.

UNIT. V:
Psychrometry of Air Condilioning Systems: Introduction- Summer Air conditioning system Winter
Air conditioning system- All yeor oir conditioning system.
Unitory refrigeront bosed systems.
Cooling lood Colculolions: lntroduction- Estimotion of required cooling copocity.
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TEXT BOOK:
l. A Course in Refrigerotion ond Air conditioning, SC Aroro &Domkundwor, Dhonpotroi

REFERENCES:

I. Principles of Refrigerotion, Dossot, Peorson Educstion.
2, Refrigerotion ond Air Conditioning, CP Aroro, TMH.

3. Refrigerotion ond Air Conditioning , RS Khurmi ond JK Gupto, S.CHAND Publicotion
4. Refrigerotion ond Air Conditioning, Monohor Prosod, New,Age.
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INDUSTRIAT MANAGEMENT

B. Tech. lll Yeor ll Semester

Course Oulcomes
'1. Understonding the principles of monogement.
2. compore vorious orgonizotionol structures for effectiye monogement
3. Apply the concepts of production monogement concepts
4. Evoluote the proiect in terms of time ond method of execution for better quolity
5. Applying the modern monqgement concepts with scheduling techniques

uNrT-t -
lntloduclion lo Monogemenl: Entrepreneurship ond orgonizotion - Nqture ond lmportonce of
Monogement, Functions of Monogement, Toylor's Scientific Monogement Theory, Foyol,s
Principles of Monogement, Moslow's Theory of Humqn Needs, Douglos McGregor's Theory X
qnd Theory Y, Herzberg's Two-Foctor Theory of Motivotion, Systems Approoch to
Monogement, Leodership Styles, sociol responsibirities of Monogement

UNIT - II
Designing Orgonizotionqt Struclures: Deportmentolizotion ond Decentrolizotion, Types of
Orgonizotion structures - Line orgonizotion, Line ond stoff orgonizotion, functionol
orgonizotion, Committee orgonizotion, motrix orgonizotion, Virtuol Qrgonizotion, Cellulor
Orgonizotion, teom structure, boundory less orgonizotion, inverted pyromid structure, leon ond
flot orgonizotion structure ond their merits, demerits ond suitobility.

UNIT.III
Operolions Monogement: Obiectives- product design process- Process selection-Types oT
production system (Job, botch ond Moss Production), Plont locotion-fqctors- Urbon-Rurol sites
comporison- Types of Plont Loyouts- Design of product loyout- Line boloncing (RpW method)
Volue onolysis-Definition-types of volues- Obiectives- Phqses of volue onolysis- Fost diogrom

UNIT - IV
Work Study: lntroduction 

- definition - obiectives 
- steps in work srudy - Method study

- definition, obiectives 
- steps of method study. Work Meosurement 

- purpose 
- types of

study - stop wotch methods - steps - key roting 
- ollowonces 

- stondord time
colculotions 

- work sompling. Stotisticol Quolity Control: voriobles-qttributes, Shewort control
chorts for voriobles- chort, R chort, - Attributes- Defective-Defect- Chorts for ottributes-p-chort
-c chort (simple Problems), Acceptonce Sompling- Single sompling- Double sompling plons-OC
curves.

UNIT. V
Job Evqluotion: Methods of iob evoluotion 

- simpte routing obiective systems - clqssificotion
method foctor comporison method, point method, benefits of iob evolustion ond limitqtions.
Proiect Monogement (PERT/CPM): Network Anolysis, Progromme Eyoluorion ond Review

t T P c
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Technique (PERT), Criticol Poth Method (CPM), ldentifying criricol poth, Probobility of
Completing the proiect \Mithin given time, Proiect Cost Anolysis, Proiect Croshing. (simple
problems)

TEXT BOOK:
'l lndustriol Engineering ond Monogemenr/o.P. Khonno/Khonno publishers

REFERENCES:

l. Industriol Engineering ond Monogement science/T.R. Bongo ond s.c.
Publishers.

2. Motion ond rime srudy by Rolph M Bornes! John Willey & sons Work study
3. Humon foctors in Engineering & Design/Ernest J McCormick /TMH.
4. Production & Operotion Monogement /poneer Selvom/pHl

Sormo/Khonno

by lLO.
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AUTOMATION IN MANUFACTURING

B. Tech. lll Yeqr Il Semester

Course Oulcomes

TEXT BOOK:
I ' Automotion, Production systems ond computer integroted monufocturing, Mikel p. Groover,

Peorson Educiion. .A

I . summorize the focets of outomotion in o monufqcturing octivity.
2' Applying vorious elements like sensors, pneumotics, ond hydroulics to oppend in

monufqcturing outomotion.
3. Design the ossembly lines by considering the on line process onolysis.
4. Evoluote the outomofion elements for low cost outomotion investment.
5. Applying the outomotion concepts in ouiomobile ond mqnufocturing sectors

UN!T.I
lnlroduclion lo Aulomqtion: Automotion in Production Systems-Automoted Monufocturing
Systems, Computerized Monufocturing Support Systems, Reosons for ,Automotion, Automotion
Principles ond Strotegies. Monufocturing operotions, Production Concepts ond Mothemoticql
Models' Costs of Monufocturing Operotions, Bosic Elements of qn Automoted Systems,
Advonced Automotion Functions, Levels of outomotion.

UNIT.II
lnlroduclion to Moteriql Hondling: overview of Moteriol Hondling Equipmenr, Considerotionsin Mqteriol Hondling System Design, Principles of Moteriot nonating. Moieriol Tronsport
Systems, Automoted Guided Vehicie Systems, Monoroils ond other Roil Guided Vehicles,
Conveyor Systems, Anolysis of Moteriol Tronsport Systems. Storoge Systems, Storoge System
Performonce, Storoge Locotion Strotegies, Conveniionql Storoge Methods ond Equipment,
Automoted Storoge Systems, Engineering Anolysis of Storoge Systems. Automotic dqto
cqpture-oYerview of Autdmqtic identificotion methods, bor code technology, other ADC
technologies.

uNlT -il
Mqnuol Assembly Lines: Fundqmentols of Monuol Assembly Lines, Alternotive Assembly
systems, Design for Assembly, Anolysis of single Model Assembly Lines, Line boloncingproblem, lorgesi cqndidqte rule, Kilbridg. onJ Wester method, ond Ronked positionql
Weights Method, Mixed Model Assembly Lines, Considerotions in ossembly line design.
UNIT-IV
Tronsfer Lines: Fundqmentqls of Automoted Production Lines, Storoge Buffers, ondApplicotions of Automoted Production Lines. Anolysis of Tronsfer Lines with no-lnternol Storoge,Anolysis of Tronsfer lines with Storoge Buffers.

UNIT-V
Automoted Assembly Sysfems, Fundomentols of Automoted Assembly Systems, Design forAutomoled Assembly, ond Quontitotive Anolysis of Assembly Systems - pqrts Delivery Systemot Work Stotions, Multi- Stotion Assembly Mochines, single dtotion Assembly Mochines, portiol
Automotion.

AL,ffi,oz{Y-? V wBte/ w
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l. lndustriol Automotion, W.P.Dovid, John Wiley ond Sons.
2. CAD / CAM/ ClM, Rodhokrishnon,New Age lnrernotionol.
3. Automotion, Buckinghsm W, Hoper& Row publishers, New york, 1961
4. CAD CAM: Principles, Proctice ond Monufocturing Monogement, Chris Mc Mohon, Jimmie

Browne,Peorson edu. (LPE).
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PRINCIPTES OF OPERATIONS RESEARCH

B. Tech. lll Yeor ll Semester

Course Oulcomes
l. Model the reol life situotions with mqthemoticol models. Understond the concept of lineor

progromming.
2. Solve tronsportotion ond ossignmeni problems.
3. Apply theory of gomes ond queuing concepts for optimizotion.
4. Formulote the sequencing of iobs on mochines. Understond the vorious replocement

concepts. ldentify ond opply vorious inventory models.
5. Approise dynomic progromming models ond simulstion principles.

UNIT. I

lnlroduclion: Def inition, historic developments of operotion reseorch, Chorocteristics ond
phoses, Types of operotion Reseorch models, opplicotions. Allocotion:
Lineor Progromming Method: Problem formulotion, Grophicol solution, Simplex method,
Artificiol voriobles Techniques, Two - phose method, Big-M method, Duolity principle.

uNrT - t!
Tronsporlotion Prohlem: Formulotion, Optimol solution, unbolonced trqnsportotion problem,
Degenerocy, Assignment problem, Formulotion, Optimol solution, Vorionts of Assignment
Problem, Trovelling solesmon problem.

uNlT - Iil
Theory of Gomes: lntroduction, Minimox (moximin), Criterion ond optimol strotegy, Solution oF
gomes with soddle points, Rectongulor gomes without soddle points, dominonce principle, m X
2 & 2X n gomes, grophicol method.
Woiting Lines: lntroduction, Single Chonnel, Poisson orrivols exponentiol service times, with
infinite populotion ond finite populotion models, Multichonnel, Poisson orrivols, exponentiol
service times with infinite populotion.

UNIT.IV
Sequencing: lntroduction, Flow-Shop sequencing n iobs through two mochines n iobs through
three mochines, Job shop sequencing, two iobs through ,m' mochines.

lnr"ntory, lntroduction, Single item, Deterministic models, Purchose inventory models with one
price breok ond multiple price breoks, shortoges ore not ollowed, Stochostic models, demond
moy be discrete vorioble or continuous vorioble, instontoneous production, instonloneous
demond ond continuous demond ond no set up cost, single period model.

UNIT - V
Replocemenl: lntroduction, Replocement of items thot deteriorote with time, when money volu€
is counted, Replocement of items thot foil completery, group replocement

Simulqtion: Definition, Types of simulotion models, phoses of simulqtion, opplicotions of
simulotion, inventory ond Queuing problems, Advontoges ond Disodvqntoges, Briei introduction

V''
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TEXT BOOK:
l. Operotions Reseorch, S.D.Shormo, Kedornoth publicotions

REFERENCES:
'l . Operotions Reseorch, A.M. Notoroion, P.Bolosubromoni, A.Tomilorosi, Peorson
2. Operotions Reseorch, J.K. Shormo, MocMilon
3. Operotions Reseorch: Methods & Problems, Mourice Soseini, ArhurYospon&

Friedmon.
4. Operotions Reseorch, R.Ponnerselvom, PHI Publicotions

Lowrence
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MAINTENANCE AND SAFETY ENGINEERING

B. Tech. lll Yeor ll Semesler

Course Oulcomes

1. Understond the need for mointenonce in on industry ond know qbout Mointenonce
Monogement ond Control.

2. Appreciote ond implement vsrious types of mointenonce.

3. Know the concept of invenlory control in mointenonce,

4. Evoluote the quolity qnd cost of sofety ond mointenqnce.
5. Approise the concepts of reliqbility ond mointoinqbility with reference to the mointenonce

of equipment.

UNIT - I

lnlroduction: Need for Mointenonce, Focts ond Figures, Modern Mointenonce, Problem ond

Mointenonce strotegy for the 21't Century Engineering Mointenonce Obiectives ond
Mointenonce in Equipment Life cycle, Terms ond Definitions.

Mqinlenonce Monogemenl qnd Conlrol: Mointenonce Monuol Mointenonce, Focility
Evoluotion Functions of Effective Mointenonce Monogement, Mointenonce Proiect Conlrol
Meihods, Mointenonce Monogement Control indices.

UNIT - II

Types of Mointenonce: Preventive Mointenonce, Elements of Preventive, Mointenonce
Progrom, Estoblishing Preventive Mointenonce Progrom, PM Progrom Evoluotion ond
improvement, PM Meosures, PM Models, Corrective Mointenonce, Corrective Mointenonce
Types, Corrective Mointenonce Steps ond Downtime Components, Corrective Mointenonce
Meosures, Corrective Mointenonce Models.

uNtT - ill
lnvenlory Control in Mointenonce: lnventory Control Obiectives qnd Bqsic inventory Decisions,

ABC inventory Control Models Two Bin inventory Control ond Sofety Stock, spores
Determinotion Foctors spores cqlculotion methods.

UNIT.IV
Quolity ond Sofety in Moinlenonce: Needs for Quolity Mointenonce Processes, Mointenonce
Work Quolity, Use of Quolity Control Chorts in Mointenonce Work Sompling, Post

Mointenonce Testing, Reosons for Sofety Problems in Mointenonce, Guidelines to improve
Sofety in Mointenonce Work, Sofety Officer's Role in Mointenonce Work, Protection of
Mointenonce Workers.
Moinlenqnce Coslingr Reosons for Mointenonce Costing, Mointenonce Budget Preporotion
Methods ond steps, Mointenonce Lobor Cost Estimotion, Moteriol Cost Estimotion, Equipment

L T P c
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UNIT. V
Reliobility, Reliobility Cenlered Mqinlenqnce, RCM: Gools ond Principles, RCM Process ond
Associoted Questions, RCM Progrom Components Effectiveness Meosurement indicotors, RCM

Benefits ond Reosons for its Foilures, Reliobility Versus Mointenonce ond Reliobility Meosures
ond Formulos, Reliobility Networks, Reliobility Anolysis Techniques.

Mointoinobility: Mointoinobility importonce ond Obiecfive, Mointoinobility in Systems Life
Cycle, Msintoinqbility Design Chorocterisiics, Mointoinobility Functions ond Meosures, Common
Mointoinobility Design Errors.

TEXT BOOK:
1. Engineering Moinfenonce q modern opprooch, B. S. Dhollon, C.R.R Publishers

REFERENCES:

1. Reliobility, Mointenonce ond Sofety Engineering, Dr. A.K Guptho, Loxmi Publicotions.
2. Reliobility Engineering, Elsoyed, Peorson

3. Industriol Sofety Engineering, Gorg, Donpothroi Publishers

4. Industriql Sofety Monogement, L.M.Deshmukh, TMH
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HEAT TRANSFER tAB

B. Tech. lll Yeor ll Semesler

Course Oulcomes
1. Understond the structurol feotures of heoi tronsfer equipment ond their mode of working.
2. Anolyze the output responses by comporing with the heoi tronsfer governing equotions.
3. Evoluote the process porometers for designing the heot tronsfer devices.

LIST OF EXPERIMENTS

l. Composite Slob Apporotus Overoll heot tronsfer co-efficient.
2, Heqt Tronsfer through logged pipe.
3. Heot Tronsfer through o Concentric Sphere.
4. Thermol Conductivity of given metol rod.
5. Heot Tronsfer in pin-fin.
6. Experiment on tronsient heot conduction.
7. Heot Tronsfer in forced convection opporotus.
8. Heqt Tronsfer in noturol convection.
9. Psrollel ond counter flow heot exchonger.
I 0. Emissive opporotus.
I I . Stefon Boltzmon Apporotus.
I 2. Criticol Heot f lux qpporotus.
13. Study of heot pipe ond its demonstrotion.
14. Study of Two Phose flow.

REFERENCES:

l. Fundomentols of Heol Tronsfer & Moss Tronsfer, lncropero& Dewitt, John Wiley Pub.

L T P c
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COMPUTER AIDED ENGINEERING LAB

B. Tech. lll Yeor ll Semesler

Course Oulcomes

l. Build FE models of mechonicol components under vorious looding conditions.

2. Understond conductive qnd convective heot tronsfer onolysis of I -D & 2-D components.

3. Evoluote Modol onolysis of beoms, plotes ond shells for noturol frequencies ond mode

shopes with different elements

Lisl of Experimenls

lntroduction to modeling in ANSYS workbench.

Anolysis of bor problems to determine nodol displocements ond stresses.

,Anolysis of Plone Truss to determine member forces, member stroins & stresses, ioint

deflections under stotic, thermol ond combined looding.

Anolysis of Spotiol Truss to determine member forces, member stroins & stresses, ioint

deflections under stotic, thermol ond combined looding.

5. Anolysis of Beom to determine the shesr force ond bending moment when subiected to o
point lood.

6. Anolysis of Beom to determine the sheor force qnd bending moment when subiected to o
UDL.

7. Determine the nodol stresses for o given oxi-symmetric problem.

8. Anolyzing the temperqture distribution in o 2-D problem subiected to conduction &

convection.

9. Determining the Nqturql frequencies ond different modes for o bor problem.

I 0. Anolyzing the stresses for o given 3D component.

4.
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B.TECH FOURTH YEAR COURSE STRUCTURE & SYTLABUS

B. Tech. lV Yeor I Semester

B. Tech. lV Yeor Il Semester

s.
No.

Course
Colegory Course Tille L T P Credits

I PC - 15 lnstrumentotion ond Control Systems 3 0 0 3

2 PC - ]6 CAD/CAM 3 0 0 3

3 PE.3

Robotics

,)
0 0 2Gos Dynomics

Production And Operotions Monogement

4 PE. 4

Operotions Reseorch

0 0 3Energy Conservotion And Monogement

Fluid Power Systems

5 oE-3
Bosic Automobile Engineering

? 0 0 3
Moteriol Science ond Engineering

6 PCLqb-8 CAD/CAM Lob 0 0 2 I

7 PCLob-9 Production Drowing Prociice ond
lnstrumentotion Lob 0 0 2 I

8 PC-17 lndustry Oriented Mini Project 0 0 0 J

Totol l5 0 4 20

s.
No.

Course
Colegory Course Tille L T P Credits

I PC- 1B Production Plonning & Control ? 0 0 ,)
J

2 PC- I9 Unconventionol Mochining And processes 3 0 0 3

3 PC- 20 Technicol Seminor 3 I 0 2

4 PC-21 Comprehensive Vivo Voce 0 0 0 2

5 PC- 22 Moior Proiect 0 0 0 10
Totol

9 I 0 20
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B. Tech. lV Yeor I Semesler (Fost Trock)

5.

No.
Course

Colegory Course Title t T P Credits

I PC - ]5 lnstrumentotion ond Control Systems 3 0 0 3

2 PC - 16 cAD/CAM 3 0 0 3

3 PE-3

Robotics

3 0 0 3Gos Dynomics

Production And Operotions Monogement

4 PE-4

Operotions Reseorch

3 0 0 3Energy Conservotion And Monogement

Fluid Power Systems

5 oE-3
Bosic Automobile Engineering

3 0 0 3
Moteriol Science ond Engineering

6 PCLob-8 CAD/CAM Lob 0 0 2 I

7 PCLob-9 Production Drowing Proctice ond
lnstrumentotion Control Systems Lob

0 0 2 1

B PC-17 lndustry Oriented Mini Proiect 0 0 0 3

9 PC-19 Unconyentionol Mochining And Processes J 0 0 3

Toto! r8 0 4 23

B. Tech. IV Yeor ll Semester (Fost Trock)

s.
No.

Course
Colegory Course Title L T P Credits

I PC- 20 Technicol Seminor 3 I 0 2

2 PC-21 Comprehensive Vivo Voce 0 0 0 2

3 PC- 22 Mo[or Proiect 0 0 0 t0
Totol

3 I 0 t4
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INSTRUMENTATION AND CONTROL SYSTEMS

B. Tech. lV Yeqr I Semesler

Course Outcomes
1. Define bosic terms reloted to meosurements, understqnd displocement meosurement

techniques.
2, Understond working principles of pressure ond temperoture meosuring instruments.
3. Approise the working of vorious flow, level, ond speed meosurement instruments.
4. Model ond onolyze occelerotion, vibrotion, stress, stroin, force, torque ond power

meosuring methods.
5. Understond control systems ond their opplicotions.

UNIT.I
Definition Bosic principles of meosurement systems, instrument-clossificotions, generolized
configurotion ond functionql descriptions of meosuring instruments exomples. Stotic ond
Dynomic performonce chorocteristics input ond output configurotion of meosuring instruments,
colibrotion, sources of error, clossificotion ond eliminotion of error.
Meosuremenl of Displocemenl: Theory qnd consiruction of vorious tronsducers lo meosure
displocement Piezo eleclric, inductive copocitonce, resistonce, ionizotion qnd Photo electric
tronsducers, Colibrotion procedures.

UNIT - II
Meosuremenl of Temperolure: Clossificotion ronges vorious principles of meosurement
Exponsion, pressure thermometers, Electricol thermometers, Thermistors Thermocouples-lows of
thermocouples Py rometers.
Meosuremenl of Pressure: Units clqssificotion different principles used. Monometers, Bourdon
pressure gouges, Bellows pressure gouges Diophrogm gouges, Deod weight tester.
Low Pressure Meosuremenl: Thermol conductivity gouges ionizqtion pressure gquges, Mcleod
pressure gouges.

uNrT - fl
Meosurement of Level: Direct method indirect methods copocitive, ultrosonic, mognetic,
cryogenic fuel level indicotors Bubbler level indicotors.
Flow Meosuremenl: Roto meter, mognetic, ultrosonic, Turbine flow melers, hot wire
onemometer, Loser Doppler Anemometer (LDA).
Meosuremenl of Speed: Mechonicol tochometers Electricol tqchometers Stroboscope, Non-
contoct type of tochometers.

UNIT - IV
Meosuremenl of Accelerotion End Vibrotion: Different simple instruments Principles of seismic
instruments Vibrometer qnd occelerometer using this principle
Slress Strqin Meosuremenls: Vorious types of stress ond stroin meosurements electricql stroin
gouges gouge foctor method of usoge of resistonce strqin gouge for bending compressive ond
tensile stroins usoge for meosuring torque, stroin gouge Rosettes, temperoture compensotion in
stroin oouoes.

)
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UNIT - V
Conlrol Syslems:
Open ond closed loop tronslotion ond rotqtionql elements of o mechsnicol system, Pneumotic

control systems, Hydroulic control systems. Representotion of Control Components ond Systems,

Mechonico I Accelerometer.

TEXT BOOK:
l. Mechonicol Meosurements & Control by D.S.Kumor, Metropoliton Book Co. (P) Ltd.

REFERENCES:

1. Mechonicol Meosurement ond lnstrumentotion by A.K.Sowhney&Dhonpot Roi Publicotions

2. lnstrumentotion & Mechonicol Meosurements by A.K.Toyol, Gqlotio Publicotions.

3. Meosurement Systems: Applicotions & Design, E.O.Doebelin, Mc Grow Hill

4. lnstrumentotion, Meosurement & Anolysis by B.C.Nokrq&K.K.Choudhory, TMH
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cAD/CAM

B. Tech. lV Yeor I Semester

Course Oulcomes
1. Appreciote CAD/CAM principles ond know the vorious input ond output peripherols of

computers. Understond concepts of computer grophics.
2. Develop mothemoticol models to represent curves, surfoces ond solids.
3. Understond numericol control systems qnd develop CNC port progroms. Approise the

rudiments of Group Technology
4. Understond Computer Aided Quolity Control ond Computer lntegroied Monufocturing

Systems.

5. Applying FMS concepts for production of engineering components.

UNIT - I

lnlroduclion: Computers in industriol monufocturing, Product cycle, CAD/CAM hordwore bosic
structure, CPU, memory types, input devices, disploy devices, hord copy devices, storoge
devices.
Compuler Grophics: Roster scon grophics coordinote system, dotobose structure for grophics
modeling, tronsformotion of geometry, 2D ond 3D tronsformotions, viewing tronsfoimotion,
mothemotics of proiections, windowing ond clipping, hidden surfoce removol.

UNIT - II
Geomelric Modeling: Requirements, Geometric models, Curve representotion methods, Surfoce
representotion methods, modeling focilities desired.
CAD Stqndords- Grophicol kernel system, stondords for exchonge imoges, open grophics
librory, doto exchonge stondords- IGES, STEp, ond CALS etc.

uNtT - il!
Numericol Conlrol: NC, NC modes, NC mochine tools structure of CNC mqchine tools, feotures
of mochining center, turning center, CNC port progromming: Fundomentols, monuol port
progromming methods, computer oided port progromming.
Group Technology: Port fomily, coding ond clossificotion, production flow onolysis,
odvontoges ond limitotions, computer oided processes ponning, retrievol type ond generotive
type.

UNIT - IV
Compuler Aided Quolity Conlrol: Terminology in quolity control, computer opplicotions,
contoci inspection methods, noncontoct inspection methods Opticol, Noncontoct, ond inspection
methods non opricol, computer oided resring, inregrorion or ieec whh cAD/cAM.
Compuler Integroted Monufqcluring Systems: Types of monufocturing systems, Mochine tools
ond reloted equipment, computer control systems, humon lobour in the monufocturing systems,
CIMS benefits.

UNIT. V

L T P c
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TEXT BOOK:
l. CAD/CAM Principles ond Applicotions, P.N. Roo, Mc Grow Hill,

REFERENCES:

1. CAD/CAM: Computer- Aided Design ond Monufocturing, Mikell P.Groover, Emory.
W.Zimmers, Peorson Educqtion lndio, 1984.

2. CAD/CAM: Theory ond Proctice, lbrohim Zeid, R Sivqsubromonion, Mc Grqw-Hill.
3. Automotion, Production Systems & Computer lntegroted Monufocturing", P. Groover,

Peorson Educotion, 201 6
4. Computer Numericol Control Concepts ond Progromming, Worren S. Seomes, Vengoge

Leorning, 2OO7.
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ROBOTICS

B. Tech. lV Yeor I Semesler

Course Oulcomes

After completion of the course, student will be qble to:

I. Understond the bosic concepts of robotics ond know lhe components of industriol robots.

2. Derive forword ond inverse kinemotic models for robots'

3. Decide upon the selection of qctuotors ond sensors for robots.

4. Appreciote different progromming techniques ond longuoges for robots.

5. Comprehend industriol opplicotions ond work cell design of robots.

UNIT - I

lnlroduclion: Automotion qnd Robotics, Overview of Robotics, Clossificotion of robots by
coordinote system ond control systems, Components of industriol robots, Advontoges,

disodvontoges of ond opplicotions of robots.

End Effectors: Clossificotion of end effectors, Types ond working principles of grippers,
Generol considerotions of gripper selection ond design, Different tools used os end effectors.

UNIT.I!

Moiion Anolysis: Bosic tronslotion ond roiotion motrices, Tronsformotions, Composite
tronsformotions, Homogeneous trqnsformotion, Problems.

Monipulotor Kinemolics: Joint coordinofes ond world coordinotes, forword ond inverse

kinemotics of position ond orientotion, Problems.

uNtT - il
Robot Acluolors: lntroduction, Working principles, opplicotions, odvontoges ond limitotions of
Pneumotic, Hydroulic ond Electric Actuotors.

Robot Sensors: Clossificotion of sensors, working principles of different
position, velocity, toctile, proximity sensors etc.

UNIT.IV

types of sensors like

Robot Progromming: Methods of Robot Progromming, Leodthrough Progromming Methods,
Motion lnterpolotion, Woit, Signol, ond Deloy Commonds, Bronching, Copobilities qnd

Limitotions of Leodthrough Methods.

Robot Longuoges: The Textuol Robot Longuoges, Generotions of Robot Progromming
Longuoges, Robot Longuoge Structure, Robot Longuoge Elements ond Functions.

Yo-
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UNIT - V

lnduslriol Applicolions of Robots: Robot Applicotions in Mqnufocturing: Moteriol hondling,
Processing, Assembly &omp; lnspection.

Robot Cell Design: Robol workcells, robot-centered cell, in-line robot cell &omp; mobile robot
cell, multiple robots ond mochine interference, considerotions in workcell design.

TEXT BOOK:

I. lndustriol Robotics (Technology, Progromming ond Applicotions), Mikell P. Groover, Toto
McGrow Hill Educotion Privote Limited.

REFERENCES:

l. lntroduction to Robotics: Anolysis, Control ond Applicotions, Sqeed Beniomin Niku, John

Wiley & Sons.

2. Robotics ond Control, R.K. Mittol &omp; l.J. Nogroth, Toto McGrow Hill Publishing Compony
Limited.

3. lntroduction to Robotics: Mechonics ond Control. John J. Croig, Peorson Educotion
lnternotionol.

4. Robotics: Control, Sensing, Vision ond lntelligence, K.S.Fu, R.C.Gonzolez &omp; C.S.G.Lee,
McGrow Hill Educqtion.
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GAS DYNAMICS

B. Tech. lV Yeor I Semesler

Course Oulcomes
l. Understonding the feotures of different flows.

2. Comporing the flow in different cross sectionol orcos.

3. Apply gos dynomics principles to Jet propulsion system.

4. Evoluote the effects with ond without shocks during flow.

5. Designing the oviotion components using gos dynomics principles

UNIT-I 
*

lnlroduclion: Concept of continuum ond control volume, continuity equotion, momentum

equotion, streomline, steody, one dimensionol dynomic equotion of o fluid flow with ond

without f riction, energy equotion. Bosic concepts of compressible f low. Properties of
otmosphere, Stondord otmosphere, Reloiive pressure, use of oir ond gos tobles. Condition for
neglecting compressibility. Compressible flow, ocoustic velocity, Moch number, Moch cone,

Moch ongle.

UNIT.It

lsentropic Flow: Stognotion entholpy, density, pressure ond temperoture, locol qcoustic speed,

moximum speed, vqriotion of Compressibility with moch number.

uNtT-!il
Vqriqbte Areq Flow: Criterio for occelerotion ond decelerotion, criticol condition, nozzle

dischorge co-efficient,nozzle efficiency, operotion of nozzles under vorying bock pressures. T
Flow in Conslqnt Areo Ducl: Adiobotic ond isothermql-flow colculotion of pressure,

temperoture. density. Moch number relotionships, Limiting length of duct for odiobotic ond
isothermol flow, Fonno line, Diobotic flow, Flow of perfect goses in constont oreo duct with

heot exchonge, density temperoture, pressure ond moch number relotionships, Limiting

conditions, Royleigh line.

UNIT.IV
Wove Phenomenon: Pressure disturbonces in compressible fluid, type of shock wqves normol,
shock pressure density-velocity-temperoture ond Moch number relotions for o plone normql
shock-Shock tube-moch reflection- thin oreo prondtl theory.

UNIT.V

Shock: Shock intensity-Royleigh-Pilor qnd Prondtl-Pitot equotion for normol shock, introduction
to oblique shockwoves ond hypersonic flow- fenno flow.

+
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TEXT BOOK:

l. Fundomentols of Compressible flow, S.M. Yohyo, New Age lnternotionol.

REFERENCES:

l. Gos Dynomics, E.Rodho Krishnon, P.H.l Publicotion.

2. Gos Dynomics for engineers, P.Bolochondron, PHl, Eosterr Economy Edition.

3. Gos Dynomics ond Jet propulsion, S L Somosundorom, New oge lnternotionql

4. Gos Dynomics, H.W.Lipmon ond A.Roshkho, John Wiley.
Publishers.
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PRODUCTION OPERATION AND MANAGEMENT

B. Tech. lV YeEr ! Semesler

Course Oulcomes
l. Understond the importonce of production ond operotions mqnqgement for getting the

competitive edge.
2. Anolyze the fqctors effecting plont locotion ond the volume of production to be mode.
3. Apply the volue engineering ond work study method to stondordize the monufocturing

octivity.
4. Evoluote the proiect monogement techniques to improve overoll productivity.
5. Designing the production systems with the effective PPC principles

UN!T.I:
Overview of Produclion & Operotions Monogement (POM): lntroduction-Definition
lmportonce-Historicol Development of POM-POM scenorio todoy
Product & Process Design: Role of product development- Product development process-
Tools for efficient product development- Determinqtion of process chorocteristics- Types of
processes ond operotions systems- Continuous lntermittent-Technology issues in process _
design- Flexible Monufocturing Systems- Automoted Moteriql Hondling Systems

UNIT -II:
Volue Anolysis: Definition-Obiectives-Types of Volues-PhosesTools -FAST diogrom-Steps-
Advonto ges-Moirix method-Steps.
PIqnt Locqtion& Plont loyoul: Foctors offecting locotions decisions-Locotion plonning methods-
Locotion foctor roting -Centre of Grovity method-Lood distonce method. Plqnt loyout-
Definition-Obiectives-Types of loyouts-Design of product loyout-Line botonce-Terminology-
RPW method.

UNIT- !il:
Aggregote Plonning: Definition- Obiectives-Bosic strotegies for oggregore production
plonning-Aggregote production plonning method-Tronsportotion model- Moster Production
Scheduling. Moteriol Requirement Plonning: Terminology-Logic-Loi sizing methods-
Advontoges & Limitotions

UNIT. IV:
Work Study: Work study: method study definition-obiectives-steps-Chorts used Work
meosurement-Time study- Definition-steps- Determinotion of stondord time- Performonce
roting- Allowonces. Work sompling- steps- comporison with time study.
Quolity Monogemenl: Economics of quolity ossuronce-Control chorts for voriobles ond for
ottributes Acceptonce sompling plons-Totol Quolity Monogement-lSO 9O0O series stondords-
Six sigmo I ,,--\
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UNIT - V:
Scheduling: Need-bosis for scheduling- Scheduling rules- Flow shop & Job shop scheduling.
Line of Bqlonce.

Proiect Monogemenh PERT- Criticol poth determinotion- Probobility of completing proiect in o
given time- CPM- Types of floots- Criticol poth determinotion- Croshing of simple networks-
Optimum proiect schedule.

TEXT BOOK:
l. Operotions Monogement: Theory ond Proctice, B.Mohqdevon, Peorson.

REFERENCES:
'l.Modern Production ond Operotions Monogement, Buffo, Wiley
2.Theory ond Problems in Production ond operotions Monogement, SN chory, TMH.
3.lndustriol Engineering ond Monogement, Dr.Rovi Shonkor, Golgotio Publicotions.
4.Operotions Monogement 8e Process ond Volue Choins, Lee Kroiewskiet,Peorson
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OPERATIONS RESEARCH

B. Tech. IV Yeor I Semester

Course Oulcomes
1. Model the reol life situotions with mothemoticol models.

progromming.
Understond the concept of lineor

2, Solve tronsportotion ond ossignment problems.
3. Understond the vorious woiting lines ond replocement concepts.
4. ldentify ond opply gome theory ond inventory models.
5. Apply Sequencing shop floor problems ond network scheduling models.

UNIT - I

Development Definition, historic developments of operotion reseorch, Chorocteristics ond
Phoses Types of models Operotions Reseorch models opplicotions.
Allocotion: Lineor Progromming Problem Formulqtion Grophicol solution Simplex method
Artificiol voriobles techniques: Two phose method, Big-M method; Duolity principle.

UNIT - II

Tronsportolion Problem: Formulotion Optimol solution, unbslqnced tronsportqtion problem
Degenerocy.

Assignment Problem: Formuloiion Optimol solution Vorionts of Assignment Problem;
Troveling Solesmon problem.

uNtT - ilr
Replocemenl: lnlroduction Replocement of items thot deteriorqte with time when money volue
is not counted ond counted Replocement of items thot foil completely- Group Replocement.
Woiting Lines: lntroduction Terminology-single Chonnel Poisson orrivols ond Exponentiol
service times with infinite populotion ond finite popurotion moders.

UNIT - IV
Theory of Gomes: lntroduction Terminology Solution of gomes with soddle points qnd without.
soddle points- 2 x 2 gomes m x 2 & 2 x n gomes grophicol method m x n gomes dominqnce
principle.

Invenlory: lntroduction Single item, Deterministic models Types Purchqse inventory models with
one price breok ond multiple price breoks stochostic models demond discrete vorioble or
continuous vorioble Single Period model with no setup cost.

UNIT - V
Sequencing: lntroduction Flow Shop sequencing n iobs through two mochines n iobs through
three mochines two iobs through 'm' mqchines
Nelwork Scheduling: Criticol poth method, Progromme evoluotion ond review technique,
croshing of networks, resource leveling.

*6y
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TEXT BOOK:
1. Operotions Reseorch, S.D.Shormo, Kedornoth

REFERENCES:

I. Operotions Reseorch, A.M. Notoroion, P. Bqlosubromoniom, A. Tomilorosi, Peorson.

2. Operotions Reseorch, Wogner, PHI Publicotions

3. Operotions Reseorchr Methods ond Problems, Mourice Soseini, ArhurYospon ond Lqwrence

Friedmon, Literory Licensing Publishers

4. Operotions Reseorch, ACS Kumor, Yesdee Publicotions
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ENERGY CONSERVATION AND MANAGEMENT

B. Tech. lV Yeqr I Semesler

Course Outcomes
1. Understond the energy doto to corry out oudit.
2. ldentifying the electricql, thermol ond other systems with their energy consumption.
3. Perform energy oudit of consumption of industries.
4. Evoluote the energy consumption of units by the economic concepts.
5. Designing the mechonicol systems employing energy conservotion principles

UNIT -I
lntroduclion
Energy Power Post & Present scenorio of World; Notionol Energy consumption Doto
Environmentol ospects ossocioted with energy utilizotion Energy Auditing: Need, Type
s, Methodology ond Borriers. Role of Energy Monogers. lnstruments for energy ouditing.

UNIT.II
Electricol Systems

Components of EB billing HT ond LT supply, Tronsformers, Coble Sizing, Concept of Copocitors,
Power Foctor lmprovement, Hormonics, Electric Motors Motor Efficiency Computotion, Energy
Efficient Motors, llluminotion Lux, Lumens, Types of lighting, Efficocy, LED Lighting ond scope of
Encon in llluminotion.

uNtT- m

Thermol Syslems
Stoichiometry, Boilers, Furnoces ond Thermic Fluid Heoters Efficiency computoiion ond encon
meosures. Steom: Distribution & U soge: Steom Trops, Condensote Recovery, Flqsh Steom
Utilizotion, lnsulotors & Refroctories

UN!T.IV
Energy Conservqtion in Moior Utilities
Pumps, Fons, Blowers, Compressed Air Systems, Refrigerotion ond Air Conditioning
Systems Cooling Towers D.G. sets

UNIT.V

Economics

Energy Economics Discount Rote, Poybock Period, lnternol Rote of Return, Net present Volue,
LifeCycle Costing ESCO concept

L-1
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TEXT BOOK:
I. lndustriol Energy Monogement qnd Utilisorion, Witte. 1.c., p.s. schmidt, D.R. Brown,

Hemisphere Publ, Woshington,'l 9BB.

REFERENCES:

l. The Efficient Use of Energy, Dryden. l.G.c., Butterworths, London, I 9g2
2. Energy Monogement Hond book, Turner. W.C., Wiley, New york, ,19g2.

3. Design ond Monogement for Energy conservotion, colloghn, p.\M, pergomon press,

Oxford, I 981 .

4. Energy Monogement, Murphy. W.R. ond G. Mc KAy, Butterworths, London lgg7.
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FTUID POWER SYSTEMS

B. Tech. lV Yeor I Semester

Course Oulcomes
l. Understond the properties fluid ond fluid power systems.
2. Apply occessories ond volves in the systems for effective functioning.
3. Design ond onolyze typicol hydroulic circuits.
4. Evqluqte the systems with different control units.
5. Designing the modern fluid power systems with the hydroulic principles

UNIT.!
lnlroduclion to Oil Hydroulics ond Pneumolics: Structure, odvontqges ond limitotions. ISO
symbols, energy losses in hydroulic systems. Applicotions, Bosic types ond constructions of
Hydroulic pumps qnd motors. Pump ond motor onolysis. Performonce curves ond porometers.

UNIT.!I
Hydroulic Acluolors: Types ond constructionol detoils, lever systems, controt elements
direction, pressure ond flow control volves. Volve configurotions, Generol volve onolysis.
volve lop, flow forces ond lqterol forces on spool volves. Series ond porollel pressure
compensotion flow control volves. Flopper volve Anolysis qnd Design.

uNtT-ilt
Control Volves ond Servo Vqlves: Nonlineorities in control systems (bocklosh, hysteresis,
deod bond ond friction nonlineorities). Design ond onolysis of typicol hydroulic circuits.'
Regenerotive circuits, high low circuits, Synchronizotion circuits, ond occumulotor sizing.

UNIT-IV

Meter'in & Meler-out Circuits: Bleed-off circuits; Foil Sofe ond Counter boloncing circuits,
occessories used in f luid power system, Filtrotion systems ond mointenonce of system.
Compone-nts of pneumotic systems; Direction, flow ond pressure control volves in pneumotic
systems' Development of single ond multiple octuotor circuifs. Volves for logic functions; Time
deloy vclve; Exhoust ond supply oir throttling;

UNIT-V
Conlrot Syslems: Exomples of typicol circuits using Displocement Time ond Trovel-Step
diogroms' Will-dependent control, Trovel-dependent control ond Time-dependent control,
combined control, Progrom Control, Electro-pneumotic control ond oir-hydroulic control,
Lodder diogroms. Applicotions in Assembly, Feeding, Metolworking, moteriols hondling ond
plostics working.

qr"d)I
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TEXT BOOK:

I . Fundomentols of Fluid Power Control, John Wotton, l,r Ed. Combridge University Press,

REFERENCES:

1. Hydroulic Operotion ond Control of Mochine Tools, lon Mencol, Ronold Press.
2. Hydroulic ond Pneumotic Power for Production, Sterwort, lndustriol Press.
3. Fluid Power with Applicotions, Anthony Esposito, Peorson Educqtion.
4. Fundomentols of Pneumotics/Electro Pneumotics ,Hosebrink J.P., ond Kobler R., FESTO

Didoctic publicotion No. 7301, Esslingen Germony, lg7g.
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BASIC AUTOMOBILE ENGINEERING

B. Tech. lV Yeqr I Semesler

Course Oulcomes
1. Understonding the bosic structure of on outomobile.
2. Evoluoting different cooling ond lubricotion systems of on outomobile
3. Anolyzing the electricol systems in tondem with igniiion systems L
4. Understqnd vorious tronsmission ond suspension systems.
5. Approise steering ond broking systems. Understond emission norms of outomobiles.

UNIT-I
lnlroduclion: Types of outomobile engines.
5.!. Engine: Fuel supply systems, Mechonicol ond electricql fuel pump, filters, corburetor, types,
oir filters, petrol iniection. M.P.F.l system
C.l. engines: Requirements of diesel iniection systems, types of iniection systems, Common Roil
Diesel iniection- fuel pump, nozzle, sproy formotion, iniection timing.

UNIT.II
Engine Lubricqtion Syslem: Splosh ond pressure lubricotion systems.
Cooling Syslem: Cooling requirements, Air cooling, liquid cooling, Thermo, Woter ond forced
lubricotion system, Rodiotors: Types, Cooling fons.

UNIT-III
lgnition System: Bottery ignition system, Mogneto coil ignition system, electronic ignitiop
system. Bottery, Contoct breokers, Spork plugs.
Eleclrico! System: Chorging circuit, generotor, current, voltoge regulotor, storting system,
bendix drive mechonism solenoid switch, lighting system, Horn, Wiper, fuel gquge.

UNIT.IV
Tronsmission Syslem: Clutches, types-cone clutch, single plote clutch, multi plote clutch,
mognetic ond centrifugol clutches - geor boxes, types. Propeller shoft, Hotch- Kiss drive,
Torque tube drive.
Suspension System: Obiects of suspension systems - rigid oxle suspension system, torsion bor,
shock obsorber, independent suspension system.

UNIT.V
Steering System: Steering geometry, comber, costor, King pin roke, combined ongle toe-in,
center point steering.
Broking Syslem: Mechonicol broke system, Hydroulic broke system, Disc ond Drum type
Brokes.
Emission from Automobiles: Pollution stondqrds Notionol ond internotionol, Pollution contrqL
Techniques. Noise pollution ond controls.
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l. Automobile Engineering,Vol. 1 & Vol. 2,Kirpol Singh,stondord Publishers Distributors Delhi

REFERENCES:

I. Automotive Mechonics,G.B.S.Norong, Khonno publishers.
2. Automotive MechonicsrJ.Heitner, CBS publicotions.
3. Automobile Engineering, vol. 1 & vol. 2,K.M Gupto, Umesh publicotion
4, Automobile Engineering, Williom Crouse, TMHILL publishers.
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MATERIAL SCIENCE AND ENGINEERING

B. Tech. lV Yeor I Semester

Course Oulcomes
1. Understond structure of metols ond constitution of olloys.
2. Approise equilibrium diogroms of vorious olloys.
3. Clossify steels, cost irons ond their olloys.
4. Appreciote different heot treotment processes ond their influence on properties of metols

ond olloys. Know different Non-ferrous Metsls ond Alloys.
5' Apply the knowledge of composite qnd ceromic moteriols to reploce metols ond olloys

wherever opplicoble.

UNIT - I

Slruclure of Melols: Bonds in Solids Metollic bond crystollizotion of metols, groin ond groin
boundories, effect of groin boundories on the properties of metol/ olloys determinotion of
groin size. Constitution of Alloys: Necessity of olloying, types of solid solutions, Hume Rotherys
rules, intermediote olloy phoses, ond electron compounds.

UNIT -I!
Equilibrium of Diogroms: Experimentol methods of construction of equilibrium diogroms,
lsomorphous olloy systems, equilibrium cooling ond heoting of olloys, Lever rule, coring
miscibility gops, eutectic systems, congruent melting intermediote phoses, peritectic reqction.
Tronsformotions in the solid stote ollotropy, eutectoid, peritectoid reoctions, phose rule,
relotionship between equilibrium diogroms ond properties of olloys. Study of importont
binory phose diogroms of cu-Ni-, Al-cu, Bi-cd, cu-An, cu-sn ond Fe-Fe:c.

UNIT -III
Cqsl lrons qnd Steels: Structure ond properties of Whhe Cost iron, Molleoble Cost iron, grey
cost iron, Spheroidol grophite cost iron, Alloy cost irons. Clossificotion of steels, structure ond
properties of plon corbon steels, Low olloy steels, Hodfield mongonese steels, tool ond die
steels.

UNIT.IV
Heol Treqlment of AIloys: Effect of olloying elements on Fe-Fesc
normolizing, Hordening, TTT diogroms, tempering, Hordenobility surfoce -
Age hordening treotment, Cryogenic treotment of olloys.
Non-ferrous Metols ond Alloys: structure ond properties of copper ond its
ond its olloys, Titonium ond its olloys.

system, Anneoling,
hordening methods,

olloys, Aluminium
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UNIT. V
Ceromic Moleriqls: Crystolline ceromics, glosses, cermets, obrosive moteriolsr-
Nonomoteriols definition, properties ond opplicqtions of the obove.
Composite Moleriols: Clossificotion of composites, vorious methods of component
monufocture of composites, porticle reinforced moteriols, fiber reinforced moteriols, metol
ceromic mixtures, metol motrix composites ond C C composites.

TEXT BOOK:
l. Foundotions of Moteriols Science ond Engineering, Smith, 4th Edhion, McGrow Hill,

2009.

REFERENCES:

'1. lntroduction to Physicol Metollurgy, Sidney H. Avener, Mc Grow Hill
2. Moteriol Science & Engineering, V. Rohghovon, PHI
3. Science of Engineering Moteriols, Agorwol
4. An lntroduction To Moteriol Science, W.G.vinos & HL Moncini, Princeton University Press
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CAD/CAM rAB

B. Tech. lV Yeqr I Semester

Course Oulcomes
'1. Understond the usoge of relevont softwore ond the syntox of CNC port progrom.
2. Develop the 2D, 3D models ond conduct the onolysis.
3. Evoluqte the verocity between mqnuol port progrom ond the outomqted port progrom.

I. PART MODELTING

o) Generote o 3D Model using solid Works (Extrude commond) os per diogrom
b) Generote o 3D Model using Solid Works (Revolve, sweep commond) os per diogrom.
c) Generote q Surfoce Model using Solid Works os per diogrom.

II. ASSEMBLY MODELTNG

o) Generqte on Assembly Model of Stuffing Box .

b) Generote on Assembly Model of Screw Jock.

I!I. MANUFACTURING

o) lntroduction to CNC Simulotion softwore.

b) ) Develop o port progromme for CNC turning using simuloting softwore os per the given

diogrom ond monufocture on CNC Lothe.

c) ) Develop o port progromme for CNC milling using simuloting softwore os per the given
diogrom ond monufocture on CNC Mill.

Softwqre Pockoges: SOLIDWORKS, ANSYS, CAM Softwqre

),6
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PRODUCTION DRAWING PRACTICE AND INSTRUMENTATION tAB

B. Tech. lV Yeqr I Semester

Course Oulcomes

1. understqnding the symbols ond their representotion on drowings.2. colibrote the meosuring devices ond onolyze the errors in meosurement.3. Evoluote the instruments in terms of occurocy ond precision.

PRACTICE.!
Conventionol representotion of mqteriols conventionol representotion of ports screw [oints,springs, Geors, Electricol, Hydroulic ond Pneumotic circuits methods of indicoting notes on
drowings.

PRACTICE.II
Limits qnd fits: Types of fits, exercises involving selection/interpretotion of fits ond estimotion of
limits from tobles.

PRACTICE.III
Form ond positionol Toleronces: introduction ond indicotion of the ioleronces of form ondposition on drowings, deformotion of run out ond totol run out ond their indicqtion.

PRACTICE.IV
Surfoce roughness ond its indicotion: Definitions, finishes obtoinoble from vorious monufocturing
processes, recommended surfoce roughness on mechonicol components.

PRACTICE.V
Heot treotment ond surfoce treotment symbol used on drowings. Detoiled ond port drowings:Drowing of ports from ossembly drowings with indicotions of iize, toleronces, roughness, formond position errors etc.

INSTRU'VIENTATION LAB:
l. Colibrotion of pressure gouges
2. Colibrotion of tronsducer for temperoture meqsurement.
3. study ond colibrotion of LVDT tronsducer for displocement meosuremenr.
4. Colibrotion of stroin gouge for lood meosurement.
5. Cqlibrotion of thermocouple for temperoture meosurement.
6. colibrotion of copocifive tronsducer for ongulor disprocement.
7' Study ond colibrotion of photo ond mognetic speed pickups for the messurement of speed.8' Colibrotion of resistonce temperqture dltector for temperoture meqsurement.
9. study ond colibrotion of o rotometer for flow meosurement.
l0' Study ond use of o seismic pickup for the meosurement of vibrotion omplitude of on

Engine bed ot vqrious loods.
I I. Study qnd colibrotion of Mcleod gouge for low pressure

REFERENCES:
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INDUSTRY ORIENTED MINI PROJECT

B. Tech. lV Yeor ! Semester

Course Oulcomes
l. Apply the engineering principles in rhe execution of

engineering domoin.
o sub system under mechonicol

2. Predict ond solve the reloted issues of the sub system.
3. Evoluote the effectiveness of the sub systems the light of technicol, ethicol ond other

stondords.

The students in o group of 4 to 5 works on on industry oriented topic opproved by the heod of
the deportment ond prepore o comprehensive mini proiect report ofter completing the work to
the sotisfoction. The progress of the proiect is evoluoted bosed on o minimum of two reviews.
The review committee moy be constituted by the Heod of the Deportment. A mini proiect
report is required ot the end of the semester. The mini proiect work is evoluoted bosed on orol
presentotion ond the mini proiect report iointly by externol ond internol exominers constituted
by the Heod of the Deportment.
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PRODUCTION PLANNING & CONTROL

B. Tech. lV Yeor ll Semester

Course Oulcomes
I. Understond the bosic concepts of production plonning ond control.
2, Appreciote principles ond importonce of forecosting techniques.
3. Anolysis of vorious inventory monogement ond control systems. Plon the stock

bosed on vorious methods like MRP, ERP, LoB, JIT ond other Joponese concepts.
4. Know the foctors of routing ond schedule. Apply stondord scheduling methods

boloncing.

required

ond line

5. Appreciote dispotching procedure ond opplicotion of computer in production plonning ond
control.

UNIT.I
lntroduction- Definitions, obiectives of production plonning ond control- functions of production
plonning ond control-elements of production control- types of production- orgonizotion of
production plonning ond control, internol orgonizotions deportment

UNIT.II
Forecosling ' lmportonce of forecosting, types of forecosting, their uses- generol principles of
forecosting techniques- Quqlitotive methods ond quontitqtive methods.

uNlT-il
lnventory Monogement- Functions inventory, Relevont inventory cost, ABC onolysis, VED
Anolysis- EOQ model, lnventory control systems, P- Systems ond Q-Systems lntroduction to
MRP ond ERP, Line of bolonce, JIT inventory, Joponese concepts.

UNIT- IV
Routing - Definition, routing procedure, Route sheets, Bill of moteriol, foctors offecting routing
procedure. Schedule: Definition, difference with looding. Scheduling polices, techniques,
stondord scheduling methods, iob shop, flow shop. Line boloncing,-oggregote plonning,
methods for oggregote plonning, chose pronning, expediting, contror orp..ti.

UNIT.V
Dispotching: Activities of dispotcher, dispotching procedure, follow up, definition, reosons for
existence of functions, types of follow up, opplicotions of computer in production plonning ond
control

TEXT BOOK:
l. Production Plonning ond control: M. Mohoion, Dhonpotirqi & co.

REFERENCES:

l. operotions Monogement(Theory ond proctice), Dipok- orient Blockswon2. Production ond operotions Monogement R.ponneer selvom, pHl.
3' Production Plonning ond Control& lndustriol Monogement: K.C Join,L.N.Agorwol-Khqnno.4. Production Plonning ond contror- Text & coses-sK Mukhopodhyoyo, pHl -
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UNCONVENTIONAL MACHINING AND PROCESSES

B. Tech. lV Yeor Il Semester

Course Oulcomes
l. Understond the need, importonce ond clossificotion of vorious unconventionol mochining

processes.

2. Appreciote bosic principles ond process porqmeters of ultrssonic, \Moter iet ond obrosivb
iet mochining processes.

3. Appreciote thermol energy bosed mochining processes with emphosis on surfoce finish qnd
occurocy.

4. Approise different chemicol moteriql removol processes.
5. Understond electron beom mochining ond plosmo orc mochining olong with opplicotions.

UNIT.I
lnlroduclion: Need for non-conventionol mochining processes, Clossif icotion of non-

conventionol mochining processes, considerotions in process selection, moteriols, generol
chorocterislics ond opplicotions of non-conventionol mochining processes, Historicol
development.

UNIT.tI
Mechqnicql Moteriol Removql Processes: Ultrosonic mochining, Abrosive Jel Mochining,
Woter Jet Mochining, Abrosive Woter Jet Mochining: Bosic principles, components, process

voriobles, odvontoges qnd disqdvqntoges, opplicotions.

UNIT-III
Thermql Moteriol Removol Processes: Electro Dischorge Mochining, Wire EDM, Loser Beom
Mochining, Electron Beom Mochining, ond lon Beom Mochining: Bosic principles, components,
process voriobles, odvontoges, limitotions ond opplicotions.

UNIT.IV
Chemicol Moteriol Removol Processes: Electro Chemicol Mochining, Electro Chemicol
Grinding, Electro Chemicol Honing, ond Electro Chemicol Deburring: Bosic principles,
com ponents, process voriobles, odvonto ges, lim itotions ond o p p licotions.

UNIT.V
Eleclron Beom Mochining: Generotion ond control, Theory of electron beom mochining,
Comporison of thermql ond non-thermol processes. Generql principle ond opplicotion of loqgL
beom mochining - Thermol feotures, cutting speed ond occurocy of cut.
Plosmo Arc Mochining: Applicqtion of plosmo for mochining, metol remoyql mechonism,
Process porometers, Accurocy ond surf oce f inish ond other opplicotions of plosmo in
monuf octuring industries.

V
fiu

V-A
ew)
:--""-'

t T P c
3 0 0 3

NG"* 61"r-



TEXT BOOK:
'1. Advonced Mochining Processes, VK Join, Allied publishers.

REFERENCES:

l. Modern Mochining Process, Pondey P.C. ond Shoh H.S., TMH

2. MEMS &omp; Microsystems - Design ond Monufocture by Toi-Ron Hsu, Toto McGrowHill
3" New Technology by Bhotlochoryo A,lhe lnstitution of Engineers, lndio 1984.
4. Non-Troditionol Mochining, P.K. Mishro, New Age.
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TECHNICAL SEMINAR

B. Tech. lV Yeor Il Semester

Course Oulcomes
1. Synthesizing informotion on ony one speciolized topic from text books, peer revise4

iournols, hond books qnd other technicol resources.
2. Generotion o technicol seminor report comprising of oll relevont informotion with stipuloted

stondords.
3. Judge the verocity of the topic with vorious time domsins

METHOD OF EVATUATION:

During the seminor session eoch student is expected to prepore ond present o topic on
engineering/ technology, for durotion of obout 8 to I0 minutes. ln o session of three periods
per week, 15 students ore expected to present the seminor. Eqch student is expected to
present otleost twice during the semester ond the student is evoluoted bosed on thot. At the
end of the semester, he f she csn submit o report on his/ her topic of seminor ond morks qre
given bosed on the report, A Foculty guide is to be ollotted ond he/ she will guide ond
monitor the progress of the student ond mointoin qttendonce olso. Evoluotion is 100% internol.
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COMPREHENSIVE VIVA VOCE

B. Tech. lV Yeor ll Semesler

Course Oulcomes
l. Revise the mechonicol engineering principles postulotions ond other technicol informotion in

order to opply in vorious conditions.
2. Exploin the relevonce of o technicol note for o given opplicotion.
3. Collqte ond iustify the design by the ocquired comprehensive technicol knowledge ond

skill.

Comprehensive Vivo-Voce will be conducted by o Committee consisting of Heod of the
Deportment ond two Senior Foculty members of the Deportment olong with on externol
exominer. The Comprehensive Vivo-Voce is intended to ossess the sludent's understonding oT
the subiects he/she studied during the B. Tech. course of study. The Comprehensive VivoVoce
is evoluoted by the Committee. There ore no internol morks for the Comprehensive Vivo-Voce.
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MAJOR PROJECT

B. Tech. lV Yeor ll Semester

Course Oulcomes
1. Develop o model comprising of reol time opplicotion in the industry.
2. Design o system under the domoin of mechonicol engineering.
3. Evoluote for simulotion design, onolysis ond monufocturing focts of the system.

The students in o group of 3 to 4 works on o topic opproved by the heod of the deportment
under the guidonce of o foculty member ond prepore o comprehensive proiect report ofter
completing the work to the sotisfoction of the supervisor. The progress of the proiect is
evoluoted bosed on o minimum of three reviews. The review committee moy be constituted by
the Heod of the Deportment. A proiect report is required ot the end of the semester. The
proiect work is evoluoted bosed on orol presentotion ond the proiect report [ointly by externol
ond internol exominers constitufed by the Heod of the Deportment.
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