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School of Engineering and Technologv. Vikram Universitv. Uiiain (M.p)
Scheme of Examination

First Semester- Master of Technologv
Digital Communication

(

(

Elective-

S.No. Subject
Code

Subject Name Periods per

week
Credits Maximum Marks

(Theory Slot)
Maximum Marks
(Practical Slot)

Total
Marks

End
Sem.

Exam.

Tests

(Two)
Assign

ments/

Quiz

End
Sem.

Practical

Niva

Practical

Record/
Assignme

nt/Quiz
/Present

ation

L T P

1. MTDC-
101

DSP Application 3 1 4 70 20 10 100

2. MTDC-
102

Embedded System &
Micro controllers

3 I 4 70 20 10 100

3. MTDC-
103

Principles of
Sensors & Signal
Conditionins

3 I 4 70 20 10 100

4. MTDC-
r04

Advance Computer
Networks

3 1 4 70 20 10 100

5. MTDC.
105

Elective -I 3 1 4 70 20 10 100

6. MTDC-
106

Lab-I (102) 6 6 90 60 150

7. MTDC-
l07

Lab-II (104) 6 6 90 60 150

Total 15 5 12 32 350 100 50 180 120 800

L:Lecture- T:Tutorial- P:Practical

ve-I (Select any one from A/B/C/D) !
?4 4 Ny,g-

(A) Software Engineering (B) Database Management System

'Z 4 {/ ^^ N*'/,,#o-'
ff--- (l

(c) Advance Distributed Systems (D; n+#re & Satelrite Communication



School of Engineering and Technologv. Vikram Universitv, Uiiain (M.p)
Scheme of Examination

Second Semester- Master of Technologv
(Dieital Com munication)

(

L:

(

S.No. Subject

Code
Subject Name Periods per

week
Credits Maximum Marks

(Theory SIot)
Maximum Marks
(Practical Slot)

Total
Marks

End
Sem.

Exam.

Tests

(Two)
Assign

ments

/Quiz

End
Sem.

Practical

Niva

Practical
Record/
Assignment

lQuizlP
resentati

on

L T P

I MTDC-
201

IoT Architecture
and Protocols

J I 4 70 20 r0 r00

2. MTDC-
202

Wireless Sensor
Networks

a
J I 4 70 20 t0 100

3. MTDC.
203

Network Design
Technology

J I 4 70 20 l0 100

4. MTDC-
204

Optical Network 3 I 4 70 20 l0 100

5. MTDC-
205

Elective- II J I 4 70 20 10 100

6. MTDC-
206

Lab-III (201) 6 6 90 60 150

7. MTDC-
207

Lab-IV (203) 6 6 90 60 150

Total l5 5 t2 32 350 100 50 180 120 800

:Lecture-

:tive-Il (S

T:Tutorial- P:Practical

t any one from A/B/C)
z - {rJ-

(A) Mobile Application Development (B) Block chain Technology (C) Cloud and Fog Computi(g

,rw'



School of Engineering and Technologv, Vikram Universitv. Uiiain (M.P)

-

Scheme of Examination

Third Semester- Master of Technologv
(Dieital Co m munication)

(

S.No.
Subject Code Subiect Name Periods per

week
Credits Maximum Marks

(Practical SIot)
Total
Marks

End Sem.
Practical

/Viva

Practical
Record
AssignmenU
Quiz

/Present
ation

L T P

1. MTDC- 301 Comprehensive Viva &
Seminar

6 6 150 150

2. MTDC.3O2 Dissertation Part I 14 14 250 100 350

Total 20 20 250 250 500

L:Lecture- T:Tutorial- P:Practical

(



School of Engineering and Technologv. Vikram Universitv. Uiiain (M.p)

Scheme of Examination
Fourth Semester-Master of Technologv

(Dieital Com munication)

(

( L:Lecture- T:Tutorial- 
, 
P:Practical fu w)-

S.No.
Subject
Code

Subject Name Periods per

week
Credits Maximum Marks

(Practical Slot)
Total
Marks

End
Sem.

Practic
al/Viva

Practical
Record/
Assignment
/Quiz

/Present
ation

L T P

1. MTDC
401

DissertationPart-ll 20 20 300 200 500

Total 20 20 300 200 500



School of Engin**, Jng & Technology, VikraJUniversity,Ujjain(M.P.)
Scheme of Examinatiqn

First Semester- Master of Technologv
(Thermal Ensineerins)

S. No. Subject

Code

Subject Name Periods per

week

Credits Maximum Marks
(Theory Slot)

Marks for End Sem.
Examination

Total
Marks

End
Sem.

Exam.

Tests

(Two)
Assign

ments

/Quiz

End Sem.

Practical
/Viva

Practical

Record/
Assignment/

Quiz
/Presentatio

n

L T P

I MMTP-
r01

Advanced Solar Energy
System

a
J I 4 70 20 l0 100

2. MMTP-
r02

Advanced
Thermodynamics
and Combustion

J I 4 70 20 l0 100

a MMTP-
103

Advanced Heat
Transfer

a
-) I 4 70 20 l0 100

4 MMTP-
104

Advanced Fluid
Mechanics

J I 4 70 20 l0 100

5 MMI'P-
105

Steam and Gas Turbine J I 4 70 20 l0 100

6. MMTP-
106

Lab-l 6 6 90 60 150

7. MN{TP
107

I-ab-ll 6 6 90 60 t -s0

Total l5 5 t2 32 350 100 50 180 120 800

:;il:'T,:,,,,,11,lljll,lj;,.,,P:Practicar,-{,{f-\<#
Iatrrr lreartrarrsr'err.ab 

Qf- R \ 
'\--<'-

,\\'
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/
School of Engirrc)ring & Technology, Vikra* L niversity,Ujjain(M.P.)

Scheme of Examination
Second Semester- Master of Technologv

(Thermal Ensineering)

L:Lccture- 1':Tutorial- P:Practical
Fllccfive:

(,,\) [rnerg1, Conscrvatiorr and N4anagc'rlent
( [] ) Advanced I.( '. fingines
((') ('orlputcr..\r.ied Design ol' [-herntal Svslent

it Lab-lII - Advance Rcfrigeration and Air conditioning Systems

S. No. Subject
Code

Subject Name Periods per

week

Credits Maximum Marks
(Theory Slot)

Maximum Marks
(Practical SIot)

Total
Marks

End
Sem.

Exam.

Tests

(Two)
Assign

ments

/Quiz

End Sem.
Practical

/Viva

Practical

Record/As
signment/

Quiz/Prese
ntation

L T P

I MMTP-
201

Design of Thermal
Power Plant

a
J 1 4 70 20 l0 100

2. MMTP-
202

Design of Heat
Exchangers

J I 4 70 20 l0 100

aJ. MMTP.
203

Advance Refrigeration &
Air Conditioning Systems

3 I 4 70 20 l0 100

4. MMTP-
204

Computational Fluid
Dynamics

J I 4 70 20 10 r00

-5. MMTP-

205
Elective 1

J I 4 70 20 r0 r00

6. MMTP-
206

Lab-lll 6 6 90 60 150

7. MMTP-
207

t-ab-lV 6 6 90 60 150

-fotal
l5 5 t2 32 3s0 100 50 180 120 800

N \ I-ab-l\'- ('onr1'rurarional Fluid Drrurnics ,.-MY<+ffi



School of Enginer )ng & Technology, Vikram ';niversity, Ujjain (M.p.)
Scheme of Examination

Third Semester- Master of Technologv
(Thermal Ensineerins)

S. No. Subject Code Sub.ject Namc Periods per week Credits Maximum Marks
(Practical SIot)

Total
Marks

End Sem.

Practical/
Viva

Practical

Record/
AssignmenUQ

uizlPresentati
on

L T P

l. MMTP-3OI Comprehensive Viva &
Seminar 6 6 150 150

.,
MMTP-302

Dissertation Part-I
(Literature Review/Problem

Formulation/ Svnopsisy
t4 t4 250 100 3s0

Total 20 20 250 250 500

L:Lecture- T:TuloriNl- P:Pmclicxl \ ^ --_-l

V, { *>,-\ 4: a//'-,' )'--

/\



/

School of Enginee.ing & Technology, Vik.uJ University,Ujjain(M.p.)
Scheme of Examination

Fourth Semester-Master of Technologv
(fhermat nneineeriry)

S. No. Subject Code Subject Name Periods per week Credits Maximum Marks
(Practical Slot)

Total
Marks

End Sem.

Practical/
Viva

Practical
Record/

Assignment/

Quiz/
Presentation

L T P

t. MMTP-4OI DissertationPart-II 20 20 300 200 s00

Total 20 20 300 200 s00

L:Lect re- T:Tutoriel- P:Practic{l X -__)Kr'/<\ e)--J- s)'^-



iiain \{.P

Scheme of Examination

First Semester- Masterof Technologv

(\

(

StructuralEl
Maximum Marks

(Theory Sloll_
Maximum Marks
(Practical Slot)

Total
MarksS.No. Subject

Code
Subject Name Periods per

week

Credits

End

Sem.
Exam.

70

Tests
(Two)

Assign

ments
lQuiz

EndSem.
Practical/

Viva

Practical

Record/
Assignm
enUQuiz

/Present
ation

L T P

20 10 100
1. MVSE.

101

Design of
Earthquake
Resistant Structures

3 1 4

10 100
3 1 4 70 20

2. MVSE-

102
Strength of
material and

theory of elasticity
70 20

fi
10 100

3. MVSE-
103

Advance
Structural AnalYsis

3 1 4

10 100
4. MVSE-

104
Design of

Concrete
Structures

3 1 4 70

70 20 '10 100
5 MVSE-

105
Computer Aided
Design

3 1 4

90 60 150
6 MVSE-

106
Lab-l Concrete 6 6

90 60 150
7. MVSE-

107

Lab-ll Cad 6 6

100 50 180 120 800
Total 15 5 12 32 350

L:Lecture- T:Tutorial- P: PracticTQ tZZ e*Y
-fiffi



School of Engineerin and Technolo Vikram Universi in (M.P

Scheme of Examination

(Structural Ensg)

(

(

Maximum Marks
(Theory Slot)

trltaximum Marks
(Practical Slot)

Total
MarksS.No. Subje

ct
Code

Subject Name Periods per

week

Credits

End
Sem.
Exam.

Tests
(Two)

Assign

ments

/Quiz

End
Sem.

Practical

A/iva

Practical

Record/
assignm

enU Quiz

/ present

ation

L T P

10 100
3 1 4 70 20

1. MVSE

201
Structural DYnamics

10 100
3 I 4 70

n

20
2. MVSE

202
FEM inStructural
Engineering _ 20 10 100

3. MVSE

203
Advance Concrete
TechnologY

3 1 4

4 70

70

20

20

10 100
4. MVSE

204
Analysis and Design
of Multistoried
Buildings

3 1

10 100
5. MVSE

205
Tfieory of Plates and

Shells

3 I 4

90 60 150
6. MVSE

206
Lab-lll
lnstrumentation

6 6

90 60 150
7. MVSE

207

Lab-lV
Structural Software

6 6

32
Engg.

350 100 50 180 120 800
Total 15 5 IZ

L: Lecture - T: Tutorial - P:Practicar,,{, 4- *

,//

$ry-'r-t1



 

 

School of Engineering and Technology, Vikram University, Ujjain (M.P) 
Scheme of Examination 

Third Semester- Master of Technology 

(Structural Engineering) 
 

 
S.No. 

Subject Code Subject Name Periods per week Credits Maximum Marks 

(Practical Slot) 

Total 

Marks 

End Sem. 

Practical 

/Viva 

Practical 

Record 

Assignment/

Quiz 

/Present 

ation 

 

L 

 

T 

 

P 

1. MVSE- 301 

 

Comprehensive Viva & 
Seminar 

- - 6 6 - 150 150 

2. MVSE- 302 Dissertation Part I - - 14 14 250 100 350 

  Total - - 20 20 250 250 500 

L:Lecture- T:Tutorial- P:Practical  
 



School of Enqineerinq and Technoloqv. Vikram Universitv, Uiiain (M.P)

Scheme of Examination
Fou rth Semester- Master of Tech nology

( Structural Engg.)

(

L: Lecture - T: Tutorial - P: Practical

Nry-'4w*'
(

S.No.
Subject
Code

Subject Name Periods per

week

Credits Maximum Marks
(Theory Slot)

Maximum Marks
(Practical Slot)

Total
Marks

End
Sem.
Exam.

Tests
(Two)

Assign

ments

/Quiz

End
Sem.
Practic
alA/iva

Practical

Record/
Assignm
enUQuiz

/Present
ation

L T P

1. MVSE
401

Dissertation Part- ll 20 20 300 200 500

Total 20 20 300 200 500



i

qol of Enqi

T: Tutorial - P: practical
A) Reliability Evolution of Power systems B) PowER QUAL|TY & coNDtTtONtNG

I

L: Lecture -
Elective- I

Elective- ll

Scheme ofExamination

S.No. Subject
Code

Subject Name Periods per

week
Credits

4

Maximum Marks
(Theory Slot)

Maximum

_ (Practice
EndSem.
Practical/

Viva

Marks
rl Slotl

Total
Marks

End
Sem.
Exam.

Tests
(Two)

Assign
ments
/Quiz

Practical
Record/
Assignm
enUQuiz

/Present
ation

L T P

1. MTPA
101

Smart Grid
Technologies and
Smart Energy
Vlanagement System

3 1 70

70

20

20

10

10

10

100

2. MTPA

102
Power System
Dynamics Analysis &
Control

3 1 4
100

3. MTPA

103
Advance Power
System Protection

Relays

3 1 4 70 20 100

4. MTPA

104
Elective- I 3 1 4 70 20 10

1o

-

100
5. MTPA

105
Elective- ll 3 1 4 70 20 100

6. MTPA
106

Lab-l

A

6 6 90 60 150

7. MTPA

107

Lab-ll 6 6 90 6C 150

8oo
Total 15 12 32 350 100 50 180 120

Y e9/k

\

' Power Svstem Automation



School of Enqineerinq and Technoloqv. Vikram Universitv, Uiiain (M.P)

Scheme of Examination
Second Semester- Master of Technoloov

( Power Svstem Automationl

(

I

,, ,/:,/

S.No. Subje
ct
Code

Subject Name ,eriods per

reek
Credits Maximum Marks

(Theory Slot)
Maximum Marks
(Practical Slot)

Total
Marks

End
Sem.
Exam.

Tests
(Two)

Assign
ments
/Quiz

EndSem.
Practical/
Viva

Practical
Record/
Assignm
enUQuiz
/Present
ation

L T P

1. MTPA
201

leactive Power
lontrol & Facts

3 1 4 70 20 10 100

2. MTPA
202

3omputer Network
& Cyber Security

3 1 4 70 20 10 100

3. MTPA

203
Advanced

Somputer methods in
Power systems

3 1 4 70 20 10 100

4. MTPA
204

//IND ENERGY,
SMALL HYDRO AND
\EW RENEWABLE

=NERGYI'ECHNOLOGIES

3 1 4 70 20 10 100

5. MTPA
205

SCADA Systems 3 1 4 70 20 10 '100

6. MTPA
206

-ab-lll 6 6 90 60 150

7. MTPA
207

-ab-lV 6 6 90 60 
_- (,

150

Iotal 15 5 12 32 350 100 50 180 120 q00,

I): l)ractical
r1y

L: Lecture - T:



School of Enqineerinq and Technoloqv. Vikram Universitv. Uiiain (M.p)

Scheme of Examination
Third Semester- Master of Technoloqv

(Power Svstem Automation )

(

S.No.
Subject Code Subject Name Periods per

week
Credits Maximum Marks

(Practical Slot)
Total
Marks

End Sem.
Practical

/Viva

Practical
Record
AssignmenU
QuirJ
Presentatio
n

L T P

1. MTPA.3O1 Comprehensive Viva &
Seminar

6 6 150 150

2. MTPA.3O2 Dissertation Part- I

(Literature Review/Problem

Formu lati on/ Syn opsi s)

14 14 250 100 350

Total 20 20 250 250 500

L: Lecture- T: Tutorial- P: Practical

(

v



(

School of Engineering and Technologv. Vikram Universitv. Uiiain (M.P)

Scheme of Examination
Fourth Semester-Master of Technoloqv

(Power Svstem Automation)

#z

S.No.
Subject
Code

Subject Name Periods per

week
Credits Maximum Marks

(Practical SIot)
Total
Marks

End
Sem.

Practic
alA/iva

Practicai
Record/
Assignment
/Quiz

/Present
ation

L T P

1. MTPA4Ol DissertationPart-ll 20 20 300 200 500

Total 20 20 300 200 500

L: Lecture- T: Tutorial- P: Practical
(



School of Engineering and Technology (SoE I)
Swami Vivekanand Snatak Bhawan,
Viliram University, Dewas Road, Ujjain (M.P)

Program outcome of Master of 'l'echnology 
:

Students snccessfully engage themselves in practice of engineering with capabiiity of

assimilating undergraduate fundamentals as well as advanced kno.,r'led1:.e oi tlieir'

respoctive fields.

Postgraduates will continue perpetual learning fbr prof'essional irdvarlcerncnt in

eugineering, contribute nc\,v hrowledge and apply innovatively' in an zrppropritrtc'

context ivitirin the field as .arell as multi-disciplinary situations; irnbibiirg conccrir lbr

eco-system. and an attitude to serve society & humanity at large.

Postgra<luates rl'ill have the ability to identify a signilrcant rc:icarch iir cicrc'krlrrrrcni

problem to undertake for their dissertation work ancl have'ca1'rahilitv to clocunrent rhe-

results in lucid and articirlate fbrm.

7"
1r,,)--

,N-



M Tech in Digital Communication
Program Specific Outcome:

To acquire in-depth knowledge of communication systems and engineering ,including wider and global perspective, with an abirity to discriminate, evaluate,
analyze and synthesize existing and new knowledge, and integration of the same for
enhancement of knowledge.

To extract information pertinent to unfamiliar problems through literature survey and
experiments' apply appropriate research methodologies, techniques and tools, design,
conduct experiments, analyze and interpret data, demonstrate higher order skill and
view things in a broader perspective) to the development of scientific/technological
knowledge in one or more domains of communication engineering.
To create, select, Iearn and apply appropriate techniques, resources, and modern
engineering and IT tools, including prediction and modeling, to complex engineering
activities with an understanding of the limitations of communication engineering.

&g- J--.-*.\ ^t-,/Qd'rz 
L'/ 4'

n



.-r

MTDC _ 101 DSP APPLICATION

Course Outcome

1. TO interpret, represent and process discrete/digital signals and sytems

2. To have a understanding of frequency domain analysis of discrete time signals.

3. Ability to design & analyze DSP systems like FIR and IIR Filter etc.

UNIT I

Review of Discrete time signals: sequences, representation. Discrete time systems: linear,

time

in variant, LTI systems, properties, and constant coefficients difference equations, Frequency

Domain representation of discrete time signals and systems.

Unit II

Review of Z Transform - Properties, ROC, Stability, Causality, Criterion. Inverse Z

Transform, Recursive and Non Recursive systems, Realization of discrete time system.

ljnit III

DFT: Properties, Linear and Circular convolution, Discrete Cosine Transform, Relationship

between DFT and DCT. Computation of DFT: FFT/Decimation in 'Iime and Deciniation in

Frequency.

Unit IV

FIR and IIR systems: Basic structure of FIR and IIR, Bilinear Transformation, Design of

Discrete time IIR hlter-Butterworth , Chebychev , Inverse Chebychev , Elliptic etc. Design of

FIR filters by windowing - Rectangular, Bartlett, Hann, Hamming, Kaiser, Window filter,

Design method relationship of Kaiser to other window. Application of MATLAB for Design

of Digital filter. Effect of Finite register length in filter Design.

Unit V

Discrete time Random signals: Discrete time random process, Averages, Spectrum

Representation of finite energy signals, response of linear systems to random signals. power

spectrtirr estimation: Basic principals of specti'um estimation, estimate of auto con variance.

power spectrum ,cross con varl cross spertrum. ,&g- v/''



Advance signal processing technique and transforms: multi rate signal processing- down

sampling/up sampling, introduction to discrete Hilberts Transform, Wavelet Transform, Haar

Transform etc.

l. Discreate time sigral Processing by Opperenheim & Schaffer PHI 2na Edition

2.Digital Sigral Processing using MATLAB by S.Mitra

3 Digital Signal Processing By Proakis Pearson Education

4. Theory & application olDigital Signal Processing by L.R.Rabiner & B. Gold PHI

&'y4

7-



MTDC 102- EMBEDDED SYSTEM AND MICROCONTROLLERS

Course Outcome:

l. Describe the differences between the general computing system and the embedded

system, also recognize the classification of embedded systems.

2. Understand the basics of Microcontrollers and describe the internal architecture of
microcontroller systems, including counters, timers, ports, and memory.

3. Do programming for microcontrollers
4. Interface a microcontroller system to user controls and other electronic systems

5. Demonstrate knowledge of ARM and AVR microcontrollers
Unit I

Fundamentals of Embedded System: Embedded systems vs General Computing systems,

Classification, Applications, Core of the embedded system, Memory, Sensors (resistive,

optical, position, thermal) and Actuators (solenoid valves, relay/switch, opto-couplers),

Communication Interface, Embedded firmware (RTOS, Drivers, Application programs),

Power-supply (Battery technology, Solar), PCB and Passive components, Safety and

reliability, environmental issues. Ethical practice. Characteristics and quality attributes

(Design Metric) of embedded system. Real time system's requirements, real time issues,

interrupt latency. Embedded Product development life cycle, Program modeling concepts:

DFG, FSM, Petri-net, UML.

Unit II

8051 Microcontroller Basics: Microcontrollers Block Diagram of 8051, PSW and Flag Bits,

8051 Register Banks and Stack, Internal Memory Organization of 8051, IO Port Usage in

8051, Types of Special Function Registers and their uses in 805 l, Pins Of 805 1 . Memory

Address Decoding,8031/51 Interfacing With External ROM And RAM. 8051 Addressing

Modes

Unit III

Assembly programming and instruction of 8051 : Introduction to 8051 assembly

programming, Assembling and running an 8051 program, Data types and Assembler

directives, Arithmetic, logic instructions and programs, Jump, loop and call instructions, IO

port programming. Programming 8051 timers, Counter programming, Programming timers 0

and 1 in 8051. Basics of serial communication,805l connection to RS232,8051 serial port

4rS/V



pro$amming in assembly, serial port programming in 8051. 8051 intemrpts, Programming

timer, external hardware, serial communication intemrpt, Intem-rpt priority in 8051/52

Unit IV

Interfacing: LCD interfacing, Keyboard interfacing. ADC, DAC and sensor interfacing: ADC

0808 interfacing to 8051, Serial ADC Maxl l l2 ADC interfacing to 8051, DAC interfacing,

Sensor interfacing and signal conditioning. Motor control: Relay, PWM, DC and stepper

motor: Relays and opt isolators, stepper motor interfacing, DC motor interfacing and PWM.

8051 interfacing with 8255: Programming the 8255, 8255 interfacing

UnitV

Introduction to PIC, AVR family of microprocessors & ARM processors:lntroduct ion,

Salient features and Architecture of 8 bit PIC and AVR microcontroller s and 32 bit ARM

processor.

Reference Books:
I . Ayala J.K., The 8051 Microcontroller: Architecture, programming and applications,
Penram Intemational
(2005) 3rd ed.
2. Mazidi,E. and Mazidi,F., The 8051 Microcontroller and Embedded Systems, Prentice-Hall
of India (2004)
2nd ed.

3. Peatman J., Embedded system Design using PICl8Fxxx, Prentice Hall, 2003.
4. Raj Kamal, "M icrocontroller - Architecture Programming Interfacing and System Design"' 
2nd Edition.
Pearson Education, 201 1

5. Joseph Yiu," The Definitive Guide to the ARM Cortex-M3", Second Edition, Elsevier [nc.
2010.
6. Dr. K.V.K. Prasad, "Embedded / Real-Time Systems: Concepts, Design and Programming
Black Book" ,

New ed (MISL-DT) Paperback 12 Nov 2003
7. Ajay Deshmukh, "Microcontroller - Theory & Applications", Tata McGraw Hilt,2005 .

f'
8. Shibu K.V, Introduction to em systems, Tata McGraw Hill



MTDC 103. PRINCIPLES OF SENSORS AND SIGNAL CONDITIONING

Course Outcome:

l. Use concepts and common methods for converting a physical parameter into an electrical
quantity
2. Know about the Sensor Materials and Technologies
3. Choose an appropriate sensor comparing different standards and guidelines to make sensitive
measurements of physicalparameters like pressure, flow, acceleration, etc.
4. Evaluate performance characteristics of different types of sensors
5. Compete in the design, construction, and execution of systems for measuring physical

quantities

UNIT I

Sensor Classification, Sensor Characteristics, Physical Principles of Sensing. Optical

Components of Sensors Interface Electronic Circuits: Signal Conditioners, Sensor

Connections, Excitation Circuits, Analog-to-Digital Converters, Integrated Interfaces, Data

Transmission, Noise in Sensors and Circuits, Batteries for Low-Power Sensors, Energy

Harvesting

UNIT II

Sensor Materials and Technologies; Occupancy and Motion Detectors: Ultrasonic Detectors,

Microwave Motion Detectors, Micropower Impulse Radars, Ground Penetrating Radars,

Capacitive Occupancy Detectors, Triboelectric Detectors, Optoeleclronic Motion Detectors,

Sensor Structures, Visible and Near IR Light Motion Detectors, Far-lnfrared Motion

Detectors, Optical Presence Sensors, Pressure-Gradient Sensors, 2D Pointing Devices,

Gesture Sensing, Tactile Sensors

UNIT III

Position, Displacement and Level: Potentiometric Sensors, Piezoresistive Sensors, Capacitive

Sensors, Inductive and Magnetic Sensors, Optical Sensors, Thickness and Level Sensors

Velocity and Acceleration: Stationary Velocity Sensors, Inertial Rotary Sensors, Inertial

Linear Sensors (Accelerometers)

UNIT IV



Piezoresistive Sensors, Capacitive Sensors, Optoelectronic Pressure Sensors, Indirect

Pressure Sensor,

and Vacuum Sensors Flow Sensors: Basics ofFlow Dynamics, Pressure Gradient Technique,

Thermal Transport Sensors, Ultrasonic Sensors, Electromagnetic Sensors, Drag Force

Sensors, Dust and Smoke Detectors,

I]NIT V

Microphones: Microphone characteristics, Microphone Types Humidity and Moisture

Sensors: Concept of Humidity, Capacitive and Resistive humidity Sensors, Electrical

Conductivity Sensors, Thermal Conductivity Sensor, Optical Hygrometer, Oscillating

Hygrometer

Light Detectors: Image Sensors, UV Detectors, Thermal Radiation Detectors, Detectors of

Ionizing Radiation, Temperature Sensors, Chemical and Biological Sensors.

Reference Books:1.
l. Jacob Fraden, "Hand Book of Modem Sensors: physics, Designs and Applications", 5th
edition, Springer, New York.
2.Jon. S. Wilson, "Sensor Technology Hand Book", lst edition, Elsevier, Netherland.



MTDC 104 - ADVANCE COMPUTER NETWORKS

Course Outcomes:
1. Enumerate the layers of the OSI model and TCP/IP model and explain the function(s) of
each layer.
2. Acquire the skills of subnetting and routing mechanisms.
3. Understand the protocols of computer networks, Design and implement networking
protocols.
4. Understand the applications of transport layer protocols.
5. Identify core networking and infrastructure components, and the roles they serve.

UNIT I
Importance of computer networks, broadcast and point to point networks, Local area

networks and Wide area networks , ISO-OSI reference model, TCP/P model , interfaces and

services, Protocol data unit, connection oriented and connectionless services, service

primitives, Binding Protocol Address- ARP & RARP, packet format, Encapsulation, Data

link layer and its functions, MAC and LLC Sub layer

UNIT II
Network layer- IP Addressing: Address space, Notations, Classfull addressing, Network

Address Translation (NAT); Intemet Protocol (IP): Datagram Format, Fragmentation,

Options; ICMPv4: Messages, Debugging, Tools,ICMP, Checksum; IPv6 Addressing:

Representation, address space, address space allocation, Autoconfiguration, Renumbering;

Transition from IPv4 to IPu6: Dual Stack, Tunneling, Header Translation; IPv6 Protocol:

Packet format, Extension Header

UNIT III
Network layer- Introduction tolnter-domain, Intra-domain Routing; Routing Algorithms:

Distance Vector Routing, Bellman Ford algorithm, Link State Routing, Path Vector Routing,

Unicast Routing Protocols: Internet Structure, Routing Information Protocol(RlP), Open

Shortest Path First(OSPF), Border Gateway Protocol Version 4(BGP4), Introduction:

Unicast, Multicast and Broadcast; Intradomain Multicast Protocols:Mulicast Distance

vector(DVMRP), Multicast Link State(MQSPF), Protocol Independent Multicast(PIM)

v &*v



UNIT IV

Transport Layer-User Datagram Protocol: User Datagram, UDP Services, UDP Applications;

Transmission Control Protocol: TCP Services, TCP Features, Segment, A TCP Connection,

State Transition Diagram, Windows in TCP, Flow Control, Error Control, TCP Congestion

Control, TCP Timers, Options; SCTP: SCTP Services, SCTP Features, Packet Format, An

SCTP Association, Flow Control, Error Control.

UNIT V

Application layer- World Wide Web and HTTP; File Transfer: FTP and TFTP; Electronic

Mail: Architecture, Web- Based Mail, Email Security, SMTP, POP, IMAP and MIME,

SNMP; DNS - Concept of Domain Name space, DNS Operation; DHCP- Static and

Dynamic Allocation, DHCP Operation; Remote Login: TELNET, and SSH; Mobile IP:

Addressing, Agents, Three Phases, Inefficiency in Mobile IP; Virtual Private Network: VPN

Technology.

Reference Books:
1. Forouzan Behrouz A., "Intemetworking with TCP/IP", McGraw Hill Education
2. Comer Douglas E., "Internetworking with TCP/IP", Volume I,ll Fourth Edition, Prentice
Hallof India
Private Limited
3. Tanenbaum Andrew S., "Compu terNetw;)s", PHI Learning (q/
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MTDC ros (A) SOFTWARE ENGINEERING

Course Outcomes:
l. Understand the fundamental concepts of Software Engineering and software development
life cycle.
2. Analyze a problem, identiff and define the user and system requirements and design a

software system and its process to meet user needs.

3. Evaluate and select and software systems considering user needs.

4. Evaluate processes and products against the applicable standards and metrics.
5. Assist in the creation of an effective software project plan and analyze software risks and

identifr mitigation strategies.

Unit I
Nature of Software, Software Engineering, Software Development Life Cycle, Software

Process, Software Engineering Practice, Software Process Models: Linear, RAD,

Incremental, Spiral, Component-based development, Fourth Generation Techniques, CMM

Unit II
Requirements Engineering, Establishing the Groundwork, Eliciting Requirements,

Developing Use Cases, Building the Requirements Model, Negotiating Requirements,

Validating Requirements, Software Requirement Specification, Design within the context of

Software Engineering, Design Process, Design Concepts, and Design Model-Software

Architecture

Unit III
Strategic Approach to Software Testing, Testing Principles, Strategic Issues, Test Strategies

for Conventional Software, Software Testing Fundamentals, Testing Techniques: Black box

Testing, White box Testing and their types, Testing Strategy: Unit, Testing, Integration

Testing, Validation Testing, System Testing, Regression Testing, Code walkthrough and

reviews, Reliability models

Unit IV

Software Measures and Metrics, Product and Process Metrics, Metrics for the Requirements

Model, Metrics for the Design Model - Architectural Design Metrics, Object-Oriented

Design, Software Measurement, Metrics. for Software Quality,Software cost estimation,

COCOMO model, Software Quality Assurance

Unit V

Software Risks, Risk Identification, Risk Projection, Risk Refinement, Risk Mitigation,

Monitoring and Management, RMMM Plan, Software Maintenance,

Reengineering, Reverse Engineerin

SoftwareSupportability. (l
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Reference Books:
L Roger Pressman, Software Engineering: A Practitioner's Approach, 7th Edition,
McGrawHill,
2.Ian Sommerville, Software Engineering, 9th Edition, Addison-Wesley
3. Pankaj Jalote, A Concise Introduction to Software Engineering, Springer



MTDC IO5 (B) DATABASE MANAGEMENT SYSTEM
Course outcome:
L Describe the fundamental elements of relational database management systems
2. Understand the principles of storage structure and recovery management
3. Explain the need for distributed database technology to tackle deficiencies of the
centralized database systems
4. Understand transaction management, concurrency control techniques
5. Create a relational database scheme.

Unit I

Structure of relational databases, Relational Algebra, Functional Dependency, Difl'erent

anomalies in designing a database., Normalization using functional dependencies, Lossless

Decomposition, Boyce-Codd Normal Form, 3NF, Normalization using multi-valued

dependencies,4NF, 5NF

Unit II
Transaction processing, Concurrency control and Recovery management, Conflict and View

serializability, Lock based protocols, Two phase locking

Unit III
Distributed DBMS features and needs. Reference architecture. Levels of distribution

transparency, replication. Distributed database design - fragmentation, allocation criteria.

Distributed deadlocks. Time based and quorumbased protocols. Comparison. Reliability-

non-blocking commitment protocols

Unit IV

Partitioned networks, Checkpoints and cold starts, Management of distributed transactions- 2

phase unit protocols, Architectural aspects, Node and link failure recoveries, Distributed data

dictionary management, Distributed database administration, Heterogeneous databases-

federated database, reference architecture, loosely and tightly coupled

Unit V

Case Study of Oracle RDBMS and PostgreSQl

Reference Books:
l. Leon & Leon, Essentials of DBMS, McGraw Hill
2. Henry F. Korth and Silberschatz Abraham, "Database System Concepts", McGraw Hill.
3. Saeed K. Rahimi, Frank S. Haug, "Distributed Database Management Systems: A Practical
Approach", Wiley
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MTDC IO5 (C) ADVANCE DISTRIBUTED SYSTEM
Course outcome:
l.Identiff the advantages and challenges in designing distributed algorithms for different
primitives like mutual exclusion, deadlock detection, agreement, etc.

2. Design and develop distributed programs using sockets and RPC/RMI
3. Analyze different algorithms and techniques for the design and development of distributed
systems
4. Understand Distributed File Systems and Distributed Shared Memory
5. Understand the importance of security in distributed systems

Unit I

Characterization of Distributed Systems:Introduction, Examples of Distributed Systems,

Trends in Distributed Systems, Challenges, System Models, Interprocess Communication,

Network Protocols, Naming, Remote Procedure Call, Remote Method Invocation, Models for

Communication, Distributed File Systems

Unit II
Time in a Distributed System:Introduction, Logical Clocks, Vector Clocks, Events and

Process States, Clock Synchronization, Algorithms for Internal and Extemal

Synchronization; Distributed Mutual Exclusion: Introduction, Solutions on Message Passing

Systems, Token Passing Algorithms; Distributed Snapshot: Chandy-Lamport Algorithm;

Distributed Debugging

Unit III
Global State Collection: Termination Detection Algorithms, Distributed Deadlock Detection;

Coordination Algorithms: Introduction, Leader election, Bully Algorithm; Distributed

Consensus: Introduction, Consensus in asynchronous and synchronous systems, Distributed

Shared Memory

Unit IV

Transactions and Concurrency Control: Transactions, Locks, Optimistic Concurrency

Control, Timestamp Ordering, Distributed Transactions, Flat and Nested Transactions,

Atomic Commit Protocols, Concurrency Control and serializability in Distributed Systems,

Transaction Recovery, Checkpointing and Rollback Recovery; Group Communication

Unit V

Architecture of replicated data management; Security

Mechanisms, Common Security Attacks, Encryption,

Cryptosystems, Hashing, Digital signature and Digital

in Distributed Systems: Security

Secret key and public key

I certificate, Authentication in

Dislg[buted Systems ; Self Stab,il$ing Systems

ication in 
4
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Reference Books:
I . Sukumar Ghosh, Distributed Systems: An Algorithmic Approach, Second Edition
2. A.D. Kshemkalyani, M. Singhal, Distributed Computing: Principles, Algorithms, and

Systems, ISBN: 9780521189842, Cambridge University Press, March 201 l.
3. George Coulouris, Jean Dollimore, Tim Kindberg, "Distributed Systems Concepts and

Design", Fifth Edition, Pearson Education Asia
4. Gerard Tel. Introduction to Distributed Algorithms
5. Nancy A. Lynch. Distributed Algorithms
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MTDC - 105 (D)Mobile & Satellite Communication

Course Outcome:
l. To learn the concept ofcellular communication and system design.
2. To understand th€ concept ofsatellite communication.

Unit I

Review of wireless and cellular radio communication: The cellular concept, system design

fundamentals, frequency reuse, reused distance, cluster size, channel assignment strategies,

handofl strategies, co-channel interference and system capacity, trunking and grade of

service.

Unit II

A Speech coding for wireless system applications and broadcast systems, coding techniques

for audio and voice and popular speech codes. Brief introduction to radio channel

characterization,

multi-path propagation, co chamel interference, exponential power delay profile, propagation

effects, scattering, ground reflection, fading, long normal shadowing, coherence bandwidth.

UNit III

Modulation techniques for mobile and satellite communication, their generation and

detection, performance olspectral and power efficiency. Physical layer technique, diversity,

spread, spectrum, frequency hopping, direct sequence, adaptive equalization, Orthogonal

Frequency Division Multiplexing (OFDM)

Unit IV

MAC Protocols; 802.1 I and its variants, ETSI-HILARAN type I MAC protocol, multiple

access

with collision avoidance.

Unit V

lntroduction to GEo. MEo and LEo satellite systems. Anrena positioning in cEo and Link )
calculations, wideband CDMA concepts principles. 
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Reference Books.
1 . Wilkies and Garg, Principles of GSM technology, PHI

2. Schiller J., Mobile Communications, Addison Wesley
3. Viterbi A, CDMA, Addison WesleY

Delmer Thomson4. Gokhle, lntroduction to



MTDC 201-IoT ARCHITECTURE AND PROTOCOLS

Course Outcome:

I . Understand the concepts of IoT Architecture

/' lootv knowledge.of IoT Networking and its components to design IoT-based systems
3. Understand data link layer and network layer protocols of IoT
4' Use the knowledge of IoT transport and session layer protocols in various applications of
IoT
5. Design IoT-based systems for real-world problems

Unit I
IoT definition, Characteristics, IoT conceptual and architectural framework, physical and
logical design of IoT, IoT enablers, Modern day IoT applications, M2M communications. IoT
vs M2M, IoT vs WoT, IoT reference architecture, IoT Network configurations, IoT' LAN, Io'f
WAN, IoT Node, IoT Gateway, IoT proxy.

Unit II
Basics of IoT Networking, IoT components, Functional components of IoT, IoT service

oriented architecture, IoT chailenges, 6LowpAN, IEEE g02.15.4, RFID Features, RFID
working principle and applications, NFC (Near Field communication), Bluetooth, Wireless
Sensor Networks and its Applications.

Unit III
IoT Data Link Layer & Network Layer protocols: pHy/MAC Layer(3Gpp MTC, IEEE
802.11, IEEE 802.15), wireless HART,ZWave,Bluetooth Low Energy, Zigbee Smart

Energy, DASHT - Network Layer-lpv4,lpv6, 6LowpAN, 6TiscH.ND, DHCP, ICMp, RpL.
CORPL, CARP

Unit IV

IoT Transport & Session Layer protocors: Transport Layer (TCp, Mprcp, uDp, DCCp,
scrP)-(TLS, DTLS) - Session Layer-HTTp, coAp, coAp message types, coAp Request-

Response model, xMPp, AMep, Merr, Merr methods and components, Merr
communication, topics and applications, SMeTT.



Unit V

IoT Service Layer Protocols & Security Protocols: Service Layer -oneM2M, ETSI M2M,

OMA, BBF - Security in IoT Protocols - MAC802.15.4 , 6LoWpAN, RpL, Application

Layer

IoT Platforms, Arduino, Raspberry Pi Board, Other IoT platforms; Data Analltics for IoT,

Cloud for IoT Cloud storage models & communication APIs, IoT case studies

Reference Books:
I . Vijay Madisetti, ArshdeepBahga, "intemet of Things, A Hands on Approach',, University
Press

2. Dr. SRN Reddy, RachitThukral and Manasi Mishra, "lntroduction to Internet ofrhings: A
practical
Approach", ETI Labs
3. Pethuru Raj and Anupama C. Raman, "The Intemet ofThings: Enabling Technologies,
Platforms, and Use
Cases", CRC Press
4. Jeeva Jose, "Intemet ofThings", Khanna publishing House, Delhi
5. Adrian McEwen, "Designing the Intemet of Things", Wiley
6. Raj Kamal, "Intemet of Things: Architecture and Design", McGraw Hill
7. CunoPfister, "Getting Started with the lntemet of Things", O Reilly Media

gr



MTDC 202-WIRELESS SENSOR NETWORKS

Course outcome:

l. Explain the basic concepts of wireless sensor networks, sensing, computing and
communication tasks
2' Demonstrate knowledge of MAC protocors and routing protocors deveroped fbr wSN
3. Describe and explain radio standards and communicati-on protocors adopied in wireress
sensor networks
4. Be able to carry out simple analysis and planning of WSNs
5. To develop wireless sensor systems for differeniapplications

Unit I

overview of wireless Sensor Networks: Network characteristics, Network Apprications,
Network Design Objectives, Network Design Challenges, Technological Background :

MEMS Technology, Wireless Communication Technology, Hardware and Sofiware
Platforms, wireless sensor Network Standards, Introduction, Network Architectures for
wireless sensor Networks, classifications of wireress Sensor Networks, protocol Stack fbr
Wireless Sensor Networks.

Unit II
Fundamentar MAC Protocols, MAC Design for wireress Sensor Networks, MAC protocors

for wireless Sensor Networks: contention-Based protocors, contention-Free protocors.

Hybrid Protocols. [ntroduction, Fundamentars and cha enges, Taxonomy of Routing and
Data Dissemination Protocors, overview of Routing and Data Dissemination protocors:

Location-Aided Protocors, Layered and In-Network processing- tsased protocors. Data-
Centric Protocols, Multipath-Based protocols, Mobility-Based prorocols, eoS Based
Protocols, Heterogeneity-Based protocols.

Unit III
wireless Sensor Network Architectures and overview of Node Clustering structures, euery
Processing in wireless Sensor Networks, Data Aggregation in wireress sensor Networks.
Node Localization: concepts and Chalrenges ofNode Locarization Technorogies, Ranging
Techniques for wireless Sensor Networks, wireress Locarization Argorithms, wireress
Sensor Node Localization.
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Unit IV

Need for Energy EIficiency and Power Control in Wireless Sensor Networks, Passive Power

Conservation Mechanisms: Physical-Layer Power Conservation Mechanisms, MAC Layer

Power Conservation Mechanisms, Higher Layer Power Conservation Mechanisms. and

Active Power Conservation Mechanisms: MAC Layer Mechanisms, Network Layer

Mechanisms, Transport Layer Mechanisms.

Unit V

Fundamentals of Network Security, Challenges of Security in Wireless Sensor Networks,

Security Attacks in Sensor Networks, Protocols and Mechanisms for Security, IEEE 802. 15.4

and ZigBee Security .

Reference Books:

l. Wireless Sensor Networks A Networking Perspective, lun Zheng & Abbas Jamalipour, a
john Wiley & sons, lnc., publication .

2, Wireless sensor networks Technology, Protocols, and Applications, kazem sohraby, daniel
minoli, taieb znati , John Wiley & sons, Inc., publication .

3. Fundamentals of wireless sensor networks theory and practice, Waltenegus Dargie,
Christian

y^r-"/;* e)- fz4'-V
Poellabauer, John Wiley and Sons, Ltd., Publication.



MTDC - 203 Network Design Technology

Course Outcome:

l.To learn the concepts of network designing.

2. To understand different protocols in design technologies.

Unit I
concepts ofLayering and Layered moders- osr & Tcp/rp LAN Technorogy, transmission

Medium, Topology, Medium Access control (MAC) Techniques including MAC& LLC sub

layers,

Unit II
LAN system, Ethernet system, Fast Ethemet& Cigabit Ethernet, Token Ring, FDDI
Internet working with TCP/IP, lnternet Protocol (lP) suite including Ip v4, Ip v6 Transport
Protocols, TCP and UDp

Unit III

Introduction to IP routing, various interior gateways protocols like RIp, OSpF and exterior
gateway protocols like BGp

Unit IV

Introduction to laber Switching and MpLS ,wAN technorogy: wAN vs LAN. circuit
switching mechanism and network design, packet switched networking including routing and

traffic control, X.25

ISDN and Broadband ISDN: overview, ISDN, interface and functions, rayers and ISDN
services-

ISDN standards and services,High Speed network frame reray, frame reray protocols,

services and congestion control.

Unit V

ATM: ATM adaptation layer (AAL), ATM traffic and congestion control ATM LAN, ATM
LAN emutation and murri oror""or:l])? M (MpoA)
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Reference Books.
l Redia Pearlman, lnterconneclions, bridges, routers, switches and Int protocols pearson Edu
2. Comer, lnternetworking with Top/tp Vot. I pHl
3. Tenenbaum, Computer Networks, pHl
4. Forouzan B, Data communication and networking, TMH.
5. Stalling W, Data and computer communications, pHl
6. Hardy, lnside networks, PHI
7. Glover and Grant, Digital Communication, pHl
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MTDC - 204 Optical Network

Course outcome:

l.To undertand multiplexing techniques and various optical networks.

2.To leam topologies, wavelength and switching in optical networks.

Unit I

Introduction to optical network: Telecommunication, first generation optical network,

multiplexing technique, second generation optical network,virtual circuit services and data gram,

transparencies of regenerator,Network components: couplers, lsolators, Circulators, Multiplexer,

filter, frabry perot filters, acoustics optical tunable filters, charactsrization ofswitches, mechanical,

electro-optic, thermo-optic, and SOA switches, switching archirecture.

Unit ll
First generation ofoptical network: SONET, SDH, goals of SONET design , Multiplexing in

SONET,elements of SONET/SDH infrastructure, SONET physical layer,comuter

interconnections, ESCON, fiber channel, FDDI,ATM,IP layered architecture , physical layer, data

link layer, network layer, transport layer

Unit III
Broad cast and select network: topologies for broadcast networks, bus topology, star toplogy,

media access control(MAC) protocols, throughput calculation, synchronization, aloha and slotted

ALOHA, test beds,LAMBDANET,rainbow,stamet

Unit IV

Wavelenglh routing network: optical layer, wavelength cross connect, wavelenglh reuse

reliability, virtual topology and circuit switching and node design, degree ofwavelength

conversion, network design and operation traffic models, and performance criteria, static and

reconfi gurable network, classifi cation of I ight paths

Unit V

Photonic packet switching,optical time domain multiplexing(OTDM),Method of multiplexing and

demultiplexing, Broadcast,OTDM network,bit interleaving and packet interleaving, optical andgates

non linear optical loop mirror, tera hertz optical asymmetric demultiplexer, switch basd network.

deflection routing

Referance Books:
1. Optical Networks: Apractical Prospective By R.Ramaswamy and K.N.Shivrajan
2. Optical Networks By C.S.R.Murthy and lvl.Guruswamy, pHl
3. Computer Networks By Tanenbaum
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MTDC 205 (A) -MOBILE APPLICATTON DEVELOPMENT

Course Outcome:

l. Understand the entire lifecycle involved in mobile app development
2. Design a mobile app
3, Understand Security considerations in mobile app development
4. Know about the range oftechniques available for testing of Mobile Apps and understand
when one approach is better than the others.
5. Follow general procedure for developing an App

UNIT I

Overview of Mobile App Development: Mobile Applications, A lormula lor designing

engaging applications, Unique challenges for development of engaging applications,

Enterprise mobile development, Mobile App Development Lifecycle Overview

UNIT II
lmportance ofDesign, App Design issues and considerations, Scope of Design in Mobile

App Development, Design Principles and Cuidelines, Some Design Methods, Factors lor

choosing mobile app, Mobile App Architectural Components, Mobile App Flow, Mobile App

Deployment Considerations

UNIT III
Building Mobile Apps Powered by Enterprise Backend, Connecting the Mobile App wirh

Enterprise IT Services and Data, Types of lT Backend to Inregrate from Mobile Apps, Type

ofAPI Protocols, Security lntegration, Mobile Devices Security considerations, Secured

Data Store and Synchronization, Enterprise Mobile Application Management and Device

Management, Special Challenges in Managing Mobile Applications and Devices

UNIT IV

Quality, Cost of Quality, Automated versus Manual Testing, preproduction versus post

release, Automated Mobile App Testing Considerations, Monetizing Apps, publishing Apps

UNIT V

The Android Operating System, Working of Android Apps, programming languages used for

developing Android Apps, Android Studio, Emulators, ceneral procedure l'or developing an

App. ? w.w:



Reference Books:
l. Leigh Williamson, Roland Barci4 Omkar Chandgadkar, Ashish Mathur, Soma Ray,
Danell Schrag, Roger Snook, Jianjun Zhang, ,, Enterprise Class Mobile Application
Development", IBM Press Pearson plc,20l6
2. Jakob Iversen Michael Eierman, "Leaming Mobile App Development,', pearson
Education, 2014
3. J. Paul Cardle, "Android App Development in Android Srudio',, Manchester Academic
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MTDC 205 (B) Block chain Technology

Course outcome:

I . Understand block chain technology
2. Acquire knowledge of cryptocurrencies
3. Develop block chain based solutions and write smart contract using Hyperledger Fabric
and Ethereum frameworks
4. Build and deploy block chain application for on premise and cloud based archirecture
5. lntegrate ideas from various domains and implement them using block chain technology in
dilferent perspectives

Unit I

Introduction: Overview olBlock chain, Public Ledgers, Bitcoin, Smart Contracts, Block in a

Block chain, Transactions, Distributed consensus, pubric vs private Block chain.

Understanding cryptocurrency to Block chain, permissioned Model of Block chain,

Overview of Security aspects of Block chain; Basic Crypto Primitives: Cryptographic Hash

Function, Properties ofa hash function, Hash pointer and Merkle trce, Digital Signature,

Public Key Cryptography, A basic cryptocurrency

Unit II
Understanding Block chain with crypto currency: Bitcoin and Block chain: creation of
coins, Payments and double spending, Bitcoin Scripts, Bitcoin p2p Network, Transaction in

Bitcoin Network, Block Mining, Block propagation and block relay. Working with

consensus in Bitcoin: Distributed consensus in open environments, consensus in a Bitcoin

network, Proof of work (Pow) - basic introduction, Hashcash pow, Bitcoin pow, Attacks

on PoW and the

monopoly problem, ProofofStake, ProofofBum and proofof Elapsed rime, The life ofa
Bitcoin Miner, Mining Difficulty, Mining pool

Unit III
understanding Block chain for Enterprises: permissioned Block chain: permissioned model

and use cases, Design issues for Permissioned block chains, Execute contracts, State machine

replication, overview ofconsensus models for permissioned block chain- Distributed

consensus in closed environment, Paxos, RAFT consensus, Byzantine general problem,

Byzantine fault tolerant system, Lamport-Shostak-pease BFT Algorithm, BFT over

Asynchronous systems. 
--/ ,,. v ...r\ 4t.-'V fu **'r
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Unit IV

Enterprise application of Block chain: cross border payments, Know your Customer (Kyc),
Food Security, Mortgage over Block chain, Block chain enabled rrade. we Trade - Trade

Finance Network, Supply Chain Financing, and Identity on Block chain

Unit V

Block chain application development: Hyperledger Fabric- Architecture. Identities and

Policies, Membership and Access control, channels, Transaction validation, writing smart

contract using Hyperledger Fabric, writing smart contract using Ethereum, overview ol
Ripple and Corda

References:
l. Melanie Swan, "Block Chain: Blueprint for a New Economy,,, O'Reilly, 2015
2. Josh rhompsons, "Block chain: The Block chain for Beginners- cuidi to Block chain
Technology and Leveraging Block Chain programming',
3. Daniel Drescher, "Block Chain Basics',, Apress; lstedition,2017
4. Anshul Kaushik, "Block Chain and crypto currencies", Khanna pubrishing House, Dclhi.
5.lmran Bashir, "Mastering Block Chain: Distributed Ledger Technology, De-centralization
and Smart Contracts Explained", packt publishing
6. Ritesh Modi, "Solidity Programming Essentials: A Beginner's Guide to Buird Smart
Contracts for Ethereum and Block Chain',, packt publishing
7' Salman Baset, Luc Desrosiers, Nitin Gaur, petr Novotny, Anthony o'Dowd, Venkatraman
Ramakrishna, "Hands-On Block Chain with Hyperledger: Building becentralized
Applications with Hyperledger Fabric and Composer", Import, 201 g
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MTDC 205 (C) CLOUD AND FOG COMPUTING
Course outcome:
1. Articulate the main concepts, key technologies, strengths, and limitations ofcloud
computing
2. Identify the architecture and infrastructure of cloud computing, including SaaS, paaS, IaaS,
public cloud, private cloud, hybrid cloud, etc.
3. Have understanding of the Technological Drivers of Cloud Computing
a. Explain the core issues ofcloud computing such as security, privacy, and interoperability
and provide the appropriate cloud computing solutions and recommendations according to
the applications used.
5. Attempt to generate new ideas and innovations in cloud computing and Fog computing.

UNIT I

Cloud Computing Fundamentals: Motivation for CIoud Computing, Defining Cloud

Computing, Principles of Cloud Computing, Five Essential Characteristics, Cloud

Ecosystem, Requirements for Cloud Services, Cloud Applications, Benefits and Drawbacks,

Cloud Architecture, Network Connectivity in CIoud Computing, Managing the Cloud,

M igrating Application to Cloud

UNIT II
Cloud Deployment Models: Private Cloud, Public Cloud, Community Cloud, Hybrid Cloud;

Cloud Service Models: Infrastructure as a Service, Platform as a Service, Software as a

Service, Their characteristics, Suitability, Pros and Cons, Cloud Service Providers

UNIT III
Technological Drivers of Cloud Computing: Virtualization, Approaches in Virtualization,

Hypervisor and Its Role, Types of Virtualization; Memory and Storage Technologies,

Networking Technologies, Web 2.0 and Web 3.0, Agile SDLC t'or Cloud Computing,

Programming Models for Cloud Computing

UNIT IV

Security in Cloud Computing: Security Aspects, Data Security, Virtualization Security,

Network Security, Security Issues in Cloud Service Models, Audit and Compliance, Data

Protection in the Cloud, Cloud Security as a Service; Advanced Concepts in Cloud

Computing: lntercloud, Cloud Management, Mobile Cloud, Cloud Governance, Green Cloud,

Cloud Analyics (
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I]NIT V

Introduction to Fog Computing, Difference between cloud computing and fog computing,

Fog Computing benefits and drawbacks, Applications ofFog computing, Role ofFog
computing in Intemet ofThings, Need for Fog computation, Fog data processing layers.

Reference Books:
1. K. Chandrasekaran, "Essentials of Cloud Computing", CRC press, 2015
2. Arshdeep Bahga, Vijay Madisetti, "Cloud Computing: A Hands-on Approach,', 2013.
3. Rajkumar Buyya, James Broberg, Andrzej Goscinski, ,,Cloud Computing: principles and
Paradigms",Wiley
4. Rajkumar Buyya, Satish Narayana Srirama, " Fog and Edge Computing: principles and
Paradigms",Wiley
5. Assad Abbas, Samee U. Khan, Albert Y. Zomaya .,Fog Computing: Theory and pracrice",
Wiley,2020
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MTIIC - 301 Comorehensive Viya &-Se{ninef

Course Outcomes:
At the end ofthe course the students will be able to:

. Comprehend the knowledge gained in the course work.

o Infer principles of working of digital communication.

a

o

competence in presention

Demonstrate the ability in problem solving and to communicate effectively

Identify and compare technical and practical issues related to the area ofcourse

specialization.

Prepare a well-organized report employing elements oftechnical writing and critical thinking.

Demonstrate the ability to describe, interpret and analyse technical issues and develop

N*EzL-'" 
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MTQC- 302 Dissertation Part-I

Course Outcomes:
At the end of the course:

. Identifu a topic in advanced areas of digital communication.

. Review literature to identifo gaps and define objectives & scope ofthe work.

. Employ the ideas from literature and develop research methodology,

. Develop a model, experimental set-up and / or computational techniques

necessarytomeet 
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Course Outcomes:
At the end of the course:

' Identifr methods and materials to carry out experiments/develop code.

. Reorganize the procedures with a concem for society, environment and ethics.

. Analyse and discuss the results to draw valid conclusions.

. Prepare a report as per the recommended format and defend the work.

in peer reviewed joumals/conference. Explore the possibility of publishing

Proceedings. 
" ^/-d-- gu
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M.Tech in Thermal Engineering

(l) Graduates will demonstrate sound domain knowledge on wider perspective to become successful
professionals.

(2) Graduates will demonstrate an ability
problems.

to identifu, formulate and solve thermal engineering

(3) Graduates will demonstrate an ability to conceptualise designs of thermal system or conrponent
and evaluate them to select optimal feasible solution considering safety, environment and other
realistic constraints.

(4) Graduates will demonstrate skill of good researcher to rvork on a problenr. stafiirgl ll.o.r scratch.
to research into literatures, methodologies, techniques, tools. and conduct .*perin-,.ri ,,,r.i int.rpr*t
data.

(5) Graduates will demonstrate research skills to critically analyse complex thernral engi,eeri.g
problem lbr synthesizing new and existing information for their solutions.

(6) Graduates will demonstrate skills to use modern engineering tools. sofiware a,d eqLripnrert to
analyze and solve complex engineering problems.

(7) Graduates will exhibit the traits of professional integrity and ethics and denr.rsrrare rhe
responsibility to implement the research outcome for sustainable development of tl.re societr,.

(8) Graduates will be able to communicate effectively to comprehend and write elrective reports
lbllowing engineering standards.

(t)) Graduates will demonstrate skills of presenting their work unequiv,ocalll, belbre scientitlc
community, and give and take clear instructions.

(10) Graduate will demonstrate traits of manager in handling engineering pro.jects a,d re latetj
flnance, and coordi,ate workforce towards achieving their goals.

(1 1) Graduates will demonstrate an ability to work on laboratory and multidisciplinary tasks.

il,-



MMTP - 101 Advanced Solar Energv Svstem

Course outcom€s:
Af'ter doing this course, the student should be able to
. Understand various aspects of solar radiation
. Learn about non-concentrating collectors
. Understand the characteristics ofphoto-voltaic cells
. Learn about various ways solar energy storage.

UNIT - I
Introduction - Solar energy option, specialty and potential - Sun - Earth - Solar Radiation. bearr
and difllse - measurement - estimation ofaverage solar radiation on horizontal and tilted surllccs

problems applications. Capturing solar radiation - physical principles olcollection - types
liq u id
flat plate collectors - construction details - performance analysis - concentrating collection - Uat
plate collectors with plane reflectors - cylindrical parabolic collectors - Orientation and trackinq -
Perfornrance Ana lysi s.

T]NIT - 2
Design of solar water heating system and layout, Power generation Solar central receir er s1 stenr

Heliostats and Receiver - Heat transport system solar distributed receiver system Po"r,er cycles.
working fluids and prime movers, concentration ratio.

UNIT.3
Thermal energy storage: lntroduction - Need for - Methods of sensible heat storage Lrsing so lids
and
liquids - Packed bed storage - Latent heat storage working principle - construction application
and limitations. Other solar devices - stills, air heaters, dryers. Solar Ponds & Solal Reliiseration.
active and passive heating systems.

UNIT - 4
Direct energy conversion: solid-state principles - semiconductors solar cells pertbrnrance -
modular construction- applications. conversion effi ciencies calculations.

UNIT - 5
Economics: Principles of Economic Analysis Discounted cash tloil'- Solar svstem I-ift ( 1'cle
costs cost benefit analysis and optimization cost-based analysis of *'ater heating and photo

voltaic applications.

REFERENCES:
l. Solar energy: Principles ofThermal Collection and Storage, Sukhatme, TMH 2nd edition
2. Solar Thermal Engineering Systems, Tiwari and Suneja ,Narosa
3. Principles of solar engineering/ Kreith and Kerider/Taylor and Franscis/2nd edition
4. Solar energy thermal processes/ Duffie and Beckman/John Wiley & Sons

9-'r^u-*a* 
1Z?\/



MMTP -102 Advanced Thermodvnamics and
Combustion

Course Outcomes:
At the end of the course, the student will be able to:
. Explain basic thermodynamic concepts and laws
. Describe the concepts entropy and exergy and their use in analyses of thermal energy
systems
. Use advanced thermodynamics on a research case

Unit I
Classical Thermodynamics: Concept of classical thermodynamics, review of zeroth, first and

second law of thermodynamics, Entropy, Availability analysis of thermal system and

concept of energy conservation. Third law of thermodynamics, Nerst heat theorem.

UNIT 2

Phase and reaction equilibriums: Equilibrium constants. calculation ol' equilibriunr
composition of multi components gaseous mixtures.

T]NIT 3

Equations of state: Equations of state & calculations of thermodynamics and transport

properties of substances, reaction rates of first, second and higher order reactions. reactiotrs

in gaseous, liquid and solid phases.

Unit 4
Equilibrium, real substances and properties, triple point, critical point, temperature-entropy,

entropy-enthalpy charts, Vanderwal's equation of state, Claperon's equation, Gibbs phase

rule, law of corresponding states.

UNIT 5

Combustion and flames: combustion and flame velocities, Laminar and turbulent f'lames.

Premixed and diffusion flames: their properties and structures. Theories of flame

propagation, combustion of solid, liquid and gaseous fuels, combustion of fr.rel droplets and

sprays, combustion systems, combustion in closed and open systems. application to IC

engines, boilers, gas turbine, combustors and rocket motors.

Recommended Books:
1. Heat Power and Thermodynamics by M.W.Zemansky (McGraw Hill).
2. Combustion, Flames and explosions of gases, B.Lewis and G.Von Elbe Academic P.

3. Thermal Sciences, Potter, Cengage Learn (Thomson)

4. Engineering thermodynamics by Gurdon Rogers Yon Mayhew.

5. Concept of thermodynamics by Obert (McGraw Hill).



MMTP - 103 Advanced Heat Transfer

Course Outcomes:
At the end ofthe course. the student will be able to:
o Imparl the advances knowledge ofheat transfer.
. Cet analytical solutions for 2-D steady and transient heat conduction problerrs.
. Deep understanding on the governing equations lor convection heat transt'er; knou ing the
dimensionless parameters (influencing the convection perlbrmance).
. Apply the concept ofnatural convection for electronic cooling, HVAC etc.
o Understand the boiling and condensation mechanism.
r Apply the concepts of radiation heat transler for enclosure analysis.

UNIT - I
Introduction: Brief Introduction to different Modes of heat transfer- Conduction- Ceneral heat
conduction equation - Boundary conditions - Steady simplified heat transf'er in Cartesian

_ coordinates - Finned surfaces- l-D Heat transfer with intemal heat generation.

UNIT _ II
Transicnt heat conduction: Lumped system analysis - Heisler charts - Semi-inflnite solid -
Product solution- 2D - steady state heat conduction - Use of conduction shape fhctors- -'l ransient
heat conduction Analytical solution- Finite Difference methods for Lleat Conduction Problerns- |

D & 2 D steady state and Unsteady heat conduction lmplicit and Erplicit methods.

UNIT - III
Forced Convection: Concept of boundary layer- Hydrodynamic and Thermal boundary layer
concepts-Equations of Motion and Energy-Methods to determine heat transl'er coel'lrcient-
Dimensional Analysis -lmportance of Non - Dimensional numbers -Analogies betrveen Heat and

Momentum Transf'er-Extemal flows and integral methods for flow over a flat plate-A pplication 01'

empirical relations lo r arious geometrics
Free convection: Dimensionless parameters of Free convection-An Approximate Anal). sis of
Laminar Free Convection on a Vertical Plate-Free convection on a Horizontal Plate. C'ylinder and

Sphere- Ciombined lree and lorced convection.

UNIT 4
Boiling heat transfer, nature of vaporization. nucleate pool boiling and empirical correlations
fbr pool boiling heat transfer, factors at'fecting pool boiling fllm coefJlcients. high heat flux
boiling, Condensation: Physical Mechanisms, Laminar film condensation on a verlical plate.

turbulent tilnr condensation. drop wise condensation.

I]NIT 5

Radiation: Radiation Prope(ies & Law, Electrical analogy, Radiation exchange between
surfaces, Applications to cavities & enclosures.

Reference Books:
1. Heat Transfer, Krieth, Cengage leam (Thomson)
2. Heat transfer by J.P. Holman.
3. Analysis ollleat transfer E.R.G.Eckerst and R.M. Drake Jr. Mc(ira"r Hills. , /
4. Heat mass and momentum transfer .W.M.Roshenow and P.Choi. Prentice t Iall t\ /
5. Ileat transfer B.Gebhart ,McGraw Hills . , - \V
6. Conduction Heat Transfer V.S. Arpaci ,Addison Wesley . -/,* \
7. Thermal radiation H.C. Hotel ,. .*
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MMTP - 104 Advanced Fluid Mechanics

Course Outcomes:
At the end of the course, the student will be able to:
. Understanding the concept of fluid and the models of fluids
. Understanding the basic physical meaning of general equations
. Understanding the concept of stream function and potential function
. Ability to derive the equation for viscous flow, including laminar flow and turbulent flow
. Ability to address such problems in engineering, and to solve the problems

UNIT I
INVISCD FLOW OF INCOMPRESSIBLE FLUIDS: Lagrangian and Eulerain Descriptions

of fluid motion- Path lines, Stream lines, Streak lines, stream tubes - velocity of a t'luid

particle, types of flows, Equations of three-dimensional continuity equation- Stream and

Velocity potential functions.
Basic Laws of fluid Flow: Condition for irrotationality, circulation & vorticity

Accelerations in Cartesian systems normal and tangential accelerations, Euler's, Bernoulli

equations in 3D- Continuity and Momentum Equations

UNIT 2

Viscous Flow: Derivation of Navier-Stoke's Equations for viscous compressible flow - L,xact

solutions to certain simple cases: Plain Poisoulle flow - Coutte flow with and without pressure

gradient - Hagen Poisoulle flow - Approximate solutions - Creeping motion (Stokes) -
Oseen' s approximation.

UNIT 3
Boundary Layer Theory: Prandtl's contribution to real fluid t'lows - Prandtl's boundary

layer theory - Boundary layer thickness for flow over a flat plate -- Von-Karman momentum

iniegral equation - Blasius solution- Laminar boundary layer - Turbulent Boundary Layer -

Expiessions for local and mean drag coefficients for different velocity profiles' - Total Drag

due to Laminar & Turbulent Layers - Problems.

UNIT 4

Introduction to Turbulent Flow: Fundamental concept of turbulence-Time Averaged

Equations- Boundary Layer Equations-Prandtl Mixing Length Model - Universal Velocity

Distribution Law: Van Driest Model -Approximate solutions for drag coetficients -More
Refined Turbulence Models - k-epsilon model - boundary layer separation and form drag -

Karman Vortex Trail, Boundary layer control, lift on circular cylinders.

Internal FIow: Smooth and rough boundaries-Equations for Velocity Distribution and

flrictional Resistance in smooth rough Pipes-Roughness of Commercial Pipes - Moody's

diagram.

UNIT 5

Compressible Fluid Flow I: Thermodynamic basics Equations of continuity,

Momlntum and Energy - Acoustic Velocity Derivation of Equation for Mach Number -
Flow Regimes - Mach Angle - Mach Cone - Stagnation State

Compressible Fluid Flow - II: Area Variation, Property Relationships in terms of Mach

nu*b"r, Nozzles, Diffusers - Fanno and Releigh Lines, Property Relations - Isothermal

Flow in Long Ducts - Normal Compressible Shock, Oblique Shogh Expansion and

Compressible Shocks - Supersonic Wave Drag. 
YZ
,/
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3. Compressible Fluid Dynamics by B K Hodge and Keith Koenig, Pearson

4. Fluid Mechanics by Potter, Cengage Leaming
5. Fluid Mechanics by Jog, Cambridge
6. Fluid Mechanics and Machinery by Khan, Oxford
7. Fluid Mechanics by Cohen and Kundu, Elsevier, 5th edition
8. Fluid Mechanics by William S Janna, CRC Press

9. Dynamics & Theory and Dynamics of Compressible Fluid Flow by Shapiro.
10. Fluid Dynamics by Wiltiam F. Hughes & John A. Brighton, TMH

/n*4V



A\

MMJP - 105 Steam and Gas Turbines

Course Outcomes:
At the end of the course, the student will be able to:

. Understand construction and design features of steam and gas turbines as used fbr power
generation.

. Understand thermodynamics cycles and different sizes and layouts of steam gas turbine
plant

. Understand thermodynamics and fluid mechanics component for enhancing the efllciency'
and effectively of gas turbines.

Unit I
Steam Turbines: Principle and working of steam turbines, type of turbines" inrpulse ar-rd

reactions, compounding for pressure and velocity. Velocity triangles lirr various t\ pcs.

stage to blade,speed ratio for optimum efficiency, diagram efficiencl, steam

performance. Energy losses in steam turbine, turbir-re perlbrrnance at r.arious loads and

governing of steam turbines. Constructional details and description ol steam turbinc
components in brief.

Unit 2
Regenerative feed heating cycles:
Introduction: Most ldeal Regenerative f eed heating cycle. Regenerative f'eed heating cy'cles

and their represenation on T-s and h-s Diagram. Representation of actual process on'l'-s and

h-s Diagram Regenerative cycles. Other types of f'eed heating arrangements. Optimum f-eed

water temperature and saving in Heat Rate. Feed Heaters, Direct Contact Heaters. Surface

Heaters, Deaerators.

Unit 3

Reheating - Regenerative and Regenerative water - Extraction Cycles. Reheating ol steam.

Practical reheating and Non- reheating cycles, advantage & disadvantages of reheating.

regenerative water extraction cycles, practical feed heating arrangentents. Feed hc'ating

system for 120MW.200MW.350MW,500MW &amp;660 MW Units.

Unit 4

Mixed Pressure Turbines: Low- pressure Turbines. Mixed pressure TLrrbines. Hcat

Accumulators.

Unit 5

Gas Turbines: Open and closed cycles, constant pressure and constant volume cycles,
cycles with inter cooling, reheating and heat exchanger, compressor and turbine
efficiencies, pressure losses, performance characteristics of various cycles, practical
problems.
Jet Propulsion: Calculation of thrust, Power, speed and efficiency, turbo - jet and

turbo propulsion systems.

Reference books:
Fluid dynamics and heat transfer of turbo-machinery,
Lakshmi naray ana, Amazon.com
Cohen H Rogers, Sarvanmutto, Gas Turbine Theory, Longman Pub.
Mathur, Sharma, Gas turbine, Standard Pub And Distributors Delhi.

1.

2.
3.
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MMTP - 201 Design of Thermal Power Plant

Course 0utcomes:
At the end of the course the students will be able to:

o Gain the knowledge about resources ofenergies available in India for Power Production by thermal

processes.

o Analyse the processes and cycles followed in Thermal Power Plants and components used in the power

plants and identiry the losses to get better efficiency.
. Apply the knowledge in calculating the Power Load calculations and Distribution.

. Deu"iop th" methoJs for the Economies of Power Generation and Power plant instrumentation'

UNIT I
conventional thermal power plants, super-critical power plants and its principles of working, performance

curves and flow diagrams.

UNIT 2

atrpower plant components: Fuel and ash handling, pulverized fuel firing bumers, dust handling, uuidized
' tb.d 

co.brstion. Radiant super heaters and rl-heaters, economizer and pre-heaters' combustion and

iumace design, boiler water supply and treatment. Drat and arrangement of draft fans, different types of

cooling systJms, open closed, mixea ana dry cooling tower systems, air cooled condensers. Eiector and

,u"uri. pu.pr, i"ed heating systems, heaters, evaporators and de-aerator' feed line protection' boiler feed

pumps, diffe;ent type ofdrives for it, steam turbine driven feed pumps'

Unit 3
Plant instrumentation for thermal power plants, need and importance, distributed and centralized'

pneumatic and electro-mechanical transduceis and controllers, distributed computer control' Piping and

inrulation: design and layout of ducting for air fuel, gases and pulverized fue.ls, .selection 
of piping, pipe

flexibility analy-sis, Various control vaties and actuatois. lnsulation optimum thickness and costs'

Unit 4
lnstallation, commissioning and operation: Preliminary performance 

.checks, 
and acceptance test for

various components, heat b"ulunc. oi it"., and entire plant. Starting loading and normal operation checks'

maintenance logging, pu*tt"t op",utionr, droop setting, perform;nce analysis, maintenance' safety and

I pollution controls.

UNIT 5

Plant Management: Preparing specifications and contract documents, guarantee' Training of power plant

p.r.onn"t, slafety, and seismic analysis. Purchase and contract for fuel supplies'

Reference Books:
1 . Power Plant Engineering, F T Morse

2. Power Plant Engineering, P K Nag'

3. Power Plant Engineering, Arora and Domkundwar



MMTP - 202 Desisn of Heat Exchangers

Course Outcomes:
At the end of the course:
1. Students willdemonstrate a basic understanding of several types of heat exchangers that will
include shell-and-tube, double pipe, plate-and-frame, finned tube, and plate-fin heat exchangers.

Heat pipes.

2. Students willdesign and analyses of shell-and-tube double pipe, compact, plate heat exchangers.

3. Students will demonstrate the performance degradation of heat exchangers subject to fbuling.

UNIT 1

Heat Exchangers - Classification according to transfer process. number of fluids, surf'ace

compactness, and construction features. Tubular heat exchanger, plate type heat excltangers.

extended surface heat exchangers, heat pipe, Regenerators. Classification according to f'low

arrangement: counter flow, parallel flow, cross flow exchanger.

UNIT 2

Heat exchanger design methodology, assumption tbr heat transt-er analysis, problem

fbrmulation, e-NTU method, P-NTU method, Mean temperature diffbrence method. tbLrling

of heat exchanger, effects of fouling, categories of fouling, f undamental processes ol fbuling.

UNIT 3

Double Pipe Heat Exchangers: Thermal and Hydraulic design of inner tube, Thermal arrd

hydraulic analysis of Annulus, Total pressure drop. Compact Heat Exchangers: Thermal and

Hydraulic design of compact heat exchanger.

I.JNTT 4

Shell and Tube heat exchangers - Tinker's, kern's, and Bell Delaware's methods, fbr thermal

and hydraulic design ofshell and Tube heat exchangers

UNIT 5

Mechanical Design of Heat Exchangers - design standards and codes, key terms in heat exchanger

design, material ielection, and thicknesscalculation formajorcomponents such as tube sheet. sliell.

tubei, flanges and nozzles. Introduction to simulation and optimization of heat exchangers. flou

induced vibrations.

Reference:
I . Ramesh K. Shah and Dusan P. Sekulic, "Fundamentals of Heat Exchanger Design" John

Wiley & sons Inc., 2003.
2. D.C. Kern, "Process Heat Transfer", McGraw Hill, 1950.

3. Sadik Kakac and Hongton Liu, "Heat Exchangers: Selection, Rating and Thermal

Design" CRC Press, 1998.

4. A.P. Frass and M.N. Ozisik, "Heat Exchanger Design", McGraw Hill, 1984

5. Afgan N. and Schlinder E.V. "Heat Exchanger Design and Theory Source Book"'

6. T. Kuppan, "Hand Book of Heat Exchanger Design".

7. "T.E.M.A. Standard", New York, 1999.
6. T. Kuppan, "Hand Book of Heat Exchanger Lreslgn". /{)
7. "T.E.M.A. Standard", New York, 1999. ('}(d.
8. C. Walkers, "lndustrial Heat Exchangers-A Basic Guide", Mccraw Hill, 1982' 
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MMTI - 203 Advance Refrigeration and Air Conditionins System

Course Outcomes:
At the end of the course the learners will be able to
o Introduce students to HVAC technology, engineering, research, systems, system designs, energy

impacts, and overall goals
o Develop understanding of the principles and practice of thermal comfort.
o Develop generalized psychrometrics of moist air and apply to HVAC processes.

o Understand the components of vapor compression systems and other fypes of cooling systems.

UNIT I
Introduction: Thermodynamics Properties of pure and Mixed Refrigerants and their selection' Vapor

Compression System, Actual Vapor Compression System, Deviation from theoretical System, Multi-
pressure System with Flash Chamber and lnter Cooling, Cascade system.

UNIT 2
Refrigeration Equipments: Compressors, Analysis and Thermal Design of Reciprocating, Centrifugal

and Screw Compressors, Performance Characteristics &amp; Capacity control. Expansion Devices:

Capillary, Automatic and Thermostatic Expansion Valve. Other Equipments: Liquid Receiver, Oil

Separators, Liquid Line Strainers, Driers, Liquid Sub- coolers'

UNIT 3

Condenser &amp; Evaporator: Types, performance &amp; Their Controls,

UNIT 4

Thermodynamics of Refrigerant: Absorbent Combinations, Analysis of simple and Industrial Vapor

Absorption system using various working fluids Solar Powered Refrigeration &amp; Heat Pump'

UNIT 5
Air <onditioning: Psychrometric properties and processes - Construction of Psychrometric chart'

Requirements of C-omfort Air -condltioning - Thermodynamics of human body - Effective temperature

and Comfort chart - Parameters influencin[ the Effective Temperature. Summer-, Winter and year round

air - conditioning systems. Cooling load Eitimation: Occupants, equipments, infiltration, duet heat gain

fan load, Fresh air load.

Air <onditioning Systems: All Fresh air, Re-circulated air with and without bypass' with reheat systems

- Calculation of nypass Factor, ADP, RSHF, ESHF and GSHF for different systems' Components:

Humidification and dehumidification equipment - Systems of Air cteaning - Grills and diffusers - Fans

and blowers - Measurement and control of Temperature and Humidity'

Books:
1. Refrigeration &amp; Air Conditioning by W'F'Stoecker

2. Refrigeration &amp; Air Conditioning by C.P'Arora

3. Refrigeration &amp; Air Conditioning by Manohar Prasad

4. Refri[eration and Air Conditioning: Ananthanarayana (TMH)

5. Refrigeration and Air Conditioning: Ballany - Khanna

6. Refrigeration and Air conditioning: Domkundwar - Dhanpatrai Y"'*v.7'o



MMTP - 204 Computational Fluid Dynamics
(CFD'I

Course Outcomes:
At the end of the course the learner will be able to
' Derive the basic governing equations applied for fluid flow problems.
' Apply the differential equations to fluid flow problems.
' Understand the concept of d iscretization.
' Solve simple algorithms lor incompressible f'luid flow.
Apply the basics ofCFD to heat transfer problems.

UNIT I
lntroduction to CFD: Computational approach to Fluid Dynamics and its comparison ri ith

experimental and analytical methods. Basics ofPDE: Elliptic. Parabolic and Hyperbolic EqLrations.

Governing Equations: Review of Navier-Stokes Equation and simplitied torms. Soltttion

Methodology: FDM and FVM with special emphasis on FVM. Stability. convergencc and

^. Accuracy.

UNIT 2

Finite Volume Method: Domain discretization, types of mesh and quality o1'mesh. SIMPLIT-.

pressure velocity coupling, Checkerboard pressure field and staggered grid approach.

UNIT 3

Geometry Modeling and Grid Generation: Practical aspects of computational Inodclirrg of'flo*
dornains, Grid Geneiation. Types of mesh and selection criteria, Mesh quality. Key paranreters and

their impoftance.

UNIT il
lilethotlology of CFDHT: Objectives and importance olCFDHT. C'FDHT fbr Diltirsion Equation.

Convection Equation and Convection-Ditfusion Equation

UNIT 5

Solution of N-S Equations for Incompressible Flows: Semi-Explicit and Semi-lmplicit

Algorithms for Staggered Grid System and Non-staggered Grid System of N-S Equations for

lncompressible Flows.

l. Computational Fluid Dynamics, The Basic with applications by John A. Anderson. Jr..

McGraw Hill International editions, Mechanical Engineering series.

2. Numerical Methods in Fluid Flow & Heat Transfer by Dr. Suhas Patankar'

3. An Introduction to Computational Fluid Flow (Finite Volume Method), by H'K'
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Course Outcomes:
At the end of the course, the student will be able to:
. Understand the fundamentals of energy management and its influence on environment
. Understand the methods of energy production for improved utilization'
. Apply the principles of thermal engineering and energy management to improve the

performance of thermal systems.
. Analyse the methods of energy conservation and energy efficiency for buildings, air

conditioning, heat recovery and thermal energy storage systems'
. Assess energy projects on the basis of economic and financial criteria.

UNIT-I
INTRODUCTION: principles of energy management. Managerial organization, Functional areas

for i) manufacturing industry, ii) Proceis industry, iii) Commerce, iv) Government, Role of Energy

manager in each oflhese organizations. Initiating,Organizing and managing energy management

programs

UNIT.II
ENERGY AUDIT: Definition and concepts. Types of energy audits, Basic energy concepts,

Resources for plant energy studies. Data gathering, Analytical techniques. Energy Conservation:

Technologi., io, 
"n.rgy-.onservation, 

Design foiconservation of energy materials, Energy flow

networks. Critical assJssment of energy u.u!". Formulation of objectives and constrains, Synthesis

of alternative options and technicalanalysis of options. Process integration'

UNIT.III
ECONOMIC ANALYSIS: Scope, Characterization of an investment project' Types of depreciation,

Time value of money. Budget considerations, Risk analysis'

UNIT.IV
METHODS OF EVALUATION OF PROJECTS: Payback, Annualized costs, lnvestor's rate of

return, Present worth, Internal rate of return, Pros and cons of the common method of analysis,

Replacement analYsis.

UNIT.V
ALTERNATIVE ENERGY SOURCES: SOLAR ENERGY: TYPCS Of dEVICES fOT SOIAT CNCTSY

collections, Thermal storage system, control systems. wind Energy. Availability. wind Devices'

Wind Characteristics, performance of turbines and systems'

References:
l. Energy Management Hand Book / W.C' Turner (Ed)

2. Energy Management Principles / cB smith/ Pergamon Press

3. Energy Management / w.R.Murthy and G.Mc.Kay / BS Publication

4. Management I H.Koontz and Cyrill Donnel / McGraw Hill

5. Financial Management / S.C.Kuchhal / Chaitanya Publishing House



MMTP - 205 (.Br ADVANCED I.C' ENGINES

Course Outcomes:
At the end of the course, the student will be able to:

. Apply thermodynamic analysis to IC engines and describe combustion phenomena in spark ignition

and compression ignition engines.
. Describe the working of major systems used in conventional and modern engines'

. Summarize the meth-ods used to improve engine performance and estimate performance

parameters,
. Describe engine emission control techniques and implement viable alternate fuels'

UNIT-I: Introduction - Historical Review - Engine Types - Design and gn-erlting Parameters' Cycle

Analysis: Thermo-chemistry of Fuel- Air mixlures, properties - Idear Models of Engine cycles -
Real Engine cycles - differences and Factors responsible for - Computer Modeling'

UNIT - II:
GAS EXCHANGE PROCESSES: Volumetric Efficiency - Flow through ports

Turbo charging. charge Motion: Mean velocity and Turbulent characteristics -
chamber Engine flows'

Speed - Cyclic Variations -lgnition -
iombustion in CI engines: Essential

- Ignition Delay - Mixing Formation

-Supercharging and

Swirl, Squish - Pre-

UNIT.III:
ENGINECOMBUSTIONINS.IENGINES:Combustionand
Abnormal combustion Fuel factors, MPFI, SI engine testing'

Features - Types off Cycle' Pr' Data - Fuel Spray Behavior

and control, Common rail fuel injection system'

Hlll;ili r F'RMATToN AND coNrRoL: Nature and extent of problems - Nitrogen oxid-es'

carbon monoxide, unburnt Hydrocarbon and particulate Emissions-Measurement - Exhaust Gas

Treatment'Catalyticconverter,SCR,ParticulateTraps,Lean,Nox,Catalysts.

HN[iiJtEAT TRANSFER: Importance of heat transfer, heat transfer and engine energy balance.

convective heat transfer, radiation t,eai t.ansfer, Engine operating characteristics' Fuel supply

systems for S.l. and c.l engines to use gaseous fuels like LPG, CNG and Hydrogen'

Modern Trends in tc Engines: Lean Br;;i;; ;d Adiabatic concepts, Rotary Engines, Modification

in I.C engines to suit Bio - fuels, HCCI and GDI concepts'

References:
l. LC. Engines / V.Ganesan/TMH

z.l.c.Enlines/G.K. pathak & DK Chevan/ Standerd Publications

3. l.C. enlines Fundamentals/Heywood/TMH

+. Ouat-plel Diesel Engines - Ghazi A' Karim - CRC Press

5. LC. Engines /RK Rajput/Laxmi Publications

i. ini.*uicombustion b'ngines - S'S' Thipse - Jalcg

7. Computer S imulationliC.t. engine Process/ V.Ganesan/University Press

8. Fundamentals of IC Engines/HN Gupta/PHI/2nd edition

9. I.C. Engines/Fergnson/WileY
ioli;.'ilfl:';;;#t; theory and Practice vol.l / revlor / Ir Prof And vol'll

\/ A-nacon 
-

i i . Corputer Slmulation of Spurt -lgnition Engine Processes - V. Ganesan

Press

- Univers



Thermal System

Course Outcomes:
At the end ofthe course, the student will be able to:

.DesignofThermul,y.t",,',undinterdisciplinaryengineeringapplicationsusingsuitableoptirnization
technique.

. Undersiand the various optimization techniques such as classified optimization, linear programmtng

One dimensional ,ini-ilutlon method, unconstrained optirnization techniques, constrained

optimization techniques and dynamic programming'

UNIT I
Basic Consideration in Design: Formulation of Design problems, conceptual design steps in design

process computer aided design material selection'

UNIT 2

ModelingofThermalsystem:Typesolmodel,mathematical&PhysicalmodellingDimensional
Analysis Numerical ."i"ri"g a, i'Lulation, simulation of therrral processcs Application to custinE

extrusion. heat treatment, Reirigeration systems' thermal design of heat engine'

I|n#ri.., Modeling & Simulation: Numerical modering, Sysrem simulation, Methods tbr Numericar

Simulation.

uNlT4 .: ., L.-.-,.,.
optimization:BasicConcepts,objectivefunction,conStraints.MathernaticalFortnulatiotl.

8forll,1","" Methods: Calcurus Method, search method rinear & dynamic programming. Geomerric

I'rogramming lntroduction to Genetic Algorithms'

Reference Books:
t . Oesign of thermal systems by W'F' Stoecker

2. Desiln of optimization of thermal systems by Yogesh Jalurta

3. Optimization Techniques bY Rao

;. ffi;;;" Techniques & Genetic Algorithms by Kalyan Mchan Deb.



MMTP - 301 Comprehensive Viva & Seminar

Course Outcomes:
At the end of the coprse the students will be able to:

. Comprehend the knowledge gained in the course work
r lnfer principles of working of thermal energy systems
. Demonstrate the ability in problem solving and to communicate effectively
. Identifo and compare technical and practical issues related to the area ofcourse specialization.
o Prepare a well-organized report employing elements oftechnical writing and critical thinking
. Demonstrate the ability to describe, interpret and analyse technical issues and develop competence in

presenting.

y^r. Uzrn- -"=n,4V



MMTP- 302 Dissertation Part-I

Course Outcomes:
At the end ofthe course:
. Identify a topic in advanced areas of thermal engineering,
. Review literature to identifu gaps and define objectives & scope of the work,
. Employ the ideas from literature and develop research methodology,
. Develop a model, experimental set-up and / or computational techniques necessary

to meet the objectives.

-/ 'zt/ t?
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MMTP-401 Dissertation Part-II

Course Outcomes:
At the end ofthe course:

' Identiff methods and materials to carry out experiments/develop code'

. Reorganize the procedures with a concem for society, environment and ethics.

. Analyse and discuss the results to draw valid conclusions'

. Prepare a report as per the recommended format and defend the work'

. Explore the possibiiity of publishing papers in geer reviewed journals/conference

Proceedings 

9*"/;*>t*&



M. Tech. in Structural Engineering

Program sPecific outcomes (PSOs):

o To understand the graduate students to advanced Structural Analysis' Structural

Dynamics, allied theory in elasticity and plasticity' FEM etc'

. To impart training to graduate students in behavior and design of Advanced Rc

structures, behavior and design of Advanced Steel structure, Iatest technology in

earthquake resistant design practices and earthquake resistant design philosophies'

. To able the graduate students to latest design codes, current national and international

scenario on Structural Engineering and to motivate them in interdisciplinary involvement

in problems related to Structural Engineering'

o To orient the graduate students to high value research related to Structural Engineering so

 
that they get impetus to pursue research and lifelong learning'

. To understand the graduate behavior of various strucfure in different load cornbination'

2z tuy_ff%
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MVSE - l0l Design of Earth quake Resistant Structures

Course outcome (Cos):

o Earthquake-resistant construction, the thbrication of a building or structure that is able tcl

withstand the sudden ground shaking that is characteristic of earthquakes, thereby nrininriz.irrg

structural clatrrage and human deaths and injuries.

r Construction methods can vary dramatically throughout the rvorld. so olle tnust be arvare clf ltlcal

construction ntethods and resource availability before concluding rvhether a partiotllar

carthquake-resistant design will be practical and realistic for thc rcgion.

UNIT I Seismic Strengthening of Existing Buildings: Cases Histories-Learning from

earthquakes, seismic strengthening procedures.

UNIT 2 Torsion & Rigidity: Rigid Diaphragms, Torsional moment, Center of mass and center of

rigidity torsion effects. Lateral Analysis of Building Systems: Lateral load distribution with rigid

floor diaphragms, moment resisting frames, shear walls, lateral stiffness of shear walls, shear

wall-frame combination, examples.

gNIT 3 Concept of Earthquake Resistant Design: objectives of seismic design , Ductility,

Hysteric response & energy dissipation, response modifications factor, design spectrum, capacity

design, classification of structural system, IS code provisions for seismic design of structures'

multi-storied buildings, design criteria, P-A effects, storey drift, design examples ductile detailing

of RCC structures.

UNIT 4 Seismic Design of Special Structures: Elevated liquid storage tanks, Hydrodynamic

pressure in tanks, stack like structures, IS-1893 code provisions for bridges; Superstructures'

substructures, submersible bridges, darns; Hydrodynamic effect due to reservoir, concrete gravity

dams.

UNIT 5 Engineering Seismology: Basic terms, seismic waves, earthquake magnitude and

intensity, ground motion, dynamic response of structures, normalized response spectra' seismic

coefftcients and seismic zone coefficients.

Reference Books:

I . Chopra A.K., Dynamics of Stnrctures" Theory & Applications to Earthquake Engineering ,

Prentice Hall India, New Delhi-1995

2. Clough & Penzien, Dynamics of Structures , McGraw Hill Book CO' Inc'

3. Paz M, Structural Dynamics,, Van Nostrand Reinhold, New York'

4.Paz,M, International Handbook of Earthquake Enqineering' Chaprnan & Hall. New York



5. lS-1893-1984, lndian Standard Criteria for Earthquake Resistant Design of Structures' B'l'S 
'

New Delhi.
6,IS.4]26-lgg3.IndianStandardCodeofPracticeforEa(hquakeResjStantDcsignand
Construction of Buildings, B.l S., New Delhi.
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MVS E - 102 Strength of material and theory of elasticity

Course outcome (Cos)

. The graduates will be able to develop numerical solution for various structural engineering

problems like bending, buckling, analysis of beams and plates, etc.

o To understand the properties of material and their elastic properties.

LfNIT-I Plane Stress & Plane Strain: Plane Stress, Plane Strain, Stress and Strain at a points,

Differential equations of equilibrium, constitutive relation: ansisotropic materials Linear

elasticity; Stress, strain, constitutive relations; Boundary conditions, Compatibility equation.

stress function.

UNI-II Two Dimensional Problems in Rectangular Co-ordinates: Solutions by Polynomials ,

Saint-Venants Principle, Determination of displacements, bending of beams, solution of two

dimensional problem in Fourier series.

UNIT-lll Two Dimensional Problems in Polar Coordinates : General equations in Polar

coordinates, Pure bending of curved bars, displacements for symmetrical stress distributions,

bending of curved bar, stress distribution in plates with circular holes, stresses in a circular disc

general solution.

UNIT-IV Analysis of stress and strain in Three Dimensions : Principal stress and strain, shearing

stress and strains, elementary equation of equilibrium, compatibility conditions, problems of
elasticity involving pure bending of prismatic bars.

LJNIT-V Torsion of Prismatic Bars:Torsion of prismatic bars, membrane analogy, torsion of a

bar ofnarrow rectangular cross section, torsion ofrectangular bars, solution oftorsional problem,

torsion of rolled section, torsion of hollow shafts and thin tubes, torsion buckling torsional

flexural buckling.

References Books:

l. Timoshenko, S.P. , Theory of Elasticity

2. Timoshenko, S.P., Theory of Elastic Stability

3. Iyenger N.G.R., Structural Stability of Columns & Plate

9-



MVSE - 103 Advance Structural Analysis

Course outcome (Cos):

o Analyse the beam and plane frame using Matrix method'

o Calculate displacements and internal forces of statically indeterminate structures'

.obtainthestaticandkinematicindeterminacyofstructure'

LINITI Matrix Method (Flexibility Method) : Force methods, Basic concepts' evaluation of

flexibility, transformation, analysis of a single member of different types' transformation of single

member.

uNIT 2 Applications to plane and space structures with pin joints and rigid joints' energy

approach in t.lexibility method, effect of support displacement and translormatiorr

LrNIT3MatnxMethod(stiffnessMethod):Displacementmcthods,Basicconcepts,Evaluaticrnclf
stiffness coefficients, Direct stiffness method, energy approach in stiffness method' codc No'

approach for global stiffness matrix, effect of support displacement and temperature'

UNIT 4 Symmetrical & anti-symmetrical problems, Stiffness of plane & space frames solution of

problems, comparison of force and displacement methods of solution

Reference Books:

l. C.S. Reddy , Basic Structural Analysis 'TMH' 
Publishers

2.WWearerJr.&JamesM.Gere'MatrixAnalysisofFramedStructures,CBSPub.
3. Rajsekeran, Sankarsubramanian, Computational strucfural Mechanics, PHI 

,', rn/,.
4. Pandit, StructuralAnalysis: a matrix approach' TMH ,NY
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MVS E - 104 Design of concrete structures

Course outcome (Cos):

. To understand the effect of wind on various structure and design various structure's'

. To able the the student to understand Pre-stressed concrete and theories lor them'

Unit I Earthquake and wind effects on structures' loads on structurcs' rcinforccd concrcte design

offlat slabs, grid floors, deep beams, design ofbuitdings Ioad bearing and framed structures'

design of fountlations, seismic analysis'

Unit 2 Design of gound and elevated water tanks' design of bridge decks'

Unit 3 Pre-stressed concrete: analysis and design of sections under flexurc using linrit state

approach, anchorage zonc and 
"nd 

block design' compositc construction' introduction to

statistically indeterminate pre-stressed concrete structures'

Unit 4 Silos and bunkers, Janseens and Airys theory' rectangular bunkers wrth sloping bottonrs

and with high side walls, battery of bunkers'

Reference Books:

I .Jaikrishna, Chandrasekaran, Elements of earthquake engineering'

2. Shah and Karve, Text book of reinforced concrcte

3. Punamia, RCC designs

4. ls-456, -875, -1893' -1984

5. Krishna Raju, Prestressed concrete'

6. Varghese, Advanced RC Designs' PH

7. Everard, Theory una p'oUtt#of'nC design (Shaums Outline S)' 
, , 4L"'
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MVSE - 105 ComPuter aided design

Course outcome (Cos):

o Apply/develop solutions or to do research in the areas of Design and simulation in

structural Engineering.

o Execute steps required for modeling 3D objects by using various command and

Convert 3D solid models into 2D drawing-different views, sections Use isometric

views and dimensioning of models.

Unit I Cpp programming language: Basics of programming, loops, decisions. structures,

functions, objects/ classes, arrays'

Unit 2 Overloading, inheritance, virtual functions and pointers, object oriented

programming, Turbo cpp fearures and programming, structure engineering problems

programming.

Unit 3 Computer Aided drafting,2-D and 3-D drawings, lntroduction to CAD software'

drawing of buildings.

Unit 4 lntroduction to computer graphics, 3-D rnodeling software and analysis soltrvare'

Reference Books:

1. Robert Lafore, Object oriented programming in CPP

2. E. Balaguruswamy, Programming in C

3. Syal and Gupta, Computer programming and engineering analysis'

4. AutoCAD. SolidEdge, Cadlab software and Manuals'

dz-* W*.tr
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MVSE - 201 Structural Dynamics

Corrrse outcome (Cos):

. To understand the behavior of strucfure under dynamic loads .

. To Calculate response of SDOF and MDOF systems.

o Find out mode shape, frequencies and amplirude for motion of two/three DOF systents.

UNIT I Single Degree of Freedom System: Free and forced vibrations, Linear Viscous
Damper, Coulomb Damper: Response to harmonic excitation, rotating unbalance and

support excitations, Vibration isolation and transmissibility, single degree of freedonr

system as vibro-meter and accelerometer, response to periodic and arbitrary excitation.

UNIT-ll Duhamels integral. Impulse response function, Laplace transtbrm Fourier
transform methods. Frequency response function. Phase-Plane Techniques. Critical
Speed of rotors. Energy methods, Rayleighs method, Equivalent viscous darnping.

LINIT-III Two Degree of Freedom System. Matrix Formulation, Free Vibration, Beat

phenomenon. Principle of damped and un-damped vibration absorbers.

UNIT-lV Multi Degree of Freedom System: Matrix formulation, stitfness and t'lcxibitity
influence coefficients, eigenvalue problem, normal modcs and their propertics. Matrix
iteration technique for eigenvalue, and eigen vectors, Free and tbrced vibration by rnodal

analysis.

LINIT-V Continuous System: Axial vibration of bar, torsion of shafts, transverse

vibration of strings and bending vibration beams. Forced vibration. Norrnal mode

method. Lagrangles equation. Approximate methods of Rayleigh-Ritz, Galerkin etc.

Reference Books:

L RW Clough, J Penzien, Dynamics of structures

2. D G Fertia, Dynamics and vibration of Structures -)

3. J M Biggs, Introduction to structural dyqa - , , ,L0'-
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MVSE - 202 FEM in Structural Engineering

Course outcome (Cos):

r To understand graduate Use Finite Element Method for structural analysis'

o To Solve continuous and complicated problerns using finite element analysis'

UNIT-I Introduction to Finite Element Method: General Applicability and Description of

Finite Element Method Comparison with other methods'

uNIT 2 Solution of Finite Element Method: Solution of Equilibrium Problcms, Eigcn

value problems, propagation problems, computer implementation of Gaussian

eliminations, Chlleskis decomposition' Jocobis and Ranga Kutta Method'

LrNIT 3 General Procedure of Finite Element Method: Descretization of the domain'

Selectionofshapes,TypesandNumberofelements'nodenumberingtechniqtre,
Interpolation roiyno*iutr, their selection and derivation in ternrs of global and local

coordinates, conr"rgenc. requirements. Formulation of Element characteristic matrices

andvectors,Variationalapproach,AssemblyofElementmatricesandVectorsand
Derivation system equations, computation of element resultants'

LrNIT-IV lso-parametric Formulation: Lagrange and Hermite interpolation functions'

lsoparametric Elements, Numerical lntegration'

LfNIT-V Static Analysis: Formulation of equilibrirtm equation' Analysis of tnrss' Frantes'

Plane Stress and Plane Strain Problems Plates and Shells'

Reference Books:

l. Weaver, Johnson, Finite element and structural analysis

2. HC Martin, Matrix structural analysis

3. CF Abel, CS Desai, Finite element methods

4.Buchanan,FiniteelementAnalysis(schaumoutlineS)'TMH

W5. Krishnamurthy, Finite element analysis' TM



MVSE - 203 Advance Concrete Technology

Course outcome (Cos):

. To expose about advanced concrete ingredients and its influence on gaining strength

. To determine the propcrties offresh and hardened ofconcrcte with time and diff'crent

conditions.
. To understand the design of concrete mix using ACI and lS code mcthods and

Provide solutions related with concrete and concreting problems'

UNIT I Cement & its properties, properties of fresh concrete compaction of concrete'

curing ofconcrete.

UNIT 2 Properties ofhardened concrete, strength characteristic' shrinkagc' creep'

durability, fattier.

LINIT 3 Permeability & durability ofconcrete is detail special concrete and their

properties.

LNIT 4 Concrete at Iow & high temp. Air entrained concrete, high performance

concrete.

UNIT 5 Mix Design, Non destructive Testing of Concrcte'

Reference Books:

I . A.M. Nobille, Concrete Technology , ELBS' London

2. M.L. Gambir, Concrete Technology, Tata Mc Graw Hill Book Co'

3. Pcurifoy R.L., Construction Planning Equipment & Methods' TMH 4 Verma Ma

*tuWy/



MVSE 204 Analysis and Design of Multistoried Buildings

Course outcome (Cos):

r A revie*,of the analysis aud design of a multi-storey building rvith S]'AAD Pro is carried out.

planning is done by using AutoCAD and load calculations rvere dotre ntanually ancl then the

structure was analysed using STAAD Pro.

r The tlead load, impose<1 load an<] wind load with loacl contbination are calculated ancl applied io

the stl'ucttlrc.

Unit- I Performance based design philosophy, structural systems for multistoried

buildings, gravity and lateral loads on buildings, analysis of multistoried frames. Analysis

of asymmetric buildings- mass irregularity in plan and elevation, analysis fbr torsion in

buildings.

Unit- II Behavior of framed tube system, tube-in-tube system, bundled tube system'

simplified analytical models for symmetrical tubular structures.

Unit- lll Design of buildings with shear walls and coupled- shear walls, dcsign

specification in IS codes'

unit- IV Design and detailing of various members and beam-column joints lbr ductility.

design specifications IS codes.

Unit- v Design of raft and pile foundations, design specitications in IS codcs'

Application of software packages such as MS-Excel, ETABS and SAFE'

Suggested books:

l. Jain, A.K., .,Reinforced concrete -Limit State Design", Nen-l chand & Bros'

2. James, K.K.and Gregor, J.G.M., "Reinforced concrete Mechanics and Design".

Pearson.

3. Arthur, H.N., "Design of Conciete Strucfures," Tata McGraw-Hill'

4. Park, R. and Paulay, T., "Reinforced concrete Strucfures", John-wiley.

P
y''
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MVSE - 205 Theory of Plates and Shells

Course outcome (Cos):

o To use analytical methods for the solution of thin plates and shells and theories .

o To apply numerical techniques for the complex problems in thin plates and shel[s.

UNIT I Theory of Plates: Bearing of long rectangular plates to the cylindrical surface with

different edge conditions. Pure bending of plates-Differential equations of equilibrium. Theory of

small deflections of laterally loads plates. Boundary conditions, momentcurvafure relationship.

UNIT 2 Analysis of rectangular plates, Naviers and levy solutions, exact theory of plates,

symmetrical bending of circular plates, continuous rectangular plates

UNIT 3 Special and approximate methods of theory of plates, singularities, use of influence

surfaces, use of infinite integrals and transforms, strain energy methods, experimental methods.

UNIT 4 Theory of Shells: Classification of shells, Gaussian curvature, General theory of

cytindrical shells, membrane theory and bending theory for cylindrical shells, long and short

shells, shells, shells with and without edge beams, Fourier loading'

UNIT 5 Equation of equilibrium for shells of surface of revolution, Reduction to t'wo differential

equations ofsecond order. Spherical shells, membrane theory for shells ofdouble curvature-syn-

elastic and anri-elastic. Cylindrical shells, Hyperbolic-parabolic shells, funicular shells.

Reference Books: l. S Timoshenko, S Woinowasky K, Theory of Plates and Shell

W



MVSE - 301 Comprehensive Viva & Seminar

Course Outcomes:
At the end ofthe course the students will be able to:

. Comprehend the knowledge gained in the course work'

. Infer principles of working of Structural Engineering

. Demonstrate the ability in problem solving and to communicate ellectively

.Identifyandcomparetechnicalandpracticalissuesrelatedtotheareaolcottt.sc

specialization.

. Prepare a well-organized report employing elements oftechnical writing and critioal thinking'

. Demonstrate the ability to describe, interpret and analyse technical issues and develop

competence in Presentation

-*.*-*- 4y9--/zW- 4dW
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MVSE- 302 Dissertation Part-l

Course Outcomes:
At the end of the course:

. Identify a topic in advanced areas of structural engineering.

. Review literature to identiff gaps and define objectives & scope ofthe work.

. Employ the ideas from literature and develop research methodology,

. Develop a model, experimental set-up and / or computational techniques

necessary to meet the objectives 
- L,'-ttheobjectives. L/-,-) "2Q-.^,-A*/ryNY'
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Course Outcomes:
At the end ofthe course:

o Identiff methods and materials to carry out experiments/develop code.

. Reorganize the procedures with a concern for society, environment and ethics'

. Analyse and discuss the results to draw valid conclusions'

. Prepare a repoft as per the recommended lormat and defend the work'

. Explore the possibility of publishing papers in peer reviewed joumals/conference

proceedings. --1 - -:-'/,^ a, n/- tz " ?-'&'5--Y,ev-'-O'ft ffi",/ -"' z''-=- 
, ( .

MVSE-401 Dissertation Part-II



 

MASTER OF TECHNOLOGY (M.Tech) 

  POWER SYSTEM AUTOMATION  

 

PROGRAMME SPECIFIC OUTCOMES 

 

 To apply knowledge of power system configuration, electrical equipment and 

protection practices to understand electrical generation, transmission, distribution and 

utilization systems. 

 Design and develop electric power and energy systems 

 To Design, analyse, test and evaluate the performance of the electrical machines and 

transformers. 

 Deliver technological solutions in the field of power systems by assimilating advances 

in allied disciplines. 

 Simulate and experiment in the field of power systems using modern tools. 

 Design renewable energy systems to protect environment and ecosystems. 

 Practice professional ethics with social sensitivity. 

 Develop innovative and entrepreneurial solutions. 

 To develop the expertise in the technology associated with efficient conversion and 

control of electrical power by static means from available form to the required form. 

 

 

                            



MTPA 101 Smart Grid Technologies and Smart Energy Management

SYstem

COURSE EDUCATIONAL OBJECTIVES :

The objectives of the course are to make the students'

o To understand the basic concepts, components and architecture of smart grid

. To understand the various measurement technologies in smart grid

o To educate the importance of renewable energy in smart

. To know about battery technology and energy storage

o To brief about role of Electric Vehicles in smart grid

UNIT I INTRODUCTION

Today'sGirdVersusSmartGrid,RationaleforSmartGrid'Computationallntelligence'Power
System Enhancement, Communication and Standards' Environment and Economics'

Shareholders Roles and Function, Architecture' Functions of Components

UNIT II SENSORS AND MEASUREMENT

SensorsforSmartGrid,MonitoringandMeasurementTechnologies'PMU'smartmeters'Smart
Appliances, Multi Agent Systems (MAS) Technology' Micro grid and Smart grid comparison'

Wide Area Measurement

UNIT III DISTRIBUTED GENERATION

Solar Energy, PV Systems, Wind turbine Systems' Biomass' Small and Micro Hydro Power' Fuel

Cell,Geothermalheatpumps.UNlTlVENERGYSToRAGEgBatteries,FlowBatteries,FuelCell
and hydrogen electrolytes, Flywheel, Super conduction magnetic energy storage systems' super

capacitors, Simulation and case studies

UNIT V ELECTRIC VEHICTES

PluginElectricVehiclesandhybrid,Vehicleclasses,VehicleArchitecture,GirdtoVehicIe(G2V)

Charging, Grid lmpacts, Vehicle to Grid (V> 
/_
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TEXT BOOKS:

1. James Momoh, "Smart Grid: Fundamentals of design and analysis"' John Wiley & sons lnc'

IEEE press 2012'

2. Janaka Ekanayake, Nick Jenkins, Kithsiri Liyanage' Jianzhong Wu' Akihiko

3. Yokoyama, "Smart Grid: Technology and Applications"' John Wiley & Sons lnc' 2012'

4. Lars.T.Berger, K.lniewski, "Smart Grid: Applications' Communications & Security" Wilev lndia

Pvt. Ltd, Reprint 2015.

REFERENCE EOOKS:

l. Fereidoon P. sioshansi, "smart Grid: lntegrating Renewable' Distributed & Efficient Energy"'

Academic Press, 2012.

2. Clark W.Gellings, 'The smart grid: Enabling energy efficiency and demand response"'

FairmontPresslnc,2oog.3'QiHuang,ShiJing,.lnnovativeTestingandMeasurementSolutions
for Smart Grid", John Wiley & Sons lnc' 2015'
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MTPA - 102 POWER SYSTEM DYNAMICS ANALYSIS & CONTROL

Program Learning outcomes of Master of Technology

. To develoi dynamic modeling of a synchronous machine'

.Todescribethemodelingofexcitationandspeedgoverningsystem.

. To analyze the small signal stability without controllers

. To analyze the small signal stability with controllers

. To explain the methods to enhance the small signal stabilitv of the power

sYstem.

l'#lJoraa,o* ,o powER sYSTEM srABlLlw PRoBLEM: Basic.concepts and

lililni""""!Iniidi J"srl siauirity, ,ortase sraiifity ano vortase collapse, Midterm and

lono-term stability, Classification ot stiiifity 
-it"ie" 

of ope'ition and system security

sysiem dynamic Problems

Hllrli* oa a*attcAL METHoD: svstem model' some mathematical analvsis of

H;;:H; jaii[tv, inJv.i" or t'"n#ni;tabilitv' simpriried representation or

excitation control.

UNIT 3
illioi'-,*c or sYNcHRoNous MACHINE; lntroduction' synchronous.machine'

Il"rr"""ti"."-t"--"ti"", anarysis or steaOv state performance per unit equivalent circuits

:;;:;;;,," ;;"hine, determination of parameters of equivalenl circurts

;#;;;;;i; i";;utaining oata, saturation models' transient analvsrs ot a

synchronous machine.

UNIT 4
iidrrllou aruo pRIME MovER coNTRoLLERS: Excitalion system Modeling'

Iv"i". i"pt".""i"ti"n by state evasions' prime move control systems'

YH',Ifi'at'o* LINE, svc AND LoADS: D-o transformation using L-B variabtes' static

i;;l,o,;ilil,]o"J" ovn"'i"" o1i tvnihtonou" g"n"tator connected to estimate

bus: svstem model, synchronous macnind moOet' calculation-of initial conditions'

;:i;;i;;i sv-C-l\,il;r. nnarv"is oiJngi" ;achine svslem small sisnal analvsis with

ffi#"g;;6;;i"iion, "v*hionl"g 
;;d dampins torque analvsis' small sisnal

model, nonlinear oscillators'

UNIT 6
iijpircnrron or PowER SYSTEM srABlLlzERS; Basic concepts' control signals'

yu/".--r-zV



structure and tuning of pss, field implementation and operating experience I Hours'
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MTPA - 103 ADVANCE POWER SYSTEM PROTECTION RELAYS

Program Learning Outcomes of Master of Technology

. To discuss different techniques dealing with sparse matrix for large scale

Power systems'

. To explain different methods of power flow solutions'

. To solve optimal power flow problem'

. To analyze various types of short circuit faults

. To demonstrate different numeric al integration methods and factors

influencing transient stability

Ijnit 1 
characteristics and operating equations oI relays'

Protective Relays: Relaying revlew'

CT,S and PT,S differentiat retay. over-Ju,'",'t i"r"y, reverse power relay, distance

relays, aPplications of relays'

unit 2 
rniaoes and disadvantages classification logic

srATlc RELAYS: lntroduclion adva' "os:;;;;";;;;"""-,ator, time delay ckts level

::Bi}!l,,!i'r!rl!!,{!.[}:[3"'[J xiif i:ru; i# u"*,:'"t+r":"
COMPARATORS: Replica lmpedan(

and amolitude compa,ator, 
'eattzat'o'iol 

on'l i'p"o"n"".und 91::.t,',.p^"0"n""
characteristics. duality principte sratic Imiiii'jl iotptt"to" 

"oincidence 
circuit Hall

effect devices, Magneto receptrvtty i"Iliiioo" pt'"ti 
"omparator 

multi input

comparators.

unit 3 :tion: protective devices for system. Protective

:"T:::i:l :t1"'1",:",ilTii' J,l'fliffi ;; ;i g"";i*o',. p".""n"se dirrerentiar retavs

protection. three winoing t'"n"'o'"i-piite-aion' earrn tiutt protection' generator

transformer unit Protectlon'

UNIT 4
Busbarandiransmissionlineprotection:Distanceprolectiveschemes,directional
iliJi"t""tion ,"r"v enase compe-ns-a-t-ion 

:i1i:'.P#tfi::['::tXr'Soo'flil.Xi"r,*
differential scheme. supervisory anr

protection.

X,l'ilrn ,*no" tn power system Drotection: Different types of digital and computer

aided relavs, Microprocessor bas"#il;::;;l;;;"in6' r.uq'"n"v t"t"vs' under and

fur"t/'as-z*2"\z



over frequency relays, di/dt relays AlgorithTs f9l tllls3ission line' transformer & bus

bar protection; out-of-step t"i;;it; ini'oouction to adaptive relaying & wide area

measurements

T"l""f::s*i""i?rotection and switchsear' B ryT - rata Mc-Graw Hill Pub'

2 Switchgear and Protectionl r'l1'ioitnpitoe - Tata.Mc-Graw Hill Pub'

3. Power svstem Protect'"t i'6t'iiiltti"Si C"'noi" Nath M Chander' willv P

4. Computer Relaying t"' poi"i 
"vti""rn]Arun 

pnaoxe' James Thorp' Johns W P

5. Power system Protect'"'iltilnl'o.aie''rin"]ii 
pt'r"tn"n' vallabh Vidva N'(Gui)

yrflw'l=ru
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Program Learning Outcomes of Master of Technology

.TodeterminethereliabilityoflSoandinterconnectedgenerationsystems'
o To analyze the transmission system reliability

o To explain ttt" "*ptn'in 
planning and capacitor placement problem in

transmission system and radial distributions system'

o To design the primary and secondary distribution system and to explain

distribution system protective scheme and its coordination

uNlr I 
'-'rment' methods of enhancement' Reliability importance-and

ReliabiliW definition , requrr€

allocation, concept ot 
'"noon1'i"ii"ili""j''ti't'tion 

t"ttit-n"' distribution functions of a

single random variable'

UNIT II
Failure density function eg' Exponential 'W9i99l: 

frl'or1af ' Hvpoexponential' '

:Jridfr"#l;Jll:r:lfru'l'#m*llil'tl'.l,:Ei!ii:?J'1i::ffi 
:''

mainienance, Reliability "r.f 
rri[" *itfi component replacement'

uNlT lll -. --,..^.i^^ tr,,anr-qnace method, Decomposition

I.i,[ili+:*n:lffi '::ll,L13:lx[lli""]"JfJ;;";,'i,[J,s;*,_","rs,Generation
of random variats from *"iiJ;st"r:'d'iiont-tg r'pon"ntial' Normal' Rayleigh etc'

Montecarloo simulation #;;;il;'ii-reliab-ility evaluation Convergence usrng

coefficient of variation "';-#iffi;;'int"rv"rt' 
standbv systems and load sharrng

.v.t"rnt, Multi state models'

UNIT IV
Markov modeling , state equations' MTTF calc'ulations steady state and time

deoendent state probabitriHsl'5vti#'t'"iitoility' and Lrnavailabilitv Concept ot

frequencv and durations"s::iJffi;;;;tion '"inoo 
for frequencv' Mur' MDT

calculations.

UNIT V
Basic concepts of LOLP' evaluation of indices for isolated svstem Generation and

Transmission system relranriiv' lt"rvtit "its.lt?q'-"lt] 
and duration methods'

Distribution system reliabilrt,'J;J';ii;;t;i ""oitt 
tyttt' with perfect and imperfect

switching.



Reference Books:
l.Reliability Evaluation of Engineering systems: Concepts and techniques -
RoyBillinton, Ronald N. Allan, Pitman Advanced Publishlng program. 1994.
2.Reliability and Maintainability Engineering TMH 2006, C.E. Ebeling
3.J. Endreny, Reliability Modelling in Electrical Power Systems, Jhon Wiley & Sons.
Roy Billinton & Ronald, N allan.
4. Reliability Evaluation of Power Systems, Plenum press, New york

"J /:(X,''' /r-N* '4
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MTPA - 104 (Elective- l) B
POWER QUALITY

Program Learning Outcomes of Master of Technology.

o To describe various power quality issues
. To explain the concept of power and power factor in single

phase systems supplying non linear loads
. To discuss the conventional compensation techniques

factor correction and load voltage regulation.
o To explain the active compensation techniques used for power factor

correction.
o To analyze the active compensation techniques used for load voltage

regulation.

UNIT 1

Understanding Power quality, types of power quality disturbances, power quality indices,
Causes and effects of power quality disturbances

UNIT 2
Causes and effects of harmonics, converter configuration and their contribution to supply
harmonics, other sources of harmonics

UNIT 3
Radio interference, supply standards, elimination/suppression of harmonics, classical solutions
& their drawbacks, passive input filters,design of harmonic filters,lmproved power quality
converter topologies, (single and three phase), transformer connections, Elimination/suppression
of harmonics using active power filters - topologies, and their controlmethods, PWM converter
as a voltage source active filter, current source active filter

UNIT 4
Active waveshaping of input line current, constant frequency control, constant tolerance band
control, variable tolerance band control, discontinuous current control, Electromagnetic
interference(EMl), EMI generation,EMl standards,and elimination.

Reference Books:
1 . Power Quality - by R.C. Duggan
2. Power system harmonics - by A.J. Arrillga
3. Power electronic converter harmonics - by Derek A. Paice
4. Power Elect.onics -Mohan, Undeland, Robbins

phase and three

used for power

v



MTPA - 105 (Elective -ll) A
POWER SYSTEM ECONOMICS & TRADING

Program Learning Outcomes of Master of Technology

. To list the objectives of load forecasting andto applytheAl technique for load
forecasting

. To explain the expansion planning and capacitor placement problem in
transmission system and radial distributions system.

. To design the primary and secondary distribution system and to explain
distribution system protective scheme and its coordination

UNIT I

POWER SYSTEM FUNDAMENTALS: Regulation and deregulation ,conditions for
deregulation, problems with regulalion , problems with deregulating electricity, risk
management and forward markets, congestion management, ATC, Energy sector
reforms, lndian Eleckicity Act 2003.

UNIT II
COMPETITION lN POWER MARKET: What is competition, efficiency of perfect
competition, marginal cost in power markel, role of marginal cost, working with
marginal cost, results of marginal cost, screening curve.

UNIT III
MAR KET ARCHITECTURE: lntroduction, spot markets, forward markets, settlements,
two settlement syslem, day ahead designs, the day ahead market in theory, the real
time market in theory, the day ahead market in practice, the realtime market in
practice, the markel for operating reserves.

UNIT IV
LOCATIONAL PRICING: Power transmission and losses, physical transmission limits,
congestion pricing fundamentals, congestion pricing methods, congestion pricing
fallacies, refund and taxes, pricing losses on line, pricing losses at nodes, transmission
rights.

UNIT V
POWER TRADING: Availability based tariff, power scheduling, unscheduled
interchange charges, TOU/ TOD charges, Demand forecasting, National energy policy,
National taritf policy.

References Books :

Power system economics-designing for electricity -Steven Soft. (IEEE press and
WILEY- INTERSCIENCE)
Loi Lei Lai, 'Power system Restructuring and Deregulation", Jhon Wiley & Sons



Ltd.,Englandss.
Kankar-Bhattacharya, Math H.J. Boller, Jaap E. Daalder, "Operatersional of

Restructered providers" Klumer Academic Publisher-2001
Mohammad Sahidehpour, and Muwaffaq Alomoush, - " Restuctured electrical power

systems" Marcel Dekker , lnc. 200
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MTPA - 105 (Elective -ll) B
MODELLING SIMULATION & EVOLUTIONARY TECHNIQUES

Program Learning Outcomes of Master of Technology.

o To develop coding to solve power flow problem using NR and GS methods
o To develop coding to calculate generation shift factor and line outage

fa cto r
o To develop coding to solve UC and ED problems
o To analyze transient stability of SMIB system using MATLAB and to

analyze the switching surges using EMTP
. To simulate and analyze voltage source inverters
o To analyze the functions of protective relays using simulation

Unit-l
Model classiflcation, Mathematical, physical and analog models, Computer simulation of
continuous and discrete systems. lntroduction to soft computing, Human brain and Biological

Neurons, Model of an artificial neuron, Comparison between artificial and biological neural
network, Characteristics of Artificial Neural Network (ANN), Basic concepts of ANN,
Classification of ANN, Perceptron model and linear separability, Multilayer perceptron model,

backpropagation learning, supervised, unsupervised and competitive learning, Architecture and

training algorithm of Hopfield network, Radial basis function network, Kohonen self organizing
feature map, counter propagation network

Un it-ll
tntroduction to fuzzy Sets and operations, fuzzy relations, measure of fuzziness, fuzziness and
probability theory, membership function and their features, fuzzification, defuzzification, fuzzy
inference system (FlS), fuzzy inference methods, Mamdani and Takagi-Sugeno fuzzy methods,
Fuzzy controller, Hybrid fuzzy neural systems.

Unitlll.
Evolutionary versus traditional optimization methods, Classiflcation of optimization problems,

Genetic algorithm concepts and working principle, differences between GAs and traditional
methods, similarities between GAs and traditional methods, fitness function, reproduction,
crossover and mutation operators in binary coded and real coded GAs, concept of schema,

constraint handling in GAs.

Unit-lV
lntroduction to Swarm lntelligence, Particle Swarm Optimization, Differential evolution, Ant
colony optimization, bacterial foraging algorithm, Harmony search algorithm, and artificial bee

colony optimization. Algorithm and population update mechanism of the above nature inspired

evoluiionary optimization techniques. Statistical analysis of results, Determination of mean and

standard deviation of population, lntroduction to hybrid evolutionary techniques

Unit-V
lntroduction to MATLAB and lts tool boxes (like Neural network, fuzzy logic, Genetic Algorithm,
Optimization toolbox), MATLAB implementation of neural networks, fuzzy logic, Genetic a 

fi;ry@z-'?



algorithm,ParticleSwarmoptimization,Differentialevolutionetc.withexampleS

Reference Books:'
' P.D. Wasserman: Neural Computing Theory and Practice

' B. Yegnanarayana: Artificial Neural Networks

' Fu Limin: Neural Networks in Computer lntelligence

. S,N. Sivanandam, S. Sumathi and S.N' Deepa: lntroduction to Neural Networks using

Matlab 6.0

' S. Rajasekaran and G.A. Vijayalakshmi Pai: Neural Networks' Fuzzy Logic and Genetic

Algorithms

' N.P. Padhy: Artificial tntelligence and lntelligent Systems

. S.N' Sivanandam, S. Sumathi and S.N. Deepa: lntroduction to Fuzzy Logic using

Matlab

' K. Deb: Optimization for Engineering Design

' K. Deb: Multiobjective Optimization using Evolutionary Algorithms

Principles of Soft Computing by S N Sivanandanam and S N Deepa

fu E{ft e"9/4
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MTPA - 106 LAB.I

Program Learning outcome3 of Master ot Technology

Ability to design and conduct engineering experiments, as well as to

analyze and interpret data.

Ability to identify, formulate, solve and analyze the problems in various

disciplines of engineering.

Ability to formulate, to model, to design solutions, procedure and to use

software tools to solve realworld problems and evaluate.

Ability to use techniques, skills and modern

tech nologica l/scientific/e nginee ring softwa re/tools tor professiona I

practices.

Ability to enrich skills so as to facilitate greater employability'

by using Mi Power / MATLAB Software

1. Study of Power System economics & trading.
2. Separation of eddy current & iron losses ol single phase transformer'

3. To perform slip teit on synchronous machine and to determine d-axis & q'axis

reactance-
4. To measure the direct axis sub transient reactance of synchronous machine'

5. To measure the quadrature axis sub transient reactance of synchronous machine

6. To develop a program in Matlab for information of Y-bus matrix for N bus system'

7. Load flow solutio; for 3-bus system using Gauss- Seidel, NeMon Raphson and

FDLF methods upto 3 iteration.
8. Load flow solution for IEEE 6-bus and 30-bus system in Matlab using NeMon

Raphson method.
9. io determine the effect of compensation on voltage profile of IEEE 6-bus system



MTPA -.I07 LABJI

Program Learning Outcomes of Master of Technology

Ability to design and conduct engineering experiments, as well as to

analyze and InterPret data.

Ability to identify, formulate, solve and analyze the problems in various

disciplines of engineering.

Ability to formulate, to model, to design solutions, procedure and to use

software tools to solve real world problems and evaluate'

Ability to use techniques, skills and modern

technologica l/scie ntific/e ngineering softwa re/too ls fo r professiona I

practices.

Abllity to enrich skills so as to facilitate greater employability'

1). Operahng Characteristics of Percentage based differential relays'

2l ooeratino Characteristics of Directional Relays

Ii o-j"rrting cn"ra"teristics of lhe micro controlier based over/under voltage relays

;j T;1;;-"h",;;;ristics and determine time of operation for specific PSM & TLS of

electromechanical type IDMT relays.
ii.'v"r,tv 

""ti""ti,!ss 
of operition of Bus Bar Protection for various bus faults



MTPA - 2O1 REACTIVE POWER CONTROL & FACTS

Program Learning Outcomes of Master of Technology'

.ToexplaintheimportanceofrestructuringofPowerSystems,differentmarketmodels
and the function of ISO role in power market'

. To discuss the Concepts of Transmission Congestion and to calculate ATC

.TocalculateLocationalmarginalpricingandexplainthesignificanceofFinancial
Transmission rights.

.TodefineAncillaryservicesmanagementandanalyzetransmissionpricingissues.

. To outline the reform initiatives taken by lndian Government, Electricity act 2003 and

open access issues

UNIT 1

6escription and definition of lntroduction to FACTS: Basic Types of ccontrollers-.- Benefits from

Fncisi".nnoiogy- static var bompeniator (svc]:_p^rincipl'e of operation, configuration and

.onI.L fn,rirt"rtontrolled Seiies compensator (iCSC): Principle of operation, -configuration

""Jt".ti"i 
Application for damping elettromechinical oscillations' Application for mitigation

"i 
ssn. silti.'compensator lSinr-coul: principle of operation, configuratio_n and.control.

itatit svnchronous series compensatoi(sssci: principle of operation, configuration and

;;;i;i'il;;i.i.;bontrou"o phase Angte Resutator (TCpAR): principre of operation,

.l"iis;riii6.l.o controt, unifiea powir Ftow Controler (UPFc): Principle-of operation

;;;il;;;;ii;; 
"nJ 

.ont|.or, simutation of UpFC, steady state moder of UPFC. lnterline Power

iio*'Cont.rr"r. tIPFC): Principle of operation, configuration and control'

UNIT 2
O.iitt"tion Stability Analysis and Control: lntroduction - Linearised model of power systems

i..i.ff"O *itn FnCiS UaieO Si"Uifii"i. - Heffron-Phillips model of a SMIB system installed

*it1'-iVt,'iCSC and TCPS - Heffron-Phillips model oia. SJ1IIB system with-U^PFC - Heffron-

i;niirip" ,l"o"i"i a tvtutti_macnine system instaled with sVC, TCSC and rcPS

UNIT 3
i""rv.-i. and Design of FACTS based stabilisers: Analysis of damping torque contribution by

FACTS based stabilisers instattea in SMIB systems, Design of robust FACTS based stabilisers

installed in SMIB systems ov pn"." .o,p"n,sation method' Selection of installing locations and

feed back signal for FACTS based stabilizers

UNIT 4
ii"nri"nt stability control with FACTS: lntroduction - Analysis of power systems installe^d with

FACTS devices: po*e.. tran"ml.iLn controt using Controliable Series Compensation(CSC)'
'po*"itr"n"rirsion 

Control uting SSSC, Powerlransmission Control using UPFC 
-Power

f rrn." ."io" Control using pi,r"E Snitting Transformer(PST)' Power Transmission Control

;; Lffic c*iior oi in'crs o"vices fo-r transient stabitity imorovement - General

considerations of FACTS c""tioiltrat"egv, isc.sEsC, svi sinrcoN,r and uPFc control

itraiegy - Ceneral Structure of the FACTS devices control'

Y.'---



MTPA - 202 COMPUTER NETWORK & CYBER SECURITY

Program Learning Outcomes of Master of Technology'

o To explain the concept of artificial neural network and to develop ANN

structure and back propagation algorithm

o To develop Hopfield neural network model and explain adaptive resonant

theory
o To describe fuzzy concept and to develop fuzzy logic systems

UNIT I

tniioOuction to Network Security, Computer Security and Cyber Security Security

i;;;i;;i"li"t and Principle, S6curitv Threats, Tvpes of attacks (operating Svstem' application

f"r"i, SnriifWrrp code, Misconfiguiation attacks etc.). lntroduction to lntrusion,

ierniinorogies, lnirusion Detection- system (lDS), Types^of lntrusion Detection systems,

i;.i;i;ii;,ty v"riri"r, (stvs).tndrcation of tntrusion: system tndications, Fite System

i"Ai.rti"nr fietwort< lndicaiioni.' lntrusion Detection Tools ,Post attack IDS Measures &

i""oi.g ros systems. penetration Testing, categories of security assessments, vulnerability

Assessment, Types of Penetration Testing. Risk Management'

UNIT II

Cryptograpny, Classical Cryptographic TP'chniques, Encryption' Decryption' Code.

Ai6liiig,'ilthodotogies, irypianarysis, Cryptography. Attacks, Brute-Force Attack,

[." oiirvptograpnyleuutic-rey cryptograprry, Principles of Public key Cryptosystems'

crvpiogr#ni" Algorithms RSA,'Daia Encryption Standard (DES)' RC4' RCs' RC6'.

Bl6wfisi, key Ma-nagement, Diifie-Hellman key exchange, eltiptic curve cryptography.

UNIT III
iash Functions, one_way Hash Functions, sHA (Secure Hash Algorithm), Authentication

n"qrii"r""tr, Authenticition Functions, Kerberos. Message Authentication codes, Message

oiolst Functions, MD5, SSL (Secure Sockets Layeo, SSH (Secure Shell), Algorithms and

Se-curity, Disk Encryption, Government Access to Keys (GAK)

Oigit"i'iigrrtrre: Analysis, Components' Method, Applications' Standard' Algorithm:

s.,g'n"tri"t"r"rationryerificaiion,'EcDSA, Elgamal signature scheme, Digital certlflcates.

UNIT IV
iioj"n" 

"nO 
Backdoors: Overt and Covert Channels, Working' Types (Remote Access

i;;F;t, D"i"$nding Trojans, Destructive Trojans, Trojans' Proxy Troians' FTP Trojans'

Security Software Disablers).
Viruses and Worms: Characteristics, Working, lnfection Phase' Attack Phase Sniffers:

Definition, spoofing, Sniffing, Vulnerable Protocols, Types'

F;i;hi;s: rriietnodl, proceis, Rttalrc Types (Man-in-the-Middle Auacks, URL Obfuscation

ntt".fi,"iiOO"n Attacks, Client-side Vulnerabitities, Deceptive Phishing, Malware-Based

Pilh;b, ONSAa"eO Phishing' Content-lnjection. Phishing, Search Engine Phishing)'

irv"U liirri""ii"n Security- Secured authlntication mechanism' secured session

,r."g!i"rt, Cross-site Scripting, SQL lnjection and other vulnerabilities

Denial-of Service Attacks: i,p"l ot ntt"ift (Smurf Attack, Buffer Overflow Attack, Ping of

--?
Dz-**.'1 nr



Death Attack, Teardrop Attack, sYN Attack, sYN Flooding), DDoS Attack(Distributed Dos

ni".1..l,'s""iion ii;"iring, Spoofing v Hijacking, TCp/tp hijacking, cAprcHA Protection

UNIT V
ie Security, Web Security, Firewalls: Types, Operation, Design Principles, Trusted SJStems

Corpri", ior"nsics, Need, Ob;ectives, Stages & Steps of Forensic lnvestigation in Tracking

Cyber Criminals, lncident HandlinS
#;iira, Classes of Hacker (Blac[ hats, grey hats, white hats, suicide.hackgt:)' l91q'i1]i9i
s**iilirvp"t Port, Network, vurnerauiritP, ilail SPiders, Overview of System Hacking

/i <tr-'



MTPA - 203 ADVANCED COMPUTER METHODS IN POWER SYSTEMS

Program Learning Outcomes of Master of Technology'

o To develop state model for linear time invariant and time variant system

and non-linear system

o To solve the state equation

. To analyze controllability and observability of the system using state model

.Toanalyzethestabilityofthelineartimeinvariant,timevariantand
nonlinearsystemsusingLyapunov,KrasovskiiandVariable-Gradiant
Methods.

o To design state and output feedback controllers and estimators

Unit I

Models of power system components, network model using graphtheory' formation of

2 oui, tr"ns|nission line modets, reguiating transformer, line laudability, capability

curves of alternator.

Unit ll
Conirot ot load bus voltage using reactive power control variable' SVC & SVS'

Regulated shunt compensation,"series and shunt compensation' Uniform series and

;;il;;il.ation ino effect on load ability of transmission lines'

Unit lll ,. 1-!1..1:^- .^^r^.^
Sensiiirity analysis- General sensitivity relations,-generation shift distribution factors'

line outage distribution t.Aor., lo.p"'nsated shidfactors, sensitivity associated with

;;tt"g"nAR,;;nsitivities ,"i"it.g i"ld bus voltage chanoes in terms of PV bus voltage

changes, sensitivity ref atinj cfrai'ges in reactive power glneration for changes in PV

Bus Voltage.

Unit lV
Fo*"i.y.t", security _ security functions, security level, contingency analysis,

!".riitit"rti"iLcon6mic oi.p"icn 
"ing 

LP formuiation' pre-contingency and

postcontingency, corrective resched uling'

Unit V
Voltagestabili$.DifferencebetweenvoltageandangleStability,PVCurveforVoltage
st"ail"d ;;.#r"nt, proxl,ilty ano m""r'''iit'' mod-l analvsis using reduced

i*.ul'.n-prtti"ipation tactor,'etfect of series and shunt compensation on voltage

stability , effect of load models'

e,g//*-



MTPA2O4 WIND ENERGY, SMALL HYDRO AND NEW RENEWABLE ENERGY
TECHNOLOGIES

Objective:

Describe the fundamentals and main characteristics of wind, small hydro, fuel cell,

geothermal energy and other new renewable energy technologies

Specific Objectives of Learning

o At the end of the course learner will be able to

. Develop basic knowledge about wind energy conversion Technology and its

terminologies.
. Design and assess the small wind turbine and its performance'

. Enumerate the Small mini Hydro plants for Energy generation'

o Selecting the Hydro power plant capacity for the given circumstances'

. Develop the basic technological idea about various New & Renewable energy

conversion Technology.

Unit I Wind Energy Conversion -
wind energy conversion principles; General introduction; Types and classification of wECS:

Power, torque and speed characteristics. - Site selection criteria - Advantages - Limitations -
wind Rose Diagram - lndian wnd Energy Data - organizations like NlwE etc., Wind Energy

conversion system - Design - Aerodynamic design principles; Aerodynamic theories; Axial

momentum, blade element and combine theory; Rotor characteristics; Maximum power

coeflicient; Prandlt's tip loss correction.

Unit ll Design of Wind Turbine -
wind turbine design considerations; Methodology; Theoretical simulation of wind turbine

characteristics; Test methods. wind Energy Application - wind pumps: Performance analysis,

design concept and testing; Principle of wEG; Stand alone, grid connected and hybrid

applications of wECS; Economics of wind energy utilization; wind energy in lndia; case

studies.

Unit lll Small Hydropower Systems -
overview of mtcro, mini and small hydro systems; Hydrology; Elements of pumps and turbine;

selection and design criteria of pumps and turbines; site selection and civil works

Unit lV Speed and voltage regulation;

lnvestment issues load management and tariff collection; Distribution and marketing issues:

case studies; Potential of small hydro power in lndia. - SHP - Renovation and lvlodernization -
Testing Methods



Unit V

TidalEnergy-Geothermal.MHD-Thermionic-ThermoelectricenergyconversionSystem.Fuel
Cells - Batteries - Micro Alge - Biodiesel from Alge

References:

'1. G L Johnson, Wind Energy Systems, Prentice Hall lnc, New Jersey' 1985'

2'DavidA.Spera'(Editor)WindTurbineTechnology:FundamentalConceptsofWindTurbine
Engineering,American Society of Mechanical Engineers; (1994)

3. Erich Hau'Wind Turbines: Fundamentals, Technologies, Application and Economics, Springer

Verlag; (2000)

4.PaulGipe,KarenPerez,WindEnergyBasics:AGuidetoSmallandMicroWindSystems'
Chelsea Green Publishing Company; (1999)

5. J. F. Manwell, J. G. McGowan, A. L' Rogers, Wind Energy Explained ' John Wiley & Sons;

't st edition (2002)

6. Tony Burton, David Sharpe, Nick Jenkins, Ervin Bossanyi' Wind Energy Handbook ' John

Wiley & Sons; "lst edition (200'l)

7. Mukund R. Patel' Wind and Solar Power SyStemS , cRc Press; (1999) 8, Tong Jiandong(et

al.),MiniHydropower,JohnWiley,lggTg'JohnFWalkerandNicholasJenkins'WindEnergy
Technotogy, John Wiley, 1997 p ,l _._ ,Z/-
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MTPA-205 SCADA SYSTEMS

Program Learning Outcomes of Master of Technology'

.Controlling&monitoringProcessinrealtimefromRemotelocation

. Analyze dcalculation if complex the process & maintain accordingly

the ControlSignals
. Ort" Acquisiti6n, Historical Data Logging, Archiving & retrieving

. Trend & Alarm generation

. Recipe Management for Process & Chemical lndustries

. RePort Generation

UNIT.I
iClol SvSrgm: Need of computer control of power sy!!els' Data acquisition and control'

ffiDA;i# 
"uoiution, 

SCAdA System architecture,'SCADA Svstem deslrable properties

n"roi" ilirin"t Unit- RTU principte, Test and configuration tools for RTU, SCADA human -
machine interface (HMl)

UNIT.II
icnoa cor,arrruNtcATloN _ Transducers- Anatog and Digital transducers, Digital data

acouisition svstems, Siqnal conditioning system, Dita telemetry- Voltage and current telemetry'

p;:lii;;il;ii;t,y , ,".r-i,i ir"qr"""v tetEmltry, rransmission channels and media

UNITJII
6Cloe proto"ols- Evolution of SCADA Protocols, Proprietary and op-enlerotocols , osl,

lrl"olr, fCeyip ft/|odel, Modbus, DNP3, UCA, IEC 61850 Standards' SCADA security system

UNIT. IV
AutomaticsubstationControlandDistributionAutomation:Topologyandfunctionality'
hardwareimplementation,.y"t"r.ontigrrationandtesting,Factorsinfluencingtheapplication
of automation of distribution n"t*orir, Piimary and secondiry distribution.networkautomation,

nriorectosers, Sectionalizers, Ring Main Units (RMU) ,Fault passage lndlcators (rHr)

UNIT-V
Smart Grid- Principle and architecture of Smart Grid, Self .healing Tl ?9?!ty:.S^:i5 

K"y

Jir"i", .o.pon"nis of smart grid, smart grid management::ll:1,3*lat^: Tl"1:9
iliEti,.;li,i5i"i""r'-J,i iiiJ"zlU[1," ";J 

io,n" 
"'"in"t*ork 

(HAN)' thtTI",'Y:I"^1t^'"',1
ipifruj,1-"i"rt g;:iJ;;;t,l.,i;tlniti"ti," and developmenitoward smart srid ' challenses in

smart grid imPlementation.

ry



Course Outcomes:
iiit e ena oftt 

" "ourse 
the students will be able to:.'" -; -- 

a;;pr"hend the knowledge gained in the course work'

o Infer principles of working ofpower system automation'

. Demonstrate the ability in problem solving and to communicate effectively

oldentifoandcomparetechnicalandpracticalissuesrelatedtotheareaofcoursespecialization.

oPrepareawell.organizedreportemployingelementsoftechnicalwritingandcriticalthinking.

.Demonstratetheabilitytodescribe,interpretandanalysetechnicalissuesanddevelopcompetence

in Presenting.

/4 s'e'-kffii
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Course Outcomes:
At the end ofthe course:

. Identifi a topic in advanced areas of power system automation.

. Review literature to identiff gaps and define objectives & scope ofthe work.

. Employ the ideas from literature and develop research methodology,

. Develop a model, experimental set-up and / or computational techniques necessary

to meet the objectives. 
*r< ,
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Coume Outcomes:
At the end ofthe course:

' Identiff methods and materials to carry out experiments/develop code.

. Reorganize the procedures with a concern for society, environment and ethics.

. Analyse and discuss the results to draw valid conclusions.
  . Prepare a report as per the recommended format and defend the work.

. Explore the possibility of publishing papers in peer re^viewed j ournals/conference

proceedings.

\-.+-


