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Automotive Prime Movers (pCMtrb01OT)

Teaching Scheme
Lectures : 3 Hrs./week
Credit : 3

Examination Scherne
Term Test : 15 Marks

"Teacher Assessment : 20 Marks
End Sem Exam: 65 Marks

Total: 100 Marks

Prerequisite:
Knowledge of thermodynamics and heat transfer.

Course Objectives:

1. To study the components of an internal combustion engine and its systems.

2. To fanriliarise with diferent systems in SI CI engines.

3. To a.nalyse engine performance and emissions.

4. To acquaint with modern hybrid and electric powertrains.

Course Outcomes:

Explain the construction and working of internal combustion en_
gines.

Demonstrate the working systems of spark ignition and compres-
sion ignition engines.

Demonstrate the engine cooling, lubrication and super_charging
systems.

Analyse various engine performance parameters.

Describe the different hybrid and electr.ic powertrain systems.



Course Contents

Unit-I
10 Hrs

rntroduction: crassification of I.c. Engines, components of LC. Engines and trreir materiars, Four
6troke' two stroke engines and their comparison, scavenging in two stoke engines; Ffuel-air cycres and
their analysis, Actual working cycle, Valve timing diagram.
Spark Ignition (SI) Engines

F\rel supply system: Air-F\rer mixture requirements for steady state and transient operations, Sim_
ple carburettor and its applications.

F\rel rnjection systems: Single-point and Multipoint injection systems, Gasoline Direct Injection.
Engine contror unit (ECU), Important sensors actuators, open loop and crosed loop modes of op_
eration.

Ignition systems: Battery ignition system, Magneto ignition system, Electronic ignition systems.
combustion: combustion phenomenon in SI Engines, pressure-crank angle diagram, Abnormal
combustion' Factors affecting combustion and detonation, Types of combustion chambers.

Unit-II
09 Hrs

Compression Ignition (CI) Engines:

F\rel rnjection Systems: Air injection systems, Airless/solid injection systems, common ra,, in_
dividuar pump' distributor and unit systems. Injection pumps, Fuel injector. Types of nozzle. f.el
atomization and spray structures, Electronically controred unit fuel injection system.
combustion:combustion phenomenon in c I engines, stages of combustion, Delay period, Knock-
ing' Pressure-crank angle diagram, Factors aflecting combustion and knocking. Types of combustion
chambers.

Unit-III
06 Hrs

,ilr; .;.i"r, and rheir comparison:
cooling, Liquid cooling, toubleshooting maintenance.

Engine lubrication systems: Types of lubricants and their properties. SAE rating of lubricants,
Types of lubrication systems and their applications.

Supercharging/T\,bo-charging: 
Objectives and limitations,

rangements of superchargers and turbochargers.

Methods. types and diflerent ar_



Unit-IV

Erigine Performance Emissions:

09 Hrs

Measurement and analysis of engine performance parameters, Performance characteristiJof Si and CI
cngincs, Effcct of load and spced on engine pcrformancc heat Lalant c shuct. Enginc cxhaust control

methods' Bharat Stage VI emission norms and control, Alternative fuels: Ethanol, Bio-diesel, CNG,

LPG. Hydrogen, merits, demerits and engine modiflcations.

Unit-V 08 Hrs

Hybrid powertrain: Difierent components of hyblid engines and hybrid power.train designs, degree

of hybridization. Hybrid vehicle operating modes.

Electric powertrain: Electric BLDC motor, PMS motor, torque-speed characteristics, controllers,
performance limits, and applications.

current trends: camless engine. variabre varve timing, stratification in GDI engines, LHR engine,

HCCI engine six stroke engine.

Text Books

1. Internal Combustion Engine, V Ganesan, 4th Edition, 2017, McGraw Hill

2. Internal combustion Engine, Mathur and Sharma, 2014, Dhanpat Rai pubrications

3. Internal Combustion Engines, H. N. Gupta, 2nd Edition, 2012, pHI

4. Internal Combustion Engines, R K Rajput, 3rd Edition, 2016, La-xmi publications

5. Internal combustion Engines F\rndamentals, John B. Heywood, 2nd Edition, 201g, McGrawH l

Reference Books

1. Internal combustion Engines, willard w. purkrabek, 2nd Edition, 2013, pearson Education.

2. Introductiol to Internal combustion Engines, Richard Stone, 4th Edition, 2012, palgrave pub-

lication

Automotive Electrical and Electronic Systems, Tom Denton, 5th Edition, 2017, Rouiledge

Xtlodern Electric, Hybrid Electric,

Edition, CRC Press

3.

4. Vehicles, Mehrdad, Yimin, Sebastian, Ali, 3rd



Evaluation Scheme:

Continuous Assessment (A):
subject teacher w,l decrare Teacher Assessment criteria at the start of semester.

Continuous Assessment (B):

1. Two term tests of 1b marks each will be conducted during the semester.

2. Total duration allotted for writing each of the paper is t hr.

3. Average of the marks scored in both the tests will be considered for final grading.

End Semester Examination (C):

1. Question paper will be based on the entire syllabus summing up to 65 marks.

2. Total duration allotted for writing the paper is 3 hrs.



Automotive Prime Movers Laboratory

(PCMEsoloL)

Practical Scherne

Practical : 2 Hrs./week

Credits : 1

Examination Scheme

Teacher Assessment : 25 Marks

End Sem Exam : 25 Marks

Total: 50 Marks

List of Laboratory Experiments
Part A: Study of systems in terms of constructiona.l details and functions (Any 3)

1. 2 Siroke / 4 Stroke Engines.

2. Ca.rburettor a,rrd auxiliary circuits.

3. Ignition system in SI engines.

4. Fuel injection system in CI engines.

Part B: Performance based experiments (Any 4)

l. Morse Test on petrol engine.

2. Speed Test on petrol or/and diesel engine.

3. Load Test on diesel engine.

4. Heat Balance test on diesel or petrol engines.

5. Experimental determination of Air fuel ratio and volumetric effi.ciency of the engine.

Evaluation Scheme:

Continuous Assessment (A):

Term work shall consist of minimum 7 experiments, minimum 2 assignments, case-study/report on
latest developments in I.C. engines/hybrid technology.

The distribution of marks shall be as follows:

1. Performance in Experiments: 05 Marks

2. Journal Submission: 05 tr{arks



3.

4.

Viva-voce; 0b Marks

Subject Specific Lab Assignment/Case Study: 10 l\4ar.ks

The final certification ancl acceptance of raboratory journal/manual/repor.t w,l be subject to satis_
factory performance of laboratory work and upon fulfilling minimum passing criter.ia in the teacher.
assessment.

End Semester Examination (C):

oral / Practical examination wilr be based on the entire syllabus incruding, the practicals perfbrmed
during laboratory sessions.

;s",*.-1q,u$



Heat Tlansfer (PCMtr5020T)

Teaching Scheme Examination Scheme

Lectures : 3 Hrs./week Term Test : 15 Marks

Credit : , Teacher Assessment : 20 Ma_rks

End Sem Exam : 65 Marks

Tota,l: 100 Marks

Prerequisite:

1. Basic Knowledge of physical science related to heat

2. Basic concepts learnt in fl,id mechanics with respect to bo,ndary conditions

Course Objectives:

1. To Study basic heat transfer concepts applicable for steady state and transient conditions

2. To Study mathematica,l modelling and designing concepts of heat exchangers

Course Outcomes:

COs Course Outcomes

Explain the mechanism of heat transfer by conduction and analyse

various types of onedimensional heat conduction problems.

Explain the mechanism of he"ffi
free and forced convection problems.

Fincl thc .ate ofheat,.or"rn.ffi
of radiation shield in radiation exchange between two surfaces.

Explain diffr:r.ent types of heat exchangers

changer using LMTD and NTU method.

cx-

Blooms

Level

Blooms

Description

co1 L2 Understand

co2 L2 Understand

co3 L1 Reurember

c04 L2 Understand

{iE,\"
UFFICFf"t)!

, : r,::\--:- r/ ,QPU,



Heat Transfer (PCME5020T)

Teaching Scheme Examination Scheme

Lectures : 3 Hrs./week Term Test : 15 Marks

Credit : 3 T"acher Assessment : 20 Xtlarks

End Sem Exam : 65 Ma,rks

Total: 100 Marks

Prerequisite:

1. Basic Knowledge of physical science related to heat

2. Basic concepts Iearnt in fluid mechanics with respect to bo,ndary conditions

Course Objectives:

1. To Study basic heat transfer concepts applicable for steady state and transient conditions

2. To Study mathematical modelling and designing concepts of heat exchangers

Course Outcomes:

COs Course Outcomes Blooms

Level

Blooms

Description

co1 Explain the mechanism of heat transfer by conduction and analyse

various types of onedimensional heat conduction problems.

L2 Understand

c02 Explain the mechanism of heat transfer by convection and analyse

free and forced convection problems.

Fintl the rate of heat ,.ur"r". ffi
of radiation shield in radiation exchange between two surfaces.

Explain difierent typcs of heat <:xchanger.s

changer using LMTD and NTU method.

L2 Understand

co3 L1 Remernber

c04 L2 Understand

' oFFrnc '

fil
lo

, . n,>-/- -/
/ '/QPt-t'



Course Contents

Unit-I
12 Hrs

Basic concepts of heat transfer: Definition, its importance in engineering applications, physicar
Mechanism, Governing laws of heat transfer, conduction mode: Thermal conductivity, Thermar dif_
fusivity' convection mocle: Free ancl Forcecl convection, Heat transfer coefficient. Radiation mocle:
Emissivity' transmissivity, reflectivity, absorptivity. Brack body, Grey body, opaq.e body, steady
and unsteadv heat transfer, one dimensional, two dimensional and three dimensional heat transfer,
Thermal resistance concept in heat transfer, Thermar contact resistance.
conduction: Th.ee-dimensional differential equation for conduction with heat generation in un-
steady state in the cartesian-coordinates, Solution of Fouriers equatio, for one-dimensional steady
state co,duction through isotropic materials of various config*rations such as plane wa,. cyrinder
and sphere, composite wall, composite cyrinders and composite spheres.(For cylindricar and spherical
walls' derivation of Fouriers three-dimensional equation is NoT incruded.) critical thick,ess of insu-
lation and its importance.

Unit-II
08 Hrs

Heat transfer from Extended surface: Extended surfaces and Tra.nsient Heat conduction, Heat
transfer fi'orn finned surface, solutions for heat transfer through rectangurar fins. Types of fins andtheir applications' Effectiveness and Efficiency of fins. unsteady state heat transfer: L,mped slstem
analysis' one dimensional transient problem analytical sorution, Heisre. crrarts. Differe,ce Methods i,Heat conduction: Introduction, Numericar Errors, Accuracy, one Dimensionar steady state probrems.

Unit-III
08 Hrs

convection: Natural and Forced convection, hydrodynamic and thermar boundary rayers. Heattransfer coefficient' Eflect of various parameters such as physical properties of the fluid, system ge-ometry, flnid flow etc. on heat transfer coefficient. physical significance of dimensionress lumbers
'such as Nusselt's Number, Grashofi s Number, prandt's Number, Reynolcrs Nurrber and sta,nton,s
Number' Principle of dimensional analysis. Apprication of dimensionar anarysis to convection forfinding heat transfcr coefficient. Empirical ,"tur.iogteir use for forced internar and exrernal
conyection.

Unit-IV
07 Hrs



Radiation: Basic laws of ladiation. Black body radiation, Plancks law, Kirchhoffs lalv, Wein c1isplace-

ment law, Lambert cosine law, Radiation intensity, Radiation heat exchange between black bodies,

Shape factor algebra, Radiation heat excha.nge between nonblack bodies, Electrical network approach

for radiation heat exchange: Radiosity and irradiation, Radiation shield

Unit-V O7 Hrs

Heat Exchangers: Classification of heat exchangels. Logarithmic Mean Temperature Difference,

Colrection factor and effectiveness of heat exchangers. Eflectiveness as a function of Number of

Transfer Units and heat capacity ratio. Overall heat transfer coefficient. Fouling factor. Design con-

sideraiion for Heat Exchangers.

Boiling and Condensation; Boiling heat transfer, Pool boiling: difierent reginres and pool boililg

curve, Flow boiling: Different Regimes and Boiling curve, Condensation heat transfer.. Filrl conder-

sation, Dropwise Condensation

Heat Pipe: Introduction and application

Text Books

1. Introduction to thermodynamics and Heat transfer; yunus A Cengel; 2017; McGraw Hill Inter-

national

Heat and Mass Transferl PK Nag; 2011; McGraw Hill Education

Heat and Mass tansfer; R K Rajput; 2018; S Chand and company

Reference Books

1. Fundamentals of Heat and Mass tansfer; Incropera, D p Dewitt; 2007; wiley India

2. Heat tansfer; P S Ghoshdastidar; 2012; Oxford University press

3. Heat and Mass Transfer; R Rudramoorthy, L Malaysamy; pearson

4. Heat tansfer; J P Holman; 2017; Mcgraw Hill

5. Heat TYansfer; S P Sukhatme; 2005; University press

6. Heat and Mass Tra.nsfer; Mahesh Rathod; 2006; La-xmi publication

Evaluation Scheme:

2.

J.



Continuous Assessment (A):
Subject teacher will declare Teacher Assessment criteria at the start of semester.

Continuous Assessment (B):

1. Two term tests of 1b ma"rks each will be conducted during the semester.

2. Total duration allotted for writing each of the paper is t hr.

3' Average of the marks scored in both the tests w,r be co'sidered for final grading.

End Semester Examination (C):

1. Question paper will be based on the entire syllabus summing up to 65 marks.

2. Tota,l duration allotted for writing the paper is 3 hrs.



Heat Transfer Laboratory (PCME5O20L)

Practical Scheme

Practica.l : 2 Hrs./week

Credits :1

, Examination Scheme

Teacher Assessment : 25 Marks

End Sem Exam : 25 Marks

Total: 50 Marks

List of Laboratory Experiments: (Any Six)

1. Measurement of thermal conductivity of solid/liquid

2. Measurement of heat transfel coefficient in natural convection

3. Measurerrent of heat transfer coefficient in forced convection

4. Measurement of Emissivity of Grey surface

5. Unsteady state heat transfer in cylinder/rod/wall

6. Determination of fin efficiency and fin efiectiveness

7. IVleasurement of critical heat flux

8. Estimation of overall heat tra,nsfer coeficient and efiectiveness of heat exchanger

9. Numerical modeling of any heat transfer problem using FDM

Any other experiment based on syllabus may be included, which would help the learner to under-

stand topic/concept in depth.

Evaluation Scheme:

Continuous Assessment (A):

Term work shall consist of minimum 6 experiments, minimum 3 assignments, case-study/report on

latest developments in I.C. engines/hybrid technology.

. The distribution of marks shall be as follows:

1. Performance in Experiments: 05 Marks

2. Journal Submission: 05 Marks

3. Viva-voce: 05 Marks

li



4. Subject Specific Lab Assignment/Case Study: 10 Mar.ks

The flnal certification ancl acceptance of laboratoiy journal/man,al/report will be subject to satis-
factory performance of laboratory work and upon fulfilling minimum passing criteria in the teacher
asscssment.

End Semester Examination (C):

oral / Practical exa'mination will be based on the entire syllabus including, the practicals pertb.rned
during laboratory sessions.



Mechanical Vibrations (p CME5030T)

Teaching

Lectures :

Credit : 3

Scheme

3 Hrs./week

Examination Scheme

Term Test : lb Marks

Teacher Assessment : 20 Marks

End Sem Exam : 65 Marks

Total: 100 Marks

Prerequisite:

Basic Knowledge of Engineering Mechanics

Basic Knowledge of Kinematics of Machinery

Course Objectives:

1. To study basic concepts of vibration analysis

2. To acquaint with the principles of vibration measuring instruments

3. To acquaint with the practices of monitoring health conditions of the systems

Course Outcomes:

l.

2.

K.)zail
f,/ o..,"^\t
u\ sEAr- /lb\.\ -/rl\SH*il

COs Course Outcomes

Develop mathematical model to represent dynamic system.

Uru,rrur" rr.r.,..r r."nr"rr", orffi
Analyze response of mechanical element / system, executing free

and forced vibration.

Estimate the values of various elements of vibrating systems,

quired to achieve vibration isolation and control.

Analyze working of vibration measuring instruments.

Blooms

Level

BIooms

Description

co1
L6 Create

co2
L5 Evaluate

co3 L4 Analyze

c04
L2 Understand

c05
L4 Analyze



Course Contents

Unit-I 09 Hrs

Basic concepts of vibration: Introduction, Elements of vibrating systems, Degrees of Freedom
of vibrating system, cla;ssification of vibrating systems, General steps in analysis of vibrations
trYee Vibrations of Single-Degree-of-Fleedom Systems: .F-ree Undamped Vibrations ,llansla-

tiona'l and rorsiona.l system (Newtons second Law, D Alemberts principre, Rayleighs Energy Method
to be included)

Flee vibrations with viscous Damping: Derivation of Equation of Motion, Logarithmic Decre-
ment, Energy Dissipated in viscous Damping (Numericar on T}a,nsrational and rorsional systems to
be included)

Fbee vibration with coulomb Damping: Equation of Motion, Translationar and rorsionar sys-
tems with Coulomb Damping

Unit-II
09 Hrs

Two-Degree-of-Fleedom Systems (undamped systems): Introductior, Mode Shapes, Anal-
ysis of undamped Systems - Translational and Torsional Systems, using Newtons second law. and
LaGranges Equations

Multi Degree of Fleedom System (Undamped Systems): Introduction, Derivation of Equa_
tion of Motion of systems using Nervtons second Law, Influence coefficients, Equations ir Matrix
Form, Eigenvalue probrems, Determination of Natural Frequencies and Mode shapes using Dunker_
leys Formula, Rayleighs Method, and Holzers Method

Unit-III
07 Hrs

Harmonically Excited vibration: Introduction, Equations of Motion for Forced vibrations, -
tanslational and rorsiona.l Systems (incruding systems under support excitation, systems with ro_
tary and reciprocating un balance).

Unit-IV

Vibration Measurement and Applications: Working

ments (un-darnped and damped) - vibrometer, Accererometer, and velometer
Machine condition Monitoring and Diagnosis: Severity Criteria, Machine Maintenance. Mon-

09 Hrs

bf Vibration Measuring lrsl ru-



itoring Techdques (Time-Domain Analysis, Statistical tr{ethods and Frequency Domain Analysis)

Instlumentation S;rstems FFT Analyzer, Choice of Monitoring parametet,

Effects of vibrations on environment, and society: Sustainable Design, Ergonomic Design

(Paper Review)

Unit-V 08 Hrs

Rotor Dynamics: Single rotor systems - whirling of rotating sha.fts, critical speed of Damped

Undamped system, Multirotor systems Analysis of Reciprocating Rotating Unbalance (graphical

approach)

Vibration Isolation: Vibration Isolation System with Rigid Foundation, Flexible Foundation (in-

cluding Partially Flexible Foundation), Vibration Isolation System with Base Motion, Shock Isolation.

Active Vibration Control

Text Books

1. Mechanical Vibrations, S. S. Rao, 6th Edition, 2017, pearson Education

Reference Books

1. Mechanical vibrations, G. K. Grover, paper Back Edition, 200g, Nem chand Bros.

2. Fundamentals of Mechanical vibration, s. Graham Kelly, 2nd edition (Hardcover), 20{J{J, 
.rata

McGraw Hill

3. schaum's outline of rheory and problems of Mechanicar vibration, winiam w. seto, McGraw

HiI

4. Theory and Practice of Mechanical vibrations, J..S. Rao, K. Gupta, 2nd edition, 1999, New

Age lnternational Publications

Evaluation Scheme:

Continuous Assessment (A):

subject teacher will declare Teacher Assessment criteria at the start of semester.

Continuous Assessment (B):

1. Two term tests of 15 marks each will be conducted during the semester.

r*s



2. Total duration a,llotted for writing each of the paper is t hr_

3 Average of the marks scored in both the tests w,l be considere, for final grading.

End Semester Examination (C):

1. Question paper will be based on the entire syllabus summing up to 65 marks.

2. Total duration allotted for writing the paper is 3 hrs.



Mechanical Vibrations Laboratory

(PCMEsosoL)

Practical

Practical:

Credits :

Scheme

2 Hrs./week

1

Examination Scheme

Teacher Assessment : 25 Marks

End Sem Exam : 25 Marks

Total: 50 Marks

List of Laboratory Experiments
(Recommended, but not limited to): Minimum eight experiments to be performed.

Note: open-source software can be used as an alternative to licensed software like MATLAB

1. Experimental determination of natural fiequency of compound pendulum and an equivarent

simple pendulum system

2' Experimental determination of natural frequency of spring mass system under going longitudinal

vibrations

3 Experimental determination of natural frequency of single rotor and two-rotor vibratory system

4. Experimental determination of damping coefficient of any system / rnedia

5. Experimental balancing of multi-rotor system

6. Experimental measurement of vibration response of a system

7. Experimental verification of principle of Gyroscopic Couple

8. Study effects of vibrations using MENIS gyro modet IMAfLAB / Simnlink)

9' Studv characteristic behavior of SDOF system under going forced vibrations using MATLAB
programming

Study of damped and un-damped vibrations using MATLAB

Study of forced vibrations USING MATLAB SIMULINK

Simulation based study of rotary un-balanced forces

write a program in MATLAB simurating / anaryzing behavior of simple or compound pendulum

10.

11.

12.



14 Find N{I of irregularry s}raped sorid body using trifilar suspension (virt,al Lab simuration)

15 write a Program in MATLAB simulating / analyzing behavior of simple or compound pendulum

Evaluation Scheme:

Continuous Assessment (A):

1. Term work sha,ll consist of minimum g experiments and

given in form of tutorials or programming exercises.

5 assignments. Assignments can be

2 Programming / simulatio.-based exercises using MATLAB, MATLAB simulink, pyrHoN
Programming, or any other programming tools can be incorporated as a part of assignments or
lab work.

The distribution of marks shall be as follows:

1. Performance in Experiments: 05 Marks

2. Journal Submission: 0b Marks

3. Viva-voce: 05 Marks

4. Subject Specific Lab Assignment/Case Study: 10 Malks

Research based assignment, such as mini project or paper writing with focus on ergonomic design,
green technology can also be given as an assignment (recommended but not mandatory)

The final certiflcation and acceptance of laboratoly journal/malual/report will be subject to sat-
isfactory pe.formance of laboratory work and upon fulfilling minimum passilg criteria in the teacher
assessment.

End Semester Examination (C):

oral / Practical examination will be based on the entire syllabus including, the practicals perfbrmed
during laboratory sessions.



Industrial Electronics and Control

(PCME504or)

Teaching

Lectures:

Credit : 3

Scheme

3 Hrs./week

Examination Scheme

Term Test; l5 Marks

Teacher Assessment : 20 Marks

End Sem Exam : 65 Marks

Total: 100 Marks

PrerequisitelKnowledge of basic electronic devices like Diodes. BJT etc.

tronics

Course Objectives:

and basic digital elec-

To study power electronic switches and circuits and their applications

To familiarise Op amp and digital circuits and their applications

To acquaint with basics of microprocessor and microcontroller

To study concept of mathematical modelling of the control system

To acquaint with control systcm under rliffcr.ent tirne dornaiu

Course Outcomes:

1.

2.

3.

4.

5.

o
!



I COs Course Outcornes

Illustrate construction, working principles and applications of
power electronic s.witches.

Identify rectifiers and inverters for dc and ac motor speed control.

Blooms

Level

BIooms

Description

co1
L4 Ana.lyze

co2
L1 Remember

co3 Develop circuits using OpAMp ard timer IC555. L6 Create

c04 Ideniify digital circuits for industrial applications. L1 Remember

co5 Design mathematical model of system/process for standard input
responses.

Analyze error ,rr. *U"r"rrrtu*ffi
and time domain

L6 Create

co5
L4 Analyze



Course Contents

Unit-r o8 Hrs

Microprocessor and Microcontrollers:

overview of generic microprocessor, architecture and functional block diagram, comparison of mi-

croprocessor and microcontroller MSP430 architecture, assembly language programming, C compiler

programming, basics of interfacing with external input / output devices (like reading external analog

voltages, digital inPut outPut)

Applications of microcontroller: Temperature measurement, Speed Measurement using Proximitv

Sensor, Piezoelectric Actuator Drive

Unit-II 08 Hrs

Motors:

Review and comparison of DC motors and AC induction motors, Basic principles of speed control of

AC induction motor

Basics of BLDC motor, Linear Actuator motor, Servo Motor

Motor Specifications, suitability of each motor for various industrial applications, selection and sizing

of motors for difierent applications. Apptications for pumps' convevors'! machine tools' Microcon-

troller based speed control for Induction Motor'

Unit-III 07 Hrs

control system: Introduction to control systcr$, classification of control sYstem. open loop i:un<l

closed loop systems.

Mathematical modelling of control systems, concept of transfer function, Block diagram algebra

Unit-IV 11 Hrs

stability Analysis: controi system design and a.nalysis by Root Locus Method, control system

Design by FYequency response method, stability margin, Nyquist diagram, Bode diagram

p, I and D control actions, P, PI, PD and PID control systems, Transient response: Percentage over-

shoot, Rise time, Delay time, Steady state error, PID tuning (mamial

Unit-V 08 Hrs



Discrete Control System PLC (programming Logic Control) Theory:
Introduction to PLC, Architecture. Ladder Logic programming for difierent types oflogic gates, Latch-

ing, Timers, Counter, Practica.l Examples of Ladder programming

Reference Books

1. Power Electronics M.H. Rashid, prentice-Hall of India

2. Power Electronics, P S Bhimbra

3. Power Electronics, Vedam Subramanyam, New Age International

4. Power Electronics, Ned Mohan, Undeland, Robbins, John Wiley publication

5. Electronic Devices and Circuits, Robert Boylestad and Louis Nashelsky. prentic+Hall

6. Industrial Electronics and control by S K Bhattacharya, s chatterjee, TTTI chandigarh

7. Modern Digitals Electronic, Jain R p, Tata McGraw Hill g. Digital prircipal and Apprication,

Malvino and Leach, Tata McGraw Hill

F,ndamentals of Microcontrolers and Embedded system, Ramesh Gaonkar, pENRAM 10.

MSP430 Microcontroller Basics, John H. Davies, Newnes

Modem Control engineering: by KOgata, prentice Hall

Control systems by DhaneshManik, Cengage Learning

Engineering Metrology and Measurementsby N v Raghavendra and L Krishnamurthy, oxford
University Press 8. Instrumentation and Control System, W. Bolton, Elsevie

Evaluation Scheme:

Continuous Assessment (A):

Subject teacher will decrare Teacher Assessment criteria at the start of semester.

. Continuous Assessment (B):

1. Two term tests of 15 marks each will be conducted during the semester.

2. Total duration allotted for writing each of the paper is t hr.

3 Average of the marks scored in both the tests win be consirlered rbr E,ar gr.adi.g.

End Semester Examination (C):

9.

10.

11.

\o
l.rr
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1. Question paper will be based on the entire syllabus summing up to 65 marks.

2. Total duration allotted for writing the paper is 3 hrs.



Industrial Electronics and Control Laboratory
i- (PCME5040L)
,

Practical

Practical :

C.redits :

.

Scheme

2 Hrs./week

1

Examination

Teacher Assessment :

End Sem Exam :

Scheme

25 Marks

25 Marks

50 Marks

List of Laboratory Experiments
Minimum six from 1-9 and four from 1G14, in all minimum ten experiments need to be performed

out of the list given below.

1. MOSFET / IGBT as a switch

2. Single phase Bridge inverter with rectifier load

3. OPAMP as integrator

4. Implementing study of gates and Logic Operations like, NOT, AND, OR

5. Realization of basic gates using universal gates

- 6. Light dimmer circuit using Diac-tiac

7. Speed control of DC motor

8. Speed control of induction motor

9. simple rnicrocontroller-based application like Temp Measurement/ speed Measurement using

Proximity Sensor/ Piezoelecl ric Act,uator Drive

Microcontroller based speed control for Induction Motor

Experiments on feedback control systems and servomechanisms

Systern Idcltification of any one of thc sensors.

Experiment on frequency respouse system identification

Experiment on transient state response of a control system.

10.

11_

t2.

13.

74.

f,p
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Evaluation Scheme:

continuous Assessment (A): Term work shal consist of minimum 6 experiments and 5 assign-

ments.

The distribution of marks sha.ll be as follows:

1. Performance in Experiments: 05 Marks

2. Journal Submission: 05 Marks

3. Viva-voce: 05 Marks

4. Subject Specific Lab Assignment/Case Study: 10 Marks

Resea,rch based assignment, such as mini project or paper writing with focus on ergonomic design,

green technology can also be given as an assignment (recommended but not mandatory)

The final certification a;od acceptance of laboratory jounal/manual/report will be slbject to sat-

isfactory performance of laboratory work and upon fulfilling minimum passing criteria in the teacher

assessmeni.

End Semester Examination (C):

Oral / Practical examination will be based on the entire syllabus including, the practicals performed

during laboratory sessions.

,o'
\.o
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Machine Tool Engineering(PEMEb0bi_T)

Teaching Scheme

Lectures : 3 Hrs./week

Credit : 3

Examination Scheme

Term Test : 15 Marks

Teacher Assessment : 20 Marks

End Sem Exam: 65 Marks

Total: 100 Marks

PrerequisiterKnowledge of Engineering Drawing, Applied physics, Manufacturing processes,

Advanced Manufacturing Processes.

r'

iourse Objectives:

1. To study tool engineering and tool economics.

2. To study concept and design aspect of press tool used for sheet metal forming.

3. To learn principle and design aspects of Jigs and Fixtures.

Course Outcomes:

Krx.)
f,1 orrrce \3g\ SEAL /r*

\-\fiu(#

COs Course Outcomes Blooms

Level

BIooms

Description

co1 Analyse various single and multipoint cutting tools with tool

nomenclature as per standards and their design principles.

L4 Analyze

co2 Analyse tool life and economics of machining. L4 Analyze

c03 Understand design principles of press tool components for piercirrg

and blanking operation.

L1 Understand

c04 Illustrate design principles of press tool components in bending

and drawing operation.

L4 Analyze

c05 Understand appropriatcr corrbination of touls, jigs aud fixturer,

suitable for a particular machining operation.

L1 Understand

26



Course Contents

Unit-I 12 Hrs

Tool engineering:

Different svstems of tool nomenclature rike ASA, MRS, oRS and NRS, Interrerationship amorg dit:
ferent systems of nomenclature for tool angles, Constructional features of solid tool, tipped tools,

mechanically held regrind able insert type tools and throw away tip type toors, Design principres of
shanks, cutting tip and chip breakers for HSS and carbide tools, ISo coding system for tipped toors

and tool holders

Design principles of Milling cutters, Broach tool and Forming Tool.

Unit-II

Tool life and machining economics:

Definition, flank wear and crater wear, cliteria for tool failure, efect of cutting parameters and tool
geometly on tool life, Taylors tool Iife equation, Effect of cutting paramete6 on tool life, components

of product cost, optimum cutting verocity for minimum cost of production and maximum production

rate.

Unit-III

Sheet metal forming operations:

Piercing and blanking

07 Hrs

Design principles of Press tool erements viz. punches methods of retaining punches, Die block, strip-
per, Pilot, etc. Methods of reducing c.tting roads on press tools, Different types Die sets and its
selection.

04 Hrs

Unit-IV

Bending and drawing

10 Hrs

Theory of Bending, Spring back and measures to control it, Calculations for blank development of
simple bent components, minimum bend radius, types of bending dies.

Theory of Drawing, Metal flow in drawing and forming operations; reduction ratio and redrawing lirh-

its' draw clearance, drawing and blank holding forces for cylindrical draws only. Blank development

of cup.

27
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Defects in drawn as well as bent paxts, Presses selection for drawing/forming operations.

Basic construction and working of Bending and Drawing dies.

l\rliscellaneous dies: Basic construction working of shaving dies, timming dies, compound dies,

Combination dies, Coining dies, Embossing dies, simple Progressive and Compound progressive dies.

Energy overloading and press safety devices.

Unit-V 12 Hrs

Jigs and Fixtures:

Need for Jigs and Fixtures, elements of Jigs and Fixtures, basic construction of Jig and Fixture,

Location locating devices: Locating principles: degrees of freedom, redundant location, fool-

proofillg, nesting, Locators: locators that cortrol work piece on fla,t surfaces, location of cylimlrica]

surfaces, conical locators, centralizers.

Clamping clamping devices: Requirement of clamping system, position of clarnps, types of

clamps, clamping devices; examples of typical clamps (multiple clamping and equalizing devices,

quick acting clamping mechanisms such as link, toggle, cam, eccentdc, pneumatic, hydraulic and

elt'ctric devices), cornponent distortion ulder clamping and cutting forcc.s, Material uscd lbr diflcrerrt

clamping devices of jigs/flrture and recommended hardness.

construction of drill jig: Introduction, selection oflocation, supporting and clamping faces /points,
cutting tools and means of guiding and supporting Jigs, various types of Jig bushes,

construction of milling fixture: Introduction, Selection of location, supporting and clamping

faces /points choice, tool setting block and Tennon.

Indexing jig ffxture: Introduction, application of indexing, Essential features of an indexing jig

/fixture, Indexing deviccs.

Text Books

1. Tool Design by c. Donaldson and v. c. Goold,4th edition (2012), Tata McGraw Hill publica-

. tions.

Reference Books

1. F\rndamentals of Modern Manufarturing, Mikell

Sons.

P Groover, 4th edition (2010), John Wiley

2. Jigs and Fixtures, P H Joshi, 3rd edition (2010), Tata Mc Graw Hill. i')
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3. Introduction to Jigs and roor design, M. H. A. Kempster, 3rd edition, Butterworth Heinemanrr

Ltd.

4. Processes and Materials of Manufacture, R A Lindberg, 4th edition, pHI.

5. Press Tools Design and construction by p H Joshi, 4ih Edition (1996), s. chand publishing.

6. Fundamentals of Metal Machining a,,d Machine Tools, Geoflrey Boothroyd, winston A. Knight,

o

3rd Edition (2006), CRC press Taylor and trbancis group.

ASM Handbook, vol. 16: Machining by Joseph R. Davis, 9th edition, ASM Internationar.

l\rndamentals of Metal cutting and Machine Toors by B. L. Juneja, G. S. sekhon and Nitin
Seth, 2nd Edition (2003), New Age International

Metal cutting Theory and cutting Tool Design, by v. Arshinov and G. Alekseev, Mir pubrishers,

Moscow,

10. Typical Exarnples and Problems in Metal cutting and rool Design, by N. Nefedov and K.

Osipov, Mir publishers, Moscow.

Evaluation Scheme:

Continuous Assessment (A):

subject teacher will declare Teacher Assessment criteria at the start of semester.

Continuous Assessment (B):

1. Two term tests of 15 marks each will be conducted during the semester.

2. Total duration allotted for writing each of the paper is t hr.

3. Avcrage of the marks scored in both the tests will. be considered lor final grading.

End Semester Examination (C):

1. Question paper will be based on the entire syllabus summing up to 65 marks.

2. Total duration allotted for writing the paper is 3 hrs.

7.

8.
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Renewable Energy Systems (PEME5052T)

Teaching Scheme

Lbctures : 3 Hrs./week

Credit : 3

Examination Scheme

Term Test : 15 Marks

Tearher Assessment : 20 Marks

End Sem Exam : 65 Marks

Total: 100 Marks

Frerequisite!Knowledge of Energy science, Energy sources.

Course Objectives:

' 1. To study working principles of various renewable energy sources a,,d their utilities.

2. To study economics of harnessing energy from renewable energy sources.

Course Outcomes:

:'
COs Course Outcomes BIooms

Level

BIooms

Description

co1 Explain the need of difierent rencwable energy sources. L2 Understand

c02 Discuss importance of renewable energy sources. L2 Understand

co3 Discuss tarious renewable energy sources in Indian context. L2 Understand

co4 Calculate and analyse utilization of solar and wind energy. L4 Analyze

c05 Illustrate design of biogas plant. L4 Analyze

co6 Explain basics of hydrogen energy. L2 Understand

ri
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Course Contents

Unit-I 04 Hrs

Introduction to Energy sources: Renewable and non-renewable energy sources, Need for Re-

newable Energy sources, Energy consumption as a measure of Nation,s deveropmentl strategy for

meeting the future energy requirements, Globa,r and Nationar scenarios, prospects of renewable en-

ergy sources, Present status and current installations, Introduction to Hybrid Energy svstems, r,arious

MNRE programmes.

Unit-II 12 Hrs

Solar Energy: Merits and demerits, Sorar radiation - beam and difiuse radiation, solar constant,

earth sun angles, attenuation and measurement of solar radiation, local solar time, derived solar An-
gles, sunrise, sunset and day length, Methods of Sola.r Radiation estimation. Solar Energy collection

devices and Classification: Flat plate collectors, concentrating collectors, Solar air heaters-types, solar

driers, stora.ge of solar energy-thermal storage, solar pond, solar water heaters, sola"r distillation, solar

still, solar cooker, sola.r heating cooring of buildings, sorar photovortaic systems applications.

Unit-III 10 Hrs

wind Energy: Principle of wind energy conversionl Basic components of wind energy conversion

systems; wind mill components, various types and their constructional features; design consideratiors

of horizontal and vertical axis wind machines: analysis of Aerodynamic forces acting on wind mill
blades and estimation of power output; wind data and site serection considerations.

Unit-IV 08 Hrs

Energy from Biomass: Biomass conversion technologies, Biogas generation plants, classification,

advantages and disadvantages, constructional details, site selection, digester design consideration, fill-
ing a digester for starting, maintaining biogas production, Fuel properties of biogas, utilization of
biogas.

Hydrogen Energy: Methods of Hydrogen production, Hydrogen Storage, Fuel Cells and Types of
F\el Cells.

Unit-V 08 Hrs



Geothermal Energy: Estimation a.nd nature of geothermal energy, geothermal sources and Re-.

sources like hydrothermal, geo-pressured hot dry rock, magma. Advantages, disadvantages and Ap-

plication of geothermal energy, prospects of geothermal energy in India.

Euergy from the ocean: ocean Thermal Electric conversion (orEC) systems like open cycle,

ciosed cycle, Hybrid cycle, prospects of orEC in India. Energy from tides, basic principle of tidal

power, single basin and double basin tidal power plants, advantages, limitation and scope of tidal

energy. Wave energy and power from wave, wave energy conversion devices, advantages and disad.-

vantages of wave energy.

Reference Books

1. Non-conventional energy sources, G.D. Rai, 6th edition, 1g8g, Khanna publishers.

2. Renewable Energy; Power for a sustainable Future, Edited by Godfrey Boyle, 3rd Edition, 2012,

Oxford University Press.

solar Energy: Principles of rhermal collection and Storage, s. p. Sukhatme, J K Nayak, 4th

edition, 2017, TMH.

Solar Energy: Fundamentals and Applications, H.p. Garg, Jai prakash, 1st revised edition,

1997, TMH.

Wind Power Technology, Joshua Earnest, 2014, pHI Learning.

Renewable Energy Sources, J. W. Twidell, Anthony D. Weir, 1986, ELBS pub.

Energy Conversion Systems, R. D. Begamudre, 1ggg, New Age International (p) Ltd., publish_

EIS.

,5.

6.

7.

8. Solar Photovoltaics:

2013, PHI Learning

Fundamentals, Technologies and Applications, C S Solanki, 3rd Edition,

9. Biomass Regenerable Energy, D. D. Hall and R. p. Grover, John Wilev. New york.

10. Wind and Sola.r Power Systems, Mukund R patel, 2nd edition, 2005, CRC press.

'11. . wind Energy Explained: Theory, Design and Application, J F Manwell, J. c. McGowan. A.

L. Rogers, John Wiley and Sons

12. N{agneto Hydrodynamics, Kuliovsky, Lyubimov, 3rd editioi, 2014, Addiso pubrishers.

Evaluation Scheme:

/9re)
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Continuous Assessment (A):

subject teacher will decrare Teacher Assessment criteria at the start of semester.

Continuous Assessment (B):

1. Two term tests of 15 marks each will be conducted during the semester.

2. Total duration allotted for writing each of the paper is t hr.

3. Average of tlte marks scorcd in botli the tests wili be considercd for final grading.

End Semester Examination (C):

1. Question paper will be based on the entire syllabus summing up to 65 ma.rks.

2. Total duration allotted for writing the paper is 3 hrs.

69=xU
g( "ss;:.):
r.e \ -/ >t
'\ .o\----l a ,/./

.-'rRpr-tg



Quality Engineering(PEMEbOb3T)

Teaching Scheme

Lectures : 3 Hrs./week

Ciedit : 3

Examination Scheme

Term Test : 15 Marks

Teacher Assessment : 20 Marks

End Sem Exam: 65 Marks

Total: 100 Marks

PrerequisiteiKnowledge of Probability and Statistics.

.

Gourse Objectives:

1. Understand basic quality management principles.

2. Understand the relationship of the quality engineer to the quality system.

3. Analyse the relationship of statistics to a process.

4. Understand process capability and use statistical process control to monitor a process.

' 5. Generate arceptance sampling plans and identify and use technical quality tools.

6. Apply problem-solving tools and basic statistical concepts, process cortrol and process capability
plans, accepta.nce sampling, and attribute controls.

Course Outcomes:



COs Course Outcomes Blooms

Level

Blooms

Description

co1 Explain the importance of Quality for survival and growth of auy

business.

L4 Analyze

c02 Prepare and interpret the control charts for variables and at-

tributes.

L3 Apply

c03 Evaluate Process capabiliiy and determine tolerance limits. Evaluate

c04 Apply ANOVA test and determine the degree of relation between

independent variables.

L3 Apply

co5 Elaborate significance of quality and application of Six Sigma in

service sector.

L1 Understand

.10



Course Contents

Unit-I

Introduction:

08 Hrs

D!fferent Definitions and Dimensions of Quality, Historica.l Perspective, Contribution of Renorvnecl

Quality Gurus, Total Quality Management Basic Philosophy, Approach, Barriers.

Mindset of Qualitv Improvements:

High quality of product and service and their associated customer satisfaction ere the key to the

survival and growth for any enterprises. Management culture a.dvocating a total commitment to cus-

tomer satisfaction through continuous improvement and innovation in all aspects of the business must

be discussed in detail.

Unit-II 10 Hrs

Introduction to Control charts, Construction and application. Chance and assigrable causes of

process variation, Statistical basis of the control chart for variable, Attribute control charts p, [np,

cland u charts.

Acceptance sampling Fundamental, oc curves, sampling plans for Attributes, signal and double

sampling plans, Multiple and sequential sampling plans, sampling pla.ns for variables Demo on use of

software like MS Excel, Ivlinitab and JI\{P for control cha.rts and acceptance sarnpling.

Unit-III 08 Hrs

Tolerance Design:

Process Capability Analysis, Process Capability Ratios, F\rnctional limits, tolerance design for Ntype.

L-type and S-type characteristics, tolerance allocation for multiple components. Parameter and Tol-

erance Design: Introduction to parameter design, signal to noise ratios, design strategy,

some of the case studies on paxameter and tolerance designs.

Unit-IV 10 Hrs

Introduction to Design of Experiments: Introduction, Methods, Taguchi approach, Achieving

robust design, Steps in experimental design. Introduction io ANovA, Need for ANovA, No-wav

ANovA, one way ANovA, Two-way ANovA, ANovA for four level factors, multiple level factors.

Introduction to t-test, f-test and hypothesis in connection with ANOVA.
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Demo on use of softwa.re like MS Excel, Minitab and JMp for DOE.

Unit-V 06 Hrs

Quality in Service Sectors:

cha,racteristics of Service Sectors, Quality Dimensions in Service Sectors, Measuring euality in Dif-
ferent Service Sectors, six sigma DMAIC methodology, and toors for process improvement,six sigma

in services and small organizations, statisticar foundations, statisticar methodology.

Text Books

1. Introduction to statisticar euarity contror; D. c. Montgomery; Edition 6 ; 2009 ; John w ey

Sons

Taguchi Methods explained: Practicar steps to Robust Design; Tapan p. Bagchi; 19g3; prentice

Hall Pvt. Ltd.. New Delhi.

Managing for Total Quality; N. Logothetis; 1992; prentice Hall of India

Reference Books

1. Statistical Quality Control; Grant and Leavenworth; 1996; McGraw-Hill

2. statistical Quality Design and contror; R.E. Devor, T. chang, J .w. sutherland, 2007; prentice

Hall

3. Managing Quality; D.A. Garvin;1988; Free press

4. Introduction to Quality Engineering; G. Taguchi; 19g6; Asia.n productivity organisation

5. Poor Quality Cost; H.J. Ha_rrington; 1gg7; Tayler and trYancis

6. Quality Engineering Using Robust Design; M.S. phadke:19g9; prentice Hall

Quality control and Industrial statistics; Acheson J. Duncan; Fifth Edition;19g6; IRWIN

Quality Enginoering ofi-line mcthods and applications; Chao_Ton Su; 2016; CRC press Taylor

Francis Group.

9 statistical Methods for Quality Assurance; stephen B. Vardeman,J. Marcus Jobe; second Edi-

tion ; 2016 ; Springer-Verlag

7.

8.



Evaluation Scheme:

Continuous Assessment (A):

Subject teacher will declare Teacher Assessmert criteria at the staxf, of semester.

Continuous Assessment (B):

1. Two term tests of 15 marks each will be conducted during the semester.

.. 2. Total duration allotted for writing each of the paper is t hr.

3. Average of the urarks scored in both the tests will be considered for final gradilg.

End Semester Examination (C):

.1. Question paper will be based on the entire syllabus summing up to 65 marks.

, 2. Total duration allotted for writing the paper is 3 hrs.
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Python for Mechanical Engineering

(PCME5060r)

Practical Scheme

Practical ; 2 Hrs./week

Credits : 1

Examination Scheme

Teacher Assessment : 25 Marks

End Sem Exam: 25 Marks

Total: 50 Marks

Course Objectives:

1. To understand the coding environment of python programming

2. To apply python coding skills for various Mechanical problems

Course Outcomes:

Understand the coding environment of python software.

Urrderstand the basics of python.

To read, analyse and visualize data. Remember,

Understand,

Analyze

To apply the python skills for Mechanical problems.

ff.ffi
r. \ ,/.> I\g'M#
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Unit-I 04 Hrs

Introduction to Python: Python history, Introduction to Anaconda, Spyder IDE, how to go about

piogramming, understanding of the layout of the programmirg envirbnment and spyder.

Unit-II 07 Hrs

Basics of Python: Assignment Statement, variable aud datatypes, Loops, Strings, Lists,Operators,

Airays, Sorting, F\mctions and Dictionaries.
,,

Unit-III 07 Hrs

Data Handling and Manipulation: Reading Data, Introduction to Pandas Dataframe and Nurupy,

Data Visualization, exploratory Data Analysis.

Unit-IV 10 Hrs

Using Python for Mechanical Applications (Design, Therrnal and Manufacturing)

List of Laboratory Experiments

1. To ta.he input from user and print the sum, smaller no, larger no.

2. At least two programs involving operations related to Basics of python.

3. At least two programs related to Data handling and manipulation

' 4. Python applied to Mechanical Applications At least 3

Any other experiment based on syllabus may be included, which would help the learner to understand

topic/concept.

Reference Books

1. Problem Solving and Programming; s. Kuppuswamy, s. Malliga, c.s. Kanimozhi selvi. K.

Kousalva; 2019; Tata McGraw Hill.

2 lntroducing Python Modern computing in simple packages: Bill Lubanovic; 1st edition; 2014;

O'Reilly Media
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3. Python: The Complete Reference; Martin C; 1st edition; 201g; Taia MacGrawHill

4. Core Python Programmingl R. Nageswara Rao; 2nd edition; 201g; DreamTech press

5. Let Us Python; Yashavant Kanetkar; 2019; BpB publication

Evaluation Scheme:

Continuous Assessment (A): Term work shall consist of minimum 7 experiments and 1

Project.

The distribution of marks shall be as follows:

1. Performance in Experiments: 05 Marks

2. Journal Submission: 05 Ma.rks

3. Viva-voce: 05 Marks

4. Subjr:ct Spccific Lab Assignment/Ctrse Study: 10 Marks

I\4ini

The final certification and acceptance of laboratory journal/manual/report will be subject to sat-

isfactory perlbrmance of laboratory work and upon fulfilling minimum passing criteria in the teacher

assessment.

End Semester Examination (C):

Oral / Prarctical examination will be based on the entire syllabus including, the practicals performed

during laboratory sessions.
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COs Course Outcomes

Plan, organize and write technical documents like reports, propos_

als and resea,rch papers in the prescribed format using appropriate

Ianguage and style with an understanding ofethics in written cou_

munication.

Apply techniques of writing."*m
cussion and facing interviews.

Develop interpersonal skills in professional and personal situations.

understand the documentatio"m
meetings in a professional manner.

Design and deliver efiective presentations using power point.

Blooms

Level

Blooms

Description

co1 L6 Create

c02 L3 Apply

co3 L6 Create

c04 L2 Understand

co5 L2 Understand

co6 L6 Create
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Unit-I Technical Writing 08 Hrs

Report Writing: Types of report, parts of formal report, collection of data and survey analysis,

pre-writing of report, language and style in reports, formatting of reports, referencing in report

P"roposal Writing: Types of technical proposals, format of proposal, Ianguage and style, preserta-

tion of proposal

Technical Paper Writing: Parts ofa technical paper, language and formatting, referencing in IEEE

format

Plagiarism: Types of plagiarism, consequences of plagiarism

l
I

Unit-II Employment Skills 06 Hrs

Group Discussion: Purpose of a GD, types of GD, criteria for evaluating a GD, Dos and Donts of

a GD, Tips to be successful in GD

Clver Letter Resume Writing: Format and content of cover letter, types of resume, structure,

content a:rd formatting of resume

Interview Skills: Types and modes of interview, Prepa,ration for interview, Dos and Donts of inter-

06 Hrs

Leadership: Types of leadership, leadership styles, case studies

Team Building: Difference between group and team, importa.nce of team work, strategies to be a

good team player

Time Management: Importance of time management, cultural views of time, 80/20 rule, time

wisters, setting priorities and goals,

Conflict Management: Types of conflicts, strategies io marr.g" conflict, case stuclies.

Unit-IV Meetings and Documentation 02 Hrs

Planning and preparation for meetings, strategies for conducting effective meetings, notice, agenda

and minutes of a meeting, business meeting etiquettes

Unit-V Cross-cultural communication and Ethics OB Hrs

Comnunication across cultures, professional and work ethics, responsible use of social media, intro-
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view, frequently asked questions during interview

Unit-Ill:Introduction to Interpersonal Skills

Emotional Intelligence: Definition, difference between IQ and EQ, how



duction to Intellectual Property Rights

Unit-VI Presentation Skills 02 Hrs

Presentatiou strategic's, overcorning stage fear, techuiques to preparrr c:ffective pgwerpoint preseltation

List of Assignments

1. Business Proposal (Powerpoint presentation)

2. Resume writing

3. Interpersonal Skills (documentation of activity)

4. Meetings and Documentation (Notice, Agenda, Minutes of Mock Meetings)

5. Business ethics

6. Presentation Skills

Any other experiment based on syllabus may be included, which would help the learner to understand

topic/concept.

Reference Books

1. Ffed Luthans, Organizational Behavior, McGraw Hill, edition

2. Lesiker and Petit, Report Writing for Business, McGraw Hill, edition

3 Huckin and olsen, Technical writing and professionar comm-unication, McGraw Hill

4. wallace and Masters, personal Deveropment for Life and woik, Thomson Learning, 12th edition

5. Heta Murphy, Efiective Business Communica,tion,.Mc Graw Hill, edition

6. sharma R.c. and Krishna Mohan, Business correspondence and Report writing, Tata McGraw-

Hill Education

T Ghosh, B. N., Managing Soft sk ls for personarity Deveropment, Tata McGraw H I. Lehmar,

8. Bell, Smith, Management Communication Wiley India Edition, 3rd edition.

9. Dr. AIex, K., Sofi Skills, S Chard and Company

10. Subramaniam, R., Professional Ethics Oxford University press.
.
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The distribution of ma,rks shall be as follows:

Assignments: 25 Ma.rks

Project Report a.nd Presentation: 15 Ma.rks

Group Discussion: 10 Marks
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Semester Project-Ill (PJMEE0S0I,)

Practical Scherne
Practical : 02 Hrs./week
Credit : 01

Examination Scheme
- Teacher Assessment : 25 Marks

End Sem Exam: 25 Marks
Total : 50 Marks

Course Objectives:

students are expected to design, simurate/imprement a project based on the knowledge acquired

from curent semester subjects.

Course Outcomes:

CO Course Outcomes Blooms

Level

Blooms

Description

co1 Conduct a survey of several ar.ailable literatures in the pre-

fcrrcd field ol study.

L4 Analyze

c02 Demonstrate various/alternate approaches to complete a

project.

L2 Understand

co3 Ensure a collaborative project environment by interacting

and dividing project work among team members.

Apply

c04 Present their project work in the form of a technical report

/ paper and thereby improve the technical communication

skill.

L3 Apply

co5 Demonstrate the ability to work in teams. and manage the

conduct of the research study.

L2 Understand
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i
S.emester Project:

The purpose of introducing semester project at second year level is to provide exposure to students

with a variety of projects based on the knowledge acquired from the semester subjects. This activity

is supposed to enrich their academic experience and bring enough maturity in student while selecting

the project. Students should take this as an opportunity to develop skills in implementation, pre-

sentation and discussion of technical ideas/topics. Therefore, proper attention shall be paid to the

content of semester project report which is being submitted in partial fulfillment of the requirements

of the Second Year and it is imperative thai a standard format be prescribed for the report.

Each student shall work on project approved by departmental committee approved by the Head

of Department, a group of 03 to 05 students (max allowed: 5 students in extraordinary cases, subject

to the approval of the department committee and the Head of the department) shall be allottetl for

each semester Project. Each group shall submit at least 3 topics for the Semester project. The

departmental committee shall fi.nalize one topic for every gr-oup. Semester Project Title or Theme

should be based on knowledge acquired during semester. The project work shall involve sufficient work

so that students get acquainted with diflerent aspects of knowledge acquired from semester subjects.

Student is expected to:

o Select appropriate project title based on arquired knowledge from current semester subjects.

o Maintain Log Book of weekly work done(Log Book Format will be as per Table 1).

, . Report weekly to the project guide along with log book.

Assessment Criteria:

At the cnd of the scmestcr, aftc'r conlirrnatiol by the project guide, cach projcct group will

submit project completion report in prescribed format for assessment to the departmental com-

mittee (including project guide).

Assessment of the project (at the end of the semester) will be done by the departmental com-

mittee (including project guide).

Prescribed project report guidelines:

Size of report sha.ll be of minimum 25 pages. Project R€port should iiclude appropriate content for:

o Introduction

o Literature Survey

o Related Theory

o Implementation details

48



o Project Outcomes

o Conclusion

o References

Assessment criteria for the departmentar committee (including project guide) for con-
tinuous Assessment:

Guide will rnonitor weekly progress and marks allocation will be as per Table 2.

Assessment criteria for the departmentar committee (incruding project guide) for End
Semester Exam:

Departmental committee (including project guide) will evaluate project as per Table 3.

Each group shall present/publish a paper based on the semester project in reputed/peer reviewed

Conference/Journal/TechFest/Magazine before end of the semester.

Tabie Book Format
Sr Week (Start DaterEnd Date) 'Work Dore Sign of Guide Sign of Coordinator

1

2

Sr Exam

Seat

No

Name of
Student

Project
Selection

Desisn/

Methodol-
ogv

Fabrication/
Modelins/
Simulation

Result Ver-

iffcation
Total

5 5 5 5 5 25
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:Employability Skill Development Program-Il
(HMMEsOeoL)

Practical Scheme
Practical : 02 Hrs./week
Credit : 01

l

Examination Scheme
Teacher Assessrnent : 50 Marks

Total : 50 Marks

Prerequisitel Basic Mathematics, Basic knowledge of C programming.

Course Objectives:

1. To enhance the problem solving skills with real life examples.

2. To enable the students to express their thoughts and knowledge on various platforms.

3. Able to describe the basic database management system.

4. Able io implement basic programming project using python.

CO Course Outcomes Blooms

Level

Blooms

Description

co1 Analyze and solve the logical problem based on words, venn

diagram etc.

L4 Analyze

c02 Understand and solve the English comprehension, Sentence

completion, Sentence Correction problems.

L2 arrd

L4

Understand,

Analyze

co3 Understand and illustrate the concept of. Exception Han-

dling, Garbage collection.

L2 and

L3

Understand,

Applv

c04 Understand and describe the fundamental of DBMS, NoSql,

MongoDB.

L2 Understand

,o'
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Course Contents

Unit-I
Reasoning : Data sufficiency, Logical Dcductions, Logicar sequence of words, Logical Venn Dia-
grams, statement and Arguments, statement and Assumptions, statement and conclusions sylrogism.

English: Reading comprehension, Para Jumbles, croze Test, Tenses/ voice/ Speech, prepositions/

SVA/ Articles, Vocab /Verbal Analogy, Sentence completion, Sentence Correction.

Unit-II
Modules: Introduction, Importance or Mod,larity programming, Import keyword, user defined mod-

ules creation, Function based modules, crasses based modures, connecting modures, from keyword.

Exception Handling: Introduction, The need of exception handling, Getting exceptions, Default

exception handler, Handling exception, Tly, Except.

Garbage collection: Introduction, Irnportance of manuar GC, Self-referenced objects, gc module,

Collect0 method, Threshold function.

Unit-III
collections trYamework: Introduction to corection of data types, Importance of Data processing,

DS algorithms introduction.

List: Create a list, Adding elements, Deleting elements, Pre-definetl functionality of List, Nested List,
Immutability and Mutability of List.

Set: The functionality of Set object, Flozen set, Dictionaries, create a dictionary, Adding elements

Dict: Ple-defined lunctions of Dict class, programs using Collection types.

Unit-IV
Tkinter- GUI: Types of Layouts , create Labels and Display images, create Buttons, create Events,

StringVar class, Calculator program using GUI

Basic ML AI including Projects Iterators, Nested functions, Generators, closures, Decorators, Basic

ML and AI, PIP, Visualization etc

Project Domain(Per domain 1 or 2 project)

1. ML/AI Based Proiects

2. Data Analysis Based projects

3. Test Summarization based projects

4. web scrapping and crawling

Unit-V
DBMS Using Python: Introduction to Mysql, Mysql

,rr-*N
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commands, Execute DRL commands, Execute DML commands, Tbansaction management examples

(mttlact< and commit), GUI Database connectivity.

NoSql Using Python: Installation and Configuration, MongoDB Advantages, MongoDB Data

Modelling, MongoDB Tools, Collection and Documents, CRUD and the MongoDB Shell, Iniroduc-

tion to CRUD, Introduction to the MongoDB API, Creating a Database, Collection and Documents.

Data Modelling and Schema Design: Mo ngoDB Database References Model Tlee Structures,

N{ongoDB Analysing Queries, MongoDB Atomic Operations, MongoDB Map Reduce, MongoDB Text

Search, MongoDB Regular Expression, MongoDB Capped Collections.

Administration: MongoDB Deployment and Cluster setup, MongoDB GridFS, Tfident Spout,

Working with Replica Sets, MongoDB Sharding.

Reference Books:

1. Dr. R S Aggarwal, Quantitative Aptitude for Competitive Examinations, S. Chand Publication.

M. G. Venl<ateshmurthy, Programming Techniques through C, Pearson Publication.

3. Behrouz Forouzan, A Computer Science Structure Programming Approaches using C, Cengage

Learning.

4. YashwantKanetkar, Let Us C, BPB Publication.

Evaluation Scheme:

Teacher Assessment(TA):

Teachers Assessment (TA) will carry weightage of 50 marks. The distribution of marks for term rvork

shall be as follows;

1. MCQ Test based on Aptitude: 20 Marks

MCQ Test based on Programming skills: 20 Marks

3. Mock Interview: 10 Marks

Any other component recommended by BOS and approved by Dean Aca.demics.

2.

2.
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Detailed syllabus of Third Year in Mechanical
Engineering (Semester VI)



Machine Design I (PCME6010T)

Examination Scheme

Term Test : 15 Marks

Teacher Assessment : 20 Marks

End Sem Exam: 65 Marks

Total: 100 Marks

Prerequisite:

1. Knowledge of Strength of Materials

' 2. Knowledge of Material Technology

Course Objectives:

1.

2.

To familia"rize with use of design data books various design codes of practices

To study basic principles of machine design

3. To acquaint with the concepts of design based on strength rigidity

Course Outcomes:

COs Course Outcomes Blooms

Level

Blooms

Description

co1 Use design data books in designing various components. Applv

c02 Illustrate basic principles of machine design. L4 Analyze

co3 Demonstrate understanding of various design considerations, the-

ories of failures, Standards/Codes.

L3 Applv

c04 Design machine elements for static as well as dynamic loading. L6 Create

c05 Design machine elements on the basis of strength/ rigidity con-

cepts.

L6 Create



Course Contents

Unit-I
06 Hrs

Introduction to Machine Design: Mechanical Engineering Design, Design methods, Aesthetic
and Ergonomics consideration in design, Material properties and their uses in design, Manufacturing
consideration in design, Design consideration of casting and forging

Basic Principle of Machine Design: Modes of fa,ures, Factor of sa.fety, Design stresses, Guide-
lines for selection of rheories of failures in the process of designing, Standards, I.s. codes, preferred

Series and Numbers.

Unit-II

Unit-V

Design of springs: Deiign of helicar compression and tension Springs under static

16 Hrs

Design against Static Loads: Cotter joint, Knuckle joint, T\rn buckle, Bolted and welded joints
under eccentric loading;

curved Beams: Assumptions made in the analysis of curved beams, J)esign of curved beams: Bend-
ing stresses in curved beams such as crane hook, C_frame, etc,

Power Screw C-clamps along with the Flame, Screw Jack

Unit-III
05 Hrs

Design against Fluctuating Loads: variabre stresses - reversed, repeated, fluctuating stresses. Fa-
tigue failure; static and fatigue stress concentration factors, Endurance limit estimation of enduraurce
limit' Design for finite and infinite life, soderberg and Goodmandesign criteria, Fatigue design under
combined stresses

Unit-IV
08 Hrs

Design of shaft: power transmitting and power distributi-ff shalts (excluding crank shaft) under
static and fatigue loading

Keys: Types of Keys and their selection based on shafting condition

Couplings: Classification of co,pling, Design of Flange couplings, B,sh pin type flcxible couplings

07 Hrs

and Variable
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Ioads, desrgn oI Leat sprlngs

. Design of Thin Cylindrical and Spherical Shells:

Design of Cylinders, Cylindrical shell with hemi spherical ends and Spheres.

"

Text Books

1. Mechanical Engineering Design by J.E.Shigley, McGraw Hill

: 2. Design of Machine Elements - V.B. Banadari, Tata McGraw Hill Publication

' 3. Design of Machine Elements - Sharma, Purohil. Prentice Hatl India Publication McGrawHill

Reference Books

1. Design of Machine Elements by V.M.Faires

2. Design of l\Iachine Elements by Spotts.

3. Machine Design by R.C.Patel, Pandya, Sikh, Vol-I II C. Jamnadas Co

4. IVlarhine Design by Black Adams, McGraw Hill

5. Design Data book by P.S.G. College of Technology, Coimbatore.

6. Design Data Book- Mahadevan.

Evaluation Scheme:

Continuous Assessment (A):

Subject teacher will declare Teacher Assessment criteria at the staxt of semester.

Continuous Assessment (B):

1. Two term tests of 15 marks each will be conducted during the semester.

2. Tota.l duration allotted for writing each of the paper is t hr.

3. Average of the marks scored in both the tests will be considered for final grading.

End Semester Examination (C):

1. Question paper will be based on the entire syllabus summing up to 6b marks.

2. Total duration allotted for writing the paper is 3 hrs.

r.r,r',
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Machine Design I Laboratory (PCME6010L)

Practical Scheme

Practical ; 2 Hrs./week

Credits : 1

Examination Scheme

Teacher Assessment : 25 l,{arks

End Sem Exam : 25 lIarks

Total: 50 Marks

List of Design exercises /Assignments /Sheets:
Part (A).Following assignments are to be sorved in the rab sessiors in the form of tutoriar or

software based exercises (Minimum six):

1. Design of Curved Beams

2. Design of Cotter Joint

3. Design of Knuckle Joint

4. Design of C-clamp along with frame

5. Design of Screw jack

6. Design of Bolted and welded joints

7. Design under fluctuating loads (finite and infinite life)

8. Design of Sha.ft

9. Design of Coupling

10. Design of Leaf spring

11. Design of Helical Spring

Part (B) Prepa.re a layout of following using any CAD software (Minimum two):

1. Layout of Cotter Joint

2. Layout of Knuckle Joint

3. Layout of Gclamp

4. Layout of Screw jack

5. Layout of coupling

4



. 6. Layout of Leaf spring

Evaluation Scheme:

C^ontinuous Assessment (A):

Term work shall consist of Part (A) and Part (B).

" The distribution of marks sha.ll be as follows:

1. Part (A): 15 Ma.rks

" 

2. Part (B): 10 Marks

The final certification and acceptance of laboratory journal/manual/report will be subject to satis-

factory perlbrmance of laboratory work and upon fulfilling minimum passing criteria in the teacher

assessment.

End Semester Examination (C):

Oral / Practical examination will be based on the entire syllabus including, the practicals performed

during laboratory sessiorx.
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Refrigeration and Air Conditioning

(PCME602oT)

Teaching Scheme

Lectures : 3 Hrs./week

Credit ; 3

Examination

Term Test :

Teacher Assessment :

End Sem Exam :

Total:

Scheme

15 Marks

20 Marks

65 Ma.rks

100 Marks

Prerequisite! Knowledge of thermodynamics, heat transfer and fluid mecrra.nics.

Course Objectives:

1. To apply the thermodynamic principles to refrigeration and air_conditioning systems.

2. To analyse and compare the perlbrmance of different refrigeration and air-conditioning systems.

3. To study the controls and applications of refrigeration and air-conditioning systems.

Course Outcomes:



COs Course Outcomes Blooms

Level

Blooms

Description

co1 Apply the fundamenta,ls of thermodynamics to refrigeration svs-

tems and calculate the coefficient of performance of reyersed

Carnot cycle, Bell-Coleman cycle a.nd Aircra,ft refrigeration sys-

tems.

L3 Apply

c02 Analyse the vapour compression refrigeration systems, compo-

nents and interpret the importance of reftigerant properties and

its selection criteria.

L4 Analyze

c03 Analyse the psychrometric properties, processes, charts and prin-

ciples of air-conditioning.

L4 Analyze

c04 Design air-conditioning systems using cooling load calculations

and duct design principles.

L6 Design

co5 Discuss the applications and controls of various refrigeration and

air-conditioning systems.

L2 Understand



Course Contents

Unit-I 08 Hrs

Introduction to Refrigeration:

Methods of refrigeration, First and Second Law applied to refrigerating machines, Carnot refrigerator

carnot heat pnmp. unit of refrigeration, co-eficient of performance, Energy Efficiency Ratio (EER)

a nd BEE star rating.

Air refrigeration systems: Bell Coleman cycle, analysis and applications. Aircraft refrigeratiorr sys-

tems: Simple, Bootstrap, Reduced ambient Regenerative aircraft cooling system, Importance of Dry
Air Rated Temperature.

Unit-II 12 Hrs

Vapour Compression Refrigeration Systems:

Simple vapour compression cycre, Efiect of liquid sub cooling superheating, effect of evaporator aud

condenser pressures, methods of sub-cooling, Use of p-h charts, Actuar vcR cycle, 2 stage vcR
systems applications. Types of compressors, condensers, Expansion devices and Evaporators.

cooling tower: Types of cooling towers, tower approach, tower range, tower efficiency, tower losses,

tower maintenance.

Refrigerants: Desirable properties of refrigerants, ASHRAE numbering system for refrigerants, sec-

ondary refrigerants, oDP and GWP, Montreal Kyoto protocol and Indias commitment Recent

developments in refrigerants.

Non-Conventional Refrigeration Systems:

Ammonia-water Lithium BromideWater vapour absorption refrigeration system, Thermoelectric Le-

frigeration, Thermo-acoustic refrigeration, Vortex tube refrigeration systerns Radiant heating and

cooling systems.

Unit-III

Psychrometry:

06 Hrs

Need for air conditioning, Principle of psychrometry, psychrometric properties, chart and processes,

Bypass fartor, sensible heat factor, Adiabatic miing of two air streams, Air washers, Requirements

of comfort air conditioning, Summer and Winter Air conditioning.

12 Hrs)e
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Drsign of Air Conditioning Systems:

Diff"r"nt Heat sources, Cooling Load estimation, Ventilation a.nd infi.ltration, Inside and Outside De-

sign condition, RSHF, GSHF, ERSHF, Room appaxatus dew point and coil apparatus dew point.

Introduction to Unita.ry Products: Room/Split and Packaged Air Conditioners, Introduction to recent

developments: VRF systems, VAV systems, Inverter Units.

Human Comfort, Thermal exchange ofbody with environment, Effective temperature, Comfolt chart,

Comfort zone, Indoor Air Quality, Green Buildings.

Duct Design: Iliction chart for circular ducts, Equivalent diameter of a circular duct for rectangular

ducts, Methods of duct design, Factors considered in air distribution system, Air distribution systems

for cooling and heating.

pnit-V 04 Hrs

iontrols and Applications: Controls: LP/HP cut-ofi, Thermostats, Humidistats, Intellocking

control, Electronic Controllers.

Applications: Refrigeration A/C Ice plani food storage plants dairy and food processing plants,

Food preservation, FYeeze Drying, A/C in textile industry, printing, pharmaceutical industry a.nd

Hbspitats Deep sea water air-conditioning.

Text Books

1. Refrigeration and air-conditioning C. P. Arora, 3rd Edition, 2017, McGraw Hill

2. Refrigeration and air-conditioning Domkundwar, Arora, 2018, Dhanpat Rai

3. Basic Refrigeration and air-conditioning- P. Ananthanarayana, TMH

4. Refrigeration and air-conditioning R K Rajput, 3rd Edition, 2013, S.K. Kataria Sons

5. Refrigeration and air-conditioning Manohar Prasad, 3rd Edition, 2015, New Age Publisher

Reference Books

1. Principles of refrigeration R J Dossat, Willey Eastern Publication

2. Refrigeration and air-conditioning W F Stoeker and J W Jones, TMH

3. Air Conditioning System Design Roger Legg, Butterworth-Heinemann Publication

4. ASHRAE Handbook of F\rndamentals

{W'r9



ISHRAE Refrigeration Handbook

ISHRAE Air Conditioning Handbook

Evaluation Scheme:

Continuous Assessment (A):

subject teacher will decla.re Teacher Assessment criteria at the sta.rt of semester.

Continuous Assessment (B):

1. Two term tests of 15 marks each wiII be conducted during the semester.

2. Total duration allotted for writing each of the paper is t hr.

3. Average of the marks scored in both the tests will be considered for final gra.ding.

End Semester Examination (C):

1. Question paper will be based on the entire syllabus summing up to 65 marks.

2. Tota.l duration allotted for writing the paper is 3 hrs.

5.

6.
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Refrigeration and Air Conditioning Laboratory

1

;

(PCME6020L)

Practical

Practical :

Credits :

.

Scheme

2 Hrs./week

1

Examination Scheme

Teacher Assessment : 25 Marks

End Sem Exam : 25 Marks

Total: 50 Marks

List of Laboratory Experiments: (Any six)

I. Tlial on Refrigeration test rig.

2. tia.l on Air conditioning test rig.

.3. 
Siudy of domestic refrigerator along with wiring diagram.

' 4. Study of Ieak detection, evacuation and charging of refrigerant.

5. R.eport ol different protocols to regulate global warming.

6. Simulation of VCR system with an open-source software.

7. Cooling load estimation exercise for an actual scenario.

8. Visit report of a manufacturing unit of refrigerator/air-conditioner or a cold storage plant/ice

plarrt.

Evaluation Scheme:

Continuous Assessment (A):

Terrn work shall consist of minimum 5 experiments and minimum 2 assignments.

The distribution of marks sha,ll be as follows:

1. Performance in Experiments: 05 Marks

2. Journal Submission: 05 Marks

3. Viva-voce: 05 Marks

4. Subject Specific Lab Assignment/Case Study: 10 Marks

11



Thc final ccrtification and acceptance of laboratory journal/manual/report will br, subjtrct to satis-

factory perfbrmance of laboratory work and upon fulfilling minimum passing criteria in the teacher

assessment.

End Semester Examination (C):

Oral / Practical examination will be based on the entire syllabus including, the practicals performed

during laboratory sessions.
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Mechatronics (PCME6030T)

Teaching Scheme

Lectures : 3 Hrs./week

Credit : 3

Examination Scheme

Term Test : 15 Marks

Teacher Assessment : 20 Marks

End Sem Exam : 65 Marks

Total: 100 Marks

Course Objectives:

Course Outcomes:

1. To study key elements of Mechatronics system and its integration

2. To familiarise concepts of sensors characterization and its interfacing with microcontrollers

3. To study continuous control logics i.e. P, PI, PD and PID

4. To study discrete control logics in PLC systems and its industrial applications.

5. To Design Pneumatic and Hydraulic Circuits.

COs Course Outcomes Blooms

Level

BIooms

Description

co1 Represent Mechatronics system with block diagrams. L3 Applv

c02 Identify the suitable sensor and actuator for a given mechatronics

system.

L1 Remember

co3 Distinguish ald analyse various circuits for signal conditioning and

their interfacing with microcontrollers.

L4 Analyze

c04 Design hydraulic/pneumatic circuits. L6 Create

c05 Analyse continuous control logics (P, PI, PD and PID) for stan-

dard input conditions.

L4 Analyze

co6 Develop ladder logic programming. L6 Create



Course Contents

Unit-I

Introduction of Mechatronics and automation

Key elements of mechatronics and automation, Applications of Mechatronics domestic, industrial etc.

Levels of automation

Automation principles and strategies: ten strategies of automation and production system, automa-

tion migration strategy

Advanced automation functions: safety, maintenance repair diagnosis, error detection and re-

covery

Unit-II 06 Hrs

Sensors ald actuators

Sensors: Criteria for selection of sensors based on requirements, principle of measurement, sensing

method, performance cha.rt etc. (Displacement, temperature, acceleration, force/pressure) based on

slal ic and dynamic characteristics.

Actuators: Selection of actuators based on principle of operation, performance characteristics, max-

imum loading conditions, safety etc.

Principle and selection of mechano-electrical actuators (1) DC motors (2) Stepper Motors (3) Solenoid

Actuators (4) Servo Motors (5) BLDC.

Unit-III 08 Hrs

Mechanization, Automation and Interfacing: Mechanization and automation, product cycle,

hard Vs flexible automation, Capital- intensive Vs low-cost automation Types of systems-mechanical,

electrical, hydraulic, pneumatic and hybrid systems Automation using CAMS, Geneva mechanisms,

gears etc.

Assembly line Automation; automated assembly systems, transfer syptems, vibratory bowl feeders,

non-vibratory feeders, pa.rt orienting, feed track, part placing part escapement systems Introduction

to Material storage/ handling and transport systems, and its automation using AS/RS, AGVS and

conveyors etc.

Interfacing: Interfacing of 8051 with Different types of Mo

06 Hrs

10 Hrs
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:

Pnerrrnatic and Ilvdraulic Circuits

Hydraulic urd prr",r*uti" devices-Difierent types of valves, Actuators and auxiliary elements in Pneu-

matics hydraulics, their applications and use of their ISO symbols Synthesis and design of circuits

(up to 3 cylind.ers)pneumatic, electro pneumatics and hydraulics

Design of Electro-Pneumatic Circuits using single solenoid and double solenoid valves; with and with-

out grouping

Unit-V 12 Hrs

Introduction to Robotics, IoT and Artificial Intelligence: Automation and Robotics, Robot

types, anatomy and related attributes, accuracy, repeatability Tlajectory planning, Robot control

systcgr arrd end cflector, Scnsors in robotics, Industrial applicatiorr and futurc applications, Introduc-

tion to IoT Introduction to Artificial Intelligence.

,

Reference Books

1. Mechatronics, Kenji Uchino and Jayne R. Giniewicz, publication; Marcel Dekker, Inc

2. Applied Mechatronics- A. Smaili and F. Mrad, OXFORD university press

Mechatronics System Design, Shetty and Kolk, Cengage Learning, India Edition

Introduction to Mechatronics and Measurement Systems, Alciatore and Histand, Tata McGraw-

HiII

Mechatronics, Necsulescu, Pearson education

\{echatronics - Electromecha.nics and Control Mechanics, Mill Springer-Verlag

7. Mechatronics - Electronic Control Systems in Mechanical Engineering, Bolton Pearson education

8. N{echatronics - Electronics in products urrd pro""rr"*, Bradley, et al. Chapman and Hall

9. Mechatronics - Mechanical System Interfacing, Auslander and Kempf, Prentice Hall

10. Introduction to Mechatronics, AppuKuttan K.K., OXFOR.D Higher Education

4.

5.

6.

11.

72.

13.

Pneumatic Circuits and Low-Cost Automation by Fawcett JR

The Art of Electronics, Horowitz and Hill Carnbridge, University Press

Elecl,romechanical Design Handbook, Walsh. McGraw-Hill

Electro-mechanical Engineering - An Integrated Approach, Flaser and Milne74.

//^.v f\
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Evaluation Scheme:

Continuous Assessment (A):

Subject teacher will declare Teacher Assessment criteria at the start of semester.

Continuous Assessment (B):

1. Two term tests of 15 marks each will be conducted during the semester.

2. Total duration allotted for writing each of the paper is t hr.

3. Average of the rnarks scored in both the tests w I be considered for finar grading.

End Semester Examination (C):

1. Question paper will be based on the entire syllabus summing up to 65 marks.

2. Total duration allotted for writing the paper is 3 hrs.

7(92-xx
f/ orrrce \$(^*#
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Mechatronics Laboratory (PCME6030L)

Practical

Piactical :

Credits :

Scheme

2 Hrs./week

1

" Exarnination Scheme

Teacher Assessment : 25 Marks

End Sem Exam: 25 Marks

Total; 50 Marks

L,ist of Laboratory Experiments:
1

' 1. Sl,udy Behaviour of .tnduct,ive sensors

2. Study Behaviour of Capacitive sensors

3. Writing a PLC ladder Program for give task -1

4. Pneumatic circuit sequencing

5. Electro-pneumatic circuit sequencing

6. Study Manual Direction Control valve

. 
7. Direct control of double acting cvlinder

Any other experiment based on syllabus may be included, which would help the learner to understa,ud

topic/concept.

Evaluation Scheme:

Continuous Assessment (A):

Term work shall consist of minimum 6 experiments and 5 assignments.

The distribution of marks shall be as follows:

.[. Performance in Experiments: 05 Marks

2. Journal Submission: 05 Marks

3. Viva-voce: 05 Marks

4. Subject Specific Lab Assignment/Case Study: 10 Marks

The final certification and acceptance of laboratory journal/manunl/report will be subject to satis-

factory performance of Iaboratory work and upon fulfilling minimum passing criteria in the teacher

assessment.

17



End Semester Examination (C):

Oral / Practical examination will be based on the entire syllabus including, the practicals performed

during Iaboratorv sessions.

18



Power Engineering (PCME6040T)

Teaching Scheme

Lectures : 3 Hrs./week

Cledit : 3

.

" Examination Scheme

Term Test ; 15 Marks

Teacher Assessment : 20 Marks

End Sem Exam : 65 Marks

Total: 100 Marks

Pre-requisite:Knowledge of Thermodynamics and Fluid Mechanics

Course Objectives:

1. To study boilers, boiler mountings and accessories

2. To study steam turbines, hydraulic turbines and their utilities

3. To study pumps, compressors and their utilities

Course Outcomes:

COs Course Outcomes Blooms

Level

BIooms

Description

co1 Understand working of difierent types of boilers and ana.lyze steam

generator, steam turbine performance.

L2 Understand

co2 Explain basic concepts in the case of centrifugal compressors and

analyze their performance.

L2 Understand

c03 Describe working of axial flow compressors and anaJyze their per-

formance.

L2 Understand

c04 Explain basic difference between impulse and reaction water tur-

bines, determine va,rious parameters and design turbine runners.

L2 Understand

co5 Describe operating principles of reciprocating and centrifugal

pumps and evaluate their performance.

L2 Understand
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Course Contents

Unit-I 10 Hrs

Steam Generators

Fire tube and water tube boirer, Low pressure a,,d high-pressure bo ers, once through bo er, ex-
amples, and important features of Hp boilers, Mountings and accessories, Equivalent evaporatiou of
boilels, Boiler per.formance, Boilcr- trfficiencr

Steam Nozzle

Flow tlrrough steam nozzle-velocity at exit and condition for maximum discharge, nozzle efficiency.

steam Turbine- Basic of steam trubine, crassification, comporuding of tlrbine, Implrse turbine
velocity diagram, condition for mnx efficiency, Reaction turbine - velocity diagram, clegree of reaction,

Parson's turbine, Condition for maximnm efficiency.

Unit-II 05 Hrs

Rotary Compressors: vane type compressorc, scroll screw compressom etc.

Centrifugal compressors: Work required, polytropic efficiency, pressure rise, slip, effect of blade

shape, trvo-dimensional flow through impcller; Vancd difiuscr and volrrte casing;

surging and choking of compressors; compressor performance and characteristic curves.

Unit-III 05 Hrs

work required, polytropic efficieucy,

pressure rise, degree of reactionl Simple design calculations; and stalling of compressors;

Compressor performance and characteristic curves.

Unit-IV 10 Hrs

Hydraulic Tbrbines: Introdrction to hydrodynamic thr,st of jet on a fixed and moving surlace

(flat curve), Types of hydro turbines - impulse and reaction, definition of va.rioys turbine parameters

like gross hcad, discharge, work clone, input powcr, output power, c,fficie,rrcies ctc., Eulc.rs, cquation

applied to a turbine, turbine verocities and velocity triangres, expression for work done.

rmpulse Turbine: components of perton turbine, definition of design parameters like speed ratio,
jet ratio, and estimation of various parameters like head, discharge, and eficiency etc., determination

of number of buckets.

Axial flow compressorsi Cascade analysis, vortex theory,

IR
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Reaction T\rrbines: Typcs of rcaction turbirres - inward and outward flow, Francis turbine, Kaplal
trirbine; elements of the turbine, estimation of various parameters. unit quantities in turbines.

Unit-V

Pumps

12 Hrs

Classification of pumps: positive displacemcnt and non - positive displacement

P,ositive Displacement pumps; Types and applications, general features of rotary pumps, general

leature of reciprocating pumps, definition of head, discha.r'ge, work done and efficiency, types of recip-

rocating pumps, indicator diagram, use of air vessel.

Centrifugal Pumps: T,..pes - radial flow, mixed flow and a_xia.l flow, priming of pumps, components

of the pump, Euler's equation and verocity triangres, correctiofl factors for the head, design constant

e.g., head constant, flow constant etc. self-priming pumps, series a'd paralleL operation of pumps,

system curve, determination of operating point, cavitation in pumps, Determination of available and

required NPSH, Model testing, Dimensional analysis.

Submersible Pumps: Types and applicatiors, general features of submersible pumps, work done

ald efficic,ncy

Reference Books

1. Thermal Engineering, R K. Rajput, 10th edition, Laxmi publication

2. Thermal Engineering, Kothandraman, Domkundwar, Khajuria, Arora, bth
I patrai Sons

3. Thermal Engineering, Ballaney p.L., 2bth edition, 2015, Khanna publishers.

4. Steam Gas T\ubines and power plant Engineering, R. yadav, 7th edition, 2000, Central pub_

lishing house Allahabad

5. Fluid Mechanics and Fluid Machines, D.S. Kumar, 2013, S.K. Kataria Sons

' 6. Fluid Mechanics and Machinery, C. S. p. Ojha, p. N. Chandrbmouli, R. Berndtsson, 2010,

7.

Oxford University Press

Fluid Mechanics and Hydrauric Machinery, p. N. Modi and s. IU. seth, lzth edition, 2011,

Standard Book House.

Hydraulic Machines Including Fruidics, Jagdish Lal, 6th edition, 2016, Metropolitan Book com_
pany pvt. Ltd.

edition, 2002, Dhan-



9' Theory and Design of Hydraulic Machines Incruding Basic Fluid Mechanics, vasandani v.p.,
Khanna Publishers.

10. Hydraulic Machines, R K Rajput, S.Chand publication.

11. Fluid Mechanics and Fluid Machines, Bansal R.K, 9th edition, 2015, Laxmi publications.

12. T\rrbines, Fans and Compressorsl yahya S.M, 4th edition, 2011, Taia McGraw Hill.

Evaluation Scheme:

Continuous Assessment (A):

subject teacher will declare Teacher Assessment criteria at the staxt of semester.

Continuous Assessment (B):

1. Two term tests of 15 marks each will be conducted during the semester.

2- Total duration allotted for writing each of the paper is t hr.

3. Average of the marks scored in both the tests will be considered for final grading.

End Semester Examination (C):

1. Question paper will be based on the entire syllabus summing up to 65 marks.

2. Total duration allotted for writing the paper is 3 hrs.
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Power Engineering Laboratory (PCME6040L)

P.ractical

Practical :

Credits :

Scheme

2 Hrs./week

1

Examination Scherne

Teacher Assessment ; 25 Marks

Tota.l : 25 Marks

1. Study/Demonstration of Boilers

2. Study/Demonstration of Boiler mountings and accessories

. 3. Study of Steam T\.rbine

4. Ttial on Impulse turbine (Pelton Wheet)

5. Tlial on Reaction water turbine (Francis / Kaplan turbine)

6. Study of Rotary compressors

7. IYial on Positive displacement pump

8. Tfial on Single stage cerrtrifugal pump

9. Tlial on Multistage centrifugal pump

10. Demonstration of different components of centrifugal punip by dismantling the pump system.

Evaluation Scheme:

Continuous Assessrnent (A):

Term work shall consist of minimum 06 experiments, minimum 05 assignments covering numerical.

The distribution of marks sha.ll be as follows:

1. Performance in Experiments: 05 Marks

2. Journal Submission: 05 Marks

3. Viva-voce: 05 Ma"rks

4. Subject Specific Lab Assignment/Case Study: 10 Ma.rks

List of Laboratory Experiments:(Any six)



The final certification and acceptance of laboratory journal/manual/rtport will be subjcct to satis-

factory performance of laboratory work and upon fulfilling minimum passing criteria in the teacher

assessment.
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Smart Materials (PEME6051T)

Teaching Scheme

Lectures : 3 Hrs./week

Credit : 3

Examination Scheme

Term Test : 15 Marks

Teacher Assessment : 20 Marks

End Sem Exam: 65 Marks

Total: 100 Marks

I

Pre-requisit€!Knowledge of Material Technology

Course Objectives:

, 1. To study the working principles of various smart materials.

2. To identify applicability of various smart materials as actuator and sensor.

3. To study advances in smart materials

Course Outcomes:

COs Course Outcomes Blooms

Level

Blooms

Description

co1 Understand working of smart materials and their application as

actuator and sensor.

L2 Understand

co2 Select an appropriate smart material for a'given application. L1 Remember

co3 Identify applicability of smart materials for new prospective smaxt

structures.

L1 Remember
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Course Contents

Unit-I 08 Hrs

Introduction to Smart Materials: overview of the difierent types of Smart Materials, Smart materials

used in structures, smart material for sensors, actuators controls, memory and energ-y storage and

their inter-relationships, concept of High bandwidth- low strain generating materiars (HBLS), and

Low Bandwidth High Strain Generating Materials (LBHS)

Unit-II 09 Hrs

Overview of the following materials with focus on synthesis, constitutive/governing relationships,

strengths and weaknesses, and applications (both sensing and actuation etc) 1. peizoelectric Materi-
als 2. Magnetostrictive Materia,ls 3. Shape Memory Alloys 4. Electroactive polymers

Unit-III 09 Hrs

overview of the following materia,rs with focus on synthesis, strengths and weaknesses, and apprica.-

tions l Ferrofluids and Nlagneto rheological Fluids and applications in dampers 2. Sott Matter anrl

its applications as smart skins, sma.rt textiles etc 3. carbon Na.notubes and carbon nano-structures

and its applications 4. Thermoelectric Materials and peltier devices

Unit-IV 08 Hrs

sma'rt Materials for Energy Applications: Materiars used for energy storage, Hydrogen storage Ma-

terials, Energy harvesting, Energy scavenging from vibrations

Unit-V

composite Materia.ls: Introduction to composite lVlateriars, Nano composite Materials,

ducting and magnetic solids, active fibcr composites, Smart polymcr ilatrix composites

08 Hrs

Soft con-

Reference Books

1. Shape Memory AIIoys; D.C. Lagoudas; 200g; Springer Science.

2. self-healing Materials: Fundamentars, Design strategies and Applications; s.K. Ghosh; 2009;

,(4-(,)g/ orrrce \1
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4.

'b.

o.

Wiley- VCH Verlag GmbH and Co.

Energy Harvesting Technologies; S Priya and D J Inman; 2008; Springer-Verlag.

Optical Materials and Applications; Moda.ki Wakaki; 2012; CRC Press.

Polymer Nano-composites and their Applications; S.S. Ray, M Bousmina; 2008; American Sci-

entific Publishers.

Smart Materials and Structures; M.V. Gandhi and B.S. Thompson; 1992; Chapman Hall,

London; New York.

7. Encyclopedia of Smart Materials Vol. I and II; Mel Scwartz; 2002; John Wiley Sons.

8. Smart Structures: Analysis and Design; A.V. Srinivasan; 2001; Cambridge University press,

' Cambridge; New York.

9. Piezoelectric Sensorics: Force, Strain, Pressure, Acceleration and Acoustic Emission Ser1i11rs,

IVlatc,rials and Amplific,rs; G. Gautschi; 2002; Springcr, Berlin; New York,

10. Piezoelectric Actuators and Ultrasonic Motors; K. uchino; 1997; Kluwer Aca.demic publishers,

. Boston.

11. Handbook of Giant Magnetostrictive Materia,ls; G. Engdahl; 2000; Academic press, San Diego,

Calif.;London.

12. Shape Memory Materials; K. Otsuka and C.M. Wayman; 19g8; Cambridge University press,

Cambridge; New York.

13. Fiber optic sensors: An Introduction for Engineers and scientists; Eric udd; 1991; John wiley

Sons, New York.

14. Electroactive Polymers for Robotic Applications: Artificial Muscles and Sensors; Kwang J KIm

and Satoshi Tadokore; 2007; Springer-Verlag, London.

Evaluation Scheme:

Continuous Assessment (A):

Subject teacher will decla.re Teacher Assessment criteria at the start of semester.

Continuous Assessrnent (B):

1. Two term tests of 15 marks each will be conducted during the semester.

2. Total duration allotted for writing each of the paper is t hr.
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3. Avc:rage oI thr: marks scortrtl i, both the ttrsts w r be considerrrd for final gracring.

End Semester Examination (C):

1. Question paper will be based on the entire syllabus summing rip to 65 marks.

2. Total duration allotted for writing the paper is 3 hrs.
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Design of Heat Exchanger Equipment

(PEME60512T)

Teaching Scheme

Lectures : 3 Hrs./week

Credit : 3

'

Exarninat ion Scheme

Term Test : 15 Marks

Teacher Assessment ; 20 Marks

End Sem Exam : 65 Ma.rks

Total: 100 Marks

Pre-requisit€lKnowledge of Heat Exchangers and Heat Tbansfer.

Course Objectives:

1. To understand thc factors infltrcncing the design of Heat Exchanger

2. To design the vadous parts of a Heat Exchanger

Course Outcomes:

COs Course Outcomes Blooms

Level

BIooms

Description

co1 Classity different HX and understand the methodologies for its

design.

L4 Analyze

co2 Design double pipe HX. L6 Create

c03 Design SHTX. L6 Create

c04 Design Compact HX. L6 Create

co5 Understand the heat transfer enhancement techniques and perfor-

mance evalual ion.

I.) Understand
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Course Contents

Unit-I 10 Hrs

Different classiffcation and basic design methodologies for heat exchanger:

classification of heat exchanger, selection of heat exchanger, overall heat transfer coefficient, LMTD

method for heat exchanger analysis for parallel, counter, multi-pass and cross flow heat exchanger, e-

NTU method for heat exchanger analysis, fouling, cleanliness factor, percent over surface, techliques

to control fouling, additives, rating and sizing problems, heat exchanger design methodology)

Unit-II 08 Hrs

Design of double pipe heat exchangers:

Thermal and hydraulic design of inner tube and annulus, hairpin heat exchanger with ba.re and finned

inner tube, total pressure drop

Unit-III

Design of Shell tube heat exchangers:

Basic components, basic design procedure of heat exchanger, TEMA code, J-factors, conventional

design methods, Bell-Delawa.re method.

Unit-IV 05 Hrs

Design of compact heat exchangers:

Heat transfer erhancement, plate fin heat exchanger, tube fin heat exchanger, heat transfer and pres-

sure drop

Unit-V 06 Hrs

Heat Tlansfer Enhancement and Performalce Evaluation:

Enhancement of heat transfer, Performance evaluation of Heat TYansfer Enhancement technique. In-

troduction to pinch analysis.

4th Edition; 2020;

10 Hrs

Reference Books

1. Heat Exchangers; Sadik Kaka, Hongtan Liu,

30
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CRC Press

2. Compact Heat Exchangers; Kays, V.A. and London, A.L; Third Edition; 199g; Mc Graw Hill.

] 3. n rrdarr"rrtuls of Heat Exchanger Design; Ramesh K Shah, Dusan p. Sekulic;2003; Wiley pub-

' Iication

4. Process Heat transfer; D Q Kern; 2nd Edition; 2019; Tata Mc Graw Hill

Fvaluation Scheme:

Continuous Assessment (A):

Subject teacher will declare Teacher Assessmerrt criteria at the staxt of semester.

Continuous Assessment (B):

'1. Two term tests of 15 marks each will be conducted during the semester.

2. Total duration allotted for writing each of the paper is t hr.

3. Average of the marks scored in both the tests will be considered for final gracling.

End Semester Examination (C):

1. Question paper will be based on the entire syllabus summing up to 65 marks.

. 2. Total duration allotted for writing the paper is 3 hrs.

f1.s/ ,.^c \.o/ oFr '"" ,'
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Reliability Engineering (PEME605S

r)

Teaching Scheme

Lectures : 3 Hrs./week

Credit : 3

Examination Scheme

Term Test : 15 Marks

Teacher Assessment : 20 Marks

End Sem Exam : 65 Marks

Total: 100 Marks

Pre-requisit€lKnowledge of probability.

Course Objectives:

1. To familiarize the students with various aspects of probability theory.

2. To acquaint the students with reliability and its concepts.

3 To introduce the students to methods of estimating the system reliability of simple and complex

systems.

4. To understand the various aspects of Maintainab ity, Ava ab ity and FMEA procedure.

Course Outcomes:

#*q
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COs Course Outcomes Blooms

Level

BIooms

Description

co1 Apply the Iaws of Probability to engineering problems. L3 Apply

co2 Analyze failure data and apply various reliabilitv concepts to cal-

culate different reliability pa.r'ameters.

L4 AnaJyze

co3 Evaluate the system reliability of simple and complex systems. L5 Evaluate

c04 Apply redundancy techniques to improve the system Reliabiliiy. L3 Applv

co5 Applv a Faihuc Mode Efli:ct and Criticality Analvsis, Fault tree

analysis and Event tree analysis to analyze complex systems.

Apply

JJ
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Course Contents

Unit-I 09 Hrs
Probability theory: Probability: Standard definitions and concepts; Conditional Probability, Bayes

Theorem.

Probability Distributions: Binomial, Normal, poisson, weibull, Exponential, relations between

thcm and thcir significance.

Measures of central tendency and Dispersion: Mean, Median, Mode, Range, IVIean Deviation,

Standard Deviation, Variance, Skewness and Kurtosis.

Unit-II 09 Hrs

Reliability concepts: Reliability definitions, Importance of Reliability, euality Assurance and Re-

Iiability, Bath T\rb Curve.

Failure Data Analysis: Hazaxd rate, failure density, Failure Rate, Mean Time To Failure (MTTF),

MTBF, Reliability F\nctions.

Reliability Hazard Models: Constant Failure Rate, Linearly increasing and decreasing Failure

rate, Time Dependent Failure Rate, Weibull Model. Distribution functions and reliability analysis.

Unit-III

System Reliabilityr System Configurations:

ture, Complex systems.

Unit-IV 10 Hrs

Reliability rmprovement: Redundancy Techniques: Element redundancy, unit redundancy, sta,ndby

redundancies. Markov analysis.

System Reliability Analysis Enumeration

composition method.

Unit-V

Success Path method, De-

Maintainability and Availability: System downtime, Design for Maintainability; Maintenance

requirements, Design meihods: Fault Isolation and self-diagnostics, Pa.rts standardization and Inter-

06 Hrs

Series, parallel, mixed configrrration, k out of n struc-

08 Hrs

method,



changeability, Modularization and Accessibilitg Repair Vs Replacement.

Availability qualitative aspects.

Failure Mode, Effects and Criticality Analysis: Failure mode effects analvsis, severity/criticality

analysis, FMECA examples. Fault tree construction, basic symbols, development of functional relia-

bility block diagram, Fault tree analysis and Event tree Analysis.

Case studies on Fault tree/event tree analysis.

:

Text Books

1. Rcliabilitv Enginecring; L.S. Srinath; 4th edition; 2008; Affiliatcd East_\ est

. 2. Reliability Engineering; E Balagumsamy; 2077; "Iata McGraw-Hill.

Reference Books

1. Engineering Reliability; B.S. Dhillion, C. Singh; 1981; John Wiley Sons.

2. Reliability and Maintainability Engineering; charles E. Ebeling; 2002; Tata McGraw Hill.

3. Practical Reliability Engineering; P.D.T. comor, A Kleyner; 5th edition; 2012; John wiley

Sons.

Reliability in Engineering Design; K.C. Kapur, L.R. Lamberson; 2009; John Wiley Sons.

Probability and Statistics; Murray R. Spiegel; 3rd edition; 2010; Tata McGraw_Hill.

Press (P) Ltd.

4.

5.

Evaluation Scheme:

Continuous Assessment (A):

subject teacher will decla.re Teacher Assessment criteria at the start of semester.

Continuous Assessment (B):

1. Two term tests of 15 marks each will be conducted during the semester.

2. Total duration allotted for writing each of the paper is t hr.

Avtrage of the rnarks scorcd i. both the tests will be corrsidcr.d for final grading.

Semester Examination (C):

Question paper will be based on the entire syllabus summing up to 6b marks.

Total duration allotted for writing the paper is 3 hrs.

End

1.

2.
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Database Management System (PCME6060L)

Practical Scheme

Practical : 2 Hrs./week

Credits ; 1

Examination Scheme

Teacher Assessment : 25 Marks

End Sem Exam : 25 Marks

Total; 50 Marks

Course Objectives:

Learn and practice data modering using the entity-rerationship (ER) and deveroping database

designs.

Understand the use of Structrrred euery Language (SeL) and learn SeL syntax.

understand the need of database processing and rea.rn techniques for contro ing the conse-

quences of concurrent data access.

1.

Course Outcomes:

Understand the fundamentals of a database system and design an

optimized database.

Design and draw ER and EER diagram for the real_life problem.

Create and populate a Relational Database and retrieve any type

of information from the database by formulating SeL queries.

Analyze and apply concepts of normalization to relational

database design.

Understand the concept of transaction, concurrency and recovery.
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Unit-I

Ifltroduction Database Concepts: Introduction, characteristics of database, database system ap-

piications, fi1e system v/s clatabase system, View of data, data indepdndence, data models, database

Ianguages, database design, DBMS system architecture, databa"se users and DBA'

Unit-II O5 Hrs

qntityRelationship Data Model: Introduction, The Entity-Relationship (ER) Model: Entity

types, Entity sets, types of attributes, keys, and relationships, Relationship constraints: cardinality

aird pa,rticipation, Entity-Relationship (ER) diagram.

Unit-III 12 Hrs

S.tructured Query Language (SQL): Introduction, SQL data definition, ba"sic structure of SQL

and basic operations, aggregate lunctions: group by having nested and complex queries, modification

of the database, Views in SQL, Joins, Integrity constraints, I\nctiom, Stored Procedures, tiggers,

aird Cursors.

Unit-IV 05 Hrs

Relational Database Design; Pitfalls in Relationat-Database design, Concept of Normalization,

F\rnction Dependencies, First Normal Form, 2nd NF' 3rd NF, BCNF and 4th NF.

Unit-V 03 Hrs
,l

Tlansaction Managernent and Concurrency: Ttarsaction concept, tansaction model, ACID

properties, transaction atomicity and durability, concurrent executions.

List of ExperimentS! (However Instructor is free to design his/her own experiments)

1. To draw an ER diagram for a problem statement and design a relational schema for the same

2. To implement DDL SQL queries / comma.nds

. 3. To implement DML SQL queries / commands

I 4. To implement aggregate functions

03 Hrs



5. To implement Integrity Corutraints

6. To implempnl Joins and Views

7. To irnplement nested queries and sub-queries

8. To implement triggers.

9. To implement procedures, functions and cursors.

Text Books

1. Korth, Slberchatz, Sudarshan, Database System Concepts, 6th edition, McGraw

2. Elmasri and Navathe, Fundamentals of Database Systems, pea.rson education.

3. G. K. Gupta; Database Managemert Systems, 5th edition, McGraw Hill.

Reference Books

1. Peter Rob and carlos coronel, Database systems Design, Imprementation and Management,

5th edition, Thomson Learning.

2. P.S. Deshpande, SQL and PL/SeL for Oracle 10g, Black Book, 2009, Dreamtech press.

3. Mark L. Gillenson, Paul raj Ponniah, Introduction to Database Management, Wiley

4. Oracle for Professional, Sharaman Shah, SpD.

5. Raghu Ramkrishna,n and Johannes Gehrke, Database Management Systems, TMH.

Evaluation Scheme:

continuous Assessment (A): Term work shall consist of minimum g experiments and two as-

signments.

The distribution of marks shall be as follows:

1. Performance in Experiments: 05 Marks

2. Journal Submission: 05 Marks

3. Viva-voce: 05 Marks

4. Subject Specific Lab Assignment/Case Study: 10 Marks

HiII
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Thc fiual certificatiou and acceptance of laboratory jorunal/urauual/report will be subject to sat-

isfactory perlbrrnance of laboratory work and upon fulfilling minimum passing criteria in the teacher

2()



Project Stage-I (PJME60Z0L)
Practical Scheme
Practical : 02 Hrs./week
Credit : 01

Examination Scheme
- Teacher Assessment : 25 Marks

End Sem Exam ; 25 Marks
Total : 50 l\Ia-rks

*

Course Objectives:

o To implement the solution as per the problem statement.

To develop the team building, writing, logical reasoning and management skills.

To provide the connections between the designs and concepts across difierent disciprinary bound-

aries.

o To encourage students to become independent personnel, critical thinkers and Iifelong learners.

Course Outcomes:

CO Course Outcomes Blooms

Level

Blooms

Description

co1 Apply engineering knowledge to produce solution of a prob_

lem considering cultural, social, environmental, and eco-

nomic factors using appropriate tool and method.

L4 Analyze

c02 Demonstrate project based learning that allows students to

transfer existing ideas into new applications.

L2 Understand

co3 Develop an ability to work in teams and manage the conduct

of the research study.

L3 Apply

co4 Integrate diflerent perspectives from relevant disciplines

which help lhem [o get internships, jobs and admission for

higher studies.

L3 Apply

c05 Present the research in the form of technical writing, under-

sla.nd what constitutps to plagiarjsm and how to use proper

referencing styles.

L2 Understand
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Syllabus:

Domain knowledge (a.ny beyond) needed flom the

implementation of the Project.

a.reas of Mechanical Engineering for the efiective

The aleas can be updated based on the technological innovations and development needed for specific

project.

Ehch student shall work on project approved by departmental committee approved by the Head

of Depa,rtment, a group of 03 to 05 students (max allowed: 5 students in extra,ordinary cases, subject

to the approval of the department committee and the Head of the department) shall be allotted for

each semester Project. Each group shall submit at least 3 topics for the semester Project. The

rlipartmerrtal committc.e sha.11 finalize one topic fo,- every group. Seurester Project Title or Themc

sirould be basecl on knowledge acquired during semester'. The project work shall involve suficient work

so that students get acquainted with different aspects of knowledge acquired from semester subjects'

Guidlines: The main purpose of this activity is to improve the students technical skills, communi-

cation skills by integrating wdting, presentation and teamwork opportunities'

o Each group will be reviewed twice in a semester and rnarks will be allotted based on the various

'' points mentioned in the evaluation scheme.

o In the flrst review of this semester, each group is expected to complete 30 percent of project.

o In the second review of this semester, each group is expected to complete 50 percent of project.

' . I teraction with a,lumni mentor will also be appreciated for the improvernent of project.

Student is expected to:

o Select appropriate project title based on acquired knowledge from current semester subjects.

o Maintain Log Book of weekly work done(Log Book Format will be as per Table 4)'

o Report weekly to the project guide along with log book'

Assessment Criteria:

o At the end of the semestef, after confirmation by the ploject guide, each project group will

submit project completion report in prescribed format for assessment to the departlnental com-

mittee (including project guide).

r Assessment of the project stage I (at the end of the semester) will be done by the departmental

committee (including project guide).

o Oral examination should be conducted by Internal and External examiners. Students have to

give presentation and demonstration based on their project'



Prescribed project report guidelines:

Size of report shall be of minimum 25 pages.

o Introduction

o Literature Survey

o Related Theory

o Implementation details

. Project Stage I Outcomes

o Conclusion

o References

Project Report should include appropriate content for:

Assessment criteria for the departmental committee (including project guide) for Con-
tinuous Assessment:

Guide will monitor weekly progress and marks allocation will be as per lbble 5.
Assessment criteria for the departmental committee (including project guide) for End
Semester Exam:

Each group will be reviewed twice in a semester by facurty guide and faculty coordinator based on
the following criteria;

o Project progress

. Documentation/Technical paper writing

o Key findings

r Validation of results

Each review consists of 25 marks. Average of the marks scored in both the two reviews will be
oonsidercrd for firra} grading. Thc' final cc:rtifioatiou and acccptance of TA ensures the satisfactory
performance on the above aspects.

Departmental committee (including project guide) will evaluate project as per Table 6.

4: Book Format
Sr Week (Start DaterEnd Date) Work Done Sign of euide Sisn of Coordinator

1

2

Table
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Sr Exarrr

Seat

No

Name of
Student

Project
Selection

Desien/
Methodol-

ogy

Fabrication/
Modeling/
SiInulation

Result Ver-

iffcation
Presentation Total

5 5 5 5 5 25

rrx.N
/ or.cr \''\ sEau /-,\ ./.t. -<---,4\4 ,/)
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Environmental Studies (MCME6080T)

Teaching Scheme

Lectures : 1 Hr./week

Examination Scheme

Pre-requisite:Interest in Environment and its impact on Human.

Course Objectives:

1. Understand environmental issues such as depleting resources, pollution, ecological problems a.nd

l,he renpwable energy scenario.

2. Familiarise environment related legislation

3. Understand and compare solar energy

Course Outcomes:

COs Course Outcomes BIooms

Level

BIooms

Description

co1 Understand horv human activities affect environment. L2 Understand

c02 Understand the various techrology options that can make a dif-

ference.

L2 Understand

c03 Identify the advantages of solar energy over other forms of energy. Li Remember
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Unit-I 04 Hrs

Social issues and Environment

Ecological footprint and Carrying Capacity Depleting nature of Envirbnmenta.l resources such as soil,

water minerals and forests Carbon emissions and Global Warming.

Unit-II 04 Hrs

Technological growth for Sustainable Development

Sicial, Economical and Environmental aspects of Sustainable Development Renewable Energy Har-

vestirg Concept of Carbon credit, Green Building Power and functions of Central Pollution Control

Board and State Pollution Control Board

Unit-III 05 Hrs

Solar Energy

Basic concept of Solar Radiation Study of Solar panels Compa.rative study of Solar energy with

other energy sources

Text Books:

1. Environmental Studies From Crisis to Cure, R. Rajagopalan, 2012

2. Textbook of Environmental Studies For Undergraduate Courses, Erach Bharucha

3. Solar Engineering, Sukhatme

o\
ti
li
at
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