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SEMESTER |
S. COURSE CONTACT PRE-
NO. CODE COURSE TITLE CAT PERIODS LT Pl C REQUISITES
THEORY
1. 16EN101 | Technical Englishi | | HSC 3 3/]0]0] 3 _
Engineering
2. 16MA101 Mathematics | BSC 4 3|10 4 _
3. 16PY101 | Engineering Physics| BSC 3 3|00 3 _
Engineering
4. 16CH101 Chemistry BSC 3 3|00 3 _
Fundamentals of
5. 16CS101 | Computing and ESC 3 3/]0]0] 3 _
Programming
Basic Civil and
6. 16GE101 | Mechanical ESC 3 3|00 3 _
Engineering
16GE111/| Career Development .
7. 16GE113 | Programme | EEC 3 11022 _
PRACTICAL
Fundamentals of
Computing &
8. 16CS102 Programming ESC 4 0|04 2 _
Laboratory
9. 16PY103 | Physics Laboratory | BSC 2 00|21 _
Engineering Practice
10. 16GE102 Laboratory ESC 4 0|04 2 _
TOTAL 32 19| 1 | 12 [24+2%
SEMESTER I
S. COURSE CONTACT PRE-
NO. CODE COURSETITLE CAT PERIODS LTk C REQUISITES
THEORY
Technical
1. 16EN102 Englishi I HSC 3 3100 3 16EN101
Engineering
2. 16MA102 Mathematics || BSC 4 3|1|0| 4 16MA101
3. 16PY102 | Physics of Materials| BSC 3 3/]0]0] 3 _
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Environmental
4. 16CH102 | Science and BSC 3 3 0| 3 _
Engineering
Electric Circuit
5. 16EE102 Analysis ESC 4 4 0| 4 _
Engineering
6. 16ME104 Graphics ESC 5 3 2| 4 _
16GE112/| Career Development .
7| 16ME111| Programme Ii EEC 3 1 212 -
PRACTICAL
Chemistry
8. 16CH103 Laboratory BSC 2 0 2 1 _
Communication
9. | 16ENIO3 | s Laboratory | HSC 4 0 412 -
Electric Circuit
10. 16EE103 Laboratory ESC 2 0 2 1 _
TOTAL 33 20 12 p5+21
SEMESTER Il
S. COURSE CONTACT PRE-
NO. CODE COURSE TITLE CAT PERIODS L Pl C REQUISITES
THEORY
Transforms And
1. 16MA201 | Partial Differential BSC 4 3 0| 4 16MA102
Equations
Data Structures &
2. 161T206 Algorithms ESC 3 3 0| 3 16CS101
Electronic Devices
3. 16EE202 and Circuits PCC 3 3 0| 3 16PY102
Linear and Digital
4, 16EE203 Cirouits PCC 3 3 0| 3 _
Measurements and
> 16E1201 Instrumentation PCC 3 3 0] 3 -
6. 16EI202 | Electrical Machines | PCC 3 3 0] 3 _
. 16GE211/ | Career Development 1 o | o
' 16GE213 | Programme llI EEC 3 -
PRACTICAL
Data Structures &
8. 161T207 | Algorithms ESC 2 0 2| 1 _
Laboratory
Analog and Digital
9. 16EE209 | Electronics PCC 4 0 4| 2 _
Laboratory
10. 16E1220 Electrical Machines PCC 5 0 5 1
Laboratory -
TOTAL 30 19 10 P3+21
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SEMESTER IV

S. COURSE CONTACT PRE-
NO. | cope | COURSETITLE | CAT | pepiops | b C | REQUISITES
THEORY

Statistics and
1. 16MA202 Numerical Methods BSC 4 3 4 16MA201
Introduction to
2. 16EI1211 Control Systems PCC 5 3 4 16MA102
3. Industrial
16EI212 Instrumentation | PCC 3 3 3 -
4. Transducer
16EI213 Engineering pCC 3 3 3 -
5. 16EI214 | Industrial Electronics| PCC 3 3 3 _
6. Thermofludics for
16ME214 instrumentation PCC 4 3 4 -
7 16GE212/| Career Development .
16GE214 | ProgrammelV EEC 3 1 2 _
PRACTICAL
8. Thermofludics
16E1230 Laboratory PCC 2 0 1 _
Fluid Mechanics and
9. 16ME215 | Thermodynamics PCC 4 0 2 B
Laboratory
TOTAL 31 19 b4+
SEMESTER V
S. COURSE CONTACT PRE-
NO. CODE COURSE TITLE CAT PERIODS L c REQUISITES
THEORY
1. 16GE301 | Professional Ethic§ HSC 3 3 3 _
Object Oriented

2. 16CS451 | Programming using ESC 3 3 3 _
C++
PIC

3. 16EI301 | Microcontrollers PCC 5 3 4 16EE220
and ARM Processc
Industrial 16EI1207

) 16E1302 . 3 3 :

4 Instrumentation |l PCC 3 16E1208
Professional

5. o PEC 3 3 3 _
Electiver |

6. Open Elective | PEC 3 3 3 _
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16EI1310/ Career
*
7. 16GE313 Development EEC 3 10|22 _
Programme V
PRACTICAL
Object Oriented
8. 16CS452 | Programming usin¢ ESC 4 0| 0| 4| 2 B
C++ Laboratory
PIC
9. 16E1320 Microcontrollers ol ol 21 1
and ARM Processc PCC 2 -
Laboratory
Industrial 16EI1207
10. | 16EI321 | Instrumentation PCC 2 0| 0| 2| 1 16EI1210
Laboratory 16E1302
TOTAL 31 19 | 0 | 11 p3+2]
SEMESTER VI
S. COURSE CONTACT PRE-
NO. CODE COURSE TITLE CAT PERIODS LT P C REQUISITES
THEORY
1. 16E1324 | PLC & SCADA EEC 4 3100 3 _
2. | 16EI22 | VWAl EEC 4 3|o|o] 3
Instrumentation -
16E1207,
3. 16EI323 | Process Control PCC 3 3/]0]0] 3 16E1302
Programming in
4, 16CS453 JAVA ESC 3 310]0 3 16CS321
5. Profe-ssfllonal PEC 3 310]0 3
Electivei Il -
6. Open Elective II** | OEC 3 30|00 3 _
16GE312 | Career Development .
’ /16GE314| Programme VI EEC 3 110122 —
PRACTICAL
JAVA P [
8. | 16CS454 rogramming| esc 4 olol|4] 2 16CS321
Laboratory
System Design and
9. 16EI1326 | Development EEC 2 0|0 2 1 _
Laboratory
10. | 16EI327 | brocess conol o0 2 0olo|2]1 ~
System Laboratory
TOTAL 33 19| 0 | 10 p2+27

SNSCT / B.E. EIE /R2016



SEMESTER VII

CONTAC
S. COURSE PRE-
COURSE TITLE CAT T L| T P| C
NO. CODE PERIODS REQUISITES
THEORY
Engineering
L 16GE302 | Economics and Cos| HSC 3 3| 01 0 3 _
Analysis
Professional
2. PEC 3
Electivei Il 3] 00| 3 _
Professional PEC 3
3.
Electivei IV 31010 3 -
Professional PEC 3
4,
Electivei V 31010 3 -
Professional PEC 3
5.
Electivei VI 31010 3 -
Open OEC 3
6.
Electivei IlI** 31 010 3 -
PRACTICAL
Instrumentation
6. | 16E1420 | System Design PCC 4 0| o4l 3 16E1208
16E1309
Laboratory
7| 16EM421 | Project Work EEC 4 olo|al 2
Phase | -
TOTAL 26 é olsal23
SEMESTER VIII
S. COURSE CONTACT PRE-
NO. | cope | COURSETITLE | CAT | oepiops || T | P | © | RequisiTES
THEORY
Power Plant 16EI1308,
L 16EI411 Instrumentation PCC 3 30103 16EI309
Professional
2. Electivel VII PEC 3 30103 -
PRACTICAL
3. | 16EI426 | rolectwork EEC 20 ol 0 [20] 10
Phase Il
TOTAL 26 6| 0 | 20| 16

TOTAL NO. OF CREDITS: 180

*Not included in the calculation of CGPA

**Courses from the curriculum of other UG Programmes
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HUMANITIES AND SOCIAL SCIENCES COURSES (HSC)

COURSE CONTACT PRE-
S.NO. CODE COURSE TITLE PERIODS L/ T|P|C REQUISITES
1. 16EN101 | Technical English | 3 3/]0|0]|3 _
2. 16EN102 | Technical English I 3 3/010]|3 _
3. 16GE301 | ProfessionaEthics 3 3/ 0] 0|3 _
Engineering Economics
4. 16GE302 and Cost Analysis 3 3101 0]3 -
5. 16EN103 Communication Skills 4 ololala
Laboratory -
BASIC SCIENCES COURSES (BSC)
COURSE CONTACT PRE-
S.NO. CODE COURSE TITLE PERIODS L{T| P|C REQUISITES
Engineering
1. 16MA101 Mathematics | 4 3/1|0)| 4 _
2. 16PY101 | Engineering Physics 3 3/]0|0]|3 _
3. 16CH101 | Engineering Chemistry -
4. | 16MA102| ENgineering 4 3| 1|0]4]| 16mMAL0L
Mathematicg Il
5. 16PY102 | Physics of Materials 3 3/0|0]3 16PY101
6. 16CH102 Envwonmentgl Science 3 s3lolols
and Engineering -
7. | 16MA201 | Transforms and Partial 4 3| 1] 0|4]| 16MAL02
Differential Equations
8. 16MA202 Statistics and Numerical 4 3l 1] ol 4 16MA201
Methods
9. 16PY103 | Physics Laboratory 2 211 _
10. 16CH103 | ChemistryLaboratory 2 211 _
ENGINEERING SCIENCES COURSES (ESC)
COURSE CONTACT PRE-
S.NO. CODE COURSE TITLE PERIODS L|T|P|C REQUISITES
Fundamentals of
1. 16CS101| Computing and 3 3,003
Programming
Basic Civil and
2. 16GE101 Mechanical Engineering 3 310103
16ME104 | Engineering Graphics 0] 2
4, 16EE102 | Electric Circuit Analysis 4 4 0
5. | 16lT20e | Data Structures & 3 3/0|o|3]| 16csiol

Algorithms
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Object Oriented

16CS451 X .
6. S Programming using C++ 3 310103 -
7. 16CS453 | Programming in JAVA 3 3/0(0]3 16CS321
Fundamentals of _
8. 16CS102 | Computing & 4 0O|0|4] 2
Programming Laboratory|
9, 16GE102 Engineering Practices 4 ololalo> ~
Laboratory
10. | 16EE103 | Electic Circut 2 olol2]1
Laboratory -
Data Structures &
11. 1617207 Algorithms Laboratory 2 010121 -
Object Oriented
12. 16CS452 | Programming using C++ 4 olol a4l 2 3
Laboratory
13. | 16CS454 | JAVA Programming 4 ololalo> 16CS321
Laboratory
PIC Microcontrollers and
14. 16EI1320 | ARM Processor 2 o|lo0|2]|1 3
Laboratory
PROFESSIONAL CORE COURSES (PCC)
COURSE CONTACT PRE-
S.NO. CODE COURSE TITLE PERIODS L|T|P|C REQUISITES
1. | 16EE202 | Electronic Devices and 3 3/0]0]|3]| 16PY102
Circuits
2. | 16EE203 | Linear and Digital 3 3/olo]3
Circuits -
3 16E1201 Measurements and 3 31o0lol 3
Instrumentation -
16EI202 | Electrical Machines 3 31003 _
16EI1211 Introduction to Control 4 31 0l1la 16MA102
Systems
6. 16E1212 _:_nldustrlal Instrumentatior 3 3lolol s ~
7. 16EI213 | Transducer Engineering 3 3/0|0]3 _
8. 16EI214 | Industrial Electronics 3 3/0|0]|3 B
9. 16ME214 _Thermofludi(_:s for 4 30110l a4
instrumentation -
10, 16E1301 PIC Microcontrollers and 5 31ol1la 16EE220
ARM Processor
Industrial Instrumentatior 16EI207,
11. 16EI302 i 3 3/10|0]3 16E1208
16EI1207,
12. 16EI323 | Process Control 3 3100/ 3 16E1302
Power plant 16EI308,
13. 16EI411 instrumentation 3 310103 16EI1309
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14. | 16EE209 | Analog and Digital 4 0olola]2
Electronics Laboratory -
15, 16E1220 Electrical Machines 5 olol 2l
Laboratory -
16. 16E1230 Transducers and 5 olol2l1
Measurements Laboratot -
17, 16ME215 Thermofludics 4 ololalo2
Laboratory —
PIC Microcontrollers and
18. 16EI320 | ARM Processor 2 0,021 _
Laboratory
Industrial Instrumentatior 16EI1207
19. 16EI321 Laborat 2 0,021 16EI210
aboratory 16E1302
20. 16E1326 System Design and 5 olola2l1
Development.aboratory -
21, 16E1327 Process control system 2 olol2l1
laboratory -
Instrumentation System 16E1208
22. 16E1420 Design Laboratory 4 010143 16EI309
PROFESSIONAL ELECTIVE COURSES (PEC)
PROFESSIONAL ELECTIVE -1
COURSE CONTACT PRE-
S.NO. CODE COURSETITLE PERIODS L| T|P|C REQUISITES
1. | 16gizsp |Anabtical 3 3/0|0/|3| 16EE202
Instrumentation
2 16EE220,
16EE320 | Embedded Systems 3 3/]0|0]|3 16E301
16EI351 | Digital System Design 16EE220
4. 16EC358 | Digital Image Processing 3 3/0/0]|3 B
PROFESSIONAL ELECTIVE -1l
COURSE CONTACT PRE-
S.NO. CODE COURSE TITLE PERIODS L|T|P|C REQUISITES
1. | 16EC331 | COMMunication 3 30|03 -
Engineering
2. 161T420 | Social Network Analysis 3 3|00/ 3 _
3 16E1360 Fibre Optics and Laser 3 s3lolols _
Instruments
4. 16EC332 | Digital Signal Processing 3 3/]0]0]|3 —
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PROFESSIONAL ELECTIVE T Il

COURSE CONTACT PRE-
S:NG. CODE COURSE TITLE PERIODS LT REQUISITES
1. 16GE304 | Principles of Managemer 3 3]0 _
5 16GE305 In.tellectual Property 3 3lo
Rights -
3. | 16GE303 | ol Quallty 3 3|0
Management -
4, 16GE306 | HRM & Entrepreneurship 3 3]0 _
PROFESSIONAL ELECTIVE -1V
COURSE CONTACT PRE-
S-NO. CODE COURSE TITLE PERIODS LT REQUISITES
1. 16EI450 | Robotics and Automatiorn 3 3]0 _
2. | 16EMs1 | Advanced Process 3 3]0 16E1309
Control
3. 16E1452 Neural Ne'Fworks and 3 31 o
Fuzzy Logic -
4 16E1453 Design of Process Contr( 3 310 16E1309
System Components
PROFESSIONAL ELECTIVE -V
COURSE CONTACT PRE-
S:NO. CODE COURSETITLE PERIODS LT REQUISITES
1. 16E1460 | Industrial Data Networks 3 3|0 _
5 16E1461 Instr.umentatlon System 3 310 16E1309
Design
3. | 16EM62 | WebBased 3 3]0
Instrumentation -
4, 16EE428 | Advanced Control Syster| 3 3]0 16EE207
PROFESSIONAL ELECTIVE - VI
COURSE CONTACT PRE-
S-NO. CODE COURSETITLE PERIODS LT REQUISITES
Instrumentation and
1. 16E1470 | Control in Process 3 3|0 _
Industries
5 16E1471 Computer Control of 3 31 o 16EE207
Processes
3 16E1472 P.rocess*..\/lodellng and 3 3o 16EE207
Simulation
4. 16EC303 | VLSI Design 3 310 16EE220
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PROFESSIONAL ELECTIVE - VII

COURSE CONTACT PRE-
S.NO. CODE COURSE TITLE PERIODS L{T|P|C REQUISITES
Biomedical 16E1207
1. ’
16E1480 Instrumentation 3 310103 16EI1302
Instrumentation in
2. 16E1481 | Petrochemical, Paper ani 3 3/0|0]|3 16E1207,
. 16EI1302
Steel Industries
3 16E1482 Distributed Control 3 s3lolola
Systems -
4 16E1483 Micro Electro Mechanical 3 slolols
Systems -
EMPLOYABILITY ENHANCEMENT COURSES (EEC)
COURSE CONTACT PRE-
S.NO. CODE COURSE TITLE PERIODS L/ T|P|C REQUISITES
1. 16GE111/ | Career Development 3 1101 2|2
16GE113 | Programme | -
2. 16GE112/ | Career Development 3 110l 22
16ME111 | Programme I —
3. 16GE211/ | Career Development 3 1101 2|2
16GE213 | Programme llI -
4. 16GE212/ | Career Development 3 110l 22
16GE214 | Programme IV —
5. 16EI1310/ | Career Development 3 1101 2|2
16GE313 | Programme V -
6. 16GE312/ | Career Development 3 110l 2|2
16GE314 | Programme VI —
7. 16EIR2 Virtual Instrumentation 3|0 3 _
8. 16EI421 | Project Worki Phase | 4 0[0| 4|2 _
9. 16E1425 | Project Worki Phase I 20 0| 0|20 10 _
OPEN ELECTIVE OFFERED TO OTHER PROGRAMMES
PRE-
S.NO. ngSSE COURSE TITLE L | T|P| C | REQUISITES
1. 16EIOE1 | Basics of PLC 3|0|0]| 3 _
2. 16EIOE2 | Data Networks 30|00 3 -
3 16EIOE3 Bas'lcs of Neural Networks and Fuzzy slolol 3 _
Logic System
4. 16EIOE4 | Sensors and Transducers 3100 3 —
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ONE CREDIT COURSES

S.N COURSE CODE COURSE TITLE
1 16EIOC1 Arduino
2 16EIOC2 Raspberry Pi
3 16EIOC3 Industrial Safety &ield Instruments
4 16EIOC4 Industrial Robotics
5 16EIOC5 Piping & Instrumentation
6 16EIOC6 Distributed Control System
SUMMARY
S, SUBJECT Credits Per Semester Total
No. AREA Credits
| I 1 v \% VI VI VIII
1 HSC 3 5 - - 3 - 3 - 14
2 BSC 11 11 4 4 - - - - 30
3 ESC 10 9 4 - 5 5 - - 33
4 PCC - - 15 | 20 9 4 3 3 54
5 PEC - - - - 6 3 12 3 24
6 OEC - - - - - 3 3 - 6
7 EEC - - - - - 7 2 10 19
TOTAL 24 25 | 23 | 24 | 23 | 22 | 23 16 180
Non-Credit /
8. Mandatory 2 2 2 2 2 2 - - -
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16EN101 TECHNICAL ENGLISH | L T P C
(Common to all B.E. / B. Tech. Courses) 3 0 O 3

UNIT | 9

General Vocabulary (Wordormation - prefixes & suffixes, root words) Tensesi Adjectives formsi Adverb forms-
Compound nounsAbbreviations and AcronynisTechniques of readirig Autobiographical writing.

UNIT 1l 9
Active andPassive voicé Impersonal passive voiceAtrticles - Prepositiond Spelling and Punctuationd WH& Qu
formsi Yes / No question form Reading & notemakingi Paragraph writing comparison and contrast.

UNIT Il 9

Uses of Modal auxiliaries Instruction$ Definitions- Single line & Extended Reading and understanding through Cont
i Transfer of information bar chart, flowchartCrafting advertisements.

UNIT IV 9

Concord (subject & verb agreement)Cause and effect expressian®ne word substitution Letter writing letter to the
editor & permission letter (for Industrial Visit & dplant training)- Paragraph writinglescriptive.

UNIT V 9

Emptyverbs 6 | f 6 c¢ oinGeiuridi& enfineivie-sFormal Letter writing invitation, accepting & decliningParagraph
writing T analytical.
L:45 T:0 P:0 Total: 45 PERIODS
TEXT BOOKS
1 Dhanavel.S.P. English and Communication Skills for Students of Science and Engineering, Orient Black
Chennai, 2011.
2. Gunasekaran.S , 6 Technical English 16 Third Ed
REFERENCES
1 Raman, Meenakshi & Sangeetha Sharma. Technical Communication: Principles and Practice, Oxford Uni
Press, New Delhi, 2011. .
2 Regional Institute of English. English for Engineers, Cambridge University Press, New Delhi, 2006.
3 Rizvi, Ashraf. M. Effective Technical Communication, Tata McGitdil¥, New Delhi, 2005.
4 Department of English, Anna University, Mindscapes: EndtsiTechnologists and Engineers. Orient Blackswar
Chennai. 2012.
5 Mitra K. Bar un, AEffeciAvéuiTeehhocabciCemmusisaan
Press, New Delhi, 2006.
COURSE OUTCOMES
At the end of the course student shibbe able to:
CO1 Employ their active and passive vocabulary and construct basic sentence structures.
CO2 Become active readers who appreciate ambiguity and complexity, and who can articulate their
interpretations.
CO3 Write effectively and flawlessly avoiding grammatical errors for a variety of professional and social settings.
CO4 Demonstrate the usage of language effectively, creatively and successfully in both general and specific con
CO5 Exhibit leter writing skills for effective communication both in formal and informal situations.
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16MA101 ENGINEERING MATHEMATICS - | L T P C
(Common to All B.E. / B. Tech. Courses) 3 1 0 4

UNIT | MATRICES 9+3
Characteristic equation Eigen values and Eigewectors of a real matriX PropertiesOrthogonal transformation of
symmetric matrix to diagonal fori Quadratic formi Reduction of quadratic form to canonical form by orthogc
transformatioi Cayleyi Hamilton theorem (excluding proof).

UNIT I THREE DIMENSIONAL ANALYTICAL GEOMETRY 9+3
Equation of a spheiiePlane section of a spherelangent Plané Equation of a coné Right circular coné Equation of a
cylinderi Right circular cylinder.

UNIT [l DIFFERENTIAL CALCULUS 9+3
Curvature inCartesian cerdinates Centre and radius of curvatureCircle of curvaturé Evolutesi Envelopes.
UNIT IV FUNCTIONS OF SEVERAL VARIABLES 9+3

Partial derivatives Eul er 6s t heor em f of Totalodarvagivesi dacabian§ 0 a ¢ i Expadson
Maxima and Minima Method of Lagrangian multipliers.
UNIT V DIFFERENTIAL EQUATIONS OF HIGHER ORDER 9+3

Higher order linear differential equations with constant coefficientglethod of variation of parameteisCa uc h y «
L e g e nloheaeddfarential equations.

L:45 T:15 P:0 Total: 60 PERIODS

TEXT BOOKS

1 Bal i, N. P. and Manish Goyal, fi "r Eeliion, Ubiversity Sciefice Fresgy
2014.

2. Grewal , B.S., fAHi gher "Editpn Khamma HublicatioMalelhie2@id.t i c s 0O,

REFERENCES

1 Ramana, B. V., iHi gher Engineering Mathematicso,

2 Kandasamy, P. ., Thil agavathy, K. and Gunavathy, I
New Delhi, 2012.

3 Veerarajan, T., fAEngineering Mathematics for Fir

4 Kreyszig,EAiAdvanced Engi ne e"Editong JovaNildy & Bans, ina Sinygpored 2008.
5 Glyn James, fiAdvanced Mo d & EditionEReasomEdecationiigl., 2008t h e ma -
COURSE OUTCOMES
At the end of the course student should be #dol
CO1 Know Eigen values and Eigen vectors and its role in the system of equations.
CO2 Explore the knowledge to solving problems involving Sphere, Cone and Cylinder.
CO3 Discover the radius, centre and circle of curvature of any curves.
CO4 Identify the maximum and minimum values of surfaces.
CO5 Solve the ordinary differential equations of certain types.
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16PY101 ENGINEERING PHYSICS L T P C
(Common to All B.E. / B. Tech. Courses) 3 0

UNIT | CRYSTAL PHYSICS 9
LatticeT Unit celli Bravais lattice Lattice plane$ Miller indicesi d spacing in cubic lattice Calculation of
number of atoms per unit céllAtomic radiusi Coordination numbei Packing factor for SC, BCC, FCC an
HCP structure$ Diamond and graphite structgréyualitative treatment)

UNIT I PROPERTIES OF MATTER AND THERMAL PHYSICS 9
Elasticity- Ho o k e 6 Relatioaship between three moduli of elasticisgress-strain diagram Poi s s o
ratio i Factors affecting elasticityBending moment Depression ofa canti | ever You
uniform bending I-shaped girders Modes of heat transthermal conductivityNe wt onés | aw

Linear heat flow-L e e 6 s di § Radiahddathflowd Rubber tube method conduction through
compound media (s&s$ and parallel).

UNIT [l QUANTUM PHYSICS 9
Black body radiation Pl anckés t heidreydu(cd e roinv aotfi oMi)ends diisp
Jeands Law f r omCofpton effedt. drseoryt ama expeymental verificatioProperties of
Matter wavesi G.P Thomson experimenPhysical significance of wave functiot®s c hr © di nge
equationi Time independent and time dependent equatidteticle in a one dimensional bd¥lectron
microscope Scanning electron microscope

UNIT IV ACOUSTICS AND ULTRASONICS 9
Classification of Sounddecibet Webei Fechnerlaw Sa b i n e 6 sderivatian osing growth and decay
methodi Absorption Coefficient and its determinatidfactors affecting acoustics of buildings and their
remedies. Productioof Ul trasoni cb6s by maghnet oacbustic gratingdNan a
Destructive Testing pulse echo system through transmission and reflection modeB and Ciscan
displays, Medical applicatiorisSonogram.

UNIT V PHOTONICS AND FIBRE OPTICS 9
Spontaneous and stimulated emissiBapulation inversioREi nst ei n6s A -aderiyatidd. Tgpes
of lasers Nd:YAG, CO , Semiconductor laserapplications. Principle and propagation of light in optical fik
T Numerical apgure and Acceptance angl@ypes of optical fibres (material, refractive index, modépsses
in optical fibre attenuation, dispersion, bendingibre Optical Communication system (Block diagram)

L45 T:0 P:0 T:45 PERIODS
TEXT BOOKS
1 NareshKumar. P and Balasubramanian. V, Engineering Physics |, Gems Publishers, 2015
2 Avadhanalu.M.N and Kshirsagar.P.G, A textbook of Engineering Physics, S. Chand & compa
2013.
REFERENCES
1  Searls and Zemansky, University Physics, 2009.
2  GaurR.K. And Gupta S.L, Engineering Physics, Dhanpat Rai publishers, 2009.
3 Palanisamy P.K, Engineering Physics, SCITECH Publications, 2011.
4  Rajendran.V, Engineering Physics, Tata Mc gkl Publishing Company Limited, New Delhi.2009.
5  Dr.G.Senthilkumar, Engineering PhysidsVRB Publishers Pvt.Ltd. Chennai. (2013).
COURSE OUTCOMES
At the end of the course student should be able to
COo1 Understand the properties of the crystalline materials.
CO2 Analyze the elastic and thermal propertieshef materials.
CO3  Understand the basics of quantum mechanics.
CO4 Identify the applications of acoustics and ultrasonic waves.
CO5 Understand the basics and applications of photonics and fibre optics technology.
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16CH101 ENGINEERING CHEMISTRY L T P C
(Common to All B.E. / B. Tech. Courses) 3 0

UNIT | ELECTRO CHEMISTRY 9
Electrochemical- EMF 1 Electrode potential Nernst equatiori Tproblemi electrochemical series significancé
reference electrodeisStandard Hydrogen electrodeCalomel electrodei lon selective electrodé glass electrode an
measurement of pH and Fuel célleydrogeni oxygen fuel celi batteries Primaryi iLeclanche cell secondary Lead
T acid battery Lithium batteries (LiTiS,and Li- S battery).

UNIT 1l CORROSION AND ITS CONTROL 9
Chemical corrosiofi oxidation corrosiori mechanisni Pilling 7 Bed worth rulei electrochemical corrosioh different
typesi galvanic corrosion differential aeration corrosion corrosion control sacrificial anode anémpressed cathodi
current method$ corrosion inhibitorsi protective coating$é paintsi constituents and functioris metallic coatings
electroplating ( Gold plating).

UNIT Il SPECTROSCOPY 9
BeerL a mb e r ti ooblemia WV-visible spectroscopy antR spectroscopy ( principléinstrumentation)
(block diagram only) estimation of iron by colorimetriy flame photometry principlei instrumentation (block
diagram only)i estimation of sodium by flame photometiyatomic absorption spectroscopyprinciple i
instrumentation (block diagram only)estimation of nickel by atomic absorption spectroscopy

UNIT IV SURFACE CHEMISTRY & WATER TECHNOLOGY 9
Adsorptioni typesi adsorption of gases on solidlsdsorption isothermis Frendlich and Langmuisotherms

i role of adsorbents in ieexchange adsorption (Demineralization only). Watehardnessi problemsi
Domestic water treatmerit disinfection methods (Chlorination, Ozonation, UV treatmdntbreak point
chlorinationi salinityi desalination byeverse osmosis

UNIT V ENGINEERING MATERIALS 9
Refractoriesi classificationi acidic, basic and neutral refractoriegproperties (refractoriness, refractoriness under Ic
dimensional stability, porosity, thermal spalling) AbrasiVvesatural andsynthetic abrasives quartz, corundum, emery
garnet, diamond, silicon carbide and boron carbide. LubridGantechanism of lubrication propertiesi viscosity index,
flash and fire points, cloud and pour points, oilinéssdlid lubricants graphite ad molybdenum sulphide.

L:45 T:0 P:0 Total :45PERIODS

TEXT BOOKS

1 M.Manjuladevi, R.Anitha&i En gi neer i nGem Bub.eCainbstore. 2043.

2. P.C.Jain and Monica Jain, AEngi neering Chemistryo
REFERENCES

1 B. Sivasankar AENgi ne e HilRAup.ClldeNaw Bethir(20@). Tat a Mc Gr aw
2 R. Sivakumar and N Sivakumar , -HilERulgCorite éNew Delgi.200h e mi s
3 Dr. Gourkrishna and Dasmohapatra, AEngineering Che
4 O. Gpal anna, AEngi neer i-HilgPubQo.btan NewtDelhi.2009T at a Mc Gr aw

5 B.R. Puri,L.R.Shar ma&M. S. Pat ha niskalpublBhing @occ Jalpndhars Puwjsb. 201

COURSE OUTCOMES :
At the end of the course student should be able to:

CO1 Assemble a battery and illustrate the phenomenon of production of electric current

CO2 Know the technical information abocbrrosion, corrosion control by galvanization and electroplating
CO3 Gain knowledge on the principles and instrumentation of spectroscopic techniques

CO4 Apply the theory of adsorption in real life situations

CO5 Acquire sound knowledge on differempes of Engineering materials
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16CS101 FUNDAMENTALS OF COMPUTING AND L T P C
PROGRAMMING
(Common to All B.E. / B. Tech.) 3 0O O 3

UNIT | INTRODUCTION TO COMPUTERS 8
Introductioni Characteristics of Computei€omputer Generationis Classification of Computers
Basic Computer organization Number SystemsAlgorithm 1 Pseudo codé&Flow Chart Computer
Softwarei Types of Softwarke Internet Terminology
UNIT 1l C PROGRAMMING BASICS 10
I ntroducti on t dofunda@ental Ruldsd rrauncmiurrge o ficompilabo@ @nd
linking processe$ Constants, Variables, keywords, Identifier, DelimitéBeclaring and Initializing
variable§ Data Types Operators andExpressionsManaging Input and Output operationBecision
Making and BranchingLooping statementssolving simple scientific and statistical problems.
UNIT M ARRAYS AND STRINGS 10
Arraysi Characteristics, Initializatioin Declarationi One dimensioal and two dimensional array
String String operationsi String Arrays. Simple prograrsortingsearchingi matrix operations
(Addition, subtraction and Multiplication).
UNIT IV FUNCTIONS AND POINTERS 9
Functioni definition of functioni UserdefinedFunctions- Declaration of functiori Call by reference
i Call by valuei Recursioni Pointers-Definition T Initialization T Pointers arithmetid Pointers anc
arraysExample Problems.
UNIT V STRUCTURES AND UNIONS 8
Defining Structures and UnionStructuredeclarationi need for structure data typétructure within a
structure Union -Programs using structures and UnioRseprocessor directives.

L:45 T:0 P:0 Total: 45 PERIODS

TEXT BOOKS

1 E.Bal agurusamy, AFundament aPrso gorfa méo mmg w t, iHilTdgRubli@mMdM ¢
Company Limited, (2011).

2. Ashok. N. Kamthane, A Computer Programmingo, Pear so

REFERENCES

1 Byron Gottfried, AProgrammi ng with @ublicati@s O0BE)d i t i

2 Stephan G kochan, AProgramming in C0O Pearson Edu

3 P.Sudharson, AComputer Programmingo, RBA Publica-

4 Anita Goel and Ajay Mittal, AComputer Fundamévit ¢
Ltd., Pearson Education in South Asia, 2011.

5 Yashavant P. Kanetkar. ALet Us CoO0, BPB Publicati

COURSE OUTCOMES

At the end of the course student should be able to:

CO1 Distinguish the differences among the various generatiorckasgification of computers and solve problems ir
number system

CO2 Understand the basic concepts of C programming and write programs using various control statements

CO3 Implement programs using arrays and apply the concepts to solve basic problems

CO4 Write C programs to solve problems using functions and pointers

CO5 Understand the concepts structures and unions and apply them
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16GE101 BASIC CIVIL AND MECHANICAL ENGINEERING L T P C
(Common to all B.E. / B. Tech. Courses) 3 0

UNIT | CIVIL ENGINEERING MATERIALS AND SURVEYING 9
Introduction: Civil engineeringcope of civil engineerirguilding materials Brick, stone, cement
concrete, propertiegses Surveying: Objecistypesi classificationi principlesi meaurements o
distance$ angles levelingi determination of aredsillustrative examples.

UNIT 1l BUILDING COMPONENTS 9

Foundations: Types, Bearing capaditiRequirement of good foundations.

Superstructure: Brick masoniiy stone masonry beamsi columnsi lintels i roofing i flooring

plastering.

UNIT 1l POWER PLANT ENGINEERING 9

Introduction, Classification of Power PlantdVorking principle of steam, Gas, Diesel, Hydrectric
and Nuclear Power plantsMerits and Demerits working principle of Pumps Single, Double acting
and Centrifugal Pumps.

UNIT IV IC ENGINES, REFRIGERATION AND AIR CONDITIONING 9
SYSTEM
Internal combustion engines as automobile power plamMforking principle of Petrol and Dies:

Enginesi Four stroke andwo stroke cycles Principle of Vapour compression systéniayout of
typical domestic refrigeratar Window and Split type room Air conditioner
UNIT V BASIC MANUFACTURING PROCESSES 9
Foundry: Introductionpatterns Moulding T casting- cupola furnace.
Welding: IntroductiorClassificationi ARC, TIG, MIG welding, Gas welding, soldering and brazinc
Machining process: Introductie@lassificationi lathe and drilling machines.

L:45 T:0 P:0 Total: 45 PERIODS

TEXT BOOKS
1 Naveen Sait. A., Soundararajan. R. , ABasic Civil
[2016).

2. Shanmugam G and Palanichamy M S, AiBasi c CiPRulblidhinga r
Co., New Delhi, (2016).

REFERENCES

1 Rangwala,S.C., A Engineering Materialsodo , Charot.
2 Surendra Singh, ABuilding Materialsd Vikas Publi
3 Venugopal K and Prahu Raja V, fiBasic Mechanical

4 Shantha Kumar S R J., fi B atech RubliddgonshMayiladatlautai, (FOAG).i ne e r

5 Rao, P N, Manufacturing Technology: Foundrg, Fmi ng And We |l d iHilgNew Delhia201%. Mc
COURSE OUTCOMES
At the end of the course student should be able to:
CO1 Describe about building materials & surveying equipments in real time.
CO2 Outline the basic building components aeduirements of good foundation.
CO3 Identify the possibilities of energy conversion from various energy sources using power plants.
CO4 Summarize the working principles of various Mechanical systems used in day to day applications.
CO5 Apply thevarious basic Manufacturing processes to make products.
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16GE111 CAREER DEVELOPMENT PROGRAMME - | L T P C
0

(Common to All B.E. / B. Tech. Courses) 1 2 2F
UNIT | TRAINING FUNDAMENTALS 3+6
Goal Setting$ Insights into preplacement requisitdsSWOT Analysis LSRW Skills.
UNIT Il LINGUISTIC SKILLS | 3+6

Parts of SpeechNoun, Verb Participle Articles, PronounPreposition Adverb, Conjunctioni
Logical sequence of wordsTense &Voice i Comparisoni Comprehensioni comprehend an
understand a paragraph

UNIT M QUANTITATIVE ABILITY | 3+6
Number theory Percentagé Profit, lossand discount Simple andcompound interest.

UNIT IV QUANTITATIVE ABILITY I 3+6
Ratio & Proportiong Partnership Problems on Average Agesi Clocksi Time sequence test.
UNIT V COMMUNICATION SKILLS 3+6

Impromptu Speech Group Discussioin Questioning Technique.
L:15 T:0 P:30 Total: 45 PERIODS

TEXT BOOKS

1 John Eastwood, AOxford Practice Grammar 0, Oxford
2. Rajesh Var ma, iFast Track Objective Arithmetico,
REFERENCES

1 Barun K. Mit hr a, 2016, iPersonality Devel opment

2 R.V.Praveen, AQuantitative Aptitude and Reasonin:
3 R.S. Agarwal , AQuantitative Aptitude for Competi't
4 Arun Sharma Quantitative Aptitude for CAT.

5 Dr. Rishipal and Dr. Jyoti Sheoran ABusiness Com

COURSE OUTCOMES

At the end of the course student should be able to:

CO1 Set their career goals through SWOT analysis.

CO2 Form sentences through logical sequence of words and understand passageCibnouighension
CO3 Apply the shortcut methods in quantitataetitude.

CO4 Solve application orientated concepts in quantitative aptitude.

CO5 Communicate well and familiarize with the questioning techniques.
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16GE113 CAREER DEVELOPMENT PROGRAMME - | L T P C

(Common to All B.E. / B. Tech. Courses) 1 0 2 2
UNIT | TRAINING FUNDAMENTALS 8
Goal Setting$ Insights into preplacement requisitdsSWOT Analysis LSRW Skills.
UNIT 1l LINGUISTIC SKILLS | 12

Parts of Speech Error spotting, Logical sequence of words, Tense & Voice, Comparfsamagrapt
completion.
UNIT M LINGUISTIC SKILLS 1l 8
Comprehend comprehend and understand a paragraph, SenterBiegple, Compound & Comple
sentences, Jumbled sentence, Idioms & Phrases.
UNIT IV PERSONALITY DEVELOPMENT 9
Personality, Presentatidkills i stages, selection of topic, content & aids, Minutes of meeting, P
speaking.
UNIT V COMMUNICATION SKILLS 8
Impromptu Speech Group Discussioin Questioning Technique.

L:15 T:0 P:30 Total: 45 PERIODS

TEXT BOOKS
1 John Eastwood, AfOxford Practice Grammar o0, Oxford
2. Barun K. Mi t hr a, ifiPersonal ity Devel opment & Soft

REFERENCES
1 Barun K. Mi t hr a, 2016, fiPersonality Devel opment
2 R.V.Praveen, AQuaRdadaniinvgo APHI tRWkel jamat i on, 201:
3 R.S. Agarwal , AQuantitative Aptitude for Competi't
4 Arun Sharma Quantitative Aptitude for CAT.
5 Dr. Rishipal and Dr. Jyoti SRublshera2zdl4iBusi ness Com
COURSE OUTCOMES
At the end of the course student should be able to:
CO1 Understandanguagestructuresandfunctioningof thelanguage.
CO2 Analysethepartsof speech.
CO3 Demonstrate knowledge of personal beliefs and values.
CO4 Understandanguageattitudes.
CO5 Raisethebasiclanguageskills.
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16CS102 FUNDAMENTALS OF COMPUTING AND L T P C
PROGRAMMING LABORATORY
(Common to All B.E. / B. Tech.) 0O 0 4 2

LIST OF EXPERIMENTS
A) Word Processing
1. Document creationfext manipulation with Scientific notations
2. Table creation, Table formatting and Conversion
3. Mail merge and Letter preparation
4. Drawing Flow Chart
B) Spread Sheet
1. Chart- Line, XY, Bar and Pie.
2. Formula- formula editor.
3. Spread sheetinclusion of object, Picture and graphics, protectingdieument and sheet.
4. Sorting and Import / Export features.
C) Simple C Programming
1. Data types, Expression Evaluation, Condition Statements.
2. Arrays , Looping Statement
3. Functions , Pointers
4. Structures and Unions
MAJOR EQUIPMENTS / SOFTWARE REQUIRED
Hardware
i LAN System with 33 nodes (OR) Standalone P38 Nos.
i Printersi 3 Nos.
Software
i OSi1 Windows / UNIX Clone
i ApplicationPackagéd Office suite
i Compileri C
L:0 T:0 P:60 Total: 60 PERIODS

COURSE OUTCOMES
At the end of the course student should be able to:
coyp Createa document, insert formulas and pictures and prepare letters using MS office

cO2 Create tables antharts, use formula in calculations and protect worksheets in MS Excel
CO3 Write simple programs using basic C Concepts

CO4 Write C programs using concepts in control statements

CO5 Write C programs to solve problems using Arrays, Functions, Poikbeiens, and Structures
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16PY103 PHYSICS LABORATORY L T P C

(Common to All B.E. / B. Tech. Courses) 0O 0 2 1
LIST OF EXPERIMENTS

1. Determination of wavelength of mercury spectriu®pectrometer grating

2. Determination of Yateriaigbiferm beading.l us of t |
3. Determination of viscosity of liquidPoi seui | | eds met hod.
(@) Particle size determination using Diode Laser.
(b) Determination of Laser parametér§Vavelength.
4. Determination of velocity of sound and compressibility of liguidltrasonic
Interferometer.
5. Determination of thickness of a thin wiréAir wedge method.
6. Determination of dispersive power of a prism using spectrometer.
7. Determination of Younigénuniform beadinges of t |
8. Torsional Pendulumdetermination of rigidity modulus of wire and moment of inertia ¢

disc.
9. Determination of Band gap of semiconductor material.

MAJOR EQUIPMENTS / SOFTWARE REQUIRED

I Spectrometer

I Youngds modul us apparatus

i Poiseuill eds method apparatus
I Diode Laser

-

Ultrasonic Interferrometer

Air Wedge apparatus
Torisional Pendulum Apparatus
Bandgap determination kit

—_C =<

—

L:0 T:0 P:30 Total:30 PERIODS

COURSE OUTCOMES
At the end of the course student should be able to:

Co1
COo2

CO3

CO4
CO5

Experiment the concept of stress, stifainthe given material.

Utilize the concept of interference and diffraction in optical measuring instruments.
Experiment the concept of diffraction in determining the wavelength, velocity of ultrasonic waves.

Grasp the knowledge ofependency of viscosity of a liquid on its density and velocity of liquid motic

Apply the concept of temperature dependence of resistance of a semiconducting

SNSCT / B.E. EIE /R2016



16GE102

ENGINEERING PRACTICES LABORATORY L T P C

LIST OF EXPERIMENTS

GROUP A (CIVIL & MECHANICAL) (30)

CIVIL ENGINEERING (12)

akrwbhNPE

Study ofplumbing tools and Components

Preparation of threads in pipes

Preparation of single and multi tap connections for domestic
Study of carpentry tools and its applications

Preparation of Cross Lap and Dove Tail Joints.

MECHANICAL ENGINEERING (18)

o0 kwnNE

Study of different types of Welding and its applications
Preparation of Butt, Lap and Tee joints

Study of sheet metal and its applications

Preparation of Rectangular, Squdrays and Funnel
Demonstration of Lathe and Drilling Operations
Demonstration of Smithy and Foundry tools.

GROUP B (ELECTRICAL AND ELECTRONICS) (30)

ELECTRICAL ENGINEERING PRACTICE (18)

1.

kW

© N O

Residential house wiring using switches, fuse, miniature circuit bre
indicator, Lamp and energy meter.

Fluorescent lamp wiring.

Staircase wiring.

Measurement of electrical quantitiegoltage, current, power & power factor
RLC Circuit.

Measurement of energy using single phase energy meter.

Measurement of insulation resistance to earth of electrical equipment.
Measurement of single and three phase voltages.

Study of Iron Box, Emergay Lamp and Fan.

ELECTRONICS ENGINEERING PRACTICE (12)

1.

w

Study of Electronic components and equipmeifesistor, colour coding
measurement of AC signal parameter (ppa&k, rmgeriod, frequency) usin
CRO.

Verification of logic gates: AND, OR, E®OR and NOT.

Generation of Clock Signal.

Soldering practicé Components Devices and Circuits Using general pur|
PCB.

Characteristics of a PN Junction diode

SNSCT / B.E. EIE /R2016




MAJ

1

apbwnN

apbh wnNBE O© O ~NOO U WNBE

~No o WwWNPE

OR EQUIPME NTS/ SOFTWARE REQUIRED
CIVIL

Assorted components for plumbing consisting of metallic pipes, plastic pipes, flexible
pipes, couplings, unions, elbows, plugs and other fittings.
Carpentry vice(fitted to workbench)
Standard wood working tools
Models of industrial trusses, door joints, furniture joints
Power Tools:
(a)Rotary Hammer
(b)Demolition Hammer
(c)Circular Saw
(d)Planer
(e)Hand Drilling Machine
(HJigsaw

MECHANICAL
Arc welding transformer with cables and holders
Welding boothwith exhaust facility
Welding accessories like welding shield, chipping hammer, wire brush, etc.
Oxygen and acetylene gas cylinders, blow pipe and other welding outfit.
Centre lathe
Hearth furnace, anvil and smithy tools
Moulding table foundry tools
Power Tool: Angle Grinder
Studypurpose items: centrifugal pump,-aonditioner

ELECTRICAL
Assorted electrical components for house wiring
Electrical measuring instruments
Study purpose items: Iron box, fan and regulaorergency lamp
Megger (250V/500V)
Power Tools:
(a) Range Finder
(b) Digital Live-wire detector

ELECTRONICS
Soldering guns
Assorted electronic components for making circuits
Small PCBs
Multi Meters
Study purpose items: Telephone, Fadlio, lowvoltage power supply
Bread Board
CRO

L:0 T:0 P:60 Total:60 PERIODS

COURSE OUTCOMES

At th
Co1
CO2
CO3
CO4
CO5

e end of the course student should be able to:
Demonstrate plumbing system and Carpentry for the required applications.

Relate thébasic machining operations with engineering problems.

Apply different types of Welding processes and Sheet metal processes for the Industrial applicatiol
Illustrate Residential House wiring and simple wiring circuits.

Employ knowledge omeasuring electrical quantities and usage of energy meters.
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16EN102 TECHNICAL ENGLISH I L T P C
(Common to all B.E. / B. Tech. Courses) 3 0 O 3

UNIT | 9

Technical Vocabulary meanings in context Sentence pattern Process description Sequencing words Uses of
Pronouns Paragraph writing narrative.

UNIT II 9

Numerical adjective Phrasal verbs Phrases / Structures indicating use / purgiodetroduction to communication &
Barriers to communicationNon-verbal communicatioin Different grammatical forms of the same word.

UNIT I 9

Stress and Intonation Word stress & Sentence strésg-ormal Letter writing quotations, clarification, placing order
complaint letteri Writing 7 Using connectives (discourse makerdgfecommendationsReport writingi types of report,
report format, recommendations/suggestiqiire Accident & Road Accident).

UNIT IV 9

Direct & Indirect speech Argumentative paragraplisLetter of applicatiori content, format (CV / Resum&fhecklist
E-mail communication Blog writing.

UNIT V 9

Auxiliary verbs- Preparing Agenda, Notices and MinuteRBroposal writing project/business proposalTechnical essay
I Conversational skill$ four types of speechésextempore, manuscrigtnpromptu, memorized.

L:45 T:0 P:0 Total: 45 PERIODS

TEXT BOOKS

1 Gunasekaran.S , O Technical English 11258 Third E
2. Dhanavel, S.P. English and Communication Skills for Students of Science and Engineering. Orient Black

Chennai. 2011.

REFERENCES

1  Muralikrishna & Sunita Mishra. Communication Skills for Engineers. Pearson, New Delhi. 2011.

2 SmithhWorthington, Darlene & Sue Jefferson. Technical Writing for Success. Cengage, Mason USA. 2007.

3 Rizvi, Ashraf. M, Effective Technical Communication, Tata McGitdil¥, New Delhi, 2005.

4 Mitra K. Bar un, AEffeciAGei dechaori c8ti €otmmsnhs cand

Press, New Delhi, 2006.

5 Anderson, Paul V. Technical Communication: A Readentered Approach. Cengage. New Delhi. 2008
COURSE OUTCOMES
At the end of the course student should be able to:

CO1 Apply knowledge about the various principles of communication and its various stages.

CO2 Imply the importance of verbal and nearbal communication in the professional world along with its uses.
CO3 Review the grammar verbs and its different formend application of the different forms of advanced grammar
CO4 Apply grammatical knowledge which enhances speaking and writing skills to prepare reports and resum

professional manner.
CO5 Speak clearly, confidently, comprehensively, and commumivath one or many listeners using appropriat
communicative strategies.
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16MA102 ENGINEERING MATHEMATICS II L T P C
(Common to all B.E. / B. Tech. Courses) 3 1 0 4

UNIT | MULTIPLE INTEGRALS 9+3

Double integration in Cartesian-codinatesi Change of order of integratianTriple Integralsi Simple problem$ Area
and volume by multiple integrals.

UNIT II VECTOR CALCULUS 9+3
Gradient Divergence and Ciuitl Directional derivativei Irrotational and solenoidal vector fieldsVector integrationi
Greends theorem in a plane, Gauss di v e ridgieplepeobléems mwlvire
cubes and rectangular parallelepipeds.

UNIT I COMPLEX DIFFERENTIATION 9+3

Functions of a complex variableAnalytic functionsi Necessary conditions, CauchyRiemann equation and Sufficiel
conditions (excluding proofs) Harmonic and orthogonal properties of analytic functiorHarmonic conjugatel

Constructonoanal ytic functions us i @apforid mapmng Twra ms, ez Hzs and hitiee
transformation.

UNIT IV COMPLEX INTEGRATION 9+3

Complex integratiofi St at ement and Probl ems of Cauc h yodmlaii Tnatyel gorri
Laur ent 6 si SiagularpaingsiResidues Residue theorerm Problems only.

UNIT V LAPLACE TRANSFORMS 9+3
Laplace transforni Conditions for existence (statement orilyJransforms of standard functionsPropertieqstatement
only) 1 Transforms of derivatives and integréldnitial and Final value theorems (statement orilygeriodic functions
Inverse transform$ Convolution theorems (statement oniyfpplications of Laplace transforms for solving the ordini
differential equations up to second order with constasfficient.

L:45 T:15 P:O Total: 60 PERIODS

TEXT BOOKS
1 Bali, N. P. and Manish Goyal, A"THElifon, Ubiersity Sciefce Basgy
2014.

2. Grewal,BSAHi gher Engi ne e r THdijon Waahnh Bubliations; Bethi, 20843

REFERENCES

1 Ramana, B.V., fAHigher Engineering Mathematicso,

2 Kandasamy, P., Thilagavathy, K. and Gunavathy, }
New Delhi, 2012.

3 Jain, R. K. and lyengar S. R. K. ,"Editard MaroracPeldishiigrHgusen Ryvte

Ltd., 2015.
4 Kreyszig, E. , fi Ad v an c e tl Edfionglohn Wity & Sors, Ind, Sindagora,2008.c s 0
5 Glyn James, fiAdvanced Mo dé& EdiionERearsom Edeicatiomldd., 043t h e ma -

COURSE OUTCOMES

At the end of the course studesould be able to:

CO1 Evaluate double integral and triple integral to compute area, volume for two dimensional and three dimen
solid structure.

CO2 Know the gradient, divergence and curl, related theorems useful for engineering applications.

CO3 Test the analyticity and to construct the analytic function and transform complex functions from one pla
another plane graphically.

CO4 Evaluate real and complex integrals over suitable closed paths or contours.

CO5 Know the Applications olLaplace transform and its properties & to solve certain linear differential equatic
using Laplace transform technique.
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16PY102 PHYSICS OF MATERIALS L T P C
(Common to All B.E. / B. Tech. Courses) 3 0 O 3

UNIT | CONDUCTING AND SUPERCONDUCTING MATERIALS 9
Classification of materials based on conductivitpnductors Quantum theory Fermi distribution function
Effect of temperature on Fermi Functidn Density of energy statesi carrier concentration in metal
Superconductors Type | andType Il superconductors BCS theory of superconductivity (Qualitativifigh
T. superconductoris Application of superconductofSQUID, Magnetic levitation.
UNIT 1l SEMICONDUCTING MATERIALS 9
Intrinsic semiconductoii carrier concentration derivation Fermi level i Variation of Fermi level with
temperaturd electrical conductivityy band gap determinaticidirect and indirect band gap semiconductc
derivation of carrier concentration intype and pype semiconductor§ variation of Fermi level wit
temperature and impurity concentratioriHall effecti Determination of Hall coefficierit Applications.
UNIT [l MAGNETIC MATERIALS 9
Basic concepts magnetic moment, susceptibility, permeability. Origin of magnetic moiBahr magnetori
Dia, Paraand Ferro magnetisih Domain theoryi Hysteresisi soft and hard magnetic materials
antiferromagnetic material§ Ferrites and its applications. Magnetic storage devitegnetic hard disc
bubble memory.
UNIT IV DIELECTRIC MATERIALS 9
Electrical susceptibilityi dielectric constant electronic, ionic, orientational and space charge polarizaiti
frequency and temperature dependence of polarisatiiernal fieldi Claussiug Mosotti relation (derivation’
T dielectric loss dielectic breakdowri Applications of dielectric materials (capacitor and transfornier
ferroelectricity and applications.
UNIT V ADVANCED ENGINEERING MATERIALS 9
Metallic glasses: preparation, properties and applications. Shape memory alloys (SNekcteristics,
properties of NiTi alloy, applications Nanomaterials: PropertiésTop-down process: Ball milling methed
Bottom Tup process: Chemical vapour deposition meth@drbon NanotubesPreparation by pulsed lase
deposition method, propertiasd applications.

L:45 T:0 P:0 Total: 45 PERIODS

TEXT BOOKS

1 Charles Kittel, Introduction to Solid State Physics, Wiley Publications, 2006.

2 Ragavan V, AMaterials Science and Engineerir
REFERENCES

1 Rajendran.VEngineering Physics, Tata McGratill Publishing Company Limited, New Delhi.2009.
Neil W.Ashcroft, N.David Mermin, Solid state physics, Cengage Publication, 2011.
S.O.Pillai, Solid State Physics, New Age International, New Delhi, 2005.
William D.Callister, Material Science and Engineering, Wiley Publications, 2006.
Dr.G.Senthil kumar, Engineering PhysitsVRB Publishers Pvt.Ltd. Chennai.(2013).
COURSE OUTCOMES :
At the end of the course student should be able to:
CO1  Understand theroperties and applications of conducting, super conducting materials
CO2 Identify the electrical properties of semiconducting materials.
CO3  Classify the magnetic materials based on the properties and employ it to act as an memon
device.
CO4  Understand the various types of polarisation and applications of dielectric materials.
CO5 Comprehend the preparation and properties of advanced engineering materials for industrial application

a b~ wiN
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16CH102 ENVIRONMENTAL SCIENCE AND ENGINEERING L T P C
(Common to All B.E. / B. Tech. Courses) 3 0

UNIT | ENVIRONMENT & BIODIVERSITY 9
Definition, scope and introductioiplanet earth (atmosphere, lithosphere & hydrosphere) of environment. Introduct
biodiversity definition: genetic, species aadosystem diversityValues of biodiversity: consumptive use, productive L
social, ethical, aesthetic and option valubeeats to biodiversity: habitat loss, poaching of wildlife, maldlife conflicts i
endangered and endemic species of lindiansevation of biodiversity: Irsitu and exsitu conservation of biodiversity.
UNIT 1l AIR &NOISE POLLUTION 9
Air pollution - Atmospheric chemistry Chemical composition of the atmosph&refinition- causes, effects and contr
measures. Control oparticulate and gaseous emissiorElectrostatic precipitatoi automobile emission catalytic
convertor - Acid rain- Green house effeetGlobal warming -Air (Prevention & control of pollution act)Noise pollutioni
Definition, effects & control of aise pollution.

UNIT [l WATER & SOIL POLLUTION 9
Water and their environment significandéater quality parameteidhysical, chemical and biologic
parameterPissolved OxygetBiological Oxygen demand Chemical Oxygen Demand (Definition only)
Water pollution causes, effect & control measw®swage water treatmentWater (prevention & control o
pollution act)- Soil pollutionDefinition, causes, effects of soil pollution

UNIT IV CONVENTIONAL & NON CONVENTIONAL ENERGY 9

RESOURCES
Conventional Coali Gross net calorific value (Definition only)Cokei Manufacture of coké Otto Hoffmann method
Petroleum Fractional distillation- Natural gas- LPG and CNGNeed for alternative energy resourddsguclear energy
Fission and fusio reactions Light water nuclear reactor for power generation (block diagram orBglar energy Wind
energyH,0O, fuel cell. Role of an individual in conservation of energy resources
UNIT V GREEN CHEMISTRY & ENVIRONMENTAL MANAGEMENT 9
Green chemistryPrinciples of green chemistiiy Water conservatioii Rain water harvesting Solid waste
management: causes, effects and control measures of municipal solid wastes. Disaster mahdgeods)!
Earthquaké Population growtli Populationexplosion and its consequenceRole of information technolog
in environment and human health.

L:45 T:0 P:0 Total: 45 PERIODS
TEXT BOOKS
1 Dr. A. Ravikrishnan, AEnNnvironment al Science & Engi
2 Benny Joseph, AEnvironment al -HldcPubeCo.ctd Nefv DEM.2D0On e e r i n
REFERENCES

1 G. Tyler Miller, AEnvironment al Scienced Cengage L

2 Dr . Debang Sol anki , APrinciples of Environment al

3 Gilbert M. Masters and Wendel | . P. EI a, filntroduct
Ltd. New Delhi.2010

4 Deeksha Dave and S. S. Kat ewa, AEnvironment al Sci e

5 Benny Joseph AENnvironment al $Hill PwbiCa.ldad, NMew Bethg 2009e e r i n g

COURSE OUTCOMES :

At the end of the coursstudent should be able to:

CO1 Understand the importance of fossil fuels as energy sources, development of alternative sources of el
solar, wind etc

CO2 Aware on green house effect, various types of pollutions and global warming

CO3 Know about the effects of automobile emission and its control measures

CO4 Gain knowledge about the protection of environment

CO5 Conscious on water conservation, rapid growth of population and advantages of green chemistry

SNSCT / B.E. EIE /R2016




16EE102 ELECTRIC CIRCUIT ANALYSIS L T P C
(Common to EEE,EIE,BME) 4 0 0 4
UNIT | BASIC CIRCUITS ANALYSIS 12

Oh mo s 1 Kirahoffs lawsi DC and AC Circuits: Peak value, Average value, Effective value (R
i Independent and Dependertdltage and current sourceResistors in series and parallel circuiit:
Mesh current and node voltage method of analysis for D.C and A.C. circuits

UNIT II NETWORK REDUCTION AND NETWORK THEOREMS FOR DC 12
CIRCUITS

Network reduction: voltage andurrent division, source transformatidn star delta conversion
Theveni nbés and iNSupetpasitiod $heorem Maximune power transfer theorei
Reciprocity theorem

UNIT [l RESONANCE AND COUPLED CIRCUITS 12
Series resonanceg frequency responsez Quality factor and Bandwidthz Parallel Resonance (RL
& RC circuit only)- Self and mutual inductance Coefficient of coupling- Single tuned circuits.

UNIT IV TRANSIENT RESPONSE FOR DC and AC CIRCUITS 12
Transient response of RL, RC and R&€Fies circuits using Laplace transform for DC inpiitansient
response of RLC series circuit for sinusoidal input.

UNIT V ANALYSING THREE PHASE CIRCUITS 12
Three phase balanced / unbalanced voltage sour@eslysis of three phasewdre and 4wire circuits
with star and delta connected loads, balanced & un baldngeasor diagram of voltages and curren

L:60 T:0 P:0 Total: 60 PERIODS
TEXT BOOKS
1 William H. Hayt Jr, Jack E. Kemmerly and Steven
publishers, 6th edition, New Delhi, (2002)
2. Sudhakar A and Shyam Mohan SP, ACircuits an@ONet
REFERENCES

1 Paranjothi SR, AEl ectric Circuits Analysis, o0 New

2 Joseph A. Edmini ster, Mahmood Nahr i, -l NewDelhi(2@01)c

3 Charles K. Alexander, Mat hew N. O. Sadi k, AFundam
Edition, McGraw Hill, (2003)

4 Chakrabati A, ACircuits Theory Analysis and synt

5 Arumugam & M. Prem Kaunatr almhhedirEy @®@,ctKhanrCda rPubl i shel

COURSE OUTCOMES

At the end of the course student should be able to:

CO1 Apply the elementary concept of electric sources, elements and their properties in the circuits
CO2 Design electrical circuitgnalyse and interpret data using mathematical tools

CO3 Calculate the electrical parameters in any practical circuits.

CO4 Analyze three phase AC circuits

CO5 Gain knowledge of DC resonance and transients circuits.

SNSCT / B.E. EIE /R2016



16ME104 ENGINEERING GRAPHICS L T P C
(Common to CSE, ECE, EEE, EIE, IT and BIO) 3 0o 2 4

UNIT | PROJECTION OF POINTS, LINES AND PLANE SURFACES 9+6

Projection of points, Projection of straight lines located in the first quadrBetermination of true
lengths and true inclinatioris Projection of polygonal surface and circular lamina inclined to |
reference planes.

UNIT 1l PROJECTION OF SOLIDS 9+6

Projection of simple solids like prisms, pyramids, cylinded cone when the axis is inclined to ¢
reference plane by change of position method.

UNIT 11l SECTION OF SOLIDS 9+6

Sectioning of above solids in simple vertical positiorcbiting planes inclined to one reference pl:
and perpendicular to the othlie©btaining true shape of section.

UNIT IV ISOMETRIC PROJECTIONS & FREE HAND SKETCHING 9+6

Principles of isometric projection isometric scald isometric drawings of simplsolids, truncatec
prisms, pyramids, cylinders and cones.

Free hand sketching:

Representation of Three Dimensional objécteneral principles of orthographic projectibiNeed
for importance of multiple views and their placeménFirst angle projectiori layout viewsi
Developing visualization skills through free hand sketching of multiple views from pictorial vie
objects.

UNIT V BUILDING DRAWING 9+6

Drawing of a plan, Elevation and sectioning of security room and residential building (Tw
rooms, kitchen, hall, etc.)

L:45 T:0 P:30 Total: 75 PERIODS

TEXT BOOKS
1 N. D. Bhat't and V. M. Panchal , AEngineering
(2016).

2 K. R. Gopal akrishnan, @Engi rPebécations (R01@Dr awi ngo
REFERENCES

1 K. V. Nataraj an, ARA text book of Engineerin
2 M. S. Kumar , AEngineering Graphicso, D. D. Pu
3 M. B. Shah and B. C. Rana, AEngineering Drawi
4  CADD Centre, Solid Edge, Reference Guide 14, 2015.

COURSE OUTCOMES
At the end of the course student should be able to:

CO1 Draw projections of points, straight lines and plangaces.
CO2 lllustrate top view and front view of the solids.
CO3 Outline Sectioned Views of the solids.

CO4 Exhibit knowledge about isometric, perspective and orthographic projections.
CO5 Design simple residential and office buildings

SNSCT / B.E. EIE /R2016




16GE112 CAREER DEVELOPMENT PROGRAMME - I L T P C
(Common to All B.E. / B. Tech. Courses) 1 0 2 2

UNIT | LINGUISTIC SKILLS 1l 15

Goal Settingslnsights into preplacement requisiteSWOT AnalysisL SRW Skills
UNIT 1l QUANTITATIVE ABILITY 1l 8

Time, speed and distanc@rain problemsBoats and stream$jme and workl Pipes and cisterns,
CalendarsYenn diagram.

UNIT I QUANTITATIVE ABILITY IV 7
Probability,Permutation &CombinatiorMixtures & Allegation,MensurationPata Interpretation.
UNIT IV PERSONALITY DEVELOPMENT 8
Personality, Presentation Skillsstages, selection of topic, content & aillsnutes of meetingPublic
speaking.

UNIT V COMMUNICATION SKILLS 7

Power point presentatio®peak for three minute®nline typing,Passageeading.
L:15 T:0 P:30 T: 45 PERIODS

TEXT BOOKS
1 John Eastwood, AOxford Practice Grammar o, Oxfo
2 Rajesh Varma, fAFast Track Objective Arithmetic
REFERENCES
1 R. V. Praveen, AQuaRdadaniinvged APHI tRWkel jamat i on, 2
2 R.S. Agar wal , AQuantitative Aptitude for Compe
2016.
3 Barun K. Mi t hr a, 2014, iPersonality Devel opmen
4 Arun Sharma Quantitative Aptituddor CAT.
5 Dr. Rishipal and Dr. Jyoti Sheoran fABusiness C

COURSE OUTCOMES
At the end of the course students should be able to

Co1 Understandhefield Linguistic techniques.

CcO2 Communicate at the basic levelganblic speaking and write reports.

COo3 Solve time related problems.

CoO4 Get the critical concepts through the mixture & allegation & data interpretaiios.
CO5 Write minutes of meeting and versatile presentations.

SNSCT / B.E. EIE /R2016



16ME111 CAREER DEVELOPMENT PROGRAMME Il (Python) L T P C

UNIT | INTRODUCTION TO PYTHON, CONTROL STRUCTURES 5+10

Introduction to pythonPython Basis Python Data Variables & Operators: id() and type() functic
Coding Standards.

Looping andControl Structures: Selection: if elselif, Nested if. Iteration Control structur@seak,
Continue & Pass. Repetition: while, for, Nested for.

UNIT Il COLLECTIONS, FUNCTIONS 5+10
Collections: StringsTuples Lists- Sets &Dictionary, Sorting.

Functions: Defining & Calling a functierPassing arguments to functionslutable & Immutable Date
Types Different types of argumentScope of variables, Recursive Function, Example Program.

UNIT 1l MODULES, PACKAGES, FILES AND EXCEPTION HANDLING 5+10
Modules and Package: Modules, Package, Example Programs.
File and Exception Handling: Text files, -

tryéfinally.
L:15 T:0 P:30 Total: 45PERIODS

TEXT BOOKS
1 Al l en B. DowneyHowi Ttha nkhiPykt hloinke a Computer S
Python 3, Shroff/ O6Reilly Publishers, 2016
2 Harsh Bhasin APython for Beginnerso, New Age |
REFERENCES
1 R. Nageswara Rao fACor e [RditibnhRream PechoPghlisherspd0i8g o , Se
2 Roberto Tamassi a, Mi chael H. Gol dwasser fiDat a
2016.
3 Guttag John V. il ntroducti on t o Computation

Understanding Datao, Second edition, MT Tech P
COURSE OUTCOMES
At the end of the course students should be able to

Cco1 learn and understand Python programming basics and paradigm
Cc02 learn and understand python looping, constatements and string manipulations.
Cco3 learn and know the concepts of file handling, exception handling and database connectivity

SNSCT / B.E. EIE /R2016



16CH103

©ONO O RWNE

9.

CHEMISTRY LABORATORY L T P C
(Common to All B.E. / B. Tech. Courses) 0 0o 2 1

LIST OF EXPERIMENTS

Estimation of hardness of Water by EDTA.

Determination of DO in water (WinkIlero
Estimation of Chloride in Water sample (Argentometric).

Conductometric titration (Simple acid base).

Conductometric titration (Mixture of weak and strong acidstusng base).

Potentiometric Titration (F&/ KMnO,or KoCr,0y).

pH titration (acid & base).

Determination of inhibitor efficiency on the corrosion rate of steel in acid media by wei
loss method.

Anodizing of aluminum and determination of thicknesarmddic film.

10. Determination of cathode efficiency of nickel plating.

MAJOR EQUIPMENTS / SOFTWARE REQUIRED

—_—( =—( == == = = =

—_

Electronic balance

pH meter

Potentiometer
Conductivity bridge
Spectro Photometer
Colorimeter

IC regulated power supply
Hot air oven

L:30 T:0 P:0 Total: 30 PERIODS

COURSE OUTCOMES
At the end of the course student should be able to:

COo1

CO2
CO3
CO4

CO5

Gain the experimental knowledge of testing the water.

Carry out titration using conductivity meter, potentiometer and pH meter.

Estimate the metabns in industrial effluents.

Set up mini electroplating unit.

Determine the inhibitor efficiency on the corrosion rate of steel.

SNSCT / B.E. EIE /R2016




16EN103 COMMUNICATION SKILLS LABORATORY L T P C
(Common to all B.E. / B. Tech. Courses) 0O O 2

UNIT | LISTENING 15
Introduction to Business communicatibistening to Monologuesistening for general contemiistening to

dialoguesListening to telephonic Conversatihistening to conversation among three or more pebjsieening
to businesgonversations.

UNIT 1l SPEAKING 15
Greetings, Formal and in formal introduction of self and otfieEstablishing business relationships and negotiat
Tongue twisters/pronunciation drilisDescribing an object or eveBtescribing a working mechanisrRhrases for positive
feedback, agreeing/disagreeing Group Discus€ionversation techniqué$resentation skillnterview techniques.
UNIT I READING 10
Reading TechniqueReading to understaridracts, Inference, Main idea, Authors opinion and toNewspaper

reading, Reading brochureReading and reviewing books, artickésloze exerciseReading Comprehensiot
Reading a Technical Repétritical Reading(Editorial):Creative and Critical Thinking.

UNIT IV WRITING 15
Business lItinerary Businesd etters i Calling for QuotatiorPlacing Orderd etter Seeking clarificatiorLetter requesting
Information, explaining a situatierResume & cover letter, Short prepared compositions on current affdieaflets,
Instruction Manual Picture PercepticiEncoding and decoding advertisemelR&sceiving Visual InformatiofE-mail
Etiquette and CorresponderEgpression indicating frequency/responding to situations and Providing solutions.
UNIT V SOFT SKILLS 5
Emotional Intelligencelnter & Intrapersonakkills-Teamwork/ Leadership skillDecision making and Problem solvir
skills -Time & Stress managememrofessional Ethics.
L:0 T:0 P:60 Total: 60 PERIODS

TEXT BOOKS

1 Norman Whitby, Business Benchmark, Cambridge English, Second Edition, AathEdition 2014

2 Guy BrookHart, Business Benchmark, Cambridge English, Second Edition, South Asian Edition 20

REFERENCES

1 Adrian Doff, Craig Thaine, Herbert Puchta, Jeff Stranks, Peter Léwisn e s , AEmMgYS® Wweth o,
UniversityPress, NY, USA. Updated Edition, 2016.

2 Rizvi, Ashraf . M. AEffective -Hi# NédwDellidJpdat€dEdition
2015.

3 Department of Engl i sh, Anna Uni versity, fiMi ndsc
Updated Edition, 2015.

4 Leo Jones, Ri chard Al exander, AiNew I nternat

USA. Updated Edition, 2009.

5 Jeff Butterfield, AfSoft skills for everyoneo, Ce
COURSE OUTCOMES
At the end of the course student should be able to:

CO1 Face the challenges of the globalized world with confidence and with the best communicative skills.

CO2 Make learners imbibe listening and speaking skills in both formal and infoongéxts.

CO3 Help them develop their reading skills by familiarizing them with different typesaafing strategies.
CO4 Make them acquire language skills at their own pace by usingterials andanguage lab components
CO5 Enrich their creative and critictlinking and get through interviews successfully.

SNSCT / B.E. EIE /R2016




16EE103 ELECTRIC CIRCUITS LABORATORY L - P c
(Common to EEE, BME & EIE)

LIST OF EXPERIMENTS

Veri fication of ohmdéds | aws and kircho
Verification of mesh and nodal analysis

Verification of Theveninds and Norton
Verification of superposition Theorem

Verification of maximum power transfer Theorem

Verification of reciprocity theorem

Measurement of self inductance of a coll

Transient response of RL and RC circuitsi& input.

. Frequency response of series and parallel resonance circuits

10 Measurement of various signals using CRO

©X N~ LODNE

MAJOR EQUIPMENTS / SOFTWARE REQUIRED
Hardware
i C.RO
i D.C Power Supply(regulated)
1 Function Generator

L:O T:0 P:30 Total:30 PERIODS

COURSE OUTCOMES
At the end of the course student should be able to:
CO1 Understand the operation of electric circuits

CO2 Understand the concepts of various theorems on DC Circuits
CO3 Gain knowledge about resonance

CO4 Gain knowledge on inductance atoil

CO5 Acquire the concepts of transients in electrical systems

SNSCT / B.E. EIE /R2016



16MA201 TRANSFORMS AND PARTIAL DIFFERENTIAL L T P C
EQUATIONS
(Common to all B.E. / B. Tech. Courses) 3 1 0 4

UNIT | FOURIER SERIES 9+3
Dirichl et 0Genaratrouder gerie® @dsl and even functiorisHalf range sine seridsHalf range cosine serie
iPar s evalitHarmond Analysis.t y
UNIT I FOURIER TRANSFORMS 9+3
Fourier transform paiir Sine and Cosine transformdProperties Transforms of simpléunctionsi Convolution theoreiin
Parseval 6s identity.
UNIT I PARTIAL DIFFERENTIAL EQUATIONS 9+3
Formation of partial differential equatiofisL a gr ange 6 s Ii $olutom of standprd aypeis ofrfirst order part
differential equationg Linear partial differential equations of second order with constant coefficients (Homoge
Problems).
UNIT IV APPLICATIONS OF PARTIAL DIFFERENTIAL EQUATIONS 9+3
Solutions of one dimensional wave equafio®ne dimensional equation of heat Conduciidsteady state solution of twc
dimensional equation of heat conduction (Insulated edges excludediier series solutions in Cartesian coordinates.
UNIT V Z -TRANSFORMS AND DIFFERENCE EQUATIONS 9+3
Z- Transformsi Elementary propertiess Inverse Z- Transformi Convolution theoreni Formation of difference equatio
i Solution of difference equations using Zransform.

L:45 T:15 P:0 Total: 60 PERIODS

TEXT BOOKS

1 Grewal, B.S., fAHi gher "“HEditpn Kharma RublicatioMaDelhie2@id.t i c s 0,

2. Ramana, B. V., iHi gher Engineering Mathematicso,

REFERENCES

1 Bal i, N. P. and Mani sh Goyal, AA Textbook of Engi
Ltd., 2014.

2 Glyn James, ifAdvanced Modern Engineering Mat hema-

3 Erwin Kreyszig, fAAdvanced Engineering Mathematic

4 Ronald Bracewell, AThe Four®Edton202ansforms & its

5 Zachmanoglou, E.C., fAlntroducti on itoonopar2t0ila2l. di f-

COURSE OUTCOMES

At the end of the course student should be able to:

CO1 Know how to find the Fourier Series and half range Fourier Series of a function given explicitly or to find
Series of numerical data using harmonic analysis.

CO2 Find the Fourier transform, sine and cosine tra
integrals.

CO3 Form partial differential equations and solve certain types of partial differential equations.

CO4 Solve one dimensional wave equation, one dimensional heat equation and two dimensional heat equatior
state using Fourier Series.

CO5 Use the effective mathematical tools for the solutions of partial differential equations by using Z tre
techniques for discrete time systems.

SNSCT / B.E. EIE /R2016




1617206 DATA STRUCTURES AND ALGORITHMS L T P C
(Common to EEE, ECE & EIE) 3 0 O

UNIT | LINEAR STRUCTURES 9
Abstract Data Types (ADT)ist ADT-Array, Linked List and Cursor Implementations of List AD

Linked Lists and its TypesStack ADTQueue ADT-Application of List, Stack and Queue.

UNIT 1l TREE STRUCTURES 9
Tree ADT-Tree Traversals: horder traversalPreorder traversal Post order traversaBinary Tree
ADT- -Applications of Trees Binary Searcliree ADT- AVL TreesAVL Tree Rotations Huffman
TreeBinary Heaps

UNIT I GRAPHS 9

Definitions- Topological SorBreadth First TraversaDepth First TraversdlDi j kst r ad s

Algorithm - Minimum Spanning Tree Pr i mod s a n dAlgodthmss Fadlo§ &l 6 s -/
Applications of Graphs

UNIT IV INDEXING AND SORTING 9
Hashing: Separate Chainingdpen Addressing Linear Probing Sorting: Bubble Sortinsertion Sort
- Heap Sort Merge Sort Shell Sort- Quick Sort

UNIT V ALGORITHM DESIGN AND ANALYSIS 9
Algorithm Analysis Asymptotic Notations Gr eedy Al gor i t h ms- Diidr and
Conquer(Mergesort)Dy nami ¢ Pr ogr a mmi n gBackiffackinyg (8 Queeng\dropler
i Branch and Bound (Travellingalesman Problem) NP Complete Problems (Graph colori
problem)

L:45 T:0 P:O Total: 45 PERIODS
TEXT BOOKS
1 A. V. Aho, J. E. Hopcroft, and J. D. Ul l man, fi D
2007

2 M. A. Wei sStr,wdtadraes and Al gorithm A%Editory D5 i n Co,
REFERENCES

1 Tremblay Jean Paul and Sorenson Paul G, iANn i pHillr
2nd Edition, 2007

2 R.F.GibergandB. A. For ouzan, ifiData Structures: A Pseudo:
Edition, 2005

3 Sara Baase and A.Van Gel der, AComputer Al gorithm

4  T.H.Cormen, C.E.Leiserson, R.L.Rivest, and C.Stéim,nt r oducti on to Al gorithn
Edition, 2001

5 A. M. Tenenbaum, Y. Langsam and M. J. Augensteir
1998

COURSE OUTCOMES

At the end of the course student should be &ble

CO1 Design linear and non linear data structures in align with real time problems
CO2 Analyze the real time problems

CO3 Differentiate tractable and intractable problems

CO4 Understand memory allocation and retrieval methodologies

CO5 Apply various algorithm design techniques for problem solving.

SNSCT / B.E. EIE /R2016



16EE202 ELECTRONIC DEVICES AND CIRCUITS L T P C
(Common to EEE,EIE,BME, CSE & IT) 3 0 O 3

UNIT | PN JUNCTION DEVICES 9

Overview of Semiconductoré PN junction diode : Structure, Operatiamd \*I Characteristics
Diffusion and Transition capacitance, Zener diddéharacteristic§ Diode Applications : Rectifiers
Clipper and Clamper. LED, Laser diode, PhotodioB& Cells

UNITII TRANSISTORS 9

BJT- JFET - MOSFET i Structure, OperationCharacteristics and Biasing. UJT, SCR, TRIA
Structure and Characteristics. Photo transis@pto-isolators.

UNIT 1l SMALL SIGNAL AMPLIFIERS 9

BJT small signal model Analysis of CE, CB, CC amplifier§ Gain and frequency respons
Multistage Amplifiers 1 Cascade connection, Darlington connectioifferential amplifier : Dual
input balanced outptit Common mode and differential mode analysis. (Qualitative Treatment onl
UNIT IV POWER AMPLIFIERS AND SWITCHING CIRCUITS 9

Transformer couple@lass A, Class B push pull, Class AB push pull & Class C amplifieressover
distortion. Multivibratori Monostable, astable and bistable multivibrat@chmitt triggers.

UNIT V FEEDBACK AMPLIFIERS AND OSCILLATORS 9

Advantages of negative feedbatkvoltage / currenseries /shunt feedbadlkpositive Feedback

Condition for oscillations, phase shifWien bridge, Hartley, Colpitts and Crystal oscillators

L:45 T:0 P:0 Total: 45 PERIODS
TEXT BOOKS
1 David A. Bel I , fCHIreatirtsmi, c PDethBditiens®00#ed | of | ndi
2 Jacob Mill man, Christo C Halkies and Sathyabarat
REFERENCES
1 Floyd, AEl ectronic Deviceso Pearson Asia 7th Edi"
2 Vinoth Kumar Khanna, Al nsul ated Gat e BlEREPlessy200f.r a
3 Donald A Neamen, fAElectronic Circuit Analysis an:
4 S.Poornachandra, B. Sasd k@ilrmrcuiiEs@ctBboint ecDeRilleisct
5 Salivahanan. S, Vallavaraj.A and Kumar . N. S, AEI ec

COURSE OUTCOMES
At the end of the course student should be able to:
CO1 Explain thestructure of the basic electronic devices

CO2 Analyze the switching characteristics of transistors

CO3 Model the different configuration of Small signal amplifier

CO4 Construct the power amplifiers and switching circuits

CO5 Design the applications electronic gadgets using the basic electronic devices

SNSCT / B.E. EIE /R2016



16EE203 LINEAR AND DIGITAL CIRCUITS L T P C
(Common to EEE, ECE & EIE) 3 0 0 3
UNIT | OPERATIONALAMPLIFIER 9

Ideal OPAMP characteristics, DC performance characteristics, Baglications of OPAMFSign
Changer, Scale Changer, Phase Shift Circuits, Voltage Follower, adder, subtractor, Int
Differentiator

UNITII APPLICATIONS OF OPAMP AND TIMER ICS 9

Instrumentation amplifier, Waveform generators, clipper and clarppek detector, S/H circuit, D/A
converter (R2R Ladder type, weighted resistor type), A/D converters using OP AMP (Flash
Successive approximation type, Dual slope type) IC 555 Timer circuit, Functional L
Characteristics & applications

UNIT I MINIMIZATION TECHNIQUES AND GATES 9
Boolean Algebra, Postulates and Laws ;/der ganés t heor em, Pri nc-i
Map |, Tabul ati on Met hDigltal LogoG@ates LogcaQates , SAND ANOF
Implementation

UNIT IV COMBINATIONAL AND SEQUENTIAL CIRCUITS 9

Adders , Subtractors , Multiplexer , Demultiplexer , Encoder, Decoder , Design of Combinatic
Circuits: Code Converters Binary to Gray, Gray to Binary, Excess3 to BCD, BCD to Excess 3,
Magnitude Comparator.

SR Latch, Flip Flops: SR, JK , DCharacteristic Table and Equation Edge and Level Triggering.
UNIT V SEQUENTIAL CIRCUITS 9
Types of sequential circuitsSynchronous Sequential Circuits: Design Design Procedures
Synchronous and Asynchronous Counters, Mddul&€ounters, 3 Bit Up/DownCounter, Shift
Registers: SISO, SIPO, PIPO, PISO. Analysis: Moore and Mealy Models, State Diagram, Stat
State Reduction, State Assignment.

L:45 T:0 P:0 Total: 45 PERIODS

TEXT BOOKS
1 D. Roy Choudhry, Shai l J aNew Age finterhatioma Pvt. LUtdn, 200 r at ed C
2. M. Morris Mano, AiDi gital Designo, 4th Edition, P
REFERENCES
1 Gray and Meyer, AAnal ysis and Design of Analog |
2 RamakanA. GayakwAMP &®©O® Linear | Cso, Prentice Hall /

3 S.Salivahanan and S. Ari vaz K&ditomYikasiDi gi t al Circu
Publishing House Pvt. Ltd, New Delhi, 2006.
4 CharlesH.Rothi Fundament al s d&diticnpTihomson Dearsingg20ld., 6
5 John. M Yarbrough, ADi gital Logic Applications an
COURSE OUTCOMES
At the end of the course student should be able to:
CO1 Understand the basic concepts in the design of electronic circuits using linear integrated circuits
CO2 Analyze and troubleshoot analog ICs in various applications
CO3 Understand basic minimization techniques and logic gates.
CO4 Design and implemerombinational circuits and Flip flops
CO5 Design and analyze sequential circuits.

SNSCT / B.E. EIE /R2016



16EI1201 MEASUREMENTS AND INSTRUMENTATION L T P C
0

(Common to EEE & EIE) 3 0 3
UNIT | MEASUREMENT OF VOLTAGE AND CURRENT 9
Functional Elements of a Measurihgstrumenti Static and Dynamic CharacteristicsSStandards anc
Calibrationi Gal vanomet er s: D6 Ar sonv ali Penaple, Comnstouctian

Operation and Comparison of Moving Coil, Moving Iron Mefeisxtension of Range and Calibratic

of Voltmeter and Ammeter.

UNIT 1l MEASUREMENT OF POWER, ENERGY AND MAGNETIC 9
MEASUREMENT

Electrodynamometer type WattmetdrtPF wattmeter Phantom loading Induction type energy mete

- Magnetic measuremeri®etermination of BH curve andneasurement of iron loss.

UNIT M POTENTIOMETERS AND INSTRUMENT TRANSFORMERS 9

DC Potentiometer: Basic circuit, Standardizatidna b or at or y t y-fA€ pofe@ionteter|

Drysdale (Polar) type Gall-Tinsley (Coordinate) type Limitations andapplications- Instrument

Transformer: CT and PT construction and operation.

UNIT IV RESISTANCE AND IMPEDANCE MEASUREMENT 9

MEASUREMENT OF RESISTANCE: DC Bridges: Kelvin double bridge, Wheatstone bridge, L

deflection method and Mega ohm Bridgethod- Megger. Measurement of Impedance: AC Bridg

Maxwel |l 6s Bridge, Wein bridge, Schering bri

UNIT V STORAGE AND DISPLAY DEVICES 9

Magnetic disk and tapeRecorders, digital plotters and printers, CRT display, DSO, LED, LCD

dot matrix display Data Logger.

L:45 T:0 P:0 Total:45PERIODS
TEXT BOOKS
1 E. W. Gol ding and F. C. Widdis, AEl ectrical Me a ¢
2 A. K. Sawhney, i A CourMeaduwnr eEhesrctts i & all n &t rEU rrecri tra

Delhi, 2010

REFERENCES

1 J. B. Gupt a, iA Course in Electronic and EIl ect!
Delhi, 2003.

2 S. K. Singh, Alndu€ontabl bnsTatadithe B02R onHahd, 2
3 Martin U. ReisslandjFakEdaementi alal CMeasptremantd Ap
(P) Ltd., 2001

4 H. S. Kal si , AEl ectr oni-Hil NewPelhi, a0k nt at i on o, Tat a
5 M. M. S. Anand, AEl ectroni cs Il nstruments
2009

COURSE OUTCOMES

At the end of the course student should be able to:

CO1 Acquire knowledge about various meters used for measurmgent and voltage and theharacteristics of
instrumentation system

CO2 Acquire knowledge about the technigues of power, energy and magnetic measurements

CO3 Understand about the functionalities and applications of potentiometers and instnamsfiormers

CO4 Understand about the various methodologies used to measure resistance, indnct@apacitance

CO5 Attain knowledge in storage and display devices

SNSCT / B.E. EIE /R2016




16E1202 ELECTRICAL MACHINES L T P C
(Qualitative treatment only) 3 0

UNIT | DC MACHINES 9
Construction of D.C. MachindsPrinciple and theory of operation of D.C. gener&t&MF equatiori
Methods of excitatiofi Characteristics of D.C. generatgkpplications. Principle of operation of D.(
motor - Back emfi VoltageequationTorque equatiofTypes of D.C.motors and their characteristic
Starters Speed control of D.C series and shunt mefgplications
UNIT Il TRANSFORMERS 9
Constructional detail$ Principle of operatioEMF Equation- Transformer on no load aridad i
Phasor diagramEffect of resistance and leakage reactance of windingguivalent circuit
UNIT M SYNCHRONOUS MACHINES 9
Synchronous MachineSonstructional detai#Synchronous generat@rinciple of operatiomypes
Equation of induced emd Synchronous motor Principle of operatiofHunting - Starting methods
Applications.
UNIT IV THREE PHASE INDUCTION MOTORS 9
Constructional detail$ Types of rotors Principle of operationi Slip i Torque equatiofi Torque
slip characteristics Condition for maximum torquiStarters Speed control Applications.
UNIT V SINGLE PHASE INDUCTION MOTORS AND SPECIAL 9
MACHINES

Constructional details of single phase induction nioferinciple of operatiori Starting method$
Speed torqueharacteristics Shaded pole motdr Stepper motors Universal motoii Brushless DC
motor Servo motorsApplications.

L:45 T:0 P:0 Total: 45 PERIODS

TEXT BOOKS

1 Nagr at h, . J., and Kothari, DHiIR2010 AEl ectri cal M ¢
2 Ther aj a, B. L., AfA Text book of Electrical Technc
REFERENCES

1 Del Toro. V, AEl ectrical Engineering Fundament al ¢
2 Cotton. H, i Advanced |dic®itmarandcSars Ltd.,dandlon,d999 g y 0O , Sit
3 Fitzgerald A.E, Kingsley C., Umans, il Siagagbre, 2008 n ¢
4 Deshpande M. V., AEl ectrical Machi nesd PHI Leart
5 Sarma. M.S and PathakM. K. ., AEl ectric Machineso, Cengage L

COURSE OUTCOMES

At the end of the course student should be able to:

CO1 Analyze and describe aspects of the construction, principle of operation, applieaibmethods of speed contr
of DC motors

CO2 Describe the construction, application and operation of transformers

CO3 Acquire knowledge on constructional details and principle of operation of Synchnootois

CO4 Describe the construction, operation and characteristics of Induction motors

CO5 Identify suitable motors for industrial applications

SNSCT / B.E. EIE /R2016



16GE211 CAREER DEVELOPMENT PROGRAMME - lli L T P C
(Common to All B.E. / B. Tech. Courses) 1 0 2 2

UNIT | PERSONALITY DEVELOPMENT & SOFT SKILLS 8

Body Languagei Introduction, Grooming,Postures and Gestur@ressing Etiquettes, Hygier
& Cleanliness, Time ManagemeRiesume Building Introduction,difference between Resume a
CV, Strategy of resume writing Body of the resu@fgrity and Crispnes$ormat andContent,
Code ¢ Conduct.

UNIT 1l LINGUISTIC SKILLS 1l 15

Synonyms&  Antonyms,Error  SpottingParagraph  Writing, Word  Substitutiaflymbled
words,Spellings,Dialogue Writing,Presentation.
UNIT Il VERBAL REASONING | 8

Analytical reasoning - Linear, Circular& Complex arrangemenBlood relationDirection
Problems.
UNIT IV VERBAL REASONING I 7

Logical reasoning Number and Alpha series, Odd man d@&lement series, Logical series, Codi
and

decoding, Syllogisms, Alphabets.

UNIT V PRACTICALS 7

Extempore speecnline typing, Mock InterviewCase based intervieassage writing.
L:15 T:0 P:30 Total: 45 PERIODS

TEXT BOOKS

1 Barun K. Mit hr a, AfPersonal ity Development & S
2 S.P.Bakshi, AfAObj eRullicatoes,2B14.gl i sho Ar i hant
REFERENCES

1 R. V. Praveen, AfQuantitative Aptitude and Reaso

2 John Eastwood, AOxford Practice Grammar 0, Ox f
3 Barun K. Mit hr a, 2015, iPersonality Devel opme
4 Arun Sharma Quantitative Aptitude for CAT.

5 Dr. Rishipal and Dr. Jyoti Sheoran fABusiness

COURSE OUTCOMES

At the end of the course students should be able to

co1l Improves their personality through nrgarbalcommunication and write good resume.
Cco2 Write sentences and dialogues through paragraph & dialogue writing.

Cco3 Apply their analytical thinking.

CO4 Think logically in critical situations.

CO5 Face the interviews confidently through attendingntfoek interview sessions.

SNSCT / B.E. EIE /R2016



16GE213 CAREER DEVELOPMENT PROGRAMME - Il L T P C
(Common to All B.E. / B. Tech. Courses) 1 0 2 2

UNIT | LINGUISTIC SKILLS | 8

Parts of speech, Transformation of sentersteple, complex, compound, Homonyms, Question tag
UNIT Il LINGUISTIC SKILLS Il 15

Synonyms, Antonyms, Cloze Test, Voice, Idioms & Phrases. Verbal Analogies.
UNIT I VERBAL ABILITY | 8

Logical sequence of words, Jumbled Words, Spellings, One word substitution.
UNIT IV VERBAL ABILITY Il 7

ComparisonParagraph formation, Error spotting

UNIT V VERBAL ABILITY Il 7

Comprehensiowomprehend and understand a passage, Dialogue Writing, Power point Presente

L:15 T:0 P:30 Total: 45 PERIODS

TEXT BOOKS
1 Dr. Aggarwal R.S and Monika Agarwdl,Obj ect i ve Gener al Englisho, N
Ltd., 1999.

2 Arun Sharma & Meenakshi Upadhay, 06 Verbal abili:
REFERENCES

1 Aptimithra , McGraw Hill Publications, 2012.
Ajaysingh,Ver b al ability and Reading comprehensiono,
Hedge, T. (2000). Teaching and learning in the language classroom. Oxford, Oxford University Press.
Dutt Kiranmai . P, Raj eevan Geet he & Pr Birktgpsblicatiéhs L

Cambridge University Press India Pvt.Ltd , 2008.
Brown, D. (1995). Teaching by Principlés Interactive Approach to Language Pedagogy. Prentice Hall.

COURSE OUTCOMES

At the end of the course students should be able to

co1 Understand the importance & fundamentals of communication.
Cco2 Start speaking and writing in English without making any mistakes.
Ccos3 Develop presentation skills.

CO4 Think logically in critical situations.

CO5 Prepardghe questionnaire.

(3] AOWDN
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161T207 DATA STRUCTURES AND ALGORITHMS LABORATORY L T P C

(Common to ECE, EEE & EIE)

LIST OF EXPERIMENTS
Implement List ADT using Array

Construct Singly Linked List

Doubly Linked List Implementation

Implementation of Stack ADT (Using Linked List)
Implementation of Queue ADT (Using Array)
Implementation of Heap Sort

Implementation of Quick Sort

| mpl ement Primbés Al gorithm
Develop any stack Application

10 Implementation of Tree Traversal Algorithms

©CoNoOA~®O®DNE

MAJOR EQUIPMENTS / SOFTWARE REQUIRED

Ccou

Hardware
0 30PCs

Processel.0 GHz or Higher
RAM-256 MB or Higher

Hard disk20 GB or Higher
Software
0 TURBO C version 3 (or) GCC version 3.3.4

0 OSWindows2000/Windows XP/NT

O« O¢ O«

L:0 T:0 P:30 Total:30 PERIODS

RSE OUTCOMES

At the end of the course student shdogdable to:

Co1

CO2
COo3
CO4

CO5

Design algorithms and employ appropriate advanced data structures for solving
problems efficiently

Understand various data structure such as stacks, queues, trees, graphs, etc
Implement various hashing techniques to awailtision

Implement various kinds of searching and sorting techniques, and know when to choos:
technique

Construct a suitable data structure and algorithm to solve a real world problem.

SNSCT / B.E. EIE /R2016




16EE209 ANALOG AND DIGITAL ELECTRONICS L T P
LABORATORY

LIST OF EXPERIMENTS

Characteristics of a NPN Transistor under common emitter configuration
Characteristics of JFET and UJT

Design and testing of RC phase shift oscillators

Design and Frequency response characteristics of a Commivier amplifier
Differential amplifier

Study of astable and mosstable multivibrators

Excess3 to BCD and Binary to Gray code converter and-viessa.
Encoders and Decoder

© © N o o s~ w P

Design and implementation oflit modulo synchronous counters using FFs

10. Universal Shift registers using Flip Flops.

MAJOR EQUIPMENTS / SOFTWARE REQUIRED

Hardware
i C.RO
D.C Power Supply(regulated)
Function Generator
IC Trainer Kit
Digital multimeters

—( = —C —(

L:O T:0 P:60 Total:60 PERIODS

COURSE OUTCOMES
At the end of theourse student should be able to:
CO1 Practice the design procedure of various electronic circuit configurations

CO2 Understand about the operation and practical difficulties of electronic devices
CO3 Understand the operation of instrumentatomplifier
CO4 Design and implement counter logic circuits

CO5 Design the techniques adopted for shift registers

SNSCT / B.E. EIE /R2016



16EI1220 ELECTRICAL MACHINES LABORATORY L T P C

LIST OF EXPERIMENTS

Open circuit and Load characteristics of D.C. styamterator

Load test on D.C. shunt motor

Load test on D.C. series motor

Load test on DC compound motor

Speed control of D.C. shunt motor

Load test on single phase transformer

Open circuit and short circuit tests on single phase transformer (Determinatgguigélent
circuit parameters)

Load test on single phase induction motor

No load and blocked rotor tests on three phase induction motor (Determination of eqt
circuit parameters)

10. Load test on three phase induction motor

11. Study of Starters

NoOokwdR

© ®

MAJOR EQUIPMENTS / SOFTWARE REQUIRED

0 DC Motori Generator Set 0 Moving Coil Ammeter of different Range:
0 DC Motori Shunt Generator 0 Moving Coil Voltmeter of different

0 DC Shunt Motor Ranges

0 DC Series Motor 0 Moving Iron Ammeter of different Range:
0 DC Compound Motor 0 Moving Iron Voltmeter of different Range:
0 Single Phase Transformers 0 Wire Wound Rheostats different ratings
0 Three Phase Induction Motor (Squirrel Cagr 6 Tachometers

0 Single Phase Induction Motor 0 Single Element Wattmeter of different

0 Resistive Load SinglPhase ranges UPF/LPF

0 Single Phase Auto Transformer 0 Double Element Wattmeters of different
0 Three Phase Auto Transformer ranges

L:0 T:0 P:30 Total:30 PERIODS

COURSE OUTCOMES
At the end of the course student should be able to:

CO1 Understandhe performance and characteristics of DC machine, AC machine and
Transformers

CO2 Understand the testing of DC machines and Transformers

CO3 Acquire knowledge about speed control techniques of DC machines

CO4 Conduct open circuit/ short circuit test wansformer

CO5 Conduct No Load and Full load tests on transformers/Induction Motor

SNSCT / B.E. EIE /R2016




16MA202 STATISTICS AND NUMERICAL METHODS L T P C

(Common to AERO, AUTO, CIVIL, C&P, EEE, E&I, IT, MECH,MCT, 3 1 0 4
MAE, BME)

UNIT | TESTING OF HYPOTHESIS 9+3
Sampling distribution$ Tests for single mean, proportion, Difference of means (large and small saimpes}¥ for single
variance and equality of variance€hi square test for goodness oflfidependence of attributes.

UNIT II DESIGNS OF EXPERIMENTS 9+3
Completely Randomized DesigrRandomized block designLatin square Desigh 22 factorial design.
UNIT I SOLUTIONS OF EQUATIONS AND EIGEN VALUE PROBLEMS 9+3

Newton Raphson methddGauss Elimination method Pivoting Gauss Jordan methoiddterative methods of Gauss
Jacobi and GaussSeidali Matrix Inversion by GaussJordan method Eigen values of a matrix by power method.

UNIT IV INTERPOLATION, NUMERICAL DIFFERENTIATION AND 9+3

NUMERICAL INTEGRATION
Lagrangeds and diffeeence mterpotatioll Newtddeddés forward and bacik

Approximation of derivatives using interpolation polynomialNu mer i c a | integration us
1/39 rules.
UNIT V NUMERICAL SOLUTION OF ORDINARY DI FFERENTIAL 9+3
EQUATIONS
Tayl or 6 s siebruil eesr 6k NMdettidf d e d  E uil Feurtld erderNReng#uttadmethod for solving first
and second order equation®i | n e 6 s T Porrectbrimethodsrfor solving first order equations.
L:45 T:15 P:0 Total: 60 PERIODS
TEXT BOOKS
1 Johnson, R. A., and Gupta, C. B. , Miller and Freu
Asia,8th Edition, 2011.
2. Grewal, B.S and Grewal, J.S, 8&iuenr"tEditoa | Khame tPlblskess,
New Delhi, 2012 .
REFERENCES
1 Spiegel, M. R. , Schiller, J. and Srinivasan, R. A. ,

edition, 3% Edition, 2011.

2 Chapra, S.C and Canale, R®Numer i c al Me t h o"Editiori, Bata MEGrayiHifl Editions2014 . 6

3 Gerald, C. F. and Wheatl ey, 'PEdifon, PéafspnEtucatiah, Abla) NesvDeltd,
2014.

4  Walpole. R.E., Myers. R.H., Myers. S.L., and Ye. KPr obabi l ity and Statisthec

Edition, Pearson Education, Asia, 2007.
5 Kandasamy, P., Thilagavathy. K and Gunavathy, K., "Numerical Method€dRion, S.Chand & Company Pvt.
Ltd, 2013.
COURSE OUTCOMES
At the endof the course student should be able to:
CO1 Apply the statistical concepts and tools for engineering applications and to use different types of research
methodology techniques for decision making under uncertainty.
CO2 Perform the ANOVA calculatiomwhich is needed for engineering research and project management.
CO3 Solve a set of algebraic equations representing steady state models formed in engineering problems
CO4 Find the trend information from discrete data set through numeliffalentiation and summary information
through numerical integration.
CO5 Predict the system dynamic behaviour through solution of ODEs modeling the system.

SNSCT / B.E. EIE /R2016




16EI211 INTRODUCTION TO CONTROL SYSTEMS L T P C
3 0 1 4

UNIT | SYSTEMS AND THEIR REPRESENTATION 9+3

Basic elements in control systermsOpen and closed loop systermsMathematical modeling of

electrical and mechanical systamsansfer functiori Block diagram reduction techniques

i Signal flow graphs.

MATLAB Implementation:Design ofelectrical and mechanical systems, MATLAB program to cre

transfer function.

UNIT 1l TIME RESPONSE 9+3

Time responsé Time domain specificationis Types of test input | and 1l order system responie

Error coefficientsi Generalized error seriés Steady state errdr P, Pl, PID modes of feedbacl

control.

MATLAB Implementation: Response of P, Pl and PID controller for standard error input.

UNIT I FREQUENCY RESPONSE 9+3
Frequency responseBode ploti Polar ploti Determination of closed loagsponse from open loop
response

MATLAB Implementation: Analysis of frequency response.

UNIT IV STABILITY ANALYSIS 9+3

Location of roots in S plane for stabilityRouth Hurwitz criterioi Root locus constructionNyquist
stability criterion
MATLAB Implementation: Analyzing stability condition using root locus

UNIT V COMPENSATOR DESIGN 9+3
Basic Compensatoiis Lag, lead and latead network§ Lag / Lead compensator design using bo
plots.

MATLAB Implementation: Design of compensators.

L:45 T:0 P:15 Total: 60 PERIODS
TEXT BOOKS
1 . J. Nagrat h and M. Gopal, Control Syst ems
2 Benjamin C. Kuo, Automatic Control systems, Pearson Education, New Delhi, 2010
3 S N Deepa ,S $ivanandam, Control systems Engineering using MATL-2B, Vikas Publishers
REFERENCES

1 K. Ogat a, AModern Contr ol Engineering , 4th edit

2 Norman S. Nise, Control Systems Engineering, 4th Edition, John Wiley, New Delhi, 2007.

3 Samarajit Ghosh, AControl Systems Pearson Educ

4 M. Gopal, AControl Syst ems, Principles and Desi ¢

5 Rao. V. Dukkipati, Analysis and design of control systems using MATLAB, New Age Interahffublishers,
2006

COURSE OUTCOMES

At the end of the course student should be able to:

CO1 Understand the methods of representation of systems and their desired fuscsien models.

CO2 Identify and explain the type number and the order ofyistem and solve the steagtgte errors in the system
CO3 Construct bode plot, polar plot and root locus for the given system

CO4 Design a compensator and analyze the stability of a system using time domiiggaedcy domain specification:
CO5 Understand the concepts of state variable model and to identify their controllabilipsevability

SNSCT / B.E. EIE /R2016




16EI212 INDUSTRIAL INSTRUMENTATION 7 | L T P C

UNIT | MEASUREMENT OF FORCE, TORQUE AND SPEED 9
Electric balancé Different types of load cellé Hydraulic, pneumatic strain gaugdagneto elastic and Piezc
electric load celli Different methods of torque measurements: strain galelative angular twist Speed
measurementRevolution counter Capacitive tache Drag cup type tachb DC and AC tacho generators
UNIT Il MEASUREMENT OF ACCELERATION, VIBRATION AND DENSITY 9
Accelerometers: LVDT, Piezo - electric, Strain gauge and Variable reluctance type acceleroret
Mechanical type vibratiorinstrumentsi Seismic instruments as an accelerométe¥ibration sensors:
Calibration of vibration pickupdJnits of density and specific gravityBaume scale, and API scdkeessure
head type densitometefdoat type densitometersUltrasonic densitonter-Bridge type gas densitometer.
UNIT I PRESSURE MEASUREMENT 9
Units of pressuré Manometers Different typesi Elastic type pressure gauges: Bourdon tube, bellows
diaphragmsElectrical methods: Elastic elements with LVDT and strain galig€apacitive type pressure
gaugei Piezoresistive pressure sensdResonator pressure sensdfeasurement of vacuurivicLeod gauge
- Thermal conductivity gauglnization gauges: Cold cathode type and hot cathode ty@alibration of
pressure gaugedDead weight tester
UNIT IV TEMPERATURE MEASUREMENT 9
Definitions and standardsPrimary and secondary fixed point€alibration of thermometersDifferent types
of filled in system thermometersSources of errors infilled in systems and thedompensation Bimetallic
thermometers RTD - characteristics and signal conditioniidead and 4 lead RTDsI hermistors.
UNIT V THERMOCOUPLES AND RADIATION PYROMETERS 9
Thermocouples:Laws of thermocouplé Fabrication of industrial thermocoupl&sSignal conditioning for
thermocouplé Isothermal block reference junctiGri@ommercial circuits for cold junction compensation
Response of thermocoupkepecial techniques for measuring high temperature using thermoddrigdiation
fundamentaldkadiation methods of temperature measurementotal radiation and Selective radiatior
pyrometers Optical pyrometerdwo color radiation pyrometers

L:45 T:0 P:0 Total: 45 PERIODS

TEXT BOOKS

1 Krishnaswamy, K. and Vinaychmenaa$Sionod, | Ndwshgi
Delhi, 2004

2 Doebelin, E.O., A Measur ement Sy st e mdill Pupliphing compamnyo 5t
edition, 2004

REFERENCES

1 Jain, R. K., i Mec hveenaiscuarle meenndt slon, d ukshtarninaal Publ i sher s

2 Nakra, B. C. , and Chaudry, K. K., Al nst r ume n tHiltpubdishing
Company Limited, 3rd Edition, 2009

3 Singh. S. K, il ndustri al | n s tTata MoSraw Hill Educationa20@B Con't t

4 Sawhney. A. K., fiA course in Electrical & El ectr
Ltd, 2012

5 Patranabis, D.,APrinciples of I ndustrial l nstr

COURSE OUTCOMES

At the end of the course student should be able to:

CO1 Attain basic knowledge of load cells, torque meter and various velocity pickups.
CO2 Understand various accelerometer pickups, vibrometer and density meters.

CO3 Understand the baspinciple and operation of various pressure measuring devices
CO4 Select a suitable instrument for measurement of temperature in industries

CO5 Acquire a sound knowledge about thermocouple and pyrometry technique

SNSCT / B.E. EIE /R2016




16EI213 TRANSDUCER ENGINEERING L T P C
3 0 O 3

UNIT | SCIENCE OF MEASUREMENTS AND CLASSIFICATION OF 9
TRANSDUCERS
Measurement Basic methods of Measuremeitdsits and standards Calibration methods Static
calibrationT Classification of error§ Error analysisi Limiting error - Probable erroii Statistical
methods Odds and uncertainiyClassification of transducefSelection of Transducers.
UNIT Il CHARACTERISTICS OF TRANSDUCERS 9
Static characteristicsi Accuracy, precision, resolution, sensitivity, linearity, span aamage i
Dynamic characteristicé Mathematical model of transducérZero, | and Il order transducers
Response to impulse, step, ramp and sinusoidal inputs
UNIT M VARIABLE RESISTANCE TRANSDUCERS 9
Principle of operation construction details characteristics and applications of potentiometgrain
gauge- load cell- resistance thermometérThermistor- Thermo well- hotwire anemometer piezo
resistive sensor and humidity sensor.
UNIT IV VARIABLE INDUCTANCE AND VARIABLE CAPACITANCE 9
TRANSDUCERS

Induction potentiometer Variable reluctance transducerskl pick upi Principle of operation
construction details characteristics and applications of LVDTCapacitive transducer and types
Capacitor microphonk Frequency response.
UNIT V OTHER TRANSDUCERS 9
Piezoelectric transducemagnetostrictive transducetC sensor Digital transducersSmart sensor
Fibre optic transducerHall Effect transducer Photo electric transducer.

L:45 T:0 P:0 Total: 45 PERIODS

TEXT BOOKS

1 Doebelin. E. A, fi MieAapspul ri ecnaetnito nSsy satnedmsDe s i gn o, Tat a
2003.

2 Sawhney. A. K, AA course in Electrical & El ectroni
Ltd., 2012.

REFERENCES

1 John P. Bentl ey, APrinciples of Measur ement

2 Murthy, D.V.S., ATransducers and I nstrumentatior

3 Ramon Palla\reny, John GWe b st er , ASensors a n dinter sSiengen2ad Edition
1991

4 Patranabis. D, iSensors and Transducer so, Prenti

5 Bela G.Liptak, Instrument Engineers' Handbook, Process Measurement and Add#tyBdition, Vol. 1, ISA/CRC
Press, 2003

COURSE OUTCOMES

At the end of the course student should be able to:

CO1 Define units and standards, their conversions, characteristics and error anatysésofement systems.
CO2 Develop the mathematicalodel of the transducer

CO3 Classify and describe resistive transducer

CO4 Classify and describe inductive and capacitive transducers

CO5 Identify the various transducer used for various applications.

SNSCT / B.E. EIE /R2016



16EI214 INDUSTRIAL ELECTRONICS L T P C
0

UNIT | POWER SEMI-CONDUCTOR DEVICES 9
Structure, Operation, Twaransistor model, M & Switching Characteristics of SCRTRIAC T GTO
i Power Transistors BJT, MOSFET and IGBT with Static & Dynamic Characteristics, Drive circ
and Snubbe€ircuits for MOSFET.
UNIT Il CONVERTERS 9
Controlled Converter$ Single phase and three phaseconverters (bridge configuratitai) wave,
Midpoint and full wave converters using R, RL, RLE load, Performance pararbetakonverter$
AC Voltage Controllersi Phase control. Integral cycle control, single phase AC voltage contr
using R & RL load. Cycloconvertersl to 1 (Step up and Step down),30 1 , 3 to
3 cycloconveters.
UNIT Il INVERTERS AND CHOPPERS (Qualitative treatment only) 9
Voltage Source InverteirsSingle phase half and full bridge inverters, three phase invertersunder
degree and 18@egree mode Voltage control using PWM Current Source Invertér Capacitor
commutated CSI, ASCI, basic series inverter and parallertexs DC Chopperks Control strategies,
step up and step down chopp@iass A, B, C, D and E Choppers.
UNIT IV DC AND AC DRIVES (Qualitative treatment only) 9
Introduction to DC Drive$ Single and three phase thyristor converters fed DC drid@siconverter
and full converter operation AC Drivesi Speed Control of three phase Induction Mdtdstator
Voltage and Stator Frequency Control of three Phase Induction Motor Drives
UNIT V APPLICATIONS 9
Switched Mode Power Supply (SMPiSFly backconverter, Push pull converter Uninterrupted Pow
Supply (UPS)i Short break and Nbreak UPS DC and AC Solid State Relays High Frequency
Heating- Principle of Induction and Dielectric Heating.

L:45 T:0 P:0 Total:45PERIODS

TEXT BOOKS

1 Bi mbra P. S, fi P& ditier; Kh&nhaepahlishessnDelbis2614. 5

2 Mi t hal G. K, Al ndustri al El ectroni cso, Khanna P

REFERENCES

1 Rashid M. H, fPower El ectronics: C Pearsan Education, NemDelh
2004..

2 Ned Mohan, Tor e. M. Undel and, William. P. Robbins

3rd Edition, Wiley India, 2009
3 Sen P. C, AModern Power Electr oniwdDshi(2008)nd Edi t i ¢
4 Bi mal K. Bose, AfiModern Power Electronics and AC
5 Vedam Subrahmanyam, AEl ectric Drives, -GrawHilePphiishingi
Company limited, New DelhR010

COURSE OUTCOMES
At the end of the course student should be able to:
CO1 Learn the principles of operation of power electronic devices.

CO2 Understand the concepts of various converters

CO3 Understand the concepts of controlled rectifi@isoppers, singkphase and three phase thyristor inverters
cyclo converters.

CO4 Acquire knowledge on DC and AC Drives

CO5 Understand the applications of power semiconductors

SNSCT / B.E. EIE /R2016



16ME214 THERMOFLUIDICS FOR INSTRUMENTATION L T P C

1 O 4
UNIT | INTRODUCTION OF FLUID MECHANICS 8+3

Fluid i definition- real and ideal fluids, distinction between solid and fluid, units and dimensRmgerties
of fluids T density, specific weight, specific volume, specific gravity, Viscosity, capillary and su
tension, compressibility and Vapour pressyath line Temperature influence on fluid propertiefuid
statics Application of control volume to continuity equation and its applications.(1D & 3D equations)
UNIT I FLUID DYNAMICS AND INCOMPRESSIBLE FLUID FLOW 9+3

Fluid dynamicgd equationof motiohEu | er 6 s e g u at i -dBarnodlll's@quatiofisapplicatians
- Venturi meter, Orifice meter and Pitot tube. Introductibaminar flow and turbulent flow (preliminar
treatment only). Flowthrough pipes Darcy -Weisbac's equation minor losses flow through pipes in
series and in parallel.

UNIT [l PUMPS AND TURBINES 9+3

Theory of rotedynamic machinesarious efficiencieselocity components at entry and exit of the rot
velocity triangle Centrifugal pumpsvorking principlework done by the impellerPerformance curves
various efficienciesReciprocating pumpworking principlerotary pumpsclassification. Introduction tc
turbines.

UNIT IV BASIC CONCEPTS AND LAWS OF THERMODYNAMICS 10+3

Classical approaehhermodynamic systemgontrol volumesystem and surroundingBroperties State

pathprocessCycle-Equilibrium Work and heat transferPoint and path functionsFirst law of
thermodynamics for open and closed systeFisst law applied to a control volumeSFEE equations
(Steady flow energy equation)

UNIT V SECOND LAW OF THERMODYNAMICS 9+3

Second law of thermodynamigsKel vi nés and Cl ausius stat eme
irreversibility. Carnot theorem, Carnalycle, reversed Carnot cycle, efficiency, COP. Thermodyne
temperature scale, Clausius inequality.

L:45 T:15 P:0 Total: 60 PERIODS

TEXT BOOKS

1 Bansal, R. K., AFl uid Mechanics and Hydr aul
2011.9"Edition

2 Nag. P. K., AEngineering Ther medd,\NawaDalhi,2818., 5t

REFERENCES

1 Modi P.N. and Seth, S.M. "Hydraulics and Fluid Mechanics including Hydraulic Machines", Ste
Book House, New Delhi 2013. &dition
Streeter. V. L., and Wylie, E.B., Fluid Mechanics, McGraw Hill, 20iE@ition

Robert W. Fox, Al an T. Mc Donal d, Philip J.P

Natarajan E., "Engineering Thermodynamics: Fundamentals and Applicatigkislragam
Publications, 2012.
5 Cengel. Y and M.Boles, "Thermodynamicén Engineering Approach”,"8Edition, Tata McGraw
Hill, 2014
COURSE OUTCOMES
At the end of the course student should be able to:

CO1 apply the properties of fluids withhathematical knowledge

CO2 examine the change of fluid properties during flow through circular conduits

CO3 estimate the performance of the rotary machines and reciprocating pumps

CO4 analyze the work and heat interactions associated with a presgrdmess path, and to perform ¢
first law analysis of a flow system

CO5 demonstrate Carnot , Clausius equality , Inequality theorems and apply the principles of ent
real time applications.
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16GE212 CAREER DEVELOPMENT PROGRAMME IV L T P C
0

(Commonto all B.E. / B. Tech. Courses) 1 2 2*
UNIT | COMMUNICATION & SOFT SKILLS 7
Group Discussioni Ty pes, gui del i nes, rol es, Dobs ai
Etiquettes’ Meaning, Purpose, Interview Process and Types, Chetkllst 6 s Dandt s, f

of Self Introduction.

UNIT I LINGUISTIC SKILLS IV 15
Cloze test, Direct & Indirect speech, Question Tags, Homonyms, HIGH LE\@Inonyms,
Antonyms, Idioms and Phrases.

UNIT I VERBAL REASONING - 1lI 7
Logical reasoning Machine Input & Output, Coded Inequalities, Puzzles, Cubes, Data sufficie
Analogy.

UNIT IV VERBAL &NON VERBAL REASONING - IV 8

Critical reasoning Statement Argument & Assumption, Courses of Action, Inferences.

Non Verbal reasoninginsert the missingharacter, Figure series, Odd man out, Cubes & D
Logical Venn diagram.

UNIT V PRACTICALS 8

Group Discussion, Online typing, Mock Interview, Company website references.
L:15 T:0 P:30 Total: 45 PERIODS

TEXT BOOKS
1 Barun K. Mit hDreav,el oRpemresnan a’l iStoff t Skill so, Oxford
2 S.P.Bakshi, AObjective Englisho Arihant Public
REFERENCES
1 Dr . R.S. Agar wal , AfA modeenbappReasbntog®er BalCh
2013.
2 S. P. BakshiEngilQbsjheoc tArviehant Publications, 2014.
3 Dr . Aggar wal R.S and Moni ka Agar wal , iObj ecti
Company Ltd., 1999.
4 Arun Sharma & Meenakshi Upadhay, oVerbal abilit
5 Dutt Kiranmai . P, Rajeevan Geethe & Prakash C. 1L

Cambridge University Press India Pvt.Ltd , 2008.
COURSE OUTCOMES
At the end of the course students should be able to
co1 Bring behavioral changdblrough interview etiquettes & communicate well.
Cco2 Improve their thinking ability.
Ccos3 Solve the puzzles through their lateral thinking ability.
co4 Think critically and attain solutions for the problems.
CO5 Speak better in GD and thorough with tompany details.

SNSCT / B.E. EIE /R2016



16GE214 CAREER DEVELOPMENT PROGRAMME IV L T P C
(Common to all B.E. / B. Tech. Courses) 1 0 2 2

UNIT | BODY LANGUAGE 9

Body Languagé Introduction, Elements, Grooming, Body Langué§®stures and Gestures, Dress
Etiquette Hygiene and Cleanliness, Time Management, Body LanguBgsitive and Negative
,Importance of body language in Communication.

UNIT I INTERVIEW ETIQUETTE 9
Interview Etiquettes Me ani ng, Pur pose, Process, Types,
Introduction, Code of Conduct for Interviews, Mock Interview

UNIT 1l RESUME BUILDING 9

Resume Building Introduction, difference between Resume and CV, Strategy of resume writing,
of the resume, clarity and crispness, foranrad content, Resume Etiquetteo 6 s and Do
resume writing.

UNIT IV GROUP DISCUSSION 9

Group Discussioii Types, Key steps to succeed in GD, Skills required for GD, Importance of GC
Guidelines Do6s and Dont 6s durSunmung @pPMockiGb.e t ec hni
UNIT V PRACTICALS 9

Extempore Speech, Company website References, Short speech.
L:15 T:0 P:30 Total: 45 PERIODS

TEXT BOOKS

1 John Eastwood, AfiOxford Practice Grammar 0, Oxf o
2 Barun K. Mithra, AP&pfon&kitysbDeveOkdpmdnt &
REFERENCES

1 Sanjay Kumar ACommunication Skillso, O»
2 R. V. Praveen, fAQuantitative Aptitude and Reason
3 Dr . Aggar wal R.S and Moni ka Agar wal ,Sultam @Chgndk and i

Company Ltd., 1999.

4 Arun Sharma & Meenakshi Upadhay, oVer bal abilidt
5 Dutt Kiranmai . P, Rajeevan Geethe & Prakash C. 1L

CambridgeUniversity Press India Pvt.Ltd , 2008.
COURSE OUTCOMES

At the end of the course students should be able to

COo1 Exhibit appropriate body language and interview skills.

CO2 Speak effectively in group discussion and acquire interpersonal skills.
CO3  Acquire the professional skills of Group discussion and Resume writing.
CO4 Improve thinking, listening and speaking skills.

CO5 Demonstrate an understanding of the principles of active listening.
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16EI1230 TRANSDUCERS AND MEASUREMENTS L T P C
LABORATORY

0 0 2 1
LIST OF EXPERIMENTS

Displacement versus output voltage characteristics of a potentiometric transducer.
Characteristics of Strain gauge and Load cell.

Characteristics of LVDT, Hall Effect transducer.

Characteristic of LDR, thermistor atigdermocouple.

Step response characteristic of RTD and thermocouple.

Wheatstone and Kelvin double bridge for resistance measurement.

Schering Bridge for capacitance measurement and Anderson Bridge for inductance
measurement.

8. Calibration of Single phadénergy meter.

9. Calibration of Single phase Wattmeter.

10. Calibration of Ammeter and Voltmeter

NookwdR

MAJOR EQUIPMENTS / SOFTWARE REQUIRED

0 Potentiometer Linear Displacement 0 Wheatstone bridge kit

0 Transducer Kit 0 Decade Resistance Box

0 Strain Gauge and Load Cell kit 0 Multimeter

0 Loads for measurement 0 Kelvin s Double br

0 LVDT trainer kit 0 Schering Bridge kit

0 Hall Effect characteristics trainer 0 Decade Capacitance Box

0 Photoconductive trainer kit 0 Andersongridge kit

0 Thermistor trainer kit 0 Decade Inductance Box

0 Heater 0 Energy meter calibration kit

0 Thermistor 0 Watt meter calibration kit

0 Thermometer 0 Single phase ammeter kit

0 RTD 0 Single phase voltmeter calibration kit
0 Single phase resistive load

L:0 T:0 P:30 Total:30 PERIODS

COURSE OUTCOMES
At the end of theourse student should be able to:
CO1 Study the characteristics of Strain Gauge, potentiometer

C0O2 Understand the characteristics of LVDT, LDR and temperature transducers
CO3 Analyse the working of DC bridges

CO4 Measure Inductance and capacitansimg AC bridges

CO5 Calibrate various meters

SNSCT / B.E. EIE /R2016



16ME215 THERMOFLUIDICS LABORATORY L T P C

0O 0 4 2
LIST OF EXPERIMENTS

Valve timing and port timing diagrams for IC Engines

Port timing diagrams for IC Engines.

Performance test on a petrol Engine

Performance test on a diesel Engine

Demonstration on the steam boiler

Determination of the coefficient of discharge of given orifice meter / Venturimeter
Performance studies on centrifugal pump

Performance studies on reciprocating pump

. Performance studiemn reaction turbine

10. Performance studies on impulse turbine

©CoNOoOAODNE

MAJOR EQUIPMENTS / SOFTWARE REQUIRED
0 Orifice meter

Venturimeter

Centrifugal pump

Reciprocating pump

Francis Turbine

Pelton wheel

Engine cut section models

Single cylinder petrol engine with mechanical dynamometer

Single cylinder diesel engine with electrical dynamometer Steam Boiler

L:0 T:0 P:60 Total:60 PERIODS

O« O« O« O« O« O« O« O« O

COURSE OUTCOMES
At the end of the course student should be able to:
CO1 familiarize withflow measuring instruments like venture and orifice meter

CO2 know the operation of pumps and turbines

CO3 able to draw performance graphs for pump and turbine

CO4 analyze the thermal characteristics of IC engines

CO5 evaluate efficiency Test on l.€ngines and its timing diagrams
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16GE301 PROFESSIONAL ETHICS L T P C
(Common to all B.E. / B. Tech. Courses) 3 0 O 3

UNIT | ENGINEERING ETHICS 9

Senses of Engineering ethicsVariety of moral issue$ Types of inquiry Moral dilemmas. Moral
autonomyi Kol ber g oisGi tl H @ grayiocensehsbhseamd gontroversyprofessions anc
professionalism professional ideals and virtuésheories about right actianselfinteresti customs
and religioni use of ethical theories.

UNIT 1l ENGINEERING AS SOCIAL EXPERIMENTATION 9

Engineering as social experimentatioengineers as responsible experimentecedes of ethic a

balanced outlook on laiCase studies.

UNIT I ENGINEERS RESPONSIBILITY FOR SAFETY 9
Safety and risk assessment afafety and risk risk benefit analysis reducing riskk Case studies.
UNIT IV RESPONSIBILITIES AND RIGHTS 9

Collegiality and loyaltyi respect for authority collective bargaining confidentialityi conflicts of
interest T occupational crime professional rights employee righti discriminationi intellectual
property rights, Case studies.
UNIT V GLOBAL ISSUE 9
Multinational corporationsi environmental ethic§ computer ethicsi weapons developmerit
engineers as managedrsconsultingengineers engineers as expert witnesses and advisarsoral
leadershipp sample code of conduct, Case studies.

L:45 T:0 P:0 Total: 45 PERIODS

TEXT BOOKS

1 Mi ke Martin and Roland Schinzinger, AiEthics in E

2. Govindarajan. M, Natarajan. S, Senthil kumar. V.S,

REFERENCES

1 Charl es E. Harri s, Mi chael S. Pritch&odceamtds Man
Cengage Learning, 2009 .

2 lLauraP. Hart man and Joe Desjardins, iBusiness Et h
Responsibilityodo McGraw Hill education, Il ndia Pvt

3 Charles B. FIl edder mann, AEngi neering Ethicso, Pe

4 Prof. (Col) P S Bajaj and iBmn. | Radj aAgPawaslpecfiBus
(2004).

5 David Ermann and Micldalhd ¢S SmaufSocAi @dmput eOrxsd,or d

COURSE OUTCOMES

At the end of the course student should be able to:

CO1 Understand the basic perception of profession, professional ethics, various moral issues and uses of
theories.

CO2 Identify various social issues, industrial standards, code of ethics and role of professional ethics in engin
field.

CO3 Realize the responsibilities of an engineer for safety and risk benefit analysis.

CO4 Recognize the professional rights aedponsibilities of an engineer.

CO5 Acquire knowledge about various roles of engineers in variety of global issues and able to apply ethical prir
to resolve situations that arise in their professional career.
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16CS451 OBJECT ORIENTED PROGRAMMING USING C++ L T P C
(Common to ECE,MCT, EEE & EIE) 3 0 O 3

UNIT | INTRODUCTION 9
Need for object oriented programmirig Procedural Languages vs. Object oriented apprda
Characteristics Object oriented programmiinG++ Programming Basics: Badtrogram Constructiol
I Output Using cout Input with cinT Data types Variables and ConstantsOperators’ Control
StatementdanipulatorsType conversion.

UNIT Il OBJECTS AND CLASSES 9
Simple Classi C++ Objects as Physical ObjedtsC++ Object asData typesi Constructors anc

Destructorsi Object as Function Argumenis Returning Objects from Functioris Structures anc
Classe$ Arrays and Strings.
UNIT 1l OPERATOR OVERLOADING AND INHERITANCE 9
Need of operator overloadingy Overloading UnaryOperatorsi Overloading binary Operatoris
Overloading Special Operatois Data Conversiori Inheritance: Derived Class and Base Clas
Derived Class Constructoiis Overriding Member Functior€lass Hierarchie$ Public and Private
Inheritancé Levels oflnheritancé Multiple Inheritance.
UNIT IV POLYMORPHISM AND FILE STREAMS 9
Virtual Functioni Friend Functiori Static FunctiorAssignment and Copy Initializatioh Streams
String I/O1 Character I/Gi Object 1/0O71 1/0O with Multiple Objectsi File Pointersi Disk /0O with
Member Function$ Error Handling in File I/0O.
UNIT V TEMPLATES AND EXCEPTION HANDLING 9
Templates: Introduction Function Templateg Overloading Function TemplatésClass Templates
Exception Handling Syntax, multipleexceptions, exceptions with arguments.

L:45 T:0 P:0 J:0 Total: 45 PERIODS

TEXT BOOKS

1 Robert Lafore, Object Oriented Programmingdn+, Galgotia Publication, 2009.

2. Deitel & Deitel, AC++ How to programo, Prentice

REFERENCES

1 D.S. Malik, AC++ Programmingo, Thomson, 2007.

2 K. R. Venugopal, Raj kumar and T. Ravishankar, AMas"
2006.

3 Balagurusamy A Obj ect Oriented Pr ogr amnmw HillgEduedtiank2018.+ + 0, ¢
4 Joyce Farellent@@bjpPeotgr amming Using C++0, Fourth
5 Subhash K U, fAObject Or iHErstEditidn, FRarsomgEdecationi2019. Wi t h C

COURSE OUTCOMES

At the end of the course studeshipuld be able to:

CO1 Determine the needs of object oriented programming.

CO2 Differentiate the functionalities of object oriented approach and procedural languages.

CO3 Demonstrate the concept of operator overloading and inheritance.

CO4 Demonstratehe concepts of polymorphism and file streams.

CO5 Develop create templates and handle exceptions.

SNSCT / B.E. EIE /R2016
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16EI301 PIC MICROCONTROLLERS AND ARM PROCESSOR L T P C
3 0 1 4

UNIT | PIC MICROCONTROLLER 9+3
Architecture’ memory organization addressingnodesi instruction seti PIC programming in
Assembly & Ci I/O port, Data Conversion, RAM & ROM Allocation. Implementation using MPLA
Arithmetic and logical operations, Addressing modes
UNIT 1l PERIPHERAL INTERFCAING OF PIC MICROCONTROLLER 9+3
Timersi Interrupts, 1/O portsl2C bus ADC, DAC and Sensor Interfacingnterfacing LCD Display
i Keypad InterfacingUART- CCP modulesFlash and EEPROM memories Implementation usi
MPLAB: /O Configuration and DAQ (Sensor Interfacing) , Interfacing ADC f&DL display,
Interfacing DAC to RELAY , Interfacing KEYPAD
UNIT M ARM ARCHITECTURE 9+3
ARM Architecture ARM pr ogr ammdéddressingnmodegnbktruction seData processing
instructions, Data transfer instructions, ARM Condition codes, Bran8udsyare interrupt (SWI),
Multiply instructionsARM Assembly Language programming .
UNIT IV PERIPHERAL INTERFCAING OF ARM PROCESSOR 9+3
Timeri UART Tinterrupt structuré ADC AND DAC Interfacing keyboard Interface, LCD interface
on chip ADC/DAC interface. Implementation using Keil: Interfacing ADC for LCD displa
Interfacing DAC to RELAY , Interfacing KEYPAD
UNIT V APPLICATIONS 9+3
ARM Processor based Reahe Car Theft Decline SystemARM Processor based Drunken Peop
Identification WithAuto Ignition Disable Functioiesign and Implementation of Automatic Turn o
for Water Pump with Four Different Time Slots using ARM Procegd®M Cortex (STM32) based
Solar Street Light

L:45 T:0 P:15 Total: 60 PERIODS

TEXT BOOKS

1 Muhammad AliMa z i di , Rolin D. Mckinl ay, Danny Causey
Assembly and C for PIC180 |, Pearson Education 2

2 Andrew Sl oss, Dominic systems and chris wright,
s y st e avier,Indig prisate limited, New Delhi, 2009

REFERENCES

1 Dr. Jonathan W. Valvano, #fAEmbedédw dJliyrsotceomst:r ollnter

2 A. K. Ray & K. M Bhurchandi, AAdrahitecterelPrograneming and
Interfacing , Tata Mc Graw Hill, 2006.

3 Yn-cheng Liu, Gl enn A. Gi bson, AMi crocomputer syste
Design , 2nd Edition, Prentice Hal/l of I ndia

4 Michael J. Po nAtdisonAVestey,ead2ied C
COURSE OUTCOMES
At the end of the course student should be able to:
CO1 Understand the architecture of PIC microcontroller and perform basic arithmietigc&l operations in MP LAB
CO2 Interface PIC microcontroller with I/@evices and implement them in MP LAB
CO3 Acquire Knowledge of ARM Processor and implement logic operations in Keil
CO4 Interface ARM Processor with the 1/0 devices and implement in Keil.
CO5 Develop programs for real time applications using ARM Processo
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16EI302 INDUSTRIAL INSTRUMENTATION 71 I L T P C
0

UNIT | VARIABLE HEAD TYPE FLOWMETERS 9
Theory of fixed restriction Variable Head Type Flow Metei®rifice Plate: Types of orifice platés
Venturi Tubel Flow Nozzlei Dall Tubé Pitot Tubei Installation of Head Flow Meters.
UNIT 1l QUANTITY METERS, AREA FLOW METERS AND MASS FLOW 9
METERS

Positive Displacement Flow MetefsNutating Disci Reciprocating Pistoii Oval Gear and Helix
Type Flow Meters Inferential Meteii Turbine FlowMeteri Area Flow Meteii Rotameteii Theory
and Installation Mass Flow Meteii Thermali Coriolis Type Mass Flow Meters Calibration of
Flow Meters using dynamic weighing method.
UNIT M ELECTRICAL TYPE FLOW METERS 9
Principle and constructiondktails of electromagnetic flow metedifferent types of excitation usec
i Ultrasonic flow meter§ Laser Doppler anemometeérVortex shedding flow meter Target flow
meteri Guidelines for selection of flow meter.
UNIT IV LEVEL MEASUREMENT 9
Level measurementi Float, Displacer type i Bubbler system i Electrical level gauge:
i Resistance 1 Capacitance i Nuclear radiation and Ultrasonic typé&Boiler drum level
measurement: Differential pressure method.
UNIT V MEASUREMENT OF VISCOSITY, HUMIDITY AND MOISTURE 9
Viscosityi Rotameter type viscometerConsistency meteiis Dry and wet bulb psychrometeirdHot
wire electrode type hygrometérDew celli Electrolysis type hygrometdér Commercial type dew
point meteli Moisture measuremerit:Moisture measurement in granular materials.

L:45 T:0 P:0 Total: 45 PERIODS

TEXT BOOKS

1 Doebelin E. O, AMeasur ement Syst ems Applic
Company, 8 Edition, 2004

2 Kri shnaswamy | n«tr tAhenrdtuasttird m |, New Age”dEldih'\on,<
2010

REFERENCES

1 Jain, R. K., ifiMechani cal and I ndustr i aYEditde 2999

2 Nakra,B. C. , and Chaudry, KaKd, AlAmsatl ry s memt,

Publishing Company Limited®Edition, 2009
3 Singh. S. K, Al ndustri al "“Hditios tTataiMeEravi Hillt Education,22008.
4 Patranabis, D., APrinci pl e'SEditon TatanMcGsmw Hill publishihgn <
Company Ltd., New Delhi, 2010.
5 Liptak, B.G., fAlnstrumentati on En giEdior 2085 Ha
COURSE OUTCOMES
At the end of the course student should be able to:
CO1 Identify thehead type flow meters for specific applications
CO2 Describe the installation of flow meters
CO3 Implement various electrical type flow meters
CO4 Apply sound knowledge on selection of suitable level instruments
CO5 Attain basic knowledge in viscositynoisture and humidity measurement
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16EI310 CAREER DEVELOPMENT PROGRAMME V L T P C
0

2 0 2
UNIT | CIRCUITS AND ANALYSIS 6
Kirchhoff és | aws, mesh and n eartaand twepoat |Ngtwarks
Functions; Static and dynamicharacteristics of Measurement Systems; Error and uncerte
analysis.
UNIT Il TRANSDUCERS, MECHANICAL MEASUREMENT AND 6

INDUSTRIAL INSTRUMENTATION

Resistive, Capacitive, Inductive and piezoelectric transducers and their signal condit
Measuremenbf displacement, velocity and acceleration (translational and rotational), force, t
vibration and shock; Measurement of pressure, flow, temperature and liquid level; Measuremer
conductivity, viscosity and humidity.
UNIT 1l ANALOG AND DIGITAL ELECTRONICS 6
Characteristics of diode, BJT, JFET and MOSFET,; Operational amplifiers and its applic
Instrumentation amplifier; Mo-I and Ho-V converter. Combinational logic circuits, minimization
Boolean functions; Sequential circyitlip-flops, counters, shift registers; Multiplexer, S/H circl
Analogto-Digital and Digitalto-Analog converters; Microcontrollers and Microprocessors.
UNIT IV ELECTRICAL AND ELECTRONIC MEASUREMENTS 6
Bridges and potentiometers, measurement of Rnd. C; Measurements of voltage, current, po\
power factor and energy; A.C & D.C current probe; Extension of instrument ranges; Q me
waveform analyze; Digital voltmeter and muttieter; Time, phase and frequency measurements.
UNIT V ELECTRICAL MACHINES 6
Single phase and three phase transformequivalent circuit, tests, regulation and efficiency; |
machines and AC machinés types, windings, generator characteristics, armature reactior
commutation, starting and speed control of motibn&e phase induction motors.

L:30 T:0 P:0 Total: 30 PERIODS

TEXT BOOKS
1 Doebelin E. O, iMeasur ement Systems Application
Edition, 2004.

2 Krishnaswamy. K, 01 ndu st intedtiondl RrivaterLimited, 2rtd &ditionp 2080, N ¢
REFERENCES

1 Jain R.K., fAiMechanical and I ndustri al Measur emet

2 Nakra B.C., and Chaudry K. K., Al nstr umeHilPublishingn Me
Company Limited, 8 Edition, 2009.

3 Singh. S. K, Al ndustrial I nstr ume n ti &itl Edocatiorg2008. Con't r

4 Patranabis D.,APrinciples of I ndustri al nglConmgpany Lidmne

New Delhi, 2010

5. Liptak B.G Alnstrumentati on Engi nditors 208Bandb ook (!
COURSE OUTCOMES
At the end of the course student should be able to:
CO1 Design and analysis of circuits
CO2 Understand thevorking of various transducer and instruments used in industries
CO3 Acquire knowledge on analog and digital electronic circuits
CO4 Acquire knowledge on various electrical measuring instruments
CO5 Gain knowledge on various motors and generators
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16GE313 CAREER DEVELOPMENT PROGRAMME V L T P C
(Common to all B.E. / B. Tech. Courses) 1 0 2

UNIT | QUANTITATIVE ABILITY | 9
Number theory Shortcuts, Divisibility criteria Unit place deductiohCM &HCF, Square root an
Cube Root, Decimal &raction, Percentage.
UNIT 1l QUANTITATIVE ABILITY I 9
Profit, loss and discount, Simple and compound interest, Ratio & Proportions, Mixtures & Alle
Partnership.
UNIT I QUANTITATIVE ABILITY Il 9
Problems on Ages, Average, Venn diagram, Clocks, Calendar, Data InterpréBatiamart Pie chart
Line chartTables chart.
UNIT IV VERBAL REASONING | 9
Analytical reasoning - Linear, Circular & Complex arrangement, Blood relation, Direction Probl
Puzzle.
UNIT V VERBAL REASONING I 9
Logical reasoning- Number and Alpha series, Odd man out, Element series, Logical series, (
and decoding, Analogy, Alphabets, Logical sequence of words.

L:15 T:0 P:30 Total: 45 PERIODS

TEXT BOOKS
1 Raj esh Var ma, AfFast Track Objective Arithmetic
2 BS Sijwalk | ndu Sijwali, A New Approaech bab & ReAansad n
Publications.

REFERENCES

1 R. V. Praveen, fiQuantitat iPudicatopt i tude and Reason
2 R. S. Agar wal , iQuantitative Aptitude for Compet
3 M. K. Panday, HAAnalytical Reasoningo6, Magical Se
4 Wil eybds QuantitalPtAiAnand. Apti tude Book

5 The Pearson Guide To QuantitatiAptitude For Competitive Arun Sharma.
COURSE OUTCOMES

At the end of the course students should be able to

co1 Know the both analytical and logical reasoning

Cco2 Apply the shortcut methods in quantitative aptitude.

Co3 Solve application orientatembncepts in quantitative aptitude.

CO4 Improve the quality of the student as a finished product for their corporate life.
CO5 Understand and practi¢®gical reasoning.
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16CS452 OBJECT ORIENTED PROGRAMMING USING L T P C
C++LABORATORY
(Common tcECE,MCT, EEE & EIE) 0 0 4 2
LIST OF EXPERIMENTS
1. Define a class to represent a bank account to include the following members.
Data Members: Name of the depositors, Account number, Type of account, Balance amount in the acc
Member functions:
To initialize values to data members
To deposit an amount
To withdraw an account after checking the balance
To display the name and the balance
Note: Try to use all types of constructors
Apply function overloading and operator overloading to the givehlpms.
Implement the concept of default argument function.
Implement the concept of array of objects.
Apprehend a class with dynamic objects and use constructors and destructors.
Execute the concept of Inheritance.
lllustrate the use of static data memhbad static member functions by keeping track of number of inste
of object that are created and alive.
Implement friend functions and friend classes to add the private data member of two different classe
Exercise the file handling concepts Copy tlomtent of one file to another file by removing unneces:
spaces between words.
10. Realize the following concepts:
(i) Class templates and Function templates
(i) Exception Handling
11. Design Experiments.
12.Application Oriented Experiments: Mini Project.
MAJOR EQUIPMENTS / SOFTWARE REQUIRED

No oA wN

© o

Hardware
0 PCi 30 nos.
0 Processor 2.0 GHz or higher
0 RAM 256 MB or higher
0 Hard diski 20 GB or higher
0 OS Windows 2000/ Windows XP/ NT
Software
Turbo C (freeware)t o be installed in all PCb6s.

L:0 T:0 P: 60 Total:60 PERIODS

COURSE OUTCOMES
At the end of the course student should be able to:
CO1 Strengthen the problem solving ability by applying the characteristics of an-aisjeated approach.

CO2 Implements fundamental constructs of OQifasses,objects friend function, inline functions ar
dynamic programming.

CO3 Apply critical thinking skills and creativity to solve the problems.
CO4 To design and implement object oriented software to solve moderately complex problems.

CO5 Developapplication using OOP concepts
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16E1320 PIC MICROCONTROLLERS AND ARM PROCESSOR L T P C
LABORATORY
0O 0 2 1
LIST OF EXPERIMENTS

LED Blinking using PIC controller (16F877A) with MPLAB

To display a message on LCD using PIC controller

Interfacing ADC to display analog to digital conversion values on LCD
Interfacing KEYPAD to display value on LCD when a key is pressed.
To display message in 7segment

Interfacing GSM modem to send and receive the message
Interfacing Bluetooth module

Interfacing Zigbee Module

Interfacing RELAY to turn the relays ON and OFF

10 Display a message using 12C Protocol

11. Traffic light controlleri Two lane

12. Traffic light controlleri Four lane

©CoNOh~®DRE

MAJOR EQUIPMENTS / SOFTWARE REQUIRED

PIC MC Trainer Kit
APRM 7 ProcessdKit
12 V Power Supply
Zigbee Module
Ardiuno Kit

4x4 LCD Display
Connection Pin

RS 232 Cable

Wi-Fi Module
Keyboard

O« O« O« O« O« O« O« O« O« O«

L:0 T:0 P:30 Total:30 PERIODS

COURSE OUTCOMES
At the end of the course student should be able to:
CO1 Understand the architecture of PIC microcontroller

CO2 Interface PIC microcontroller with I/O devices

CO3 Acquire Knowledge of ARM Processor

CO4 Interface ARM Processor with the I/O devices and implement in Keil.
CO5 Develop programs for real tinrapplications using ARM Processor
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16EI321 INDUSTRIAL INSTRUMENTATION LABORATORY L T P C

©CoNOoOA~®DNR

LIST OF EXPERIMENTS

Discharge coefficient of orifice plate.

Discharge coefficient of Venturi Meter.

Calibration of pressure gauge.

Torquemeasurement.

Viscosity measurement.

Vacuum pressure measurement.

Level measurement using differential pressure transmitter.

UV 1 Visible spectrophotometer.

pH meter standardization and measurement of pH values of solutions.

10 Measurements afonductivity of test solutions.

MAJOR EQUIPMENTS / SOFTWARE REQUIRED

O« O« O« O« O« O« O¢ O¢ O« O« O«

Orifice plate

Venturimeter

Dead weight tester with pressure gauge
Torque trainer

Saybolt Viscometer

Vacuum gauge

DP transmitter

UV 1 Visible spectrophotometer
pH meter

Conductivity meter

Tacho meter

L:0 T:0 P:30 Total:30 PERIODS

COURSE OUTCOMES
At the end of the course student should be able to:

COo1

CO2
CO3
CO4
CO5

Ability to experimentally measure industrial process parameters such as flow,
temperature, pressure avidcosity

Ability to measure and analyze pH, conductivity, UV absorbance and transmittance
Ability to identify, formulate, and analyze problems regarding sensors and transmitter
Ability to understand the operation of different typeswélytical Instruments

Able to calibrate meters, sensors and transmitters.
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16EI1324 PLC & SCADA L T P C
0

UNIT | INTRODUCTION TO PLC 9
Automationi Definition, Components & Applications. PLICHistory, Architecture, Comparison witr
relay logic, Inputs, Outputs, PLC scan cycle, Concept of sink and source, Normally Ope
Normally closed Contacts. Ladder logic programming.

Software Implementation: Logic gates

UNIT 1l PLC PROGRAMMING 9
Program Instructions, Basic programs usswitches and coils, Concept of Latch, blinking ar
process repeat. Timers & Counters in PLC. Software Implementation: Two way Traffic Control,
way Traffic Control, Coffee maker application, Packing application, Bottle filling application.
UNIT M ALLEN BRADLEY PLC 9
Allen Bradley PLCi pin configuration and technical specifications, Programming Instructions. h
and Output Wiring, Installation, Selection, Trouble shooting and Maintenance. RSLogix
implementation: Material Handling, Automationtrol of warehouse door, Automatic lubrication
oil supplier, Conveyor belt motor control, Automatic car washing machine, Bottle label detection

UNIT IV SCADA 9
SCADA: Introduction, Evolution, Features, Architecture, Communications, Configura
Wonderware Intouch SCADA Implementation: Creating & Editing graphic display with anima
Data Entry / Start Stop command, Analog entry, Sizing, Movement, Blinking, Visibility, Filli
Creating Alarms & Events, Writing logic through script.

UNIT V SCADA INTERFACING & APPLICATIONS 9
Interfacing SCADA & PLC. PLC and SCADA Applications: Parking System, Priority Circuit (Q
Competitions), Product Packaging, Water level monitoring system, Automatic door control, autc
coffee maker.

L:45 T:0 P:0 Total:45 PERIODS
TEXT BOOKS
1 Gary G Anderson, APLC Programming using RSLogi:
Volume 1 (Plc Programming Basics), Create Space Independent Publishing Platform
2 Stuart A Boyer, SCADA supervisory contraihd data acquisition

REFERENCES
1 K. L.S. Sharma, Overview of Industrial Process Automation, Elsevier, 2011 Batten G. L., Programmable
Controllers Mc Gr aw Hi || Il nc. , Second Edition

2 Pradeep Kumar & Srivashtava ,Programmable Logic Contrdlét BPublications
3 Mdhuchhanda Mitra, SamarjitSen Gupta, Programmable Logic Controllers and Industrial Automatic
I ntroductionbo Penram I nternational Publishing 1

4 Hughes . T, Programmable Logic Controllers , I SA
5 Gordan Clark, DeelReynder s, APracti cal Modem SCADA Protoc

COURSE OUTCOMES

At the end of the course student should be able to:

CO1 Understand architecture of PLC and develop ladder logic programs for logic gates implementation

CO2 Gain knowledge of programmirgpncepts of PLC and develop programs for real tpyications

CO3 Implement real time control using Allen Bradley PLC

CO4 Design front end for various practical applications using wonder ware Intouch SCADA

CO5 Interface PLC & SCADA and implement theior monitoring and control applications

SNSCT / B.E. EIE /R2016



16EI1322 VIRTUAL INSTRUMENTATION L T P C

UNIT | INTRODUCTION 9
Block Diagram of a Virtual InstrumeiitPhysical Quantities and Analog Interfadeldardware and Softwairie
User Interface$ Advantagef Virtual Instruments over Conventional Instrumeintarchitecture of a Virtual
Instrument and its Relation to the Operating System.
Basic programming using Labview: Arithmetic and Logical operations
UNIT Il PROGRAMMING TECHNIQUES 9
FOR Loops, WHILE Loop$ CASE Structurd Sequence Structuiie Formula Nodes Arrays and Clusters
Array Operations Bundle/Bundle by Namé UnBundle/Unbundle by Namie Graphs and Charis String and
Filel/OTHi gh Level and LU atwibute @odes Locdrdnd @obdl YVatablss.
Implementation using Labview: Calculation of CGPA, Generation of waveforms (Sine and Square)
UNIT I INSTRUMENT INTERFACE STANDARDS 9
EIA 232 Interface StandaidEIA 485 Interface StandaidEIA 422 InterfaceStandard 20 mA Current Loop
i Serial Interface ConvertersData Acquisition Systeni Serial Bus : CAN Bug MOD Busi ISO-OSI
Models.
UNIT IV DATA ACQUISITION AND INSTRUMENT CONTROL 9
DAQ i Components Buffers: Buffered and NoBuffered /07 Analog I/O i Digital /0 7 Counters and
Timers - Instrument Control: VISAI GPIB i- PC Hardware Structuré Timing - Interruptsi DMA i1
GPIB/IEEE 488 Concepts. Implementation using Labview: Real time temperature measurement and
Measurement of Level.
UNIT V APPLICATIONS 9
Temperature Indicatdr Tank Simulatiori ON-OFF Controlleri PID Controlleri CROT Function Generator
I Real Time Data Acquisitioin IMAQ T Motion Control: General Applicatioris Feedback Devices Case
Studies.
L:45 T:0 P:0 Total: 45PERIODS

TEXT BOOKS

1 Sanjay Gupta and Joseph John. , AVirtual I

Publishing Company Ltd. "®Edition, New Delhi, 2010

2 Garry W Johnson, #AdALabVIEW Gr aphi cald4thEdtorg r2a06

REFERENCES

1 Gupta S. and Gupta J. P., APC I nterfacing fc¢
of America, 2nd Edition, 1994.

2 Dr . Sumat hi . S and Prof . Surekha. PSy sit leants
Edition, 2007.

3 Johnson Gary W. and Jennings Ri chard, - HilL
Professional, 3rd Edition, New York, 2006.

4 Jovitha Jerome, oVirtual | nst ume n t“&ditiom Newwelhi,
2010.

COURSE OUTCOMES

At the end of the course student should be able to:

CO1 Understand virtual instrumentation and develop Lab VIEW programs for arithametitogical operations

CO2 Gain knowledge of conditional statements dite handling and develop Lab VIEWWrograms for practical
applications

CO3 Understand the various interface standards used in instrumentation

CO4 Acquire real time data using DAQ and control process parameters using Lab VIEW

CO5 Develop Lab View programfor real time applications

SNSCT / B.E. EIE /R2016




16EI1323 PROCESS CONTROL L T P C
0

UNIT | INTRODUCTION TO PROCESS CONTROL 9
Need for Process Contrél Mathematical Model of Level Pressure and Thermal Proces$es
Interacting and Nointeracting Systems Degrees of Freedofin Continuous and Batch Proces$es
Self Regulatiori Servo and Regulatory Operations.
UNIT 1l CONTROL ACTIONS 9
Characteristic of ONDFFi Single Speed FloatirigProportionail Integral and Derivative Controllers
i composite contromodes: P+Iii P+D and P+I+D Control Modesis electronic controllers to realize
various control actions Guidelines for selection of controller mode.
UNIT 1l FINAL CONTROL ELEMENTS 9
I/P Converteii Pneumatic and Electric ActuatdrsControl Valves’ Characteristic of Control Valves
i Inherent and Installed Characteristic¥/alve Bodyi Commercial Valve Bodies Control Valve
SizingT Cavitation and Flashing Selection Criteria.
UNIT IV CONTROLLER TUNING 9
Evaluation Criterid IAE T ISET ITAE and¥s decay ratid Tuningi Process Reaction Curve Metho
i Continuous Cycling Method and Damped Oscillation Method.
UNIT V CONTROL SCHEMES 9
FeedForward Control Ratio Controli Cascade Contrdl Inferential Control Split-Range Control
L:45 T:0 P:0 Total: 45 PERIODS

TEXT BOOKS

1 Stephanopoul os G, ACHMemilmalr ofuadt e 9 € of

Edition, Prentice Hall of India, New Delhi, 2005.

2 Seborg D.E., Edgar T. F. and MeClolnitahld mp =
Wiley John and Sons, 2003
REFERENCES

1 Coughanowr D. R, APr ocess S"Editoe Mata Ms@ram Hills
International Edition, New Delhi, 2004.
2 D. P. Eckman, AAut o"Edition, dohnPWiley arel Sans, KewYiorkr 169
3 Considine D.M, AProcess | ns"lEditomd&ataMcGrawnHil,
New Delhi, 1999.
4 Bela. G. Liptak, Process Control and Opti:|
CRC Ress and ISA, 2005
5 Curtis D. Johnson, AProcess C'® Editionp IPeardon
Education, 2006.
COURSE OUTCOMES
At the end of the course student should be able to:
CO1 To develop mathematical modeling for fundameptakcesses
CO2 Select suitable controller for a process
CO3 Acquire knowledge about the characteristics and application of control valves
CO4 Understand the various controller tuning methods and its performance
CO5 Analyze the various multi loopontroller for complex process

SNSCT / B.E. EIE /R2016



16CS453 PROGRAMMING IN JAVA
(Common to EEE, BME & EIE) 3 0 O 3

UNIT | BASICS 9

The History and evolution of JavaAn Overview of Javd Data Types, Variables and Arrays
Operatorg Control Statements.

UNIT II CLASSES AND METHODS 9

Introducing Classeis A Closer look at Methods and Clas$esheritance Packages and Interfac
i Exceptions Handling.

UNIT [l MULTITHREADING 9
Multithreaded Programminig Enumeration$ Autoboxing and MetadataGenerics
UNIT IV STRINGS AND APPLETS 9
String Handling Input/output: Exploring java.i® Networkingi The Applet Class.
UNIT V APPLET WINDOWING TOOLKIT 9

Event Handlingintroducing the AWT: Working with Windows Graphics and Text Using AWT
Controlsi Layout Managers Menus.

L:45 T:0 P:0 Total: 45 PERIODS

TEXT BOOKS

1 Herbert Sehhd d@qgqmpgillJeatvea Ref erenceo,-HBEewW& nt h Edit
2. Harvey M. Dietel, fifiJava How t o 2007.ogr a mo, Sevent
REFERENCES

1 E. Bal agur usamy, iProgramming with-Hilla200&: A prin
2 Bruce Eckel, AThinking in Javao, -GFl8184248&6 Edi ti on
3 lvor Horton, i Be g i BditionnVgiley,)2804.dSBR: 9O 64668746.i f t h

4 Ken Arnol d, James Gosling, David Hol mes, i The

Professional Technical Reference

5 Kathy Sierra, Bert Bat es,6 OReilyeMadia, 2605r st Javao, Se
COURSE OUTCOMES
At the end of the course student should be able to:

CO1 Write the Java programming language fundamentals: its syntax, idioms, patterns and styles.

CO2  Write the essentials of the Java class library.

CO3 Understandhe threading control in Java environment

CO4  Know about handling strings and work with applets.

CO5 Logically think and implement any software projects in Java using applets
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16GE312 CAREER DEVELOPMENT PROGRAMME VI L T P C
(Common to all B.E. / BTech. Courses) 1 0 2 2
UNIT | LINGUISTIC SKILLS 10

Parts of Speeclg§entences Simple, Compound & Complex sentendeggical sequence of word:
Reading ComprehensioRaragraph writingJumbled wordsJumbled sentenceSrror Spotting, Idioms
& Phrases, Word SubstitutioBynonyms &Antonyms.

UNIT I QUANTITATIVE ABILITY 10

Number theory, Percentadgerofit loss and discoung§imple anccompound interesBroblems on
Average& Ages,Ratio & ProportionsPartnershipMixtures and allegatiorifime speed and distanc
Time and work, Probability?ermutation and combinatiollensuration, Clock€Calendars.

UNIT M VERBAL & NON -VERBAL REASONING 10

Analytical reasoning - Linear,Circular & Complex arrangement, Blood relati@irection
ProblemsDecision making.

Logical reasoning- Number andAlpha seriesDdd man outElement seried,ogical series, Coding an
decoding Syllogisms Alphabets Machia Input & Output Coded InequalitieRuzzlesCubesData
sufficiency,Analogy.

Critical reasoning - Statementi Argument & AssumptionCauses & effect€Courses of
Action, Inferences.

Non-Verbal reasoning - Insert the missing character, Figure seri@éapes & Dicesl.ogical Venn
diagram.

UNIT IV PERSONALITY DEVELOPMENT & SOFT SKILLS 8
Body Language i Introduction, Grooming, Body Language Postures and Gesturdressing
Etiquettes, Hygiene &leanliness, Time Management

Interview Etiquettes i Meaning, Purpose, Interview process and types, che¢klisb 6 s an
Dress codeSelf-Introduction.

Resume Building i Introduction, transformation between Resume and CV, Strategy of Re
Writing, Body of the resume, clarity and crispndesmna and content.

Group Discussioni Types, Key steps to succeed in Group Discussion, Guidélilese 6 s a n «
during Group Discussion, the technique of summing up.

UNIT V COMPANY SPECIFIC TRAINING 7
Company specific training.
L:15 T:0 P:30 Total: 45PERIODS

TEXT BOOKS

1 John Eastwood, AOxford Practice Grammar o, Oxfor
2 Rajesh Varma, fAFast Track Objective Arithmetico
REFERENCES

1 R. V. Praveen, AQuantitative Aptitude and Reasoni
2 R.S.Agarwali Quanti tative Aptitude for Competitive EX
3 S.P.Bakshi, fiObjective Englisho Arihant Publica

4 Edgar Thorpe & Showick Thorpe, AWi nning I ntervi
5 M. K. Panday,Refafsnoanliyntgioc,alMagi cal Seri es.

COURSE OUTCOMES

At the end of the course students should be able to

co1 Communicate well both in oral and written English.

Cco2 Solve the complicated problems with the thorough knowledge on the basics.
CO3 Think both criticaland logical to solve the problems.

CO4 Be a better personality in their professional and social life.

CO5 Face the recruitment challenges.
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16GE314 CAREER DEVELOPMENT PROGRAMME VI L T P C
(Common to all B.E. / B. Tech. Courses) 1 0 2 2
UNIT | QUANTITATIVE ABILITY IV 9

Time, speed & distaneAverage speedRelative speedTrain problems Boats and streamdRaces,
Chain rule, Time and worlPipes and cisterns.
UNIT I QUANTITATIVE ABILITY V 9

Permutation & Combination, Probabilitylensuration, Data sufficiency (Quants).

UNIT 11l VERBAL REASONING I 9

Machine Input and Output, Coded Inequalities, syllogisms, Problems on Cubes,
sufficiency(Reasoning).
UNIT IV CRITICAL REASONING 9

Statement and Argument, Statement and Assumption, Statement and Conclusion, Course ¢
Inference, Decision Making.

UNIT V NON- VERBAL REASONING 9

Figure series, Odd man out, Mirrbomage, Water image, Embedded Image, Cubes and Dices,
construction, Insert the Missing Characters, Analytical reasoning, Logical venn diagram.
L:15 T:0 P:30 Total: 45 PERIODS

TEXT BOOKS
1 Rajesh Varma, fAFast Track Objective Arithmetica
2 BS Sijwali | ndu Si j wal i, A New Approavcehr bad &R ehansaol n
Publications.
REFERENCES
1 R. V. Praveen, iQuant i t aRHi Rulgicatop.t i t e and Reasoni
2 R.S. Agar wal , AQuantitative Aptit e for Competi
n )

3 M. K. Panday, iAnal yti cal Reasoni
4 Wil eybds QuantitaPtAlAnand. Apti tude Bo
5 The Pearson Guide TQuantitative Aptitude For CompetitivieArun Sharma.

COURSE OUTCOMES

At the end of the course students should be able to

co1 Increase the students knowledge in both analytical and logical reasoning

Cco2 Apply the shortcut methods in quantitative Aptitude

Ccos3 Solve application orientated concepts in quantitative aptitude.

co4 Improve the quality of the student as a finished product for their corporate life

CO5 Use theidogical thinking and analytical abilities to solve Quantitative aptitude questions.

Magi cal Ser
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16CS454 JAVA PROGRAMMING LABORATORY L T P C

o

8.
9.

(Common to EEE, BME & EIE)

LIST OF EXPERIMENTS

Develop Rational number class in Java. Use JavaDoc comments for documentatior
implementation should use efficient representation f@tianal number, i.e. (500 / 1000) shot
be represented as (%2).

Develop Date class in Java similar to the one available in java.util package. Use Ji
comments.

Write a program to perform matrix multiplication with necessary constructors

Design a Javanterface for ADT Stack. Develop two different classes that implement
interface, one using array and the other using lifdlstdProvide necessary exception handling
both the implementations.

Design a Vehicle class hierarchy in Java. Write apexsjram to demonstrate polymorphism.
Design a generic Class that support different data type.

Design classes for Currency, Rupee, and Dollar. Write a program that randomly generate
and Dollar objects and write them into a file using object sertalizaWrite another program t
read that file, convert to Rupee if it reads a Dollar, and while leave the value as itis ifit1
Rupee.

Construct an applet that includes AWT components and perform actions on the componen
Design a scientific daulator using evendriven programming paradigm of Java.

10. Write a multithreaded Java program to print all numbers below 100,000 that are both prir

fibonacci number (some examples are 2, 3, 5, 13, etc.). Design a thread that generat:
numbers blew 100,000 and writes them into a pipe. Design another thread that ger
fibonacci numbers and writes them to another pipe. The main thread should read both the
identify numbers common to both.

MAJOR EQUIPMENTS / SOFTWARE REQUIRED

Hardware

1. LAN System with 33 node (or) standalone F83sNos
2. Printeri 3 Nos

Software

1. Java/J2SE compiler .NetBeans
2. MySQL
L:O T.0 P:60 Total:60 PERIODS

COURSE OUTCOMES
At the end of the course student should be able to:

Co1
CO2
COo3
CO4

CO5

Construct basic programs based on concepts of Object Oriented programming
Java Language

Deploy programs using Inheritance, Java interfaces, Packages and Nested Class.

Generate a standalone and applet applications using Java.

Develop GUI based programs using Applet, AWT & Swing for a computer pro
to interact.

Develop applications using networking and JDBC concepts.

SNSCT / B.E. EIE /R2016



16EI1326 SYSTEM DESIGN AND DEVELOPMENT LABORATORY L T P C

0O 0 2 1
LIST OF EXPERIMENTS

Bottle filling system using PLC
Vending Machine

Level Process

Flow process

Pressure process

Temperature process

Count and packing system

Bottle crushing and packing machine
Voice controlled home automation
10 SMS controlled home automation
11.Building AutomationLight and Fan
12.RFID based data logger

13. Pills dispensary machine

14. Automated Blood pressure measurement
15. Automatic light dimmer

16. Automatic street light (solar based)
17. Automatic water dripper

18. Analytical Instruments

19.Image Intensifier

20.Toll Automation

I R A L

MAJOR EQUIPMENTS / SOFTWARE REQUIRED
i Programmable Logic controller

Programmable Logic controller Software

DAQ card

Filling /Draining System

Traffic Light Controller

DC Motor

Personal computer

Thermal Process, Level Process and Flow Process stations
Smart Transmitter

—_( = = = = = =

L:0 T:0 P:30 Total: 30 PERIODS

COURSE OUTCOMES
At the end of the course student should be able to:
CO1 Understand programming of PLC

C0O2 Working with industrial automation system
CO3 Design and implement control schemes in PLC
CO4 Interface fielddevices with PLC

CO5 Read parameter of PLC

SNSCT / B.E. EIE /R2016




16EI327 PROCESS CONTROL SYSTEM LABORATORY L T P C

LIST OF EXPERIMENTS

Operation of interacting and nanteracting systems

Responses of different order processes with and without transpoléation
Response of ONDFF controller for any one process

Characteristics of control valve with and without positioned

Closed loop response of flow control loop

Closed loop response of level control loop

Closed loop response of temperature control loop

Closedioop response of pressure control loop

. Tuning of controllers

10.Complex control system (ratio / cascade / feed forward)

©CoNOoOA~®DNR

MAJOR EQUIPMENTS / SOFTWARE REQUIRED

O«

Two tank system with provision for making them as interacting and non interacting
Two tank systemwith provision for transportation delay (Nonnteracting process)
Electronic PID controller Source for generating step and ramp inputs

Control valve trainer

Flow process station

Level process station

Temperature process station

Pressure process station

Cascade control system trainer

O« O« O« O« O« O« O¢ O«

L:0 T:0 P:30 Total:30 PERIODS

COURSE OUTCOMES

At the end of the course student should be able to:

CO1 Understand the concepts of various controller designs and methods of controller tunin
CO2 Develop mathematicahodel of a process and its control for various Process Variables
Understand the concepts of various complex control schemes, characteristics and

co3 application of Actuators

SNSCT / B.E. EIE /R2016




16GE302 ENGINEERING ECONOMICS AND COST ANALYSIS L T P C
(Common to all B.E/ B. Tech. Courses) 3 0

UNIT | BASIC ECONOMICS 9
Definition of economics nature and scope of economic scieraeature and scope of manager
economics basic terms and conceptgoods- utility - value- wealth- factors of production land- its
peculiarities- labour- economies of large and small sca®nsumptionwants- its characteristics an
classification- law of diminishing marginal utility relation between economic decision and techn
decision.

UNIT 1l DEMAND AND SCHEDULE 9
Demand demand scheduledemand curve law of demand elasticity of demand types of elasticity
- factors determining elasticity measuremerit its significance- supplyi supply schedule supply
curve- law of supply- elasticity of supply time element in the determination of valumarket price
and normal price perfect competition monopolyi monopolistic competition.

UNIT M ORGANISATION 9
Forms of businessproprietorship- partnership joint stock company cooperativeorganization state
enterprise- mixed economy money and banking banking - kinds - commercial banks central
banking functions control of credit monetary policy credit instrument.

UNIT IV FINANCING 9
Types of financing Short term borrowing Long term borrowing Internal generation of funds
External commercial borrowings Assistance from government budgeting support and internat
finance corporationsanalysis of financial statementBalance SheetProfit and Loss accountFunds
flow statement.

UNIT V COST AND BREAK EVEN ANALYSES 9
Types of costing traditional costing approachactivity base costing Fixed Costi variable cosf
marginal costi cost output relationship in the short run and in longiryricing practicé full cost
pricing i marginal cost pricing going rate pricingi bid pricing 1 pricing for a rate of returfi
appraising project profitability internal rate of returi pay back period net present valué cost
benefit analysis feasibility reportsi appraisal proces$ technical feasibility economic feasibility
financial feasibility. Break even analysidasic assumptioris break even chait managerial uses ¢
break even analysis.

L:45 T:0 PO Total: 45 PERIODS
TEXT BOOKS
1 Dewett K.K. & Varmal.D., Elementary Economic Theory, S Chand & Co., 2006.
2. Sharma JC fAConstruction Management and Accountso
REFERENCES
1 Barthwal R.R., Industrial Economie#An Introductory Text Book, New Age, 2007.
2 Jhingan M.L.Micro Economic Theory, Konark,1989.
3 Samuelson P.A., Economie#n Introductory Analysis, McGraw Hill.
COURSE OUTCOMES
At the end of the course student should be able to:
CO1 Know the basic terms and concepts of economic.
CO2 Understand the major capability and limitations of cash flow analysis for proposed capital investment.
CO3 Recognize, formulate, analyze and solve cash flow models in prasiicaitions.
CO4 Develop the ability to account for time value of money gsngineering economy factors and formulas, as we
as implication and importance of considering taxes, depreciation and inflation.
CO5 Evaluate engineering alternatives by economic analysis techniques and models.

SNSCT / B.E. EIE /R2016



16E1420 INSTRUMENTATION SYSTEM DESIGN LABORATORY L T P C

HOONOOAWNE

0O 0 4 3
LIST OF EXPERIMENTS

Design of Instrumentation amplifier

Design of Active Filters

Design of Regulated Power Supply and design of V/I and I/V converters
Design of Cold junction compensation circuit for thermocouples

Design of signal conditioning circuit for Strain Gauge and RTD

Design of Orifice plate and Rotameter

Control Valve Sizing

Design of PID controller

Piping and Instrumentation Diagrdntase study.

.Preparation of documentation of instrumentation projecipaogct scheduling (process flow

sheet, instrument index sheet and instrument specifications sheet, job scheduling, instal
procedures and safety regulations).

MAJOR EQUIPMENTS / SOFTWARE REQUIRED

O« O« O« O« O« O« O¢ O«

Monolithic Instrumentation amplifier

Operational amplifiers

IC 7805 and resistors, diodes, capacitors Operational amplifier & Loop analyzer
Thermocouple & RTD Opamp

Bonded strain gauge, Loads, Opamp

Pump and reservoir Pipeline with orifice plate Collecting tank

Linear control valve, ON/OFFontrol valve, Air regulator, Rotameter, Pump

IC 741, CRO, Bread board, Signal generator (PID) Microprocessor kit with ADC and DA
section

L:0 T:0 P:45 Total: 45 PERIODS

COURSE OUTCOMES
At the end of the course student should be able to:

Co1
CO2
CO3
CO4

Ability to understand and analyze Instrumentation systems and their applications to
industries

Design various signal conditioning circuits for appropriate application

Understand and analyze Instrumentation system by standard Pipirstr@mentation
diagrams

Select optimum control parameters using control techniques

SNSCT / B.E. EIE /R2016




16E1421 PROJECT WORK T PHASE |

The project involves the following:

S e o

Identification of a real life problem in thrust areas
Developing anathematical model for solving the above problem
Finalisation of system requirements and specification
Proposing different solutions for the problem based on literature survey
Future trends in providing alternate solutions
Consolidated repogreparation of the above

L:0T:0P:60 Total

: 60 PERIODS

SNSCT / B.E. EIE /R2016



16El411 POWER PLANT INSTRUMENTATION L T P C
0

UNIT | OVERVIEW OF POWER GENERATION 9
Importance olnstrumentation in Power GeneratibrMethods of Power Generation: Hydro, Nuclee
Steam, Solar, Wind Basic Building Block-Operationi P&l diagram of boileri Cogeneration of
power.
UNIT 1l PARAMETERS OF POWER PLANT AND ITS MEASUREMENT 9
Electrical and non electrical parameter measurembfgasurement of Feed Water Flow, Air Flow
Steam Flow and Coal Flow Boiler Drum Level Measuremerit Steam Pressure and Temperatu
Measuremeni Turbine Speed and Vibration MeasureménRadiation Detctor - smoke density
measuremerit dust monitor.
UNIT M ANALYZERS IN POWER PLANTS 9
Flue Gas Oxygen Analyzér Analysis of Impurities in Feed Water and StearDissolved Oxygen
Analyzeri Chromatography pH Meteri Fuel Analyzefi Spectrum analyzerPollution Monitoring
Instruments.
UNIT IV BOILER CONTROL 9
Boiler Controli Combustion control air/fuel ratio controli furnace draft control drum level
controli main steam and reheat steam temperature cansigber heater controldeaeratocontroli
flue gas dew point contreldistributed control system in power plaintgterlocks in boiler operation.
UNIT V CONTROL OF TURBINE 9
Types of Steam Turbines Turbine Governing Systeni Speed, vibration, shell temperatur
monitoring anccontroli steam pressure contriolubricant oil temperature contrblcooling system.
L:45 T:0 P:0 Total: 45 PERIODS

TEXT BOOKS
1 Everett Woodr uf f, Herbert Lammer s, "EdtionpMcE&rant
Hill, 2012

2 RajputR.K., A Text book of Power plant Engineering, Lakshmi PublicatioR&dition, 2013

3 Sam G. Dukelow, The control of Boilers, instrument Society of America, 1991.
REFERENCES

1 Liptak B.G., Instrumentation in Process Industries, Chilton Book ComRad,

2 Jain R.K., Mechanical and Industrial Measurements, Khanna Publishers, New Delhi, 4th Edition, .
3 P.K. Nag, Power pl ant -HilnEducatiene3rdiediign, 2007.T at a Mc G
4 Dr . K. Tamil mani , APower PBblisharst20llnstrument ati o
5 Kri shnaswamy. K and Ponni bal a. M. , iPower

NewDelhi,2nd Edition, 2011.
COURSE OUTCOMES
At the end of the course student should be able to:
CO1 To provide an overview of powgeneration methods
CO2 To educate on the important power plant measurements and devices
CO3 To understand the importance of analysers in power plant
CO4 To educate on Boiler control techniques
CO5 To acquire knowledge on the turbine control techniques

SNSCT / B.E. EIE /R2016



16E1426 PROJECT WORK 1 PHASE I L T P C

The project involves the following:
Preparing a projectbrief proposal including
1. Problem identification

2. A statement of system / process specifications proposed to be developed (block di

concept tree)
3. List of possible solutions including alternatives and constraints
4. Cost benefit analysis
5. Time line of activities
A report highlighting the design finalization [based on functional requirements & standardg(if

any)
A presentationncluding the following:

1 Implementation phase (hardware / software / both)
2. Testing & validation of the developed system
3. Learning in the Project
4. Consolidated report preparation
L:0T:0P:300 Total: 300 PERIODS

SNSCT / B.E. EIE /R2016
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16EI350 ANALYTICAL INSTRUMENTATION L T P C

UNIT | COLORIMETRY AND SPECTROPHOTOMETRY 9
Spectralmethods of analysis BeerLambert lawi Colorimetersi UV 1 Visible spectrophotometeiis Single and double
beam instrument§ Sources and detectoiis IR Spectrophotometer$ Types i Attenuated total reflectance flan
photometers Atomic absorption speaiphotometer$ Sources and detectdrTIR spectrophotometeisFlame emissior
photometer$ Fluorescence spectrophotometer
UNIT I CHROMATOGRAPHY 9
ChromatographyDifferent technique$ Gas chromatography Detectors’ Liquid chromatographs Applicationsi High-
pressure liquid chromatograph#\pplications.
UNIT 1l INDUSTRIAL GAS ANALYZERS AND POLLUTION MONITORING 9
INSTRUMENTS
Types of gas analyzeis Oxygen, Nitrogen oxide (NO2) and Hydrogen Sulphide ( H2S) tyd&s analyzers- thermal
conductivity analyzers analysis based on ionization of gased.ir pollution due to carbon monoxide, hydrocarbol
nitrogen oxides, sulphur dioxide estimatioDust and smoke measurements.
UNIT IV pH METERS AND DISSOLVED COMPONENT ANALYZER 9
Principleof pH measurement, glass electrodes, hydrogen electrodes, reference electrodes, selective ion electrodes
electrodes, biosensors, dissolved oxygen analySerdium analyzer Silica analyzer.
UNIT V RADIOCHEMICAL, MAGNETIC RESONANT AND MICROSCOP IC 9
TECHNIQUES
Nuclear radiationdetectorsGM counterProportional counteBolid state detectoit@amma cameras.-Ky spectroscopy
Detector$ Diffractometersi Absorption meter§ Detectors.NMR:Basic principles, NMR spectrometer and Applicatic
Scanning Electron Microscope (SEM)Basic principles, Instrumentation and applications. Transmission Ele
Microscope (TEM)i Basic principlesi Instrumentation and applications. Mass spectromeierBifferent types and
Applications.
L:45 T:0 P:0 Total: 45 PERIODS

TEXT BOOKS
1 R. S. Khandpur, iHandbook of Analytical Il nstrumet
2 G. W. Ewi ng, Al nstrument al Met hods of Chemical At
REFERENCES
1 RobertD.Braunfil nt r oducti on to I nstrument al Anal ysi so,

2 B. G.Liptak, ilnstrument -BEngceresr dledandkmekt Vahdme
4thEdition, 2005
3 R. K. Jain, fAMechanicasoandhamdasPubhisMeasur dener
4 H. H. Willard, L. L. Merritt, J.A. Dean, F. A. Sett
distribution, 199FReprint 2012
5 John H.Nelson, Nuclear Magnetic Resonance Spectroscapytider Hall/PearsonEducation,2003
COURSE OUTCOMES
At the end of the course student should be able to:
CO1 Understand various techniques and methods of analysis which occur in the various
regions of the spectrum
CO2 Comprehend the basic concegsnciples and terms of chromatographic methods
CO3 Identify the environmental problems and issues on pollution in the environment
CO4 Analyze the working of pH meters and various analyzers
CO5 Understand the concepts of radiation detectors and NMRrepesters.

SNSCT / B.E. EIE /R2016



16EE320 EMBEDDED SYSTEMS L T P C
3 0 O 3

UNIT | INTRODUCTION TO EMBEDDED SYSTEMS 9

Introduction to Embedded SysteriisThe build process for embedded systei@guctural units in
Embedded processor , selection of processor & merdexces DMA i Memory managemer
methods Timer and Counting devices, Watchdog Timer, Real Time Clock, In circuit emulator, T
Hardware Debugging

UNITII EMBEDDED NETWORKING 9

Embedded Networking: Introduction, 1/0O Device Ports & Bus®srial Buscommunication protocols
RS232 standard RS4221 RS485- CAN Bus -Serial Peripheral Interface (SRI)Inter Integratec
Circuits (12C)i need for device drivers

UNIT I EMBEDDED FIRMWARE DEVELOPMENT ENVIRONMENT 9

Embedded Product Development Life Cyclebjectives, different phases of EDLC, Modelling

EDLC; issues in Hardwarsoftware Cedesign, Data Flow Graph, state machine model, Seque
Program Model, concurrent Model, object oriented Model

UNIT IV RTOS BASED EMBEDDED SYSTEM DESIGN 9

Introduction to basic concepts of RTOSask, process & threads, interrupt routines in RT
Multiprocessing and Multitasking, Preemptive and 4poeemptive scheduling, Task communicat
shared memory, message passihgier process Communicati®nsynchronization between processe
semaphores, Mailbox, pipes, priority inversion, priority inheritance, comparison of Real time Op
systems: Vx Works

UNIT V EMBEDDED SYSTEM APPLICATION DEVELOPMENT 9

Case Study: Washing Machin@dutomotive Application Smart card System ApplicationPersonal
Digital Assistant, Elevator controller. Introduction to 10T.

L:45 T:0 P:0 Total: 45 PERIODS

TEXT BOOKS
1 Raj kamal , 6Enrforecdndietde cyusrteeem Pr ogr ammi ng, Designbéb,
2. Lyl a BEmbDedded System&n | nt egrated Approacho, Pear son,
REFERENCES
1 Shibu. K.V, Al ntroduction to Embedded Systemso,
2 Elicia White,d Making Embedded Systemso, O6 Reil

3 Peckol, AEmbedded Wiey & Soeasi201D.e si gno, John
4 HanWay Huang, OEmbedded system Design Using C8051
5 Rajib MdAllmeARga&slt ems: Theory and Practicedo Pearso

COURSE OUTCOMES

At the end of the course student should be able to:

CO1 Ability to understand the concepts of various embedded development strategies

CO2 Develop serial and parallel communication based applications

CO3 Understand outline of RTOS concepts

CO4 Apply the hardware and software knowledge to design and desiehgbe firmware modules.
CO5 To Develop various models related to application of Embedded Systems

SNSCT / B.E. EIE /R2016



16EI351 DIGITAL SYSTEM DESIGN L T P C
0

UNIT | DIGITAL LOGIC FAMILIES 9
TTL i CMOSi NMOS - Dynamic MOSi ECL i I°L - OperatingConditionsi Parameters Power
Supply Grounding Considerations for Digital IGSTTL-to-CMOS Interface- CMOSto-TTL
interface.
UNIT Il PROGRAMMABLE LOGIC DEVICES 9
Programmable Logic Arrays Programmable Array Logic Realizing Logic Function using
Multiplexersi Decoders ROM i PLA T PAL - Design of Sequential Networks using PAL, PLA
Programmable Gate ArraysFPGA, CPLD.
UNIT 1l DIGITAL MEMORIES 9
Role of Memory in a Systefiin Memory Types and TerminologyROM i Types of ROMi RAM i
SRAMT DRAM i Expanding Word Size and Capaditypplications.
UNIT IV CASE STUDIES 9
Multiplexing Displaysi Frequency Counters Time Measurement Digital Voltmeteri PRBS
Generatoi Interfacing with Flash Memory.
UNIT V DESIGN FOR TESTABILITY 9
Testabilityi Ad hoc Design for Testing Technique<Controllability and Observability by means ¢
Scan Registers Generic Scan Based DesigiBoard Level and System Level DFT Approaches.
L:45 T:0 P:0 Total: 45 PERIODS

TEXT BOOKS

1 Donald P.Le ac h, Al bert Paul Mal vi no, Goutam Suha, i
McGrawi Hill, 2011.

2 Mi ron Abramonici, Mel vi n. A. Rrewer , Art hur D.
publishing House, 2006.

REFERENCES

1 Theodore F. Bogart, Al ntr odu ¢ Hil ldemnatioral EGuicagian,t199P  Ci r

2 Ronald J.Tocci, Neal .S. Widmer, "DHdigon,tPaarsonEyusatic
Asia, 2002.

3 MorrisMa n o . M, A Di §Editien)PedBsersEdugatian, Nev8 York, 2007.
4 Donald D. Givone, ADi gital PirHill260i7.p | es and Desi gn¢
5 Charl es H. Rot h, fi F u n 8 Editiom,nJaice Publisting, 002 Desi gno, 4
COURSE OUTCOMES
At the end of the course student should be able to:
CO1 Acquire knowledge on Digital Logic Families.
CO2 Design sequential networks using programmable logic devices
CO3 Acquire knowledge on digital memories in detail with their applications.
CO4 Designvarious digital systems
CO5 Understand the testing techniques

SNSCT / B.E. EIE /R2016



16EC358 DIGITAL IMAGE PROCESSING L T P C
(Common to ECE, EIE and MCT)

UNIT -l DIGITAL IMAGE FUNDAMENTALS 9
Introductioni OriginT Steps in Digital Image Processingcomponent$ Elements of Visual Perceptic
i Image Sensing and Acquisitianimage Sampling and QuantizatibrRelationships between pixels
color image fundamentals RGB,HSI models. Twa dimersional mathematical preliminaries, z
transforms DFT and DCT.

UNIT -II IMAGE ENHANCEMENT 9
Spatial Domain: Gray level transformation$ Histogram processing Basics of Spatial Filteririg
Smoothing and Sharpening Spatial Filteringrequency Domain: Introduction to Fourier Transforfin
Smoothing and Sharpening frequency domain filiedsleal, Butterworth and Gaussian filters. Co
image enhancement.

UNIT - IMAGE RESTORATION AND SEGMENTATION 9
Noise modelsi Mean Filtersi Order Statistic§ Adaptive filtersi Band reject Filter§ Band pass
Filtersi Notch Filtersi Optimum Notch Filtering Inverse Filtering Wiener filteringSegmentation:
Detection of Discontinuitié€€dge Linking and Boundary detectidn Region based segmentatic
Morphological processirgerosion and dilation.

UNIT -1V WAVELETS AND IMAGE COMPRESSION 9
Waveletsi Subband coding Multiresolution expansions Compression: Fundamentals’ Image
Compression modelsError Free CompressidnVariable Length Coding Bit-Plane Coding Lossless
Predictive Coding Lossy Compression Lossy Predictive Coding Compression StandarddPEG anc
MPEG standards.

UNIT -V IMAGE REPRESENTATION AND RECOGNITION 9
Boundary representation Chain Codei Polygonal approximation, signature, boundary segmer
Boundary descriptioni Shape numbeii Fourier Descriptor, momentsRegional Descriptorsi
Topological feature, TexturePatterns and Pattern class&ecognition based on matching.

L:45 T:0 P:0 Total: 45 PERIODS
TEXT BOOKS
1 Raf ael C. Gonzal ez, Ri chard E Woods, AiDi gital I ma
2. Ani | K. Jain, iFundamentals of Digital |l mage Proc
REFERENCES
1 Rafael C. Gonzal ez, Richard E Woods, Steven L. Edt¢

Tata McGraw Hill Pvt. Ltd., 2011

2 William K Pratt, ADigital |l mage Processingodo, John

3 Malay K Pakhaga, Pidtgssanhgl aand Pattern Recognitio
COURSE OUTCOMES
At the end of the course student should be able to:

CO1 Discuss digital image fundamentals

CO2 Apply image enhancement and restoration techniques

CO3 Test the image compression and segmentation techniques.

CO4 Evaluate the wavelet transforms and image compression techniques
CO5 Analyze the various image representation and recognition techniques

SNSCT / B.E. EIE /R2016



PROFESSIONAL ELECTIVE 71 1l

16EC331 COMMUNICATION ENGINEERING L T P C
(Common to EEE, EIE) 3 0 O 3
UNIT | ANALOG COMUNICATION 9

Introduction to analog communication, ModulatietNeed for modulation, Amplitude modulation a
demodulation, frequency modulation and demodulation, Super heterodynereadiver, Frequenc
division multiplexing.

UNIT II DIGITAL COMMUNICATION 9

Model of digital communication system, Sampling theorem, Reconstruction of message from its s
Pulse Amplitude modulation, quantization, PCM, DM, ASK, FSK, PSK, applicatmn®igital

communication.

UNIT 1 SOURCE CODES, LINE CODES & ERROR CONTROL 9

Primary communicatiori entropy, properties, source coding: Shannon Fano, Huffman coding,
codes: NRZ, RZ, AMI, error control codes and applications: convolutions & bolmabés.
UNIT IV MULTIPLE ACCESS TECHNIQUES 9

Spread Spectrum , Multiple Access techniques: FDMA, TDMA, CDMA, Applications in wired
wireless communication systems, Advantages.
UNIT V SATELLITE, OPTICAL FIBER 9

Orbits , types of satellites, Satelliftequency bands, link establishment, multiple access techniques
in satellite communication, block diagram of earth station, INTELSAT and INSAT series. Fitygrss,
sources, detectors, optical link.

L:45 T:0 P:0 Total: 45 PERIODS

TEXT BOOKS

1 Wayne Tomasi, OAdvanced Electronic Commun
2004

2 Roy Bl ake, OEl ectronic Communication Syst

REFERENCES

1 Kennedy and Davis AEIl ect r dveGraw hid, d"Editiom 1983a t i

2 Sklar nADigital communication fundamental s

3 Baryle, Memuschmidt, digital Communication, Kluwer Publication, 2004.
4 B. P. Lat hi AModern digiswpstaeamsio an@xfogr ¢ olthm
5 Miller, 6Modern Electronic Communicationd
COURSE OUTCOMES
At the end of the course students should be able to
CO1 uUnderstand the fundamentals of Analog communication
CO2 Classify the different methods of Digital communication
CQO3 Analyze the concepts of source and line coding techniques
CO4 understand various multiple access techniques
COb5 Access the concepts of satellite and optical fibres

SNSCT / B.E. EIE /R2016




161T420 SOCIAL NETWORK ANALYSIS L T P C

UNIT | INTRODUCTION TO SOCIAL NETWORK ANALYSIS 9
Introduction to social Networks, Semantic weld3evelopment of Semantic WébEmergence of the

Social Web- Network analysis- Development of Social Network Analysis Key concepts ant
measures in network analysis Electronic sources for network analysisElectronic discussiol
networks, Blogs and online communities, \Alsed networks

UNIT I MODELLING, AGGREGATING AND KNOWLEDGE 9

REPRESENTATION
Ontologybased Knowledge RepresentatiorOntology languages for the Semantic WeRDF and

OWL - Modelling and aggregating social network dagtateof-the-art in network data representatic
Ontological representation of social individuals, Ontological representation of social relatiol
Aggregating and reasoning with social network dathjanced Representations.

UNIT I WEB CONTENT MINING AND LINKAGE MINING 9
Web searchActivities on Web Archiving web crawling Personalized Web Searchatent Semantic

Indexing Automatic topic extraction from Web Documen@pinion Search an@®pinion SpamWeb
Search and HyperlinkCo-citation and Bibliographic Coupling®?age Rank and HITS Algorithmg/eb
Community Discovery

UNIT IV WEB USAGE MINING 9
Modelling Web user Interests using ClusteringProbabilistic Latent Semantic Analysis Mod

Constructing User Access Pattern and Identifying Latent Factor with PLGACIlustering analysis o
weblogs using Bipartite Spectral Projection Approach

UNIT V EXTRACTING AND ANALYZING WEB SOCIAL NETWORKS 9
Modeling Web User Interests using Clusterinypes of ChangesEvolution Metrics- Web Archives

and Graphs Evolution of Web Community Charts Temporal Analysis on Semantic Graph us
ThreeWay Tensor Decomposition Analysis of Communities and Thekvolutions in Dynamic
Networks

L:45 T:.0 P:0 Total: 45 PERIODS
TEXT BOOKS
1 Peter Mika, fASoci al net works and the Semantic We
2 Guandong Xu , Yanchun Zhang and Lin Li, AWeb Min
Techniquesand ppl i cati onso6, Springer, 1st edition, 2011
REFERENCES
1 Borko Furht, AfiHandbook of Soci al Net work Technol .
2 Dion Goh and Schubert Foo, iSoci al i nf capphecatibns fom r ¢
searching the Web effectivelyo, I Gl Gl obal snipp
3 Max Chevalier, Christine Julien and Chantal Seblgé p u y , AfColl aborative and
access: techniques for improewWdsd user modellingo,
4 John G. Breslin, Al exandre Passant and Stefan De
COURSE OUTCOMES

At the end of the course student should be able to:

CO1 Analyze the development of social networks

CO2 Become Master in modellingggregating and knowledge representation of Semantic Web
CO3 Evaluate the concepts of web content mining and linkage mining.

CO4 Know about the usage of web mining in industry standards
CO5 Understand the concepts of Extracting and Analyzing Web Seeiatorks

SNSCT / B.E. EIE /R2016



16EI360 FIBRE OPTICS AND LASER INSTRUMENTS L T P C
0

UNIT | OPTICAL FIBRES AND THEIR PROPERTIES 9
Principles of Light Propagation through a Fibieifferent Types of Fibres and Their PropertiEsre
Characteristics Absorption Losses Scattering Losseis Dispersioni Connectors and Splicers-iber
Terminationi Fiber Drawing- Optical Source$ Optical Detectors.
UNIT 1l INDUSTRIAL APPLICATIONS OF OPTICAL FIBRES 9
Fibre Optic Sensorg Fibre Optic InstrumentatiorBystemi Different Types of Modulators
Interferometric Method for Measurement of LengthMoire Fringesi Measurement of Pressure
Temperaturé Currenti Voltagei Liquid Level and Strain
UNIT M LASER FUNDAMENTALS 9
Fundamental Characteristics lodsersi Three Level and Four Level LasdrsProperties of Laser
Laser Mode$ Resonator Configuratioh Q-Switching and Mode Locking Cavity Damping Types
of Lasers: Gas Lasers, Solid Lasers, Liquid Lasers, Semiconductor Lasers.
UNIT IV INDUSTRIAL APPLICATIONS OF LASERS 9
Laser for Measurement of Distance, Length, Velocity, Acceleration, Current, Voltage and Atmo:
Effect 1 Material Processing Laser Heatingi Welding i Melting and Trimming of Material
Removal and Vaporization.
UNIT V HOLOGRAM AND MEDICAL APPLICATIONS 9
Holographyi Basic Principlé Methodsi Holographic Interferometry and ApplicatiGnHolography
for Non-Destructive Testing Holographic ComponenisMedical Applications of Laselis Laser and
Tissue Interactiveé Laser Instruments for Surgeiy Removal of Tumors of Vocal CardsBrain
Surgeryi Plastic Surgery Gynaecology and OncologyLaser Safety.

L:45 T:0 P:0 Total: 45 PERIODS

TEXT BOOKS
1 R. P. Khar e, AFi ber Opt i cUnivessitydPresd, @18 el ect roni cs o, (
2 John F. Read, Al ndustrial Applications of Laser:
REFERENCES
1 G. Keiser, ioptical Fiber Communicationso, Tat a

2 J. Wilson and J. F.B. Hawkes, A Hall bfindial 2003 i on t o Oj
3 J. M. Senior, AOpti hrli rFdibpelre sCoammi nRrcaadtiiome o, Pr e

COURSE OUTCOMES

At the end of the course student should be able to:

CO1 Acquire knowledge about the properties of fiber optics

CO2 Apply optical fibres for industrial applications

CO3 Understand the operation of laser.

CO4 Apply laser for industrial applications

CO5 Justify the use of laser in medical and hologram applications

SNSCT / B.E. EIE /R2016




16EC341 / 16EC332 DIGITAL SIGNAL PROCESSING L T P
(Common to EEE, EIE) 3 0O O 3

UNIT | SIGNALS AND SYSTEMS 9

Classification of signal$ Continuous and DiscretiePeriodici Energy and Power Mathematical representatic
of signalsi Sampling techniqué Quantizationi Quantization erroi Nyquist ratei Classification of systems

continuous and discreteLineari Causal Stablei Dynamici Recursivel Time variant

UNIT Il DISCRETE FOURIER TRANSFORM & COMPUTATION 9

DFT and its properties Circular convolutiorSection convolution: ovenasave and overlap add methiodeFT

algorithmi FFT using radix2 i Butterfly structuré@ DIT algorithmi DIF algorithm.

UNIT Il IR FILTER DESIGN 9

Butterworth filter design Frequency transformation techniguénvariancei Bilinear transformation LPFT7 HPF

T BPF- BRF - Filter design using frequency translatio@tructures realization of 1IR.

UNIT IV FIR FILTER DESIGN 9

Linear Phase FIR filtei Filter design using windowing technique®ectangular Window Hamming Window-

Hanning Window Frequency sampling techniquésStructures realization of FIR.

UNIT V APPLICATION OF DIGITAL SIGNAL PROCESSOR 9

Introduction to digital signal processBtAC configurationBasic architectur&on-Neumann architectusdarvard
architectureModified Harvard architectureCache memorpPipelining Pipeline structure processGomputer
configurationRISG-CISC-Addressing modesstudy of TMS320C3X (Quantitative analysis).

L:45 T:0 P:0 Total: 45 PERIODS
TEXT BOOKS
1 Poornachandra armd goadi WPaloa e s-Blih@uidlishintTCo.Ltd., Nde D&lhi
2015.

2 Sanjit K. Mitra, BRI Gomput &f gBast e & r A pHillsPebiishimgo ,

Co.Ltd., New Delhi, 3rd Edition 2009.
REFERENCES

1 AlanV. Oppenheim,Rondl W. Schafer and Jome Bi gBadck ProbDi
Education, 2003.

2 Salivahanan, S. , Vall avaraj, A. and Gnanapri)

3 Proaki s, J. G. and Ma nPorloackeisss,i nOy. @.r,i nicDipgietsa |l A
Pearson Education / Prentice Hall of India, 2003.

4 Ramesh Babu, oDigital Signal Processing, Sci Tt

5 Hayes M. H , ADigital Signal P raw Elilg NesviDelhg2DQ7. S c h

COURSE OUTCOMES

At the end of the course student should be able to:

CO1 Represent the signals mathematically and understand the fundamental properties of signals and systems
CO2 Compute the linear and circular convolutimindiscretetime signal

CO3 Design and realize FIR and IIR filter for diversified applications

CO4 Design and realize FIR for diversified applications

CO5 Relate the architectures, addressing modes and instruction set of a Digital Signal Processor

SNSCT / B.E. EIE /R2016




PROFESSIONAL ELECTIVE 1 11l

16GE303 TOTAL QUALITY MANAGEMENT L T P C
(Common to all B.E. / B. Tech. Courses) 3 0 0 3
UNIT | INTRODUCTION 9

Introduction- Need for quality Evolution of quality- Definitions of quality- Dimensions oproduct and servic
quality - Basic concepts of TQMTQM Framework- Contributions of Deming, Juran and Crostarriers to
TQM - Quality statementsCustomer focus Customer orientation, Customer satisfaction, Customer compl;
and Customer retewtn - Costs of quality

UNITII TQM PRINCIPLES 9

Leadership Strategic quality planning, Quality Council&mployee involvement Motivation, Empowerment
Team and Teamwork, Quality circles Recognition and Reward, Performance app@@ainuousprocess
improvement PDCA cycle, 5S, KaizenSupplier partnershipPartnering, Supplier selection, Supplier Rating
UNIT I STATISTICAL PROCESS CONTROL (SPC) 9

Statistical fundamentaisMeasures of central Tendency and DispersiBopulation and Saple, Control Charts
for variables and attributes, Industrial Examples. Process capability. Concept of sixisiji@a seven
Management tools.

UNIT IV TQM TOOLS 9

Bench marking-Reason to bench mark, Bench marking proceBMEA - Stages, Types. Qualitifunction
Deployment (QFD) House of Quality Taguchi quality loss functionTPM - Concepts, improvement need:
Performance measures.

UNIT V QUALITY SYSTEMS 9

Need for ISO 9000 and Other Quality SysteniSO 90012015 Quality Systern Elements]mplementation of
Quality System Documentation, Quality Auditin@S 90000 BS-OHSAS 18001: 2007, ISO 20000, ISO 22C
IATF 16949: 2016, ISO 14001:2015, AS910Doncept, Requirements and Benefase studies.
L:45 T:0 P:0  Total: 45 PERIODS
TEXT BOOKS
1 Dale H. Besterfiled, "Total Quality Management", Third Edition, Pearson Education Asia, Inc
Reprint, 2016.
2. Subburaj RamasamyfiA Tot al Quality Management o
REFERENCES
1 Suganthi.L and Anand Samuel, "Total Quality Management", Prentice Hall (India) Pvt. Ltd., 2010.
2 James R. Evans and William M. Lindsay, "The Management and Control of Qudligditen, First
Indian Edition, Cengage Learning, 2012. .
3 Dr S. Kumar, ATotal Quality Management o, Lax
4 P. N. Muherjee, fATot al Quality Management 0,
5 Suganthi.L and Anand Samuel, "Total Quality Management”, Prentice Hall (Indid)té&y 2010.
COURSE OUTCOMES
At the end of the course student should be able to:
CO1 State about the recent techniques followed in quality approach.
CO2 Improve Leadership Skills.
CO3 Implement the Concepts of SPC Tools in Industrial Activity.
CO4 Examine the TQM Tools in Several Engineering fields.
CO5 Explain about the ISO and QS certification process and its need for the industries.

SNSCT / B.E. EIE /R2016




16GE304 PRINCIPLES OF MANAGEMENT L T P C
(Common to all B.E. / B. Tech. Courses) 3 0 O 3
UNIT | INTRODUCTION TO MANAGEMENT 9

Management: Definition Evolution of Management StudiédNature, Functions, Levels and role
managemert Basic Principles and Process of Managemdnanagement vs. AdministratianTaylor
& Fayol 6 s c¢ on ment- RolebfiManagetrs.o Manage
UNIT Il PLANNING 9
Planning: Basic types of plannirig Characteristics of a good plafreatures- Planning process
Obstacles in planning MBO, Policy - Policy formulation- Types of policies Forecasting, Proces
Importance Decision making process.
UNIT I ORGANISING 9
Organization: Need forms of organization features of a good organization. Departmentatior
manuals- span of management, factors affecting span of manageémegiegation of authority an
responsibility- centralization and decentralization.
UNIT IV STAFFING & DIRECTING 9
Staffing: Meaning, Nature, Need, and Process. Directi@paracteristics, Importance and Techniq
of directing. Event & Time Managemen®cope, ImportanceCoordination- Need for coordination.
UNIT V CONTROLING 9
Concept of Controli Importance of contrel Essentials of control system Process of control
Communicationr Process of CommunicatierTypes- Barriers- Management Information Systems.
L:45 T:0 P.:0 Total: 45 PERIODS

TEXT BOOKS
1 Harold Koontz, and Wei hr {"Editon, Tatg McGrawtHil Bducatmr, Deltia (204 @)
2. Tripathy.P.C and Reddy. P. N. , 0 Hi -Grave Hill Frblishimg Compaeays
limited, New Delhi (2011).
REFERENCES
1 Stephen. P. Robbins, Mary coul t"eEditon, NatahMe®rawk HillVRulilishiag

Company limited, New Delhi (2010).
2 Glyn James, OAdvanced Moder n E-RPenisané&ducaiion@01lNat he ma-
3 VSP Rao, V. Hari Krishna, OManagement, Excel Book
4 DrKumkumMukherjee, 6Pr i ncYHditionsTatoMc GMa Hilh @a®%Me nt , 2
COURSE OUTCOMES
At the end of the course student should be able to:
CO1 Discuss and communicate the management evolution and how it will affect future managers.
CO2 Explain how organizations adapt to an uncertain environment and identify techniques managers use to influ
and control the internal environment.
CO3 Practice the process of management's four functions: planning, organizing, leading, and controlling.
CO4 Use appropriate methods of communication in the Business Environment.
CO5 Gather and analyze both qualitative and quantitative information to isolate issues and formulate best contro
methods.
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16GE305 INTELLECTUAL PROPERTY RIGHTS L T P C
(Common to all B.E. / B. Tech. Courses) 3 0 O 3
UNIT | INTRODUCTION 9

Meaning, Relevance, Business Impact, Protection of Intellectual Prop€xdyyrights, Trademarks
Patents, Designs, Utility Models, Trade Secrets and Geographical Indications.

UNIT I PATENTS 9
Concept of Patent Product / Process Patents & Terminoleguration of PatentsLaw and Policy
Consideration Elements of PatentabiltyProcedure for Filing of Patent Application and types
Applications- Ownership and Maintenancé Patents Assignment and licensing of Patents.

UNIT M TRADEMARK 9
The rationale of protection of trademark as (a) an aspect of commercial and (b) of consumer
Definition and concept of TrademarksDifferent kinds of marks (brand namdsgos, signatures
symbols, well known marks, certification marks and service mark)n Registrable Trademarks
Procedure for Registration of Trademarks.

UNIT IV COPYRIGHT 9
Nature of Copyright- Author & Ownership of Copyright Rights Conferred byCopyright -
Assignment, Transmission, Licensing of CopyrightS€opyright pertaining to Software/Internet a
other Digital media.

UNIT V INDUSTRIAL DESIGNS 9
What is a Registrable DesignNovelty & Originality - Procedure for Registration of Designs
Copyright under DesignAssignment, Transmission, License®rocedure for Cancellation of Desigr

L:45 T:0 P: 0 Total: 45 PERIODS
TEXT BOOKS
1 Aswani Kumar Bansal, 6Law of Tr ad e 'frelitiok,2014.n |
2. B L Wadehr a, 6Law Relating to Patent s, Tr ade
Universal Law Publishing Co, Fifth Edition, 2014.

REFERENCES

1 Krishnamurthy G. V. G, 6The Law of Trademar ks,
Limited, 2012.

2 Satyawrat Ponkse, 6The Management of Intelle

COURSE OUTCOMES

At the end of the coursstudent should be able to:

CO1 Identify different types of Intellectual Properties (IPs), the right of ownership, scope of protection ¢
well as the ways to create and to extract value from IP.

CO2 Recognize the crucial role of IP in organizationslifferent industrial sectors for the purposes of
product and technology development

CO3 lIdentify activities and constitute IP infringements and the remedies available to the IP owner and
describe the precautious steps to be taken to prevent infringehpenpdetary rights in products and
technology development

CO4 Familiar with the processes of Intellectual Property Management (IPM) and various approaches f
IPM and conducting IP and IPM auditing and explain how IP can be managed as a strategie resol
and suggest IPM strategy.

CO5 Apply the different procedures in IP of various IPs

SNSCT / B.E. EIE /R2016



16GE306 HRM AND ENTREPRENEURSHIP L T P C
(Common to all B.E. / B. Tech. Courses) 3 0 O 3
UNIT | INTRODUCTION TO HRM AND FRAMEWORK 9

Nature of HRM, Scope dfiRM, Functions and objectives, HRM: policies and Practices, Role of |

in changing business environment.

UNIT Il JOB ANALYSIS AND DESIGN & HUMAN RESOURCE 9
PLANNING

Job Analysis: Introduction, Importance of Job analysis, The need for man planemg, Objectives

importance, benefits, process of HRP.

UNIT 1l RECRUITMENT, SELECTION AND TRAINING 9

Recruitment- Selectioni Induction- Types of training methods Purposei benefitsi resistance

Types of training methodsPurposé Benefits- Resistance.

UNIT IV ENTREPRENEURSHIP ENVIRONMENT 9

Evaluation of the concept of EntrepreneuRole of entrepreneurship Knowledge and skills o

entrepreneur Need for EDP

UNIT V ENTREPRENEURSHIP DEVELOPMENT PROGRAMME 9

Criteria for selectiorof a product Matching Entrepreneur with the projecReport preparation an

evaluation criteria.

L:45 T:0 P:0 Total: 45 PERIODS
TEXT BOOKS
1 K. Aswat happa, 6 Human Resource Management : T
2. S.S. Kanka, Entrepreneurial Development, S.Chand & Company, First Edition, 1999.
3 Mamoria C.B. and Mamoria S. O6Personnel Manag
REFERENCES
1 VvV S P Rao, 6 Human Resource Management 6, 3rd

2 Dessler, 6Human Resource Managemento, 12th E
3 David A. Decenzo, 6Human Resource Management
4  David H.Holt, Asoke K. Ghosh, Porentice New Venture Creation, Sixth Edition, 2002.
5 R.K.Singal, Entrepreneurship Development and Management, Published by S.K KATARIA ,D
Ganj, New Delhi, 2009.
COURSE OUTCOMES
At the end of the course student slidoe able to:
CO1 Develop the knowledge, skills and concepts needed to resolve actual human resource managemt
problems or issues.
CO2 Manage the employment relationship, which is a shared responsibility between employers,
management, human resources specialists, and employees.
CO3 Investigate how HRM is responding to current business trends, opportunities, and challenges.
CO4 Developthe knowledge, skills and concepts of Entrepreneurship.
CO5 Evaluate the procedures and practices used for setting up an enterprise.

SNSCT / B.E. EIE /R2016




PROFESSIONAL ELECTIVE T IV

16EI1450 ROBOTICS AND AUTOMATION L T P C
3 0 O 3
UNIT | BASIC CONCEPTS 9

Brief history-Types of Robot Technologitobot AnatomyRobot classifications and specificatien
Design and control issud€3egree of Freedom (DOF) of various manipulatoRrogramming
languagedkobot SafetyEnd EffectorsGrippers Need for GrippefisTypes of Grippes
UNIT 1l ACTUATORS & SENSORS 9
Hydraulici Pneumatic and Electric DrivésDetermination of HP of Motor and Gearing Ratidleed
for Sensorsi Function of Sensor$ Types and Selectioii Machine Visioni Ranging Sensor
(Acoustic, Magnetic, Eddy Currefiyype)i Laser and Fibre Optic Sendoif actile Sensor.
UNIT 1l ROBOT KINEMATICS 9
Mathematical Representation of Robots Position and Orientation Homogenous
Transformation’ Representation using Denavit Hattenberg ParamegtBisect Kinematics of 2 DOF
RP arm, 2 DOF PR arm, 3 DOF cylindrical arm, articulated arm, RPY wrist & SCARA hwerse
Kinematicsi Solution Method$ Closed Form Solution inverse kinematics of 3 DOF RRP arm.
UNIT IV ROBOT DYNAMICS 9
Lagrangian Mechanic¥ 2 DOF Manipulatori Lagrange Euler Formulatioin Dynamic Model
algorithmi Manipulator Control Problenii Linear Control Schemes P, PI, PID & PPID Control
Schemes.
UNIT V TRAJECTORY PLANNING & APPLICATIONS OF ROBOTS 9
Joint Space Trajectory Planninfechniques Cartesian Space Trajectory Planning Techniques
Types of Robot Programminfy Robotics Applications 1Material Transfer, Machine loading &
unloading, Palletizing, Welding, Assembly and Inspection.

L:45 T:0 P:0 Total:45PERIODS

TEXT BOOKS
1 Mi ttal R. K and Nagrath | .J, fiRobotics and Contr
2 John J. Craig, filntroduction to Robotics Mechani
REFERENCES

1 Saha S. K, ARaobobidas & eHiilaNevaDelic2G08.a w
2 Ashitava GhoflhualdaméRobhbti Comcepts and Analysi so,

Delhi, 2010.

3 Ghosh B. K, AContr ol in Robotics and oA Wiied Aablishers,
Chennai, 1998.

4 S. Ghoshal, AEmbeddeéeldr Gjyst esnsu &i Rg btohe c&8051 Mi cr c

COURSE OUTCOMES

At the end of the course student should be able to:

CO1 Understand the basic concémhind the working of robot

CO2 Analyze the function of actuators and sensors in robotics

CO3 Carry out design and find the position, orientation of robot from its joint anglegi@neersa
CO4 Carry out design and find the manipulator location feegiforce and vice versa

CO5 Understand the various path planning techniques, programming and applications of Robots
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16EI451 ADVANCED PROCESS CONTROL L T P C
0

UNIT | MULTIVARIABLE SYSTEMS 9
Transfer Matrix Representatidn StateSpace RepresentationPoles and Zeros of MIMO Systein
Multivariable Frequency Response AnalysiDirections in Multivariable SystemsSingular Value
Decomposition.

UNIT 1l MULTI LOOP REGULATORY CONTROL 9
Introductioni Process Interaction Pairing of Inputs and Output$ Relative Gain Array (RGA)
Properties and Application of RGA Multi-Loop PID Controlleri Biggest Log Modulus Tuning
Methodi Decoupling Control.

UNIT 1l MULTIVARIABLE REGULATORY CONTROL 9
Introduction to Multivariable Contral Multivariable IMCT Multivariable Dynamic Matrix Controllel
i Multivariable Model Predictive ContrelGeneralized Predictive ControllérMultiple Model Based
Predictive Control.

UNIT IV CONTROL OF TIME VARYING AND NON LINEAR SYSTEMS 9
Models for Timei Varying and Non linear SysterisReal Time Parameter Estimation.
UNIT V BATCH AND PLANT WIDE CONTROL 9

Batch Control Systems: Control during the BaictirRun to Run Controi Batch Scheduling and
Hierarchyi Plant Wide Control IssudsSteady State andynamic Effects of Recyclé Control and
Optimization Hierarchy Plant Wide Control Examples.

L:45 T:0 P:0 Total: 45 PERIODS
TEXT BOOKS

1 Dal e E. Seborg, Thomas F. Edgar , Duncan A. Mel | i
3rd Edition, 2010.

2 B. Wayne Bequette, iProcess Control: Model i ng, [

2008
REFERENCES

1 Coughanowr D. R, AProcess Systems An alHy siersatioaah
Edition, New Delhi, 2004

2 D. P. Eckman, AAutomatic Process control , 7th I

3 Thomas E. Mar | in, Mar |l in Thomas, AProcess Cont
Per f or manc e ORublithtog,2G0v Hi | |

4 Lennart Ljung, Ell en J. Ljung, iSystem I dentific

5 Ray Ogunnai ke, Babatunde A. Ogunnai ke, W. Har mo
University Press, 1994
COURSEOUTCOMES
At the end of the course student should be able to:
CO1 To develop mathematical modeling for fundamental processes
CO2 Select suitable controller for a process
CO3 Acquire knowledge about the characteristics and application of control valves
CO4 Understand the various controller tuning methods and its performance
CO5 Analyze the various multi loop controller for complex process

SNSCT / B.E. EIE /R2016



16E1452 NEURAL NETWORKS AND FUZZY LOGIC L T P C
0

UNIT | ARCHITECTURES 9

Introduction Biological neuron Artificial neuron Neuron modeling Learning rules Single layer

feed forward network Multi-layer feed forward networkBack propagation Algorithrhearning

factors.

UNIT Il NEURAL NETWORKS FOR CONTROL 9

Introduction Feedback networkDiscretetime hop field networksApplications of artificial neural
network Process identificaticrCase Study (Neuro controller for inverted pendulum).

UNIT M FUZZY SYSTEMS 9
Introduction Classical setd~uzzy setsFuzzy relationsFuzzification DefuzzificatiorFuzzy rules.
UNIT IV FUZZY LOGIC CONTROL 9
Membership function Di f f er ent t v Knewledge fase Mécisisnmaking logic
optimizations of membership function using neural netwolkkaptive fuzzy systems.

UNIT V APPLICATION OF FLC 9

Fuzzy logic contral inverted pendulusimage processinglome Heating systerBlood pressure
during anesthesia.

L:45 T:0 P:0 Total: 45 PERIODS
TEXT BOOKS
1 J.S.R. Jang, C. T. S uFu zaznyd aEn.d M ozfutt aChoi rEducéitidre@0y4 o, P
2 S.N.Sivanandam, S. N. Deepa™EdkiehrWileydndip, P0dls of Sof t
REFERENCES

1 S. Raj asekar an, GA Vijayalakshmi Pai, ANeur al Ne
India Private Limited2003

2 Laurene Fausett, AFundamentals of Neur al Net wor
Englewood cliffs, 2000

3 Zi mmer man H.J., AFuzzy set theory and its Appli«

4 Kliir,G.J. Yuan Bo, AFuzzy sets and Fuzzy Logic: Th
2005.

COURSE OUTCOMES

At the end of the course student should be able to:

CO1 Expose to the concepts of feed forward neural networks

CO2 Adequate&knowledge on control schemes used in neural networks

CO3 Understanding the various types of classical sets, Fuzzy sets and its properties.
CO4 Understand about the membership function and its calculation for various systems
CO5 Analyze the various typesnd applications of Fuzzy Logics and Artificial Neukstworks
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16EI1453 DESIGN OF PROCESS CONTROL SYSTEM L T P C
COMPONENTS

UNIT | PNEUMATICS 9
Pneumatic System Components : ISO Symbols, Pneumatic Air Supply Systei@pmpressors,
Pressure Regulation Devices, Directional Control Valves and Special Types of Pneumatic Valv
as PilotOperated Valves, NeReturn Valves, Flow Control Valves, Sequence Valves and Time D
Valve. Process Control Pneumatics: Flapper No&istem, Volume Boosters, Air Relays, Pneume
Transmitters.
UNIT 1l HYDRAULICS 9
Hydraulic System Components: Hydraulic Pumps, Pressure Regulation Method, Loading V
Hydraulic Valves and Actuators Speed Control Circuits for Hydraulic ActuatoiSelection and
Comparison of Pneumatic, Hydraulic and Electric Systems.
UNIT M TRANSMITTERS 9
El ectronic ver sus Pneumatic Transmitters,
Electronic Type: Temperature, Pressure, Differential Pressensl, Flow Transmitters and thei
Applications, Smart (Intelligent) Transmitters, Buoyancy Transmitters and their Applicat
Converters 1T Pneumatic to Electrical and EI
UNIT IV CONTROL VALVES 9
Design of Actuatorand Positioner$ Types of Valve Bodie$ Valve Characteristicé Materials for
Body and trimi Sizing of Control Valve$ Selection of Body, Materials Characteristics of Control
Valves for Typical Applications.
UNIT V TYPES OF PUMPS 9
Pump 7 Performancei Characteristics of Different Pumps Pump Operation Maintenance
Instruments used in Pumping Practice Pump Noise and Vibiia@hection of Pumps.

L:45 T:0 P:0 Total: 45 PERIODS

TEXT BOOKS

1 Anthony Esposit Appfiklcwmitd omeswer 6wiht lEdi t i

2 G. Liptak, Alnstrumen-tPrbregisseeCoit ridamdb
Handbook, Volume 2,"3Edition, CRC Press (1995).

REFERENCES

1 J. Malley, fAPractical Pr o"Esitos TataMsGrawHiheew
Delhi, 2002.

2 Deo Narsingh, ASystem Simulation with L
1978

COURSE OUTCOMES
At the end of the course student should be able to:
CO1 Design pneumatic systems
CO2  Designhydraulic systems
CO3  Design pneumatic and electronic transmitters
CO4  Design actuators and positioners for control valves
CO5  Acquire knowledge about the components of industrial motor control
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PROFESSIONAL ELECTIVE T V

16EI1460 INDUSTRIAL DATA NETWORKS L T P C
3 0 O 3
UNIT | DATA NETWORK FUNDAMENTALS 9

Networks Hierarchy and SwitchirigOpen System Interconnection Model of IS@ata Link Control
Protocol: HDLCi Media Access Protocdl Token Passing CSMA/CD1 TCP/IP.
UNIT 1l INTERNET WORKING 9
Bridges i Routersi Gatewaysi Standard ETHERNET and ARCNET Configuration Spec
Requirement for Networks used for Control (MAP/TOP)
UNIT M HART AND FIELDBUS 9
Introductioni Evolution of Signal Standard HART Communication Protocdl HART Networksi
HART Commands HART Applicationsi Fieldbusi Introductioni General Fieldbus Architectuie
Fieldbus Topology Interoperabilityi Interchangeabilityi Introduction to OLE for Process Contrc
(OPC).
UNIT IV MODBUS AND PROFIBUS PA/DP/FMS 9
MODBUS Protocol Structuré Function Code$ Troubleshooting Profibus Introductioni Profibus
Protocol Stack Profibus Communication Modél Communication Objects System Operatioii
Troubleshooting.
UNIT V INDUSTRIAL ETHERNET AND WIRELESS COMMUNICATION 9
Industrial Ethernet Introductioni 10 Mbps Ethernet 100 Mbps Ethernet Radio and Wireless
Communicationi Introductioni Components of Radio Link Radio Spectrum and Frequenc
Allocationi Radio MODEMSs.

L:45 T:0 P:0 Total:45PERIODS

TEXT BOOKS
1 Steve Mackay, Edwin Wrijut, Deon Reynders, John
and Troubl eshootingbo, Newnes Publication, El sevi

2 A. Behrouz Forouzan, N@DwomkiCognmund4dcht Edinsi &n, Te
REFERENCES

1 Andrew S. Tanenbaum, David J. Wet heral |, ACompu
2011

2 Theodore S Rappaport, AWi rel ess P@otioenHalhdf indiat 2nd Editior
2001

3 William Stallings, AWireless Communication & Net

4 William Buchanan, AComputer Buseso, CRC Press, Z

5 Peterson and Davi e, fi C o Morganh KaufmaNreRublisherd Saa Fran@secad 1980d i
COURSE OUTCOMES
At the end of the course student should be able to:
CO1 Acquire the knowledge in basic networks used in data communication
CO2 Understand the basics of internetworking devices
CO3 Describe the HART and fieldbus protocol
CO4 Acquire adequate knowledge about MODBUS and profibus communication protocol
CO5 Analyze various types of transmission and ability to choose suitable cable for transmission
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16El461 INSTRUMENTATION SYSTEM DESIGN L T P C
0

UNIT | DESIGN OF SIGNAL CONDITIONING CIRCUITS 9

Design of V/I Converter and I/V ConverterAnalog and Digital Filter Desigih Signal Conditioning

Circuit for Thermocouple Cold Junction Compensatioin ThermocoupleLinearizationi Signal

Conditioning Circuit for RTD.

UNIT 1l DESIGN OF TRANSMITTERS 9

RTD based Temperature TransmitieThermocouple based Temperature Transmitt@esign of

Capacitance Based Level TransmitierAir Purge Level Measuremerit Design of Smart Flow

Transmitters.

UNIT M DESIGN OF PNEUMATIC AND ELECTRONIC CONTROLLERS 9
Design of P/l and I/P Converteiis Design of ON/OFF Controllef Electronic Pi PI'T7 PID
Controlleri Alarm and Annunciation circuits using Digital Circuit§ hyristorPower Controller.

UNIT IV ORIFICE AND CONTROL VALVE SIZING 9

Orifice Sizing i1 Liquid and Gas Serviceé Rotameter Desigri Control Valvei Valve Body

Commercial Valve Bodie§ Control Valve Sizingi Liquid and Gas Services Cavitations anc

Flashingi Selection Criteria.

UNIT V MICROPROCESSOR BASED INSTRUMENTATION SYSTEMS 9

Introductioni Interface System Techniqu&sMicroprocessor Based Programmable Controller B

Systemi Interrupt Services and Communication Proto¢oBesign of Microprocessddased System

for Data Acquisitiori Design of Microprocessor Based P+I+D Controller

L:45 T:0 P:0 Total: 45 PERIODS

TEXT BOOKS

1 C.D.Johnson , AProcess Co n'HdiGon, PrentseHall20@6nt at i on

2 Janardan Prasadl,ay as wa | M. N , Vishnu Priye, Alnstrumeni

House Pvt. Ltd, New Delhi, 2011.

REFERENCES

1 Liptak B G, AiProcess Control o, Chilton Book Comg
2 Whi tt . Mi chael anDq Qid mtsrt o lu meSyt satt @ nosn Designo,

3 Ander son, N. A. , il nstrumentation for Process Me:

COURSE OUTCOMES

At the end of the course student should be able to:

CO1 Interpret and formulatdesign specifications for Instrumentation Systems.
CO2 Understand the principles of operation of thermocouples and RTD

CO3 To design controllers for various applications

CO4 To compute and design the orifice plate and other instruments

CO5 Acquireknowledge on Microprocessor Based Instrumentation System

SNSCT / B.E. EIE /R2016



16E1462 WEB BASED INSTRUMENTATION L T P C
0

UNIT | BASIC INTERNET CONCEPTS 9
History of Internet’ RFCs, FYIs and STD& Securityi Protocolsi Internet Addressing DNS and
Directory Services Applications of Internet in the field of Measurement and CoritrBlistributed
Measurements.
UNIT 1l INTERNET APPLICATIONS 9
Electronics Maili Newsgroups UUCPT FTPT Telneti Fingeri Data Acquisition using Internét
Online Monitoring and Control.
UNIT M WORLD WIDE WEB 9
Electronics Maili Newsgroups UUCPT FTPT Telneti Fingeri Data Acquisition using Internét
Online Monitoring and Control.
UNIT IV JAVA PROGRAMMING LANGUAGE 9
History i Language Features ClassesObject and Method$ Sub Classing Dynamic Binding
Packaged Exceptionsi Multithreading? JVM and Securityy Overview of Class Library: 1/Q
AWT and NETT JDBC1 Object Serializatioi Remote Method Invocation Java scripi Java Vs
C++.
UNIT V MISCELLANEOUS TOPICS 9
Intranetsi Internet Commercd Internet and VRMLT Active X. Case Study: Internet base
Measurement, Telemonitoring and Tele Control in Biomedical, Instrumentation Applications.
L:45 T:0 P:0 Total:45PERIODS

TEXT BOOKS

1 April Marine, Susan Kirkpatrick, Vivian Neou anct

2 William E. Weinman, AThe CGT Booko, New Rider s,

REFERENCES

1 Dei t el and Deitel, iJava: How to Progr amo, Prent

2 GaryCor nel | and Cay S. Hor st mann, ACore Java (sec

3 Ted Coombs, Jason Coombs and Don Brewer, AAcCt i v«

4 Dougl as E. Corner, AComputer Net wor ks and

5 Mar k Austin, David Chancogne, il ntroduction to
1999

6 Raymond Greenlaw, AFundamentals of t heHillND1®99net
COURSE OUTCOMES
At the end of the coursstudent should be able to:
CO1 Understand the principles of various protocol and to apply in various application areas
CO2 Understand the Data Acquisition using Internet in real time applications
CO3 Acquire knowledge about World Wide Web and jpi®ogramming for linking variousbjects in the real fielc
devices.
CO4 Acquire knowledge about the java programming language in the fighdtofimentation
CO5 Understand the importance of networks in the biomedical and instrumerappbcations.
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16EE428 ADVANCED CONTROL SYSTEMS T P C
0 3

w ™

UNIT - STATE VARIABLE ANALYSIS 9
Concept of staté State variable and state modéebtate models for linear and continuous time syst
i Solution of state and output equatibrControllability and Observability Pole placemeni State
observer design of control systems with observers
UNITII PHASE PLANE ANALYSIS 9
Features of linear and Non linear systemypes of nodinearity, typical examples Linearization -
Concept ofphase portrait$ Singular points Limit cyclesi Construction of phase portraitsPhase
plane analysis of linear and Non linear systénsocline method
UNIT M DESCRIBING FUNCTION ANALYSIS 9
Basic conceptd Describing function analysis of nolinear systems Conditions for stabilityi
Stability of oscillations- Need for model reduction Dominant pole concept, Model reduction \
partial realization, Time moment matching and pade approximation, Hankel norm model reducti
UNIT IV STABILITY ANALYSIS 9
Introductioni Ly apunovds St-bectimethod of tyapumoelpurse 6s tr a
Ai zermandés and KBoOmawods i Cimladriteriot an e
UNIT V OPTIMAL CONTROL 9
IntroductionT Decouplingi Time Varying optimal controli LQR steady state optimal control
Optimal estimation Multivariable control design

L:45 T:0 P:0 Total: 45 PERIODS

TEXT BOOKS
1 MadanGopal, fADigital Control and State Var Limitked &
edition 2012.

2 Arthur G. O. Mutambar a, iDesign and Analysis of Co
REFERENCES
1 Eveleigh, V.W., "Adaptive Control and Optimisation Techniques". McGirhlly 1967
2 M. Vidyasagar, "NonlineaBystems Analysis", 2nd Ed., Prentice Hall, 1993
3 Hassan K. Khalil, "Nonlinear Systems", Third Edition, Prentice Hall, 2002
4 Nagrath 1.J., and Gopal, M., "Control system Engineering" Wiley Eastern Reprint 1995.
5 Mer al Al tinay, i ApQoitrobcPeenticedHalls20@8f Nonl i ne
COURSE OUTCOMES
At the end of the course student should be able to:
CO1 Familiarize the state space representation of systems
CO2 Acquire knowledge about the response of non linear systems
CO3 Understand the concept of stability of control system
CO4 Understand the knowledge of methods of stability analysis
CO5 Know the techniques of optimal control
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PROFESSIONAL ELECTIVE 1 VI

16E1470 INSTRUMENTATION AND CONTROL IN PROCESS L T P C
INDUSTRIES

3 0 O 3

UNIT | UNIT OPERATIONS 9

Basic concepts and principles of commonly used unit operafioR®actorsi batch reactors
distillation towersi refrigeration unit§ steam boiler$ furnaces dryersi crystallizersi centrifuges
i heat exchangeiispumpsi compressors evaporator$ extruders.
UNIT 1l INSTRUMENTATION AND CONTROL IN FOOD INDUSTRY 9
Description of the process in food indu$tiMeasurement hardware in the food industrigsnalyzers
in the food industry Valves andfeeders in the food industiy Controllers and displays in the foc
industryi Computer applications in the food industryypical control systems in the food industry
UNIT 1l INSTRUMENTATION AND CONTROL IN FERTILIZERS AND 9
CHEMICAL INDUSTRY
Description of the processMeasurement hardwaieanalyzers valves- Controllers and displays in
fertilizers and chemical industiyComputer applications in fertilizers and chemical industiypical
control systems in fertilizers and chemical indyst
UNIT IV INSTRUMENTATION AND CONTROL IN PHARMACEUTICAL 9
INDUSTRY

Description of the processMeasurement hardware in the pharmaceutical indiiséyalyzers in the
pharmaceutical industry Valves and feeders in the pharmaceutical industr¢€ontrollers and
displays in the pharmaceutical indusiryComputer applications in the pharmaceutical industry
Typical control systems in the pharmaceutical industry.
UNIT V INSTRUMENTATION AND CONTROL IN NUCLEAR INDUSTRY 9
Description of the proces$/easurement hardware in the nuclear industAnalyzers in the nuclear
industryi Valves and control rods in the nuclear industr@ontrol panels and displaysComputer
applicationg Typical control system.

L:45 T:0 P:0 Total: 45 PERIODS

TEXT BOOKS

1 Bel a G Liptak, Alnstrumentation in t he Pr

2 William G. Andrew and H. B. Wil li ams, AApplied
Professional Publishing

REFERENCES

1 Warren L. McCabe, AUnit operation eflEdudatomi cal et

2 Considine. D. M, AProcess/ I ndustrial I nstrument ¢

3 MM El-Waki, ANucl ear Power E nHiliBook @mpanyg , , Mc Gr aw

4 Douglas ConsidsneumdPr oceasd "edton MoGtas Hilh andb ook

5 George Stephanopoul os, Chemi cal Process Cont

COURSE OUTCOMES

At the end of the course student should be able to:

CO1 Understand the basic unit operationpincess industries

CO2 Identify various instruments and control strategies in food processing industry
CO3 Provide an over view of process instrumentation in chemical industries

CO4 Acquire knowledge in control schemes in pharmaceutical industry

CO5 Identify typical control systems in nuclear industries

SNSCT / B.E. EIE /R2016
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16El471 COMPUTER CONTROL OF PROCESSES L T P C
0

UNIT | ANALYSIS OF DISCRETE DATA SYSTEM 9
StateSpace Representation of Discrete Data Sysieslection of Sampling ProcessSelection of
Sampling Period Review of ZTransformi Pulse Transfer Function Modified Z - Transform-
Stability of Discrete Data SysteimJ ur y6s St ability Test.
UNIT 1l DESIGN OF DIGITAL CONTROLLER 9
Digital PID 1 Position and Velocity FormDeadbeat 6 S DAhbgonibshiih bma
Algorithm - Pole Placement ControllérSmith Predictor Algorithm.
UNIT 1l INTELLIGENT CONTROL 9
Introduction to Intelligent Control: Al and Expert ContraFuzzy Controli Neuro Fuzzy Controi
CaseStudy: Neurd Fuzzy Controller Based Temperature Process Control System.
UNIT IV SYSTEM MODELING 9
Mathematical Model for ProcessésFirst Orderi Second Order Processes Without and With Pi
Delay System$ Process Modeling for Step Test Détdime Domain Identificationi Linear Least
Square Algorithm.
UNIT V EXPERT CONTROL 9
Expert Control System Architecture Knowledge Representation in Expert ControKnowledge
Acquisition in Expert Control Reasoning in Expert Contrdl ReatTime ExpertSystemi Expert
Systems in Computer Aided Control System Desigmticipatory Expert Control Case Study: An
Expert Supervisory Control System.

L:45 T:0 P:0 Total: 45 PERIODS

TEXT BOOKS

1. Gopal, M. , AiDigital Co n tTata Mc Graw tHill, 3002t e Vari abl e |1

2. Katalin M. Hangas, Rozalia Lakner a n d AnMntréducton wit@
Exampl eso, Kl uwer Academic Publisher, 2001

REFERENCES

1. Stephanopoul os, G., AMhpmicductromess Tbeodtrypyl an
2005.

2 Sebor g, D. E. , Edgar, T. F. and Mel | i champ, D. A. ,
Edition, 2003.

3 E.l konen and K. Naji m, fAdCantedl|l BroMassel dPekkét

4 P. Al bertos and S. Antoni o, AMul ti variable Contr

5 Sigurd Skogestad, |l an Postlethwaite, i Mu | t Wileyvaadr i
Sons, 2004.

COURSE OUTCOMES

At the end of the course student should be able to:

CO1 Understand and apply computing platform and software for engineering problems.

CO2 Understand the fundamentals of various digital control algorithms aimdpgtsmentation

CO3 Design Neural network, Genetic algorithm and Fuzzy Logic Controllers for vajpplgations
CO4 Design mathematical model for various process

CO5 Gain knowledge in expert control and control system design
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16E1472 PROCESSMODELING AND SIMULATION L T P C
0

UNIT | INTRODUCTION 9
Continuity Equation$ Energy Equations Equations of Motion Transport Equations Equations of
Statel Equilibriumi Chemical Kinetics.
UNIT 1l DISCRETE TIME SYSTEM MODEL FOR CONTROL 9
ARX ModelsT ARMAX Models i NARMAX Models i Hammerstein Model$ Wiener Modeli
Linear and Non Linear Mathematical Modeling of Dynamic Systemodeling in State Space
Canonical State Space ForimdMechanicalSystemsi Electrical System$ Liquid Level Systems
Thermal Systems Input and Output Models Transfer Functions.
UNIT 1l MODEL FOR TIME VARYING AND NON LINEAR SYSTEMS 9
Linear Time Varying Model$ Nonlinear Model as Linear RegressianblonlinearState Space Mode
i Linearization of Nonlinear Models Single Variablé One State Variable and One Input Variable
UNIT IV BASIC SIMULATION IN MATLAB 9
MATLAB i Numerical Solutiori Runge Kutta Method Adam Bassworth Techniquie Solution of
Ordinary Differential Equations Simulation of First Order Second Order and LeddLag Transfer
Functions’ MATLAB Routine for Step and Impulse Response.
UNIT V SIMULATION OF PROCESS MODEL 9
Development of Dynamic Modél State Space Model and Laplace domaindel of CSTR anc
Distillation Column using MATLAB.
L:45 T:0 P:0 Total:45PERIODS

TEXT BOOKS

1. Thomas Edgar, David Hi mmel bl au, " Edion Tata

McGraw Hill (2001).
2. Dr. Shailendra Siamuwul, atéiMond elsinmg afhWadEidnAVBley:
Publisher (2011).

REFERENCES

1. B. Wayne Bequett e, OProcess Dy n a mi"cEslitioriyl
Prentice Hall International Series in Physical and Chemical Engineering science (1998).

2. William L. Luyben, OProcess Modeling, S
Edition, Tata Mc Graw Hill (1989).

3. Thomas E. Ma €dntrohDesigdiyrPmeessss and Control Systems for Dyr
Performanceod, 3rd Edition, Mc Gr aw Hi | |
(2000).

4. W. F. Stoecker, 6Design of Ther mal Sys
(1989).

COURSE OUTCOMES

At the end of the course student should be able to:

CO1 Acquire knowledge of power equations

CO2 Develop discrete time system model of various systems
CO3 Develop models for non linear and time varying systems
CO4 Carrysimulation using MATLAB

CO5 Develop and simulate model for chemical processes
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16EC303 VLSI DESIGN L T P C
3 0 O 3
UNIT | MOS TRANSISTOR PRINCIPLE 9
CMOS fabricationi p-well process, fwell process,twin-tub process, MOS transistor thedky
characteristics, CV characteristics, Ndeal 1V effects, CMOS invertéDC characteristics, Stic
diagram, Layout diagrams.

UNIT 1l COMBINATIONAL LOGIC CIRCUITS 9
Examples of Combinational Logic Design, Pass transistor Logic, Transmission gates, Pseudc
logic-static and dynamic CMOS design, Domino Logic, Power dissipation ,Low power c
principles.

UNIT I SEQUENTIAL LOGIC CIRCUITS 9
Static and Dynamic Latches and Registers, Timing issues, pipelines, clock strategies, Low
memory circuits, Synchronous aAgdynchronous design.

UNIT IV VLSI TESTING 9
VLSI testing -need for testing, manufacturing test principldesign strategies for test, Design -
testability BIST-chip level and system level test techniques.

UNIT V SPECIFICATION USING VERILOG HDL 9
Basic concepts identifiers gate primitives, gatedelays, operators, timing controls, procedt
assignments conditional statements, Design hierarchies, Behavioral and RTL modeling, Test
Examples: decoder, equality detector, comparator, priority encoder, full adder, Ripple carry ad
D flip flop.

L:45 T:0 P:0 Total: 45 PERIODS
TEXT BOOKS
1 Jan Rabaey, Anant haChandrakasan, B. Ni kol i c, fi Di
Edition, Prentice Hall of India, 2003
2. M. J. Smit h, iApplication Specific Integrated Cir.
REFERENCES
1 N. Weste, K. Eshraghian, #APrinciples of CMOS VLSI

2 R.Jacob Baker, Harry W. LI ., David E.Boyee, ACMOES
India 2005

3 A.Pucknell, Kamran Eshraghian, fABasic VLSI Desi g

4 Neil H. E. Weste and David Harris: ACMOS VLSI DE

5 Uyemura J. P: Al ntroduction to VLSI circuits and

COURSE OUTCOMES

At the end of the course student should be able to:

CO1 Understandhe basic CMOS circuits and the CMOS process technology
CO2 Familiarize with design techniques of chip using programmable devices
CO3 Analyse the Electrical properties of MOS devices

CO4 Design combinational and sequential circuits

CO5 Elaboratearithmetic building blocks
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PROFESSIONAL ELECTIVE 1 VII

16E1480 BIOMEDICAL INSTRUMENTATION L T P C
(Common to ECE,EEE) 3 0 O 3
UNIT | FUNDAMENTALS OF BIOMEDICAL ENGINEERING 9

Physiological System of the Human BodyBioelectric Potentiai Restingand Action Potential
Nervous System and its FundameniaBasic Components of a Biomedical SysterRhysiological
Signals and TransducersTransducer$ Selection Criterid Piezo Electric Transducér Ultrasonic
Transducer$ Temperature Measuremeiit&ibre Optic Temperature Sensors.
UNIT 1l NON ELECTRICAL PARAMETERS MEASUREMENT AND 9
DIAGNOSTIC PROCEDURES

Measurement of Blood Pressur€ardiac Output Heart Rate- Heart Sound Pulmonary Function
Measurements: Spirometeri Photo Plethysmography Body Plethysmography Blood Gas
Analyzersi pH of Bloodi Measurement of Blood pCQ2p0O2.
UNIT M BIO POTENTIAL RECORDERS 9
Electrical and Mechanical Activities of the Human Hédarfypical Electro Cardio Graph (ECG)
Electrocardiograph Bipolar andnipolar Leadsi Einthoven Triangle’ Electrical Activities of the
Braini Electro Encephalo Graph (EEGEEG Equipmeni Muscle Response Electro Myo Graph
(EMG).
UNIT IV IMAGING MODALITIES AND ANALYSIS 9
Radio Graphic and Fluoroscopic Techniqué&somputer Tomographiy Magnetic Resonance Imaging
(MRI) 7 Ultrasonography Endoscopyi Thermography Different types of Biotelemetry Systeris
Retinal Imaging Imaging Application in Biometric Systems.
UNIT V LIFE ASSISTING AND THERAPEUTIC DEVICES 9
Pacemakers Defibrillatorsi Ventilatorsi Nerve and Muscle StimulatorsDiathermyi Hearti Lung
Machinei Audio Metersi Dialyzersi Lithotripsyi ICU Patient Monitoring Syster Advanced 3D
Surgical Technigues.

L:45 T:0 P:0 Total:45PERIODS

TEXT BOOKS

1. Leslie Cromwell, ABi omedi cal I nstrumentation anct

2. Khandpur R. S, fiHandbook of Biomedical Il nstrument

REFERENCES

1. John G. Webdtnenr ufimdendiadalon Application and Desi
(1998).

2 Ed. Joseph D. Bronzino, AThe Biomedical Engi neet

3 Joseph J.carr and John M. Bubpmentil iecbdokbdogpa,
and Sons, NewYork (2012).

4 Suh, Sang, Gurupur, Varadr aj P, Tani k, Mur at M,
Springer (2011).
5 M. Arumugavme,di &¢hBilo | nst r u mAgenhcies (20083 Anur adha

COURSE OUTCOMES

At the end of the course student should be able to:

CO1 Understand the physical foundations of biological systems and the various eleated@s medical field.
CO2 Analysis about the various electro physiologitedasurements in the human body.

CO3 Familiarize the working functions of bio potential recorders

CO4 Analyze the concepts of various medical imaging recorder techniques arapiiaations

CO5 Know about the importance of rehabilitation techniquédts&pplications
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16E1481 INSTRUMENTATION IN PETROCHEMICAL, PAPER L T P C
AND STEEL INDUSTRIES

UNIT | PETROLEUM PROCESSING 9
Petroleum Exploratioi Recovery Technique$ Primary and Secondary Refinirig Separation
of Oil andGasi Refining of Crude Oil Piping and Instrumentation Diagrams
UNIT 1l CONTROL LOOPS IN PETROCHEMICAL INDUSTRIES 9
Process Control in Refinery and Petrochemical Indust@pntrol of Distillation Columri Control of
Catalytic Crackers and Pyrolydimnit.
UNIT M DESCRIPTION OF PAPER AND STEEL PROCESSING 9
PAPER: Raw Materiali Basic Proces$ Pulping Proces$ Chemical Recovery Proceg§sPaper
Making.
STEEL: Proces$ Converting. Raw Steel MakirigBasic Oxygen Furnace
UNIT IV CONTROL LOOPS IN PAPER INDUSTRIES 9
Blow Down Tank Controls Digester Liquor Feed Pump ContralsStock Chest Level Contral
Basis Weight Control Dryer Temperature Contrdl Dissolving Tank Density Contral White
Liquor Flow Control§ Condensate Conductivity Control
UNIT V CONTROL LOOPS IN STEEL INDUSTRIES 9
Blast Furnace Stove Combustion Control Sysie@as and Water Controls in BOF Furna&and
Casting Mold Control
L:45 T:0 P:0 Total:45PERIODS

TEXT BOOKS

1. Dr . Ram Prasad, TéacRmwlogy, dEddiannKharmeaPiublishen(g000).

2 B.G. Liptak, Al nstr ume n°tEditon, Chilton Book Eompang New Ybr

(2973).
REFERENCES
1. LiptakBG,PC I nstrument EnYEdii@eeCRE Présa(8003).0 o0k , 2

2. Howar P. Kallen, AHand b oo REditbn, Tata MdGraeHit €86t)a t
3. Considine M and Ross S MHa nd b ook of Appli & Editibnn BldGraw imidilin
Professional, NewYork (2006).
COURSE OUTCOMES
At the endof the course student should be able to:
CO1 Understand the scenario of the production and consumption of fossil fuels in India.
CO2 Know about the process control loops in Petrochemical industries.
CO3 Acquire knowledge on the various conversgocesses through measuringtruments.
CO4 Understand the importance of controlling the various parameters using differenokiedgipment in
industries
CO5 Know about the process control loops in steel industries
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16E1482 DISTRIBUTED CONTROL SYSTEMS L T P C
0

UNIT | INTRODUCTION 9
Definition 7 Evolution of DCSi Generalized Architectures Comparison of Architectures Local
Control Unit.
UNIT 1l DCS CONFIGURATION 9
LCU 1 Configuration- Process Interfacing IssuésCommunicationFacilities Operator Station$
Data Highways Redundancy ConcepisSupervisory Computer Tasks and ConfiguratioBystem
Integration with PLC and Computers
UNIT M INTERFACES IN DCS 9
Operator Interfaces Low Level and High Level Operatdnterfacesi Engineering Interfaces Low
Level and High Level Engineering Interface<seneral Purpose Computers in DG8MI Standard
Protocols
UNIT IV DCS DISPLAYS 9
Standard and User Defined Display<Continuous Process DisplayGround Displayi Overview
Display i Detail Displayi Graphic Displayi Trend Displayi Loop Displayi Alarm Summary
Displayi Annunciator Display Batch/Sequence DispldayTuning Display Tuning Panel Display
Instrument Faceplate
UNIT V DCS APPLICATIONS 9
Application of DCS in iron & steel industryCement industry, Paper & pulp industry, Power ple
Grease manufacturing plant, Biotechnology plant, glass manufacturing and arpnoceiss

L:45 T:0 P:0 Total:45PERIODS

TEXT BOOKS
1. Michael P. Lukas, ADistributed Co'fEditorgVan SostsahdeRginholc
Co, (1986).

2. Bela G.Liptak, AProcess "FdifiohGRCPessg201R). di gi t al Net
REFERENCES

1. Krishna Kant, Computer based I ndustrial Control

2 Mc Mi I | an G. K, Process/ I ndustrial I nstrument Hanc¢

3. Curtis D Johnson, Process Controh st r ument ati on Technol ogy , 8t h |

4 Gregory McMillan K, AProcess/ Industrial l nstrum
2009.

5. Romily Bowden, AHART applicati onndGuiidoen and5tthh eEd
Hill, 1999

COURSE OUTCOMES

At the end of the course student should be able to:

CO1 Understand the evolution and architecture of DCS
CO2 Acquire knowledge of DCS Configurations

CO3 Understand the various interfaaesed in DCS

CO4 Acquire Knowledge of DCS Displays

CO5 Apply DCS for various industrial Applications

SNSCT / B.E. EIE /R2016



16E1483 MICRO ELECTRO MECHANICAL SYSTEMS L T P C
0

UNIT | INTRODUCTION TO MEMS 9
Introduction emergence devices and applicatierscaling issuesmaterials for MEMS Thin film
deposition lithography and etching.
UNIT 1l ELECTRICAL AND MECHANICAL PROPERTIES OF MEMS 9 9
MATERIALS

Conductivity of semiconductors crystal plane and orientation stress and staiii definition 7
relationship between tensile stress and staechanical properties of silicon and thin films, Flexur
beam bending analysis under single loading condifigpes of beanueflection of beanfongitudinal
stain under pure bendingpring constant, torsiohdeflection, intrinsic stress, resonance and qual
factor.
UNIT 1l SENSING AND ACTUATION 9
Electrostatic sensing and actuatjparallel plate capacitdr Applicatiortinertial, pressure and tactile
sensor parallel plate actuatecomb drive. Thermadensing and Actuatiorthermal sensoféctuators
- Applications Inertial, Flow and Infrared sensors.
UNIT IV BULK AND SURFACE MICROMACHINING 9
Anisotropic wet etching, Dry etching of silicon, Deep reactive ion etching (DRIE), Isotropic
etching, Basic surface micromachining processtructural and sacrificial material, stiction an
antistiction methods, Foundry process.
UNIT V POLYMER AND OPTICAL MEMS 9
Polymers in MEMS polymideSU-8 liquid crystal polymer(LCRPDMSPMMA-Parylene
Flurocorbon, Application-Acceleration, pressure, flow and tactile sensors. Optical MipkkSive
MEMS optical componentiensesmirrors-Actuation for active optical MEMS.

L:45 T:0 P:0 Total: 45 PERIODS

TEXT BOOKS

1. Tai Ran Tsu, AMEMS an dMaMiucfraocstyusrtee ms TDaetsai gMic gar nadw

2. Mark Madou, AFundamentals of Micro Fabrication

REFERENCES

1. Tai Ran Hsu, AMEMS and Microsystems: D e s i Edition, Johia
Wiley & Sons Publication, Hoboken, New Jersey, 2008.

2. Julian Gardener, Vijay Varadhan, Osama, AMicro ¢
2007.

3 Gaberi el M. Rebi z, ARF MEMS Thety8Sons,Z83si gn and Te
COURSE OUTCOMES
At the end of the course student should be able to:
CO1 Be familiar with the important concepts applicable to MEMS, their fabrication.
CO2 Be fluent with the design, analysis and testing of MEMS
CO3 Understand about thectuation and sensing techniques relating to the industry
CO4 To Familiarize with concept of various machining techniques
CO5 Apply the MEMS for different applications.
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OPEN ELECTIVE

16EIOE1 BASICS OF PLC L T P C
3 0 O 3
UNIT | PLC OVERVIEW 9

PLCT History, Architecture, Comparison with relay logic, Inputs, Outputs, PLC scan cycle, Conc
sink and source, Normally Open and Normally closed Contacts. Ladder logic programming.
gates implementation using Ladder Logic.
UNIT 1l PLC PROGRAMMING 9
Instructions in PLC- Program Control Instructions, math instructions, sequencer instructions,
programs using switches and coils, Concept of Latch, blinking and process repeat.
UNIT 1l TIMERS AND COUNTERS 9
Timer instructions,On delay timer, Off delay timer, Retentive timer, cascading timers. Co
instructions, up counter, down counter, cascading counters, Incremental ermaater, combining
counter and timer functions. Applications: Traffic Control,Coffee vending machieeking
application, Bottle filling application.
UNIT IV ALLEN BRADLEY PLC (RSLOGIX 5000) 9
Allen Bradley PLCi pin configuration and technical specifications, Programming Instructions.
and Output Wiring,Installation, Selection, Trouble shootind Maintenance.
UNIT V APPLICATIONS OF PLC 9
Material Handling, forward/reverse control of three phase induction motor, Automatic cont
warehouse door, Automatic lubrication of oil supplier, Conveyor belt motor control, Automat
washingmachine, Bottle label detection
L:45 T:0 P:0 Total:45PERIODS

TEXT BOOKS

1. F.D. Petruzella, Programmable Logic Controllers, Tata Glaw Hill, Third edition, 2010

2. Gary G Anderson, PLC Programming using RSLogix 500: Basic Concepts of LaafgleProgramming: Volume

1 (PLC Programming Basics), Create Space Independent Publishing Platform

REFERENCES

1. K. L.S. Sharma, Overview of Industrial Process Automation, Elsevier, 2011 Batten G. L., Prograr
Controllerso, Mc Editonv  Hi | | l nc. , Second

2. PradeepKumar & Srivashtava , Programmable Logic Contrd@leB Publications

3. MdhuchhandaMi tr a, SamarjitSen Gupt a, AiProgramm
I ntroductiono Penram |International Publ i shing Li

4 Hughes T, AProgrammable Logic Controllerso, I SA Pr

COURSE OUTCOMES

At the end of the course student should be able to:

CO1 Understand architecture of PLC and develop ladder logic programs for logic gates implementation.

CO2 Gain knowledge oprogramming concepts of PLC and develop programs for real time applications.

CO3 Understand the function of timers and counters in PLC and develop ladder logic for real time applications.
CO4 Understand the working of Allen Bradley PLC

CO5 Develop laddelogic for real time applications
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16EIOE2 DATA NETWORKS L T P C
0

UNIT | DATA NETWORK FUNDAMENTALS 9
Networks Hierarchy and SwitchirigOpen System Interconnection Model of IS@ata Link Control
Protocol: HDLQ Media Access Protoc®dl Token Passing CSMA/CDi TCP/IP
UNIT 1l INTERNET WORKING 9
Bridges T Routersi Gatewaysi Standard ETHERNET and ARCNET Configuration Spe
Requirement for Networks used for Control (MAP/TOP)
UNIT M HART AND FIELDBUS 9
Introductioni Evolution of Signal Standaril HART Communication Protocdl HART Networksi
HART Commandd HART Applicationsi Fieldbusi Introductioni General Fieldbus Architecture
Fieldbus Topologyi Interoperabilityi Interchangeability’ Introduction to OLE for Process Contr
(OPC).
UNIT IV MODBUS AND PROFIBUS PA/DP/FMS 9
MODBUS Protocol Structuré Function Code$ Troubleshooting Profibiisintroductioni Profibus
Protocol Stack Profibus Communication ModelCommunication Object§ System Operatiori
Troubleshooting.
UNIT V INDUSTRIAL ETHERNET AND WIRELESS COMMUNICATION 9
Industrial Ethernét Introductioi 10 Mbps Ethernét 100 Mbps Etherneti Radio and Wireles:
Communication Introduction i Components of Radio Link Radio Spectrum and Frequen
Allocation

L:45 T:0 P:0 Total:45PERIODS

TEXT BOOKS
1. Steve Mackay, Edwin Wrijut, Deon Reynder s, John
and Troubl eshootingbo, Newnes Publication, El sevi

2. A. Behrouz FOommuzmingatiiDansa & Net wor ki ngbo, 4t h Ed
REFERENCES

1. Andrew S. Tanenbaum, David J. Wet heral I | iCompu
2011

2. Theodore S Rappaport, PiWncepées @&odmPniaca4 titmditon,
2001

3. William Stallings, fWireless CommufEdtient20056n & Ne't

4. William Buchanan, AComputer Buseso, CRC Press, :

5 Petersonanbavi e, iComputer Networkso, 2nd Edition, Mo

COURSE OUTCOMES

At the end of the course student should be able to:

CO1 Acquire the knowledge in basic networks used in data communication

CO2 Understand the basicd internetworking devices

CO3 Ability to describe the HART and fieldbus protocol

CO4 Acquire adequate knowledge about MODBUS and profibus communication protocol
CO5 Analyze various types of transmission and ability to choose suitable caliarfemission
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16EIOE3 BASICS OF NEURAL NETWORKS AND FUZZY LOGIC L T P C
SYSTEM

UNIT | ARCHITECTURES 9
Introduction Biological neuron Artificial neuron Neuron modeling Learning rules Single layer
feed forward network Multi-layer feed forward network Back propagation AlgorithmLearning
factors.

UNIT Il UNITII NEURAL NETWORKS FOR CONTROL 9 9
Introduction Feedback network®Discrete time hop field network#\pplications of artificial neural
network Process identificaticrCaseStudy (Neuro controller for inverted pendulum).

UNIT I FUZZY SYSTEMS 9
Introduction Classical setd~uzzy setsFuzzy relationsFuzzification DefuzzificatiorFuzzy rules.
UNIT IV FUZZY LOGIC CONTROL 9

Membership function Di f f er en't t -y iknevdedgen base MéciSiarmaking logic
Optimizations of membership function using neural netwoikiaptive fuzzy systems.
UNIT V APPLICATION OF FLC 9

Fuzzy logic contral inverted pendulusimage processinglome Heating systerBlood pressure
duringanesthesia.
L:45 T:0 P:0 Total:45PERIODS
TEXT BOOKS
1. J.S. R.Jang, C. T. SunFuwmnzaly Eanrvd zSud fatn i Go nmpNwetuir rog 6 , P H
2. S.N. Sivanandam, S.N. Deepa, OPrinci p20&ls of Sof't
REFERENCES

1. S. Rajasekar an, GA Vijayal akshmi Pai , ONeur al Ne
India Private Limited, 2003

2. Laurene Fausett, OFundamentals of Nepuplail c aNeitowosr(
Englewood cliffs, 2000.

3. Zi mmer man H. J. , 6Fuzzy set theory and its Applic

4. KIir, G.J. Yuan Bo, O0Fuzzy sets and Fofirdia Bvt. Lido OO :

5 Si mon Hykins, &Neural Net wor ks b, Pearson Educati

COURSE OUTCOMES

At the end of the course student should be able to:

CO1 Expose to the concepts of feed forward neural networks

CO2 Adequate knowledge on control scherassd in neural networks
CO3 Understanding the various types of classical sets, Fuzzy sets and its properties

CO4 Understand about the membership function and its calculation for various systems
CO5 Analyze the various types and applications of Fuzzgics and Artificial Neural Networks
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16EIOE4 SENSORS AND TRANSDUCERS L T P C
0

UNIT | INTRODUCTION 9
Basic concepts of sensors and transducBrference between sensors and transdubkesd for
sensor Characteristics of transduce$tatic and Dynamie Classification of TransduceSelection
criteria.
UNIT 1l MECHANICAL TRANSDUCER 9
Principle of Operation, Constructional details, characteristics and application of Bourden
Diaphragm Bellow-Strain gaugd.oadcell-Accelerometerd VDT - Gyroscope.
UNIT M ELECTRICAL TRANSDUCER 9
Classification of electrical transdueResistive Transducers: Potentiometer, Anemométeiuctive
transducers: Variable reluctance transducer, El PielCapacitive transducers aitd types.
UNIT IV TEMPERATURE TRANSDUCER 9
Principle of Operation, Constructional details, characteristics and application of Therm
ThermistorRTD-ThermocoupleéPyrometer.
UNIT V OTHER SENSORS 9
Smart senserfiber optic senser Film sensor MEMS sensor SQUID sensceiSemiconductor IC
sensor Nano sensors.

L:45 T:0 P:0 Total: 45 PERIODS

TEXT BOOKS
1. D. Patranabis i Sensors and Transducer s
2. A. K. Sawhney, ARA CourséeasurEdmerntrs cahco

Dhanpat Rai and Sons, Eductional and Technical Publishers, Fourth Edition.
REFERENCES

1. John. S. Wil sson, Sensor Technol ogy Har
2. Il ene. J. Busch, EA cetcu a toomrescch,a nS crail n ggsearr

3. D. V. S Murty, A Transducers and I nstrur
4. S. C. Mukhopadhyay, G. S. Gupta, #fASmart
5. Deoblin E.O., Measurement System Application Beisgn, McGraw Hill, 1990

COURSE OUTCOMES

At the end of the course student should be able to:

CO1 Analyze the characteristics and performance of transducers

CO2 Understand the fundamental principles of various types of mechanical transducer
CO3 Analyzethe operation of electrical transducers

CO4 Describe the operation of temperature transducer

CO5 lllustrate the advanced types of transducers

A
A
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ONE CREDIT COURSE
16EIOC1 ARDUINO 15

Introduction to embedded systemiglicroprocessors andanicrocontrollersi Arduino Introduction
Arduino IDE - Introduction to Embedded C programming: Variabléainctions- Loops- Conditions-
Theory & Hands on Sessidrnterfacing: LED, Switch, LCD, Keypad LCP Theory & Hands or
Session Interfacing: UARTTransmission UART Reception- ADC peripheral Temperature sensc
Interfacing. Theory & Hands on Sessibrnterfacing: PWM generationDC motor interfacing Witk
PWM signals’ DC motor Interfacing with normal GP1O outputs. Wireless Modules InterfaZigiyee
i GSM. loT with Arduino: Introduction to I0F Applications and Advantages Hands on Sessi
Controlling of devices from web server, Controlling of devices from Android , Interfacing with «
and controlling various devices from cloud
Total: 15 PERIODS

TEXT BOOKS

1. Getting Started with Arduino”™ by Massi mc

2. Beginning Arduino Programming (Technology in Action), Apressgtigion 2011
COURSE OUTCOMES
At the end of the course student should be able to:
CO1 Understand the basic framework for developing Arduino code

CO2 learn how to program your Arduino interface board to sense the physical world

SNSCT / B.E. EIE /R2016




16EIOC2 RASPBERRY PI 15

Introduction to Embedded Systeni®eveloper Suit Overview: How teetup Rasperry Pi, O
installation and Configuration Python :Introduction to Python, Programming in Python, Lil
command Sets Python programming Hands on, Rasperry Pi overview : Features, Market Tren
Applicationi ARM Architecture Model

Total: 15 PERIODS

TEXT BOOKS

1. Ernest Woodruf f, ARaspberry Pi: The Comj
& Tricks On How to Setup Raspberry Pi ar

2. Simon Monk, AProgrammi nEgditthe nRa Gehdr my

McGraw Hill; 3rd edition, 2012
COURSE OUTCOMES
At the end of the course student should be able to:
CO1 Learn the Features and Specifications of Raspberry Pi
CO2 Understand the Raspberry Pi Functionalities

SNSCT / B.E. EIE /R2016




16EIOC3 INDUSTRIAL SAFETY & FIELD INSTRUMENTS 15

Industrial Automatiori Field Instruments: Introduction, Relays Contactors, OLR,MCB,MCCB,MF
Proximity Sensors, Color Sensor, switches and Push buttons, Alert Alarm, HootersT laeaghitters,
Temperature Controller and RTD, pressure Transmitter, Flow Transmitter, Grounding of
Instruments Industrial Safety: Introduction, Safety Protection of Motors, Grounding Methods,
Selection, Shielding wires, Instruments handling dmstallation, Selection of Protective Device
Safety precautions of device Installment
Total: 15 PERIODS

TEXT BOOKS

1. Al ndustrial safety management o0, L M Dest
COURSE OUTCOMES
At the end of the course student shouldbke to:
CO1 Learn good instruments maintenance practices
CO2 Understand Safety, Protection and Control engineering concepts

SNSCT / B.E. EIE /R2016



16EIOCA4 INDUSTRIAL ROBOTICS 15

Introduction to Robotics , Gordinate system and their applicatidgmtroduction to Motosim Softwar:
and basic position movement for six axis and using various interpolation, Robot Motoman intro
and basic movements using various interpolation, Basic Program development using man
Motosim Program development interpolation types and programming on 2D and programmin
3D Models, Multi robot work station programming using Motosim, Programming using Ve
interpolation joint , linear, circular and spline using manipulator, application developme
manipuator motoman.

Total: 15 PERIODS
TEXT BOOKS

1. Industrial RoboticsTechnology ,Programming and Applications (SIE), 2nd Edition, 2015

COURSE OUTCOMES
At the end of the course student should be able to:
CO1 Learn the fundamentals of robotics andustrial applications of robots
CO2 Learn the latest trends in the field of Industrial Robotics

SNSCT / B.E. EIE /R2016



16EIOC5 PIPING & INSTRUMENTATION 15

Introduction To Piping Responsibilities Of Piping Engineer And Designer Process Flow Di
Utility Flow Diagram P&l Diagram Objectives Piping & Instrumentation Diagram P&l Diac
Symbols Interpreting P&I Diagrarn Valves Interpreting P&l Diagrari Equipment Interpreting P&
Diagram 1 Control & Safety Systems Industry Codes And Standard Governmentlaitegs
Engineering Fluid Diagrams Electrical Diagrams Electronic Diagrams Logic Diagrams Applicat
P&l Diagrams In HAZOPS And Risk Analysis

Total: 15 PERIODS

TEXT BOOKS
1. Piping and Instrumentation Diagram Developm#&Vitey-AIChE; 1stedition,2015
2. Frederick A Meier, Clifford A Meier, i

Instrument Society of America, 2004
COURSE OUTCOMES
At the end of the course student should be able to:
CO1 Understand the basic development rakpiping and instrumentation diagram
CO2 Learn the elements for the design, operation, and maintenance of process industries

SNSCT / B.E. EIE /R2016




16EIOC6 DISTRIBUTED CONTROL SYSTEM 15

Introductioni Applicatiorn+ Introductioni Communication detail$ hardware configuratioi wiring
details T programming concept$ instructionsi addr es s al | o ciaNetworking i
Controlling of field instruments programming application

Total: 15 PERIODS

TEXT BOOKS
1. Moustafa EI s bistribiged ContioMsysieens: A comprehensive coverage of
technol ogies and standardso, 2016

COURSE OUTCOMES

At the end of the course student should be able to:

CO1 Understand the advancement of the technologies involved in the modern Distributeal
Systems

CO2 Able to learn the important issues in the desigimlementationand operation of DCS system
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