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COLLEGE VISION AND MISSION

Vision

Te be glbally recognized for excellence in quality education, innowvation, and research for the
transformation of lives o serve the sodsly,

Mission

M1: Quality Educatlon: To provide comprehensive academic system thal amalgamates the cutting
etige inchnodogies with bast practices.

MZ: Regearch and nnovation: To foster value- based research and innevation i callaboration with
industriss and Institutions globally fer erealing inelleciuals with new avenues.

M3: Employability and Entrepreneurship: To incuicale the emplovability and entreprencurial skils
thnough value and skl based training.

M4: Ethical Velues: To ingtill deep sense of uiman values by blanding societal rightoousness with
academs profecsionaliem for the growth of mlnlﬁl‘r.

DEPARTMENT VISION AND MISSION

Vision

To provide quality educstion, training end research in the area of Instrumentation and Genbrol
Engineanng to meat the industrial and sociotal needs with ethical values.

Mission

M1: Quality education: Te impart technical knowledge, leadership and managerial skils Lo mest the
current Industrial and socielal meeds.

Mz: Research and Innovation: To foster innovation, research and development for the benafit of
gipbal community.

M3: Employabllity and Entreprensurship: To erhance the employsbiity skills and neulcate
enirapreneurial atliteds.

Md: Ethical Values: To provide extension senvices to rural soclety and instlll ethical values among
the sludents.

v
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PROGRAMME OUTCOMES (PDs)
POM: Engineering knowledge:

Apply the knowiedge of mathematics, science, enginesring fundamentais, and an engineering speciazation
io the schution of complex engineering problems.

PO2Z: Problem analysis:
Iderdify, formutate, research erature, and analyze complex engineering problems reaching substantiated
conclusions using first principles of mathematics, natural sciences, end engineering sciences,

PO3; Design/development of solutions:
Dasign solutions for complex enginaering problams and design syslem compomenis of processes thal meel
the specfied nesds with appropriate conssderation for the public kealth and safely, and the cultural, sochetal,
and environmental considerations.

PO4: Conduct investigations of complex problems:
Uss research-based knowledge and research methods including design of experiments, analysis and
interpretation of data and synthesis of the information 1o provide valid conclusions,

POS: Modem tool usage:
Create, select, and apply appropriate fechnigues, resources, and modem engineering and IT tosls including
prediction and modeling to complex engineering activities with an understanding of the Emitations.

POE: The engineer and society:
Apply reasoning nformed by the contextual knowledge to assess socletal, health, safety, legal and culfural
izapes and the consequent responaibilities relevant fo the professional engineearing practics.

FOT: Environment and sustainability:
Understand the impact of ihe prafessional engineering solutions i societal and erwironmental contexls, and
demonsirate the knowledge of and need for sustainable development.

POE: Ethics:
Apply ethical principdes and commit to professional ethice and respoensibilities and norms of the angineering
practice,

PO%: Individual and team work:
Function effectively @s an individsal, and &5 @ member or leader in diverse teams, and In multidisciplinary
seftings.

POAD: Communication:
Communicate effectively on complex engineering activities with the enginesring community and with society
al large, such as, being able to comprehend and write effective reports and design documentalion, make
effective presentations, and give and receive clear instructions,

PO14: Project management and finance:
Demonsirate knowledge and und=arstznding of the engineering and management principdas and apply these
o one's own work, a5 a member and leader in a team, 1o manage projects and in multidisciplinary
ervironments.

FO12: Life-long learning:
Recognize the need for, and have the preparation and ability o engage in independent and life-fong
leaming in the broadest context of technalogical change.

\%/ B. Tech. Instrumentation and Control Engineering
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PROGRAM EDUCATIONAL OBJECTIVES (PEOs)

PEO1: Core Compatency.
To prowide the students with strong foumdation in Mathemastical, Scientific and Enginesring
fundamentals to analyze and sohhe problems related (o instrumantation and Control Engnearing.

PEOQ 2: 5State of the art technology:
To impart state of the art technology to the students in the fisld of Instumentation and Confrol

Engineering ta meet the industral neads.

PEOQ 3: Multi-disciplinary skills:
To develop Mulii-disciplinarny skils and acguire leadership qualities along with professional and ethical
viakees,

PEQ 4: Innovation and entreprenaurship:

T promaote innovation and entreprénaurship in desgning and davelaging insfrumentalion systems to
address social and technical challenges,

PROGRAM SPECIFIC OBJECTIVES (PS0s)

PS01: Basic Knowledge in ICE:
Apply the knowledge of Instrumentation and Control Enginesring to calibrate and froubleshoat various
process control nstruments commaonly used in industry.

PS02: Advanced Tools for Industrial automation:
Apply the knowledge of hardware and software tools for industrial automation systems

PS03: Design and develapment of Instrumentation systems:
Abdity to design and develop instumentation systems to solve real time applications.

\/ B. Tech. Instrumentation and Control Engineering
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STRUCTURE FOR UNDERGRADUATE ENGINEERING PROGRAM

Mo. of Credits
Sl.No
Course Category

i Humanities and Soclal Sciences (H3) L
2 | Basic Sciences(BS) =
3 | Engineering Sciences (ES) 6E
4 | Professionsl Core (PC) .
5 | Professional Electives (PE) e
6 | Open Electives (OF) L
7 | Internship / Project Work 12

Employability Enhancement Coursas i
B | (EEC)*™
8 Mandalory courses (MC) ** =

Total 183

SCHEME OF CREDIT DISTRIBUTION - SUMMARY

Credits per Semester Total
&l. No Course Category
1 ]| m v L' | Vil | Wil Credits
1 Humanities and Soclal Sciences % | Ll = | (Y IR R 5
(HS5)
2 Basic Sclences [BS) 18 |12 a3 3 4 = - - 22
3 Engineering Sciences (ES) & 18] 4 4 = - - . 56
4 Professional Cone (PC) = = |14 B 12 | 15 ] 3 61
5 Professional Electives (PE) - - - 3 | 3 3 B 18
B Open Electives (OFE) - - - 3 - 3 3 - 8
7 Praject Work (PW) : a - : = < ) 8 10
B Internship (PW) = = = - ===z | = (1]
9 Employability Enhancement _ . z = _ g i
Courses (EEC™)
10 | Mandatory courses (MC*) = =1 = - = | = | = - -
Total g (3@ | 21 | M (32| 21 | 20 | 1R 183
*EEC and MC are not included for CGPA calculation

B. Tech. Instrumantation and Control Engineearing
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%

1 T101 Mathamatics — | BS L1510 25 | 75 | 100
2 Ti0Z Physics BS d | 0 a 4 25 5 100
3 TI03 | Ghemistry BS 4lo]lo| 4 25 | 75 | 100
Basic Cwil and Mechanical
4 T110 ; ES 4]0 0 4 25 | 75 | 100
Engineering
5 T111 Engineering Mechanics ES o JRE Sl L 4 26 | 75 | 100
B T112 Communicative English HS alo| o 4 25 | 75 | 100
Practical
6 P104 | physics Lab B2 |o ] e 2 50 | 50 | 100
7 F105 Chemistry lab BS o| o 2 50 | so | 100
FI08 | Wodkshop Practice BS 2 | S0 | 10
300 | 00
1 Ti07 Mathematics | BS 3] 1 4 26 | 75 | 100
2 Ti08 Material Science BS 4| 0 25 [ 100
3 T109 | Enwironmental Scienca BS al o 4 25 | 75 | 100
Basic Electrical and
3] 1] o 4 25 | 75 | 100
4 T104 : 2
5 1105 | Engineering ES 3| 1| o|] 4 | 25| 75 | 100
Thermodynamics
=] Ti06 Computer Programming ES 3 1 0 4 25 75 100
Practical
7 P101 ﬁ:‘m Programming es |o | o3 2 s0 | 50 | 100
B P02 Engineering Graphica ES 0 b3 2 50 50 100
8 pigs | Easlc Blectical and es (o | o3 2 so | s0 | 100
Elactronics Lab
Mandatory Course
14 P07 MES [ NCC*® M 0|0 a - - - -
a0 300 | 00 | SO0
*To be completed in | and § semesters, under Pazs / Fall option only and not counted for CGPA calculation
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:L'._ Course Code Course Tithe Category
Theory
Cormplax Analysis and
1 Applications of Partial Bs 2/ 2| 0 3 25 75 100
UISICT3 | biterential Equations
2 | U1SICT32 | Data Structures ES 3|0 Qf 3 26 | 75 [ 100
3 U19ICT23 | Circuit Theory RC 2| 2| 0§ 3 25 | 75 100
4 Blecirical and Electronic
UISICTSE | o rermants PO Aol oy -3 25 75 100
5 U19ICTa5 | Becironics Enginearing PG a|lpl0] 3 25 | 75 100
6 | U1SICT35 | Transducer Engineering PC (8 ]jOjD0)] 3 |2 | 7] 10
Practical
T U1BICP31 | Data Structures Lab ES 2 1 50 50 100
B U1BICP32 | Blecironics Engineering Lab FC 2 1 50 50 100
g U18ICP33 | Transducer Engineering Lab PC 2 1 50 g0 100
Employability Enhancement Course
10 U1aICCax | Cerificaton Course- = EEC 0| 0| 4 - 100 x 100
11 U12IC531 | Skill Development Course 1: EEC nj|ao|z . 100 . 100
Genaral Proficiency - |
12 | U19ICS532 | Skil Development Course 2 * EEC 0| 0| 2 100 - 100
Mandatory Course
13 | UASICM31 | Prysical Ecucation MC (o|lof|2| - | 100] - 100
21 TO0 | 600 | 1300

: Course

Mo Code

Theory
1 | u1BICT41 | Probability and Statistics B3 212 |0 3 25 | 75 | 100
2 | waicT42 | Programming in Java Es |3 |00 3 |3 | /& | 100
3 UigicT43 | Analog Integrated Circuils PC b J I 3 25 75 100
4 | y18ICT44 | Digital Logic Circuils PC 2 121D 3 26 | 76 | 100
5 | UMSICE4X F'r-urmalnl-:ml Elective - PE a|o| 0 3 26| 76 | 100
6 | L19XX04X | Open Elective-1* OE s|lo|o a 25 | 75 100

Practical
7 | pigicP41 | Programming in Java Lab ES 0|0 |2 1 60 | 50 | 100
8 | vigicP4z | Electrical machines Lab FC 1 50 | 50 | 100
§ | uisicPa3 | Anslog and Digital circuits Lab PC 1 s0 | 50 | 100

A\
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* Skill Development Courses (2 and 4) are fo be selected from the list given in Annexure IV

Employability Enhancement Course
10 | MBICC4X | Cerfification Course-l ** EEC 1 N | = 100 100
W isicset [Cr IR opnen e 2 EEC |0 - [00]| - | 100
12 | L18ICS42 Skl Dewelopmant Course 4 * EEL 0 = 100 = 100
Mandatory Course
13 [ UMBICM41 | Indian Constitution M z - 100 . 100
21 TOO | €00 | 1300

Max. Marks

No.|  Code L|T]F CAM |ESM [Total
Theory
1 U18ICTS1 | Numerical methods BS 2 25 75 100
2 UisscTSs2 | Industrial Instrumentation-1 PC 3 25 75 100
3 | uisctss | Linear Control System PC |2 25 | 75 | 100
4 Micreprocessor and PC
LHBICTE4 Embedded system design 3|0 3 25 75 100
5 | wisICESX | Professional Elective 41" PE 3|l 3 25 75 100
8 | wiaxxos5x | Open Elective-I1* Hs 3|0 25 | 75 | 100
Practical
T L1SICPS1 | Numerical methods Lab BS D | o 1 =0 100
Imstrumentation sysiem
8 UCPs2 design Lab PC ol o 1 50 | 50 100
g U1BICPS53 | Microprocessor and
Embedded system designlab] °C [0 | © L gl el 1.
Employability Enhancement Course
11 | yisicesy | Cedification Course-lil ** EEC D] O - 100 - 100
Skill Development Gourse 5;
12 U19ICSE1 g:' i uage | IELTS _EE EEC | o - 100 = 100
Development Course 6: ~ 5.
13 | UigiCss2 P ntation Skis using ICT EEC 0| 0 100 100
Mandatory Course
14 U Essence of Indian
BICM5T Tradtional dre MC 21 0 i 100 L 100
22 780 | &50 | 1400

B. Tech. Instrumentation and Control Engineering
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ory i3 1
No | Code s TTYTF CAM [ESM [Total
Theory
T | UMSICTET | Analylical Instrumentation PC ajlojo 3 25 | 75 | 100
3 MBICTEA | Internet of Things (loT) for PC 3 o]0 25 ] 100
auiomation
UHBICTE4 | Process Control Pc (3|00 3 25 | 75 | 100
LHMBICEEX | Professional Beclive — I PE J310|0 3 25 76 | 100
U1SKXO6X | Open Elective-lIF QE |3 |00 25 | 75 | 100
Practical
T | u1sICPB1 |Industdal Instrumentation lab PC ¢|0)2 1 80 [ 50| 100
B | wiBICPE2 |internet of Things lab PC |O(D]2] ¢4 50 | 50 100
A UICPEY | Precess Controd Ezb PC o | 0|2 1 a0 =k | 100
Employability Enhancement Gourse
10 | Heiccex |Cerfication Course-IV ** EEC olol a = oo | o | 100
Skill Development Course 7: 100 - 100
11 | NSIESEY |foeign Language/ iELTS-n | EEC |00 |2
Skill Development Course & =
12 | UMSICse2 Tectudcs) Serminmr EEC 2| 0 100 100
Skill Development Course & _
Mandatory Course
14 | LISICMBT | Professional Ethics mMC e - 100 n] 100
21 BoO | 00 | 1400

Periods Max, Marks
| e sl Sl Categeny [T | “ "™ [cam [ Esm | Total
Theory

1 WUHaICTT1 | Blomedical Instrumentation PC s|lolo a 25 75 100
2 UigicT72? | Process Automation PG 3|01 0 3 25 75 100
3 LHaicETX | Professional Elective = IV PE j|o| o 3 26 75 100
4 | iexxors | Open Elective - Ve OE 3(o| o0 3 25 T8 100
Practical

s | wmeicPT EETS;‘”&?'“"" Hs |(o|o]| 2 1 w0 | - | 100
8 | sicPT2 | Process Automation lab PC plo| 2 1 50 | S0 | 100
T LHoIcP7a | Virftual Instrumentation Lab PC pDlo| 2 1 50 50 | 100
] UfgicPT4 | Comprehensive viva voce PC ol(o| 2 1 50 50 | 100
Project Work

N
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b J U18ICW71 | Project Phase —|
10 | uigicwrz | Internship / In-plant Training

2|2

2 100 . 100

T =

ESTER - Vill

G B

- I
SEN

e e e P B P S =

&l Course Periods
Course Title Cateq Credits
No.| Code WA F cAm | Esm| Total
Theory
3 Instrumantation in _ |
HeIcERX | Prefessional Eleclive — v PE 25 75 | 100
U19ICEEX | Prefessional Elective —VIP | PE 5] 0]0 3 25 | 75 | 100

E Practical
4 1sicPal ﬁwﬁmmhm Hs |oflo|2| 1 [100] o | 100
Project Work
5 | U1gicWB1 | Project phase - 11 | Pw Jofof1w]| 8 | 40 [0 [100]

Employabllity Enhancement Coursa

Skl Development Course EEC 0 ] 0 - 100 - 100
6 | M9ICSET | 1p- NPTEL | MOOC -l

18 315 | 285 | 600
TOTAL CREDITS 183

*Professional Electives are to be selected from the list given in Annexure |
*Open Electives are to be selected from the list ghven in Annexure Il
“*Cerification Courses are to be selected from the list given in Annexure Il

Annexure - |

PROFESSIONAL ELECTIVE COURSES

Professional Elective = | {Offered in Semester IV)

Sl Mo. | Course Code Course Title
1 U1BICE#1 Electric drives and coniral
Z2 LMBICE42 Electric and Hybrid Vehicles
3 LU1SICE43 Communication Systems
4 LMBICE44 | Signals and systems
5 LHQICE4S Elacirical Machines
Professional Elective — Il (Offered in Semester V)
Sl Mo, | Course Code Course Tithe
1 LBICEST Telemeatry and Tela control
2 aICESZ | Advanced control system

W B. Tech. Instrumentation and Conirol Engineering
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3 U12ICES: | Industrial electronics
UTQICESS Industrigl Linit Operations
5 U18ICESS Raobaotics and Autamatian

{Professional Elective — Il (Offered in Semester V1)

Sl Mo, | Course Code Course Title
1 U1SICEBT | Applied soft computing
2 U1SICEE2 | Power plant Instrumentation
3 U1SICER3 | Budding Autormalion
4 U1CERS | Web Based Insfrumeantatian
5 LSICGERS Digital Condrod system
Professional Elective — IV (Offered in Semester VII)
Sl No, | Course Code Course Tite
1 U1SICET Computer coniral of processes
2 UMSICET2 Automotive Instrumentation syshem
3 U1SICEF3 Wirlua Instrumentation
4 U1SICET4 | Modern Electronic Instrumentation
]

UIBICETS | Fiber oplics and Laser Instrumentation
Professional Elective - V (Offered in Semester Viil)

El. Ho, | Course Code Course Title

LHRICESD Industrial safety

2 U1SICES] f:ﬁ::: Identification and Adaptive

UtgICES2 Advanced Instrumentabion system
L1RICESS Induistrial Data Metworks

5 UMSCES4 Fiadd Insiramentation and cabling
Professional Elective = VI [Offered In Semester VIl
SL No. | Course Coda Course Title

1 U19ICEBS | Design of Process Control System

Components

2 U1SICEBE Renewable Energy Resources

3 UTHCEB? | Inclusiry 4.0

4 U1MCEBE Cyber Becurity in Industrial Automation

5 L1 SHCERS Piping and Instrumentation Diagram

V B. Tech. Instrumentation and Control Engineering
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Annexure - [
OPEN ELECTIVE COURSES

12

5.No 'é'::‘i“ Course Title nfp’:'ﬂmm | Permitted Departments
Open Elective - | (Offered in Semester IV)
1 | UdseEouy | o IR e F e el EEE ECE, ICE, MECH, CIVIL, Mechalronics
2 | U1sEED42 | Electrical Satety EEE Eﬁfﬁfﬂ%iﬁéﬁLﬁE
3| utskcosr | Enginesting Computaton wih == ICE, EEE. MECH, CIVIL, BIE.
4 | U1SECO42 | Gonsumer Electronics ECE .;:E:',EE' 'ﬁiﬁilﬂ?”' AF
-] LA2C5041 | Web Developmeni C=E EEEE:FDEH';EE* MECH, CIVIL, BME,
B | U19CS042 | Analysis of Algorithms CSE b o 1055, MECH GV e,
7 | U1BCS043 | Programming in JAVA CSE ECE. MECH, Mechatronics
3 Loyt | P Een: Dagen & T EEE, ECE, ICE, BME
8 | U1BITO42 | R programming I EECe e IR, BMEMECH
10 | U19ICO41 | Sensors and Transducers ICE EEE, ECE, CSE, IT, MECH, CIVIL
11 | U19KC042 | Control System Engineering ICE CSE. IT, MECH
12 | U1SMEO41 | Rapid Protetyping MECH EEE, ECE, ICE, CIVIL, BME
13 | U19MEO42 | Material Handling System MECH EEE, ICE, CIVIL, Mechatronics
14 | U1MEC43 Egﬁ;m“‘;" ot Elckipe) MECH EEE
15 | U18CEO41 | Energy and Envirenment cMIL g e Moot BAE T,
16 | U18CEO42 | Building Science and Enginesring CMVIL EEE, MECH, BME
17 | U19BMO41 | Medical Blectronics BME S e E T, IGE, WEcH,
18 | U19BMO42 | Telemedicine BME EEE, ECE, CSE, IT, ICE
19 | U18CCO41 | Basic DEMS CCE mwg:gqu Vet
@ [Ugocodz | TSGR Comimmicaton CCE e pe
Il L &

N
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13

: ; EEE, ECE, CSE, IT, ICE, MECH,
i U18ADO42 | Introduction to Data Scienca AD CIVIL, BME, Mechatron i
Open Elective —II (Offerad in Semester V)
1 UMEHSOSE1T | Product Development and Design MBS
2 |u1sHS0S52 | Intellactual Property and Rights MEA
Commaon to B.Tech (EEE, ECE, ICE
Marketing Management and ] o HeE,
3 uteHsos3 | oot E MEA BME, CIVIL)
4 U1sHS0S54 | Project Management for Engineers MBA
& | M8HSO55 | Finance for Engineers MBA
Open Elective — Il {Offered in Semester V1)
Conventionsl and Man- ECE, ICE, MECH, CIVIL, BME,
. MIREES Comventional Ensrgy Sources = Mechatronics
2 UMEEEOQSY | |Industrial Drives and Conlnol EEE ECE, ICE, MECH, Mechalranics
Electronic Product Diasign and EEE, CSE, IT, ICE MECH, EME,
3 LMEECE] Prckeds ECE Machatranios
& LSECOEY | Automofive Elecironics ECE EEE. ECE, ICE, MECH
B | LHECE0G4 | Platform Technology CEE EEE, ECE, ICE, MECH, CIVIL, BME
<] LHeCS065 | Graphics Designing CsE EEE. ECE, ICE, MECH, CIVIL, EME
T BITOE3 | Essentfials of Dala Science T EEE, ECE, ICE, MEGH, CIVIL, BME
8 LHBITOB4 | Mobile App Devslopment T E'IEeEE E{:E'i:I:EE' MECH, CIVIL, BME,
] U18ITOES | Data Structures IT MECH
10 | M8ICOB2 | Fuzzy logic and neural networks ICE C3E, T, CIVIL, BME
11 L 8ICOB4 | Measurement and Instrumantation ICE ECE, Machalronics
Heating, ventilation, and air
12 | U1SMEDSS condltioning system (HVAC) MECH EEE, ECE, ICE, CIVIL
Creativity Innovation and New EEE, ECE, ICE, CIVIL, BME,
13 L1EREOES Product Devel ot MECH Machatronics
14 UMBCEDE] | Disaster Manageament CiviL EEE, ECE, C5E, [T, ICE, MECH, BME
Air Pollution and Solid Wasie
15 | U1SCEO84 fidbatsod chiL EEE, ECE, C5E, I, ICE, MECH, BME
16 | U1SBMDB3 | Blometric Systems BME E;E_I EGE-;E- IT, ICE, MECH,

‘\%'/ B. Tech. Instrumentation and Control Enginesring
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17 | U18BMOB4 | Medical Robofics BME Eﬁiﬁfﬁiﬁt IT, ICE, MECH, GRL
18 | U18CCO63 | Network Essantials CCE S e e BT O,
19 | U18CCO84 | Web Programming oce | EEE ECE MECH CVIL ICE,
P Ly :;:wuiehﬂﬂl:;;MIm o EEE, ECE, CSE, IT, ICE, MECH, CIVIL
21 | U18ADOB4 | Data sclence Apglication of Visian AD é'ﬁ_ﬁfﬁi%;ﬁgm_ | =
Open Elective — IV {Offored in Semester VII)
1| U1BEEOTS | Hybrid and Electrical Vishicie EEE ECE, Mechatronics , MECH
2 U1BEEOTE m Energy Conservalion and EEE EE,E:I;EEECH. CIVIL, BME,
3 | 1M0ECOT7S | 10T and ite Applications ECE EEE, ICE, CSE MECH, IT, CIVIL
4 | U1BECOT6 | Sensors for Industrial Applications ECE EE“E RGeSV
B U1SCEOTE | Adificial Inteligence CSE EEE, ICE, CIVIL, MECH
= e ﬁﬂp'ﬁmmam S EEE. ICE, MECH, CIVIL, BME,
7 lemons Fomar T (R re: T N e e RN
8 | UIBITOTT | Augmented and Virtual Reality T EEE, ICE, MECH, CIVIL, BME
8 | U1BICOTS | Industrial Automation ICE ﬁfi Ry S AR DHL ATV RIS
10 | U1BICO76 | Untrasonic Instrumentation ICE EEE, ECE, MECH, Mechatronics
11 | ulsmEDTS :‘ﬂfmﬂﬂg:""“ wnd MECH EEE, ECE, ICE, CIVIL
12 | MSMEQCTY | Supply Chain Management MECH EEE, ECE, CIVIL, Mechatronics
13 | U19CEDTS | Energy Efficient Buildings cvIL EEE, ECE, MECH
it iiscenm m Warming and Climate e EEE, EGE, CSE. IT, ICE, MECH,
15 |U18MCO71 | Buiding Automation Mechatronics | MECH, CIVIL
16 |UisMCOoTz m*;l”" LS Mechatronics |  MECH, CVIL
17 | UtgBMOTs | iernet of Things for BME EEE, ECE, IGE
18 | U19BMOT7S | Teleheatth Technology BME EEE, ECE, ICE

N
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. MECH, CIVIL, |
18 | U18CCOTS | Data Seience using python CCE e bEa i SILIEE,
Mobile Applications Development EEE. ECE, MECH, CIVIL, ICE,
20 | USCCOTE | | oo aroi G Mechatronics, BME,
_ = EEE, ECE, CSE, [T, ICE, MECH,
21 | U18ADOTS | Data Science Application of NLP AD CIVIL, BME, Mechatronics
EEE. ECE, CSE, IT, ICE, MECH,
22 | LMoADOTE | Ardificial Intelligence Applications AD CIVIL, BME

Annexura — I

EMPLOYABILITY ENHANCEMENT COURSES - [A). CERTIFICATION COURSES

Course Code Course Title

LHICCKT |advanced Java Programming

L8ICCK2 Clowd Compufing

U1SICCK3 mbedded System using Arduino
U9ICCK4 undamentals of loT
LHEICCKS uzzy Logic and Mewral Metwarks

UABICCKE Fnd.lsl.l'iﬂl Automation

LHEICCXT G
LHBICCKE urnatics Automation

U1BICCKS hnnun Frogramming

Annexure = [V

EMPLOYABILITY ENHANCEMENT COURSES - (B). SKILL DEVELOPMENT COURSES

Course

S1. No Gica

Course Title

1 U1SICS31 | Skill Developrmernt Course 1 @ Genersl Proficiency - |

Skl Development Course2 *

1} Troubleshoofing of Electronic Equipments

2 UMSICE32 | 7 Office Automation

3) Mobile Phone Senvicing

3 U191CS41 | Skill Development Couwrse 3 | General Proficiency - ||

Skill Development rsed
1) Calibration of Measuring Insirumeants

4 | WN9ICS42 o iroduction to Robolics

3) Labview Implementation
5 | U19ICS51 | Skil Development Courses : Foreign Language IELTS -|
6 | U19ICS52 | Skil Development Courses : Presentafion Skills using ICT
7 | UMBICSE1 | Skill Development Course : Foreign Languages IELTS - 1|
8 LHBICSEZ | Skill Development Coursed © Technical Seminar
& | U1BICSE3 | Skill Development CourseS : NPTELIMOOC - |

10 U19ICS81 | Skill Development Course 0 : NPTELMOOC-II

* Any one course to be selected from the list

Nt
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T104 MATHEMATICS = | L T ‘P G Hrs
(Comman 1o all branches) 3 1 0 4

Course Objectives

s Toinbroduce the idea of applying calculus concepls o prablems in Engineering,

= To undersiand tha concapd of partial diffarentiation

= Todevelop logical thinking and analytic skills in evaluating muttiple integrals.

= Tointroduce mathemetical tools to solve first order differential equafions.

= Tobeam linear differentlal equations of higher order with constant cosflicients,

Course Dutcomes

After complefion of the course, the studenis will be abile fo
GO = Understand the concept of curvature. (K2)

CO2 - Solve different iypes of partial differential equation. (K3)
CO03 - Understand the concept of double and iriple integrals. (K2)
CO4 = Solve differential equations, (K3)

CO6 = Solve higher order differential equations. (K3)

UNIT | CALCULUS (12 Hrs)
Curvature, radius of curvalure. evolutes and involules. Beta and Gamma funclions and iheir properties.

UNIT Il FUNCTIONS OF SEVERAL VARIABLES (12 Hrs)

Partial derivatives, Total derivatives, Differentiation of implicht functions, Change of Variables, Jacobians and their
properiles, Taylor's series for functions of two variables, Maxima and minima, Lagrange's method of undelermined
ultipliers,

UNIT Il MULTIPLE INTEGRALS AND APPLICATIONS {12 Hrs)
Multiple Integrals, change of order of integration and change of variables in double integrals (Cartesian o polar).

Applicetions; Areas by double integration and volumies by triple integration (Carbesian and polar),

UNIT IV DIFFERENTIAL EQUATIONS (12 Hrs)

Exact equalions, Firsl order linear eguations, Bamoulli's equation, orthogonal Trgectories, growth, decay and
geometrical applications. Equations not of first degree: Equations solvable for p, equations solvable for y, equations
sohyable for x and Clairaut's type.

UNIT V DIFFERENTIAL EQUATIONS (Higher order) {12 Hrs)
Linear differantial equations of higher arder - with constant cosfficienis, the oparator O, Euler's inear equation of

higher arder with variable coefficients, simullaneous linear Differential equations, solution by Variation of parameiers
method simple application to Eleciric circuits.

Text Books
1. Venkataraman M_K, Engineering Mathematics-First year, National Publishing Company, Chennai, 2010
{ For Units 1, 11, vV & V1 anly)
2. Grewal B.5., Higher Engineering Mathemalbics, Khanna Publishers, Mew Delhi, 1# Edition, 2011, (For Unit I onky)
3. Dr. A Singaravelu, "Engineering Mathematics - I', Meenakshi publications, Tamil Madu, 2011,

Reference Books
1. Veerarajan T., Engineering Mathematics for first year, Tata McGraw-Hill, New Delki, 2008.

2. Kandasamy P. &t &, Enginering Mathematics, Vol 1.& 2. 5. Chand & Co., New Deihi,

4. Ramana BV, Higher Engineering Mathemalics, Tata McGrasw Hill Mew Dadhi, 11" Reprint, 2010

4. Erwin Kreyszig, Advanced Engineering Mathematics, John Wiley & Song, MNew Delhi, 8™ Edition,

5, Bali NP and Goyal M., Advanced Engineering Mathematics, Lakshmi Publications Pyt. Ltd,, New
Dahil, 7ih Edition, 2010,

g
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5. hitpsfiwwew. youtube comfwatch?v=p_didndnad
COs/POs/PS0s Mapping
Program Specific
cOs Program Qutcomes (POs) Outcomes (PSOs)
PO1 | POZ2 [|PO3 | PO4 | POS | PO6 | POT POS |PO1D | PO11 | PO12 | PEOA PEO2Z | PS03
1 ] 1 = - - 1 1 - - - 1 2 1 -
2 3 z 1 1 - 1 1 - - = 1 2 1 =
] 2 1 - - - = 1 3 1
4 4 2 1 1 1 1 - 1 & 1 -
5 3 2 1 1 - 1 1 - - - 1 2 1 -
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Ti02 PHYSICS

(Commen o all branches)

Course Objectives
= To undersiand the concepls of physics and Az significant contributions in the sdvancement of
technology and invention of new producis that dramatically transformed modarn-day socialy,
= Toexpose the students fo different areas of physics which have direct relevance and applications to
difféerant Enginaering dsciplines
= Toundersiand the concepis and applications of Ultrasonic, opfics and some oplical devices, Lasars
and Fiber optics, Nuclear ensrgy scurces and wave mechanics

Course Dutcomes

After successful complefion of the course, students will be able fo

CO1- Undersiand the besic concepts of sound Engineering and ideas o get good audibility inside a hal,
Also gein knowledge about the production, propagaticn, properiies and application of ultrasonic
wianves. (K2}

CO2 - Interpret the different characterstic behavior of light waves with air, glass, lans, grating, priem efc.,
Gain adequate knowledge about the intarference, diffraction and palarization phenomenon of light
waves and their applications. (K2}

CO3-  Understand the principle mechanism of [aser light; distingiuish babween ordinary light and laser light
Basic idea aboul the various laser sources, Also galn knowledge about the optical fibers and their
importancs in communication. (K3)

CO4 - Understand the basic concepd of quantum mechanics, dual nature of malter, and importance of
energy of elecirons associated with the properties of the materials, Also able o calculate energy of
eleciron in an energy level by solving Schrodinger's equation. (K1)

CO5  Gain knowledge about the structure of nucleus is constiluents, nature, Understanding the nuclear
energy fission and fusion concepls, Basic ideas of nuclear reactors to produce energy. (K3)

UNIT | ACOUSTICE & NDT (9 Hrs)

Ulrasonics - Ullrasonic Waves Produclions (Piezoelectic &  Magnelostriction method) -
Detections{ Acoustic Grating) NOT spplicetions — Uitrasonic Pulse Echo Method - Liquid Penetrani Method
Acoustics - Factors affecling Acoustic of Buldings (Reverberation, Loudness, Foousing, Echo, Bchelon
Effect and Resonance) and their Remedies - Sabina's farmula for Reverberation Time — Doppler effect and
its applications to Radars.(elementary ideas)

UNIT Il OPTICS {9 Hrs)

Interference - Ar Wedge — Michelzon's Inderferom eter - Wavebzngth Determination - Inderference Filter -
Antireflection Coatings, Diffraction - Diffraction Grating — Dispersive power of grating - Resolving Power of
Graling & Prism Polarisation Basic concepts of Double Refracton - Huygens Theory of Double Refraction-
Cuarier and Half Wave Plates — Specific Rotary Power — Laurent Half Shade Polarimeter,

UNIT Il LASERS & FIBER OPTICS {8 Hrs)
Lasers - Principles of Laser = Spontanecus and Stimulated Emissions - Elnstein's Coefliclents = Population
Inversion and Laser Action — types of Optical resonators {qualitative ideas) — Types of Lasers- NdYAG, CO2
lasar, GaAs Lasar-applications of sers,

Fiber Oplics - Principle and Propagation of Bght in optical fiber = Numerical aperiure and scceptance angle

\r/ B.Tech. Instrumentation and Control Engineering
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= Types of oplical fibers (material, refractive index, mode}-applications to sensors and Fibre Ophic
commiunication.

UNIT IV WAVE MECHANIC {9 Hrs)
Matler Waves = de Broglie Wavelength = Uncertainty Principle — Schradinger Wave Egquation — Time
Dependent — Time Independent — Application fo Padicle in a One Dimensional potential Box = Quantum
Machanical Tunneling = Tunne Diode.

UNIT ¥V NUCLEAR ENERGY SOURCE {9 Hrs)
Gensral Properties of Mucleus (Size, Mass, Density, Chamge) — Mass Defect = Binding Enengy -
Désintegration in fission —Muclear Reactor: Materials Used in Muclaar Reactors.— PWRE = BWR =

FETR, Muclear fusion reactions for fusion reactors-D-D and D-T reactions, Basic principles of

Muclear Fusiocn reaciors.

Text Books

1. V Rajendran, Engin@aring Physics, 2 ™ Editian, TMH, New Dahi 2011 (For Units 1 to IV only).

2. Arthur Belser, Concepls of Modern Priysics, & ™ Edition, TNH, Mew Delhi reprinted 2008. [For UnitV
anly}

Reference Books

1. Ajoy Ghatak, Optics, 5 ™ Edition TMH, New Deihi, 2012

K. Thyagarajan and Ajoy Ghalak, Lasers Fundamentals and Applications, 2 *d Edition, Springer2010.
R. Murugesan, Modern Physics, S. Chand & Co, Mew Defhi2006.

F.R.Mambéar, Lasers, Mew Age international, New Dalhl 2008,

Science of Engineering Materals, 2 ™ Edition, C.M. Srivestava and C. Srinivasan, New Age Int. (F) Lid,
Mew Defhi, 1987

G. Avadhanulu M N | Engineering Physics, Vol-l, 5. Chand& Co 2008,

G R

Web References
1. https:iswayam, gov.infmd1_noc2D phi1Sprevies
2. hitpslissayam.govinind_noc20_ph2dipreview

COs/POs/PSOs Mapping
oo Program Owicomes (FOs) Cutcomes PS0S)
PO |PO2 | PO3 | PO4 | POS | POS | POT| POE | POS | PO10 | PO11 | PO12 | PSOY | PSO2 | PSD3

1 3 3 | 3| 2] 2] - . - - - - - 1 2 1
2 3 3 2 2| 3 = . - - - - - 1 2 1
P 3 3 2 3 a - - - - = = 1 i 1
4 3 3 3 3 2 - - - - - - - 1 2 -
- 3 | 3 1 | - - - - - - - 1 2 1

Correlation Level: 1-Low, 2-Medium, 3- High
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T103 CHEMISTRY
(Comman to 3l branches)

Course Objectives
¢ To Know the fundamental principles of Engineering Ghemisiry required solving enginearing
problems.

v Practical implementation of fundamental theory concepls.

. To Introduce new techniques and Erlest information that motivates the sludents to bring out hiz or
her views and work effectively,

«  Toenable the students understand the role of engineenng mabterials such as polymers, energy
preduction, electrical field basic concepls of material behaviour and siudy the environmental
applications in the field of engineering and tachnology

. To acquire knowledge of enginearing materials and abouf fusls and battaries

Course Outcomes

Affer succasstul completion of the course, students will be able o

CO1- Understand the basic concept of hardness of water, the chemicals responsihle for B, measurement of
hardness, its disadvantages and its removal (K2)

CO2 - Understand the synthesis of various organic and inorganic polymer, (K2}

CO3 - Understand the application of the concept of axidation and reduction reaction 1o varous calls (K2)

CO4 - Understand the application of electrochemistry in corrosion of metals and also about different types of
corrosion control methods (K2)

COS - Understand the concept of phase equilibrium and its application to different types of heterogenecus
equiliorium systam Bke sutectic alloys (K2)

UNIT-| WATER {9 Hrs)
Hardness of waler - units and calcium carbonate equivalent. Determination of hardness of water-EDTA
method. Disadvantages of hard water = boiler scabe and sludge, caustic embritbament, priming &
foaming and baoiler cormosion, Water sofiening methods — intermal & external conditioning = Lime-Soda
process, Zeolite process and lon-exchange process. Dasalinalion — reverss osmosis & electrodislysis

UNIT-Il POLYMERS {9 Hrs)
Classification, types of polymerization reactions — mechanism of radical, lonic and Ziegler-Natia
polymerizations, Polymer properiies — chemical resistance, crystallinity and efect of termperature, Mn
and Mw. Thermoplastics and thermosats. Preparafion, propartias and wses of PVYC, TEFLON, Mylons,
Bakelite, Polyurithane, Rubbers — vulcanization, synthelic rubber, BuNa-S, BuMNa-N, sficone and butyl
rubber, Conducting polymers — classification and applications. Polymer composites — FRP = laminar
composites. Moulding consfituents of plastic, moulding technigues — compression, injaction, fransfer and
extrusion moulding

UNIT = Il ELECTRO CHEMICAL CELLS (9 Hrs)

Galvanic cefls, single electrode potential, standard electrode potential, electromotive sarles. EMF of a
cell and its measwement Memnst eguaefion. Elecirolyte concenirafion cef, Refersnce electrodes —
hydrogen, calomel, AgfagCl & glass electrodes. Batleries = primary and sacondary cells, Leclanche cell,
Lead acid storege cell, Mi-Cd battery & alkaline battery, Fuel cells = H2-02 fuel cell,

UNIT = IV CORROSION AND ITS CONTROL (9 Hrs)
Chemical & electrochemical comosion — Galvanic, pilling, siress and concenfration cell comosion, Facthors

B.Tech. Instrumentation and Control Engineering
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B |

influencing  comosion — coerosion cortrel methods - cathodic protection and corrosion  inhibilons
Prolactive coating — types of proteciive coatings — metalic coating — tinning and galvanizing, cladding,
electroplating and anodizing,

UNIT -V PHASE RULE (8 Hrs)

Definition and derivation of phase rule. Application io one component system = water and sulfur systems.
Thermal analysis, condensed phase rule . Two component systems — Pb-Ag, Cu-Ni, and Mg-Zn systemns

Text Books

1. B.C, Jainand Monika Jain, Enginesring Chemistry, Dhanpat Ral and Sang, New Delhi 15™ Ed,2010.

2. B.Shvasenkar (2008} , “Engineering Chemistry *, Tata MeGraw Hill | India

3. Shaley Oberoi & Monica Malik (2008), “Engineering Chemisiry made easy’, Cengage Leamning, Dethi

4. Engineering Chemistry by Rama Devi, Venkata Ramana Reddy and Rath, Cengage leaming, Mew Delhi.

-1

(2018)
Engineering Chamistry by Shikha Agarwal, Cambridge University Press, Delhi (2015}

Refarence Books

1.
2
3.

4.

S. 5. Dara, A Textbook of Enginesring Chemisiry, 11 Ed, Scand & Co., Ltd, New Deth|, 2008

B. K. Sharma, Engineering Chemistry, 3 ™ edition Krishna Prakashan Madia (P) Lid , Mearut 2001
P. Kannan and A Ravi Krishnan “Enginesring Chamistry” Hi-Tech Sri Krishna Publications,
Chennai, 8™ Ed,2008

M. Krishnamurthy, P. Valinayagam and D. Madhavan, Engineering Chemisiry, 2 ™ Ed.PHI
Learning PVT., LTD, New Dalhi 2008.

Web References

1. httpsiifwater usgs gowfeduhardnsss himl
. hipsifeww polymer-progaect arg?
3. www materials unsw edu, sufiuioialsionline-tutorislsicomesion
4. www.electrochem.orgiredoat-blogld-usaful-electrochemising-websites-27
5. hitpsiifeerc carleton. edulresearch_educationfequilibriaiphaserule, himi
COs/POs/P50s Mapping

Program Speciic
COx Program Qutcomes [POs) Oute 5 (PSOs)

PO1 | POZ (| PO3 | PO4 | POS | POG | POT | POS | PO | PO10 | PO11| PO12 | PSO1 | PSO2 | PS03

1 d 1 = = 1 1 % = = = 1 1 - -
2 2 1 = - . 1 1 £] ] = 1 1 -
3 2 1 - 1 1 = = = = 1 1 . =
4 2 1 * = 1 1 = = :: - 1 1 = =
& 2 1 = = 1 1 = = = = 1 1 - -

Correlation Level: 1-Low, 2-Medium, 3- High
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T110 BASIC CIVIL AND MECHANICAL
ENGINEERING 4 0 0 4 45
(Comman to all branches)

Course Qutcomes

After completion of the cowrse, the siudenis will be able fo

C01 - Understand the basic concepts of different types of bulldngs and building matariaks. [K3)

COZ - Learn various types of building componants and their functions. [K3)

C O3 - Describe the importance of the basic infrastnuciure, (K3)

COd - Understand the classification of engines, low pressure Steam generators, s mounting and accessonss,

(K2)
CO5 - Apply the knowledge of thermal systems and equipment’s in power planis and analyze the way of

harnessing the renevwable energles and its uliization (K3}
G068 - Understand the basic principles of machining, manufacturing and metal joining processes such as Lathe
machine, Drilling, Grinding, Welding, green sand moulding foundry process, (K2)

PART A - CIVIL ENGINEERING

UNIT =1 BUILDINGS, BUILDING MATERIALS {9 Hrs)

Buidings-Definition-Classification acoording to NBC-plinth area, Floor area, carpel area, floor space index-
construction materials-stone, brick, cement, cement-morar, concrete, steal- their properties and uses,

UNIT- I BUILDINGS ANDTHEIR COMPONENTS (9 Hrs)

Buildings: Various Components and thelr functions. Solls and their classification. Foundation: function and
types. Masonry- function and {ypes. Floors: definition and types of floors. Roofs; definition [ and types

UNIT = lll BASIC INFRASTRUCTURE (8 Hrs)
Surveying: classification, general principbes, types, Uses, instruments used. Roads-types: components, types

and their advaniage and disadvantages. Bridges: components and types of bridges. Damas: Purpose, lypes of
dams. Water supply-sources and quality requiremenis, need and principles of rainwater hansesting,

PART B - MECHANICAL ENGINEERING

UNIT = IV INTERNAL AND EXTERNAL COMBUSTION SYSTEMS (9 Hrs)

IC engines - Classification — Working principles - Diesel and petrol engines: two siroke and four stroke
engines — Merits and demerits, Steam generators (Bollers) = Classificaion — Constructional features (of only
low pressure boilers) — Boiler mountings and accessories = Merits and demerits - Applications.

UNIT - V POWER GENERATION SYSTEM {2 Hrs)

Conventional and Non-Corwentional: Hydraulic = Thermal = Nuclear power plants — Schemes and layouts
(Descriplion Only) Solar — wind —Geathermal - Wawe — Tidal and Ccean Thermal Energy Conwversion
sysiems - Basic power plant schemes and layouts {Description anly)

UNIT - VI MANUFACTURING PROCESSES (8 Hrs)

Machines — Lathe — Drilling — Bending = Grinding — Shearing (Descriplion only) Machining Processes =
Turning — Planning — Facing — Blanking — Drilling — Punching — Shearing — Bending — Drawing — Filing —

B.Tech. Instrumentation and Control Engineering
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aron,

e

Sawing = Grinding. Moulding and Metal Joining - Pattern making — Green and dry sand moulding - Arc and
Gas welding — Brazing — Soldering (process descriplion only).

Te
1.

2
3
4.

a.

st Books
Hatarajan, KV, Basic Civil Engineering, 11th edifion, Chanalakshmi publications Chennai, 2011.
Venugopal , K and Prabhu Raja, Basic Mechanical Engineering, Anuradha Publisher, 20132,
K.Pravin Kumar, Basic Mechanical Engineering, Pearson Publications, 2008,
Shanmugam G, Palanichamy M3, Basic Chil and Mechankcal Engineering, 18t Edition, MoGraw Hill
Education, 2018.
R.valshnavi M Prabhakaran vV Vijayvan, Basic Civil and Mechanical Engineering, 5. Chand Publisher,
2013.

Reference BEooks

L M

T.
8.
%

Puruzhothama Raj P, Basic civi enginesring, 3rd Edn., Dhanam Publications, Chennai, 2001
Fajput, R K, Engineering Malerals, S Chand BCo. Lid., Mew Dalli 2012,

Purimiia, B.G., el al, Surreying , Val-l, Laxmi Publishars, Mew Delhi, 2012,

Purimia, B.C., at.al Building Construction, Laxmi Publishers, Mew Dalhi 2012,

ElwWakil, MM, Power Plant Technology, Mc Graw Hill BookCo. 1885,

Hajra Choudhry, et. al., Workshop Technology Viol | and 1, Media Promaters Publishers Pyt. Lid.,
Bomkbay, 2004

Lindterg, F.APocess and Materials of Manufactiure, PHI, 1995,

H.MN.Gupta, B.C.Gupta and Arun Mittzl, Manufaciuring Processes, New Age Publicationa 2004
Nagpal, Power Plant Engineering, Khanna Publishers, Delhi, 1998,

Web References

1
2.
&

4
5.

hiips: inplel acinfcourses 12107291/

htips:/inptel ac.infcourses/f 1 2M 031 12103282/

htips:locw. mitedu/courses/mechanical-engineering/2-61-internal-combustion-engines-spring-201 7/ leciure-
notes/

hitps finpielac infcourses1 05102088/

https:finpiel.ac.infcowrsesM 05104104/
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L T P © Hrs
T111 ENGINEERING MECHANICS 3 1 0 4 45

[Comman 1o all branches)

Course Objectives

» To understand the vector and scalar representation of forces and moments, static equiliboium of
parficles and rigid bodies in two dimensions.

» Tocomprehend the effect of friction on equilbrium

» Tosnalysts of trusses and frictian

¢ Tounderstand the ws of motion, the kinematics of motion and the interrelationship and to learn 1o
write the dynamic equilibrium equation

«  Toemphasis the concepls through solved examples

Course Qutcomes

After complalion of the course, the students wilf ba able o

C04- Understand the concepis of Eguilibrium of a body, Moment of a force and o convert multiple
forces into a single resultant force (K2

CO2 - Apply the principles of internal forces, support reactions on Trusses/beams and friction befween
two surfaces. (K3)

CO3 - Interpret the knowledge of Cenlrold and center of gravity for different sections to calculate the
moment of inertia for sections, (K3}

CO4 - Analyze and compare the principle of consenvative forces, conservation of enargy and
D'Alembert’s principle [K4)

COS - Analyze and compare the kinematics and kinetics of rigid bodies. [Kd4)

UNIT | FUNDAMENTAL OF MECHANIC {9 Hrs)

Basic Concepls Force System and Equilibrium, Defintion of Force, Moment and Couple, Principle of
Trangmissibiity, Varignon's theorem, Resultant of force system — Concurrent and non concurrent
coplanar forces, Condition of static equilibdium for coplanar force system, stability of aguilibrium, |
applications in solving the problems on static equilibrium of bodies,

UNIT Il PRACTICAL APPLICATION OF FORCE SYSTEM {9 Hrs)

Structural member. definition, Degres of freedom, concepl of ree body diagrams, lypes of supports
end reactions, types of oads, Analysis of Trusses-method of joints, method of sections. Friction:
Introduction, Static dry friction, simple contact friction problems, ladders, wedges.

UNIT Il PROPERTIES OF SURFACES {9 Hrs)
Properties of seclions — area, centroids of lines, areas and volumes, moment of inertia first moment of
inertia, second moment of mertia and product moment of ineria, polar moment of ineria, radius of
gyration, mass momant of inerfia.

UNIT IV KINEMATICS AND KINETICS OF PARTICLES (9 Hrzs)
Equetiona of motion - Rectilinear motion, curve [Enear motion, Relative motion, D'&lembert's principle,

wark- Energy equation — Gonservalive forces and principle of conservation of energy, Impulss —
mamenium, Impaci — Direct central impact and obligue central impact

B.Tech. Instrumentation and Control Enginecring
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UNIT V KINEMATICS AND KINETICS OF RIGID BODIES (9 Hrs)

Plane motion, Absclute motion, Relative motion, translating axes and rofating axes, work and enangy,
impulse and momenium

Text Books

1. Rajesskaran, 5 and Sankara Subramanian,, ., Engineering Mechanics, Vikas Publishing House
Private Lid., 2002

2. Dr.L5.Gujral, “"Engineering Machanics” second edition, Lakshmi Publication (P), Ltd,, 2011,

3. Dr. Sadhu Singh, A Texibook Of Engineering Mechanics, 5.Chand& company Pvt. Lid., 2013

Reference Books

1. Palanichamy, M.5. Magan, 5., Engineering Mechanics — Siatica & Dynamica, Tata McGraw-Hill,
2011

2. Beer, F.P and Johnson Jr. ER, Vector Mecheanscs for Engimeers, Vol 1 Statics and Vol 2
Dynamics, McGraw - Hll International Edition, 1897,

d. Bhavikalli 5.5 and K.G, Rajashekarapps, Enginesring Mechamnics, New Age International (o) Lid,
Mew Dedhi, 2010

4. Anhur P, Boresi and Richard J. Schmidl, “Engineering Mechanics: Siatics and Dynamics™,
Thamson Asia Private Limied, Singapore, 2010

5. DP.Sharma "Engineering Mechanics™, Dorling Kinderslay India Py Litd, New Dalhi, 2010.

Web References

1. hbipingtel im_ac infivideo php?subjectid=112103108

2. hbipdiensnw nptel fitm. ac. infcoursesWWebcourse-contents I T-KANPUR ! Engineering mechanics
Table of Contents html

<. hitps;inplel.ac.infeourses!t 1211 0611 12106285/

4. |htipsiiwww coursera orglleamlenginearing-mechanics-statica

&, hitpsdinplel ac infoourses/ 2201 041 22104014/
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T112 COMMUNICATIVE ENGLISH
(Cormrmon to all branchea)

=
o -
= T
B0
=
o 3

Course Objectives

v  Tolmprove the LERW skills of | B, Tech students

¢ Toingll confidence and enable the siudents to communicate with ease

+  To equip the studenis with the necessary skills and develop thelr language prowess
» Toseguence the thought of wriling with cohesion and coherance

+ Toexiend knowledge on varied espects of business comespondenca

Course Dulcomes

Affer compialion of the course, the sludents will be able o

GO - Procure holistic development of LERW skills (K2)

CO2 - Gain efficacies to compete confidently in the interviews (K3)

CO3 - Effectively ennances the oral communication skills (K3)

CO4 - Select compile and synthesize information for written mode of communication (K2)
COS - Familarze and Excels in diferent buginess comespondance in waork place (K3)

UNIT | BASIC COMMUNICATION THEORY {8 Hrs)
History of Computers = Block diagram of a Computer = Componenis of @ Computer syslem =

Classification of computers - Hardware — Software — Calegories of Software — Operating System —
Applications of Computers — Metwork structure — Internat and s services — Infranst — Study of word
processor — Praparation af wodkshaals.

UNITII COMPREHENSION AND ANALYSIS (9 Hrs)
Comprehension of fechnical and non-technical material — Skimming, scanning, inferring-Mole making
and exansion of vocabulary, predicting and responding to conlext-Intensive Reading and Reviewing.

UNITIII WRITING (9 Hrs)
Effective sentences, cohesive writing, clarity and concieeness in writing — Introduction to Technical
Writing — Batter paragraphs, Definitions, Practice in Summary Writing = Four modes of writing = Use of
dictionaries, indices, library references — making bibliographical enfries with regard 1o sources from
books, journats, internet etc.

UNIT IW BUSIMESS WRITING/ CORRESPONDEMCE (9 Hrs)
Repori writing — Mamioranda — Mobica = Instruction — Ledters — Resumes = Job applicatians.

UNIT vV ORAL COMMUNICATION (@ Hrs)

Basics of phonetics — Presentation skils = Group Discussions = Dialogue writing — Short Exiempore —
Debates-Role Plays-Conversation Praciica.

Text Books
1. Rober J.Dixson, ,Complete Goursa in English, Prentice-Hall of India Pyl Lid., NewDelhi 2006,

Reference Books

1. Ashral M.Rizvl., Efective Technical Communication. Tata-McGraw, 2005,
2. Boove, Courtland R et al., Business Communication Today. Dalhi. PearsohEducation 2002,
3. Meenakshi Raman and Sangeeta Sharma,, Technical Communicalion Principles And Practice, OUR,

o
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2007,
4. Fobert J Dixson, Everyday Dialogues in English, Prentice-Hall of india Py, Lid., NewDeli 2007,
5. Sethi.J and Kamalesh Sadanand., & Practical Course in English Pronunciation, Prentice-Hall of
Imclia Pt Ltd, NewDelhi, 2007

Web References

. hiipsibooks google.co.infbookefaboutEffective_Tech_Communication himil

. hipaieww. pranhall comiboy

. hips:iglobal oup.comiacademic/producttechnical-communication

. Mipsfiwww amazon inEvenyday-Dialogues-English-Disson-R-Jdp

. hitps.fivwww sapnaonlinge com/books/praciical-course-english-pronunciation-w-sethi--8 1203 2504 -
S9TEB120325044
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P104 PHYSICS LAEB
{Common o all brancheas)

28
L T P € Hrs
0o 0 3 2 45

Course Objectives

» Topiovide a practical understanding of some of the concepts kesmt in the theory course on Fhysics

Course Qutcomes
After compietion of the course, the students will be able fo
CO1 - Ability to operale cplbcal equipments like Spectrometer, Polarimeter to find the oplical properties

e dispersive power, Resolving power and specific rolatory power. [K2)

COZ - Capable of handing screw gauge, venire caliper and travelling microscope fo calculate the
required parameters. (H4d)

CO3 - Acquired basic knowiedge about Thermal conduction and magnetic fletd due o a current camying
coll. (K3)

CO4 - Ability to prepare formal laboratory reports describing the results of experiments and 10 interpret
the dala from the experimenis. (KE)

List of Experiments
Thermal conductidty — Lee's NSC 2. Themmal conductivity — Radesl flow

1

2. Spectrometer = Prism or Hollow prism

3. Spectromeler = Transmission grating

4. Spectrormeter - Ondinary & Exiracrdinary rays

5,  Newton's rings

£ A =wedge

7. Half shade polarimeter — Determination of specific rotator powar

£, Jolly's experiment — determination of a

5. Magnefism: |=h curve 11, Field along the axis of coil carmying curment

10. Vibration magnetomeler = calculation of magnetic moment & pole strength

11, Laser experiment wavelengih determination using transmission grating, reflection grating {varniar
calipers) & particle size datermination

12, Determination of opfical absomption coefficient of matedals using laser

13. Determination of numerical aperiure of an optical finer

14, Elecirical conductivity of semiconductar = bwo probe [ four probe method

15, Hall effect in semicanductor.

COs/POs/PS0Os Mapping

b | Program Outcomes (POs) m'mﬂﬁg
PO1|PO2|PO3 | FO4| POS| POS | PO7| POB|POS | FO10|PO11 | PO12| P501| PSO2 | PS03
1 slala s felaTzlz sl 23] - 1
2| 2 E bd [arel® 0 sl = 2] - :
s | s|3 |21 |alal2lzla|la|2]|3]- 1
sl slalala [ -Tal2lals]l s 2]s8]-12]a

Correlation Level: 1-Low, 2-Medium, 3- High
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&
L T P C Hr
P4105 CHEMISTRY LAB 0 0D 3 2 45
{Common to all branches)
Course Dbjectives

= To gain a practical knowladge of Engineering Chemistry in ralevancs to Indusiral apphcalions

= To enable the leamers to get hands-on experience on the principles discussed in theory sessions and to
undersiand the applications of these concepls in engineering.

= Toundersiand and axplain scentifically the vamous chemisiry related problems in the industry

= To davalop experimental skills fior building technical compslence.,

Course Quilcomes
After complefion of the course, the studends will be able to
GO - To understand about fitimetric analysis which can be wsed io estimate the amount of metal ina

mineral (K2)

CO2 - Touwnderstand about titrimetric analysis which can be ped {o estimate the amount of chemical
present in a sample (K3)

03 - To understand about tinmetric analysis which can be used to estimate the qualty of any
sample.(K2)

CO4 - To perdorm conductometric tiiration and ifs uses to analyze any sample (K3)

CO5 - To perform experiments by using colorimeter From which concentration of 2 sample can be
determined from absorbance value (K3)

L-iﬂt of Experiments
Determination of dssolved axygen in waber.

Determination of lotal hardness of water by EDTA method.
Determination of carbonale and bicarbonate in water,

Estimation of chloride content in water.,

Estimation of magnesium by EDTA.

Estimation of acetic acid in vinegar.

Estimation of ferrous by permanganometry.

Estimation of farrows and famic on in 8 solution midure by dichrometry.
Esfirmalion of available chiorine in Meaching powder,

H‘l Estimation of copper in copper sulphate solution.,

T WDt AW -

Demonstration Experiments (Any two of the following)
1. Determimation of COD of water sample.

2. Determination of lead by conductamsetry.

COs/POs/P50s Mapping N
Program Specific

- Program Dutcomes (POs) Outcomes (PS0s)
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P106 WORKSHOP PRACTICE
{Cammoan to all branches)

Course Objectives

= Toconvey the basics of mechanical tools used In engineering

= To esiablish hands on experience on the working tooks

= To develop basic joints and fisttings using the hand tools

» To establish the imporance of joins and fitting In engineering applications

# To explain the role of basic workshop In engineering and underying physical mechanism used In
mechanical machinas.

Course Outcomes

After completion of the course, the students will be able fo

GO - Understand the functioning and usage of basic hand tools of fitting, welding and carpentry.(K2)

CO2 - Apply the knowledge of filing fools and machineres fo perform the exercise on fitting joints like
symmeirc asymmetric and angular fithing (K3)

CO3 - Apply the knowledge of gas and Arc welding principles o perform 1o join the metal with joinis
like Lap and V- Butt joints (K3)

COd - Apply the knowledge of metal joining process using shest metals and to perform to make fray
and Frustum, (K3}

COS - Apply the knowledge of carpantry tools and equipmient's 1o perform the jobrts lke mortise and
half lap joinl (K3)

List of Experiments

Fitting
1. Siudy of tocls and Machinesies

2. Symmetric fitting
3. Acufe angle fitting

Welding
1. Siudy of arc and gas welding equipment and fools

2. Simple lap welding{Arc)
3. Simgle V bufl welding(Arc)

Sheet metal work
1. Study of tools and machineries
2. Frusfum

3. Waste collection tray.

Carpentry
1. Btudy of tools and machinaries

2. Half lap joint
3. Comer martise joint.

B.Tech. Instrumantation and Control Engineering
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Reference Books 41

H5 Bawa, Workshop Praclices, Tate McGraw Hill Publishing Co Lid, 2015

Z.  SK Hajra Choudhury, A K. Hajra Choudhury, “Elements of Workshop Technology”™, Vol |:ManuTacturing
Processes, 15" Edition Reprinted, Media Promoters & Pubdishers Pyt Lid_, 2013

3. D.Sathish, Engineering Workshop Practices Laboratory Manual, Notion press publisher, 2019

4, R.K. Rajput, Workshop Practice, Published by Laxmi Publications Pvt, Lid. 2011

5. RS Khurmi and JK Gupia, Basics of Workshop Practice, 5 Chand Publisher, 2011

Web References

1. hitpafenww nptehvidecs in'2012M 2imanutacturing-proce sses-E, him|

2. hitpVecoursesonline. lasn.res. iIn'mod/pageiview phpTid=3804

3. nitpsziiwwnw ipctraining comicollectionsimachine-shop-praciices-training
4, htipsfensw, viab.colinfbroad-area-mechanical-engineering
. hitpsinptel. ac.infcourses12M07TH 12107218/

COs/POs/P50s Mapping
| Program Specific |
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a2
L T P C Hrs
T107 MATHEMATICS =1l 3 WO 60
(Commen fo all branches)
Course Objectives
» Tofamillarize the concept of matrices,
# To infroduce the concepls of curl, dvergence and integration of weciors in vactor calculus
# Toequp themsetves famillar with Laplaca transfomm

» To solve the differential equalions using Inverse Laplace transform technigues
= To gain good knowledge in application of Fourier iransfarm.

Course Quicomes
After complation of the couwrse, the students will be able fo
CO 1 — Understand the concept of Eigen values and Eigen veciors, Diagonalization of a mafrix. (K2}

GO 2 = Understand the use of vector calkoulus. [(K2)

GO 3 = Apply Laplace fransform of simple function. (K3)

GO 4 = Apply inverse Laplace transhorm of simphe functions. (K3)
CO 6= Compuie Fourer ranaforms of varous funclions, (K3)

UNITI MATRICES (12 Hrs)

Eigen walues and Elgen veciors of a real matrix, Characterishic equation, Froperties of Eigen values and
Eigenvectors. Cayley-Hamillon Theorem, Diagonalization of matrices. Reduction of a guadratic form to
canonical form by erthogonal transformation. Mature of guadratic forms

UNIT IVECTOR CALCULUS (12 Hrs)
Gragient, divergence and eurl, their properies and relations. Geuss divergence theorem and Stoke's
theorem [without procf). Simple application problams

UNIT lil LAPLACE TRANSFORM {12 Hrs)

Dafinition, Transforms of elementary functions, properties. Transform of derivatives and integrals.
Multiplication by t and divizion by t. Transform of unit step function, transform of pariodic functions. Initial
and final value theorems,

UNIT IV APPLICATIONS OF LAPLACE TRANSFORM (12 Hrs)

Methods for determining inverse Laplace Transforms, convolution theorem, Application to differential
equations and integral equations. Eveluation of intagrals by Laplace transforms

UNIT V FOURIER TRANSFORM (12 Hrs)

Fourier Integral thecrem (statemant only), Fourier transform and s inverse, properdies. Fourier sine and
cosine transforms, their properies, comvolution and Parseval's identity.

Text Books
1. Venkataraman M_K., Enginesring Mathematics, National Publishing Company, Chennai 2012
2. EKandasamy P. el al, Engineering Mathematics, Vol.2 & 3, S Chand & Co,, New Delhi,

Reference Books

1. Veerarajan T., Engineering Mathematics for firsd year, Tata MoGranws-Hill, Mew Delhi 2008,

2. Grewal B.S., Higher Engineering Mathematics, Khanns Publishers, New Dalhi, 41% Edition_2011.
3. Ramana B.V., Higher Engineering Mathemalics, Tata McGraw Hill Mew Delnd, 11™Reprint 2090,
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4. Erwin Kreyszig, Advanced Engineering Mathematics, John Wiley & Sons, New Deibi, B "Edition,
5. Bali N. and Gayal M., Advanced Engineering Mathematics, Lakeshmi Publicatione Pyt. Lid_,
Maw Dalki, 7ih Edition, 2010.

Web References

1. hitps:fivnanw. youlube comiwalch Pve TwiXivdwzg X6

2. hitp.ivweww snggdeg.ac.in/pdfistudy-material'mathematica/SMeh 18, paf

4. hitps-fwenw youtube combaatch Pe=MLSHhE3ZCWE

4. htips:flwww khanacademy org'math/differential-equationsfaplace-transformicanvalution-integralivithe-
convalution-and-the-laplace-transform

5. htip:ifwaww-users. math.umn.edul~mile003founertransform pol

COs/POs/P50s Mapping

cos Program Outcomes (POs) Cutcomes (P50s)
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T108 MATERIAL SCIENCE 4
{Common to all branches)

Course Objectives
+ To understand the importance of Material Science as a subject that revolutionized modemn day
technologies

¢  To understand the significance of material science in the development of new materials and
devices for all branches of Engineerirg.

v Toimpart knowledge to the Engineering students about some of the impartant areas of Materials
Science 50 a5 o enable them perceive the significant condributions of 1he suibject in Engineering
and Technology

Course Oufcomes

After completion of the course, the studanis will be able o

COA - Identify crystal lattices and their structures, crystalline planes and directions in a crystal laftice in
terms of Miller Indices. To interpret X-ray diffraction studies and different types of latlice defects
and their impact. (K2}

CO2 - To identify the nature of polasizetion in a dislectric material and to explain the varicus dielectric
material and their characterzation. [K2)

€03 - Understand the source of @ materials magnetic behaviour and be able to distinguish types of
magnelism, Heving Basic idea about the read/ wrile mechanism of various magnelic storage
devices. [(K3)

CO4-Differentiate  semiconductors; celculate  the  imimnsic . camier  concenfration  in
semiconductors, Understand the phemnomenon of superconductivity: Student & able 1o define
basic properiies of superconducting materials and |dentify potential areas of their applications.
(K1)

COS5 -Able to differentiale betwesn nanomateriaks and comventionsl malenals, Have & broad
undersianding of the techniques used lo synthesize nenomatenials, evaluste the properties of
nanomaterials, identify the role of namomatedials in current nanclechnology revolution, be
propared for more advanced courses in Materials Science and Engineering. (K3}

UNIT | CRYSTAL STRUCTURE AND LATTICE DEFECTS {9 Hrs)
Crystal slruciure - Bravals Lattices | Crystal Systems - Coordinafion Mumber, Atomic Fadius, Packing
Facior for FCC & HCP structhures — Miller Indices- Powdear X Ray Diffraction Method Latibce defecls -
Qualitative ideas of poind, Bne, surface and volume defects.

UNIT I DIELECTRIC PROPERTIES (9 Hrs)

Dislectric Polarization and Mechanism —Temperature dependence of polarization, Internal or local Field
- Clausius-Mossotti relation. Basic ideas of Dielectric loss - frequency dependence of dielectric
constant = Measurement of Disteciric conslant and loss using Scheming bridge — Elementary ideas of
Piezoelecirics, Fermoelectrics and Pyroelecinic meterials and Applications

UNIT HIMAGNETIC PROPERTIES {2 Hrs)

Drigin of atomic magnebic moment = Bohr magneton-Elementary Ideas of ciassification of magnetic
materials (Dia, Para, Fermo, antiferro & Fem), — Guantum theory of Para & Ferro Magnetism = Domain
Theary of Hysteresis — Heisenbarg Theory of Exchange Interaction (without derfvation) = Cualitative
ideas of Anli ferromagnetic Ordering = Struciure and Properties of Ferrites — Properties of Soft & Hard
Magnetic Materials — Applications. Magnetic' data storage — Magnetic tapes, Hard disks, Magneto
optical recording.

o
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UNIT ¥ SEMI CONDUCTORS AND SUPER CONDUCTORS (9 Hre)
Semiconductors -Dervation of Carrier concantration in infrinsie Semiconduciors —Basic ldeas of
Electrical conductivily in intrinsic and extrinsic semiconductors {without derivations] -temperalure
dependence of camier concentration and electrical conduectivity in semiconductors (qualitative ideas),
Hall effect in Semiconductors — Application of Hall Effect, Basic Ideas of Compound Semiconducions
{11-\1 & NI-V) Superconductivity - Basic concepts — transiion temperature — Meissener effect — Type |
and Il superconductors — High Temperalure Superconductors — 123 superconductar — Applications of
superconducions,

UNIT V ADVANCED MATERIALS (9 Hrs)

Liquid Crystals — Types — Application as Display Devices Metallic Glasses — preparation by mel
gpinning, Twin roller systam, properfies and applications

Shape Memory alioys (SMA), Shape memory effecl. Propedies and applications of SMA
Nanornaterials- Nano materials (one, Two & three Dimensional) ~Methods of synthesis (PVD, CVD,
Laser Abiation, Solgel, Ball-milling Technigues), Properties and applications of nano materials. carbon
nano tbes— synthesis, Properiies and applications.

Text Books

1. 'V Rajendran, Engineering Fhysics, 2 ™ Ediion, T, Mew Delhi2011.

2. Arthur Belser, Concepts of Modem Physics, 6 ™ Edition, TMH, New Delhi reprinted 2008,
(For Uinit ' only)

Reference Books

1. Ali Omar M, Elementary Solid State Physica, Addison Wesley Publishing Co. 2000,

2. Wiliam D Callister Jr., Matevial Sclence and Engineering, &* Edition, John Wiley and sons 2009

3. Charles Kitel, Introduction to Solid State Priysics, 7™ Edition, John Wiley Ssons, Singapore, 2007,

4.V Raghavan , Materials Science and Engineering- A First Course, 5 Edition, Prentice Hall of
India, 2008,

5. B.5. Murly, P. Shankar, Baldev Raj, B.B. Rath, and James Murday, Text book of Nanoscience
and Nanaiechnology, Universities Press, Hyderabad 2012

B. M.N. Avadhanuly, Enginerting Physics- Volume-ll, 5. Chand &Co, New Dethi 2009

7. Pillai 5.0, Solid State Physics, 6" Edition — New Age International, 2005,

Web References
1. hetps:Mswayarm.gov.in'ndi_noc20_ph1Spreview
2. https:fswayam.gov.infnd1_noc20_ph22/preview
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T108 ENVIRODNMENTAL SCIENCE L- TR C Hours
{Comman fo all branches) 4 0 D 4 45

Course Dbjectives:

»  Toknow about the environment

¢ Tounderstand about envirenmenial polluton

»  Toapply the knowledge in uncerstanding vanous environmental issues and problems.

Course Outcomes

After completion of the course, the sfudents will ba able to

CO1 - Understand the various emvironmentsl s=gments, is significance to life, siso about varicas
natural resowrces, effecls of over uldization and #s protection which cen lead o sustainable
developrment,

CO2 - Understand the siwdy of ecology of various systems of nature and also about the diverse

specias prasant and its protedcion,
€03 - Understand various sources of sir pollution, the sciendific basis behind it and #s effedt on nature.

€04 - Understand the various ways of water pollution, e sources and effects, dfferent water pallution
menftering technigue, trestment of wasie water and also the effects of solid waste and its
management.

CO5 - Understand the concept of spectrescopy and i85 application to monitor poliution

UMIT-l ENVIRONMENT AND ENERGY RESOURCES (2 Hrs)
Environmental segments = atmosphere, hydrosphere, lithesphere and blesphere. Atmospheric layers,
Podiution definition and classification. Pollutants classificalion. Forest resources - use and over
exploitation, deforestation, foresi management. Water resources — use and conflicts over water, dams

= benefits and problems, Mmeral resources — mineral wealth of India, environmenial effecis of
extracting and using mineral resources. Food resources — world food problems, environmental impact
of modemn Agriculture = fertilizer and pesticides, Energy resowrces — growing needs, renewable and
non-reneweble ensrgy rescurces and use of alemate energy Sources. Fromm unsustainabde fo
sustainabée developmient,

UNIT Il ECOSYSTEM AND BIODIVERSITY {9 Hrs)
Concept of an ecosysiem - stuchure and function of an ecosystem.Producers, consumers, and
decomposers.Energy flow in the ecosystem. Food chains, food webs and ecological pyramids:
Introduction, types, characteristic fealures, siructure and function of forest, grasstand, deserl and
aquatc (fresh water, esturine and marine) ecosystems. Biodiversity — defnition, genetic species and
ecosystern diversity. Value of hiodversity - consumptive use, productive use, social, ethical, assthetic
and oplion values, Hot spots of biodiversity, Threals lo biodiversity, habital loss, poaching of wildiife,
hurman wildlife conflicts. Endangered and endemic species. Consarvation of biodivarsity — in-situ and
exsitu conservalion of biodiversity.

UNITHI AIR POLLUTION {8 Hrs)
Definktion and classification, Chemical and photochemical reaction in different layers of stmosphere.
Causes, sources, effects and control measures of alr pollutants - oxides of Nitrogen, oxides of Carbom,
oxides of Sulfur, hydrocarbons, chiore-fluoro carbons and particulates. Mechanism and effects of air
poilution phenomencn — Global Warming, Ozone Depletion, Acld Rain, Sulfurous Smog and
Phaotachemical Smog..

B.Tech. Instrumentation and Control Engineering

o



Academic Curricufum and syllabi R-2019
1

UNITIV WATER AND LAND POLLUTION (8 Hrs)

Waler pollution — causes and effects of organic water polludants - pesticides, Inseclicides, detergents
and surfactants. Causes and effects of inorganic water pollutanis — heavy metal poliution due to Hg,
Fib, Cr & Cu, Water poliution control and monitodng = DO, COD, BOD & TOC, Land Pollution — Solid
waste managemenl — causas, effect andcontrol measures of whan and industrial wasies, Thermal
end radoactive poliution.

UNITYV POLLUTION CONTROL AND MONITORING {2 Hrs)
Besic concepts and instrumentation of IR, UV-VIS, atomic absorption spectrometry, Gas
Chromatography and Conductometry. Analysis of air pollutants — NOx, COx, S0x, H25, Hydrocarbons
and particulates.

Text Books

1. PK. De, "Environmental chemistry” 70 Ed; Mew age international (P) Lid, Mew Delhi, 2010,

2. K. RaghavanMNambéar, "Text Book of Emvironmental Studies™ 2™ Ed, Scitech Publications {Indie) Pyt Lid,
India, 2610.

3, G, 5. Sodh, Fundamenial concepts of environmendal chemistry, | Ed, Alpha Science International Ltd,
India, 2000,

Reference Books

1. B.K Sharma, "Environmental chemistry” 11" Ed, KRISHMA Prakashan Media (F) Ltd, Meerud, 2007,

2. 5.5.0ara, and 0.0, Mishra "A fext book of environmental chemistry and poliution condrel, 5™ Ed,
S.Chandand Company Lid, New Dalhi, 2012.

3. Richard T, Whight, Environmental Sclence: Toward a Sustainable Fulure, 10®eadition, Prentice Hall, 2008

Web References

woenw ifpr orgftopicfenvironment-and-naturak-resources
https fiwww iucn.orgicontent/biodiversity
http:twwew world, crgiweo/poliution

Wi water-pollution arg. uky

hitpe: e iceq. texas. gowalrqualiymonops/sites
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BASIC ELECTRICAL AMND ELECTRONICS L T P Hrs
ENGINEERING 3 1 0 4 45
{Comman io all branches)

T104

Course Objectives

T undarstand and gain basic knowiedge sbou! magnetic and alectrical circuts

To gain basic knowledge about single phase and three phase power measurement
To understand the operating principies of stationary and notating machines

To understand the characteristics and applications of semiconductor devices

To provide the basie knowledge in Digital elecironics
To understand the purpess of communication and acquire knowledge on different communication

eystams

Course Outcomes

After complefion of the course, the sfudents will be able fo

C01 - Analyze the basic concepts, vanous laws and thecrems usad in DC circuits. [K3)

CO2 - Analyze and solve the AG circuits and develop resonance circuits for ransmither and receiver. [K4)

CO3 - Gain the knowledge of power production in power sysiem and application of fransformers and motors
im real timea. (K2)

CO4 - Understand the operations of semiconductor diode, BJT, FET and s applications, [K2)

CO8 - Summarize the digial electronics concepts for sequential and combinational circuits. (K2)

CO8 - Explain and Relate different Communication Systems. (K2)

PART A - ELECTRICAL
UNIT I DC CIRCUITS {9 Hrs)
Definifion of Vollage, Current, Power & Energy, circuit parameters, Ohm's law, Kirchoffe law &
itz applicafions — Simple Problems - Division of cument in Series & parallel circuils - staridslfa
conversion - Node and mesh methods of analysis of DC circuits,

UNIT Il AC CIRCUITS {3 Hrs)
Concepts of AC circuits — RMS value, average value, form and pesk faciors — Simple RLC series
circuits = Concept of real and reaclive power — Power factor - Inroduction to three phase system -
Power measurement by two watimeter method

UMNIT Il ELECTRICAL MACHINES AMDPOWER PLANTS (9 Hrs)
Law of Electromegnetic induction, Fleming's Right & Left hend rule - Principle of DC rotaling machine,
Single phase transformer and single phase induction motar (Qualitative approach only) - Simpla layout
of thermal and hydro generation (biock diagram approach only) Fundamentals of fuses and circult
breakers,

PART B - ELECTROMICS

UNIT IV ELECTRONIC CIRCUITS {9 Hrs)
V-1 Charactaristics of diode - Half-wave rectifier and Full-wawve reclifier = with and without capaciior
filter - Transisior - Construclion & working - Input and oulput characleristics of CB and CE
configuration - Transistor as an Amplifier - Principle and working of Hartley oscilator and RC phase
shift oscillator - Construction and warking of JFET BMOSFET.

UNIT V DIGITAL ELECTRONICS {9 Hrs)

Boclean algebra - Reduclion of Boolean expressions - De-Morgan's theorem - Logic gafes
Implementation of Boolean expressions - Flip flopa - RE, JK, T and . Combnatonal logic - Half
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sdder, Full sdder and Subtractors. Sequentiallogic- Ripple counters and shift registers.

UNIT Vi COMMUNICATION AND COMPUTER SYSTEMS (9 Hrs)

Model of communication sysiem - Analog and digital - Wired and wirgless channel. Block diagram of
various communication systems - Microwave, salelile, oplical fiber and cefular moblle systerm.
Metwork model - PAN, LAN, MAN and WAN - Circuit and packet switching - Owenview of 1S0M,

Text Books

1. Kothari D P and Magrath | J , Basic Electrical Engineering . Tata McGraw HIIL 2009, (For Units | tolil).

2. Ralendra Presad , * Fundamentals of Elecironic Engineerning”, Cengage kearning, Mew Delhl, First
Edition, 2011 (For Unitl V)

3. Marris Mano, *Digital design®, PHI Leaming, Fourth Edition, 2008 (For Unifv)

4. Wayne Tomas!, “Electronlc Communication Systems- Fundamentals Theony Advanced”, Sixth
Edilion, Pearson Eduwcation, 2004, (For Unit V1)

Reference Books

1. RMuthusubramaniam, S Salivahenan and KA Murelesdharan, Basic Elecirical Electronics and

Camputer Enginesring, Tata MoGraw Hill, 2004,

J.B.Gupta, A Course in Elecirical Power, Katson Publishing House, New Delihd, 1983

Cavid. A Bell, “"Electronic Devices and Crouits”, PHI Leaming Private Ltd, India, Fourth Edition, 2008

Donald P Leach, Albert Paul Mahino and Goutam Ssha, "Digital Principles and Applications,” &

edition, Tata McGraw Hill Publishing Coempany Ltd.,Mew Delhi 2008,

&.K. Sahdev, Fundamentals of Electrical Engineering and Blecironics, Dhanpat Rai & Co, 2013,

Jacob Milman and Christos C, Halkias, “Electronic Devices and Circuits” Tala McGraw Hill

R.L. Boyiestad and L. Mashelsky, “Electronic Devices and Circult Theory™, PHI Leaming Private

Limdted, Ninth Edition, 2008

B, M.B.Sukija and T.K.Magasarkar, "Bagic elecirical and Elecironics Enginesning®, Oxford Universiy
Press, 2012,

bt

o

Web References

1. hitps:iinptel.ac.incoursesM 08/ 08" 08108076/
2. hitpsiivesw elactricaldu com/
3. hitps:iinptal.ac in/courses! 081 0208102146/
4, hitp:ffelectrical-engineering-portal. com!
2. Netpiivwww electromscs-tutorials ws
B.  hitpsiiwwnw geeksforgeeks. org/digital-elecironics-logic-design-futorials/
7. hitps:inptel.ac infcourses 17102117 102058/
COs/POs/PS0s Mapping
Program Specific
]COI Program Outcomes (POs) ﬂummufﬁm:
PO1| PO2 | POJ | POY | POS| POG| POT | PDE| POS | POAM0O| PO11 | PO12| PSOY | PEO2 | PS03
1 3 3 | 2 2 3 - - - - - . B 2 2 2
-3 T 3 - D 3 = 3 = 5 2 2 2
3 3 3 2 2 3 - - - - - - - 2 1 2
4 | 3 1 2 2 = - - - = = - - . 2 2
N R B ECE B 2 - AN E = & o 2 2
8| 3 - 2 - - - - - - - - - 2 2 2

Correlation Laval: 1 - Low, 2 - Medium, 3 - High
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T105 ENGINEERING THERMODYMNAMICS Ii

(Common 1o all branchas)
Course Objectives
» Tounderstand the basics of the thermodynamic principlas
To establish the relationship of these principles to thermal systam behaviors
To develop methodologies for predicting the sysiem behavior
To establish the importance of ws of thermodynamics applied to energy syslems
To explain the role of refigeration and heat pump as energy systems and develop an
intuitive understanding of underlying physical mechanism and a mastery of solving practicsl
problems in real world

- & = @

Course Dutcomes

After completion of the course, the students will be able to

CGO1- Understand the fundamental thermodynamic concepls and its basc laws. (K2)

CO2- Apply first law of thermodymamics concepls fo calculate the system work for closed and open
sysiems. (K3}

CO3- Apply Second Law of Thermodynamics and entropy concepts to evaluate the performance of

heal engine, heal pump and refrigerator. (K3)
C04 - Apply the principles of gas power cycles to calculate ils thermal performancea. (K3)
G065 - Understand the basic warking peinciple of refrigeration systems. [K2)

UNIT | BASIC CONCEPTS AND DEFINITIONS (9 Hrs)

Energy conversion and efficiencies - System, property and state - Thermal equilibrium - Temperature -
cerath law of Thermodynamics — Pure substance - P, V and T diagrams — Tharmodynamic diagrams,

UNIT Il FIRST LAW OF THERMODYNAMICS (9 Hrs)

The concept of work and adisbalic process - First law of thermodynamics - Conservation of Energy
principle for closed and open systems - Calculafion of work for differend processes of expansion of
[af=izt=i

UNIT Il SECOND LAW OF THERMODYNAMICS (9 Hrs)

Eguilibrium and the second law - Heal engines - Relvin-Planck statement of sscond law of
thermodynamics - Reversible and imeversible processes - Cameol principle - Clausius inequality-
Eritropy

UNIT IV GASPOWER CYCLES (9 Hrs)

Air standard cycles: The air standard Camot cycle - Air standard Olio cycle, diesel cycle, dual cycle
and Brayion cycies and their efficiencies.

UNIT V REFRIGERATION CYCLES AND SYSTEMS (2 Hrs)

Reverse Camnol cycle - COP = Vapor compression refrigeration cycle and systems (only theory) - Gas
refrigeration cycle - Absorplion refrigeration system = Liguefaction = Solidification (only theory).

Text Books

1. Mag, P. K, "Engineering Thermodynamics”, 4 th edifion, Tata Mc Graw Hill Publishing Co. Lid.,
Mew Dielhi, 2008,

B.Tech. Instrumentation and Contral Engineering
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Reference Eooks
1, Anora, CP., "Tharmodynamics® , Tata Mc Graw Hill Publishing Co. Lid., New(elhl 2010
2. Burghardt, M.D., "Engineering Thermodynamics with Applications”, 4™ edition,
Harper & Row, N.Y. 2009.
3. Huang, F.F., "Engineering Thermodynamics™ 2™ edition , Macmillzn Publishing Co. Ltd, MY, 2011.

4. Cengel, Y A, and Boleg, M.A., "Tharmodynamics - An Engineering Approsch®, 50
edition, McGraw Hill 2008
5. Wark, K., “Thermodyniamics”, 4% adilion M Graw Hill N, Y. 2008,

Wab Referances

1. htips:inplel ac infcourses/1121 05266/

2. hiipsiinplel.acinicourses/1121 08148/

3. htips:finplelac infoourses112M103M112103275/

4. hitps:ffweew linkedin.comfcompanyheat-iransler-and-process-design-hpd

5. httpsifiwew udemy comicoursefan-introduclion-to-heat-transfar

COs/POs/PS0s Mapping

m’I Program Outcomes (POs) mrmf;;g;
PO1|PO2| PO3| PO4| POS| POG| POT | POS| POS | PO10| PO11| PD12| PSO1| P50Z| PS03
1| 3 2 2 2 2 - - - - - 3 G 1 % :
2 3 2 2 2 2 - - - - 8 - - = i
EERBEE EFAREE T B e e : - > =
"WEREE ERE- wr = e = = 7 3 1 -
iR EY EE EE R ) R EE : S : = ]
W S . - : . x 1 = -

Correlation Level: 1 - Low, 2 - Medium, 3 - High
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T106 COMPUTER PROGRAMMING
{Common fo all branches)

Course Objectives

= Tointroduce the basics of computers and information technclogy.
To educate prablem solving technigues.

To impart programming skils in G language,

To practice structured programming o salve real life problems.
Tao study the basic concepis of Fila oparations.

Course Dutcomes

After completion of the course, the students will be able to

CO1 - Identify arsd understand the working components of 8 computer system. (K1)

C02 -Understand, analyze and implemeant e algorithm, pseudo codes and programming structures. (K2)
CO3 -Analyze and make use of logical structure of a C program, (K3}

CO4 -Make use of pointers, memory allocation and data handling to implemant C programs. (K3}

CO5 -Understand the working of files and directives. (K3)

UNIT I {9 Hrs)
History of Computers — Block diagram of a Computer — Components of a Computer systemn -
Classification of computers - Hardware — Software — Calegories of Sofiware — Operaling System —
Applications of Compuiers — Metwork struciure = Internet and its senices — Intrane! — Stedy of word
processor = Preparation of workshests,

UNIT Il {9 Hrs)
Problem solving techniques = Program = Program development cycle = Algorithm design Flowchart -
Pseudo code. Intraduction to © = Histery of C = Importance of C - C tokens —data types — Operators and
expressions — U0 funclions.

UNIT It (9 Hrs)

Decigion making statemenis — branching and looping — arrays — multidimensional arrays— Funclions —
Recursion — Passing armay to functions. Storage classes — Strings = String Hbrary functions.

UNIT IV {9 Hrs)
Structures — Armays and Structures — nested siruciures — passing sfructures to functions— user defined
data types — Union. Painters — pointers and arrays — poindars and funchons - painters and sirings -
pointers and Structuras,

UNIT V (3 Hrs)
Files = operations on a file — Random access to files — command line arguments. Intreduction to pre
processor — Macro substidufion directives — File inclusion directives — conditional compilation directives -
Miscellaneous direclives.

Text Books

1. Balagurusamy. E, *Programming in ANSI C°, Tata McGraw Hll, Sixth edifion 2012,
2. Ashok N. Kamthane, "Compuder programming”, Pearson Education, 2007,

d. Kenneth A Reek, "Pointers on C°, Pearson Educalion, 2007,

N
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Referance Books
1. Vikas Verma, "A Workbook on C *, Cengage Leaming, Second Edition, 2012
Z. Ashok N Kamthane, "Computer Programming”, Pearson educafion, Second Impression, 2008,

3. Kemighan.B.W and Ritchie, DM, “Tha C Programming language”, Secand Edition, Pearson Education,
2006,

4. R.G. Dromey, "How to Solve it by Computer”, Pearson Education, Fourh Reprint, 2007.

b, Stephen . Kochan, "Programming in C°, Third Edtion, Pearson Education, 2007,

Web References

1. hiips:ffwww.geeksforgesks.ong/classification-of-computers/

£. htipifeww.biechamariclass. comdc_programming/C-Program-Development-Life-Cycle, htmi
3, https:ffwww learn-c.orglan/Multidimensional_Amays

4. hitps:ffweaw luionalspoint comicprogramming/c_siruciures, htm

5. httpsivwww.wischools.in‘c-tutorial'command-ling-arguments/

COs/POs/PS0s Mapping
COs Program Outcomes (POs) {m“:ff;gg:}
PO1] P02 [PO3 [PO4 | POS | PO6 | PO7 | POS | POS | PO10 | PO11 | PO1Z | PSO1 | PS0Z | PSD3
BEERENESENEEE . - | - - - - - 2 Fl
- - 3 - - - - - - 2 2
i 3 2 1 1 3 - - - - - - 2 2
G EREERERENE BT = 2 2
&5 3 2 1 1 3 - - - - - - - 2 2

Correlation Level: 1 - Low, 2 - Medium, 3 - High
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P101 COMPUTER PROGRAMMING LAB

(Comrmon to all branches)
Course Objectives
= Tostudy and undarstand the use of OS5 commands
= Togain a hands on experience of compilation and execution of 'C 'programs
¢ Toundessiand the working of conirol statemenis
»  Todesign funclional methods.
= Tomake use poinfers in various programs

Course Dutcomes

After completion of the course, the students will be able fo

COA = Apphy and practice logical ability to solwe the problems, Understend C programmirsg
devalopment emviranment, compiling, debugging, linking and execufing a program using the
cenvalopment environment. [K2)

CO2 - Analyzing the complexity of problems, Modularize the problems inio small moduies and then
comvedt tihem into programs. (K2)

CO3 - Undarstand and apply the in-built funclions and customized funclions for solving the problems
(K3)

04 -Understand and apply the poimters, memory allocation technigues and use of files for dealing

with variety of problams._(K3)
COS - Document and presant the algorithm’s, flowcharts and programe in form of user-manuals. (K3)

List of Experiments
1. Study of 05 Commands

Write a C program o find the Area of thethangle.

Write 2 C pregram to find the total and average percantage oblainad by a student fior Bsubjects.
Write & C program to read a three digit nuember and produce owlput like 1hundreds

T tens & units for an input of 172

Virite & C program io check whether a given character is vowel or nol using Swilch = Case statement.
Write a C program to print the numbers from 1 fo 10 along with their sguares.

Write a C program o find the sum of 'n’ numbers using for, do — while statemenis.

VWrite & C program 1o find the factodnal of a given numbser wsing Funclions.

Wirite a C program fo swap two numbers using call by value and call by reference

‘H:I Write & C program 1o find the smallest and largest element in anarray,

11. Wiite & C program 1o perfom matri multiplication,

12, White @ C program i demonstrate the usage of Local and Global vanables.

13, White 8 C program o perform varous skring handiing funciions: sirlen, stropy, stroal, stiromp.

14, White a C program io remove gl characters in & siring except alphabets.

15. White & C program 1o find the sum of an integer array using pointers.

16. Wirite a C program o find the Marmum element in an nleger aray using poinlers.

17, Wirite 8 C program o create student details using Struciuras.

18, Write a C program fo display the contents of tha file on the mondor screen.

18, Creale & File by getiing the input from the Keyboard and refrieve the contents of the file using file

operation commands,
20. Write a C program fo pass the parameter Using command line arguments.

N

F wop
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Toxt Books

1. Balaguruzamy, E, “Programming in ANSI C°, Tala McGraw Hill, Sixih edition, 2012,
2. Ashok N. Kamihane, "Computer programming”, Pearson Education, 2007,

3, Kenneth A Reek *Pointers on C°, Pearson Education, 2007,

Reference Books

1. WikasVerma, “A Workbook on C *, Cengage Leamning, SecondEdition, 2012

2. Ashok N Kamthane, "Computar Programming®, Pearson education, Second Impression, 2008,

3. Kemighan,B.W and Ritchie, D.M, "The C Programming language”, Second Edition, Pearson Education,
2006,

4. R.G. Dromey, "How to Solve it by Computer’, Pearson Education, Fourth Reprint, 2007

5. Bephen G. Kochan, *Programming in C°, Third Edition, Pearson Education, 2007

Web References

1. htipsfwwew javalpoint. comfacioral-program-in-¢

2. hitpa:ffwww studylonight. com/ciprograme/arrayfiargest-and-smalest-element-in-array

3. htlps v programiz. comic-programminglexamplesiinformation-structure-amay

4. htips:ffwww gesksforgeeks org/c-program-print-contents-file/

4. httpsffwwew sludylonight.comfe/command-ine-argument. php

COs/POs/PS0Os Mapping

lcos Program Outsomes (70 ity o
PO1[PD2 [ PO3 [ PD4 [ POE | POG | POT | POB [POS [ PO1D [ PO11 [PD12 | PSO1 [ PS02 [ PS03 |
112711 = =l =] = - | - - . - - 2 ]
2] 2 1 : . 3 : ¥ = - - - - . 2
3| 3| 2 1 1 ) - = - - - - - - 2 F]
4 3 2 1 1 3 - - - - - - = - 2 2
FEFEIRE EREDEEE EIDE - - - - 2 2

Correlation Level: 1 - Low, 2 - Medium, 3 = High
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P10z ENGINEERING GRAPHICS

(Common to all branches)

Course Dbjectives

+ Toconvey the basics of engineering drawing

To explain the imporance of an engineening drawing

Ta tesch different methods of making the drawing

Tao establish the mportance of projects and developments moade In deanwing thal are used In real sysiems
To develop the role of computer aided design Auto Cad and significance of using these drawings

Course Outcomes

After completion of the course, the studenis will be able to

©O1 - Understand the basic concepls of engineearing drawings. (K2)

CO2. Apply various concepls Fke dimensioning, conventions and BIS codes, the theory and methods of

presection. (K3)
C03 - Improve their imaginalion and visualization skills o design new products. (K4)

COd - Create engineering drawing of physical object representing engineering systems. (K4)
CO5 - Analysis the different views and computer aided drafling loals. (K3)

UNIT O
Intreduction fo Standards for Engineering Drawing practice, Letiering, Line work and Dimensioning

UNITI
Conic sections, Involiutes, Spirals, Helix. Projection of Points, Lines and Planes

UNIT Il
Projection of Solids and Sections of Salids.

LINIT I
Development of surfaces - Infersection of surfaces (cylinder-cylinder, cylinder-cone}

LIMIT IV
Isometric projections and Orthographic prajections.

UNIT ¥V
Computer Aided Drafting: Introduction fo Computer Aided Drafling hardware - Ovendew of application

software - 20 drafting commands (Auto CAD) for simple shapas - Dimansioning.
Text Books
1. K.R. Gopalakrishna and Sudhir Gopalskrishna, Engineering Graphics, Ironc Publishars, 2007.

Referance Books

1. M.D. Bhatf, Engineering Drawing, 49th edition, Chorotar Publishing Houwse 2006.
2. K Venugopal, Engineering Drawing and Grahics + Auto CAD, 4 th edition, New Age International Publication
Lid 2004,
3. David | cook and Roberi N Mc Dougal, Enginesdng Graphics and Design With computer applications,
Haolt = Sounders Int. Edn, 1885,
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4. James D Bethune and et. al., Modern Drafiing, Prentice Hall int,, 1558,
5, K.V Matarajan, & Text Book of Enginearing Drawing, Dhanglakshmi Publishers 2006,
B, BIS, Enginearing Drawing practice for Schools & College, 1682,

Web References

1. hitp:iinptel 2 injcourses/112103019

hittps:en. wikipedia. orgiwiki'Engineering drawing

hitpa:inplel.ac infcourses 105104105104 148/
htlps:fonfinecourses.nptel.ac.infnoc2d_meTpreview

hitpshwww. btechguru. comicowses-—-nplel—-engineering-grawing----video-leciure. himl

s A

COs/POeIPSOs Mapping

Prugmr“rﬁpadﬂ:.
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i-g.

BASIC ELECTRICAL AND L

ELECTRONICS LAB 0
{Comman to 2l branches)

e -
@ o
r )

7

F103

Course Objectives

¢ Togetan exposure on the baslc electrical tools, applications and precautions

= To gain training on different fypes of wiring used in domestic and industrial applications.

= Todatec! and find faults in elecirical lamp and ceiling fan

+  Togel an exposure on the measuremenis of voltage and phase using CRO, basic operation and applications
devices such as PN junction diode and transistor

= To gaina practical knowladge on the funclions and application of basic logic gates and fiip flops

Course Ouicomes

After completion of the course, the students will be able to

CO1 = Follow the safely procedures when working with eleciricify and various tools. [K4)

CO2 - Do line diagram ard wiring practices for domestic application. (K5)

CO3 - Use the proteciion circuits for electrical networks. (K3)

C04 - Design and verify the kirchofTs law. (K4)

CO5 - Analyze the characienstics of PN diode and use it for reclifier applications. (Kd)

COE - Gain knowledge on digital electronics to salve problams ralated to boolean algebra. (K4)

ELECTRICAL LAE

List of Experiments

Electrical Safety, Precautions, siudy of tools and accessaories.
Practices of difierent |oints

¥iiring and testing of seres and parallel lamp circuits,

Stakrcase wirng,

Doctor's room wiring,

Bed room wiring.

(Go down wiring.

Wiring and testing a ceifing fan and fluorescent lamp circuit.
Study of different types of fuses, dircuits breakers and A.C and D.C meters,

L

ELECTRONICS LAB

List of Experiments

1. Btudy of CRO
{a} Measurement of AC and DC voltages
(b} Freguency and phase measuraments [ using Lissajou's figures)
2. Verification of Kirchofls Vollage and Curment Laws
Determine the voltage and current in given circults using KincholT™s laws theoretically and verily
the aws expenimenially.
3. Charactenslics and applications of PN junction diode,
Forward and Reverse characteristics of PN junclion dicde.
Appiication of Dioce a3 Hall wave Rectifier — Measurement of ripple factor with and without capacitor filler
4. Frequency Response of RC Coupled Ampilifiers
Determination of frequency response of ghven RC coupled amplifier - Calculation of bandwidth,
&, Study of Logic Gales
(a) VMerification of Demorgan's theorems
{b} Verification of truth tables of OR, AND, NOT. NAND, MOR, EX-OR, EX-NOR gates and Flipfiops - JK,
RS, Tand D
(g} Implementation of digital functions using logic gates and Universal gates.

B.Tech. Instrumantation and Control Engineering
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Referance Books

1. Katharl D P and Wagrath | J, Basic Elecirical Engineering, Tata McGraw Hill, 2009,

2 R .Muthusubramaniam, 5.5alivahanan and KA. Mureleedharan, Basic Electrical Electronics and Computar
Engineering, Tata MeGraw Hill, 2004

3. Sudhsksr and 5. P, Shyam Mohan, "Circuits and Nebworke Anabysis and Synthesis®, Tata McGraw Hill
Publishing Company Ltd., New Daelhi, 41 Edition, 2010

4. Rajendra Prasad, "Fundamenials of Elecironic Engineering’, Cengage leaming, Mew Delhi, First Edition,
2011.

5. Donald P Leach, Albert Paul Malving and Goutam Saha, *Digital Principles and Applications,” &' edition,
Tata McGraw Hill Publishing Company Ltd., New Delhi 2006

6. Momis Mano, "Digital design®, PHI Leaming, Fourth Edition, 2008

7. Edward Hughes, John Hiley, Keith Brown, lan McKenzie Smith, "Electrical and Electronics Technaology”,
Fearson Education Limited, New Delhi, 10™ Edition, 2010,

Web References

1. hitps:ffwwr eleciricalu,com/
2. hllps. v allabouscircuils. com)
3,  hitps:fwww. circuitlab.comJ/
4. hitpifenaw slecironics-tulonals ws
5, httpsffwww gesksforgesks orgidigital-elecironics-logic-design-tutorials!
B. hittpsiinplel ac.infcoursasM 1711021 17102058
COs/POs/PS0Os Mapping

i Program Outcomes (POs) mmﬂlmﬂg:}

PO1|PO2| PO3 | PO4 | POE | POE | POT | POSR |PDE | PO10 | PO11 | PO12 | PSO1 | PSOZ | PSD3

1 3 3 3 3 3 - - = 3 - - - ] 3 o
s 3 3 3 o d - - - & - - - 2 Z i
i 3 3 2 2! i - - - 3 - = = 2 £ 2
4 3 3 2 g | 2 - - - 3 - - - 3 3 3
5 i | 3 2 3 2 - - - 3 - - 3 | 3
] 3 3 2 o s - - a3 - - 3 3 i

Correlation Leval: 1 - Low, 2 - Medium, 2 - High
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P107 MCC ] NS5

o r
= =
L= v
0

. MNCCHNSS training is compulsary for all the Undergraduate students
. The above activities will include Practicalffield acliviies/Extension leclures, The above activities shall be

carmied oul oulside class hours,
. In the above activities, the student padicipation shall be for a minlmum perod of 45 hours,
. The above activities will be monitored by the respective feculty incharge and the First Year Cogndingtor.
" Pass (Fail will be determined on the basis of participation, attendance, performance and behandor. If a
candidate Fails, he/sha has 1o repeal the course in the subsequent years
. Pas= in this course s mandaiory for the award of degres.
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- E1 "

COMPLEX ANALYSIS AND APPLICATIONS Hrs

OF PARTIAL DIFFERENTIAL EQUATIONS
(Common to EEE JICGE MECH & Mechatronkes)

UM8ICT31

M=
i |
= T
W

Course Objectives

= To understand the anahiic funclions of complex vaniabies.

= Toapply the anahiic funclion lechnigues 1o transform ireguiar geometry into regular geomelry.
= [Expose the concepl of complex integrafion.

= Toundarstand the nature of wave equations,

# To know the solutions of one dimensional and two dimensional heat flow eguations.

Course Quicomes

After completion of the course, the atudents will be able to

CO1- Understand the concepts of funclion of 8 complex variable. (K2)

CO2 - Transform complex fumclions from one plane to another plana. (K3)

CO3 - Apply the concepl of complex inegration over contour.(K3)

CO4 - Understand the concept of nitial and boundany value problems. (K2)

COS5 = Sohne the one and two dimensianal heat equation using Founer series. (K3)

UNIT | FUNCTION OF A COMPLEX VARIABLE (12 Hrs)
Continuiy, derivative and analytic funclions — Necessary conditions Cauchy-Riemenn equations and
sufficient conditions — Harmonic and orthogonal properties of analytic function = Construction of anatytic
funclion.

UNIT Il CONFORMAL MAPPINGS {12 Hrs)
Conformal mapping — Simple and standard transformations likew = z4¢, ¢ 2, 22, ¢2 gin 2, cos h Z and z+1/z

-Bilinear transformation and cross ratio property - Taylor's and Leuwrent's theorem- Series expansion of
complex valued funclions- clgssification of singularities.

UNIT Il COMPLEX INTEGRATION (12 Hrs)
Cauchy's infegral theoram and ite applicetion — Cauchy's integral formulz and problems — Residuess and
avahuation of residues - Cauchy's residue theorem — Cantour imlegration: Cauchy's and Jordan's Lemma

= Application of residue thecrem to evaluate real integrals — unit circle and semicircular contour,

UNIT IV APPLICATIONS OF PARTIAL DIFFERENTIAL EQUATIONS {12 Hrs)
Solution of partial dfferential equation by the method of separation of variables = Boundary value problems
— Fourier geries solutions of one dimensional wave eguation — Transverse vibration of an elastic string,

UNIT V ONE AND TWO DIMENSIONAL HEAT EQUATIONS {12 Hrs)
Fourier series solutions of one dimensional heat flow egualion = Fouwrler seres solutions of two dimensional
heat fliow equation under steady siafe cond&ions.

Text Books

1. B.S.Grawal, “Higher Engineering Malhematics®, Khanna Publishers, New Delhi, £* Edition, 2020.

2 NP Bali. and Dr. Manish Goyval, "Engineering Mathematics®, Lakshmi Publications Pyl, Lid., New Delhi,
£" Edition, 2015.

3. P. Siveramekrishna Das and C. Vigyakumari, "Enginesring Mathematics®, PearsonsPublications, New
Dedhi 4™ Edifion, 2017.

v
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| B2
Reference Books '

1. G.Gupta B.Shree Ram Singh, M, Kumar, "Engineering Mathematics for semester | & I, Tata MoGraw
Hill, Mew Dalki, 13 Edition, 201 5.

2, HE. Dass& Dr. Rama Verma, “Infroduction to Engineering Mathematics - Volume II°, 5. Chand & Ca,
Mew Dedhi, 9 Edilion, 2019,

3. Erwin Kreyszig, "Advanced Engineering Mathematics®. John Wiley & Sons, Mew Defhi, 10™ Edition,
2018,

4. Ravish R, Singh and Mukul Bhalt, “Engineering Mathematics”, Tata McGraw Hill, New Deinl, 1% Edition,
2016,

§ BV Ramana, "Higher Engineering Mathematics®, Tata MeGraw Hill, New Delhi, 39 Edition, 2018,

Web References

1. hilpsdinptelac infooursesi 22 107036/
2 hitpsdinptel acinfcourses 11107118/
3. hitps:fiyoutu, beAWVIHXK1 Xedne
4. hiipsiyoutu beMwpz1ziPlzl
5, hitpsiyoutu bedCnranvidiGo
COs/POs/PS0s Mapping
FProgram Specific
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- T B T T ] = e e - . = 1 = - 3
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U19ICT32 DATA STRUCTURES
(Common lo CSE. ECE, EEE, IT, ICE, MECH, CIVIL, BME,
Machalranics)

Course Objectives

= To impart the basic concepts of data structures and its terminclogies

= To understand concepts sbout stack and gueue operations.

= To undersiand basic contepts abaut inked lisl and its various operations.
= To undersiand concepts about Tree and its applications.

= To undersiand basic concepts about Sorting, Hashing and Graph

Courge Outcomes

After completion of the course, the studenis will be abie to
CO1 - Compute time and space complexity for given problems (K3)
€02 - Demonstrate stack, quaue and its operation. (K3)

C0O3 - flustrate the various operations of linked 1. (K3)

G0 - Use the concegpls of free for various epplications. (K3)
CO5 - Outiine the various seding, hashing and graph techniques. (K3}

UNIT | BASIC TERMINOLOGIES OF DATA STRUCTURES (8 Hrs)
Infroduction: Basic Terminologies— Elementary Data Organizations. Date Siruciure Operstions; Insenion —
Deletion <Traversal. Analysis of an Algorithm. Asymptotic Notations. Time-Space frade off. Array and #s
operations. Searching: Linear Search and Binary Search Technigues —Complexity analysis.

UNIT Il STACK AND QUEUE OPERATIONS {3 Hrs)

Stacks and Queues: ADT Stack end ifs operstions. Applications of Stacks; Expression Conversion and
evaluation. ADT Queus and s operations. Types of Quewe: Simple Queus = Circular Quawe = Priority
Cueve — Deque.,

UNIT Ill LINKED LIST OPERATIONS (9 Hrs)
Linked Lists: Singly linked list: Fepresentation in memaory. Algorithms of several oparations: Traversing -
Searching = Insertion = Deleton. Linked representation of Stack and Queus. Doubly Enked list ooerations.
Circular Linked Liste: operations.

UNIT IV TREES (9 Hrs)
Treas: Basic Tres Terminologies. Different types of Trees: Binary Tree = Thraaded Binary Tree — Binany
Search Tree — Binary Tree Traversals — AVL Tree, Introduction to B-Tree and B+ Tres,

UNIT V SORTING, HASHING AND GRAPHS (9 Hrs)
Sorling: Bublble Sort — Saelection Sort — Insedion Sort — Heap Sort — Shell Sort and Redix Sort. Pedormancs
and Comparson among the soring methods. Hashing: Hash Table — Hash Funchion and its characteristics.
Graph: Basic Terminolegies and Fepresentations — Graph traversal algorithms

Text Books

1. Elis Horowitz, Sarta)Sahni, "Fundamentals of Data Structures®, llustrated Edition, Compater Science
Press 201 8.

2. Thomas H. Core man, Chares E. Leiserson, Ronald L. Rivest and Cliffard Stain, *introduction 1o
Algarithms®, PHI, Third Edition, 2010,

3. AlfredV Aho Jeffrey D.Uliman,JohnE Hoporoft,'Data Structures and Algorithms” 4®Edition, 2 008,

Reference Books
1.  Balagurusamy, ‘Data Structures®, Tata McGraw-Hill Education, 2016
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D.Samanta, "Classic Data Structures, Prentice-Hall of India, Second Edition, 2012

Robert Knuse, C.L. Tondo and Bruce Leung, "Data Structures and Program Design in c°, Prentice-

Hall af india, Second Edition, 2007,

Mark Allen Weiss, "Data Structures and Algorithm Analysis in C°, Pearson Education, Second

Edition, 2003

Mark Allen Weiss "Algorithms, Data Structwes and Problem Scolving with C++°, Addison-Wesley
Fublishing Company, llusirated Editlon, 1835,

Web Eeferences

L
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hitps:itwww. javatpoinl comidata-structune-tutariall
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L
LH2ICT33 CIRCUIT THEORY 2

Course Objectives
& Toimpar knowledge on the fundamental prnciples of Blecirical circuits
To analyze circuits using variows network theorems
To acquire knowledge about steady state circuits
To intreduce the concepts of transiants
To impart knowledge on rescnance and coupled circuits,

Course Outcomes
After complefion of the course, the sfudents will be able to

C01 - Analyze D.C and A.C. Clircuiis.(Kd)
CO2 - Apply the Network Theorems [K3)

€03 - Analyza the steady state analysis of circuits (K3)
COd - Analyze the transient Circuits with respedt to its Switching Conditions (K4)
Ci05 - Design Circuils bazed on Resonance Condilions and analyze coupled circuits (K3)

UNIT I DC AND AC CIRCUITS (12 Hrs)
Electrical Quantities, Ohm's Law, Resistors -Series and parallel Combinations - vollage and current
division, Kirchhofl's Lawe. Mesh and node Analysis - A.C. circuits- Average and RMS value - Power,
Power Factor and Energy,

UNIT Il NETWORK REDUCTION AND THEOREMS (BOTH DCAND AC) (12 Hrs)

Metwork reduction- sounce transformation = star delta conversioh. Superpocsition Theorem, Thevenin's
Thecrem, Norien's Theorem, Maximurm power transfer Theorem, Reciprocity Theorarm.

UNIT Il STEADY STATE ANALYSIS (12 Hrs)
Smusoidal Excitation applied fo Purely Resistive - Inductive end Capacitive Circuits- EL, EC and RLC
Saries Circuits.

UMNIT IV TRANSIENT RESPOMSE ANALYSIS {12 Hrs)

Time Domain Analysis - Transéent response of RL, RC & RLC Networks with DC Input - Sciution using
Laplaca transforms.

UNIT V¥ RESONANCE AND COUPLED CIRCUITS {12 Hrs)
Series and Parallel resonance - Quality factor and Bandwidth. Couwplad circuits — Faraday's laws of
alectromagnetic induction - Self and mutual inductance — Dot convention - Coefficient of coupling —
Tuned circuits — Single tuned circuits.

Text Books

1. Sudhakar and Shyam Mohan Palli,” Circuits and Networks, Analysis and Synthesis”, 3rd Edition, Tata
Mciraw Hill, 2008

2. \Wilkkam H. Hayt, Jr. Jack E. Kemmesiy and Steven M, Durbin, “Enginesring Circult Analysis®, McGraw
Hill Science Engineering, Sewvanth Editicn, 2018,

3. ME. Van Valkenburg “Metwork Analysis”, Third Edition, Prenfice-Hall 2019,

Reference Books

1. Joseph Ed minister and Mahmood Mahvi, “Electric Circuits”, Schaum's Outline Series, FourthEdithon,
Tata McGraw Hill Publishing Cormpany, Mew Delhi, 2017.
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2. P. Ramesh Babu, “Circust theory® Second Editlon, Scitech Publications Pvt. Lid, 2014,

3. M.C.Jagani C. Lekshminarayana, 'Network Thaory' B.S Publications, 2006,
4, Kuriakese, “Clreuit Theory”, PHI Leaming, 2005.
6. Adlan H Rebbins, Wilhalm C. Miller, "Circuit Analysis Theory and Practice®, Cengage Learning India,

2013,

YWeb References

1. hitp:bookboon. com/entaxdbookslelectrical-alectronics-engineering
2. hHphwww freebookcentre. net'electronics-ebooks-download Circuit- Theory-Lecture, Handouts_himl.

3. hipsinptel ac infcoursesd BB D2M08 102042/
COs/POs/PS0s Mapping
Program Specific
Im‘ Program Dutcomes (POs) Outcomes(PSOs)
PG‘H PO2| PO3| PO4| POS5| POG| POT| POB| PO3| POID| PO11| PO12| PSO1| P302| PS03
1 3 3 3 3 - E - 1 - - - - 3 1 2
2 3 3 3 3 - - = 1 - - - - 3 1 2
E 3 3 3 3 - - 1 - - - - 3 1 2
4 3 3 3 3 - - 1 - = - - 3 1 2
B 3 3 3 3 - - 1 - - - - 3 1 2

Correlation Level: 1-Low, 2-Medium, 3- High
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ELECTRICAL AND ELECTRONIC R i = - Hrs

o MEASUREMENTS 2 00 3 45
Course Objeciives

e Toglve an overview of currend, voltage, power and energy measuring instruments

#  Togive an overview of measwrement of power and energy metens
To expose the students to the design of bridges for the messurement of resistance, capacitancs and
inductancs

*  Toglve an idea about electronic and digital maters

o  Tostudy display devices, waveform genaralors and anahyzers.

Course Ouicomes

After completion of the course, the students will be able o

CO1 - Understand the principle and working of electrical measuring instruments, (K2)

C02 - Develop knowledge fo measure parameters like voltage, curment, power, energy. (K3)
C03 - Tomeasure the efectrical perameters of various circuits (K3)

C0J - Evaluate the performance of insfruments under various opersting conditions [K3)
COS5 - Select instruments suilable for specific appications (K3)

UNIT | ELECTRICAL MEASUREMENTS (9 Hrs)
Basics of Measurements, Genaral features and Classificafion of electro mechanical instruments. Principles
of Moving coil, moving iron, dynamomeder iype, rectifier lype, themal instrements. Emors and
compensallon, Extension of Instrument range: shumt and mulipliers, cafibration of voltmeter and ammeters,
CT and PT.

UNIT Il MEASUREMENT OF POWER AND ENERGY {8 Hrs)
Eleciro-dynamic wattmeter, Low Power Faclor (LPF) watimeter, erors, Single and three phase power
measuremeant, Hall affect watimeder, tharmal type wattmeter. Enengy measurement - Single phase and
palyphase induction type energy meter - theory and adjusiments - Tesling of energy meters - Calibration of
wattmetar and energy meter.

UNIT lll MEASUREMENT OF RESISTANCE, INDUCTANCE AND CAPACITANCE (8 Hrs)
Measurement of Resistance: Wheststone’s bridge, Sensithvity, Limitstions, Kelvin's double bridoe. Earth
resistance measurement by 8l of potential meathod and by  using Megger. Measurement of
Inductance and Capacitance: Sources and detectors, Maxwell's inductance bridge, Mawell's Induciance
and capacitance bridge, Hay's bridge, Anderson's bridge, Schening bridge.

UNIT IV ELECTROMNIC AND DIGITAL MEASUREMENTS (9 Hrs)
Introduction. essentials of electronic instruments, Advantages of electranic instruments. Tree ms reading
voltmeter. Electronic mullimeders. Digital voltmeters (DVM) - Ramp type DVM, Integrating type DWVM,
Continuous — balance DVWM and Successive - approximation DWM. O meter. Principbe of working of
electronic anergy metér (block diagram treatment), Extra features offered by present day meters and their
significance in billing

UNIT V DISPLAY DEVICES, WAVEFORM GENERATORS AND ANALYZERS (9 Hrs)

D50, DPO, MSD, Analog Reconders = Strip Chart and X-Y recorders, Digital Recorders Function
oenerators, Signal generators, Waveform analyzers, Specirum analyzers, Distorfion analyzers.

N
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Text Books

1. Goldeng, E.W. and Widdis. F.C., "Elecirical Measurements &nd Measuring Instruments®, A H Wheeler
and Cao, 5th Edn 2011

2. David A. Bell, "Electronic Instrumentation and Measurements”, Oxford University Fress, 3rd Edition,
2013,

3. Shawmph K. “A course in Electrical and Elecironic Measurements and instrumentation”, DhanpatFai and
Sons, 19th revisededition 2074,

Reference Books

1. KalsiH.5, *Electronic Instrumentation”, Tala MceGraw Hill Education Private Limited, 3rdEdition 2012

2. Patranabiz, Principles of Electronkc Instrumentation -PHIL2008
3. Joseph. J. Carr, Elements of Electronic Instrumentation & Measuremants, [l edition, Pearsan

Education, 2003
4. Blectronics Instruments and [nstrumeantation Technology — Anand, PHI
5. Doebedn, E.0., Measurament systems, MoGraw Hill, Fourihedition

Web References

1. hiipsVecturenctes. in'subject265/electrical-measurement-and-instrumentation-emi

2. hitpifvwew brainkard. comfsubjectiMeasurements-and-Instrumantation_ 204/

3.  hitps:fonlimecourses. nptal ac. nfnoci B eedd/preview

4, hitpsaieaww caresrmide.comimegelectrical-and-electronic-measurementis-insfrumentation-elecirical-
engineearng-mog-guestions-and-answers-2 72 .85px
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LMSICT35 ELECTRONICS ENGINEERING |3' E

Course Dbjectives
¢  Tosiudy the basic semiconducior dicdes and its appcabans.

To underatand the operation and characteristica of fransistors
To understand small signal and lerge signal amplfiers

To krow aboul feedback amplifiers and oscillators

To study about specal semconductor devices.

- & & &

Course Dulcomes

After completion of the course, the students will be able lo

CO1 - Understand the basic eemiconductor diodes and its applications (K2)
CO2 - Gain knowledge about the working and characteristics of ransistors. (K2)
CO3 - Undersiand small sigral and large signal amplifizrs (K2)

C04 - Anglyze the operation of feedback amplifiers and oscillatars (H4)
COS5 - Analyze the special semiconducior devices (K4)

UNIT | PN JUNCTION DEVICES (9 Hrs)
PM junclion diode — structure, operation, V- characteristics, Apglications. Reclifiers - Half wave, Full wave,
Bridge Reclifiers. Clippers — Posiiive, negalive, Blased. Clampers - Posillve, negative. Voltage Mullipliers =
Doublers, Trplers, Quadneplers. Zemer diode — working, Characlenstics, Zener Breakdown, Zensr as
reguEatar.

UMIT I| TRANSISTORS (9 Hrs)
Bipolar Junclion Transkiors - Constructon, Working, Characteristics, Biasing, Opersting point. Blas
Stahbility. Methods — Fized Bias, Collecior feedback bias, Vaoltage Dividar bias. Bias Compensation.- Diods
compansation, Thermistor compensation, Sensisior compensation.. Field Effect Transistors. - JFET = n
channel, p channel - Construction, Working, Parameters, Characieristics, Biasing of JFET — Fixed bias, Salf
bias, Voltage divider bias. MOSFET — Enhancement and Depletian MOSFET - Canstruction, waorking, Drain

ard Trensfer characteristica.

UHIT Il SMALL SIGNAL AND LARGE SIGHAL AMPLIFIERS (8 Hrs}
BJT small signal model - Analysis of CE, CB and CC amplfiers - FET small signal model — Analysis of C5
and Source follower, Power Amplifiers — Classificetion — Class A Amplifiers — Class B Amplifier — Class AB
Amplifier = Distortion = Class C© and Class D amplifiers. Differental Amplifiers,

LUNIT IV FEEDBACK AMPLIFIERS AND OSCILLATORS (9 Hrs)
Advaniages of negative feadback — voltage / current, series, shunt feedback. Positive feedback — Candition

for oecilletions - Hartley, Calpitts, Wian bridge, and Crystal oscillators.

UNIT V SPECIAL SEMICONDUCTOR DEVICES {8 Hrs)
SCR- DIAC - TRIAC - UJT - Varactor diode - PIN diede - Tunnel diode - Gunn diode, Display devices -
LED, LCD, LASER diode - Construction, working and charactenstics,

Text BEooks

1. Jacob Migman, Chetos C Halkias," Electronic Devices and Circuits®, 4th edition, MeGraw Hill Education
India Private Ltd., 2015.

2. David A, Bell "Electronic Devices and Circults”, Prentice Hall of india, 2004

3. Magrath 1. J., Electronic Davicas and Circuits, PHI Learning, 2007

Reference Books
1.  Thomas L. Floyd, "Electronic devices® Prentice Hall", 10th Edition, 2018,

B. Tech. Instrumentation and Control Engineering
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2. Rabert L Boylestsd, "Blectronic Devices and Circuit Theary”, 11th Edition 2015

3.  Donald A Neaman,” Semiconductor Physics and Devices' | 4th edition, McGraw Hill Education India
Private Ltd., 2011

4. Sedra and Smith,” Microelectronic Circuits, , Oxford University Press, Sth Edition, 2012

5 Salivehanan, "Electron Devices and Cincuils”, $ih edilion, McGraw Hill Education India Private
Ligd, 2016

Web REeferences

1. www,allaboutcircuts, com

2. wenw circulistoday. com

4. hitpiifweww slecironics-utonals.ws

4. htlpsdingbel acinfcourses! 1 08M OBM0OB1 0BT 12
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U19ICT36 TRANSDUCER ENGINEERING
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Course Objectives

= Get expozed to basic concepte of measurement

= To acqguire knowledge on different types of resistive transducers and their application
«  To gain knowledge on cagacitive and inductive transducers.

= To get introduced fo miscellanecus fransducers.

= To acqusaint various sensors.

Course Ouicomes

Affer completion of the course, the students will be able fo

CC1 - Understand the basic concepls of measurement [K2)

€02 - Understand the concepts of Resistive transducars. (K2)

C03 - Get familiar with vanous fypes of inductive and capacitive transduecers. [K2)
C04 - Understand the concept of various fypes of smart transducers(K2)

COS - Be famlliar with the concept of Smart Sensor [(K3)

UNIT | INTRODUCTION (8 Hrs)
Generalized scheme of 8 measurement sysiem — Errors in measurements—types of errors - probabiity of
ermors — probable eror, limiting ermoes. Reliability of maasurement syslems - faillure rate — ralEbility
improvement, Availabliity, redundancy, Difference between Sensors and Transducers, Classification, Active
and Passive transducars, Different types of noises in measuwrements and ifls Suppression methods.

UNIT II RESISTIVE TRANSDUCERS (8 Hrs)
Resistive fransducers: Polentiometers, |oading effect — strain gauges = gauge factor — lypes of strain
gauges = roseties — semiconductor sirain gauges, Resistance thermometers, meterals, consinuction,
characteristics — Thesmistors and photo resisiors (LDR) = hol wire anemomelar = constant curmant and
constant iemperature operallon = humidity sensors,

UNHIT Il INDUCTIVE AND CAPACITIVE TRANSDUCERS (% Hrs)
Sefl and muteal inductive transducers, eddy cument transducers, proximity sensars, tacho-generators and
stroboscope. Capacitive transducers — variable area type — variable air gap type — variable permittivity type
= signal conditioning circuit= Capacitor microphong = frequency responss.

UNIT IV MISCELLANEOUS TRANSDUCERS [9 Hr=)
Piezoelectric transducers, photoelectris transducears, Hall effect transducers, Magnetostrictive transducers.
Optical sensors, 1C sensor or temperaiure — signal condifioning circwits, Infroduction to Fiber optic sensors —
Tempearature, pressure, fliow and kEvel measurameant wsing fiber oplic sansors.

UNIT Vv SMART SENSORS (9 Hrs)
Infroduction lo Smart Sensors and Semiconductor seasors, MEMS, MOEMS, MNano-sensors, SQUID
Sensors,- Environmental Monitoring sensors (Water Quality £ Air Pollution)- Sensor for Motion and Position
Mezzurement, GFS, INS, Doppler, EONAR, Tharmal Sansors .

Text Books

1. B Vijayachitra, Transducers engineering, 2nd edition, Prentice Hall of India, 2016.EA
2. D. Patranabis, Instrumentation and contrel, PHI 2011

3. Murthy DV.5., Transducer and Instrumentation”, PHI, 2™ Edition, 2012.

N
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Reference Books

1. Jaceb Fraden "Handbook of modern sensors physics, designs and epplications®, Sth edition,
Springer, 2015,

Favel Ripka "Modemn sensors kandbook™, ISTE Lid, 15t edition, 2007,

Sensors and ransducers by Pafranabis, . 2ndEdition, 2003

John G, Webster, Sensors and Signal Conditioning, Wiley Inter Scienca, 2ndEdition, 2008
Renganathan 5., "Transducer Engineering" -Alled Publizhers Limited, 2003

L ol

Web References

https Mecturenotes. infsubject/ X sensors-and-fransducers-st

https:Mecturenotes infnotes’2143-notes-for-sensors-and-transducers-st-by-anita-mahanly
hitpsfheanw elecironicshub. orglsensors-and-fransducers-infroduction/

https Mecturenates infmates 2 14 3-noles-Tor-sansors-and-transducars-st-by-anita-mohanty
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L T B He
U18ICP31 DATA STRUCTURES LAB 5 o B 4 i

{Common to CSE, ECE, EEE, IT, ICE, MECH,
CIVIL, BME, Mechatronics )
Course Dbjectives
= Toleam tha basic concepts of Dala Structures.
= Toleam abowt the conpepts of Searching Techniques
= Toleamn aboul the concepts of Soring Technigues,
= Tosludy about the ingar Dala Slruclures,
» Toshedy about non-Enear Dala Structures.

Course Dutcomes

After completion of the course, the students will ba able to

CO1 - Analyze the algorithm's f program's efficiency in terme of time and space complexity . [K3)
CO2 - Solve the given problem by idendifving the appropriate Data Structsne. (K3)

CO3 - Solve the preblems of searching and sorting techniques, (K3)

COd - Solve problems in Bnear Data Structures, [K4)

CO5 - Solve problems in non-Bnear Dala Structures, (K4)

List of Exercises
Write 2 C program to implement recursive and non-recursive ) Linear search ii) Binary Search
Write & C program to implament i) Bubbile sort i) Selection soet iil) Insertion sort iv) Shell sort v} Heap sort.
Write & C program fo implemend the following using an array, a) Stack ADT b) Queus ADT
Write a2 C program to implament list ADT o perform following oparations &) Ineart an elament info a list
bl Delete an element from list ) Search for a key element in st d) count number of nodaes in list,

Write a C program to implement the following using & singly linked list. a) Stack ADT b) Queue ADT,
Wirite a C program to implament the de guewe (double ended gueue) ADT wsing a doubly linkad list and an
&y,
7. Write 8 C program to perform the following operations:

g} Insert an element into a binary search tree.

b} Delete an element from a binary search fres.

el Search for a key element in a binary search trea.
8, Write a C program ihat use recursive funclions fo traverse the given binary tree in

a8) Preordar b} In order and c) Post order,

8. Write a C program to perform the AVL tree operations.
10.%rite & C program bo implemant Graph Travensal Technigues.

Bt pdo

m o

Reference Books

1. Yeshavani Kanetkar, ‘Data Struciures through C°, BPB Publications, 3™ edition, 2018,

2. Gav.pai, "Data Structures and Algorithms", McoGraw-Hill India, 1 ediicn, 2013,

3. Manjunath Aradhya M and Srinivas Subramiam, *C Programming and Data Structures”, Cengage India 1st
edition, 2017,

4. Reema Thareja, "Data structures using &°, 2nd edilion, Cexford University, 2014,

5. Tensbaum Aaron M, * Data Structwres wsing C°, Pearson Pubdisher, 15t ediion, 2079,

Web References

https: e Iulordalspoint. comidata_structures_algorithms/
https ihenanw widschools. intdata-structures-tutorialfintro/
hittps inptel ac.infooursesd1 06103065/

hitips/fswayam.gov infmdi_noc20_cs7l/preview
hittps:inptel ac.infcoursesi1 06103068/
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U1siCP32 ELECTRONICS ENGINEERING LAB

Course Objectives
» To design the rectifier circuils

To design the characterstics of Diode and fransisior
s To construct the amplifer circuils

& To design the oscillator cwcuils

e To design the circuits using PSPICE

Course Qutcomes

After complelion of the course, the students will be able fo
CO1 - Design different rectifier circuits.(K3)

CO2 - Anatyze the characteristics of Diode and transistor (K4)
CO3 - Interpret the amplifier circuits (K3)

CO4 - Design the oscillator circuits. (K4)

C0O6 - Eveluate the analog circuits using PSPIGE[K4)

List of Experiments

Hardware Experiments
Characteristics af PN Junction Diode

Characteristics of Zener Diode
Gharacleristics of framslstor 8} CB bICE
Half wawe Rectifier with and without Filber.

Full Wawve Redifier with and without Filter
Clippars and Clampers

Design and Testing of Harley oscillators
Diesign and Testing Codpitts Oscillators

. Design and Tesling of Power Amplifier

m Dasign and Testing of RG coupled amplifiers
11, Charactenatics of FET

i & o~ W B oW R

Software Experiments (PSPICE SIMULATION)

1. Design and Testing of PN junction characteristic.
2. Design and testing fransisior characteristic

3. Design and testing of Rectifier circuits

4. Design and Testing of Multivibralos

5 Design and Testing of RG Phase shill oscillator

Reference Books

1. J. Millman and G.C. Halkias, Integrated Electronics, MoGraw-Hill, 2007,

2. Sabwahanan, 5 Blectronic dewices and circuits. Tata MeGraw-Hill Education, 2011.

3. Raobert L. Boylestad and Louis Nasheisky, Elecironic Devices and Circuits Theory, Pearson! Prentice Hall,
gth Edition, 2013,

4. Sedra and Smith,” Microslectronic Gircults, , Oxford University Press, Sth Edition, 2012

5. Jacob M#lman,Chrilos C Halkiag,” Elecironic Devices and Cincuits®, 4th edition, MeGraw Hill Education India
Private Lid. 2015

B. Tech. Instrumentation and Gontrol Enginearing
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Web References
1. wwiw.allaboutcirculis.com
2. www.circuilstoday. com
3. hitp:/hwww. elecironics-tutorials. ws
4, hitps:¥nptel ac infcoursesH 0EM 0108108112/
COs/POs/PS0s Mapping
Pragram Dutcomes [POs) Program Specific
LOs S Mk T e Outcomes (P50s)
PO1| PO2] PO3| PO4| POS| POG| POT| POS| POS| PO10| PO11 | PO1EZ| PSSO FEDI PS03
| &5 s 3 2 - - - = i 2 2 3 2 3
2 3 2 3 2 - - - - 2 - 2 2 3 2 3
o o & i) 2 - - - - 2 = 2 2 3 2 3
i A 2 3 2 - - - - 2 - 4 2 3 2 3
5 3 2 3 2 - - - - 2 - 2 2 3 2 3

Correlation Level: 1-Low, 2-Medium, 3- High
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19ICP33 TRANSDUCER ENGINEERING LAB

Course Objectives
+ Toexperimentally verify the principle and characteristics of various ransducers
Obdain tha knowledge about varous types of Sensors & Transducers and thedr working principle
Lindersiand the various types of frensducers fike Resistive, Capacitive and Inductive
Learn some of the miscellaneous iransducers
To sebact and design suiable instruments (o meet the reguirements of industrial applicaticns.

Course Dutcomes

Afler complation of the course, the students will be able o

COA - Know the standards to measure and 1o compute the statistical error analysis (K4)

CO2- An ability to analyze and understand various sansors based on its classification and working  principle.
(K4}

CO3 - Demonstrate the performance characleristics of various irangducers [K3)

CO4 - Acquire knowledge of analyzing different stages of signal conditioning units [(K4)

08 - Design 8 measuremant system for an applicaton. [K4)

List of Experiments

Characiesislics of Sirain gauge

C-haractensiics of potentomeder.

Measurement of forcefoad using 8 load cell,

Angular displacement Measurement using capacitive ransducers.
Speed measurement using photoelectric tachometer.

Pressure measurement using piezoslactric transducars,

Static and Dynamic Charactaristics of Hall Effect Sengor
Characteristics of LVOT,

Static and Dynamic charactaristics of thermocauple, Thermistor and RTD
m Characteristics of | /P Converters.

12. Characteristics of Optical Transducers.

13. Measurement of position using synchro transmitter and Feceiver
14. Characteristics of Filled in system thermometer

o NS

Reference Books

1. Handbook of Laboratory Measurements and Instrumentation IFSA Publishing (20101)

2. Sawhney. &K, "A Course in Electrical and Blectronics Measuremants and Instrumentation”, 18" Edition,
Dhanpat Reik Company Private Limited 2017

3. Renganathan. S "Transducer Engineering”, 47 edition Allied Publishers, Chennai, 2003,

4. Sensors and transducers by Patranabis,. 2 Edition, 2003,

B, John G Webster, Sensors and Signal Conditioning, Wiley Inter Sclence, 27 Edition, 2008

Web References
1. hips:fecturenctes. infsubject’30isensors-and-fransducers-st
2. hitpsileciurencles. infnotes2 143-notes-lor-sensors-and-iransducens-st-by-anita-mohaniy

3. https:/fvanw.cardano.pv. itfprogettifcliimaterialiEletirotecnica. paf

B. Tech. Instrumentation and Control Engineering
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COsPOs/PS0s Mapping
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U18ICC3X CERTIFICATION COURSE-

Studerts shall choose an Inemational cenification course offered by the reputed organizations like Google,
Microsoft, IBM, Texas Instruments, Bentley, Autodesk, Eplan and CISCD, eic. The duration of the course is
40-50 hours epecified in the curriculurn, which will be offered throwgh Centre of Excellance. Pass /Fail will be
determined on the basis of parficipation, aftendance, performance and completion of the course. If a
candidate Fails, helshe has to repeat the course in the subsequent years. Pass in this course is mandatory
for the award of dogres.

\{\"’”J B. Tech. Instrumentation and Control Englnesring
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LHM8ICs31 SKILL DEVELOPMENT COURSE 1 L T P € Hrs
GENERAL PROFICIENCY-|

Course Objectives

#  Toenrich strong vocabtary and decoding skills through comprehension analysis
To advence communicalion and leadership skills pregmatically

To pronounce English sounds in isclation and in connected speech

To expand effective written communication skills to meet organizationsal goals

To exdend knowledge on verbal aptitude and prepare for mterviews

Course Outcomes

After complefion of the course, the students will be able to

CO1 - Interpret meaning and apply reading strategies in technical and non-technical context (K2)
CO2 - Develop nerpersonal communication skills professionally (K3)

CO3 - Infer the distinct speech sounds and overcome native language influence (K2)

CO4 - Demonstrate vanous forms of formal writing (K2)

€06 - Apply the technigues of verbal aptitude in competitive exams (K3)

UNIT | COMPREHENSION ANALYSIS (& Hrs)
Listening: Listening Comprehension (IELTS based) — Speaking: Break the iceberg - Reading: Reading
technical passage (IELTS based) - Writing: Writing Task: 1 (IELTS: Graph/ Process (Chart Description)
Vocabulary: Synonyms (IELTS)

UNIT Il PERSONALITY DEVELOPMENT {& Hrs)
Listening: interview \fideos- Speaking: Extemporas Presentation {Soft Skills) - Reading: British & Amarican
Vocabulary, Read and review (Books, Magazines) - Wrriting: SWOT Analysis Vocabulary: |dioms ([ELTS)

UNIT Ill INFERENTIAL LEARNING (6 Hrs)
Listening: Listening Speech sounds to overcome Mother Tongue Influence, Anecdotes— Speaking:
Interpersonal Interaction & Situational attribution—Reading: Distinguish between facts & opinions - Writing:
Witing Conversation to different context Vecabulary: Phrasal Vierbe ([ELTS)

UNIT IV INTERPRETATION AND FUNCTIONAL WRITING (6 Hrs)

Listening: Group Discussion videos - Speaking: Group Discussion Practice - Reading: Interpratation of daia -
Graph, table, chart, diagram (IELTS based) -Writing: Witing Task: 2 (IELTS) Vecabulary: Collocations
(IELTS)

UMNITV APTITUDE {& Hrs)
Language Enhancement; Articles, Preposition, Tenses

Yerbal Abllity Enhancement: Biood Relation, Completing Statemenis- Cloze test, Spotting Emors —Sentence
Improvemmend, One Word Substitution, Ward Analogy, Word Groups{ GATE)

Reference Books

Jeff Butterfield, "Soft Skills for Everyone®, Cengage Leaming, Mew Dethi, 2012.

Mn. Taylor, and Grant Taylor, “English Conversetion Practice”, Tata McGraw-Hill Education, 1975.

Bailey, Stephan. “Academic writing: A practical guide for students”. Psychology Press, 2003,

Agoarwal, R, 5. “A Modern Approach to Verbal & Non Verbal Reasoning”. 5. Chand, 2010,

Wren, Percival Christopher, and Wren Mariin. “High School English Grammar and Composition”, S Chand,
2005,

N\
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Web References

htlps:ienine ielts-gxam. net'grammar’

https fetsfocus, comf2 04 70602 icollocations -ielts!

https:fhenans freshersive. comionine-testbiood-relalions-questions-and-answers

htips:feninw loppr.comfguidesfenglish-languageireading-comprehension/cloze-testf
https:/henenw examsbook. comiword-analogy-test-guestions-wilh-answers
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U19ICs32 SKILL DEVELOPMENT COURSE 2 L TP C Hrs
0 02 -

{Choose anyone of the below three courses)

1. TROUBLESHOOTING OF ELECTRONIC EQUIPMENTS

Course Content:
1. Reliabilify Azpects of Electronic Equipment,

Fundamenlaf Troubleshooting Procadures.
Elecironic Test Equipment.

Tooks and Alds for Servicing and Maintenance.
PCB Testing and Soldering Technigues.

Fower Supply and Subsystems Troubleshooling,
heachanscal and Eleciro-mechanical Components.
Passive Components and Their Testing,

Testing of Semiconductor Davices.

10. Troubleshooling Digital Circuits,

11, Troubleshooling Microprocessor-Based Sysiems.

L e = L

(OR)
2. OFFICE AUTOMATION

Course Content:

Basics of Computer

Operating Systems Ms-Windows & Linux

Office Applications = | Ms Office: Ms-Ward Open Office: Writer

Office Applications - i| Ms Office: Ms-Excel Open Office: Calck Math
Office Applications - & Ms Office: Ms-Access Open Office; Base

Office Applications - v Ms Office: Ms-Power Point Open Office; Impress
Infermet & Advanced Communication

N moE W

(CR)
3. MOBILE PHONE SERVICING

Course Content:
How 1o remove and fix mobde speaker and ringer

1.
2. How o repair and frecing batlery connecior supply

3. Mobile not charging and charging/discharging problem saolution
4. Soloering and disordering of mobe components

G. Mobile phone fingerprint related problem sofution

6. Mobile phane assembling & dissembling

7. What is GEM and CDMA generation

E.  How to remove and fix headphone jack

8.  How to remove damage and fix onfoflf swiich

10. Mobile charging circuit repair

11. Mobile nefwork circult repair

12. Maeobila rapair with miracle box

13, Mobile repair with z3x box

A\

B. Tech. Instrumentation and Control Engineering



Academic Curriculum and syllabi R-2018 |

U18ICM31 PHYSICAL EDUCATION 00 2- 30

Physical Education is compulsary for all the Undengraduate students and Pass in this course s mandatory for the
awand of degree. Physical Education activities will include games and sporisfaxtension lectures. The student
participation shad be for mindmum period of 30 howrs, Physical Education activities will be monitored by the Director
of Physical Education. Pass/Fail will be determined on the basis of participalion, attendance, parformance and

conduct. i a candidate fails, hefshe has to repeat the course in the subseguen years

\FI B. Tech, Instrumentation and Control Engineering
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U19ICT41 PROBABILITY AND STATISTICS " 5 p. 3 E?
{Comman to EEE & ICE)
Course Objectives
s To acquire skills in kandling siheation including more than one random varable
= To familiarize the student about the continuous random varables and their Applications.
= To shedy the baslc concapts of Statistics,
= Toleam the conceplt of teating hypotheses using sististical snalysia.
& Toleam the concepl of Small sampling.

Course Qutcomes

Aftar compiation of the course, the students will be able fo

CO1 - Apply the concept of probability in random varables. (K3}

CO2 - Apply the basic rules of continuous random variables, (K¥)

CO3 - Understand the basic concepls of Stetistics. [H2)

CO4 - Dearive the inference for various problams using testing of ypothasis in large samples [KS)
CO5 - Solva the problems related to testing of hypothesis in small samples [K5)

UNIT | DISCRETE RANDOM VARIABLES (12 Hrs)

Random Varables and their event spaces — The probabifity mass function — Distribution functions
= Binomial —-Geometric — Megative Binomial and Poisson.

UNIT Il CONTINUOUS RANDOM VARIABLES {12 Hrs)

Some |important distributions — Exponential distribufion —Gamma —Welbull — Gaussian
distribidions. AppEcalion of distribution = Reliability - Fallure densily and Hazard function,

UNIT Il STATISTICS {12 Hrs)

Meaaures of cenfral tendency — Arithmetic Mean, Median and Mode — Measwras of dispersion
and Standard deviation —Skewness and Measures of Skewness - Pearson's coefficient of
Skewness - Moments — Correlation ~ Rank comrelation and regressian.

UNIT IV LARGE SAMPLES (12 Hrs)
Curve fitling by the method of least sguares = Fiting of straighl fnes = Second degree parabolas

and more general curves = Test of significance; Large samples iest for single proporiions,
differences of proportions, singke mean, difference of means and standard devialions.

UNIT V¥ SMALL SAMPLES {12 Hrs)
Test for single mean — Difference of means and correlations of coefficiants — Test for @Alio of

variances— Chi-square tast for goodness of fit and independence of aitribules.

Text Books

1. B.5.Grewal, "Higher Engineering Mathematics”, Khanna Publishers - Paperback — 3%
Edition, 2017

2. T. Veerarajan, "Probability, Statistics and Random Processes”, Tata McGraw-Hill Education,
2008,

3. Dr. A. Singaravelu, “Probability and Statistics”, Meenakshi Agency, Paperback - 1,2018,

Reference Eooks
1. Rawvish R. Singh, MukulBhatt, *Enginesring Mathematics”, McGraw-Hil, 1# Edition, 2017.

\%/ B. Tech. Instrumentation and Control Engineering
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1.  hitp: weewstat110.net
2. hitpdfewnw nplel ac infcoursasM 11105035 (R.V)
3. httpf www.probabilitycourse.com.
4. wnw edx org/Probability
6.  hitipaiiwww2 aueb.griusers/demos/pro-stat. pdf
COsPOs/P50s Mapping
Program Outcomes Program Specific |

COs (POs) Outcomes[PS0s)
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3.

a.

i
Wiliam Mendenhall, Robert J, Beaver, Barbara M. Beaver “Introduction io Probability &
Stafistics, Cengage Leaming: 15% Edition 2018,

Richard & Johnson, Irein Miller and John E. Freund,” Probabifity and Slatistics for Enginaers”,

Pearson Education, Asia, 3® Edition, 2018,

Vijay K. Rohatgi and A.K, Md. Ehsanes Saleh, "An Introduction to Probability and Siatistics”, Wiley
LZO0E,
E. Rukmangadachari, “Praobabillty and Statistics”, Pearson Education India ,2012.

Web References

Correlation Level: 1-Low, 2-Medium, 3- High
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U19ICT42 PROGRAMMING IN JAVA

(Common to CSE, ECE, EEE, IT, ICE,
MECH, CIVIL, BME, Mechatronics, )

- =
"

Gnurse Objectives
+ Togain and explore the knowledge of java programming
+ Toknow the principles of inherifances, packages, interfaces
» Togel famifiarized to generic programming, multithreading concepts.
» To galn and explore the advanced concepls in Java.
& Toexplors database connectivity

Course Dutcomes

After completion of the course, the students will be abls to

CO1 -Write 8 maintainable jeva program for & ghven algodthm and implement the same, [K2)

CO2 - Demonstrabe the use of inheritance, interface and package in relevant applications. (K3)

C03 - Create java applicalions using exception handling, thread and generds programming, (K3)

CO4 - Build java distributed applications using Collections and M0 sireams. (K3)

CO5 - Exemplify simple graphical user imterfaces using GUI companents and database programs.(K3)

UNIT | INTRODUCTION TO JAVA PROGRAMMING (9 Hrs)
The Higlory and Evolution of Java — Byte code — Java bursvwords — Data types — Variables — Arrays
— operators — Conirol siatements — Type conversion and casting. Concepts of classes and abjects:
Basic Concepts of OOPs — constructors — stafic keyword —Final with data —Access control -This key
word - Garbage collection — MNested classes and inner classes — String class

UNIT Il INHERITANCE, PACKAGES AND INTERFACES (9 Hrs)
Inheritance: Basic concapls — Forms of imberdlance — Super key word — method owvemmiding —
Absiraci clagsses = Dynamic methed dispatch = The Object dass. Packages: Defining - Creating
and Accassing — importing packages. Interfacas: Defining —Implementing —Applying -Variables and
extending interfaces

UNIT Il EXCEPTION HANDLING, MULTI THREADING (9 Hrs)
Concepls of Exception handling -Types of exceplions —Creating own exceplion — Concepls of
Muliithreading — creating multiple thresds — Synchronization -inter thread communication,
Enumeration: Auloboxing— Generics.

UNIT IV COLLECTIONS, IOSTREAM (9 Hrs)
Collections: List =Veclor — Slack — Queue — Degueue —Sot — SoredSel. Input / Dutput Basics —
Sireams — Byle streams and Character sireams — Reading and Writing Console ~ Reading and
Wriling Files.

UNIT V EVENT DRIVEN PROGRAMMING AND JDBC (2 Hrs)
Events — Delegation event model — Event handling — Adapter classes. AWT: Concapis of
components — Font class — Color class and Graphics, Introduction o Swing: Layoul management -
Swing Components. Java Database Connaciivity. Develop real time sppications.

\/ B. Tech. Instrumentation and Control Engineering
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i
Taxt Books
1. Herbert Schildl, *Java: The Complete Reference”, TMH Publshing Company Ltd,11®
Edition, 2018,

2. aagayara), Denks, Karthik, Gajalakshmi, “JAVA Programming for core and advanced leafners”,
Liniversities Press Privale Limited, 2018,
3, Harbert Schikh, “The Complete Referance JAVA 27, TMH, Savanth Edition, 2006,

Reference Books
1. H.M.Dietel and P.J.Dietel, “Java How to Program”®, 11 Editian, Pearson Education/PHI, 2017.
2. Nageshvarrao, *Core Java and Integrated Approach”, 1# Edition, Dreamtech, 2046,

3. Cay 5, Horstmenn, Gary comell, “Core Java Volume =| Fundamenials®, Prentice Hall Qi
Edition, 2013,

4, P.J Dietef and H.M Distal, "Java for Programmers”, Pearson Education, 9 Edition, 2011.
Cay. S Horstmann and Gary Comedl, *Core Java 2°, Pearson Education, 81 Edition, 2008,

Web References

1. hitpefiwewaibm.com/developerworks!aval

2. hilpii'docs. oracle. comijavasatutorialirmll,

3. IBM's wtorials on Swings, AW T controls and JDBC.

4, https2feew edureka.colblog

5. htipsshsnw geeksfongeaks ong

COs/POs/PS0s Mapping
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Correlation Level: 1-Low, 2-Medium, 3- High
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U19ICT43 ANALOG INTEGRATED CIRCUITS

Course Objectives

s To study the IC fabrication procedure.

= Tostudy characierstics; realize circulls; deslgn for signal analysis wsing Op-amp ICs,
= To stedy the applcations of Op-amp.

+ To study Intermal funclional blocks and the applications of special 1S5 ke Timers, PLL.
= To study the different applications IC's,

Course Outcomes

After complation of the course, the sfudents will be able fo
CO1- To undarstand tha IC fabrication process [K2)

CO02- Analyze the characteristics of op-amp &nd its significance [Kd4)
CO3- Gain knowledge on varous applications of op-amp.(K3)

CO4- Design and analyze the 555 timer and its application. (K3}

COS- Analyze different application 1G's [K2)

UNIT I IC FABRICATION (9 Hrs)
IC classification; fundamental of monolithic 1T technology, epitaxial growth, masking and etching,
diffusion of Impurities. Realization of moncithic 1Gs and packaging. Fabrication of dodes,
capacitance, resisiance and FETs

LINIT Il INTRODUCTION TO OP-AMP (9 Hrs)
Ideal OP-AMP charactenstics, DC characlerstics, AC characlerstics, differential amplifier; frequency
responssa of OP-AMP; Basic applications of op-amp — lnverting and Mon-invering Amplifiers-\1 & |4/
converlers, summer, differentiator and integrator

UNIT I APPLICATIONS OF OP-AMP (2 Hrs)
Instrumentation amplfier, Log and Antilog Amplifiers, first and second order active filters,
comparators, multivibrators, wavelorm generators, clippers, clampers, peak delector, S/H elrcult, DA
converiar (R- 2R ladder and weighted resistor types), A'D converters using op amps.

UNIT IV SPECIAL ICs (9 Hrs)
Functional block, characteristics and application clreudls with 555 Timer [C-566 voltage conbrolled
cacillator IC; 565-phasze lock loop IC, Analeg multiplier 1Cs,

UNIT ¥V APPLICATION ICs (9 Hrs)
IC voltage reguistors —LM78X0X,78XX Fixed voltage reguiators - LM317, 723 Variable woltage
regulators, switching regulator- SMP3- LM 380 power amplifier- ICL 8038 funclion penerator K,

Text Books

1. David A Bell, "Op-amp & Linear ICs", Oxfond, 2013,

2. D.Roy Choudhary, ShellB.Jani, 'Linear Integrated Circuits', Il edition, New Age 2012,

3. Ramakanl. Gayakwad, 'Op-amps and Lingar Inlegrated Circuits’, IV Edilion, Pearson
Education, 2003 PHIL.2015
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Reference Books

Fiore, *Op-amps & Linear Integrated Circuits Concepts & Applications™, Cengage, 2010,

2, Floyd, Buchila, "Fundameniats of Analog Circuits, Pesrson, 2013,

3. Sergio Franco, "Design with operational amplifier and analog integrated circuits”, MoGraw
Hill, 2017

4. FRoben F.Coughlin, Fredrick F. Driscoll, "‘Op-amp and Linear ICs', PHI Learming, Gth
edition.2012.

B E&.Salivahanan & V.5 Kanchana Bhaskaran "Linear Integrated
Circists, TMH, 2™ Edilion 4"Reprind, 2016,

Web References

1. hitpsiistudentsfocus comfecB453-lic-noles-Enear-integrated-circuits-notes-ece—4th-sem!

2. hitpsistudentsfocus. comiectd 4-lic-notes-linear-integrated-circuits-leciure-nofes-ece-
Alh-sam-annaundearsity!

3.  htps:Mecturenotes in'subject/G68 inear-integrated-ciru is-lic

CO0s/POs/PS0s Mapping

C,O'] Proegram Qulcomes Pregram Specific
[(PDs) Outcomes{PS0s)

[PO1 [PO2 [ PO3 [ PO4 | POS | POG | POT | POE [ POB | PO10 | PO11 | PO1Z | PS01| PS02| PSO3|

. I e T - | - - - - - - - - 3 1 3
2] 3| - 200 - - - - 1 - - - 3 1 3
3| 3 2 3 1 - . - - 1 - - - ] 1 3
41 3 | - = . - - - 1 - - - 3 1 3
el e le ke = = = =% | &

Comelation Level: 1-Low, 2-Medium, 3- High
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U191CT44 DIGITAL LOGIC CIRCUITS

Course Dbjectives

& To gain knowledge on number systems and Boolaan algebra
¢ To getthe basic idea aboul combinational circuits.

To design and develop combinational circulls,

To study the operations of esquentis| creuits

To acquire knowledge on memory devices

LI

Course Outcomes

After complation of the course, the siudants will be able fo
C01 - Attain knowledge on basic binary syatemns (K3}

C02 - Analyze the combinational circuits (K4)

iC03 - Gain knowledge an combinational logic design. [K4)

CO4 - Explore about the sequential circults and ils applications (K3}
CO5 - Acquire information about the memory devices (K2)

UNIT | NUMBER SYSTEMS (12 Hrs)
Review of number Sysiems Binary arthmetic =Binary codes - BCD, Gray code, Excess 3 coda, Error
detection and comreclion codes - Parity, Hamming code, Boolean algebra - Basic postulates and theorems,
De-Morgan's Thoeorem - = Logic funclons-Universal gate funclions - Reducfion of swilching eguations
using Boolean algebra, Realizatlon of switching function

UNIT Il SIMPLIFICATION OF BOOLEAN FUNCTIONS {12 Hrs)
Desgign procedure of Combinational Logic — Design of two |evel gate networks -Sum of Products (SOP) -
Product of Sums(POS) - Canonical 80P - Canonical POS - Kamaugh Map - Simplifications of Boolaan
funclions using Karmaugh Map and implementalion using Logic function — Advantages and Fmilalions of K-
Map - Tabulation method - Simplifications of Boolean functions using Tabulation method

UNIT Il COMBINATIONAL CIRCUITS (12 Hrs)
Half Adder, Full Adder - Half Subtractor, Full Subtractor- Paraliel binary Adder, Paraliel binary Sutdracior -
Camy look ghead Adder- BCD Adder- Decoders- Encoders - Priority Encoder- Multiplexers- MUX as
universal combinational modules- Demulliplexers- Code convertors- Magnilude Comparator

UNIT IV SEQUENTIAL CIRCUITS (12 Hrs)
introduction to Sequential circults - Flip flops — SR, JK, D and T flip flops. Masier Slave fip flop,
Characteristic and excitation table — Reslization of one flip flop with other fip flops — Registars — Shift
registers — Counlers — Synchronous and Asynchronous counlers — Modulus counters — Ring Counter —
Johnson Counter — State diagram, State table, Stale minimization — Hazards.

UNIT ¥V MEMORY DEVICES (12 Hrs)
Classification of memories —ROM organization - PROM - EPROM — EEPROM - EAPROM, RAM
anganizaticn — Write operation — Read operation — Memary cycle - Timing wave forms — Memory decoding—
memory expansion = Static RAM Cell- Bipolar RAM cell = MOSFET RAM cell = Dyvnamic RAM cell-
Programmable Logie Devices - Programmable Logic Array [PLA) - Programmable Array Logic (PAL) -
Complex Programmable Logic Device (CPLD}- Field Programmable Gate Arrays [FPGA) - Implementation
of combinational kogic circuits using ROM, PLA PAL

N\
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Text Books

1.

i, Morris Mano and Michael D, Ciledta, Digital Designl, Prentice Hall, FithEdition, 2011

Donald P.Leach and Albert Paul Malvino, Digital Principles and Applications, 6th Edition. TMH, 2003,

Arand Kumar Fundamentals of Digital Clrcuils Prenfice Hall of india, Pvi Ltd, Mew Delhi, Sacond

Charies H. Roth Lamy L. Kinney, Raghunandan G, H Fundamentals of Logic Design Cengage

2. Thomas L Floyd, ® Digital Fundamenials”, Prentice Hall, 11ihEditon, 2014,
3. RP.Jain, Modem Digital Electronica, 4ih EdittenTMH, 2010.
Reference Books
1.
2. William H. Gothmann, Digial Electronics PrenticeHall, 2004
3. John M. Yarbrough, Digital logic: Applicaltions and Design Thomas Vikas Publishing House 2002,
4
Edition 2014,
a,
Leamirg India Pwl Ltd.; 1 edition, 1 Seplembser20i9
Web References

1;

httpe-ifnptal acin‘coureesa!11 106086/

2. https:ifleam. ni.comfieachiresources! 104/ digitat-electronics,
3, httpesinptel ac.infcourses™ 1 T 06N 17106086

COs/POs/PSOs Mapping
Program Specific
COs Fingeia; Crlteoyes (O] Outcomes [PS0s)
PO1| PO2Z| PO3 | POY | POS| POG| POT | PDE | POO | PO1D| PO11| PO1Z | FB01| PEOZ| PS03
1 3 3 3 3 - - - - 1 - 1 3 1 3
T I MG M SR L i = 1 3 1 3
A2 | 3 | &.] B - - - - - 1 - 1 3 1 3
i N = = 2 E 1 = 1 3 1 3 |
L2 | 2 |31 &1=1 =1 =1-=1 = 1 1 3 1 3

Correlation Level: 1-Low, 2-Medium, 3- High
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LHBICP41 PROGRAMMING IN JAVA LAB L E ;’ fj? Hrs

{Common to CSE, ECE, EEE,|T, ICE, MECH,CIVIL BME,
Mechatronics)

Course Dbjectives

To acguire programming skill in core java,

T leam how to design java pregram and applications.
To acquire object oriented skills in java.

To develop the skill of designing applications.

Tio explomne detabasa connectvily.

Course Qutcomes

ARter completion of the course, the students will be able fo

GO - Apply and practice logical formulations to solve simple problems leading to specific applications. (K3)
CO2 - Demonsirate the use of Inheritance, interface and package in relevant applications. (K3}

CO3 - Create java applications using exceplion handling multithread. [K3)

CO4 - Build java dislributed applications using Collections and 1O streams, (K3}

G035 - Develop simple database programs. (K3)

List of Exercises

- R R S

Develop simple programs using java technologies and testing tools.

Develop a java program that implements clase and objact.

YWrite a java program {0 demonstrate inheritance.

Develop a simple real Bfe application program to ilkesirate the use of Multi Threads.
Implement simple appications using Goleclions,

Develop a simple application and use JOBC o connect 1o a back-end database,
Create 8 studant application with Add, Edit, Delede, Show funciions using JOBC.
Create a Bill Application 1o store sales details using JDBC.

Create java appicathons wsing Exception Handling for emor handling.

ﬂ Develop a java program that implements the Packages,

Reference Books

1=

2.
3,
4

5,

E. Balaguruswamy, "Frogramming with Jawa®, TMH Publ, 2™ Edificn, 2005,
JAVA How to programming by DIETEL & DIETEL.
Herberi Schildt, “The Complaie Reference JAVA 2°, TMH, Seventh Edition, 200&.

. Cay.8.Horstmann and Gary Comell, "Core Java 27, Val. 2, Advanced Fealures, Pearson Education,

Seventh Edilien, 2010,
Sagayaral, Denis, Karthik, Gajalakshmi, "JAVA Programming for core and advanced leamers”,
Universities Press Private Limiled, 2018,

Web References

il ity

http i ibm. comi'd eveloperwarksfaval
hitp:fidecs. oracle com/javaseftutorialfrmif.

IBM's wtorals on Swings, ANT controls and JOBC.
https:ffwww aduraka.cafbilog

hittps.fwwwr.geeksiongeeks.ong
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B3
CO-POs/P30s Mapping
Program Specific
COs Program D‘utnmnuaﬂu]: Outcomes (PS0s)
Po1 [Poz | PO3 [PO4 [ POS [ POG | POT | POB [ POB [ PO10 | PO11 | PO12 | PSO1 | PSO2 PE03
1 2 1 - - 2 : 2 = - | - = | = T =2 .
2 3 2 1 1 a = = = L - = : - 2 -
I 2 1 1 = - = = = = - . z
4 | 3 2 1 1 3 = . = L - 2 = L 2 E
6§ | 3 2 1 1 3 - - = 5 : = X 2 2 .

Correlation Level: 1-Lew, 2-Madium, 3- High
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u13icP42 ELECTRICAL MACHINES LAB L T P C Hm
0 0 2 1 30

Course Objectives

»  Tonroduce praciical knowledge on domestic wiring and analysis of electrical circuits.
« Toprovide the methods to fest and evaluate the performancea of efecirical machines.

»  Toevaluale the open circult and shor circuit test on single phase transformer.

o Toimparl knowledge on speed conlral of DG shums mabor,

s Toobsernve the performanca of load test on single phase mduction modor, threa phases quirral
caga mduction motor and single-phase allernator.

Course Duicomes

Affer compiation of the course, the studenis will be able fo

COd - Acguire knowledge on wiing electrical circults such as domestic, Go-Down wiring and Doctar's
Wiring. [K3)

CO2 - Apply proper measurement lechnigues for the calculation of power and calbration of meters (K3)

C03 - Estimate the performance of DC and induction motor by conducling load and no-oad tests (K3)

COd - Acquire hands on experence of conducting various lests on induction machines and oblamning thair
perdarmamnte Indices using standard analytical a3 well as graphical methods [K3)

COS - Acguire hands on experence of conducting various lesls on allernalors [K3)

List of Experiments
1. Wiring circuits for
A, Calling bell
B Staircase
C. Ceiling fan and Nuorescent lamp wiring
D. Go-Down Wiring
E. Doctor's Wiring
Load test on single phase transformer
Load test on three phase transformer
Open circuit and shor circuil tesl on single phase ransfonmmer
Load characteristics of de shund molor
Spead conirel of de shund molor.
Load characlenstics of do series molor
Opan circuit characteristics of separately excited dc shunl generator
Load test on single phase Induction molor
100 Load 1est on three phase squirmel cage induction mator
11. Load tesi on single phasa Altemator

TR N@mAEN

Reference Books

1, Umesh Agarwal,” Laboratory Manual Basic Electrical Enginearing, 2015°, Mation Prass,
1* Edition, 2019.

2. P.Tiwar & 5.Sairola S.K. Kataria &Sons, “Electrical Engineering Laboratory Praciice " Reprint
2010 Edition 20710,

3. Tamekar 5.G. &af Al “Laboratory Courses in Electrical Engineering”, S Chand & Company,
Fep. Edition 2006,

4. BL Theraja, AK Thersja, “A Taxtbook of Electrical Technology”, S Chand & Company, Edition2005.

o
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5. R.K.Rajput, “A Textbook of Electrical Technology”, Laxmi Publications Pt Lid, Edition2004.
Web References
1. httpedinplel. ac. infcourses 0B 081 0B10B0TE!
2. hitps:finptel.ac.inicourses/ 108/ 05106105017/
3. hiiphensnw cittumbur ongfeesfam.pdf

COs/POs/PS0s Mapping

Program Specific

cOs F”“""“IFS;'!““"'“ Outcomes(P50s)
PO1 | POZ [FO3 | PO4 | FOS | POG | POT | POS | PO | PO10| PO11| PO12| PSO1|PSO2| PS03

| %] - L - . g z E 4 - - - 3 - 3
2%l 2|2 | = - - - : = y = 3 = 3
IR ) ] e e W e 3

41 3] 2] 2 - - . - - - - - 3 - 3

5 3 [ - - - T - | = . - - - - 3 3

Correlation Level: 1-Low, 2-Medium, 3- High
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U1SICP43  ANALOG AND DIGITAL CIRCUITS LAB

Course Objectives

# Taodesign and test the basic application of op-amp
# Todesignan Filtter circult,

= Todeslgn an Oacillator cincuit

s Todesign an 555 timer, PLL and VGO

& Todesign and fesl the digilal circuits

Course OQutcomes

After completion of the course, the students will be able to

CO1 - Design variows sequential digital circuils Bke shift registers, countess [K3)

C02 - Design asynchronows sequential circuits (K3)

C03 - Design varous applications of Dp-amp (K4)

COM - Able to design signal condilioning circulls necessany for Instrumentation, PLL, VCO [K3)
€05 - Evaluaie the analog and digital circuits using PSPICE [K2)

LIST OF EXPERIMENTS

PART A

1.  Implementation of Boolean Funclions, Adder/ Sublracior circuits.

2. Coda porverters: Exeess-3 to BCD and Binary to Gray code
converter and vice versa Parily genaralor and parilty chacking

3. Encoders and Decoders

4, Counlers: Design and implementation of 4-bif modulo counters as synchronous and
Asynchronous types using FF IC's and specific counter 1C,

5 Shifi Reglsters: Design and implementation of 4-bit shift registers in SI50,SIFP0,PIS0,
PIPO modes using suitable ICs,

6. Study of muliplexer and demuitiplexer

PART B

1.  Applleation of Op-Amp: inverting and non-inverting amplifier, Adder,
comparator, Infegrator and Differentiator,
2. Timer IC application: Siudy of NESSE 555 timer in Asiable, Monostable operation,

A, SBludy of VOO and PLL 1Cs!
a) Voltage to frequency characteristics of NE! SESEE IC.
b} Frequency multiplication using NE/SE 565PLL IC.

4. First order active filiers (LFF, HPF and BPF).

Reference Books
1. ML Morris Mano and Michae! D, Clletie, Digltal Designl, Prentice Hall, Fifth Edition, 2012
Thomas L Floyd, * Digital Fundamentats”, Prentice Hall,11™ Edition,2014.

2
3. R.P.dain, “Modern Digital Elecironics”, 4™ Edition, TMH, 2010
i

Anandkumar,—FundamentalsofDigitalCircuitsll, PrenticeHallofindia, PviLid NewDalhi 4™ Edfion,
2016,

v
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5. Denald P.Leach and Albert Paul Makino, Digital Principles and Applications, 8" Edition, TMH,
2016,

COs/POs/PE0s Mapping

Program Speciic
COs Program Quicomes {Ps)] Outcomes(PSOs)
PO1 | POZ [ PO3 | PO4 | FOS5 | POE | POT | POB | PO9 | PO10 | PO11 | PO12 | PS01] PS02[ PSO3
. T S Tl ma 2 = ~ = a = = = 3 1 3
2] 3 : i = = > = Sl i = : = 3 1 3
. I Tt I D - ST, S | e o e . s (| 3
4| 3 - 3 | - . - | 3 - - . 3 1 3
- T T O el R Pl [ e [ o [ [ e o e e [ 3

Correlation Level: 1-Low, 2-Medium, 3- High

B. Tech. Instrumeniation and Gontrol Engineering




Academic Curriculum and syllabi R-2019 :
Ba
CERTIFICATION COURSE-I L T P C Hrs
e 0 4 - 50

U1cC4x
Siudents shall choose an International cerlification course offered by the reputed organizations ke Google,
Microsoft, IBM, Texas Instrumenis, Bantley, Autodesk, Eplan and CISCO, atc. The duration of the course is
4050 howrs specified in the curmiculum, which will be offered through Centre of Excellence.

Pase /Fail will be determined on the basis of participation, attendance, performance and complation of

the cowrse, I & candidate Falls, he/she has-to repeat the course in the subsequent years. Pass In this
course is mandalory for the award of degree.

B. Tech, Instrumentation and Control Engineering
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U1SICE41 SKILL DEVELOPMENT COURSE 3:
GENERAL PROFICIENCYI

L= o

Course Objectives
«  Toexamine various standardized test in English languags

To recognize the key features of various technical wiiting

To integrate LSEW skills to endorse mullifarious skill set in practcal stuation
Tounderstand the factors that infeence e usadge of grammar
Tounderstand the basic conceps of logical reasoning skills

Course Ouicomes

After completion of the courzse, the students will be able to

CO1 - Infer ideas to attend intemational standardized test by breadaning receptive and productive skils (K2)

COZ - Intorpret the lypes of writing in different state of affars (K2)

CO3 - Develop language skills professionally to groom the overall personality through sensiizing varous
efiquettes in real ime sibuation (K3)

204 - |dentify the rules of grammar i academic discourse setiings [K3)

CO5 - Extend the skills to compete in various compelitive sxams like GATE, GRE, CAT, UPSC, ete. (K2}

UNIT | -CAREER SKILLS (& Hrs)
Listening: Listening at specific contexds speaking: Mock interview (Personal & Telephonic)-Reading: Read and
Review -Mewspaper, Advertisement, Company Handbooks, and Guidelnes [[ELTS based) writing: Essay Writing
(TOEFL) Viecabulary: Words at specifisd context (IELTS)

UNIT I =CORPORATE SKILLS [6 Hrs)
Listening: Listening and rephcating Speaking; Team Presentation (Work Place Etiqueties) Reading: Shorl texls
(signs, emoticons, messages) Writing: E-mail writing- Hard skills -Resume’ Writing, Job Application Letter, Formal
Letter Vecabulary: Glossary (IELTS)

UNIT Il =FUNCTIOMNAL SKILLS {6 Hrs)
Listening: Listening TED Talks — Speaking: Brainstorming Sindividual Presentation, Persuasive Communicalion -
- Reading: Text Completion (GRE Based) Writing: Expansion of Compound Words Vecabulary: Expansion of
vocabulary (IELTS)

UNIT IV —=TRANSFERABLE SKILLS (6 Hrs)
Listening: Listening Documentaries and making notes —Speaking: Conversalion practice at formal & informal
contexi Reading: Read and transform- report, memo, notice and adverisement, Writing: Euphemism,
Redundancy, and intensifiers Vocabulary: Refinement of voeabulary (IELTS)

UNIT V- APTITUDE {6 Hrs)
Transformational Grammar: Phrases & Clauses, Concord, Condiional Clauses, Volce, Modals

Verbal Ability Enhancement; Letter Series, Coding &Decoding, Sentence Comglstion (GATE), Critical Reasoning
& Verbal Deduction (GATE), Syllogism

B. Tech. Instrumentation and Control Engineering
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Reference Books

1.
b

Lowgheed, Lin, "Barron's Writing for the TOEFL |BT: With Auwdio C0°, Bammon's Educaetional series, 2008,
Tulgan, Bruce, “Bridging the soft skils gap: How to teach the missing besikcs to today's young talent®, Jahn
Wiley & Sons, 2015,

Shemield, Rober M, "Comersione: Developing Solt Skills™, Pearson Educabaon India, 2009,

Caullen, Pauline, Amanda French, and Vanessa Jakeman. “The offical Cambridge guide (o IELTS for academic
& general fralning”. Cambridge, 2014,

Ramash, Gopalaswamy. “The ace of soft skills: altitude, communication and etiquette for success". Pearson
Education Indis, 2010

Web References
L.

a

hitpsihaww.englishclub.comigrammar/nouns-compound. htm
hitps:Mofoys.comMerbel-Test-Ourestions-and-Answera!Bentance-Complation3p1
hitpa: s grammansiz com/phrases-and-clausss-guiz htmi

hitpswww. clarkandmiller, com@5-english-euphemisms-{or-delicale-silealions/

5 httpofevew engishvocabularyexercises comigeneral-vocabukangd
COs/POs/PE0s Mapping
I Program Qutcomes (POs) Program Specific |
COs Outcomes(PS0s)

12 | PS01 | PEOZ) PEO3
1 = c:
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Caorrelation Level: 1-Low, 2-Medium, 3- High
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u1gICcs4? SKILL DEVELOPMENT COURSE 4 lE

(Choose anyone of the below thres courses)

= =
L
LI 5|
&3
=

1. CALIBRATION OF MEASURING INSTRUMENTS
Course Content:
Pars of the Typécal Condrol Loop
Process& Instrument Dlagrams (PRID'3).
Introduciion o Measurement System.
Commonly used process control signaks.
Eignal guality terminclogy (Bccuracy, lineardy, span, ele.)
Ey=lem standards and instrument calibrakion.
Siudy of measurement errors-zero, apan, hysteresis, non-linear, dead-band errors.
SensonTransducer and Transmitter principles
Pressure [nstruments - Principle, consbruclion and operalion
. Calbration of low and high Pressure Bourden's Gauges.
. Principle and operation of Straln gauge Pressure Sensors.
. Principle and operalion of Siraln gauge Pressure Transmitters. (2 wire and 4 wire configuration]),
. Cperation and calibralion of Differential Pressure Switch & Safety Valve.
. CaBbration of Temperature Indicators (RTD & Thermocouple),

(OR)

L BB o

L R R
[T % R o |

.
B

2. INTRODUCTION TO ROBOTICS

Course Confent:!

1. Robot kiremalics: position analysis, differantial molions and velocilies,

2. Trajeciory planning. Acluators, sensors and simple sensor processing algoithms.

3. Robol programming and contral archleciunes,

4, Selected toplcs from mobde robotics (locellzetion, mapping, navigation and motion planning k.

(OR)
3. LABVIEW IMPLEMENTATION

Course Content:

1. Basics of LABVIEW

2. Dmata handing Instruction

Hardwaro Interface

Process 1; — Acquinng and genaration of Digital signals
Process Z; — Acquining analog values in DE and RSE method
Process 3: — Generating analog output

Process 4: = Integration of DA card with embedded devices
Embeadded device wilh LABVIEW

Matrix

8. Remote panel creation and testing

10. Weab sansar monitoning with LABVIEW

11. Hardware interiacing wilh LABVIEW

T e

o1
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L TP C Hs
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LSICM44 INDIAN CONSTITUTION

The Consttution of India is the supreme law of India, Parliament of India cannol make any law which
viclates the Fundamental Righis enumerated under the Part Il of the Consfitulion, The Pardiament of
India has been empowearsd to amend the Constitution under Article 368, howewer, it cannot use this
power o change the “basic structure™ of the constilution, which has been ruled and explained by the
Supreme Courl of India in #s historical judgments. The Constitution of India reflects the dea of
“Constitutionalism”™ — a modern and progressive concept historically doweloped by the thinkors of
“liberaliam® — an Ideciogy which has been recognized as one of the most popular polfical ideclegy and
resull of historical struggles against arbitrary use of soverelgn power by state, The historic revolutions In
France, England, America and particularly Evropean Renaissance and Reformation movemnent have
resulted into progressive legal reforms in the form of “consbilutionalism® = many countries. The
Constitution of ndie was made by bomowing models and principles from many counfries including
United Kingdom and America, The Gonstiution of India |s not only a kegal document but & also reflects
social, poliical and economic perspeciives of the Indian Society. It refiects India's legacy of “diversity™.
It has been said that Indian constiution reflects ideals of its freedom movement, however, few critics
have argued that il does not tuly Incorporate our own ancient legal hertage and culiural values. Mo law
can be “static” and therefore the Constitution of India hes also been amended more than one hundred
times. These amendments refiect polilical, soclal and economic developments since the year 1850,
Course content

1. Meaning of the conslifution ke and constitulionalism

2. Histarical perspective of the Constiiution of India

3. Balient features and characterisiics of the Constilution of Indka

4. Scheme of the fundamental righlts

& Tha scheme of the Fundamental Duties and its legal stalus

. The Directive Principles of State Policy = Its importance end implementation

7. Federal siructure and distribution of legislative and financlal powers betweean the Unlon and the
States

8. Parfiamentary Form of Govermment in India — The constiufion powers and siatus of tha President of
Enddia

9. Amendment of the Constilutional Powers and Procedurs

10. The historical parspactives of the constitutional amendmanis in Indis

11. Emengency Provisions : National Emengency, President Rule, Financial Emerngency

12. Local Self Govemment — Constitullonal Schemea in Indla

13. Scheme of the Fundamental Right to Equality

14. Schama of the Fundamanial Right to cartain Fresdom undes Article 19

15. Scope of the Right to Life and Personal Liberty under Article 21.

B, Tech, Instrumentation and Control Engineering
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U19ICTSY NUMERICAL METHODS

Course Objectives

e  Toknow the solution of algebraic and transcendental equations.

To leam the technigues of solving simultaneaus equatons

To introduce the numerical techmiques o differentiation and intagration.

Ta scive crdnary differential equations by Using numerical methods.

To knon the sclution of partial differential aquations by using numerical riathods.,

Course Duicomes

After completion of the course, the students will be able o

04 - Use numancal technigues 1o solve algebraic and transcendantal equations. (K2}

02 - Find the solufion of simultanesus equations. (K2)

CcO3 - Analyze and apply the knowledge of differertation and integration by using numerhzal
methods. (K3)

04 - Solve the solution of ordmary differential equations by Rungekuta methods. (K3}

GOE - Sotve the partial differential equations im iberative methods. (K3)

UNIT | SOLUTION OF ALGEBRAIC AND TRANSCENDENTAL EQUATIONS AND EIGEN
VALUE PROBLEMS

(12Hrs)

Blsection mathod - Method of false position - Mewton Raphson method (single and system of two

equations) -Eigen valug and Eigervector by powear mathod

UNIT II LINEAR SIMULTANEOUS EQUATIONS {12 Hrs)
Solution of lingar simultaneous equations and malrx imeersion - Gauss glimination method - Gauss
Jordan methad - lherative methods of Gauss Jacobi and Gauss Seidel.

UNIT Il INTERPOLATION (12 Hrs)
Finite Diffarences - Reiation between oparators - Interpolation by Newton's forward and backward
difference formula for equal intervals - Mawion's divided difference methed and Lagrange's method for
unequal intervals - Differentiation based on finie differences - Integrations by Trapezoidal and Simpson's
rubes.

UNIT IV SOLUTION OF ORDINARY DIFFERENTIAL EQUATIONS {12 Hrs)
Single step methods -Taylor series method -Picard's methed -Euler mathod and improved Euler method-
Rungekutta method of fourth ardar only.

UNIT V SOLUTION OF PARTIAL DIFFERENTIAL EQUATIONS {12 Hrs)
Saluion of Laplace and Poisson equations -Leibmann’s ferative method -Diffusion equation Bender-

Schmitt method and Grank-Hichotson implictt dfference method Wave equation: Explicit differsnce
method

B.Tech. Instrumentation and Control Engineering
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Text Books
1, Grewal B.S., "Mumerical Methods in Engineering and Science®, Mercury learning andinformation,

Kindle Edifion, 2016

|24

2. Rajesh Kumar Gupta, "Numerical Methods - Fundamentals and Applications”, CambridgelUniversity
Prezs, 2018
3, MK, Jain, RK. Jain, 5.R K, lyengar, “"Numerical Methods for Scienific and Engineering Computation®,
New Age Intemational Py, Lid,, 7" Edftlon, 2015,

Reference Books
1. Steven C. Chapra, “Applied Numerncal Methods Wiktat [ab®, Tata McGraw Hill, 4™ Editlon, 2017
2. P Siva Ramakrishna Das, “Mumenical Analysis”, Kindle Edition, 2018
3. Timo Heister, Leo G. Rabholz, FeiXus, “Numerical Analysisan Introduction”, De Gruyter, 2009,

4, Graham W, Gritfiths, "Numancal Analysis using R solutions to OCEs and PDE=", Kindle 1

Editicn, Cambridge University Prass, 2016
£, K. SankaraRso, "Mumerical Methods for Scientists and Enginears”, 39 Edition, PH| Learning Pt
Lid., Mew Delhil, 2018
B. C.B. Gupta, Shree Ram Singh, M. Kumar, “Engineerning Mathematics for semesters Il & IV, Tata
MetGraw Hil, 1 Edition, 2018,

Web References
1. hitpiinpted ac.infcourses/1 11107063

2 httpofinptet.ac.infcoursesr1 22102008

3. htipsinptel.ac infcourses 1 11107M1 11107 105/

4. hiftpfenes mathiith.ac mi~baskarnbook . mdf

5. hitps:fwawew. math.usLhkf~machasmemencal-methods. pof
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INDUSTRIAL L T P © Hrm
3 o o0 3

SHMTHEE INSTRUMENTATION-I

Course Objectives
= Taintreducs the measurement technigues of force, torque and speed.

Ta intrsduss the measurement lechnigues of acceleration, Vibration and density
To aquip the sludsnts wilh the knowledgs of l2vel measurements,

To equip the sludants with the knowledge of temperature measuremants

Tao intreduce the Measurement technigues of pressure.

Course Dutcomes

Affer complelion of the course, the students will be ablz fo

CO1- Understand the measurement fechniques of farce, lorque and speed, (K1)

CO2- Explicate the measurement fechnigques of acceleration, Vibration and density. (K2}
GO3- Anatyze the various typas of level measurement L (K3)

CO4 -Understand the measurement of temperature. (K2}

CO&- Acknowledge the measurement of pressure (K1)

UNIT IMEASUREMENT OF FORCE, TORQUE AND SPEED {9 Hrs)
Different types of kaad cells: Hydraulic, Preumatic, Straln gauge, Magneto-elastic and Piezoelectric load
cells = Different methods of torque measurement Siran gauge, Relative angular twist Spesd
measurement: Capacitive tacho, Drag cup type tacho, D.C and A.C tacho generators - Siroboscope.

UNIT Il MEASUREMENT OF ACCELERATION, VIBRATION AND DENSITY (9 Hrs)
Accelerometers: LWOT, Piezoeleclric, Strain gauwge and “arseble reluctence type acceleromelers -
Mechanical type vibralion Imstruments - Selsmiz Instrements as acceleromater — Vibration sensor -
Calibration of visration pickups - Unils of density and specific gravity — Baume scale and AP| scale -
Densfometers: Pressure type densitometers, Float type densitometers, Ulbrasonic densfometer and gas
densitameter.

UNIT Il LEVEL MEASUREMENT (9 Hrs)
Level measurement: Floal gauges - Displacer ype = D/F methods -Bubbler sysiem-Load cell — Electrical
types = Conductivity sensors = Capacilive sensors = Nucleonic gauge - URrasonic gauge — Bolar drum
level measurement — Differential pressure method and Hydrastep mathod - Solid lews] measurement

UNIT IV TEMPERATURE MEASUREMENT {9 Hrs)
Temperalme ecales, Bimetallic thermomeder, filled- in Thermometers, Vapour pressure thermomaetars,
Resistance (hermomeders, Thermistors, Thesmostal, Thermocouples - ypes and ranges, characteristics,
laws of thermocouples, cold junclion compensation, 1G lemperature sensors AD 580, Pyromelers -
radiation and optical pyrometers.

UNIT V PRESSURE MEASUREMENT {2 Hrs)
Linfts af pressure — Manomsters: Different fypes, Elastic type pressure gawges: Bourdon fube, Ballows,
Diaphragms and Capsules - Elecirical methods: Elsstic elements with LVDT and strain gauges -
Capacitive type pressure gauge - Piero resisbve pressure sensor-Resonatar pressine sensor -
Measurament of vacuum: Mcleod gauge. Thermal conductivity gauge, lionization gawges, Cold cathode

E.Tech. Instrumentation and Conlral Engineering
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BT

type and hot cathode type — Pressume geuge selection, instafation and calibration using dead weight
testar

Text Books

4,
= |

Doebsln, "Measurement Systems — Application and Design’, Tats McGraw Hill publishing company,
2012,

R.K, Jam, ‘Mechanical and Indusirdal Measurements', Khanna Publishers, Mew Dealhd 2019,

0. Palranabés, Principles of Industrial Instremeniation’, Tata MeGraw Hill Publizhing Company Ltd,
2013

Reference Books

1.

Ak, Sawhney and P. Sawhney, ‘A Course on Mechanical Measurements, Instrumentation and
Contral', Dhanpath Rai and Co, 2013,

5_KE. Singh, ‘Indusirial Instrumentation and Control’, Tata McGraw Hill. 2014

O.F, Eckman’, Industrial Instrumentation’, Wiey Eastern Lid,, 2012,

P.Halman, "Experimental Methosds for Englneers”, Intemational Student Edition, McGraw Hill Book
Campany, 2013,

Andrew WG, “Applied Instrumentation in Process Industries = A suniey™, Vol 1 &Vol 2,

Gulf Publishing Company, Houston, 2012,

Web References
1. hipsiifleciurenctes. nfsubject42findustrial-instrumentation-i
2. hitpe:ifvesw soribd comipressntation/ 280674 58 TAndustrial-Insfrumentation-Motes.
3, hHtpsiinptel ac. infeourses 081 05/1081 05064/,
4. hips:ifwsw, youtube. comiplaylist Tisi=PLUKVcb-ign_DgBRnkCalaljPOulcmspo
5.  hitps:iinptel.ac.infcourses/1 081 061081 DE0T4
COs/POs/PE0s Mapping
Program Specific
L:ﬂu Program Quicomse (POs) | outcomes (PSOs)
PO1|PO2|PO3|PO4 [POS| POG | PO7 | POB | POS | PO10 | PD11 12| PSO1 | PS0O2| PS03
1 3 3 2 1 2 2 2 - - 2 - 3 z 3 2
i 3 3 3 2 3 A 2 " = 2 - 3 3 3 2
3 3 2 3 z 3 2 2 r = 3 = 3 3 3 3
4 ) 2 k] 2 2 2 2 2 - - 3 3 Z 3 3
] 3 2 3 3 2 2 2 - - 2 - 2 2 3 3

Correlation Level; 1 - Low, 2 = Medium, 3 - High
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U1SICTSE3 LINEAR CONTROL SYSTEM Iz'

Course Objectives
¢ Tounderstand the methods of representation of systems and their transfer funstion models
&« Toprovide adequate knowledoe intime response of systams and steady stale error analysis.
» To ghe basiec knowledae in obtaining the open Ioop and clesed-oop frequency responses of
sysiems
To understand the concept of stab#ty of the contrel system and methods of stability analysis
Tio study the three ways of designing compensalors for a condrol system

Course Qutcomes

After completion of the course, the students will be abe to

C01 - Calegotize different types of systems and idenlify a saf of slgebraic equations 1o represent
ard modal a complicated system Into & more simplified form. [K2)

COZ2 - Analyse the response of any linear time invariant system. (K4)

03 - Perform the analysis of the control system in both time and frequency domains. (K4)

CO4 - Determing and analyse the stability of the system. (K2)

C05 - Design tha compensation technique that can be wsed 1o stabilize contral sysiems. (K3)

UINIT | SYSTEM CONCEPTS (12 Hrs)
Types of Sysiem - Open Loop Systems, Closed Loop Systems, Basic Elements in Contral System -
Elecirical Analogy of Mechanical and tharmal sysiems -Transfer funclion - .G and AC Servo Motor -
Block Diagram Reduction Techniquas - Signal Flow Grapha.

UNIT Il TIME RESPOMNSE ANALYSIS {12 Hrs)
Slandard Test Signals -Time Response of First and Second Order System, Time Domain- Speciiicalions -
Generalized Emor Series - Steady Stale Error - Static and Dynamic Ermor Constants,

UNIT Il FREQUENCY RESPONSE ANALYSIS (12 Hrs)
Freguency Response of the Syslem - Correlation between Time and Frequency Response - Gain and
Phase Margin - Bode Plot - Nyquist Plot (Polar Plot).

UNIT IV STABILITY OF CONTROL SYSTEM (12 Hrs)
Charactenstics Equation - Location of Rools in 5 Plane for Stab@ly - Routh Hurwitz Criterion - Root Locus
Analysis - Effect of Pole Zoero Additions on Foot Locus - Myguist Stability Criterion,

UNIT V COMPENSATION NETWORKS {12 Hrsa)
Infreduction o compensation networks - Lag, Lead and Lag Lead networks - Effect of providing Lag, Lead
and Lag-Lead compenssation on system performance and design using bode plot - P, P, PID Controllers
design

Text Books
1. Nagrath | J and Gopal M, Contral System Enginesring, Mew Age Intemational Pyl Lid. Sikth Edition,
207
2. Ogata K, —Modem Control Enginesringll, Prenfice-Hall of India Pvi Lid_, Mew Delhi, Fifth Edtion, 2015,
B.Tech. Instrumantation and Control Engimaering
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3. Benjamin C Kuo, —Automatic Cantrel Systermnsd, Prentice Hall India Pyl Lid, Ninth Edition,

Reference Books

1. Norman S Nise, Conbral System Engineering , John Wilsy and sons, inc,, Severdh Editan, 2015

2. SmarajithGhosh, —Control Systems Theory and Applications], Fearson Education, Singapore, Sikth
Edition, 2015

3. Richard C. Dorf, Robert H Bishop, —Modem Contral Systemsl, Pearson Education, Twelfth Edition,
2017

4. Gopal, M., "Control Systems, Principles and Design®, Tata McGraw-Hill Pub. Co. 2nd Editian, MNew
Cielhi, 2008,

£ Raymond T. Stefani & Co., 'Deaign of Feadback Control eyetems’, Ouford University, 2002,

Web References

1. hittps.Meclurenotes. infnoles/G579-note-for-controk-sysiem-engineerng-cse-by-gvana-ranjan-biswal
2. hittps Menww smartaworld com/notes/control-systems-pdf-noles-cs.

4. hitps:easyenginearing. neticonirol-systems-engineering-by-nagoor-kani

4. hitpsoifichildatas, comidowmlcadicontrol-systems-enginearing-oy-i--nagrath

5, hitpsiwnaw 3 nd edu/~pantsakl’Publications/348A-EE Handbook 05, pdf,

COs/POsIPS0Os Mapping =Y
ram Specific
I Program Outcomes (POs) ;'“‘:'ﬂm“ :’:EDB]
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. [ [ | e e e e = ; - 3 E :
e E Ed = = nE - . - 3 .
B 2 P [ [ i e vt perem, % : = 3 2 :
T T R T ) I 2 = 2 3 x :
Bk 2 LAl = teomh = Tonod = [ = : = 3 = -

Correlation Lavel: 1 - Low, 2 — Madium, 3 - High
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L1M8ICTS4 MICROPROCESSOR AND EMBEDDED L 0T
SYSTEM DESIGN

P
=

Course Objectives

To Impert basie knowledge about BOES microprocessar,

To provide basics knowledge of 8051 microcontroller architeciure and programming
To study LPC 2148 microcontrolier harndware features and intermal peripherals

To study various hardware interfacing with microcontrollers

To discuss Ihe major components that consiitules an embedded systam

® & w = &

Course Qutcomes

After compfletion of the course, the students will be able fo

C01- Elucidate the architecture of 8085 microprocessoer, (Kd4)

CO2- Elucidate the architeciure and addressing modas of B05T macrocontralier [K4)
C03- The shaden! will gain conceptual undesstanding of LPC 2148 microcontroder (K3)
GO Thie shudents will gain knowledge abowt hardware interfacing (K4)

C05- The students will kzarn the components of embedded systems (K4)

UNIT | BDES MICROPROCESSOR {9 Hrs)
Evolufion of microprocessor, Types of varous architeclures; Harvard and Von-Meumann, RISC and
ClISC. 0085 microprocessor- Pin Funchions, Architeciure, Teming Diagrams, Interrupts, Programming
Examplas, Direct Memory Access, 'O Mapping.

UNIT Il 8051 MICROCONTROLLER (8 Hrs)
Architecture — Memory Organization — Struciure of Poris = Addressing modes = Instruction set =Timars—
Sedial Ponl = Intermipts- Fower Saving Modes - Assembly Language Programmang.

LINIT I INTRODUCTION TO LPC 2148 MICROCONTROLLER (8 Hrs)
ARM T Architecture —LPC2148 microcontroller introduction — Internal memory map — Periphesl dedails—
Implementation of GPIO, Timen'Counter, UART, Interrupt architecture = ADC and DAC, SP12C and USE
featuwres of LPC2148.

UNIT IV HARDWARE INTERFACING {2 Hrs)
Dresign of Simple 10 sysiems wsing Switches, LEDs, Buzzers - Interfacing Character and Graphical LCD
Dizplays - Interfacing Extarnal ADC and DAC - DC Matar Speed Control System =Spead Measuramant —
Design of Digital Frequency meter - Stapper Motor Interfacing - Relays - Keypads — Signal processing
applications — PG based Condrol systems,

UNIT V INTRODUCTION TO EMBEDDED SYSTEM (9 Hrs)
Embedded system - characteristics of embedded system- categories of embedded system- requinements
of embedded sysiems- challenges and design isswes of embedded system- trends in embedded system-
system integration- hardware and software pariition- applications of embedded aystem - control systerm
and Industrial awomation-biomedical-dala communicalion system-network information appliances- VR
syslems- GPS syslems.

B.Tech, Instrumentation and Gontrol Engineering
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Text Books

1. Ramesh & Gaonkar, —Microprocessor Architecture: Programming andApplicaticns with
theB085 Penram Intemnational Publishing , Prentice Hallof India, Mew Dalhi, 2013,

2 Mohammed All Mazidi and Janice Gillzplebazidi, “The 8051 Microcontrodler and Embedded Syatem”
Pearson Education Asla, New Delhi, 2012

3. TrevorMartin,“The Insider&# 355 Guide to the PhilipsARMY- Based Microconirelers”, Hilex
Pubications{ LIk}, 2005

4. Kenmath J. Ayala, Dhananjay V. Gadre, “The B051 Microcontroller & Embedded Syatemns Lising
Assembly and C°, Cengage Leaming India Pubbcation, 2007

§. Raj Kamal, "Embedded Sysierns Architecture, Programming, and Design”, (2/e), Tata MoGraw Hill,
2008

Reference Books

1.  M.Senthil Kumar, M. Saravanan and 5. Jeevananthan, Microprocessor and Microcontrollers, OXFORD
UMIVERSITY PRESS, Movembsar, 2010

2. NykePredko, "Programming and Customizing the 8051 Micro-controller”, Tata McGraw-Hill edition,
2007

4. R AGsonkar, “Fundamentals of Microcontrollers and Applications in Embedded Systams,
FenramPublshing India, 2007

Web References
1. hitpiiwoeny yoetnnl eduwindownload sfiles/n53 285805 e @0 pdf
2. hitpsthewesr youltube, combwatchTv=8In1TEBonuMG

COs/POs/PS0s Mapping
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u1sIcPs1 NUMERICAL METHODS LAB L T P € Hrs
o z 1

Course Objectives

= Tolearn the echniques of nonlinear equalions using ¢ program.

To Enow the technigues of solving simultanaous eguationt.

Tointreduce the numerical techniques of differentiation and integration using © programming.
To study about the numercal solution of the Laplace equation.

To understand the numerical salution of ordinary diferential equations,

Courze Outcomes

After complelion of the course, the studenls will be able Io

CO1 - Solve polynomial equations using C programming. (K3)

CO2 - Find puf the root of the algebraic and franscendenial equations using C programming. (K3}
CO3 -Know the iterative interpolation formula using C programming, (K3}

CO4 - Implement Gauss forward and backward inferpolation formuka using © programming, (K3)
COE - dpply interpolation formuda using © programming. (K3)

List of Experiments

1. Defermine the roots of non-linear equation using bisection method.

2. Defermine the roots of non-linear eguation using Newlon's method,

3. Salve the system of linear equations wsing Gauss - elimination method.
4, Sohie the system of linear equations using Gauss - Seidal ieration method,
5. Sohee the system of linear equafions using Gauss - Jordan meathod.

&. Find tha area using Trapezoidal rule.

T, Find the area using Simpson's ndss.

B, Find the Brgest eigen value of a matrix by power - method,

9. Find the numsarical solution of wave egquation

180, Find the numencal solution of the heat equation,

Web References
1. hitpi¥npiel ac nfoourses/1 11107083

2. hitpcifnplel.ac.infcourses22102009

COs/POs/IPS0s Mapping
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U19ICP52 INSTRUMENTATION SYSTEM DESIGN LAB L : I; l1: Hrs

30

Course Objectives

* To leam ihe basics of designing and testing electronic instruments like digita! voltmeters, function
generators and Power supplies.

= Toleam the design, testing and calibratbon of instruments used in process conbral industhes.

= To obtain adequate Enowledge in design of various signal condilioning circuits and instrumentation
system,

= Toimpart design knowledge of controller, control valve and transmitier.

# Toprovide awareness of industy project, planning and scheaduling.

Course Outcomes

After complefion of e course, the students will be able fo

C01 - Deaign, test and calibrate the industrial instnements. (K1)

CO2 - Understand design of sional copditioning circuits and instrumentation systems. (K2)
CO3 - Calibrate different instruments used in industries. (K3}

CO4 - Design the multi-channel data acquisition system and fransmitter. (K3)

205 - Design and implemeant compuier based control schemes for different processes. [K2)

List of Experiments

Diesign, Testing and calibration of Monolithic funclion Genarator using XR 2206
Deslgn, Testing and calibration of Batch counter wsing TTL ICs,

Design, Testing and calibration of Regulatar Power suppliss.

Dasign, Testing and calibration of Electronic P, P, PID & ON/OFF controllers,
Design, Testing and calibration of GAC end ADC

Design, Testing and calibration of Programmabie Timers

Design, Testing and calibration of Cold Junction compensation of a Thermocouple.
Dasign, Testing and caibration of Digial Thermometer,

Diesign and simulation of digital controller using Dahlin's algorithm

10 Design and simulation of digital condroller using Dead beal alporihm.

11, Design and simulation of digital controller using Kalman's algoithm

0w sm kR

Reference Books

1. Jacobh Fraden, "Handbook of Modem Sensors Physics, design and Applications®, epringer publication,
4" adition 2010

2 Ganji Vasu, "Design of Condroller for Higher Order Diserele Sysiems”, LAP Lamber Academic
Publshing, 26 November 2012,

3, D. Patranabis, "Principles of Industrial Instrumentation”, Tata McGraw Hill Publishing Ltd,, New Delhl,
1898,

4. AK. Sawhney, "A course in Electrical and Elecironic Measurement and Instrumentation”, Dhanpat
Fai and Sons, New Delhi, 1899,

Web References
1. hitps:Tdl.acm, org/doibook!10,5565/269164.
2. hifps:inptel ac infoourses 1 081 051081 050641
B.Tech. Instrumentation and Control Engineering
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3. hitps:¥ecturenctes infsubjectid2industial-instrumentatcon-i
&,  hitps:#hwawsy scribd com/presentation/2806 74587/ Indusirial-l nstrumernlation-MNotes.
5. hitps:Voptel ac infcowrses 1 D6/ 051 B 105084/
COs/POs/PS0s Mapping
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U19ICP53 MICROPROCESSOR AND EMBEDDED L T P C Hrs
SYSTEM DESIGN LAB o o0 z 1 30

Course Dbjectives

= Tofamiliarze the students with interfacing of varous peripheral devices with B051Microcontroliers
+ Togain conceplual tnderstanding of LPC 2148microconiraller,

= Tobecome knowledgeabie about Digital and Analog /O of micrecantrallers

» Togain knowledge about Sensor Interfacing with microcontroliers.

* To learn sbout design of communication inerfaces with microconinroles

Course Outcomes

After complefion of the course, the students will be able fo

CO1 - The students will learm abaut inledfacing of various peripharal devices with 8051
Microcontrollerns [K2)

€02 - The student will gain conceptual understanding of LPC 2148 microcontroller. (K3)

CO3 - The students will become knowledgeable about Digital and Analog 1ID of Microcontroller
(K3)

CO4 - The students will gain knowledge about Sensor Interfacing with Microcontroller (K3}

CO8 -The students will learn about design of communication iserfaces with Microcontroller (K3)

List of Experiments

Interfacing of switches and display devices using 8051 Micrecontrallers
interfacing of intarrupt using 6051 Microcontrollers

PC intarface using 8051 Microconirollers 4 ADC inlerface using B051 Microcontrallers
LCD inferface wusing B051Microcantrollers

Real time clock using 7 segment display andB051

Implemantation of GPIO of ARMLECZ2148

Interfacing Timer using ARMLPC2148.

. Implementation of UART featureof ARMLPC2148.

10. Implementatian of ADC and DAC of ARMLPC2148.

11. Real time clock implementation using LCD and ARM LPC2148

12. Interfacing Graphical LCD wsingLPC2148,

R NN T

i=]

Reference Books

1. Mohammed Al Mazidi and Janice GilispieMazidi, “The B051 Microcontroller and Embedded System”
Pearson Education Asia, New Delhi, 2012

2. Trevarhartin, The Insider&#39;s Guide 1o the Philips ARMYT- Based
Microcontrollers” HitexPubicationa{UK), 2008

Web References
1. hitps:ivawew lutodials point. comfembedded _systemaies_overview hbm
£. hitpsfwww watelectronics .com/classification-of-embedded-systems/

B.Tech. Instrumentation and Control Emginearing
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2 3 3 - 3 3 F - Z - 2 2 2 1
3 [a |3 [2 I3 J3 [2 [- |- |- [2 |- 2 p2: |2 1|
a 3 3 3 3 3 2 - - - 2z - & 2 2 1
- 3 3 3 2 2 2 z B 2z z 2 1

Comelation Lavel: 1-Low, 2-Medium, 3- High

E.Tech. Instrumentation and Control Enginearing




Acadamic Curriculum and syllabi R-20189

196

| T P C Hrs
U1 SICP54 SIMULATION LAB 0 0 2 1 50
Course Dbjectives

* To provide knowledge on design of process control by using MATLABR
To provide knowledge in process analysis by MATLAB toals,

To give basic knowledge in describing funclion analysis

Get adeguate knowledge MATLAB tool sets and Simulink

Get adeguate knowledge MATLAB Data Acquisition

Course Outcomes

After carmpletion of fhe cowse, the students will be able o

CO1 - To descrice basics of MATALE. [K2)

CO2 - Getadequate knowledge on MATLAB tool sels. (K3)

CO3 - To determing slep and impulse response for first, second crder and type 0, 1, 2 systems. (K4)
C04 - To obtain pdots using bode, root locus and Nyquist plot. (Kd)

CO5 - To understand effect of Pl and PO confrofier. (K3)

List of Experiments

1. Matrix Manipulation, Mumerical solution of differential equations using MATLAB software,

2. Determination of () Transfer Funcbions and (i) Poles and Zeros of the system.

3. Determination of Step & Impulse Response For A First Order Unity Feedback System

4. Dwetermination of Step & impulse Response for a Second Order Uinily Feedback System,

5. Stabillty analysis using MATLAB,

6. Compensation of Closed Loop System using MATLAB.

7. Determination of Bode Plot Using Matiab Control System Toolbox For 2nd Order System & Obtaln
Controfler Specification Paramelers.

&, Detarmination of Rool Locus Plol Using Mallab Confrol System Toolbox For 2nd Ovder System &
Obtain Controller Specification Parameters.

9. Determination of Myguist Plot Lising Matiab Confrol System Toolbox,

10, Study The Effect of Pi&Pd Controller on System Perdormance,

11. Time domain Analysis using Simulink blocks.

12, Sudy the Effect of Addition of Poles to the Forward Path Transfer Function of a Glosed Loop System.

Reference Books

1. FRoberi L. Boylestad and Lows Mashelsky, Electronic Devices and Circuits Theory, Pearson/ Prentice
Hall, 24k Editian, 2013,

2. Microalectronic Circuits — Sedra AS. and K.C. Smith, Oxford University Press, 5th ed, 2013

3. Magrath | J and Gopal M, Control System Engineering, New Age International Pvi Lid, Sikih Edition,
2M7.

4, Dingyl¥ue, YangQuan Chen, Modeling, Analysis and Design of Control Systems In MATLAE and
Simulink, Woarkd Scientific Publishing, 2014

5. Liuping\Wang,PID Control System Design and Automatic Tuning Using MATLABSimulink, Wiy,
2020
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Web References

1. hitpsctin.mathveorks. comiproducts'madiab.hibmi
2. hitps:ifnptel.acinicourses!1 081081227
3. hipsidhnws smarzworld comvnolesfcantrol-systems-pdi-neles-cal

CO=s/POs/PS0s Mapping

Program Specific

COs L bl e B Outcomes (PS0s)
"PO1 | POZ | PO3 | PO4 | POS | PO6 | PO7 | POB | POB | POA0 | PO11 | POAZ | PED1 | PS02 | PS03
B B 1 3 3 2 : 5 - = 2 2 2
2| 3 i 3 3 3 - s 1 = [ = - - - 2 2 2
T - . al| 2 - = - = - = = 2 3 2
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Uigiccsx CERTIFICATION COURSE - il i6 : |: c 2;3

Sudents shall choose an Internalional cerification course offered by the reputed organizations fike
Google, Microsofi, IBM, Texas Instrurments, Bentey, Awlodesk, Eplan and CIS00, ebs. The duration of
the course is40-50 hours specified in the curriculum, which will be offered throwgh Centre of Excellence.

Pass /Fal will be determined on the basis of participation, attendance, performance and completion of the
course, If a candidale Fails, hefshe has to repeat the course in the subseguent years, Pass in this course
is mandatory for the award of degrea

B.Toch. Instrumentation and Control Enginearing
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U10ICS5q SKILL DEVELOPMENT COURSE 5 L T P CHms
(Foreign Language | IELTS-0) 6 0 2 - 30

Stedent should choose the Forelan Language | IELTS course like Japaness | French | Germany | IELTS,
ctc. approved by the Depardment committes comprizing of HaD, Programme Academic Coordinator, Class
gdvisor and language Expers. The cowrses ame to be approved by Academic Councd omn the
recammendation of HoD at the beginning of the eemester if necessary, subject to rafifization in the pexd
Academic councll mesting, Stederts have 1o complete the courses successfully, The Committee will
menilor the progress of the student and recornmend the grade (100% Confirasous Assessment pattern)
basad on the completion of course. The marks aftaned for this course is not considered for CGPA
calculaton

B.Tech. Instrumantation and Control Englneering
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U13ICs52 SKILL DEVELOPMENT COURSE &: L F-P G Hes
(Presentation Skills using ICT) e o0 2 - 30

The methodology used is “leaming by doing”, a hands-on approach, enabling the siudenis 1o Tollow their own
pace. The teacher, after expiaining the project, became a tirtor, answaring guestions and helping students on
their leaming expenence.
LT skills

* Understand ICT work flow in cloud cormpufing.

= Manage muititssking.

= Deal with malin lssues using technology in class.

+ Record, edit and deliver audio and video.

»  Automale assessments and resulls,

Teaching tools
+  Different ways lo create audio visual activities.
*  Handie audio visual editers
«  Collaborative working,
*  Individualize leaming experiancs.
(et instant feedback from students.

Each one of the students will be assigned an ICT Topic and the stedent has fo conduct & detailed study and have
to prepare a report, running to 15 or 20 pages for which a demo 1o be performed followed by a brief guestion and
answer session. The demo will be evaluated by the infernal assessment commities for a tofal off BODmarks. The
marks attained for this course is nol considered for CGERA calculation

B.Tech. Instrumentation and Controd Engineering
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U19ICM51 ESSENCE OF INDIAN TRADITIONAL LT P C Hrm
KNOWLEDGE 2 DD - 30

Course Objectives

The course will introduce the students to

= Ta gel a knowledge in Indian Culbure

s To Know Indan Languages and Literature and the fine ars in India
= To explore the Sclence and Sclentists of Medieval and Modem India

Course Outcomes

Affer completion of the cowrse, the sfudents wilf be able fo
CO1 - Undersiand philosophy of Indian cuifure.

C02 - Distinguish the Indian languages and literature.

G003 - Learn the philosophy of ancient, medieval and modern India.
CO4 - Acouire the information about the fine ans in India

COS - Know the confribution of scentists of different eras.

LIMIT | Introduction to Cultura:
Cultura, civilization, culture and heritage, general characteristics of culture, importance of culiure in human
literafure, Indian Cultture, Ancient India, Medieval India, Modem India

UNIT Il Indian Languages, Culiure and Literature:

indian Languages and Literature-i; the role of Sanskm, significance of scriptures to current society, Indian
philceophies, olher Sanskel literature, Beratune of south India Indian Languages and Literalure-ll: Marthem
Indian languages & literature

UNIT lll Religion and Philosophy
Religion and Philosophy in- ancient India, Religion and Phiosophy in Medieval India, Relighous Reform
Movements in Modern Indla (selected movements only)

UNIT IV Fine Arts in India (Art, Technology & Engineering)

IncEan Painfing, Indian handicrafls, Music, divisions of Indian classic music, modem |Indian music. Dance
and Dvama, Indian Architecture (ancient, medieval and modem), Science and Technclogy m India,
development of science i ancient, medieval and modem India

UNITV Education System in India

Education in ancleni, medieval and modem Indla, aims of education, subjects, languages, Science and
Scientists of Ancient India, Science and Scientisis of Medieval India, Scientists of Modam India
Reference Books

Fapll Kapoor, “Text and Imerpretalion: The India Tradition®, 1ISBM 812468033375,.2005
“Goience in Samskrit®, Samskrita Bharli Publisher ISBN13.978-81872T6333, 2007

MCERT, “Position paper on Arts, Music, Dance and Theatre”, ISBN B1-T4504594-2 200

5. Naraln,Examénationsinancientindia® AryaBookDepot, 1883
SalyaPrakash,"FoundersofSciencesinAncientindia® VijayKumarPublisher, 1968

M. Hirianna, "Essentials of Indian Philosophy”. Motilal Banarsidass Publishers, 15BN 12 T8-
81208109590, 2014

= LRl e
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U18ICTE1 ANALYTICAL INSTRUMENTATION

Course Objectives

& Te understand the principles of spectrophatarmelry.

= To impart fundamental knowledge on gas chromatography and Bguid chromatagraghy.

« To imparl knowladge on the imporiant measurement im many chemical processes and kaboratores
handling liguide or eclutions

& Tao gat knowiedpe on PH meters and dasalved somponent analyzers

» To understand the working principle, bypes and applications of NMR and Mass speciroscopy.

Course Dutcomes

After compietion of the course, the students will be able (o

CO1 - Understand the fundamental principle and application of spectrophotometry. (K3)

GO - Assess the chromatographic behaviour of solutes in gas and liguid state. [K2)

GO3J - Critically evaluate the sirengths and limitations of the varous polludion maonitoang mstrumental
methods. (K2)

CO4 - Develop knowledge on PH meters and dissolved component analyzers. (K1)

CO% - Understand the warking principhe, types and applicaticns of MME and Mass spectroscopy. (K2)

UNIT | SPECTROPHOTOMETRY {8 Hrs)
Spectral melhods of analysis — Baer-Lambert law — UWV-Visible spactroscopy — IR Spectrophotometer -
FTIR spectrophotometer — Atomic abeorption epecirephatometer - Flame emission and alomic emlession
pholometry = Construction, werking principle, sources detectars and applcations.

UNIT Il CHROMATOGRAPHY {9 Hrs)
General principles — classificabion — chromatographic behaviour of soldes — quantitative determination =
Gas chromatography = Liquid chromatography — High Pressure liquid spectromeidry, application.

UNIT I INDUSTRIAL GAS ANALYZERS AND POLLUTION MONITORING INSTRUMENTS

(8 Hrs)
zas analyzers — Oweygen, NO2 and H25 types, IR amalyzers, thermal eonductivity detectors, analysis
based on jonization of gases, Alr pollulion dee lo carbon monoxide, hydrocarbons, nitrogen oxides,
sulphur deoide estimation = Dust and smoke measurements

LIHIT IV PH METERS AND DISSOLVED COMPONENT ANALYZERS (9 Hrs)
Seleclive ion elecirodes - Principle of pH and condudlivily measurements — dissolved oxygen analyzer —
Sodium analyzer — Slicon analyzer —Water quality Analyzer.

UNIT V NUCLEAR MAGHNETIC RESONANCE AND MASS SPECTROMETRY {2 Hrs)
MNMR - Basic principles = Confinuous and Pulsed Founer Transform MME specirometer — Mass
Speciromatry = Sample system — lonkzation methads — Mass analyzers — Types of mass spectromelry,

Text Books
1. Willard, HH., Memift, LL., Dean, JA., Sefile, FA, ‘ingtrumental methods of analysis”, CBS
publizhing & distribution, 7 Eddion, 2012,
2, Braun, RD. ‘introduction o Instrumental Analysis®, PhamaBookSyndicate Singapors 20
B.Tech. Instrumentation and Control Enginesring
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edilion 2012
3, Roberd E, Sherman,, “"Analytical Instrumentation”, Instruments Society of America, 1938,

Reference Books
1. BKhandpur, R.S., "Handbook of Analyical Instruments”, Tata MoGrew-Hill publishing Co. Lid, 2™
Edition 2007.
2. Ewing, GWW., Instrumental Methods of Chemacal Analysis”™, McGraw-Hill, 5 Edithon reprint 1985
3, Liptek, B.G., "Process Measurement and Analysis”, CREC Press, Sth Ediion, 2015,
4, MPTEL leclure moles on, “Modem Instremental methods of Analysis" by Or. JR. Mudakani, [ISC,
Bangalore

Web References

1. hitps:/fweny_shideshare net/ErFarukBinPoyenianalytical-instrumentation-infroduction.

2, httpe:fanes youtube combwatch =AKXRY GwibL4

3 htlps:thwebstor srmist edu infweb_assetafamm_mainsitefilesfilesfCDI08% 208nalyhical %20l rsturme nlaf

on.pdf
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AR INSTRUMENTATION-II 3

Course Objectives

* Tointroduce variable head type flow meters.

To introduce guantty meters, air flow meters and mass flow meiers,
To educate on elecirical type fiow meters,

To educate on Viscosity, Humidity and Moisture conlent.

To educate on smar ransmitiars.

Course Dulcomes

After complefion of the cowrse, the stedenis will be sbie to

€O - Understand the working of different variable head type flow meters. (K1)

CO2 -Uinderstand the working and calibration of quantity fiow meters, varable area flow melers
and mass flow mebers, (K1)

COJ - Undersiand the working of elactrical type flow meters. (K1)

COd - Gain knowladge about the measurement of viscoaity, humidity and moisture. [K2)

CO5 - Acouire knowledge on smarl renamitiers, (K3)

UNIT1 VARIABLE HEAD TYPE FLOWMETERS (8 Hrs)
Expression for fiow rate through restriction{compressible and incompressible flow) -Orifice plate; different
types of orifice plaes = Cd variation = pressure tappings = Venturi iube = Flow nozzle = Dall tube = Pitof
fube: combined pitol tebe, averaging pitot tube = Installation and applications of head flow metess.

UNIT Il QUANTITY METERS, AREA FLOW METERS AND MASS FLOW METERS (9 Hrs)
Positie displacemant flow metars: Mutating dise, Reciprocating piston and Oval gear flow meters -
Inferential mefer — Turbine flow meter — Variable Area flow meter: Rotameter —theary, cheracteristics,
inztallation and applications — Mass flow meter— Angular mamentum — Thermal, Cocialie type mass flow
mieters — Calibration of low melers: = Dynames waighing method,

UNIT Il ELECTRICAL TYPE FLOW METERS (8 Hrs)
Principle and construclional delaills of Eleciromagnelic flow meter = Ultrasonic flow meters — Laser
Doppler anemometer = Vordex shedding flow meter = Target flow meter = Guidelines for seleclion of flow
mater = Cipan channel fiow measurement — Sofd flow raie measurement,

UNIT IV MEASUREMENT OF VISCOSITY, HUMIDITY AND MOISTURE (9 Hrs)
Vistosity: Saybolt viscometer - Rotameter type and Torgue fype wiscometers — Consistancy Meters =
Huemidity: Dry and wet bulb psychrometars — Resistive and capaciive type hygrometers — Diew cefl —
Commercial iype dew meler. Moisture: Different methods of moislure measuremenis =Thermal,
Conduclivity and Capacitive sensors, Microwave, IR and NMR sensors, Application of moisture
mzasurement - Moishure measurement in solids.

UNIT ¥ SMART TRANSMITTERS (9 Hrs)
Pneurmnatic transmitter: Cparation - Electronic transmitter: Study of 2 wire and 4 wire transmitbers —
Oiperation of Electronics and Smart tranemitters — Principle of operation of fiow, level, temperature and

pressure transmifters - Instaliation and Calbration of smart and corventional transmiiters,
B.Tech. Instrumentation and Control Engineering
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Text Books

1.

2012,

al;
. |

2013,

Reference Books
1, AK Sawhney and P. Sawhney, 'S Course on Mechanical Measurements, Instrumentalien and

Control’, Dhanpath Ral and Co, 2013,
2. B.K. Singh, 'Indusirial Instrumentation and Confrol’, Tata McGraw Hill, 2014,
3. DP. Eckman’, Indusirial Instrumentation’, Wiley Eastern Lid,, 2012,
4. P. Holman, "Experimental Methods for Engineers”, Intemational Stident Edition, McGraw H3l Book

Company, 2013,

5 Andrew W.G, “Applied Instrumentation in Process Industries — A survey”, Vol 1 &Vol2,

Gulf Publishing Company, Houston, 2012,

Web References

LIRS

COs/POs/P50s Mapping

hitps:Meciurencies in/subjectd Zindusiriak-insirumentation-|i
hitpa: e, soribd. com/presanistion 280874 587 Industrial-Instrumentalion-Nodes
hittpa:fnpted ac infcourses 0811 05 081050847
hitpe: i youlube comiplayiist7iat=PLLIRVcb-ign_DaSRnkCaOaljPDulcmxpo.
hitps:inpted ac. infcourses/1 081 0608108074/
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Cosbelin, ‘Measuremeant Systems — Application and Design’, Tata MeGraw Hill publishing company,

R.K. Jain, 'Mechanical and Industrial Measurements', Khanna Publishers, Mew Delhi, 2010,
[. Patranabis, Principles of Industrial Instrumentation’, Tala MeGraw Hll Publishing Company Lid,

Program Specific
c0s| Program Qutcomes (POs) Outcomes (PSOs)
PO1|POZ |PO3 | PO4 | POS | PO6 | POT | POB | PO8 | PO10 | PO11 |PO12 [PSO1 [PSOZ | PS03
1| 3 3 2 1 2. | 2 2 = - 2 - 3 2z 3 TR
- 3 3 | 2 3 | 2 2 - - 2 - a 3 3 2
3| a3 Z 3 | 2 Xl 2 ] = - 3 - 3 3 3 3
4| 2 3 2 2 202 Z - - 3 . 3 2 3 3
E| 3 | 2 3 3 2 | 2 ) - 2 2 2 3 3

Correlation Level: 1 - Low, 2 — Medlum, 3 - High
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U19ICTE3 INTERMNET OF THINGS FOR AUTOMATION

Course Objectives

Te understand fundamental conceplis of 1oT,

To sludy aboul scftwane and Rardwane components of loT,

Taintroduce tha Python Scripting Language which is used in many |oT devices
Tounderstand framework used in loT applications development

Te study about applcation of (ol

Course Dutcomes

After complefion of the course, the students will be able to
€01 - Understand the terminalogy and technology of 10T, (K2)

CO2Z - Analyse software and hardware companznts of laT, (K2)
GO = Gain knowledge of python scripting language. (K3)

COd - Gain knowledge on loT applicatons development, (K3)

CO5 - Implement basic loT applications on embedded platform, (K3)

UNIT I INTRODUCTION TO INTERNET OF THINGS (8 Hrs)
Architectural Owenview, Design principles and needed capabiligies, loT Applications, Sensing, Actuation,
Basics of Networking, M2ZM and loT Technology Fundamentais- Devices and gateways, Data
management, Business processes in 10T, Everything as a Service(Xaa5), Role of Cloud in kT, Sscurity
aspects in koT.

UNIT Il ELEMENTS OF laT {8 Hrs)
Herdware Components- Computing (Arduing, Raspberry Pi), Communication, Sensing, Actuation, 10
interfaces, Software Components- Programming API's (using Python/MNode js/Srduing) for Communication
Protocols-MOTT, ZigBes, Blustooth, CobP, LDP, TCP.

UNIT Il INTRODUCTION TO PYTHON (9 Hrs)
Infroduction to Python - Language features of Pythan, Data types, data sbructures, Control of flow,
functions, modules, packaging. file handling, dataffime operations, classes, Exception handling. Python
packages - JSON, XML, HTTFP Lib, URL Lib, SMTP Lib.

UNIT IV loT APPLICATION DEVELOFMENT (8 Hrs)
Solution framework for loT applications- |mplementation of Device integration, Data scquesition and
integration, Device data siorage- Unsiructured data storage on cloudiocal server, Authentication,
authorization of devices.

UNIT ¥V [oT APPLICATIONS {9 Hrs)
loT applications - Home Automation-Agriculiure- Healthcare — Survadlance Applications — Smart Grid -
Infroduction to Industrial laT {koT),

Text Books
1. Intermnet of Things - A Mands-on Approach, Arshdeep Bahga and Vijay Madisetti, Universities
Press, 2015, |SBN: GTEE1T73710547

B.Tech. instrumentation and Control Engineering
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2. Permmy Les, “Internet of Things for Architecis: Architecting IoT solutions by implementing sensors,
commyunication infrastruciure, edge computing, anafytics, and security”, Packt, 2018,
3. Gelling Stared wih Raspbery P, Mali Riehardson & Shawn Wallace, O'Reilly (SPD}, 2014
4. Oliser Hersent, David Boaswarthick, Omar Elloumni, “The Interned of Things: Key Applications and
Protocols”, = Edition.
Reference Books
1. Deitel and Deitel, *Java: How to Program”, Sth Ediion Printice Hall 2012
2. Vijay Madisetli, Arshdeep Bahga, “Internet of Things; A Hands-On Approach®, 2014,
3. David Hanes, “loT Fundamentals: Retworking Technologies, Prolocols, and Use Cases for the
Imiermat of Things", Cisco press, 2017
4, B K. Trpathy and J.Anuradha, “Intemet of Things — Technologies, Applications, Challengas and
Salutions™, Taylors Francis, CRC Press, 2018,
5 Qusay F. Hassan, Attaur Rehman Khan, Sajjad A Madani, “Internet of Things - Challenges,
Advances, and Applications”, Taylord Francis, CRC Press, 2007
Web References

15
2 htps:fecturenotes infarbject 3T Ofintermet-of-things-ict
3. htpsVnptelac infeourges’] 06/1 05106105166/
4. hitpsiinternetofhingsagenda techtanget.com/

hittps:flecturenotes innotes/21082-note-for-intarmet-of-things-iot-by-srikant-vas

COs/POs/P30s Mapping
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U18ICTE4 PROCESS CONTROL L T P €

Course Objectives:

» Tointroduce technical terms and nomenclature associated with Process conirol domain.

+ To familiarize the siudents with characieristics, selection, sizing of control valves.

=  To provide an oveniew of the features associated with Industrial type PID controllar.

=  Tomake the students uncerstand the vanous PID tuning methods.

» To elaborate different types of conlrol schemes such as cascade conired, feed forward control amd
Model Based confrol schames.

Course Qutcomes:

After complefion of the course, the sfudents will be abile to

CO1 - Infroduce the dynamics of variows processes. (K1)

CO2 - Acouire knowledge on the characteristica, Selection and Sizing of final control elements, (K2)
CO3 - Learn the effect of various contral actions. [K2)

CO4 - Understand the evalualion eriteria and luning techniques of controliers. (K1)

C06 = Understand the concept of mult loop confrol techniques. (K1)

UNIT] PROCESS MODELLING AND DYNAMICS (9 Hrs)
Mesd for process control — Mathematical Modelling of Processes: Level, Flow, Pressure and Thermal
processes = Inleracting and non-inferacting system - Continuous and batch processes — Self reguiation =
Seaneo and reguiatony operations = Lumped and Distributed parameter models — Heat exchangar = CETR
— Linearization of nonlinear systems.

LUINIT Il FINAL CONTROL ELEMENTS {9 Hrs)
Actuators: Pnewmatic and eleciric actrators — Control Valves-Characteristic of Condrol Valwes: Inharent
and Instafled characteristics - Valve Positioner — Modelling of a Pneumatically Acluated Coplrol Valve —
Valve body:-Commercial valve bodies-Cantral Valve Sizing = Cavitation and flashing.

UNIT Il CONTROL ACTIONS (9 Hrs)
Characieristic of ON-OFF, Proportional, Single speed floating, integral and Dervalive controllers. = P+,
P+D ard P++D conired modes = Practical forms of FID Confrolier = PID Implementation Issues:
Bumpless, Autofmanual Mode transfer, Anti-reset windup Technigques — Directireversa action.

UNIT IV PID CONTROLLER TUNING 9 Hrs)
FID Conroller Design Spedcfications: Critena based on Tima Response and Crera based Freguency
Response - PID Controller Tuning: Z-MN and Cohen-Coon methods, Continuous cycling method and
Damped oscillation method, optimization methods, Aulo funing- Evalualion criteria = LAE, ISE, ITAE and
¥ decay ratio,

UNIT ¥V CONTROL TECHNIQUES AND APPLICATIONS (9 Hrs)
Feed-forward contrel — Ratic contral — Cascade confrol — Inferential control — Split-range and introduciion

o mullivariable control — Applications from distillation colemn and boiler syetems — IMC— Adapdive control
— P&ID diggram,

B.Tech. Instrumentation and Control Engineering
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Text Books

1. Seborg, D.E., Edgar, T.F. and Mellichamp, D.A., "Process Dynamics and Control”, YWiley John and
Sons, Jrd Edition, 2010,

2. Bequette, B.W., “"Process Controd Modeling, Design and Simulation”, Prentice Hall of India, 2008,

3. Stephancpoulos, G., "Chemical Process Conlrol”, Prentice Hall of India, 2003,

Reference Books

1. Coughanowr, DLR., "Process Systems Anslysis and Control”, McGraw - Hill Infernational
Education, 3 edition 2013,

2 Cuntiz D. Johnzon, *Process Control Instrumentation Technology”, 8' Edition, Pearsan, 204 3.

3. Considing, DM, Process instruments and Controls Handbook, Second Edition, MoGraw, 51 edition
2008,

4_ Hela. G. Liptak., "Process Contrel and Opiimization”, Instrument Engineers' Handbook., volume 2CRC
Press and 154, 2005

6. D. P, Eckman, "Autormnatic Process conbral®, 710 Eddion, John Wilsy, Mew York, 1820,

Web References

1. hitpiiwww, pe-education memaster.ca/

2. hitps:icontralguru. comy/

3. hitps: . youlube. comfwatch Tv=erZcnOPVPE

4, hitpothewearinstrumentaticnword. comdfinstrumentation_tutorial .htm
&, htlpoifwwie po-educalion. momaster. calnstrumentation’go_inst. htm

COs/POs/PS0s Mapping
Program Specific
cOsl Program Dutcomes {PDs) Du:?ma -FFE Os)
PO1 (PO2 | PD3 (PO4 | POS |PO6 | POT | FPOS | POS | PO10 | PO11 | PO12 | PSO1 | PS02 | PS03
1 3 3 3 - - 1 1 - 1 - 1 1 3 1 2
2 3 1 3 = . 1 1 - 1 1 1 3 1 2
. 3 3 3 - - 1 1 - 1 - 1 1 3 1 3
4 3 3 3 - - 1 1 - 1 - 1 1 3 1 3
- 3 3 3 - - 1 1 - 1 1 1 3 1 3

Caorrelation Level: 1 - Low, 2 = Madium, 2 - High
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U1sicPed INDUSTRIAL INSTRUMENTATION LAB L T P € Hm
0 e z 1 30

Course Objectives

+ To mparl an adequate knowledge and experise to handle equipment gensrally svaizble in an
industry,

# To make the students aware about calibralion of meters and sensons.

To make the students awsre about calibration of transmiliers,

= To make the shsdents conscious abowt the working and operatien of different types of analytical
Inskruments.

= To idantify, formulate, and analyze problems regarding sensors and transmitiers.

L

Course Outcomes

After completion of the courss, the students will be able o

GO - Experimentally measure the flow of the indusirial process. (K1)

CO2Z = Measure the level parameter of the industrial process. (K2)

CO3 - Experimentally measure the temperature of industrial process. (K1)

GO4 - Measure and analyze pH value of different solutions. (K2}

GOS5 - Measure and analyze physiological parameders such as BP, ECG, pulse rate. (K3}

Li=t of Experiments

1.  Measurement of forqua, Viscosity and vacuum

2. Calibration of pressure gauge using dead waight tester.
3. Measurement of level using dip transmitter.

4.  Measuramant of flow wsing

a) Diecharge coafficient of orifice plabe

) Calibration of manometer.

Calitration of Control valves,

Calibration of | to P and P to | converters,

Calitration of Pressure Switch, RTD and Thermacouple,

Measurement of Absorbance and Transmittancs of Tes! solions wsing UNV-Specirometer
Slandardizalion and measurement of pH values of different solulions

0. Messurement and analysis of ECS and pulse rate.

L R

Reference Books

1. ©O. Doebeln, “Measurement Systems = Application and Design”, Tata MoGraw Hill publshing
company, 2012,

2. R.K. Jain, “Mechanical and Industrisl Measurements™, Khanna Publishers, New Deinl, 2015,

3. D. Patranabis, "Principles of Industrial Instrumentatio™, Tata McGraw Hill Publishing Company Lid,
2013

Web References:

httpafinptel.ac.infcourses1 08/ 061081 05064/

hiips:fidl, acm org/dobbook1 0, 55552601 B4.
hitps:Mecturenotes infsubject4 2indusirial-instrementation-ii

https:fhenww. scribd comipresentation/ 26057458 7 industrial-instrumentation-Nates.
httpa:finptel. ac. nfeourses™ 081 05M 021 D506

g ga g3
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COs/POs/PS0s Mapping
Program Specific
g | FEumm Butpomes {FOs) Outcomes (PE0s)
PO1| POZ | PO3| PO4| POS | POG | PO7 | POB | POB | POT0| FO11| PD1Z | P01 | P502 | PS03
Al S T [T e [ (= R AT e = = > 2 :
] 2] = | = | ol el = > = : : -
=1 = = il o= = = = z = s =
d - = =,
5 | 3 : | T =

Cormalation Lavael: 1 - Low, 2 = Medium, 3 - High
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L T PG Hrs
U1gIcPe2 INTERKET OF THINGS LAB 0 o 9 14 Al
Course Objectives

s Tosudy varous Linu command used in Raspbemy P

To learn python programming for implementing simple arlmetie and string aperations,
To study the design of implementing Inpuly output gystem of Raspbery Pi

To sludy sensor and achuator interface with raspberry PL

To study cloud data siorage implementation

Course Outcomes

After completion of the course, the sfudents will be abile to

CO1 -Acquire knowledge on inux commands i command terminal (K2)
CO- [Bsminate LED Eght through various programming loglc, (K1)
C02- Exposure bo the system design aspects of Raspbemy Pl (K2Z)
CO4 - Design applications for cusiomized reguirements. (K1)

GOS5- Understand cloud deta storage implementalion. (K2)

List of Experiments
1. Start Raspberry Pi and try various Linux commands in command terminal window:
ils, od, touch, mw, rm, mian, mikdr, rmadén, tar, gzip, cal, more, less ps, sude, eron, chown, chgrp, ping
etc)
2. Run gome python programs on Pi like:
s Faead your name and print Helle megsage with name
& Read two numbears and print thair sum, difference, produc and dhizion,
& Word and characier count of a ghven string
¢ Area of o given shape [rectangle, tiangle and circle) reading shape and spprogpriate values from
slandand input
3. Light an LED throwgh Python program
4. Get input from two swilches and switch on corresponding LEDs
&, Flash an LED 2t a given on time and off lime cycle, where the two times are taken from a file.
8. Flagh an LED based on cron output {acts as an alarm)
7. Switch on a relay af a given time using cron, where the relay’s comtact lerminals are connected 1o a
boad,
B. Gel the slalus of a bulb af 2 remole place (on the LAN) through web
8. Reading Temperature sonsor data using Raspbemy Fi
10. Cloud data storage implernantation using Raspberry Pj

Text Books

1. Deited and Deitel, "Java: How to Program®, 8 Edition Printice Hall 2042

2. Vijay Madisetti, Arshdeep Bahga, “Internet of Things: A Hands-On Approach®, 2014,

3. Dawvid Hanes, "loT Fundamentais: Networking Technalogles, Protocols, and Use Cases for the
Internet of Thinga®, Cizco press, 2017

Reference Books
1. B.K. Tripathy and J. Anuradha, * Intemet of Things - Technologies, Applications, Challenges and
Solutions’, Taylork Francis, CRC Press, 2018,
B.Tech. Instrumentation and Control Enginearing
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2. Cusay F, Hassan, Aftaur Rehman Khan, Sajjad A Madand, “Internet of Things - Challenges,
Advances, and Applications®, Taylor& Francs, CRC Press, 2017

Web References
1. httpsiecturenotes. ininotes21 062-nofe-for-inernet-of-thing s-iot-by-srikant-vag
2. hitps:Mecturenotes infsubject3 7 intemed-of-things-iol
3. hitpeclinptel ac.inlcourses! 081 0501 081051 Ba/
4. hitpecdinternetofihingeagenda techiarget comd

COs/POs/PS0s Mapping
Program Specific
c0s ek ol {POs) Outcomes (PS0s)
PO1|PO2|PO3|PO4|POS| POE | POT [ POB | POS [PO10[PO11 [ PO12 | PSO1 [PSO2 | PS03
1 3 2 - - - - - . 3 2 1
2 . i - . - 2 2 - 1 2 2 1
3 2 3 - 2 - - 2 2 - - 2 2 1
4 3 3 - = = = = r - = 1 2 2 1
5 3 3 - - - - - - - - 1 2 2 1

Cormelation Level: 14Low, 2-Medium, 3- High
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PROCESS CONTROL LAB L T P C Hres

LM8ICPe3 g i vty o
Course Objectives

= Towwdersiand the process plant and Piging and Instrumentation diagrams.
* To gat adequate knowledge about practical isswes of various controllier modes and methods of tuning
of PID controlles
To gef adequate knowledge about practical lssues of ciosed loop conirol of processes.
To imphement tuning in the FID controller for sol processes.
To impart knowledge on Interacting and non-interacting system.

Course Outcomes

After completion of the course, the students will be ahls fo

GO - Understand the practical issues of clesed loop control of processes, (K1)

CO2 - Design process control system components to meet desired nesds within realistic
eonstraints, (K2)

€03 - Understand tuning of level, flow, temperature and pressure process. (K1)

CO4 - Evaluate the dynamic behaviour of Interacting and Non-interacting System. (K2}

CO5 - Acquire knowledae on PID enhancements. (K1)

List of Experiments
. Study of Process Control Training Systemn and Piping and Instrumendation diagram of a  plant.
. Study of Inherent and Installed Characteristics of Control Valhwes.
. Tuning and Closed loop control of Level Process.
. Tuning and Clzsed |loop contral of Flow Process.
- Tuning and Closed loop control of Temperature Process,
. Tuning &nd Closed loop control of Pressure Process.
» Design and implementation of OWOFF Controler for the Temperature Process.
f. Tuning PID Controlier for sofl processes. (Mathematically describad processes),
A. Tuning and diosed loop control of Elecironic Processes.
10, Design and implermentation of Interacting and non-interacting system
11, Simulation study on PID Enhancements

-Jd:-m.p..um.q-

Referance Books

1. M.A Anderson, Instrumentation for Process Measurement and Control, Chilton Company, 2012,

2. D:M. Considine, Process Instruments and Controls Handbook, McGraw - Hill. reprint 2013,

3. Coughanowr, D.R., *Procass Systems Analysis and Control®, MeGraw - Hill infernational
Education, 3 edition, 2013,

4. Curlis D. Johnson, *Process Control Instrumendation Technology”, Bth Edition, Pearson, 2013,

5. D. P. Eckman, *Automatic Process contral®, Tth Edition, John Wiley, New York, 1990,

Web References
1. hitps:i¥nplel ac infcowrsea 0310303103037/
2, hitpiiwnas nptelvideos. inR2012M 1process-contral-and-instrumantation. il
3. hitps:ifwaww. youtube comfwatch fv=J1-t2Qigifl

B.Tech. Instrumentation and Control Engineering
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COsPOsPS0s Mapping

Program Specific

Ol Program Outcomes (POs) Outcomes

{PSOs)
PO1[PO2[PO3|PO4 [POS[POG [POT |POB|POB[PO10|PO11 | PO1Z|PSO1[PS0OZ PS03
I e e ) B R T S - 1 Z 3 2 3
=301 O T O D S P =3 B = 1 E 3 2 3
¥l & Tl = =l Sl d == A 3 1 = 3 2 3
R e e = 1 = 3 2 3
5 3 e 3 - - 1 1 - 1 - 1 - 3 3 3

Caorrelation Level: 1-Low, 2-Mediwm, 3- High
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u19ICCeX CERTIFICATION COURSE - IV L T P C Hrs
0 0 4 - 50

Sludents . shall choose an Intemational cerification cowse offered by the recuted
organizations ke (Google, Microsoft, IBM, Texas Instruments, Bantley, Autodesk, E plan and CISCO,
etc. The duration of the course i940-50 hours specified in the cumiculum, which will be offered
through Centre of Excellance.

Fass /Fail will be determined on the basis of parficipation, attendance, performanca and
completion of the course. If a candsdate Fails, hefshe has fo repeat the course in ihe subsequent
years. Pass in this course is mandatary for the award of degree.

B.Tech. instrumentation and Control Enginearing
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U191CSs61 SKILL DEVELOPMENT COURSE T: L
[Foreign Languaged ELTS-I) 0

Student should choose the Foreign Language | IELTS course ke Japaness § French [ Germany ¢/ IELTS, eic.
approved by the Department commitiee comprising of HeD, Programme Academic Coordinator, Class
advisor and lenguage Experts. The courses are fo be approved by Academic Council on the recommendstion
of HoD at the beginning of the semester § necessary, subject to ratificetion in the meot Academic council
mesding. Students have o complets the courses successfully. The Committes will monitar the progress of the
student and recommend the grade (100% Continuous Assessmen! patiern) based on the completion of
course. The marks attained for this course is not considered for CGPA calculation

B.Tech. Instrumentathon and Control Engineering
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U19ICS62 SKILL DEVELOPMENT COURSE B: LT P C Hs
(Technleal Beminar) 00 2 - a0

Course Objectives

= Toencowrage the students to study advanced engineering developments

= To prapare and present technical repors,

= To encourage the students to use varicus teaching alds such as over head projecions, power
point presentation and demonsirative modsels,

Course Outcomes

Affer completion of the course, the students will be abls to
COA - Review, prepare and present lechnological developments.
CO2 — Face the placement intendews.

Method of Evaluation:
#« Dwring the seminar session each siudend is expected 1o prepane and present a topic on
engineeringiechnology, for duralion of abaut 20minuies.
s |ma session of three periods per week, B 010 students ane expected (o present the Sominar.
« Each student is expecited to present 2t least hwice during the semesier and the student is
evaluated based on that.
# At the end of the semester, ha fehe can submit 3 report on hig / her topic of seminar and marks
are given based on the repart,
# A Facully guide is o be alotted and hefshe will gulde and monitor the progress of the student
and maintain atendance also,
=  [Evaluation is 100%intemnal Themarks attained for this course is not considered for CGPA calculation,

B.Tech. Instrumentation and Control Engineering
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U18ICS563 SKILL DEVELOPMENT COURSE o: L T
{ NFTELSODC-) 0 0

Student should register anline courses like MOQCEWAYAMMPTEL efe. approved by the Depadment
commities comprizing of HoD, Programme Academic Coordinator, Class advizor and Subject Experts.
Students have to complets the relevant onfine courses successfully, The list of onlne courses s o be
approvad by Academic Councl on the recommendstion of HoDr at the beginning of tha semester if
necaezary, subject to ratification in the next Academic councl mesting. The Commitiee will monitar the
progrese of the efudent and recommend the grade (1004% Continuous Azssssement pattern) bazed an tha
completion of course /| marks secured in online examinations. The marks attained for this course is not

considened for CGPA caloulaton.

B.Tech. Instrumentation and Conirol Engineering
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U1gICME1 PROFESSIONAL ETHICS L T PC
0 0

Course Dbjectives

« Toenable the students to create an awareness on Engineering Ethics and Human
Values, o instill Moraland Social Values and Loyalty and fo appreciate the rights of
odhars,

Gourse Dutcomes

After complefion of the course, the sfudents will be able fo
Apply ethics in society, discuss the ethical isswes related 1o engineering and realize the
responsibiities andrights in the sociaty

LIMIT | HUMAM VALUES (6 Hrs)
Moarale, values and Ethics — Integrity — Work ethic = Service leaming — Civic virtue —
Respect for others = Living peacefully = Caring — Sharing — Honesty — Gourage = Valuing
time — Cooperation — Gommitment — Empathy — Self confidence = Characier = Spirituality —
Infroduction to Yioga and mediation for professional excellence and stress management.

UMNIT Il ENGINEERING ETHICS {6 Hrs)
Senaes of .Engineering Ethics” — Varety of moral issues — Types of inguiry — Moral
dilemmas — Moral Aulonomy = Kohlberg's theory — Gllligan®s theory — Consensus and
Confroversy = Models of professional roles

- Theories about right action — Self-interest — Custorns and Religion = Uses of Ethical Theorizs

UNIT Il ENGINEERING AS SOCIAL EXPERIMENTATION {6 Hrs)
Engineering as Expermentation — Engineers as responsible Experimenters — Codes of
Ethics = A BalancedQutiook on Law,

UNIT IV SAFETY, RESPONSIBILITIES AND RIGHTS SAFETY (6 Hrs)
and Risk — Assessment of Safety and Risk = Risk Benef Analysis and Reducing Risk —
Respect for Authority

= Collective Eargaining — Confidentiality — Conflicts of Interest — Occupational Crme =
Professional Rights = Employee Rights = Intelleciual Property Rights (IFR) —
Discrimination

UNIT ¥ GLOBAL ISSUES {6 Hrs)
hMullimationsl Corporations — Emdronmental Ethics — Computer Ethics — Weapons

Development— Engineers es Managers — Consulting Engineers — Enginesrs as Experl

Witnesses and Advisors — Moral Lesdership —Code of Conduct — Corporate Social

Responsibility

B.Tech. Instrumentation and Contral Engineening
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Reference Books

1. MikeW. Mariin and Rofand Schinzinger, "Ethics in Engineering”, Tata MeGraw Hill, Mew
Delhi, 2003,

Gavindarajan K, Matarajan 5, Senthil Kumar V. 5, "Engineering Ethics”, Prentice Hall of
india. New Delhi, 2004,

Charles B. Fleddermann, ‘Engineering Ethics®, Pearson Prentice Hall, Mew Jersey, 2004,
Charles E. Harrie, Michael 5. Prilchard and Michael J. Rabins, "Enginearing Ethics ~
Concepts and Cases’, Cangage Learning, 2008

John R Boakright, "Ethics and the Conduct of Business”™, Pearson Education, New Del,
2003

Edmund G Seebauer and Roberd L Barry, "Fundametals of Efhics for Scienlists and
Engineers”, DxfordUniversity Press, Cucfond, 2001

7. Lawra P. Hartman and Joe Desfrding, "Business Ethics: Decision haking for Personal

p

m o AW

Web References
1. www.onlinesthics, org

2. WWWLNEpE, o
3, ww_globalethics ong
4, www.ethics.ong
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LU18ICTTY BIOMEDICAL INSTRUMENTATION L

L
o =
Tl
w0

Course Objectives

*  Tounderstand the concepld of basie cell structune and its funclions
= Toknow about the different bio potential efectrodes and amplifiers
= To sfudy about the different instruments used for disgnosis

= To familiarize with therapeutic inetruments

= Togetthe basic idea about modem imaging system and telamatry

Course Quicomes

After complation of the course, the sfudants wil ba able o

COA - Recall the stnecture of eell, physiclogy of different blalogleal systerns and thelr functions. (K1)
COZ - llestrate the types of electrodes and messurements of biological parameters, [K2)

C03 - Impart knowledge on the working of diagnostic mstruments. [K2)

COd - Analyse the measurements of therapeutic instrumeanis. (HL2)

CO& = Deseribe the working principle of imaging sysiems, (K2)

LINITI ELECTRO PHYSIOLOGY (8 Hrs)
Cell Struciure and its function- Eledirical, Mechanical and Chemical Activities - Aclion and Resting Potential-
Crganization of Nervous System - CNE - PNE - Neurgns - fAxons- Synapse - Propagation of Elecirical
impulses along the Merve-Sodium Pump -~ Cardicvascular System- Physiology of Heart, Respiratory
system - Physiclogy of Lung, Renal systam - Physiology of Kidnay.

UNITII EBIO POTENTIAL ELECTRODES AND TRANSDUCERS (8 Hrs)
Dezign of Medical Instruments - Components of Biomedical Instrument System =Sources of Blo medical
gignals = Electrodes: Micro Elecirodes, Nesdle Electrodes, Surface Elecirodes. Blomedical lransducars:
Active and Passive Tramsducers — Bio-signal amplifiers: Instrumentation amplifier, lsolation Amplfier,
Preampéfier, Curment Amplifier, Chopper Amiplifier,

UNIT Il INSTRUMENTS USED FOR DIAGNOSIS (8 Hrs)
ECG, Einthowen Triangle, Lesds, Vector Cardiograph, Measuremeni of Cardiss Output, EEG, EMG,
Plethysmography, Bleod Flow Measurements, Blood Measurernents Like pH, PCO2, PO2Z, Holter Monltor-
Respiratory Rate Measurement - Oximeter, Patient Monitoring System, ICCU, Bone Density Measuremaent.

UNIT IV RECENT TRENDS AND INSTRUMENTS FOR THERAPY (3 Hrs)
Dialysers - Surgical Diathermy - Electro Anaesthetic and Surgical Technigues, Single Channel Telemetry,
Multi-channe! Telemelry, Implaniable Telemetry, Wireless Telemetry, Telemedicine, Telemedicine
Applications, Stem Cell Therapy- Sources of Elecric Hazards and Safety Techniguss,

UNITY MODERN IMAGING SYSTEMS (9 Hrs}
Ultresonic Dizgnoss, Ukrasonic Scanning. Eoiopes in Medical Diagnosis- Pace Makers, Defibrillators,
Doppler Monitor(colour), Medical imaging-X-ray generation, DXA, Radiographic and Fluoroscopic
Technigues - Image Indensifiers-Computer Aided Tomography, PET, SPECT- Laser Applications-
Echocardisgraphy-CT Scan -MRIF NMR-Endoscopy.

B.Tech. nstrumentation and Contral Enginecring
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Text Books

1. Khandpur, *Handbook of Biomedical Instrumentation” 27 Edition, Tata MeGraw HIll, 2003,

2. Arumugam M. “Biomadical Instrurmnentation”. Anuradha FubBcations, Reprint 2000,

3. Khandpur, Raghbir Singh, "Biomedical instrumeniation: Technology and applications” 2M Edifion,
Mecgraw Hill, 3005,

Reference Books

1. Ananda natarsfan, R, "Biomedical ingirumentation and Measwements®, 2™ Edition, PHI Learning Pyt
Ltd., 2041,

2. Jog, Mandini K., "Electronics in Medicing and Biomedical Instrumentation”, 2™ Editlon, PHI Leaming Pyt
Lid., 2043,

3. Bingh, Mandeep, “Infroduction to Homedical instrumentation®, 2™ Edition, PHI Learning P, Lid., 2014,

Web References

1. hitps-fhane Bbguides combmefwebsites

2. hitps-firesearchouides danmouth edwc. php7g=a77404

3. hiips:/fwwiw google comisearch Polient=firefox-b-dBg=npiel+bm

COs/POs/PS0s Mapping

Program Outcomes (POs) Program Specific
#- | R e ey Rty Outcomes{PS0s) |
PO1 [PO2 [ PD2 [PO4 |POS| PO POT| POB | POS] PO10] PO11| PO12| PSO1 P02 | PSOZ

3 3 - 5 : = i . ; ] 2 - 3

Fl 3 2 - = = e - E - 1 2 1 3

3 2 2 - - 31 - - q 2 = 3

4 3 5 - 0 - - - - 2 2 2 3

3 2 E 1 1.3 | 1 1 : z = 2 2 i 3

Correlation Level: 1-Low, 2-Medium, 3- High
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U18ICT72 PROCESS AUTOMATION .

Course Objectives

#  Toknow about the design of a system using PLG infroduced in details,
To study about PLG Programming

To sfudy Indusirkal DCE,

To have an exposasne to HART and Field bus

To know about advanced lopics in automabon,

Course Quicomes

After complefion of the coursse, the siudenls will he able fo

201 - Understand working of PLC, 10 modules of PLC, automation and applications in mdustry, (K1)

CO2 - Acquire knowledge on the design of systeme using PLC and PLC programming. (K1, K2, K3)

CO3 -Gain knowledge about the SCADA architecture, communication in SCADA, develop any application
based on SCADA along with GUI using SCADA software. (K1, K2)

CO4 - Undersiand the fundamentals of DCS and ifs imporfance. (K1)

05 - Study the fundamentals of advanced Automation, {K1)

UNITI PLC ARCHITECTURE AND INTERFACE MODULES {2 Hrs)
Introduciion - Principles of operation — PLC Architeciure and specifications — PLC hardware components
Anabog and digital /O modules, CPL and memory module = Programming devices -comparative study of
induestrial PLC's.

UNITII PLC PROGRAMMING (9 Hrs)
Ladder logic -PLC ladder diagram, Converting simple relay ladder diagram into PLC nelay ladder diagram_
FLC programming Simple instructions - Latching relays - sequential fumction instruction est-program
ecounter, data manipulation, ehart Anthmetc, shiff repisiers and sequencers — Struciured Text
Programming.

UNIT Il APPLICATION OF PLC AND INTRODUCTION OF SCADA (8 Hrs)
Application of PLC —Simple materials handling application, Aulomatic contred of warshouse door, Molor
control, Bottle Label detection and process control application. SCADA - Hardwara and software, Remota
terminal unds, Master staticn, Communication archifectures and Open SCADA prodocols.

UNIT IV DISTRIBUTED CONTROL 8YSTEM (3 Hrs)
Evolution — Different architeciure — Locad control unlt functions — Operator Inferdesca — LLOW and HLCH -
redundancy concepls = Displays = Communication networks and communicalions standards in DCS =
Enginsering Interface = Fackors bo be considered in selecting a DG5S,

UNITYV ADVANCED TOPICS IN AUTOMATION {8 Hrs)
introduction To networked confrol syslems- Plant wide conbral - Infemed of Things- Clowd basad
Butomation-OLE for process confrol - Safely PLC - Case studies: PLC - SCADA - DCS.

B.Tech. Instrumentation and Control Engineering

N



Academic Curriculum and syllabl R-2019

Text Books
1. Frank. D Petrezuslls, Programmable logic controllers, MeGrewhill, Third edition, 2010
2. Lucas. M.P., Distributed control systems, VanMosirand and Reinholdeompany, WY, 1985,

3. Hughes. T.Programmable conlroliers, ISA Press, 2000,

Reference Books

1. McMillan, G. K. , Process Indusirial Instrument and conirols handbook, MeGraw Hil, Newyork, 1999,

2. Berge.l., Field buses for process controd: Engineenng, operation and maintenance, IS8 Press, 2004,

3. Clamke, G, Reynders, [V, and Wright, E_, “Practical Moderm SCADA Protocols: DINP 3,

4, Mikel P, Grover , &t, Al “Indusirial Rebots — Technology Programming and Applications”, MeGraw Hill,
1980

£ Behrowz &, Forouzan, "Data communication and MNetworking”, Tata MeGraw-Hill, 2004,

Web References

1. hitpz:iinpdel_ac.infcourses1 081 0E0E3

2. hitps:ihwww.google comfamplsfcontrolstalion. combwhal-is-a-distributed-control-systemfamp/
3, hitpa:iinptel. ac.infcourses/1 081051 08105088

4, hitps-Nonlinecourses, nptel, ac infnoc20_me 30/ preview

£. hitps:iinptel_ac.infcontent/syllabus_pdi 08 105088 pdf,

COs/POs/PS0s Mapping

Program Qutcomes (POs) Program Specific
coe | . Outcomes(FS0e)
PO1 [PO2 |{PO3 |PO4 | POS|POGE| POT| POR | POY) PO10| PO11| PO12| PSO1 PS02 | PRS0

1 i - 1 1 £ = 1 - 1 1 £ 2 z 7 Z

ERFEE SRR R ETE T EFRERN TR

o I T R R T 58 A I R B

4 - - 2 2 2 | 1 1 1 2 2 1 1 2

5 1 1 - - 1 | - - - 1 3 1 1 1 1

Carelation Level: 1-Low, 2-Medium, 3- High
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BUSINESS BASICS FOR L T P & Hrms

GISICET) ENTREFPRENEUR [ 1 20

Course Objectives

» To develop a clear understanding on Business Plans and their significance.

= Tao ke familar with varlous forms of business eppropriate for an individual antrepreneur
= Toundarstand various ways of judging & successful opporfunity for an entrepreneur

= Toknow the ways to formulate a successful Oparation Plan

= To be aware of things to know fo prepare effective financial and markeling plans

Course Qutcomes

After complelion of the course, the studenls will be able fo

C01 - impact comprehensive knowledge of an entrepreneurial ecosystem, [KE)

C02 - Understand the need and significance of Business Plan in the success of an Enterprise (K2)
C03 - Understand the ways 1o judge the economic and business viabiity of proposed wventure. (K2)
CO4 - Ulikize the elements of success of entreprensrial ventures. (K3)

C05 - Evaluate the effectiveness of differeni enlreprencurial sirategies (K5)

UNIT I: THE ENTREPRENEURIAL PERSPECTIVE (6 Hrs)
Entrepreneurship and Family Business Management, Enfrepreneurship theory and practios, The Natune
and Importance of Entreprensurs, The Entrepreneurfal and Intrapreneurial Mind, The Individual
Entreprenaur, Intemational Enfrepreneurship Opportunities

UNIT Il: CREATING AND STARTING THE VENTURE (6 Hrs)

Creativity and the Business Idea, Legal [ssues for the Enfreprensur, the Buginess Plan, the Marketing Plan,
the Financial Flan, the Onganizational Flan

UMNIT lll: FINANGING THE VENTURE (6 Hrs)
Raising Finance, scaling up the venture, NDA'S and term shest, Sources of the Capital, Informal Risk
Capital and Venture Capial

Report Submission;

Grooming Entreprensurial Mind-seat

Interaction with Business Leaders/BankersNVeniure Capitalisis

Finding and evalusting an ides

Develop a buainess plan

Financing for a company start-up

Sefting up a company-legal entity

Entrepren=urial development and employment creation

Effects of creativity and innovation on the entreprenewrial performance of family business

Text Books

1. Frend, G, and Zehle, 5. (2004). Guide fo business planning. Profile Books Limibed,

2 Lasher, W. [2010). The Perfect Business Plan Made Simple: The besf guide fo writing a plan thal wil
secwre financial backimg for your birsiness, Broadway Books.

A Arjun Kakkar. (2008). Small Business Management Concepls and Techaigues for dmoving
Decisions, Global India Publications,

B.Tech. Instrumentation and Contral Engineering
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Reference Books

Aleccander Osterwalder and Yves Pigneur — Business Model Geaneration
Arthur F. DeThomas — Writing a Convincing Businass Plan.

Ben Horowitz — The Hard Thing About Hard Things.

Guy Kawasaki = The Ar of Start 2.0

Hal Shalton - The Secrets to Wiitling 8 Successful Businass Plan.

Bk i Rk

Web References

hitps:ifwena waveapps.comiog/entreprensurshipimportance-of-a-business-plan

hitps:fweaw entreprensur. comdarticle/ 200516

hitps: Hfemallbusinessbe calaricehow-o-use-vlabllity-fo-test-if-you-should-Ewest-in-your-business/
hitps: fwwnw infoentreprensurs orglen’guidesistralegic-planning’

hittp: fenwewr. markelingmo.comistrategic-planningmarketling-plans-budgeis
hitpa:ffwenn. mbda gov/pageican-documentation

ooim bt R

COs/POs/PSO0s Mapping

Program Specific
Program Qutcomes (POs5) _ Outcomes{PS0s)
PSO1 PS02 | PSO3

3 |PO4 { POS| POG | POT | POG

-
M

nlhuu-n g
-3
uwnumﬁ
bal na nal o] |8
uuuqu|
naf e oa| na) o) O

mum-a-a
>
mmmmmﬁl
.
3

P Pl | el | B | P
B3| Ba| ma| w3 -
Bl | Bl | B | =&
Lk | e | | L | L
1| | o | waf e
| | B | ==
L (B | ha [ na | pa
Ty ) ) Y

Comelation Level: 1-Low, 2-Madium, 3- High
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L T P CHrs
U1sSICPT2 PROCESS AUTOMATION LAB
0 0 2 1 30
Course Objectives

To understand practical issues of applications of PLC hardware,

To get adequale knowledge aboud practical issues of implementations of PLC and DCS.
To impart practical skills in Programming of PLC.

To impart practical gkills in Sensor data acquesition, data procassing and visualization,
T impart practical ekills in Interfacing the variows field devices with PLC.

Course Dutcomes

After completion of the course, the students will be alte fo

G001 - Understand the fundamentals and Programming of PLC. (K1)

CO2Z - Work with industrial avtomalion systems. (K1)

Ci03 - Desdan and implement conbrol schemes in PLE, (K1,K2, K3)

CO4 - Interface field devices with PLC. [K1, K2, K3}

COS - Deckgn and implement computer based contrel schemes for different proceszes. (K1, K3)

List of Experiments

1. Stedy of PLC field device interface modules (ALAD, DI,DO modules )

2. Programming Logic Gates Function in PLC

3. Implementing Mathematical Operations, Timer, Cownder operation wsing PLC

4, Programming Jump-to-subrouting and return eperations in PLC

5. PLC Exercises: 1. Traffic Light Contral and Filling/Draining Control Operation

6. PLC Exercises: 1. Reversal of DT Motor Direclion 2. ON/OFF Controlier for Thermal Process
7. Annunciator design wsing PLC

8. PLC based condrol of batch Process.

8. Study of Foundation Field bus 10T/ Wireless HART Enabled Transmifler,

10. Case study SCADA

Reference Books

1, Frank. D Petruzella , Programmable logle controllers, McGraw hill, Third edition.

2. Lucas. M.P., Distributed control systems, Van Nostrand and Reinhold company, NY, 1886,
3, Hughes, T, Programmable controllers, |58 Press, 2000

4, M. Chidambaram, Computer contral of process, Marcsa publishing house,

Web References

1. hitps: i mplelacinicourses’ 1 080 05N 08105063,

2. hiips:finptel acinfcourses’t 1241 021 121020114,

3. hitps:itwwow. youtube com/playlist ?list=PLB7T4F91C0180417C3

B.Tech. Instrumentation and Gomtrod Englineering
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COs/POs/PS0s Mapping

Program Dutcomes (POs) Program Specific
COs Dutcomes(FE0s)
PO1 |PO2 |PO3 |PO4 | POS| POE| POT| POB | POS| FO10| PO11 P01z PBO1 PS02 | FEO3

1 1 1 - T T - e OO (- Y R S 1 2

F] 1 1 1 2 Kl - . 2 - 2 2 1 2

3 1 2 2 2 al2]2 - - ] - 1 2 2 1

4 2 3 2 2 )22 - - z - 1 2 1 1

3 2 2 1 1 21212 1 - 2 - ) 2 1 1

Comelation Level; 1-Low, 2-Medium, 3- High

B.Tech. Instrumentation and Control Engineering



Academic Curriculum and syflabi R-2018 2
| 140

L T P C Hrs
a0 2 1

U1SICPT3 VIRTUAL INSTRUMENTATION LABE

Course Objectives

= To provide knowledge an dezign of process controd by waing virtual instrumentation technigues
= To provide knowledge in process analysis by W1 tools.

= Togive basic knowledge in describing funclion analysis

= Getadeguale knowlodge V1 ool sets

= Gatadequate knowledge V1 Data Acquisition

Course Outcomes

After completion of the course, the students will be able fo

GO - Get adequete knowladge on VI tool sets (K1)

COZ - Describe the data acguizition. (K1, K2)

CO3 - Attain knowiedge on V) programming technigues, (K1, KZ, K3}

i£04 - Understand V1 programming technigues. (K1, K2)

GOS5 - Get an adeguate knowledge on application of vidual instrumentation (K1, K2)

Lizt of Experiments

1. Creating Virtual Instrumentation for simples applications.

2. Programming exercises for [cops and charts

3. Programming exercises for clusters and graphs.

#. Programming exercises on case and sequence structures, file Input | Ouipus.
&, Data acguisition through Wirual Instrumentation.

6. Developing voltmeter using DAQ cards,

7. Developing signal generator using DAQ cards,

B. Simulating reactor control wsing Virual Instrumentaton,

8. Real ime termperatune control waing Virfual Instrumentstion,
10. Real fme sequential contred of any balch process,

Reference Books

1. Sanjay Gupta, "Virtual Instrumentation using LABVIEW" Prentice Hall India Leaming Private Limited
2010

2. Jeffrey ¥ Beyon,” Hands-On Exercise Manual for LabMIEW Programming, Data Acguisition and
Analysis®, Prentice Hall 2000,

3, Saanjay Gupta and Joseph John "Virual Instrumentaticn wsing LALDVIEW™, Tata Mc Graw Hill 2005,

4, &, Sumathi P, Surekha, "Lab\VIEW Based Advanced Instrumentation Systems”, Springas, 2007,

5. JowithaJderome, “Vitual Instrumentation using LABVIEW® Prentice Hall india Leaming Private Limited
2010

Weab Resources
1. htlps: s, nd.com

2. hitps:ihvwww sciencedirect. comitopicsiengineenngvirtual-insinimeant
3 hitp/fiackson.eng.ua.edu/coursesfecal8MNassignments/37 3363, pdf
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COs/POs/PS0s Mapping

Program Dutcomes (FOs) Program Specific
COs - Oulcomes(PS0s) |
PO1 [POZ [PO3 | PO4 | POS|POG| POT| PO | POS| PO10| FO11] PO12) PSOY PS0O2 | PS03

1 ] 2 a 1 2 3 = = - 2 2 3 2 1 2

F) 2 2 3 2 3 3 - - 2 2 3 3 ] 2

3 2 = 3 2 A 2 - = 3 2 3 3 ] 2

L 2 3 2 2 2 F4 - = 3 Fs 3 2 1 3

5 3 2 3 3 Z 2 - - 2 s 2 2 1 3

Caorrelation Level: 1-Low, 2-Medium, 3- High
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U18ICPT4

Course Objectives
= Toassess the overall knowledge of the atudent in the relevant fisld of Enginesning scquined over 4

years of siudy in the undergraduste program,

Course Qutcomes
GO 1 - The studenis will be able fo atiend the varous Competitive examinations such as GATE, IES
Examinafion etc. (K3)

COMPREHENSIVE VIVA VOCE

)

a2
T P €

Hrs

30

KENOWLEDGE LEVEL: K1 = Femember, K2 — Understand, K3 = Apply, K4 = Analyze and KS = Evaluate

Description

= The siudeni will be tested for his undersianding of basic principles of the core [nsfrumentation and
Control Engineering subjects, The internal assessment for a fotal of 50 marks will be made by an
intamal assessment committes. The committes will conduct two written examinations of objective type
from all the core subjects. The extemnal university examination, which carries a total of 50 marka, will
be a Viva Voce examinafion conducted by a committes of one external examiner and one Intermal

examiner appointed by the University.

COsPOs/P50s Mapping

co

Program Outcomes (POs) msﬂ?ﬂ";
PCH | PO2 | PO3 | PO4 | PDS POR | POS | POYD | PO | PD12 | PSSO | PEO2 | PSO3D
3 3 3 ¥ 3 5 3 E 2 3 2 3 3

Correlation Level: 1-Low, 2-Medium, 3- High
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U18ICW71 PROJECT PHASEA

Course Objectives
This course shouwld enable the sfudents o
* Encouraged to get hands on experience fo work in various area of Instrumentation and control

engineening.

Course Outcomes
After compietion of the course, the sfudenis will be ables fo

CO1 - Percelve the problems and bo find suitable solutions. (K5)
KHOWLEDGE LEVEL: K1 = Remember, K2 — Undarstand, K3 — Apply, K4 — Analyze and K& — Evaluaie

Description

The students to wark in groups of not more than four members in each group on a project invalving
analytical, expenimental, design or combination of these in the area of Instrumentation and Control
Enginearing. Each project shall have an inlernal guide, The student is required fo do literature survey,
formulate the problem and form a methodology in amiving at the solution of the problem. The evaluation ks
based on internal review commities and guide for 50 marks. The End Semester Examination for the project
work shafll consist of an evaluafion of the project report by an external examiner, followed by a viva-voce
examination conducted by a commitlee consisting of the external examiner {25 marks} and an intemal
axaminar {25 marks).

COs/POs/PS0s Mapping

COs

Program Outcomes {POs} g‘“‘:m‘ Eﬁgg:}

PO1.(PO2 (PO3 (PO4 | POS | POG | POT | POS | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSOD2

co1| 3 2 3 2 2 2 2 1 3 ! 1 2 3 2 2

Correlation Level: 1-Low, 2-Madium, 3- High
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utaicwr2 INTERNSHIP / IN-PLANT TRAINING

Course Objectives
This course showd enabie the sfudents fo
= [Exposae to the industrial environment
« LUnderstand and sharpen the real fime technical / managenal skifs required in the instrumentation and
control englneanng |ob.
« Expose on the current technologicsl developments relevant fo instrumentstion and control enginesring
chariin,
«  Commmunicate effectively on complex engineering activities
= Create condifions conducive to quest for knowledge and ifs applicability on the job.

Courge Dutcomes

Affar campletion af the course, the sfudents wil be able fo

G0 - Be g source of highly motivated pre-professionals. (K3)

C02 - Bring new perspeciives to problem soblding. (Kd4)

CO3 - Implement/Develop Technology soldions which will improve quality of life (Kd4)

CO4 - Davelop an abdiy ko communicate effectively (oral and written communication, repart writing,

presentation skills) (K4)
Ci0S - ldentify snd io sddress their own educationsl needs in a changing world. (K4)
KMOWLEDGE LEVEL: K1 — Remember, K2 — Uinderstand, K3 — Apply, K4 — Analyze and K& - Evaluate

DESCRIFTION

Siudenis may wndergo training or intemship during summer f winter vecation at Industry! Rlesearch crganization
I Unlversity (afler due spproval from the Mentor, Class advisor and Departmental Consuttative Committee (DCC).
In such cases,. the Intemmshipiraining showid be undergone confinucusly (without break) in one organization.
Hormally no extenslon of ime is allowed. However, DCC may provide refaxation based on the excepfional case.
The studants are aliowed to undergo three to four weeaks internghip in established industry / Esteemed instiudion
dumring vacation period.

COs/POs/PS0s Mapping

pil Program Outcomes (POs) ;Eﬂsﬁgﬁ
PO | POZ | PO3 | PO4 | POS | POE | POT |POS | POS | PO10 | PO14 | POM2 | PBO1 | PSOZ | PS03
PP R PO IR PO T o e W RS TR R R ST e A T Ml
coz| 3 ] 3 3 3 3 3 3 d i 3 3 3 3 3
co3 3 < | 3 3 3 A 3 3 3 | 3 a 3 | 3
coa| 3 9 & = | | 4 3 3 o d 3 3 3 3 3
cos| 3 3 3 3 3 3 3 3 3 - 3 3 3 & 3

Correlation Level: 1-Low, 2-Medium, 3- High
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INSTRUMENTATION IN PROCESS L T P C Hrs

it INDUSTRIES 5 6 & A 48

Course Objectives

To infroduce  the complele operation of vanous indistries.

To understand the messurement of different process paremeters for spacifiad industries

To impart knowladge on placing the sensorsTransducers In instrurmenta.

To explore the special measuring devices and sensors for indusirial purposes,

To provide an exposura to the process and instrumentation and conlrel applications in various
industries like paper, petrochemical, iron and steel, cement, pharmaceutical, nuclear and power plant
indushries.

Course Qutcomes

After completion of the course, the studerils will be able fo

iCOH - List the basic operation of various mdusiries. (K1)

CO2 - Summanze the process parameters with aporopriate sensorsfiransducers. (K1)

TO3 - understand the measuremeant of different process parameters for specified industies, (K1,K2)
CO4 - Analyse the working of different Instruments used in specfied industies. (K1, K2)
COS - Cornpare divarse measurement techniguesicontrol of process parameters. (K1)

UMNIT | OVERVIEW OF INDUSTRIAL PROCESSES (9 Hrs)
Description of process in Paper Industries Description of process in petrochemical industries: Description
of procesa in iren and steel and cement industries - Description of process in pharmaceutical and nuclear
industries,

UNIT Il INSTRUMENTATION IN PAPER INDUSTRIES (S Hrs)
Measwemeant of Basic weight, thickness, densily, Porosity, smoothness, sofiness. hardness and
compreasibility; selection of suitable meaasurement hardware for flow, pressure, level, temperature, density,
solds, consisiency - moisture analyzens cxidation - reduction potential and pH.

UNIT Ill INSTRUMENTATION IN PETROCHEMICAL INDUSTRIES {9 Hrs)
P and | diagram of peiroleum refinery - measurement and control of absolute pressure, density,
conduclivity, differential pressure and flow of evaporalors. Measurement and confrol of column pressure,
liquid distillate, vapowr distilate

UNIT IV INSTRUMENTATION IN IRON AND STEEL AND CEMENT INDUSTRIES (9 Hrs)
ron and steel: Selection of suilable measurement hardware for temperature, pressure, level, flow,
wedtghing and preporioning - special gauges for meaasuremant of thickness and shape,

Coment Industry: Quarrying and Preparation, Raw Material Blending, Clinker Kilning, Cement Grinding,
instrumentation and control in Raw Material Blending, Cement Kiining, Cement Grinding

B.Tech. Instrumentation and Control Engineering
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UNITV INSTRUMENTATION IN PHARMACEUTICAL, NUCLEAR AND POWER PLANT
INDUSTRIES (% Hrs)

Pharmaceutical Industries: Flow measumement - pressuna maasurement - smoke detectar

Muclear Industries: Radiation detection instruments - Area monitors and in-place detectors - Temperatiums

measuring deviees - layal sangorg

Power Plant Industries: Mealal lemperalune messurements - flow of feed water - fuel, air, steam with

correction factor for temperature and pressurs

Text Books

1. Lipiak B @, “Instrumentation in the processing industries”, Chilton book Company, 1873,

2. Consldine D, M., "Processiindustral [nstruments and Control Handbook™, MoGraw Hill, 5s edifion 1988,
3. Hower P, Kallen, “HandBook of Instrumentation and Control’, Tata McGraw Hill, 1961.

Reference Books

1. Liplak B G, “Instrument Enginesr's Handbook, Vol 2; Process Control and Optimization”, CRC Press,
2008,

2. BhaskaraRao, "Petrochemicals™, khanna Publishers, New Delhl, 1987,

3, Liptak 8.3, “Process Measurement and Anslysis®, Third Edition, Chilton Book Go., 2003,

Web References

1.  hitpesfenew branom comiinstruments-type. himl

2, hitpe e confrolengeuroge. comfeatures/ 32/Process-instrumeandation/

3. hitps:inew.siemens. comiglobalien/products/automation/process-instrumentation, hirnl

COs/POs/PE0s Mapping .
Frogram Outcomes (FOs) Program Specific
COs = e il i . Outcomes(PE0s)
PO1 |PO2 |PO3 | PD4 [ POS| POG| POT| PDE | PO9 FE'IH PO11| PO12| PSO1| PSO2 | PSOY
1 3 2 2 - 3 Z - 3 - ] - 3 2 3
2 3 2 3 = 3 2 - 3 - F - 3 2 2 | 3
3 3 2 F - I 2 - 3 - 3 - 3 ] 2 3
4 3 2 2 - i 2 - 3 = 2 5 3 2 2 k|
-] A 2 3 - 3 2 a 2 - 3 1 2 3

Correlation Lavel: 1-Low, 2-Medium, 3- High
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) SERE TR o
uisicPeq ENTREPRENEURSHIP MANAGEMENT A

Course Dbjectives

« T develop an ability to identify the crtical challenges hindering growth of entrepreneurs

*  Tounderstand the significance of Finance Skills, Branding, and Sales Skils for an Entreprensur
s To be aware of varouws Government Schermes and Subsidies available for Enfrepreneurs

Course Qutcomes

Affer completion of fhe course, fhe students will be abie fo

G- Develop and demonstrate the business modeals, (K2)

CO2- Practice cash management, brand bullding and enhancing tumover|Ke)

CO3- Undersiand vanious schemes and subsidies that are offered by various Government agencies(K2)
COd- Effactivaly tackle growth challenges of their vantura{kKs)

CO6- Manage and grow their businese in terms of expansion and ook for parinershipa{i3)

UMIT I: ENTRPRENEURIAL SKILLS 1 {6 Hrs)
Introduction to Business Model Generation , Developing Lean Business Model for the Business Ideas,
Developing Prolotype and Evaluating assumplions in Business Model using prololype cheaply,
Presentation of Business Model, Business Fair

UNIT ll: ENTREPRENEURIAL SKILLS 2 {& Hrs)
Financial Skills = Cash Managemenl = Problems of Poor Cash Managemen! — Leaming te be
Frugal Branding = Building a ‘niche’ follower for your produciiservice = Developing and Eslablshing a
Brand, Sales skills — KPP of Success of Entrepreneurship — Ensuring Growth in Tumowver

UNIT lll; ENTREPRENEURIAL OPPORTUNITIES (6 Hrs)
Awsareness of Government Schemes and Subsidies for various Enfrepreneurial Categories — Special
Schemes for Women Enfreprensurs — Lnderstanding the Procedure and Documentation Process for
availing the Government Schemes = Venlure Capial = Crowdiunding = Anged Investors,

H-npnrt Submission:

How can | get first 100 customers o pay for my producis’senvices?
Infarmation technodogy as a resouncs

Markefing skill and promodion for entrepranewrs

Assessment of factors affecting performance of women enbreprenswns
Eniregreneurship as & ool for sustainable employment

Examinafion of problem facing small scale business

Survival sirategles in amall business

The role of insurance in minimizing business risk

R

Text Books

1. Storey, DU 0., and Gresne, F_J. (2010). Smal business and enfprenedrship. Financial Times P rendios
Hall.

2. EBearborough, M. M. (2011), Essentials of enfrepremeurzhin and small business management. Prentice
Hall,
3. Gupla C.B, and Srinivasan M.P. (2020}, Entreprencurial Development. Sultan Chand and Song

B.Tech. Instrumentation and Control Engineering
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Reference Books

1. Brfan Tracy — The Peychology of Selling.

2. Dale Camegle - How to \Win Frends and Influence People.

3. Fobert Kiyosaki and Sharen Lachber = Rich Dad, Poar Dad,

4. Reid Hoffman — The Starup of You: Adaptto the Fulure, Investin Yourself, and Transform Your Carear.
5. Michael E. Gerber— The E-Myth Revisited.

6. Chriz Guilebeay — The Art of Non-Conformity.

7. Eric Rigs = The Lean Starup.

4. HKewin D. Johnson - Tha Entreprenaws Mind.

Web References

bt www helpguide argfarticlesisiressisiress-managemeant. him

hitpaibecdeslgner. comi/8-entrepreneuriat-kpés_htm

it inc comfitya-pozin/s-problems-maost-anire prensurs-face. himl

hEtps aswiaring mﬂﬂﬂlﬂ-ﬂﬂmanﬂ%ﬂ-neW!-‘Mlhﬂupérrﬁumﬁiﬂl-ﬁﬂﬂlﬂ-hm
hitpa:fwwow entrepreneur.comiarticled251 603

hitps:Nearaf-investor com/compassiarticle/understanding-crowdfunding

T En B e

COs/POs/PS0s Mapping

Program Outcomes (POs) Program Specific

COs Sk i e s 2 Qutcomes{FSOs) |

PO1 _|POZ |PD3 | PO4 | POS| POG| POT) PO8 | POS Fg'lﬁ[ FO11| PO12| P50 PSOZ | PS03
1 1 3 1 2 F 1 3 1 1 3 2 z 2] -3 3
2 1 1 2 2 1 1 3 2 2 3 3 2 2 2 2
3 1 2z 1 q 1 2 3 Z z2 3 3 ) 1 2 A
4 1 £ & 2 2 2 3 3 3 3 2 3 2 s 2
B 1 £ i 2 | 2 ) 3 3 3 3 Z 3 2 2 F

Comelation Level: 1-Low, 2-Medium, 3- High
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HisicE PROJECT PHASE- Il

Course Ohjectives
Thiz course should enable the students fo
= Ewpose students to design problem related to various disciplines of instrumentation and conlral
engineanng,

Course Dutcomes
After compiation of the course, the sfudents will be able lo

01 - Take up any chalienging practical problems and find solution by formulating proper methodology.
(K5}
HKNOWLEDGE LEVEL; K1 — Remember, K2 — Lindarstand, K3 — Apply, K4 — Analyze and K5 — Evaluate

DESCRIPTION

Thie students will be encouraged io handle the problems independently In Froject work phase 1| with the
extension of the project work Phase-l stanied in the seventh semester, On complelion of the work, a project
report should be prepared and submitted to the department. The project work and the report will be
exvaluated by an infemal review committee for 40 marks. The End Semester Examination for the project
waork shall consist of an evaluation of the final project repod by an external examiner, followed by a viva-
vooe examination conducled by a committes consisting of the external examiner (256 marks), an Intemal
examiner (25 marks). Based on the Publicalion of paper / Profobypes | Patanis 10 marks will be assanded,

COs/POs/P50s Mapping

Program Specific
o AR T _Outcomes (PSOs) _
PO1 | FOZ | PO3 | PO4 | POS | POG | POT | POB | POS | PO10 | PO11 | PO42 | PEDM | PE0Z | PROD

coq | 2 2 3 2 2 2 2 1 3 Z 1 2 3 2 2

Correlation Level: 1-Low, 2-Medium, 3- High
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SKILL DEVELOPMENT COURSE 10: L T P c
U18ICS81 {NPTELMOOC-I)

Siudent should regisier onfine courses like MOOC/ISWAY AM/MNPTEL etz approved by the deparment
committee comprising of HoD, Propramme Academic Coordinater, Class Advisor and Subject Experis,
Students have to compiete the relevant online cowses successfully. The list of online courses is fo be
approved by Academic Councll on the recommendation of HoD at the beginning of the semesler
necessary, subject o ratification in the next Academic council mesting. The commitee will monitor the
progress of the stedent and recommend the grade (100% Continuows Assessment pattern) based on the
completion of cowrse [ marks sscured in online examinationa. The maks attained for thie courae is nod
considered for CGPA calcuiation.

B.Tech. Instrumentation and Control Enginearing
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U1SICE41 ELECTRIC DRIVES AND CONTROL Hrs

wr
o -
e 3
© 0

Course Objectives

s Toimparl basic knowkstge on the development of drives and the typses of canlmsl

% Toeopose stedents 1o the operalion, applicetion eleciric drivas to cater the industrial needs,

s To familiarize the operalion principles, and design of staring, braking, and speed controf arrangemenis Tor elecirc
modors and thelr applicetions

» To provide a sirong foundation to assess performance of dfferent industrial drives considering issues such as,
enargy efficency, power quality, economic justification, environmental issues, and practical viabilities.

& Toimpari knowladge on digltal conbool technigues,

Course OQutcomes

After complefion of the course, the students will be able to

€01 - Understand the basics of electric drive to handie il In Industrial areas where use of sleclric drives is essenlial,
(K2}

02 - Expming the induction moter and DC drives in the aspects of control technigues, [K3)

£03 - Understand the operalion of synchronous and BLOC motor drives (K2}

CO4 - Elucidate the principle and working of Reluciance Motor drives (K2}

COS5 - Acquaintance knowledge on digital conbrol and drive applications, (K3}

UNIT =1 INTRODUCTION TO ELECTRIC DRIVES (2 Hrs)
History and development of eleciric drives, Characteristics of Elecirical & mechanical keds, Classification of electric
drives, Basic elements & advantages of variable speed drives. Modes of operation, closed loop control of drives -
Saleclion of power rafing for dive motors with regard to thermal cverfoading and load vansteon,

UMT Il DC DRIVES AND INDUCTION MOTOR DRIVES (9 Hrs)
DC Drives: Speed contral of DC motars - Chopper fed DC drives - Single, two and four quadrant operations

Induction Motor Drives: Speed contral of 3 phase Induction Motors - Stator control: PAWM &V control, rotor control:
Rotor resistance control - Static control of rolor resistance using DC chopper - Static Krammaer and Scherblus drives -
Introduction 1o Vector Controlled Induction Motor Diives.

UNITIl SYNCHROMOUS MOTOR AND BLDC MOTOR DRIVES (9 Hrs)
Speed control of 3 phase Synchronous Motors - True synchronous and self-controlied modes of oparation - PMSM:
principle-fiux density distribution-Types. BLDC motor: Principle-drive schame - convertes topologies.

UNITIV RELUCTANCE MOTOR DRIVES {9 Hrs)
D5 servo drives -principle of operation - AC servo drives- principle of operation - Stepper motor —principle of operation
~SRM drives = principle of operation = drives. infroduction 1o syn R drives.

UNITV DIGITAL CONTROL AND DRIVE APPLICATIONS 9 Hrs}
Digital technigues in speed control - Advantages and Emitations - MicroprocessonMicrocontrofier and PLC based
control of drives, networking of drives - Selection of drives and control schemes for Steel roliing mills, Paper mills,
Cement mills, Machine tools, Lifts and Cranes. Salar and battery powerad drives.

Text Books
1. Dubey G K, "Fundamentals of Electrical Drives”, Marosa Publishing House, New Delhi, 2012.
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2. Bose B K, —Modern Powar Elactronica and AC Drives®, Pearson Educalion, Mew Delhi, 2009,
3. Magrafh .1.J. and Kothan .D.P, Electrical Machines, Tata MeGraw-Hill, 2008

Reference Books

1. lon Boldea and Ma=ar S Al Electrie Drivesll, CRC Press LLC, Mew Yok, 2005,

2. Krishnan B, —Electric Molor Drives: Modefing, Analysis and Control, Prentice Hall of Indis, Mew  Delhi, 2010,
3. Frank 0. Petruzella, ndusirial Electronics, McGrane Hill Intermational Editions, 1996

4. 5. Bhattachanma and 5. Chetiarjee, Industrial electronics and contral, Tata Me Graw Hill 1985
5. Pillai.5_K A First Course on Electric Drives, Wiley Eastem Limiled, 2012

‘Web References

1. hitps:leamengineering infeet3S1-elecirical-drives-and-controls/
2, hitpsdleasyengineering netest3s1 -alectrical-drives-and-controls!
& hitpsieclurenobes.inis ubjectiB55elacincal-dnives-and-controls-edc
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UM9ICE42 ELECTRIC AND HYBRID VEHICLES 45

Course Objectives

» Toexpose the working of different configurations of electhic vehiclas

To incorporate different energy storage tachnologies used for hybrid electnic vehicles and thelr control
To provide a comprebenshse overview of & electric and hybrnd electric vehicle

To impart knowledge on the sources utized Tor hybrid electric vehicle.

Toimpart knowiedge on the sleclne propulsion sysiem

Coursa Dutcomas

After complelion of the course, the students wil be able fo

COA - Understand the architecture of alectric vehicles. [K2)

CO2 - Understand the basic concapl of Hybrid electric vehicles (K2)

CO3 - Crilically evaluate the strength and imitatlions of eleciric propulsion systems [K3)

CO4 - Examine vanious storage technologies and sizing of storage for independent systemsa. (K2)

€05 - Dezlgn and develop 8 solar based vehicle with suitable technigues and abilily to acknowledge the sotlefy
about the nesd of hybrid wehicle syatem, (K3)

UNIT | ELECTRIC VEHICLES (2 Hrs)
Arnchitesture of an electse vehlcle, Impact of modem drive, essentials and pedormance of electhic vehicles — Traction
maotor characteristics, aflractive effor, ransmission regquirements, vehicle performance, energy consumplion,
advantage and limitations.

UNIT Il HYBRID VEHICLES (2 Hrs)
Hybrid electric drive trains — Basic conceplis of hybrid trackion, Infroduction lo various hybrid drive-rain topologies,
Power flow control in hybeid drive-train topologies, fusl efficiency analysis, Merils and Diemerils.

UNIT Il ELECTRIC PROPULSION SYSTEMS (2 Hrs)
OO motor drives, Induction motor dives, permanent magnet motor drives and switched refuclance molor drives.
Basic concept of eleciric traclion, introduction to various electric drive-train topologies, power flow control in alpclnhs
drive-train topologies, fuel efficiency analysis

LUNIT IV ENERGY STORAGE DEVICES {9 Hrs)
Introdhection o Energy Storage Requiremeants in Hybnd and Electrlc Vehicles -Electrochemical batieries — Reactions,
thermodynamic voltage, lead-acid batleries, nickel-based batteries, lithium-based batteries, fiywheel and ulira-
capachors, Battery management systems.

UNIT V HYBRID SOLAR VEHICLES (8 Hrs)
Impact on hybrid Solar vehicles, Fuel cell thermodynamics, operating principle, fuel cell lechnologies, fuel refonming,
hydrogen preduction and storage, Photovoltaic cell, maximum power point tracking, solar powened acoEssonss,
hybrid solar vehicles,

Text Books

1. Mehrdad Ehsani, Yimin Gao, sebastien E. Gay and Al Emadi, —Modem Electric, Hybrid Electric and Fuel Cell
Vehicles: Fundamentals, Theory and Designl, CRC Press, second edition, 2010,
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2. lgbal Husain, —Eleciric and Hybrid Vehicles: Design Fundamentals, CRG Press, 2011,
3. Chris Mi, M. Abul Masrur, David Wenzhong Gao, Hybeid Electric Vehicles Principles And Applications With
Praclical Perspactives, Wiley Publication, 2011,

Reference Books

1. SerefSoyiu —Electric Vehicles - The Banefits and Barriersl, InTech Publishers, Croatia, 2011.

2, AulicaScibioh M, and Viswanathan B., —Fuel Cells — Principles and Applicationsl, University Press, India, 2007

3. James Larminie, John Lowry, Electric Vehice Technology Explained, Wiley, 2003,

4. Mehrdad Eheani, ¥imiGao, Senastian E, Gay, Al Emandi, Modern Electric, Hybrid Electric and Fuel Cell Vehicles:
Fundamentals, Theory and Design, CRC Press, 2004,

5. M, Ehzanl, ¥, Gao, 8, Gay and Ali Emadi, Modem Eleciric, Hybrid Elecirle, and Fuel Cell Vehicles; Fundamentals,
Theary, and Design, CRC Press, 2005

Web References
1. hitpsiinplelac.inicowrsas 108 103008

2. hilp:Vceb.ac.inftnowledoe-cantenE-
BOOKSModern%20Electicte2 2D Hybrid %2 DEleclic ¥ 0% 26%20F e % 20Celi¥e20Vehicles 3 20-
Fe20Mehndad S 0 Ehsani, pdf

3. hitps:fwww. youtube comiwatchhv=uoBuCOnEXAGQ
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Course Objectives

s Tointroduce different methosds of analog communication and their significance

s Tointroduce Digital Commamication methods for high b rate transmission,

s Toimpart knowledge on the concepts of source and line coding technigues for enhancing rating of fransmission
of mmimizing the errors in fransmission.
Toenhance knowledge on Fiber oplical communications
To enhance 1he knowledge on mobis communication.

Course Dutcomes

After completion of the course, the sfudents will be able fo

CO1 - Abdity fo understand and analyze, linear and digital electronic circuits. (K2)

02 - Understand the Pulse and digital modulation systems, [K2)

C03 - Use data and pulse communication techniques in microwave and sateliite  communication systems. (K1)
C04 - Understand the importance of fiber optic techniguses in communication fleld. [K2)

CO5 - Apply the concepts and techniques in real time applications. (K3}

UNIT | ANALOG MODULATION SYSTEMS {9 Hrs})
teed for modulation - Amplitude modulation — Frequency spectrum of Al wave - Representation of AM — Power
redation —Frequency modulation = Freguency spectrum of FM wave —AM fransmitter = FM transmiter — Super
hetercdmne AM recaiver —FM receivers,

UNIT Il PULSE AND DIGITAL MODULATION SYSTEMS (9 Hrs)
Principles of pulse modulation — sampling theorem, PAM = PWM = PPM- Conversion of PWM wave to PPM wave -
Generation of PAM, PPM and PW M waves — Demodulation of PAM, WM, PEM — An introduction to digital modulation
sysiems = PCM, AZK, FEK and PSE,

UNIT Ill MICROWAVE AND SATELLITE COMMUNICATION SYSTEMS (3 Hrs)
Microwave communicalion systems; advantage, block diagram of a micrewave radio system, microwave radio
stabons-Terminal sialion and repeatsr etalion. Satellite Communication system: Satelite Orbits, launch vehicles, look
angles, satellite parameters, satellite link model, personal communication systems- GPS services

UNIT IV FIBER OPTICAL COMMUNICATION SYSTEMS {9 Hrs)
Meed for fiber optics, introduction 1o oplical fiber, principle of Sght transmission through a fiber, fiber characteristics
and classification, various fiber losses- Lighl sources and pholo deteciors- Block diagram of a fiber optic system-
Power budged analysis for a optical link-Recent applications of fiber oplics

UNIT ¥V CELLULAR MOBILE COMMUNICATION (9 Hrs}
Cellular concept. basic calular concapt and s operation, unigueness of mobile radio environment- Performance
mietrics i cellular sysiem-Elerments of celluler mobile radio-Handoff- Frequency management end channed
assipnment- Introduction to various cellular standards like AMPS, GSM, GPRS, |5-85A, 15-958, COMA-2000 and
WCDMA

B. Tech. Instrumentation and Control Engineering
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Text Books
1. Rennedy Davis, "Eledctionic Communication Systems®, Tata MoGraw Hill Publishing Company Limited, New Dafi,
1958,

2, Wayne Temasl, “Elecironc Communication Sysfems®, Pearson education Prvate Limited, Defv, 2004,
3. Taub & Schiing "Principles of Communicaton Systems” Tata McGraw Hll 2007,

Reference Books

1. Roddy D and Coalen J, "Electronic Communicetions”, Prentice Hall of Indis Private Limited, fourth editlon, 2007,

2. Wiliam C¥. Le=, "Mobiie Cellular Telecommunication Systems", MeGraw HIll Intemational Edition, Second
adition, 200&,

3, Gerd Keiser, "Optical fiber Communlcations”, McGraw Hill Internaticnal Edition, Fourth edition, 2005

4. Gklar “Digilal Communication Fundamentals and Applications® Fearson Education, 2001,

5. Bary le, Memuschmidt, Digital Communication, Khewer PubBcation, 2004,

Web References

1. hitps:ffeasyengineering netfectbS ] -communication-englnesring!
Z. https:ifecturenaies. in/sublectiS0icommunication-enginearing-ce
4. hiipsinplel ac infeourses™ 171020658/
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Course Objectives

= Toztedy about the basic concepts of signals

Ta kneow abaut continuous time signals like Laplace fransfom
To study about the continuous time laplace transform

To learn about he discrete lime signals

To Learn about tha LT] syslems and Z-Translorms

Course Outcomes

After cormpletion of the course, the sfudents will be able fo

GO - Recall about the baslc concepts of signals and systems (K1)
CO2 - [Msirate the different lypes of relativity of fourier transform (K2)
€03 - Knowing the Bnear imarianl syslemns [K2)

COd - Analyzing the discrete time signals (K3)

C05 - Knowing the Comvolution sum and frequency response [K3)

UNIT | CLASSIFICATION OF SIGNALS AND SYSTEM (12 Hrs)
Conlineous fime signals (CT Signals) and Discrete time signals (DT Signals)- Step, Ramp, Pulss, Impulss,
Exponential - Classificalion of CT and DT signals - Periodic, apenodic and Random signals - Energy and power
signals — Representation of signals, Confinuous lime and discrete ima systems: Classification of systems - Properties
of aystamsa,

UNIT II ANALYSIS OF CONTINUOUS TIME SIGNALS {12 Hrs)
Defirdticn = Contimeous time Fourier transform and Laplace transfomm analysis with examples - Decaying exponential
- Rising exponential - Double exponential - Basic properties - Linearity - Gonvolution in time and frequency domain -
Timea shifing & Time reversal - Relation between Fourier iransform and Laplace fransiorm

UNIT lll LINEAR TIME INVARIANT CONTINUOUS TIME SYSTEMS (12 Hrs)
CT systems - Linear time imariant systems - Basic properties of continuous time systems - Linearity, Causality, Time
invariance, Stability - Freguency response of LT| systems - Analysia and charecterization of LTI systems using
Laplace transform - computstion of impulse response and transfer funciion using Laptacs ransfom.

UNIT IV ANALYSIS OF DISCRETE TIME SIGNALS (12 Hrs)
Discrete Time Fourler Transform (DTFT), Discrate Fousier Transform (DFT) - Z-Transform definition - Region of
convergence - Properties of £ Transform - Inverse Z-Transform using - power series expansion and Fartial fraction
EXpansion,

UNIT ¥ LINEAR TIME INVARIANT DISCRETE TIME SYSTEMS (12 Hrs)
LTI-DT systems - Charactesization wsing difference equation - properties of convolution and interconnection of LTI

gystems - Causality and Stability of LTI Sysiems - Impulse responss | convolution sum and Frequency Response -
Caompautaton of impulse responsa and Transfer function wsing Z-Transhoam

B. Tech. Instrumentation and Contrel Engineafing
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Text Books

1, Allan \ Oppenhsim, Alan, S Willsky, *Signals and systems’, Prenfice Hall of ndia, 2013
2. Roger E.Ziemern, "Signals and Systems Continuous and discrede®, McMillan, 2008,

2. Signals and Systems-Anandkumar, Ph Pubkcations, 2015

Reference Books

1. P.Ramesh Babu =t al, 'Signais and Systems’, 4th Editon, Sellech publishers, 2014,
2. Signals and Syslems- Narayan Iyer and K Satya Prasad Cenage Learning, 2011,

3. Signals and systems-Alan V.Oppenhaim, Alan 5.Willsky, Pearsen 2015

4. Barry Van Vieen Simon Haykin, *Signals And Systems” by, 2012

5. Dr. J 5 Chitode, "Signals end Syatems”, Fearson publliations, 2013

Web References

1. hitpszVnptel.ac.infcourses! 17101055/

2, hitps:iecturenctes.insubject 3G signals-and-systems-s5

3, hitpheww klunotes infkiy-s4-ece-signals-systems-notes/

4, hitps:oow. mil edufresourcesires-G-007-signals-and-sysiams-spring-201 1/
5. httpazifwenw khanacademy.org/sciencefa|ecircal-engineeringlee-signals

COz/POs/PE0s Mapping

Program Oufcomes (POs)

Program Specific
Outcomes (PS0s)

FOS | POE | POT |POE |PO9 |PO10 | POM11 (PO

PS01 |P502 | PS03

- 3

L) L | e By O
ummmmé
Lol e o L e
WHHHHE

[

[

1

) el R | -

'
i
i
i
|l s
i
| —af af ] —
| s &) =] =

) | Caf S| G
| L | el | e

Correlation Level: 1-Low, 2-Medium, 3- High

B. Tech. Instrumentation and Contral Englinesring




Academic Curriculum and syllabi R-2019
160

U18ICE45S ELECTRICAL MACHINES 3 o

Course Objectives

« Toprovide an introduction about the magnelic circuils,

To infreduce the concepts of transformers.

To infrodece the principles of eperations of DC machines.

To introduce the principles of operations of Induction motors

To study special machines and give an overdew of domestic wirng.

Course Outcomes

Affer completion of the course, fhe sfudents wil ba able Io

Lol - Galn Knowledge about the basic concepts of magnetic circuils, [K2)

CO2 - Desoribe the working of transformer, sute transformer and assess the regudation and efficiency of
transformear, (K2}

03 - Demonstrate the operafion of DC machines and their performance charactesstics. (K3)

CO4 - Explain the working concept of single phase, three phase induction molor and analyze the
Dperating behavior of induction motor and spacial machines. (K3)

CO5 - Gain knowledge about slepper molor, sende motors and electric tracfion. (K2)

UNIT | MAGNETIC CIRCUITS (9 Hrs)
Definition of MMF, Flux and Reluctance - Leakage Factor - Reluctances in Series and Parallel (Sares and Paralle!
Magnetic Circuits) - Electromagnedic Induclion - Fleming's Ruke - Lenz's Law - Faraday's laws - stalically and
dynamically induced EMF - Seif and mutusl inductance - Analogy of Electic and Magnetic Ciroulls,

UNIT Il TRANSFORMERS {9 Hrs)
Construstion and Principle of operation of Single Phase Transformer - EMF Equation - Phasor Diagram on No Load
and Loaded Transformer —joad test - Open Circuit and Shor Circuit Test on Transformer= Equivalent Circuit -
Regulation and Efficiency - Introduction o auto franaformers- copper savings in aulo transformess- 3-phase
fransformer — Types of conneclions

UNIT Il D.C MACHINES (Qualitative Analysis Only) (2 Hrs)
Construction, Principles of operation of DC Generalors - Types —EMF Equation - Performance Characteristics of
Berles and Shunt-Generators - Ammature Reaclion. DT Molor - Torgue Equatian. Spaad - Torqus Cheracteristics of
Seres and Shunt Motors ~Load Test — Mo Losd Test -Speed Control methods and Applications, Meead for starter —

types,

UNIT IV INDUCTION MOTORS (Qualitative Treatment Only) (9 Hrs)
Constructional Details of Three Phase Induction Motor - Slip Ring and Sguirrel Cage Rotor- Principle of operation-
Torque Equation - Torque / Slip Characteristics - Starters - Applications Introduction to Single Phase Induction Molors
- Capacitor Start Capacitor Run Molor -Shaded Pole Motor,

UNIT V SYNCHRONOUS MACHINES AND SPECIAL MACHINES {9 Hrs)
{Qualitative Treatment Only)

Principles of Atermnator - Construction Detals - Types Special Machines: Stepper mator- AC and D Senvomotor -

Universal Modor - Hysteresis Molor -Permanent Magnet Synchronous Motor - Switched Reluctance Molor - Brushless

D.C Motor - Construction, Working And Applications. Utilization: Domestic wiring — principle of electrical haating -

B. Tech. Instrumentation and Contrel Enginesring
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lzws of illumination — Eleciric lamps — Photomeders = Eleciroplating = Eleciric Traction — Alr conditioning — Earthing,

Text Books

1. JB. Gupta, "Theory and Performance of Electrical Machines™, 5K Katarda & Sons, 47Edition, 2013,

2. BL Therasjs and & K_Theraja, "A TexiBook of Electrical Technology, VelII®, 5.Chand& Company Lid., 2008,
3, REK, Bajput, “Electrhcal Englneening® Lakshmi Publications Pyt Limied, 4" Edition, 2008.

Reference Books

1. 5 .K.Bhatlacharya, "Electrical Machines®, Tata Mg Graw Hill Company Lid, 4% Edition, 2014,

2. D P Kothari and 1.J Nagarath, "Elecirical Machines”, McGraw Hill Education(india} Private Limited, Fifth edition,
2017,

3, Edward Hughes “Electrical and Blectronic Techmology®, Pearson Educalion, 10th Edifion, 2011,

4. R.K. Rajput, “Utilization of elecirical power®, Firs! edition, Lakshmi publications, 2006

5. Venkataratnam K., "Special Electrical Machines®, Universities Press Private Limited, 14Ediflon, 2008,

Web References

1. hitps-ifwssarelectricaltechnoiogy.orgd

2. nttpaciinptelsc infcoursesi 0B 1050537

3, hitpetwwaw youlube comfwatch Pv=FAMICTdeshd
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U18ICEST TELEMETRY AND TELECONTROL

Course Dbjectives

* Toenable the students ko study the fundamenials of Telemelry & Tele conirol sysiems,
» Toimpart knowledge on landling Telemebry sysiems.

= Toimpart knowledge on vanous multiplegng technigues

® To Impar knowiedge on satellite telemetry and optical fibres,

s To Impart knowiedge on various Telemelry Conlrol techniques.

Course Outcomes

Affer compledion of the cowrse, the students will ba able Io
COA - Understand about the telemetry principles and methods. (K1)
CO2 - Understand abaout the landline telemetry systems, (K2)

CO3 - Sludy about differant mulliplexing lechniques. (K2)

CO4 - Analyze the salellile and optical lelermetry systems, (K1)
CO5 - Acknowledge the varous Teleconiral Methods, (K2)

UNIT | TELEMETRY PRINCIPLES (9 Hrs)
Introduction, Functional blocks of Telemetry system, Methods of Telemetry = Non Elecirical, Electrical, Pneumatic,
Freguency, and Power Line Camier Communication.

UNIT Il LAND LINE TELEMETREY (9 Hrs}
Electrical Telemelry-Current Systems — Vollage Systems — Synchro Systems — Frequency systems — Position and Pulse
systems — Example of a landling telemelny sysiem,

UNIT Il FREQUENCY DIVISION AND TIME DIVISION MULTIPLEXING {9 Hrs)
FOM, IR G Standard, F and PR Cireulls, Receiving end, PLL. TDM- PAM systems, PAM 'PM and TDM-PCM Systams.
PCM meceplion. Differental PCM. Modems-Infraduction, CoM, Modem Prolocols.

UMNIT IV SATELLITE AND OPTICAL TELEMETRY (9 Hrs)
General conslderations, TTEC Sendce, Digital Transmisslon systems, TT&C Subsystems, satellite Telemeatry and
Communications. Oplical fibers Cable - dispersion, losses, connectors and splicers, Sources and defectors, Transmitter
and Receiving Circuits, Coherant Oplical Fiber Communication Systern, WD,

UNIT ¥ TELECONTROL METHODS (9 Hrs)
Anaiog and Digital technigues in Telecontrol, Telecontrol apparatus — Remobte adjestiment, Guidance and reguiation
= Tedeconirol using information theony = Exampke of a Telecontrol System.

Text Books

1. 0. Patranabss, Telemetry Princples, Tata McoGraw2013

2. Swoboda G, Teleconirol Methods and Applications of Telemetry and Remote Control, Reinhaold
Publishing Corp. 2007.

3. Modem Digitel and Analog Communication Systams - B. P. Lathi, Oxford University Press

Reference Books
1. Gruenberg L., Handbook of Telemedny and Remole Control, MeGraw Hill, New Yark, 2016

2. Young R.E., Telemeiry Engineering, Little Books Lid., London, 2012,
3. HousleyT., Data Communication and Teleprocessing System, PH Intl., Englowood Ciffs, New Jersey,

E. Tech. Instrumentation and Control Engineering
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2012,
4. Principles of Electronics Communication Systems - Lowise Frenzel TMH2008 3rd edition
§. Frank Carden, Russell P.ledicka, Robert Henry, *Telemetry System Engineering”, Artech howse, 2002,

Web References

1. hitps:new.siemens comiglobalienproducts/aulomationndusiial-communicatonindusiral-remots-
communicalion/teleconiral html

2. hitps:ifanesr youtube comfwatch Tv=0ZDP-Mifd 0.

3. hitps:fecw. mit edulcoursesiaaronaufics-and-gsironautice! 1 8-B5 1 -satalite—-enginearing-fall-2 003 ecture -
nolesiZ0_gatelliete, pdf
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Course Objectives

&  To provide knowiedge on design in siale space analysis,
Tio provide knowdedge on design in stade varzble form
To provide knowledga in phase plane analysis.

Tio give basss knowledge in describing function analysis.
To provide knowiedge in stability concepl,

Course Outcomes

After complefion of the course, the students will be able fo

CO1 - Apply advanced confral theory to praclical engineering problems, (K1)

C0O2 - Design in stete space anakysis. [K2)

CO3 - Study the stablility of linear and nonlinear systems by Lyapunoy method. (K1)
CO4 - Design of digital coniroller. (K2)

COB - Study of discrele sysiem design stability concepl. (K1)

UNIT I STATE SPACE MODEL (3 Hrs)
Intreduction 1o Stale Space, Stale Varlables, Physical Yarlables, Phase Variables-Matrices, Eigen Values and Eigean
vectors - Disgonalization, Canonical and Jordan forms - Stale Space Models from Differential Equations - Comersion
of State Varable Modeis fo Transfer Function.

UNIT Il MATHEMATICAL ANALYSIS (8 Hrs)
Compuiation of State Transition Malrix - Laplace Transformation Method, Canonical Transformation - Cayley Hamilion
Theorem- Soldion of Siate Equation. Concepts of Confrollabiity and Obsarvability,

UMIT Ill PHASE PLAME ANALYSIS (9 Hrs)
Features of linesr and non-lineer systems - Common physical non-linearity — Methods of ingarzation Cancept of phase
poriraits — Singular points — Limil cycles — Construction of phase portrails — Phase plang analysis of Enear and non-
Encar sysiems = lsecline method,

UNIT IV DESCRIBING FUNCTION ANALYSIS (2 Hrs)
General Properies of Non-Linsar Systems - Describing Function Method - On [/ Off, Dead Zone, Saturalion and
Hysieresis Mon Linsarity - Determination of Limil Gycle by Describing Function, Stabllity of oscillations.

UNIT ¥ STABILITY AMALYSIS (9 Hrs)
Efability concepts - Equilibrium points - BIBD and asymplolic stability, Lyapunoy Theory, Definitions (Stability and
Functions). Direct method of Lyapunov, Applicafion to non-linear problems Slabilty analysis by describing funciion
methed Jump resonance, Freguency domain stability cilera

Text Books
1. Benjamin C, Kuo, ‘Digital Conlrol Systerns’, Ondord University Press, Tanth Edition 2018,

2. George J. Thaler, ‘Automatic Control Systems', Jaico Publishers, 2013,
3. Jain R.K., "Mechanical and Industrial Measuremenls®, Khanna Publishers, 11th edition, Reprint 2005.
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Reference Books

1. Magrath | J and Gopal M, Control System Enginearing, New Age Intemational Pvi Lid, Sixth Edition, 2017 . Murthy
0.V, 5., "Tranaducers and Instrumentation”, Prentice Hall of india, 13h printing, 2006,

2. Benjamin C Kuo, —Aulomatic Conbral Systemst, Prenfics Hall Indiz Py, Ltd, Ninth Edition, 2015,

3. Smarajith Ghosh, —Controd Systems Theory and Applicationsd, Pearson Education, Singapore, Sbxth Edilon, 2015,

Web References

1.  hitpelecturenotes infsubjectt 1 1/advancad -control-aysiema-acs

2, hitpgnptel ac infcourses1081 03007/

3. hitpsNreevideoleclures. comfcourse/ 348 advanced-control-systems

COs/POs/PS0s Mapping
Program Specific
COs Program Outeomes (POs) o mes (PSOs)
PO | POZ | PD3 | PO4 | POS | POG | POT | POS | PDO | POT10 | PO11 | PO12 | PS01 | PSO2 | PS03
1 ] - 1 - - 2 1 - - - - - 2 2 3
2 a - 1 - - 2 1 - - - - - 2 d ]
3 a 1 - ) 2 - - = = 2 2 3
4 | 3 1 - - 2] 2 - - - - " 2 2 3
5 3 - 1 - - 2 2 - - - - - 3 2 3

Comelation Level: 1-Low, 2-Medium, 3= High
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U13ICES3 INDUSTRIAL ELECTRONICS L
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Course Objectives

To provide knowdedge on ragulsted powsr supphes.

To educate on hhyher power rating devices.

To leam aperation of DC malor contrad using SCH.

To intreduce ndustrial limers for seguential tasks,

To understand the principle end working operation of industrial heating applications,

Course Outcomes

ARter completion of the cowrse, the sfudenis will be able fo

CO1 = Understand the principle and operation of regulated suppies and types of SCR. (K1)
CO2 - Elucidate the appEcatons of SCR in warious circultry operation. (K2)

CO3 - Examine the Role of SCR in DG mobor control circuit, (K1)

CO4d- Acquaintance the knowledge on indusiral imers. (K2)

05 - Understand the concept of industrial Hesting appéications. (K1)

UMIT | REGULATED SUPPLIES AND SCRE (9 Hrs)
Ewitched Mode vollage regulator, Comparizon of Linesr and Switched Mode Vollage Regulsiors, Serve Vollage
Slabilizes, monalithic valtage regulatore Fixed and Adjustable IC Voltage regulators, 3- terminal Volage reguiaiors,
Current boosling .Principles of operation and characlerstics of S3CR, Triggering of Thyristors, Commutation Technigues
of Thyristors, Ratings of SCR

UMIT Il APPLICATIONS OF SCRS- {9 Hrs)
Biatic circuit breaker, Protection of SCR, Inverters, Classification, Single Phase inverters, Converters, single phase Half
wave and Full wave. Chopper circuits, Principle, methods and Configurations, Diac and Triac, Tracs, Triggering modes,
Firireg Clrouits, Commutation.

UNIT Il APFPLICATIONS OF SCRS-II {9 Hrs)
Voltage compensator — sobd state DG voltage reguiation — DC shunt miotor = armatune comrol and Gedd control of mator
speed = pleclionic control of DG mofor = speed reguiator action — full wave molor speed regulation by one SCR.

UMIT IV INDUSTRIAL TIMERS (9 Hrs)
Industrial mers -Classfication, iypes, Electronic Timers, Classification, RC and Digital timers, Time base Genarators,
Eleciric Welding, Classification, types and methods of Resistance and ARC wielding

UNIT V INDUSTRIAL HEATING APPLICATIONS {9 Hrs)
High Frequency heating, principle, mearits, applications, High frequency Source for Induction healing. Dislecinic Heating,
principle, matertal properiies, Electrodes and their Coupling to RF generator, Themal ksses and Applications.
Litrasonics, Generalion and Applicatons.

Text Books
1. Industrial and Power Electronics, G.K. Mithal and Maneesha Gupla, Khanna Publshers, 15th Ed., 2003
2. Integrated Electronics, ., Millman and C.C Halkias McGraw Hill, 2017.

B. Tech. Instrumentation and Control Engineering
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Reference Books
1. Industrial efecironics and conkrol, 5_K. Bhattecharya end S.chatterjes, Tata Me Graw Hill, 2017,
2, Thyristors and applications — M. Rammurthy, East-West Press, 1977,
3. Frank D, Peiruzella, industrial Electronics, MoGraw Hill Intesnational Editions, 1996,
Web References
1. htips:finptel.ac.infcourses!1 08/1 051081 05066/
2. https:lswayam.gov.inind1_noc19 ee3?!
COs/POs/PS0s Mapping
PO Program Specific
CO= o sl ! Outeames (PS0s)
POl | PO2 | PO3 | PD4 | PO5 | POS | POT7 | PO8 | POA | POYMD | PD11 | PO12 | PEO | PS0O2 | PRO3
1 3 - 1 - - 2 1 - - - - - 2 2 =
| 2 ] 3 1 - * 1 - - - - - 2 2 -
a 3 1 - 2 2 - - - - - 2 2
4 ] 1 - - 2 2 - - - - - 2 2 -
5 3 1 - Z 2 - . - - = 3 2 -

Cormelation Level: 1-Low, 2-Medium, 3= High
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L T PG Hrs
L18ICESS INDUSTRIAL UNIT OPERATIONS 3 g 0 3 45
Course Dbjectives
s To impar Knowledge on pertalning o overdlew of unit operations_
# Togive an idea about unit operalions in Iransport of solids, llquids & gagzes
# Tounderstand tha various unit operations invohved in chemicsl reactors, sleam bollers, furnaces.
o ToGaln knowledge about the operations of evaporators, crystallizars and dryers.
# ToGaln knowledge on the operation of Pumnps, compressors, and cenrifuges.
Course Oulcomes
After completion of the course, the students will be able fo
GO - Define unit operations, unil process and types of reactions Invalved in different industries. (K2)
C02 - Understand the unit operations in transporialion of solids, kguids and gases. [K2Z)
CO3 - Develop knowledge on the unit operalions in different processes of dstiation, [K2Z)
CO4d - Cudline the working principle and operation of different processes of Dryers, Crystaliizers and
Evaporakars. (K2)
CO5 - Anslyze the unit operation in pumps compressors with case studies, (K3)
UMNIT | DVERVIEW OF UNIT OPERATIONS 3 Hrs)

introduction to industrisl processes - Concepls of unit operations and unit proceszes - Matenal balance and energy
balance -Types of reactions - General idea of controliing operafions,

LMIT 1| TRANSPORT DOF SOLIDS, LIQUIDS AND GASES (8 Hrs)
Saudy of Unit operation in Transport of Sofids, bouids and gases - Different crushers and grinders - Adjusting of particie
sipe, Mixing- Separation- Leaching and extraction.

UNIT Il ISTILLATION, CHEMICAL REACTORS, STEAM BOILERS, FURNACES {8 Hrs)
Siudy of Unit operation in Distilation; Flash distilation - Batch distillation- Continweous distiliation- Operational features-
construction and warking principle of Chemical reactors- Steam bodlers- Furnaces

UNIT IV DRYERS, CRYSTALLIZERS, EVAPORATORS (9 Hrs)
Sludy of Linit operation in Dryers, Crystalization, Evaporators, Heat exchangers, Humid#fication, De-humidification -
Different types - operational features, construction and working principle,

UNIT V PUMPS, COMPRESS0ORS, EXTRUDERS, BLOWERS, CENTRIFUGES (9 Hrs)
Biudy of Unit operation in Purmps, Compressors, Extruders, Blowers, Centrifuges - oparational festures, construction
and working principle. Case studies; Unil Dperations and Control schemes applied to Tharmal Power plant, Paper aind
Pulp Industry.

Text Books
1. Bailchen J.G., and Mumme, K.J,, " Process Confrol struciures and applications™, Van Rostrand Relnhold Co., New
York, 15848,
2. Warren L. McCabe, Julian C. Smith and Peler Harriot, “Unit Operations of Chemical Engineering”, McGraw-Hill
Intermafional Edition, New York, Sixth Edition, 2001.

B. Tech. Instrumentation and Contral Englneering
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3. James R.couper, Roy Penny, W., James R.Faér and Stanley M, Walas, "Chemical Process Equipment  Selection

and Design’, Gulf Professional Publishing,2010.

Referance Books

i

5,

Waddams, AL., "Chaemicals from petroleum”, Buther and Taner Ltd., LK, 1065,

Liptak, B.G., "Process measuremeni and analysis”™, Chiltan Book Company, USA, 1985

Luyben W.C., "Procass Modeling, Simulation and Controd for Chamical Engimeers”, MaeGraw- Hill,

MeCabe WL, J.C. Smith and P, Harriot, "Unit Operations of Chemical Engineering”. McGraw Hill.  Ing, Kosaido
Printing Lid. Tokyo, Japan, 2001 ,

Geankoplis ©.J.1998, Transporl Process and Unit Operalions, Prentice-Hall of India Private Limited, New Delhl.

Web References

1. hitps:ifwwe. youlube . comivalich Pv=0MIHgOEFLEX

2. htips:inptel.ac.infcourses/ 103107127/

3. hilps:iwww.docsity. comlen/ontroductions-unit-operations-lecture-shdes/ 384376/

COs/POs/PS0s Mapping
oo Program Dutcomes [POs) ;ml Wﬂsr:;.;ﬂ;

s ([PO(PO[PO|PO[PO PO |[PO PO PO [ PO1][ POT | PO1 | PSO | PSO | PSO |
1 2 3 4 g B 7 B 9 0 1 2 1 2 3

1 a 2 2 1 - 1 1 - - - - » 3 ] 2

2 a 2 a 2 1 1 - - E 3 o 3

a 3 3 3 3 - 1 1 - - - - 3 2 3

4 3 2 3 2 - 1 1 - . - E . 3 3 3

5 3 3 3 3 - 1 1 - - - - - 3 - 3

Correlation Level: 1-Low, 2-Medium, 3- High
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U19ICESS ROBOTICS AND AUTOMATION a5

Course Dbjectives

s To siudy the basic components of rebolics and sutomation syatems.
To sluchy the sensoe and grippers used n robodics System

T sludy control syslem of robotics

Tz analyze robotic motions

To siudy the applcation of robotica.

Course Outcomes

After completion of the course, the students wil be able fo

€01 - Infer the concapls of Robofics and classifications. (K2)

£02 - Classify the different types of sensors and summarize the techniques of image processing. [K4)
€03 - Choose the type of gripper 8a per requirernant and explain the dynamics of robols, (K3)

COd - Compare the different kinematic technigues (K2)

CO6 - Develop & robol. (K3)

UNIT | BASIC CONCEPTS {9 Hrs)
Origin & vanous generation of Robots - Robol definition - Robotics system components - Robot classfication Coordinate
frames = Asimov's laws of robobcs - degree of freedom - dynamic stabilization of robols,- work voleme, Need for
Automation - types of automation - fixed, programmable and fexible awlomalion.

UNIT Il POWER SOURCES AND SENSORS {9 Hrs)
Hydrauic, pneumatic and eleciric drives - determingtion of HP of motor and gearing ratio - vafable speed amangemeants
- path determination - mécro machines in robotics - machine vigion - ranging - eser - acoustic - magnetic, fiber optic and
tactiie sensors,

UNIT Il ROBOT CONTROL {9 Hrs)
Consfruction of manipulators - manipulator dynamics and force control - electronic and pneumatic maniputstor control
circuits = end effectors - various types of grippers - design consideralions. Intreduclion o Robot Dynamics - Lagrange
formudation - Newdon Euler formulation - Propertes of robot dynamic equations

UNIT IV KINEMATICS AND PATH PLANNING {9 Hrs)
Forward Kinematics — Denavit Hart enberg Representation- multiple solution jacobian work envelop, Inverse Kinematics
- Geometnc epproach- Hill climbing techniques

UNIT V ROBOT APPLICATIONS (9 Hrs)
Fobot programming - Fixed instruction, sequence contred, General programming language, Specific programming
languages.Robots for welding, painting and assembly - Remote Controlled robels - robots in manufaciuring and non-
manufaciuring appications - Riobots for nuclear and chemical plants.

Text Books

1. Saced B Niku, Introduction to Robotics, Analysis, Systems, Applications Prentice Hall, 3 edition 2014,
2.  Mikel P. Weiss G.M., Nagel R.N., Odraj N.8., Industrial Robofics, McGraw-Hill Singapore, 2015

3. Robert .. Schilllng, Fundamentals of Robotics-Analysis and Control, PHIL2007T.
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Reference Books

1. K.5Fu, R.C.Gonralez, CEG. Lee, Robotics, conirol sensing vision and Intefigence, Tata Mograw-Hl, 2008

2, R.K.Mital and L) Magrath, Robotics and Control, Tata MeGraw Hill, New Delhidth Repsinl, 2005

4. Asfahl C_R., "Robots and Manufacturing Autcmation”, John Wilsy, USA 1982

4, Craig, "introduction o Robotics Mechanics and Control®, Second edition, Pearson
Educalion, Asia, 2004,

£ R.D. Klafter, T.A. Chimielewski and M. Negin, "Robolic Enginesring — An integrated Approach”, Prentice Hall of
India, MewDalhi, 2010

Web Referances

1. hbps:feesnw. ieee-ras.orgieducational-resources-outreachiwaebinars-and-videos
2. hips:iferenw, robotics orgfblog

3. htlps:ivww, edxorglearnrobolics

CO=/POs/PSOs Mapping
ram S H
o Program Outcomes (POs) ;’:lfm > m]
PO1 | PO2 | PO3 | PO4 | POS | POG | POT | POS | PDS | PO10 | PO11 | POY2Z | PSO1 | PEO2 | PSO3
1 3. - 2 - 2 1 - - - Z . 1 3 ] 1
2 3 2 2 3 5 = = s - : - ] 2 1
E] ] - 3 2 - - - - = - - 1 F 2 1
4 - - 3 2 2 - - - - . . - 2 2 1
5 - - - 3 3 . - 2 - . ] = 2 2 1

Correlation Lewel: 1-Low, 2-Medium, 3= High
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L T F L Hrs
U18ICEB1
APPLIED SOFT COMPUTING 5 0 0 3 45
Course Objectives
= Toaxpose the students to undersiand the basic concepts of Soft compauling and Arificial Neurs]
Metworks (ANN).
»  To provide adequale knowledge aboul feedback and feed forward neural networks
= To provide adeguate knowledge aboul fuzezy and neuro-fezy sysbems
s T provide comprehensive knowbedge of fuzzy logic control {o real time systemss.
» To provide adeguate knowledge of genetic algorithms
Course Dutcomeas
After completion of the course, the students will be able fo,
CO1 - Understand the concepd of ANN, Iypes of ANN, Training of ANN and soft computing technigues. (K2}
CO2 - Bustrate the Back propogalion, counter propgaticn algorithm and thelr applications, (K2)
C03 — Comprehend the concepts of Fuzrification and Defuzzification, (K3)
COd — Elucidate the various applications of Nero-fuzzy systems. (K3)
C05 - Explain the aplimizaton ruke of Genetic Algorithm, {(H2)
UNIT | INTRODUCTION TO SOFT COMPUTING AND ARTIFICIAL NEURAL NETWORKS (2 Hrs)

Evolutian of Computing - Soft Compating Constituents - From Conventional Al to Compulational Intedfigence - Machine
Learmang Basics, Fundamentals of ANN - Biological Neurons and Thelr Artificial Models - Types of ANN - Properties -
Differant Leaming Rules - Types of Activation Funcions = Training of ANMN - Hebb leaming - Percaptron Model (Both
Single &Multi Layer) - Training Algorithm - Problems Solving Using Leaming RBules and Algomhms,

UNIT Il FEEDBACK AND FEEDFORWARD NEURAL NETWORKS (8 Hrs)
Back Propagation Training Algorthm - Counter Propagation Network - Siruciure & Operafion - Tralning of Kohonen -
Appscations of BFN & CPN - Hop Feld Network -RBF Mebwork, Adaptive Resonance Theory: Architectune ami
operation, ANN bazed watar eval contralier,

UNIT Il FUZZY LOGIC (9 Hrs)
Intrechection 1o Fuzzy Set Theary - Basic Concepts of Fuzzy Seta - Classical Set Ve Fuzzy Sef - Properiies of Fuzzy Sed
= Fuzzy Logic Operalion on Fuzzy Sels - Fuzzy Logic Conlrel Principles - Fuzzy Relations - Fuzzy Rules - Defuzzification
- Fuzzy Inference Systems - Fuzzy Experd Systems - Fuzzy Deocisson Making.

UNIT IV FUZEY LOGIC CONTROLLER AND ITS APPLICATION {9 Hrs)
Fuzzy Logic Contraller - Fuzzification Interface - Knowledge Base- Decision Making Logic - Defuzzification Interface-
Appication of Fuzzy Logic to Water Level Confroller - Temperature Controller - Condred of Blood Pressure during
Anesthesia, Introduction 1o Newro - Fuzzy Systems - Fuzzy System Design Procedures - Fuzzy Sels and Logic
Backaround - Fuzzy f ANN Desigr and mpismentaton,

UNIT ¥ GENETIC ALGORITHMS (8 Hrs)
Intreduction - Robustness of Traditional Optimization and Search Techniquas - The goals of optimization - Survival of
the Fittest - Fitness Computations - Cross over - Mutation -Reproduction- Rank mathod- Rank space method.

B. Tech. instrumentation and Control Engineering
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Text Books

1. Lauwrene Fausell, "Fundamentals of Neural Networks®, Pearson Education, 2008

2, Timolhy J. Ross , "Fuzzy Logic with Engineering Applications”, McGraw- Hill International Editicns, 2010
3. Geonge J, Kk and Bo Yuan, “Fuzzy sets and Fuzzy Loglc®, Preatice Hall, USA 2015

Reference Books

1. David E. Goldberg, "Genatic Algarithms In Search, Oplimization and Machine Learning”, Addizon Wesley, 2019
2. Rajagekaran. 5, Pai, GAV, "MNewral Mebworks, Fuzszy Logic and Genelic Algorithms®, Prentice-Hal of India, 2003
3. Jang J.SR., Sun C.T. and Mizutani E, "Meuro-Fuzzy and soft compuling”, Pearson Educalion 2007

4. W.T Millar, RLE Sutton and Pl Webrose, Neural Metworks for Control, MIT Press, 1996,

5. C.Cortes and V. Vapnik, Support-Yector Metwaorka, Machine Leaming, 1995,

Web References

1. https:ilecturenctes infsubject/@22,

2. httpsSheww, il uzh.chidam o 00000000-2825-1554-0000-00005e4 TE3eduzzylogicseript pdf,
3. hitpstinglel.ac courses 06 051061 05173/,

COs/POs/PS0s Mapping
Program Specific
COs FROREIN ot {F-8) Dutcomes [PS0s)
P04 | PO2 | PO3 | PO4 | POS | POE | POT | POR | PO | POY0 | PO11 | POH42 | PSOY | PSO2 | PS03
e A B L AT e S : 2 2 - 1 3 2 1
F = a - a 3 s - F - 2 2 - 1
E| ] 3 ) d 3 2 2 & ] 2 1
4 3 3 3 3 3 2 . . . 2 . 2 2 2 1
-] | 3 3 2 2 2 - - - 2 - 2 2 2 1

Comalation Leval: 1-Low, 2-Medium, 3- High
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Course Objectives

To provide an overview on power generation through various methods.

To educate an the important power plant measurements and devices.

To educate on baske Boller conirol technigues.

To Leam about Piping and nstrumentation diagrams and various instruments in Nuclear Power
To study abouwt the maonilosing and control of Wrkines,

Course Outcomes

After complefion of the course, the sfudents will be able 1o
GO - Understand and analyze about the various Power Genaration Methods. (K2)
CO2 - Analyze basic measurerment in power plants. (K2)
C03 - Recognize varous analyzers for moniloring feed water impurity, flue gas etc. (K2}
£04 - Leam about various Instruments used in nuclear power plants, (K2}
CO5 - Aoply the knowledge 1o contred and monitor the turbines. (K1)

UMITI OVERVIEW OF POWERGEMERATION (9 Hrs)
Survey of methods of power generation:= hydre, thermal, nuckear, soler and wind power— Imporiance of
Instrumentation in power generation — Thermal power plant = Building blocks - Combined Cyele Systam — Combined
Heal and Power System — sub eritical and supercritical boilers.

UNITII MEASUREMENTS IN POWER PLANTS {9 Hrs)
Measurement of feed waler flow, alr fiow, steam flow and coal flow = Drum level measurement — Steam pressure
and lemperature measurement = Turbing speed and vibration measurement — Flue gas analyzer = Fuel composition
analyzer,

UNIT Il BOILER CONTROL (2 Hrs)
Combuston of fusl and excess air — Firing rale demand — Steam temperature control — Control of deasrator — Drum
level control ~ Single, two and three element control — Fumace drafl contral implasion - flue gas dew point control -
Trimming of combustion air — Soot blowing,

UNITIV INSTRUMENTATION IN NUCLEAR POWER PLANT (8 Hrs)
Piping and instrumentation diagram of different types of nuclear power plants-radiation deteclion nstruments-process
sensors for nuclear power plants-specirum analyzers-nuclear reactor control systems and allied instrumentation.

UNITY TURBINE MONITORING AND CONTROL {9 Hrs)
Speed, vibration, shall temperature monilorng and comrol — Steam pressure control — Lubricant ofl temperature conlrod
- Cooling system,

Text Books

1. Liptak B.G., Instrumentation in Process Indusires, Chilten Beok Company, 2043,

2, PK.Nag, Powerplant Engineering, Tata McGraw-Hill Education, 3rd edilon,2011.

3, Power-plant Control and Instrumentation, The Control of Boilers and HRSG Systems, By David Lindsley, 2000,
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Reference Books

1. Bam Duksbow, Control of Bollers, Instrument Soclety of Amerca 2012

2..Jain R, Mechanical and indusinal Measurements, KhannePublishers, New Delhl 2012,
4. Power plant instrumentalion, by K. Knshraswamy,m, Ponmbala - 2013

Web Referances

1. wwsitignou ac.induploadUnit-2-58. pd!

2. http:fhansew_powerplantinstrumentationcontrod. yolasite.com)

A httpsfielectrical-engineering-portal. com/download-center/books-and-guides/power-substations/power-
plant-control

COs/POsPE0s Mapping

Program Specific

cos EYRacam Qo omes {E0W) Outcomes (PSOs)

PO1 | PO2 [ PO3 | PO4 | POS | POG | POT | POS | POS | PO10 | PO11 | PO12 | PSOY | PSO2 | PS03

1 3 3 2 2 2 2 2 - - 2 - 3 2 3 2

2 | 3 3 3 3 2 ¥ o= - 2 - 3 ] 3 2

3 L 3 2 2 3 2 2 - - 3 - 3 F ] 2 Z

4 d 2 2 2 £ 2 2 - = 3 - 3 2 2 2

5 3 2 a 2 2 2 2 - - 2 - 2 2 3 2

Comrelation Level: 1-Low, 2-Medium, 3- High
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U13ICER3 BUILDING AUTOMATION

£

45

Course Dbjectives

To introduce the basic blocks of Bullding Managemeant System,

Ta impar knowledge on HYALL system

To explore the access contrel and securily systems

To enhence the knowledge on types of alarm system.

To mpart knowledge in the deshgn of various sulb aystems (or mooular sysiem) of building autometion,

o & 8 8 @

Course OQutcomes

Afer complefion of the cowss, the studends will be abis fo

L0 - Understand the eontept behénd bullding autemation, (K1)

CO2 - Elucidate the knowliedge on HVALL system, [K2)

O3 - Develop a secured access condrol and sacurity system for automaltion. (K1)

04 - Plan for building fire alamm aulomation with fire control panets. (K2)

COS5- Design sub systems for building sutomation and inlegrate CCTY, control for appliances. (K1)

UNIT | INTRODUCTION {9 Hrs)

Concepl and appiication of Building Managemenl System (BMS) and Aulomation, requirements and design
considerations and ils effect on functional efficiency of buidding automation system, architeciure and componenis of
BMS.

UNIT Il HVAC SYSTEM {3 Hrs)
Different components of HYAC system like heating, cooling system, chillers, AHUs, compressors and filker wnits and
their types. Design Bsues in oconsideration with respect to efficiency and economics, concept of districl cooling and
heating,

UNIT Il ACCESS CONTROL & SECURITY SYSTEMS (9 Hrs)
Concept of aulomation in access control system for safely, Physical securily system with components, Access control
componenis, Compuler system access conlrol = DAC, MAC, and RBALC,

UNIT IV FIRE & ALARM SYSTEM {9 Hrs)
Different fire sensors, smoke detectors and their lypes, GO and CO2 sensors, Fire control panels, design considerations
for the FA system concept of IP enabled fire & alarm system, design aspects and components of PA system.

UNIT V¥ CCTY SYSTEM & ENERGY MANAGEMENT SYSTEM: (9 Hrs)
Componenis of CCTY system Bke cameras, types of lenses, typical types of cables, controfling syslem, conoegd of
energy management system, cccupancy sensors, fans & lighting contraller. Introduction to stnucheal health monitoring
and methods employed.,

Text Books:

1, Jim Sinopoli, Smar Buddings, Bulterwarth-Hefnemann imprint of Elsevier,2nd Edition., 2010,

2. Albert Ting Pat So, Wailok Chan, Intelligent Building Systems, Kiuwer Academic publisher, 3rd
Edition., 2012,

3. Reinieold A, Carlson, Robert A. DI Giandomenico, Understanding Bullding Automation Systems,

B. Tech. Instrumentation and Contrel Engineering
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Publizhed by R.5. Maans Company, 1901,
4, Morawskl, E, Flre Alarm Gasge for Property Managess, Publisher: Kesesinger Publizhing, 2007,
Reference Books:
1. Akberl Ting-Pat Sc, Wai Lok Chan, Intelligent Building Systems Kluwer Academic publisher, 3rd Edition,
2012,
2. Bullding Automation; Control Devices end Applications by In Partnership with NJATC, 2008,
5. Building Contral Systems, Applications Guide (CIBSE Gulde) by the CIBSE, 2000.
Web References:
1. hipiwwsa controlsendces comieaming_automation,him
2. hitps:/iwenw johnsoncontrols.com/building-automation-and-controls
3. httpa:/fwww se.comiinfeniworkiproducts/building-sutomation-and-control!
COs/POs/PS0s Mapping
Program Specific
COs FEOQEAI SHEOnm (e Outcomes (PS0s)
PO1 | POZ | PO3 | PO4 | POS | POG | POY | POB | POS | PO10 | PO11 | POMZ | PSO1 | P502 | PS03
1 | 3 2 1 2 2 2 - - 2 - 3 2 2 2
2 2 | 3 2 3 2 2 - - 2 - | 3 F 2
3 2 2 3 2 a 2 2 - 2 3 3 2 2
4 2 3 2 2 - 2 2 - 1 - 2 2 |2 2
g | 2 3 2 2 2 2 - - 2 - 2 2 2 2

Comolation Level: 1-Low, 2-Medium, 3- High
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LU18ICEG4 WEB BASED INSTRUMENTATION L T P C Hrs
3 00 3

Course Objectives

To keam Intemat and web concepls.

To k=amn vanous applcation of Infermst.

To kessrn (he [anguesge constructs of the programiming Enguage,
To understand the vanous advanced concepls of java.

To develop understanding abowut various applicalions of java

E @ F ®

Course outcomes

After completion of the course, the students will be able fo
CO1-Explore The internet and web concepls. (K2}

C02 - Develop inMemel-based mstrumentation and Control applications.(K1)
CO3-Acquire the basics of JAVA programming.{K1)

GO4 - Develop the aedvance concepts in java Enguage.(K1)

CO5 - Explicaie the application of intermet measurement and control [K1)

UNIT | BASIC INTERENET CONCEFPTS (9 Hrs)
Facket Switching - Intermnet: A Mebwork of Networks-15Ps: Broadtand and Wireless Access — Software to Creste a
Wirual Network -TCP: Softwane for Reliable Communication - Clients + Servers =0istibuted Compuling - Names for
Computers- MAT! Sharing an Inlermat Connaction.

UNIT Il INTERNET APPLICATION {9 Hrs)
Elgctronic Mail- Bulleting Board Service [Mewsgroups}-Browsing the World Wide Web- World Wide Web Documents
(HTML)}-Advanced Web Technologies {(Forms, Framas, Pleging, Java, JavaScnpl, Flash)-Group and Personal Web
Pages (Wikis and Blogs}-Automated Web Search (Search Engines)-Text, Audio, and Video Communication {IM, VolP}-
Faxes, File Transfer, and File Sharng (FTP}-Remote Login and Remole Deskiops (TELNET-Facllittes for Secure
Communication-Secure Access from a Distance (VPNs)-Intemet Economics and Electronic Commerce-The Global
Digital Library

UNIT Il BASICS OF JAVA LANGUAGE {9 Hrs)
Java Evolution-Ovenview of Java Language - Constants, Variables, and Data Types - Operators and Expressions -
Clesses, Objects and Methods- Armays and Sirings.

UNIT I ADVANCE CONCEPTS IN JAVA LANGUAGE (9 Hrs)
Interfaces: Multiple Inheritance - Packages: Pulting Classes Together- Multithreaded Programming Managing Emors
and Exceptions- Appldet Programming.

UNIT V APPLICATION OF INTERNET MEASUREMENT AND CONTROL {9 Hrs)
Measurements through Intermet Web based data acquisition = Monitoring of plant paramefers through kntemet —
Calibrafion of measuring instruments through Infemet,

Intemet based Controd: Virual leboratory — Web based Controd — Tuming of controfiers through Interniet,

Caze Budy: Intemel based Measurernent and Control cese studies using Java, JVi and security —0Over view of class
library; VO, AWT and NET - JDBC, Object senalisation — remote method Invocation —Java script — Java vs Cre,

B. Tech, Instrumentation and Contral Engineering
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Text Books
1. Balagurusamy, "Object Oriented Programming Using C++ and JAVA | McGraw Hill Educalion 2017.
2, Ouglas E. Comer,” The Internet Book" 4th Edition, 2009 Princtice Hall.

Reference Books

1. Hel and Deded, "Java: How lo Program’ 9 th Edilion Printice Hall 2012

2_Menbawm, “Computer Metworks™ 2012 5th Edition, DORLING KINDERSLEY (RS) PubBcation

3. HTMIL, JavaScript, and Advanced Imtemet Technodogies BASICS, By Karl Barksdale, E. Shane Turmer - 2005

Web References

1. httpa:ifink_springer.com/chaptar 0.1 007/978-3-318-46407-7_1
2. https:/inptel ac Infeourses 05/103/1051 03005/

3. htipsiinplel.ac.in/coursesM 031041031 04043/

COs/POs/PS0s Mapping

Program Specific
COs Program Outcomes (POs) out s (PSOs)
PO1 | PDZ | PO2 | PO4 | POS | POB | PO7 | POB | POB | PD10 | PO11 | PO12 | PSO1 | PS0O2 | PS03
1 3 3 -] 1 3 ] 2 - = ] = 3 2 3 g
2 2 3 3 2 a 2 2 3 z 2 : 3 3 3 ]
3 2 2 3 2 3 2 2 = 2 = 3 A 3 3
3 2 3 ] ] - 2 Z 0 1 : 3 2 3 3
5 a 2 3 | 2 2 2 2 : . 2 . 2 2 a 3

Comelation Level: 1-Low, 2-Medium, 3- High
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Hrs

UMSICEGS DIGITAL CONTROL SYSTEM L
3 45

= =i
=T
ta 3

Course Objectives

=  Tounderstand digital feedbeck control syatems.

=  Todevelop a knowledge of consiructing discrete-time mathematical model system

=  Todevelop a knowledge of analysing the system behaviour using discrete-time model and evaluating the system
performanc.

=  To develop knowledge to use controfler design technigues,

=  Tomake the system behaviour sallsfies specified design objectives,

Course Outcomes

Affer completion of the course, the studanis wil be able fo

CO1 - Learn the digital feedback contfrol syslems, (K1)

CO2 - Acquire knowledge on discrete-time systems. (K2)

€03 - Gain knowledge of digital controd design. (K1)

C04 - Evaluate and test the system performance wsing digital simulations . (K2)
COS - Acquire knowledge of State feadback design. (K1)

UNIT | INTRODUCTION TO DIGITAL CONTROL (9 Hrs)
Infroduction-Discrete lime system representabon -Mathematical modelling of sampéng process Data reconstruction -
Medeliing discrete-lime sysiems by pulse fransfer funclion, Revisiling Z-transform, Mapping of splane 1o z-plane, Pulse
iransfer funclion, Pulse transfer funciion of closed oop system Sampled signal flow graph Stability analysis of discrete
lime sysiems, Jury siability test, Btability analysks vsing bi-linear transformation,

UNIT Il RESPONSE OF DISCRETE TIME SYSTEMS {9 Hrs)
Time response of discrete systems, Transient and sleady state responses, Time response paremeters of 8 protolype
second onder system, Deadbeat response design, Design of digital control systems with deadbeat response , Practical
issues with deadbeal response design, Sampled data conlrol sysiems with deadbeat responsa.

UNIT il DIGITAL CONTROL SYSTEM DESIGN (9 Hrs)
Design of sampled data contral systems, Rool beus melhod, Confroler design using rool locus, Rool locus Based
controler design using MATLAE, Nyquist stability criteria, Bode plot, Lead compensator design using Bode plot, Lag
compensabor design using Bode plot, Lag-ead compensator design in freguency domain.

UNIT IV DISCRETE STATE SPACE MODEL {9 Hrs)
Intreduction to slate varable model Various canonical forms Characterisfic equstion, state transifion matrix Solufion to
discrete state equation, ControllabiBty, cbaervability and siabilily of dscrete slate space models Confrollabilily and
observability, Stability : Lyapunav stability theorem

UNIT V STATE FEEDBACK DESIGN (9 Hrs)
Slate feedback design, Pole placement by state feedback, 3¢l point tracking controller, Full order obsenver, Reduced

order obsenver, Oulpul feedback design, Theory Examples, Introduction to optimal condrol, Basics of optimal control |,
Performance indices, Linear Quadratic Regulator (LOR) design.

B. Tech, Instrumentation and Contral Engineering
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Text Books
1. B, C. Kuo, Digital Control Systema, Owxford University Prees, 2fe, Indian Edition, 2007.
2. M. Gapal, Digital Cantral and State Varlable Methods, Tata MeGraw Hill, 2ie, 2003
Raeference Books
1. K. Ogata, Discrete Time Contral Systems, Prentce Hall, 2fe, 1935.
2.G. F. Frankiin, J. D. Powell and M. L. Workman, Digilad Contral of Dynamis Systems,
3, Addison Wesley, 1808, Pearson Education, Asia, M, 2000. K. J. Astroms and
B. Witten mark, Compuier Controlied Sysiems - Theory and Design, Prentice Hall, 3'e, 1587,
Web References
1. htps:finptel. acin'coursas/ 08N 031 08 102008/
2. httpc/wwow ece.mibu.eduffaclly/shivan/EE4 262 5prng 1 TIDigitatContral TesxtBook pdf
COs/POs/PE0s Mapping
Program Specific
COs Program Oulcomes (POs) Outcomes (PS0s)
FO1 | FOZ | PO3 | P04 | POS | FOG | PO7 | POB | PO3 | PO10 | PO11 | PD12 | PSO1 | PS0Z | PS03
1 3 3 2 1 2 2 . - - 2 - 3 2 3 2
2 z 3| 3 2 3 | 2 Z - - 2 - 3 3 3 2
3 Z 2 = 2 3 2 2 - = 2 = 3 = 3 |
4 2 3 z 2 3 2 2 = = 1 = ] 2 3 3 |
& 3| 2 3 2 | 2| 2 2 = - 2 - 2 2 3 3

Comelation Level: 1-Low, 2-Medivm, 3- High
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UISICET COMPUTER CONTROL OF PROCESSES

=

Course Objectives

s Tointroduce analysis of discrele time systems in state variable form.

To introduce system identification lechnigues

To Deslgn Dightal Controllers

To educals on varous procesa loops and its control.

To Design Multiloop and Multivariable Controllers for multivariable system

Course Qutcomes

After complelion of the course, the students will be able fo

€01 - Analyse the discrate lime systems. (K1)

CO2 - Analyae transient and steady state behaviours of linear discrete time control systems (K1, K2Z)
CO3 - Design a digital controller. (K1, K2, K3)

CO4 - Design multi-oop controller. (K1, K2, K3}

CO5 - Design multivariable controer for multivarable system, (K1, K2, K3)

UNIT I DISCRETE STATE-VARIABLE TECHNIQUE (9 Hrs)
State equation of discrete data system with sample and hold — Slate trangition equation — Methods of computing the
state transition matrix — Decompaosition of discrete data transfer funclions - Stale diagrams of discrete deta systems —
System with zero-order hold - Controllabdity and observability of linear time invariant discrete dala system—Stability
iests of discrele-data system — State Observer - Slale Feedback Control.

UMIT Il SYSTEM MODELING AND IDENTIFICATION {9 Hrs)
Mathematical model for progesses - first arder, Second order processes without and with pure delay higher ardes
systems — process modeling form siep bes! data = pulse testing for process identification — time — domain identification
— linesgr beast sguare slgorithm.

UNITII DIGITAL CONTROLLER DESIGN (9 Hrs)
Review of z-transform — Modified of z-transform = Pulse lransher function = Digital PID controber — Dead-beat conbml
and Dahlin’s control — Smith predictor — Digital Feed-forwand contraller = INC Stale Feedback Controller - LGG Control

UNIT IV MULTI-LOOP REGULATORY CONTROL (3 Hrs)
Muitl-loop Control - Infroduction — Process Interaction — Pairing of Inputs and Outpuls -The Relative Gain Aray (RGA)
- Properies and Application of RGA = Multi - ioop PID Controller— Biggest Log Modulus Tuning Method = De coupler

UNITY MULTIVARIABLE REGULATORY CONTROL (9 Hrs)
Introduction to Multlvardable contral —Multivardabla PID Controller -Mullivariable IMC- Mullivariabbe Dynamie Matrix
Controfier - Multivariable Model Predictive Contral - Generalized Predictive Controller — Implementalion Issues.

Text Books
1. Gogal M., "DigitalControland StateVariableMethods ", TatabMocGrawHill Fourth Editlon, 2017

2. Bequetie, B W., ProcessControlModeling, Designand Simulation™, PrenticeHallof india, 2015
3, M, Chidambaram , Computer control of process, Marosa publishing houese, 2015

B. Tech. Instrumentation and Centrel Engineering
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Refersnce Books

1, Blephanopoules, &, “Chemical Process Controd -An Introduction to Theory and Praclica®, Preatice Hall

af ndia, 2018,

2. John Lavigne, Instrumentation Applications for the Pulp and Paper Industry (& Pulp and paper book ],

Books 1088

3. E. Ikomen and K Najim, “Advanced Process |dentification and Control”, Marcal Dekker, Inc.

Mewiark, 2002

Web Resources

1. hitps:iinplel.ac infoourses!112/106/11210521 1/
2. httpsfwwwyoulube comiwalchTveimiSsDLgAaiBleaiura=emb _logo

COs/POs/PS0s Mapping

Program Dutcomes FE:J Program Specific
COs Outcomes{P50s)
Po1| PO2 | PO3| PO4| POS POG PO7| POB| POS PO10 PO11 PO1Z PSO1 PS02| PS03

1 a 3 2 1 2 | 212 . -1 2 - 3 2 3 2

2 3 3 3 O = I I - | 2 3 3 3 2

3| 3 2 k] - I I ] N - 3 3 i i

4 2 3 2 - A R R -1 3 - 3 2 : 3
B 2z 3 <SR -1 2 - I 3 3

Correlation Level: 1-Low, 2-Medium, 3= High
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U19ICET2 AUTOMOTIVE INSTRUMENTATION L T P C Hm=
SYSTEM i 0 0 3

Course Dbjectives

= Toimpari knowledge on the audomaobile sysiem, its subsystems and componenis,

To expose the studends fo the concepis of various sensors used in sutomobile sysiems.
To teach tha basic and advenced controds in sutcmotive systems,

To leam the aclbse and passiye safaly syatems,

To impar knowledge aboud the electronics and profocol involved in aulomolive systems,

Course Oulcomes

After complelion of the course, the sfudents will be abie fo

CO1 - Mentify the automolive system and its components. (K1)

CO2 - Aftain knowledge of various sensors and conditioning circuits wsed in automolive systams. (K1, K2)
C03 - Gan knowledge aboul various control siratepgies. (K1, KZ)

L0 - Acquaind the tvpes of active and passive safely systams, (K1)

CO5 - Uinderstand the automolive standards and prolocols i the sysiem. (K1, K2Z)

UNIT | INTRODUCTION OF AUTOMOEBILE SYSTEM (9 Hrs)
Curranl trends in automobiles with emphass on increasing role of electronics and software, ovendew of generc
automotive control ECL funciioning, overview of typical aufomotive subsystems and components, AUTOSAR,

UNIT Il ENGINE MANAGEMENT SYSTEMS {9 Hrs)

Basic sansor amangement, types of sensors such B5 oXygen sensors, crank angle position sensors, Fuel metering!
vehicle speed sensors, flow sensor, femperature, alr mass fow senscrs, throtile positon sensor, solenoids eic.,
algorithms for engine control including open koop and closed loop control system, electronic ignition, EGR for exhaust
emission conirol

UNIT Il VEHICLE POWERTRAIN AND MOTION CONTROL (9 Hrs)
Electronic transmissicn controd, adaptive power Steering, adaptve cruise control, safety and comfort systemns, anti-lock
braking, traction contral and elactronic etability, sctive suspanzsion control.

UNIT IV ACTIVE AND PASSIVE SAFETY SYSTEM {9 Hrs)
Body electronics including Bghiling control, remote keviess entry, immobilizers etc., electronic instrument clusters and
dashiboard electronics, aspects of hardware design for aulomotive including eleciro-magnetic inkerfenence suppression,
gleciromagnetic compatibility efc., (ABS5) antilock braking system, (ESF) efectronic stability program, air bags.

UNIT V AUTOMOTIVE STANDARDS AND PROTOCOLS (2 Hre)
Automofive standards ke CAM profocel, LIN protocod, FLEX RAY, Head-Up Display (HUD) OBD-l, CAN FD
sutomotive Ethemsat ete, Automatiee standards Bes MISRA, funelional safely standards (150 26062),

System design and energy management: BMS [battery management system), FCM (fuel contrel module), principles of
systemn design, assembly process of automolives and instrumantation systems.

B, Tech. Instrumentation and Conirel Engineering
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Text Books:
1.Wilkam B. Ribbens, “Understanding Autamotive Eledcironics”, Bullerworih-Heinemann publications, Tih - Edition,
H012

Reference Books:

1. Young AR, Griffiths L., “Automotive Electrical Equipment®, ELBS and Mew Fress, 2010,

2. Tom Weather Jr., Cland C., Hunter, “Autamotive computers and controd system”, Prentice Hall inc., New Jersey 2009,
4. Crouse W.H,, “Aulomabile Eleclrhical Equipment”, MceGraw Hill Ca, Ing., Mew Yoark, 2005,

4. Bechiold, "Undersianding Auiomotive Elecironic”, SAE, 2010,

5. BOSCH, "Automaotive Hand Book”, Bentely Pubdishars, Germany, Sth Edition, 2014.

Web References:

1. hitps s globalkpee comireferencald 007 62033 70 chapter-O-automotive-natrumentalion-and-ielemalics
2. hitpsiisites goegle comisite/sredu’sublefingiru-auto

3. hitpsiihaww ghvinc. com/advances-automalive-insbrumentation/

4. hitpsieww kacsik.comindustriesfautomotive

COs/POs/PS0s Mapping
Program Outcomes (POs) Program Specific
Cos | OulcomesPE0s
11 PO12 PSO1 PS02| PSO:

PO1| PO2 | PO3] PO4 P FOT PO8| POS POI0 P
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Correlation Leawvel: 1-Low, 2-Medium, 3- High
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U18ICET3 VIRTUAL INSTRUMENTATION L T P & Hms
3 0 0 3 45
Course Objectives
e To Introduce the evolution, block diagram and architecture of VI
¢ To gel knowledge on basic Programming by using virtual instrume ntation.
= To provide kKnowledge in programming Streciure by VW tools,
& To provide Knowledge in Different types of Arrays and Clusters by VI toeats,
» To provide knowledge in Hardware Interfacing by V1 tools,
Course Outcomes
After completion of the cowse, the sludenls will be able o
CO1 - Undersiand the evolution, architeclure, applications of visual instrumentafion. (K1)
CO2 - Siudy about the basics of Programming by using virual instrementation. (K1, K2)
£03 - Acguiring knowledge on VI programming Struciure by Wi tools, (K1, K3)
€04 - Sludy about the different types of Arrays and Clusters by V1 lools, (K1)
CO5 - Understanding the concepl of instrument interfacing by VI {ools, (K1, K2)
UNITI INTRODUCTION [9 Hrs)

Ewvolutions of VI, advantages, block diagram and architecture of a virtual instrument-Graphical programming, and
compfison wWith convenfional programming.

UNITII VI PROGRAMMING {2 Hrs)
Conirods and indicators- Labels and Text -Shape, size and color- — Data type, Format, Precision-and representation
~ Data types — Dats flow pragramming-Editing — Debueging and Running a Virual nstrument =Concept af sulb W,

UNIT Il PROGRAMMING STRUCTURE (8 Hrs)

FOR Locps, WHILE Loops, CASE Structure, Formula nodes, Sequence structures- Altribute modes Local and Global
varables.

UNIT IV ARRAYS AND CLUSTERS {2 Hrs)
Ammays and Clusters— Amray Operations — Bundie - Bundia/Unbundie by name, graphs and charts = String and file VO,

UNIT V HARDWARE INTERFACING (9 Hrs)
DAQ — Block diagram - Descnption - bagic system components of a signal conddioning system- Interfacing with
LabVIEW- Introduction ta my RIO

Text Books
1. Gupta , Virtual Instrumentation Using Lab view 2nd Edition, Tata McGraw-Hill Education, 2040
2. Jovitha Jerome, Virual Instrumentation wsing LabVIEW, PHI Learning Pvt, Ltd,, 2010

Reference Books

1. Gary Jonson, “Labyview Graphical Programming”, Fourth Edition, McGraw Hill, New York, 2012

2. Gupa.s., Gupta.d.P.. "PC interfacing for Deta Acguisition and Process Contred®, Second Edstion,
Instrument Sockely of America, 2042,

3. Sokoloff; “Basic concepts of Labview 4, Prentice Hall Inc., New Jarsay 2013.

B. Tech. Instrumentation and Control Engineering
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Web References
1. https:hwninwni comd
Z. hilps:iweaw youlube comissen/Labylewiptafists

COs/POs/PSOs Mapping

Program Outcomes (POs) Program Specific
COs Outcomes(PE0s)
PO1| Po2 | Po3| Po4| POS| POE| PO7| POE| POS] PO10 PO11] PO12 PSOY PSO2[ PSO3
i IR 3 < T R [ I T [ ) [ 1 2
z ] 3 3 y [ oA 13 fis Fos < 1 2
3 | 3 2 - T O O O N I - T I ) 1 3
4 | 2 3 2 2l xlal-1-1-T51"%7137]32 ]
§ | 3 2 ¥ 2T 2 =1=]=«=]2 |-2]=21]32 i 3

Correlation Level: 1-Low, 2-Medium, 3- High
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MODERN ELECTRONIC £
U1BICET4 INSTRUMENTATION 3

CR
aT

45

Course Dbjectives

* Tointroduce the digial methods of measurements,

To ged knowladge on basic current trends in digital instrumentation.

To provide knowbedge in programming Siructure by W1 toods.

To provide knowdedne in Data Acquisition and V| Chessis Requirements by VI tools.
To provide knowledge in W1 Tooksels, Disirbuled VO Modules,

" 8 ¥ ®

Course Outcomes
After compledion of the course, the sfudents will be abla fo
C01 - Understand the digital methods of measuwrements. (K1)
CO2 - Study about the basles cumrant trends in digital instrumentaticn. (K1)
C03 - Acquiring knowledge on pragramming Structure by V1 toals, (K1,K2)
CO4 - Study about the Data Acquisition and VI Chassis Requirements By V| tools, (K1)
CO5 - Understanding the concept of instrument interfacing by VI tooks. (K1,K3)

UNITI DIGITAL METHODS OF MEASUREMENTS (9 Hrs)
Feview of AD, DA lechniques — FV and VIF conversion techniques — Digital volimeters @nd multimelers - Automation
and accuracy of digital velimeters and multimeters — Digital phase meiers — Digital tachometars — Digital frequency,
paricd and time messurements — Low frequency measurements — Automatic ime and frequency scaling — Sowrcas of
error — Molge = Inherent eror in dighal meters, hidden errors in conventional ac measurements — RMS  detecior In
digital mullimeters = Mathematical aspecls of RMS - Digial siorage Dscilloscope.

UNITH CURRENT TRENDS IN DIGITAL INSTRUMENTATION (9 Hrs)
Introduction to special function add on cands = Resistance card = Input and outpul cards <Digital equipment construction
with modular designing; interlacing to microprocassor, micro controflers and compubers - Computer aided sofbwars
engineering tools (CASE) — Use of CASE toods In design and development of automaled messuring systema —
Interfacing IEEE cards = design of GPIB Systems - Inlelligent and programmable Instrements using compulers-Data
nebworks-CAN Bus, SMARTHART prolocols

UNIT Il VIRTUAL INSTRUMENTATION [9 Hrs)
Historical perspective, advaniages, block diagram end architeciure of a virdual instrument, data-fiow lechniques,
graphical programming in data flow, comparison with convenBonal programming. Development of Virlal Instrument
using GUL Wl programming techniques: VIS and sub-VIS, loops and charts, areys, clusters and graphs, case and
sequence strectures, formula nodes, boeal and global variables, sirivg and file VO, Inatrument Drivers, Publishing
méasurement data in the web.

UNIT WV DATA ACQUISITION AND V1 CHASSIS REQUIREMENTS {9 Hrs)
Introduction 1o data acquisition on PG, Sampling fundamentals, Inpud/Outpul techniques and buses, ADC, DA, Digital
¥, counters and timers, DMA, Software and hardware installation, Calibration, Resolution, Data acquisiion interface
requiremeanis. Commaon Inatrument interfaces; Current loop, RS 23201 RE4A5, GPIB. Bus Interiaces: LISE, PCMCIA,
VXL, SCS1, PCI, PXI, Firewire, PX| system controliers, Ethernet control of PXIL Networking basics for office and Industrial
applications, VISA and VI,

B. Tech. Instrumentation and Control Engineering
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UNITY VITOOLSETS, DISTRIBUTED I'O MODULES (9 Hrs)
Application of Virkal Insirumentation: Instrument Gonirol, Development of process database management sysiem,
Simulation of systems using VY, Development of Contral syslem, Indusirial Communication, rage acquisition and
processing, Motion contral,

Textbooks

1. Bouwens, AL, "Digital Instrumeniation”, McGraw Hll, 1984,

2. John Lenk, 0., "Handbook of Micro compider based Instrumentation and Conkrol®, PHI, 1984,

3. Gary Johnson, LabVIEW Graphical Programming, Second edifion, McoGraw Hil, Newyork, 1897,
4. Lisa K. wells and Jeffrey Travis, LabMIEW for everyone, Prentice Hall, New Jarsay, 1997.

References

1. Kevin James, PC Interfacing and Data Acquésition: Technigues for Measuremant,
Imstrumentation and Control, NMewnes, 2000,

2. Doobslin, ‘Measurement System, Application and Design’. IV Ed,  MoGraw-Hill. 1880,

Web Referonces
1. hitpsi{ivoasy.ni.com/
2. hiipsi{fivnew youtube comiusadL abviewiplanfists

COs/POs/PS0s Mapping

Program Dutcomas (POs) Program Specific
COs Outcomes(PS0s)
PO1| POZ | PO3| PO4| POS| POB| POT| POB| P09 PO10 PO11] PO12 PS0O1 P502] PS03

1 2 3 2 - 2 2 - - - 2 3 3 2 L) 2

2 | 3 3 3 I - 1Tala]-1-71T-1]°472 3 | 3 |1 1 ]

| 3 1 3 21 & o] 8] @vl - [ T ] & Posge] -3 1 o 1 3

4 2 3 2 - 2 2 - - - 3 : 3 2 1 3

5 3 2 3 - 2 2 - - - 2 | 2 s 2 1 3

Correlation Level: 1-Low, 2-Medium, 3- High
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FIBER OPTICS AND LASER
INSTRUMENTATION
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LMSICETS 45

Course Objectives

= Tor s{udy in detail about opdical fiber properties.

= Ta sfudy in detail about oplical fiber applications

& To study about lasers fundamantals and 1S properties,

= To study in detaill about indwstrial applications of lasar.

= To sfudy about hologram and medical application of laser

Coursa Dutcomes

After completion of the course, the sfudents will be able fo

€01 - Understand the optical fiber and thelr properties (K1)

€02 - Acquired knowledge of industrial application of optical fibres. (K1)
CO3 - Understand the laser fundamentals. (K1)

CO4 - dcguired knowledge of indusirial application of lasers, (K1, K2, K3)
CO5 - Understand hologram and its medical applications, (K1, K2, K3)

UNIT | OPTICAL FIBRES AND THEIR PROPERTIES (% Hrs)
Principles of light propagation throwgh a fibre - Different types of filres @nd ther properies, fibre characiershcs -
Absorption osses - Scatiering lesses - Dispersion - Conneciors and Splices - Oplical Sources - Optical defachors.

UNIT Il INDUSTRIAL APPLICATIONS OF OPTICAL FIBRES (9 Hrs)
Fibre Optic Sensors - Fibre Oplic Instrumentation Systemn = Electro oplic, Acousic-oplic and Travelling Wave Modulaiors
= Imerferomelric Method of Measurement of Length — Maire fringes — Measuremeant of Pressure, Temperatura, Curmrant,
Vetage, Liguid level and Skrain,

UNIT Il LASER FUNDAMENTALS {9 Hrs)
Fundamental Characteristics of Lasars — Three level and Four lewel Lasers - Properles of Lasers - Laser Modes -
Resonetor Configuration — Q-Switching and Mode locking = Cavily dumping = Types of Lasers = Gas lasers, Sobd lasers,
Liguid kasers, Semiconduchor lasers

UNIT IV INDUSTRIAL APPLICATIONS OF LASERS (9 Hrs)
Laser for messurament of Distance, Length, Veloclly, Acceleration, Curment, Vollage and Almosphenc Effect -Material
Processing - Laser heating, Welding, Melting and Trimming of Material - Removal and Vaporizetion

UNITY HOLOGRAM AND MEDICAL APPLICATIONS {9 Hrs)
Halography - Basic Principle - Methods - Holographic interferometry and applications, Holography for non-destructive
Tesling - Medical Applications of Lasers, Lasers and Tissuee interaction - Laser Instrumentations for surgery, Removal
of Tumours of Vocal cords, Brain surgery, Plastic surgery.

Text Books
1. G Kelser, Optical Fibre Communication, MeGras Hill, 2013,
2. Ajoyghatak K. Thyagarajan, Optical Electronics, Cambrige University Press, 2010.
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Reference Books

1. LM Serar, OFC = Principles and Practice, PFH1,2009

2. JWilson and JF Bhmwvikes, Infraduction to Dplical Electronics, PH1, 2001

3. Dr.Manjeet Singh, Lasars — Theory, Principles and Applications, VEI, Vayn Education India, 2011
4. Mr.Gupta, Fibre Optica Communication, PH1, 2004.

5. R.P. Khare, —Fiber Optics and Optosbectronicall, Ouxford University Press, 2008,

Web References

1. hitpsiiinplel.ac.incourses/ 1081 091083/

2. hitpifiwww . brankar.comisubjeclFiber-oplics-and-Laser-insiruments_ 190
3. htips:siles.google.comisiteismantice 2015 my-formsfapplied-sofi-computing

COs/POsPE0s Mapping

Program Outcomes (PDs) Program Specific

COs Outcomes{PS0s)
PO1| PO2 | PO3| PD4| POS| POS| POT| POE| POY PO1d PO11| PO12 PSO1 PSO2| PS

[ = 3 2 - 21 -1 - - - 2 - 3 2 1 2
2 3 3 3 - a ] =] = - - 2 - 3 1 1 2
3 3 2 3 & g == 2 = 3 - 3 1 1 3
4 ] 3 2 = - R A = - 3 3 ] 1 3
5 3 z 3 . L . E ] : 2 2 1 3

Comelation Level: 1-Low, 2-Medium, 3= High

B, Tech. Instrumentation and Control Engineering

184



Academic Cumiculum and syllebi B-2019
192

U12ICERD INDUSTRIAL SAFETY % ; E g i

Course Dhjectives
» T provide the concept of Industrisl Safety and provide knowledge for workplace salety
To acqulre knowledne in identification, evalsstion and control of all tha hazards
= To prevent harm or damage to people, propary, or the anvironment,
= To conduct eafety audits
= Toimprove safety practices

Course Outcomes

After completion of the couwrse, the studenis will be able fo

CO1 = ldentify hazard and potential hazard areas (K1)

COZ2 - Develop safety programs fo prevent or miligate damage or losses, (K1, K2)
CO3 - Assess safely practices and programs. (K1,K2, K3}

CO4 - Conduect salety audits. (K1,K2)

COS5 - Improve safety practices. (K1)

UNIT 1 INDUSTRIAL SAFETY (9 Hrs)
Accident, causes, types, mesulls and conlrol, mechanical and electrical hazards, types, causes and preventive

ure, descrbe salant points of factories act 1848 for health and safely, wash rooms, drinking water layouts,
light, 103 cleanliness, fire, guarding, pressure vessals, elc, Salely color codes. Fire prevention and fafighting,
eguipmeant and meathods,

UNIT Il FUNDAMENTALS OF MAINTENANCE ENGINEERING {9 Hrs)
Definition and alm of maintenance engineering, Primary and secondary funcions and responsibility of maintenance
department, Types of maintenance, Types and applications of 100k used for maintenance, Maintenance cost and its
relation with replacement economy, Service Be of equipment.

UNIT Il WEAR AND CORROSION AND THEIR PREVENTION {9 Hrs)
Wear- iypes, causas, effects, wear reduction methods, lubrhicants-tbypes and applications, Lubricetion methods, ganeral
skalch, working and applications, i, Screw down grease cup, |l Pressure grease gun, iil. Splash lubrication, iv. Gravily
lubrication, v. Wick feed lubrcation vii Side feed lubrication, vl Fing lubrication, Defindion, pringiple and faciors affecting
the cormosion. Types of comosion, carmosion prevention melhods.

UNIT IV FAULT TRACING {3 Hrs)
Fasull Iracing-concept and importance, decsion tree concept, need and applications, sequance of faull finding activities,
show a5 decizion tree, draw decision tree for problerns in machine toals, hydraulic, pneumatic, automative, thermal and
elecirical equipment's ke, 1. Amy one machine (ool ii. Pump il Air compressor, iv. Intemal combustion engine, v. Boder,
wi, Elecirical motors, Types of faulis in machine fools and their general causes.

UNIT V PERIODIC AND PREVENTIVE MAINTENANCE {9 Hrs)
Periodic Inspection-concept and need, degreasing, cleaning and repairing schemes, overhauling of mechanical
components, overhauling of electrical mator, common troubles and remadies of alectric motor, repair complaxities and
Itz use, defindion, need, steps and advantages of prevenfive maintenance. Steps/procedure for periodic-and preventive
maintensnce of; |. Machine tools, i, Pumgs, iii. Alr compressoes, iv. Diesel generating (DG) sets, Program and schedule
of preventive maintenance of mechanical and elecirical equipment, advantages of preventive maintenance, Repair cycle
concept and importance

B. Tech, Instrumentation and Control Engineering
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Text Books

1, Higgina and Morrow, Maimenance Enginesring Handbook, Da Infarmation Sendoes, {904,

2. H. P, Garg, Mainlenance Engineering, S, Chand and Company Lid, 2012

Referance Books

1. Frank D Graham, Audels Pemps-Hydreullc Alr Compresacrs, Mooraw Hill Publication, 15849,

2, Fang, Hsai-Yang.Foundation Enginearing Handbook, Chapman & Hall, London

COsPOs/P50s Mapping

Program Oulcomes (POs) Program Speclfic
COs ﬂuh:-nrrns[FEDaé[

PO1| POZ2 | PO3| PO4] POS| POG| POT] FOR| POS] POIT0 PO11 PO1Y PSO1 PS02| PS

1 3 - 1 - - 1 i) - - - - - 1 - £

2 3 - 1 - - 1 1 - - - - - 1 - -

3 3 - 1 - - 1 1 - - - - - 1 - -

] F] 1 = = 1 1 E . 1 =

b 3 1 « - 1 1 - - - 1 -

Correlation Leval: 1-Low, 2-Medium, 3- High
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U18ICEE1 SYSTEM IDENTIFICATION AND L T P C Hrs
ADAPTIVE CONTROL 3 0 0 3 45

Course Dbjectives

To introduce Mon parametrie mathods.

Toimpart knowledge on parameler eslimatian methods,

To impart knowledge on Recursiva identification mathods.

To impart knowledge on Adaptive control schames.

To introduce atehility, Robuetnese and Applications of sdaptive controd mathod.

Course Dutcomes

After complelion of the course, the sfudents will be able fo

CO1 = Apply advanced conirol theory lo praclical engineering problems (K1)
CO2 - Deline basss concepts of parameter estimation methods. (K1, K2)
C03 - Understand the recursive beast square method. (K1, K2)

GO - Acquaint the various adapdive control schemes. (K1, K2Z)

CO5 - Bustrate Bsues In adapive contral and appications (K1)

UNIT | NON-PARAMETRIC METHODS {9 Hrs)
Non parametric methods: Transien! analysis-frequency analysig—Comelation analys|e-Spectral analyzis

UNIT Il PARAMETER ESTIMATION METHODS {9 Hrs)
Least square estimation ~ best bnear unbiased estimation under inear constraints — updating the parameter estimates
for lingar regression models—prediclion emor methods: descriplion of prediclion methods — optimal prediciion — refation
between prediclion emor methods and other identficafion methods — theorclical analysis - Instrumental variable
methods: Description of instrumental vagisble meathods — Input signal design for identification.

UNIT lil RECURSIVE IDENTIFICATION METHODS (2 Hrs)
The recursive least square method — the recursive mstrumental variabla methods- the recursive predicticn ermor methods
— Maximum likelhood. ldentification of sysiems operating In closed loop: ldentification considerations — direct
identfication = indirec! idenBfication

UNIT IV ADAFTIVE CONTROL SCHEMES (9 Hrs)
Introduction — Types of adaptve contral-Gain ssheduling controller-Model reference adapiive control schemes— Self
funing controller—MRAC and STC: Approaches—The Gradient approach — Lyapunoy funclions — Passivity theory - pole
placemant method — Minimum vanance control — Predictive control,

UNIT V ISSUES IN ADAPTIVE CONTROL AND APPLICATIONS {9 Hrs)
Siate feedback design, Pole placement by state feedback, Set point tracking confroller, Full order obsenner, Reduced
order obeerver, Output feedback design, Theory Examples, Introduction to optimal control, Basics of optimal control,
Performance indices, Linear Quadralic Regulalor (LOR) design.

Text Books
1.Soder storm T and Peter Sloica, System entification, Prentice Hall intemnatipneg], 1989,
2.Asrom, K., and Willenmark, B., Adaplive Gontral, Pearson Education, 2nd Edilion, 2001,

B. Tech. Instrumentation and Contrel Enginesring
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3, Baatry, 5. and Bodson, M., Adaptive Control- Stability, Convergence and Robustness, Prentice Hall inc., Maw
Jersey, 1988,

Reference Books

1. Ljung L, System identification; Theory for the user, Prentice Hall, Engle wood Cliffs, 1987,

2. Bela.G Liplak., Process Control and Oplimization, Instrument Engineers’ Handbook,, valume 2, CRC press and
IS4, 2005

3. Willkam S Levine, Control Systems Advanced Methods, The Control Handbook, CRC Press 2011

Web References

1. httpsinptel.ac.in'courses/ 1031 DS 031061490
2. hiips:Mnptel ac.infcourses108M4 02108102113/

COs/POs/PSOs Mapping
Program Outcomes (POs) Program Specific
COs = i Sh e eod|
PO1]| POZ | PO3| PO4| POS PO6| PO7| POB| PO3] PO1O PO11 PQ_LE S0 PSO2| PSD3
1 | 1 L 2 1 - - - - - - 2 2 1 2
2 3 3 3 2 2 = & & 3 = - 2 2 2 2
3 3 2 3 2 2 - - - - - 2 2 2 3
4 & 1 1 2 1 - . - - - - 2 2 3 3
] 3 2 3 2 2 - = = - 2 2 1 3

Correlation Level: 1-Low, 2-Kedium, 3- High
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U1aICES2 ADVANCED INSTRUMENTATION SYSTEM I:; ; E g :5“;
Course Objectives
= To review the inatruments used for measurement of basie process parametars ke level, flow, presaure and
besrmperabune.
# To explore the varous bypes of analyzers used in indusirial applications.
= Tounderstand the reguirement of safety instrumentation and risk analysis technigues.
# Tofamiliarize with instrumentation standards such as BS1042, 1SA 75, IS4 B4 and 154 BE.
= Tofamiliarize with instrumentation symbols, process fiow and plping diagrams.
Course Ouicomes
After completion af the course, the sfudents will be able fo
L0 - Undersiand the instrumentation behind flow, level a, lemperature and pressure measurement (K1)
CO2 - Acguire knowledge on vanous types of analyzers used in typical industnes. (K1, K2}
03 - Understand the role of safety instrumenied system in the industng. (K1)
CO4 - Explore the standards for apphing Instrumentation in hazardous locations. (K1, K2)
CO5 - Design, develop and interpred the documents used to define inslruments and conlrol system,
(K1, K2, K3)
UNIT | MEASUREMENT OF PROCESS PARAMETERS (9 Hrs)

Review the various messurement techniques of tamparatura, pressure, flow and level- spplication- seleciion of sensors-
calibration methods

UNIT Il INSTRUMENTS FOR AMALYSIS (3 Hrs)
kon selective efactrodes: Gas and liquid chromatography- Cooygen analyzers for gas and liguid — GO, COE, NO and 50
Analyzers — Hydrocarbon and HS analyzers — Dust Analyzers, smoke analyzers, toxic gas analyzers and radiation
micnitoring.

UNIT [N SAFETY INSTRUMENTATION (9 Hrs)
Intraduciion to safely nstrumented systems — Hazards and Risk- Process Hazards Analysis [PHA) - Safety ife cycle -
Conlrol and Safety Syslams — Safety Instrumenied function — Safaly Integrity Level (SIL) — Salection, Verification and
Walidation,

UNIT IV INSTRUMENTATION STANDARDS (9 Hrs)
instrumeniation Standards — Significance of codes and standerds — Crvendew of various types — Introduction of varous
Ingtrumentation Standards — review, Interpretation and significance of specific standards — examples of usege of
standards on spadific applicdions.

UNITV DOCUMENTATION IN PROCESS INDUSTRIES (9 Hrs)
Block Diagram of a fypical Process — Instrementation Symboks, Abbreviations and |dentification far Instruments: =
Mechanical Equipment, Electrical Eqguipment, instruments and Automation Systems — Process flow diagram (PFD) —
Piping &nd Instrumentation Diagram (P &nd 10} — Instrument Lists and specification = Logie Ddagrams — Instrument Loop
Dizgrams - Instrument Hookup Diagrams = Location Plang for instruments — Cable Routing Diagrams - Typécal Control
I/ Rack Rooms Layoul = Vendors Documents and Drawings.

B. Tech. Instrumentation and Contrel Engineering
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Text Books
1. B.G. Liptak, "Instrumentation Engineers Handbook {Process Measurement and Analysis)”, Fourth Edition, Chilton
Bock Co, CRC Press, 2005,

Referance Books

1. SwapanBasu, "Plant Hazard analysis and Safety Instrumentation Systems” Acadamic Prass, 2096

2. Al Sutks, Jerry, D, Faulk, “Industrial Insirumentetion”, Delmer Publishers, 1986,

3. Paul Gruhn, P.E., CFSE and Harry Cheddie, P.E, "Safely Instrumenied Syaterms: Design, Analysis, and
Justficalion®, 2M Edition, 154 2006,

Web References
1. hitpsifwsew_eolss_netSample-ChaplersiCOSEG-39A-04-08. pdl
2. htpsihesen napedufread/ 11520 chapter’d

COs/POsPS0s Mapping

Program Outcomes (POs) Program Specific

CoOs| Outcomes{PF50s)

PO1| POz | PO3| PO4| POS POE PO7| POE| POX POIH PO11] PO1Z PS01 P502] PS03
1 a4 3 2 1 - = - - - 2 - 3 2 1 2
R R e e e e - ) D e T
3 x| 2 3 ' - - - - = 3 = 3 1 1 F ]
0 BT I T T 3 R s S ) I [ 7 Sl I A I s
5 3 | 2 3 3 - - - - - 2 - 2 | 2 i 3

Correlation Level: 1-Low, 2-Medium, 3- High
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U1SICES3 INDUSTRIAL DATA NETWORKS L
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Course Dbjectives

* Toeducale on the basic concepts of data networks

To introduce the basics of inter-networking and serial communicalions
To provide detslls on HART and Fleld buses

To educate on MODBUS, PROFIBLUS and olher communication protocol
Toinlmeduce ndusirial Ethernel and wireless communication

Course Outcomes

After complefion of the course, the sfudents wil be able to

COA - Undarstand and analyse Instrumantation aystems and their applications to various
industries. (K1)

CO2 - Define basic concepts of data communication and its imporance, (K1,K2)

C03 - Gain knowledga on the varous intemetworking devices involved in indwstrial netaorks. (K1,K2)

CO4 - Explora the various sarial communication wsad in process industries. (K1,K2)

COS5 - |bestrate and compare the working of HART and Fleld bus used in process digltal
communicaton, (K1)

UNIT | DATA NETWORK FUNDAMENTALS {9 Hrs)
Metworks hierarchy and swilching — Open System Interconnection model of IS0 - Data link control protocol - Media
atcess profocol = Command | response = Token passing -CSMAGD, TCRAP

UNIT Il INTERNET WORKING and RS 232, R5485 (9 Hrs)
Bridges - Routers - Galeways - Slandard ETHERNET and ARCHNET configuration special requirement for networks
used for confrol - RS 232, RS 485 configuralion Actuator Sansor {A5) — interface, Device net.

UNIT Il HART AND FIELD BUS (9 Hrs)
Introduction - Evolution of signal standard - HART communication protoco! - HART networks HART commands - HART
applications - Fieldbua - Introduction - General Fleldbus architectwre - Basic requiremenis of Fieldbue standsed -
Fieldbus topology - Interoperabllity Interchangeability - Introduction to OLE for process contred (OPC).

UNIT IV MODBUS AND PROFIBUS PA/DP/FMS AND FF (9 Hrs})
MODBUS protocol structure - function codes — troubleshooting Profibes, Intreduction, Profibus protecol stack, Profibus
communication model - communication objects - system cperation troubleshooting = review of foundation fiekibus - Data
Highway,

UNIT V INDUSTRIAL ETHERNET AND WIRELESS COMMUNICATION {9 Hrs)
Indusirial Ethermel, Introduction, 10 Mbps Elhemet, 100 Mbps Ethemet - Radio and wireless communication,
Infrecduction, componenis of radio Bnk - radio specirum and frequency albocation - radio MODEMs-Introdection fo
wiraless HART and ISA100

Text Books

1. Sleve Mackay, Edwin Wrijut, Deon Reynders, John Park, Practical Industrial Data

2, Metworks Design, Installation and Troubleshooling Newnes Publication, Elsevier First Edition, 2004
3. Computer Buses — Willlam Buchanan - CRC press.

e/
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Reference Books

1. 1BM PC and CLOKES = B, Govindarajuiu — Tats MoGrew — Hill Publishing Company, 2004..
2. A Behwouz Forouzan Data Communications & MNetworking ,3rd Edition, Tata Mc Graw Hill, 2006.

Web References

1. htlpsdinptel. acinfcourses 061 0SM 06105082/
2. htlps:Meciurenctes.in'subject/I03 industrial-data-networks-idn,

COs/POs/PS0s Mapping
Program Outcomas (POs) Program Specific
COs Outcomes(P50s)
PO1| PO2 | PD3| PO4) POS| POG| POT| POS| POS PO10 PO11| PO13 PSO1 PSO0O2Z| PS03
1 3 . . . 1 . - - - 3 = 2 i i 2
2 3 - = | 1 - 3 - 2 2 1 2
3 3 - - 1 = - 3 - 2 2 1 2
4 2 - - 1 - - - 3 - 2 i 1 2
5 3 - - 1 - - - - a | - Z 2 i 2

Correlation Lewel: 1-Low, 2-Medium, 3- High
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Course Objectives

To analyze, specify, and debug industial data communication systema,

To abtain knowledge on Industrial profocol, Indusirial networks in the instrumentation, control environment
To get adeqguale Knowladge on the model and design of Profious Networks

To undersland and acquaint fiber oplic netaorks

To enable the students 1o undesstand the use of wireless networks

Course Dulcomes

Affer completion of the course, the sfirdents will be abia fo

COA - Impart knowledge on componants of digilal field bus networks, (K1)
CO2 - Deseribe warking of Foundation Fialdbus and HART prolocols. (K1, K2)
CO3 - Understand and oulline profibus netaorks. (K1)

CO4 - Uinderstand and axplore fiber optic netwarks (K1)

COE - Interpret and to specify use of wireless networks (K1,K3)

UNIT | REVIEW OF IC TECHNOLOGIES {9 Hrs}
Proprietary and open networks- Hardware selection for Field bus systems -Sorling the protocols. Field bus frends-
Advantages and Disadvantages- Design- installation-economics and decumentalion, Hart Networks-Hart protocal, field
Devices- calibration- Harl appdcations, installing Hart Metworks, Device Descriplions and Applcallons. Wirsless
transmitters and their architeclure, Wirshess Hart,

UNIT I FOUNDATION FIELDBUS NETWORKS (S Hrs)
Standards, field bus Architectura and user Layer, H1 and HSE specifications, Segment design.

UNIT Il PROFIBUS NETWORKS {9 Hrs)
Basics, Block Model, Applications, Network Design-system configuration and Developments. Profibus PA and DP
specifications, Segment design.

UNIT IV FIBER-OPTIC NETWORKS (9 Hrs)
Principées- Types of Cables- Metwork Design-installation finishing- nspection and Testing, Modulation/Demodulation
technigues,

UNIT ¥V NETWORK INSTALLATION AND SECURITY (9 Hrs)
Metwork compaonents, Configuing routers and switches. Physical securily, security policies, Encryption, loentity
verification, DS security, Login and password security, protection from viruses, preveniive measures, intemel access,
Digital certificates, Metwork security with Firewalls,

Texl Books

1. Instrument Engeneers Handbook ‘Process saftware and Digital Networks”: Bela Liptak, CRC process.
2012

B, Tech. Instrumentation and Contrel Engineering

N



Academic Curriculum and syllabi R-2018

Reference Books

1. Understanding Distibuted Process sysiem Tor coniral samnel Hesb 2016,
2. Introdusction fo Meteorking Richard MchMahon, 2014,

Web Resources

1. https:fiwww. youtube.combsatchMw=IWzANPsrEDs
2. httpaiwww.specislcables co.infinstrumentation-cables!

COs/POs/P50s Mapping

Program Outcomes (POs) Frmm?n?ﬁ

COs Outcomes(PS0s)

PCi| PO2 | PO3| PO4| POS| POG| POT| POS| POY PO10| PO11| PO12 PSOY PSO2| PS03

1 3 - - o I T P T - 2 | 1 1 2 |
2 | 3 - - - T3] -1 =1 -1T-=113 - 2 | 2 2
X ] - - -1 ¥ ] -1 -] =1=13 - 2 | 2 2
4 | 2 - - | ¥ =m =t - 2 | 2 o
) = . = 0 I I = - 2 | 2 1 2

Correlation Level: 1-Low, 2-Medium, 3- High
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Course Dbjectives

= To understand the health and safety implicafions of working with procass control systems
To know the operation of typical instrumenlation systems

To lentify the varows methods of signal fransmission

To make the students 1o undemstand about the types of purmps and its characlerstics

To obfain knowledge on Inferlecks and alarms and its types

Course Outcomes

After complefion of ihe course, the students wil be abile o

CO1 - Interpret and formulaie design specifications for insirumentation systema that mest accuracy and sampling spead
reguirernants. (K1)

COZ2 - Design, construct, and verify an instrementation system o meet desired
Specifications. (K1, KZ, K3)

CO3 - Get famifiar with safely issues concerning design of instrumentation, incleding the effects of electic curren
throwngh fisswe and defiorillation (K1, K2)

LO4 - Acrpsaint with the concept Pumps and its charactenstics and types (K1)

CO5 - Understand and interpret the concept Interlocks and alams. (K1, K3)

UNIT I INTRODUCTION TO PROCESS CONTROL COMPONENTS (2 Hrs)
Orifice meder - design of orifice for given flow condition - design of rotameter - design of RTD measuring circult - design
of cold junction compensation circuit for thermocouple wsing RTD - Tranemitters — zero and span adjustment in D/F
tranamitiers and temperabure transmitiers

UNIT Il MEASUREMENTS OF PH CONTROLLERS (2 Hrs)
Bourdon gauges - factors affecting sensitivity - design aspec! of Bourdon tube -design of Air purge syslem for level
megsurament. Electronic P++D controllers - design - adjustment of set point, bias and controller sattings.

UNIT Il CONTROL VALVES (8 Hrs)
Canired valves - characieristics of control valves - types of valve bodies - valve characteristics - materials for body and
brim - sizing of condrol valves - cavitations, fiashing in control valves- selection of body malerials and characlenslics of
caontrol walves for typical applications

UNIT IV TYPES OF PUMPS (9 Hrs)
Types of pumps - pump performance - Different types of pump systems- characteriatics of pump system-pressure,
fricion and flow - pump operation - maintenance - instruments wsed in pumping practice - pump noise and vibrabion -
selecton of pumps.

UNIT V INTERLOCKS AND ALARMS (9 Hrs)
Interdocks and alarms; Interlock design principles, fail-safe design - alarms and their types, Design of logic circults for
alarm and annunciator circuits, interlocks design

B. Tech. Instrumentation and Conlrol Englneering
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Text Books

1, WA Anderson, Instrumentation for Process Measuremant and Conirol, Chilkon Compsany, 2012
2. D.M.Considine, Process Instruments and Controls Handbook, MoGraw-Hill regrint 2013

Referance Books

1. R.HWarming, Pumping Manual, Gulf Publishing Co,, 2041,
2. P.Bentley, Prindples of Measurment Systems, Longrmian Inc., 2008,

Web Referencoes
1. hitps:ivww youtube comiwatch Tv=sFBEDEDCIRA
2. hitpsfifveww youtube. comwatich™v="1r08nJivRD

COs/POs/PS0s Mapping
| Program Outcomes (POs) Program Specific
sl O | Outcomes(PSOs]|
POi| PO2 | PO3| PO4] POS| POB| POT| PO Po9 PO1d PO11 PO12 PSO1 P502[ PS03
1 1 1 2 1 1 1 - - 1 1 1 - 1 2 1
2 2 2 2 1 b | 1 - 2 1 | 1 - 1 2 1
3 1 i 2 1 1 1 - 1 1 1 1 - 1 2 1
" e 0 ) S T O I ) Y TR (P ) (o T i, o [ e
s 0 A i G P G 1 o e e e

Commelation Level: 1-Low, 2-Medium, 3- High
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U18ICEEE REMEWABLE ENERGY RESOURCES L
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Course Dbjectives

= Tounderstand the trends in energy consumption
To ko the operation of solar power systam

T know the operation of wind energy syslem
To obtain knowledge on fuel cells

To acquire knowledge on distibubed gonerations

Course Outcomes

After compiletion of the course, the sfudents will be able fo

COA - Understand the energy scenario for different energy resources. (K1)

CO2 - Aeguire knowledge on the operation and types of solar power aystem. (K1, K2)
CO3 - Oblain knowledge on the aperation af wind ensngy systems (K1, K2)

CiOd - Acquaint with the concept fued cells and ils Iypes (K1)

CO5 - Understand the concept distributed generations. (K1)

UNIT I INTRODUCTION (9 Hrs)
Trends in energy consumplion - Energy sources and their availability — Yield Energy ratio: Classification of Enengy
sources, Conventional Energy Resources: Coal Odl, Matural Gas, Mudesr Power and Hydro. Seclor-wise Energy

Consumption, Energy Scenario in India, Growth of Energy Sector and ils planning In Indla - Meed for Renewable Energy
BOUICEs

UNITII SOLAR POWER SYSTEMS {8 Hrs)
Solar Thermal Systems: Principle and operation — Low, Medium and High Temperature Systems, Solar Photovoltaic
Systems; Solar celis and their characteristics - Influence of Insalation and Temperature - PY amays = Maximum Power
Foint Tracking Algorithms - Grid Connmecied PV System — Overview of lslanding — Stand-alone PV systems =
Concemraied Sokr PV syslems

UNIT Il WIND ENERGY SYSTEMS [9 Hrs)
Nature and Power in the wind - Wind Energy Conversion System (WECS) - Components and Classification of a WECS
- ¥aw and Pitch Control - Betz model - Wind Turbines = Types - Horizontal and Vertical Axis Wind Turbines. Generators
for WECS — Types - Selection of Generators — Permanant Magnet Synchronows Generators - Schemes for Flxed and
Variable Speed Wind Turbines

UNIT IV FUEL CELLS (9 Hrs)
Principle and operation — Types —Efficlency —Effect of Polarization on Efficiency- Construction and Working of H202
and Proban Exchange Membrane Fuel Cell. Intraduction to Hydrogen Energy Production and Storage.

UNITV DISTRIBUTED GENERATION {9 Hrs)
Distributed Generation — Concept and lopolegies, Role of Renswable Energy in Distributed Generation, Slandards for

Interconnecting Distributed Generation o Power Systems - Concepl of Virual Power Planis, Caplive Power Generalion
— Combined Heal and Power Generalion.

B. Tech. Instrumentation and Confrol Enginaering
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TEXT BOOKS
1. Khan B H, =Man-Conventional Ensrgy Rescurcesl, Tata MoGreaw-Hill, Mew Debhi 2010
2. Mukund R Pabel, =Wind and Solar Power Systemisl, CRC Press, New York, 2011.

REFERENCES

1. Rai G D, "Non-Conventional Energy Sources®, Khanna Publishers, New Delhi, 2004

2. Bhadra S M, Banares 5, Kastha D, — Wind Elecirical Systems I, Oxford Universily Press, New Dealid,
2008

3, Colleen Speigel, —PEM Fuel Cel Modeling and Sirnulation Using MATLABN, Academic Press, New
Dradhi, 2008

4. Roger A, WMassenger, "Photovoliaic Syslems Engineering”, CRC Press, New York, 2010

COs/POs/PS0s Mapping

Program Quicomes (POs) Program Specific

COs nmm{qu

PO1| PDZ | PO3| PO4] POS POE POT| POB| POS PO10 PO11] PO12 PSO1 PS02| PSO
1 3 3 z 1 - = = = - 2 - 3 - 1 b
2 | 3 [ 3 3 | 2 [ «[-T-13.-1=-71]12 - 3 - 1 2
3 3 2 3 2 - - - - = i - 3 - 1 3
4 2 3 2 2 - - - - - 3 - 3 - i 3
5 3 2 3 3 - - - - 2 - 2 - 1 3

Correlation Level: 1-Low, 2-Medium, 3- High
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U1sICEST INDUSTRY 4.0 L

o -
o7
w0
.
o

Course Dbjectives

s Toprovida the knowledne of advanced technology and materials
T leamn the technology and tools weed for bio engineering

To leamn the advancament in bullf emanonment

To provide the knowledge of smand manufachuring

To provide the knowledge of smad world

Course Dutcomes

After completion of the course, the sfudents will be able to
CO - Know the advanced technologies. (K1)

CO2 - Transform the technology In bioenginserng. (K1,K2)
CO3 - Adapt the Knowiedge in buill environment (K1,K3)

CO4 - Acguire knowledge in manufacturing. (K1,K2)

0% - Design the smart world. (K1,K3)

UMIT | ADVANCED TECHNOLOGY AND ADVANCED MATERIALS [9 Hrz)
Aghvanced electro-optical sanzing technology-active, passive multi-spectral and hyper epactral imaging; electronic beam
steering; wacuum lechnology, surface and coating technology, health care lechnology, MNanclechnology-
Mansmechanics, MNane oploslectronics; energy slorage ftechnology-next generation Li-based Batteries, Hydrogen
slorage, solar photovoltaic’s, Flexible electronics. Intelectual Property Righie - cese stwdies gowveminglpertaining o
Materials/Tachnology.

UNIT Il TRANSFORMING TECHNOLOGIES IN BIOENGINEERING {9 Hrs)
Establishment of smart bictechnology faciory, Artificlal mieiligence in Bioprocess technology, Omics = Big data analysis
through sutomation, 30 blo printing for tissee engineering, Simulation iools, RSM and Box model. Cyber physical syslem
based telemedicine, diagnosis and therapautics throwgh real time bicsensors. Bionanotechnology. Intellectual Property
rights (IPR): Case Studies.

LINIT Il ADVANCEMENTS IN SUSTAINAELE BUILT ENVIRONMENT (9 Hrs)
Intreduction = Technological developments in Architectural, Engineering and Construction (AEC) - Building
Irfermation Modedling (BIM}) using Cloud computing technology and Intermet of things (10T} - Unmanned Aerisl Vehicles,
sengors = Additive manufaciuring in construction — Concrele 30 printing - Maderials wsed - Lightweight and functionally
grauded struciures - Net Z2ere Energy buildings, Bioewales, Biofiltration pond, Ecosan aystems- Recent developments in
Waste water Management, Alr poliution control, wasle disposal - Integration of energy, water and environmental syslems
for a sustanable development- Emenging Technologies: Robot Highway- Yertical farming - Intellectual Property rights:
Cose sludies.

UNIT IV SMART MANUFACTURING ({8 Hrs)
amart faclones and interconnection, Smart Manufacluring — automation systems, Additive Manufacturing, Smart grids,
Micro Electro Mechanical Systems (MEMS), Stealth technology, Metal Finishing, Sell-propelled vehicles, & mobility,
Green fuels, drones — unmanned aerial vehicles(UAVE), asrodynamics. Robolic Automation and Collaborative Robots
= Augmented reality and haplics, engineering cybernetics and arificial intelligence [Al), Disruptive Technologias -
Frugal Innowvations —Emerging Technologies- Autonomous Robots, Swam Fobot, Modular Robofics, Space craft,

B. Tech. Instrumentation and Control Engineering
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Intellecteal Propery Righls (IPR): Case Studias,

UNIT ¥V SMART WORLD

(9 Hrs)
Emart Sensars and 10T, Smant gred, Hybesd renewable energy systems, Electronses in Smart city, Infegration of Sensors
in Robols and Arlificial Infelligence, 5G Technokegy, Communication pralecols, Hurman-Machine Interaction, Virual
Reality, Quantum Compating: Changing frends in fransistor technoliogy: Procsssor, Emanging Trends: Desp Space,

Swrarm Robots, Cyborg, Geofencing, Pervasive Computing. intellectual Property Righis- Case Studies.

Text Books

1. William D, Cellister, *Materals Science and Engineering:An Infroduction®, John Willey and Sons Inc, Singapore, 2001,

2. ¥, Raghavan, *Physical Metallurgy: Principla

3. Flavio Craveiro, Jose Pinte Duarte, Helena Barlolo and Paulo Jorgs Bartolo, *Additive manufacturing as an enabling
technology for digital construction: A perspeclive on Conslruction 4.0° Automation in Construction, Vol, 103 pp, 251-

267, 2044,

Reference Books

and Practica®, Prentice Hell India Pwt Ltd, 2006,

1. Klaus Schwab, “Fourth Indusirial Bevolution®, Random House LISA Inc, Ne'w York, USA, 2017.

2. Dwver Grunow, "SMART FACTORY AND INDLUISTRY 4.0, The cument state of Application Technologles®, Stedy lab

Publications, 2016

3. Alasdair Gilchrist, “INDUSTRY 4.0: Industhal internet of Things™, Apress, 2016.
4. Sang C. Suh, U. John Tanik, John M Carbone, Abdullah Erogha, “Applad Cyber-Physical Systems®, Springear

Publication=s, Mew Yark, 2013,

Web References

1. httpsiiinptelac.infcourses/106/106/106106 185/

COs/POs/PS0s Mapping

Program Outcomes (POs) Program Specific
cos) b Dutcomes(PS0s)
01| PO2 | PO3| PO4&| Pﬂﬂ Fﬁa POT| PO8| PO Fl:ﬂg PO11 PO13 PSO1 P502 FEQQ
1 3 3 2 3 2 3 - - 3 2 3 3 3 2 2
2 2 3 2 2 2 3 - 1 2 3 3 2 a 2
3 2 2 1 1 1 2 - 3 2 3 3 2 2 2
4 1 2 2 | 2 2 - . 2 2 2 ] 1 2 2
] 1 1 2 £ 1 3 - . 3 £ 2 3 £ i -

Correlation Level: 1-Low, Z-Medium, 3- High
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U19ICESE CYBER SECURITY IN INDUSTRIAL L “E P G s
AUTOMATION 3 D b3 48

Course Objectives

» Ta get adeguate knowledge on the secunly process for Indusiral Control System.
To bessrn aboul the thrests in Industrial Contral System

To gain mode idea and lo apply Industrial Control System vulnerabilities

To Develop critical thinking for Cyber security in SCADA system

To maks the students to understand and to apply industrial Sectors Cyber Security

Course Dutcomes

Upon completion of the course, students shall have ability to

COA - Leam detail about cybar security Tar Industrial Control System. (K1)

€02 - Describe about threats in Industrial Conlrol System. (K1,K2)

CO3 - Galn basic idea and o apply Indusirial Control System vulnerabilities, (K1, K3}
CO4 - Develop critical thinking for Cyber security in SCADA systerm. (K1,K2,K3)
COS5 - Understand and apply Indusirial Sectors Cyber Security. (K1,K3)

UNITI CYBER SECURITY FOR INDUSTRIAL CONTROL SYSTEM (8 Hrs)
Industrial- Control System-Indusiral control system security diffarant than regular IT security-ICS-ICS compare 1o safety
instrument systern-Components of Typical ICSISCADA systems-SCADA system-Supervisory Control and Data
Acgulsition-Femote Terminal Unit {(RTU}Distributed Conbrol System (DCS)-Programmable Logic Confrofler,

UNITH THREATSTOICS {9 Hrs)
Theeats to 10S: Threat treatment in 1G5 and [T-Threats to IGS-Threal =to and threat-lrom-most sedes treat to 1C5-Hi-
|acking makware-The reproductive cycle of modemn matware- A socks 4/sock SIHTTP connect proxy-SMTF spam
engine-pom dialers

UNITIN ICS VULNERABILITIES {9 Hrs)
ICE Vulnerabilty versus 1T wvulnerability-Availability, Inlegrity and Confidentiality-Purdue Enferprse Reference
Architeciure-PERA levels-Levels 5- leval 4-level 3-level 2-levell-leved 0- an ironic comment on PERA

LUNIT IV CYBER SECURITY FOR SCADA SYSTEMS (9 Hrs)
SCADA security architecture; Commercial hardware and software vuinerabililes-Operating system-TCP/IP Firewalls-
Traditional securily feature of SCADA system-Elminating the wulnerabilities of SCADA systern reporting and
invesbgation — measuring salety perforrance — workman compenssation rubes.

UNIT ¥ INDUSTRIAL SECTORS CYBER SECURITY (9 Hrs)
IG5 Application securly: Application security-Application security testing_ IG5 application palching-ICS secure SDLC-
Case Studies: Waloriwaste waler industry specific cyber securlty-Fiping Industry-specilic cyber securily Ssues-
Emerming cyber threat to SCADA sysiam

Text Books

1, Pascal Ackerman “Industrial Cyber Security Efficiently secure cifical infrastruciure systems”, Packt
Publisher, 2017.

2. Wilkam T.Shaw, "Cyber securily for SCADA systems®, Pennwel publisher, 2006,

B. Tech. Instrumentation and Contrel Engineering
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Reference Books
1. Gulp, A, W, “Princlples of Energy Conservation”, McGraw Hill Book Co,, 2012
2. R Kisner, W Manges, “Cyber securily throwgh Real-time Distributed Controd Systems®, UT-Batislle.

Web Resources

1. hlips: Ao asselguardian comicyber-securiby-management-of-ncusiral-artomation -and-control-
syelams-iacs!

2. hitps:ffvanw youtube comieatch Fv=5CzdDusT A

COs/POs/P50s Mapping
Program Outcaemeas (POs) Program Specific
COs . = ] Outcomes(PS0s)
PO1| PO2 | PO3| PO4| POS _POT| POB PQBJ PCi0 PO11 PO12 PSOY P502| PS03
1 3 3 2 1 - - - - - 2 = 3 2 1 2
2 3 3 ] 2 - - - - - 2 - ) 1 1 |
3 3 2 3 2 - - - - - 3 - 3 1 1 3
4 2 3 2 2 - - - - - 3 - 3 2 1 3
] 3 2 3 3 - = - - - Z - - 2 1 3

Comelation Level: 1-Low, 2-Medium, 3- High
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U1SICEBS PIPING AND INSTRUMENTATION L T
DIAGRAM 32 0

o T
w0
T
!

Course Dbjectives:

= Tointroduce vanous flow sheat design using process flow diagram.

T impart knewledge on P and | D symbols far pumps, compressors. and procass vessals.
Ter lzarn absoant the control systems and interocks

T explore the e diagram symbols, logic gabes of instruments,

T leamn the applicatons of P and |

Course Dutcomes:

After complefion of the course, the studenfs will be abla fo

C0A - Learn the basic knowledpe of flow sheet design. (K1)

CO2 - Understand of P and | disgrams standards involved and s preperation. (K1,82)

CO3 - Select differen] control systerns and nterlocks for instruments installation wsed for the preparation
of P and IDs. (K1,K2, K3)

S04 - Uillize software for preparation of P and [Ds. (K1, K2Z)

CO5 - Learn the applications of P and 1D, [K1,K3)

UMIT | FLOW SHEET DESIGN (9 Hrs)
Types of fiow sheels, flow sheel presentalion, fliow sheel symbolz, ling symbols and designation, process flow diagram,
synthesis of steady stale fowsheet, lowsheating software.

LUNIT Il PIPING AND INSTRUMENTATION DIAGRAM EVALUATION (9 Hrs)
AMND PREPARATION

F and | D Symbals, line nembaring, line schedule, P and | D development, various stages of Pand | D, P and 1 O for

PUMPS, COMPressons process vessels, absorber, evaporator.

UNIT Il CONTROL SYSTEMS AND INTERLOCKS FOR PROCESS OPERATION {9 Hrs)
Introduction and description, need of imeriock, types of Interlocks, interiock for pumps, compressor, heater-control
system for heates, distillation column, expander

UNIT IV INSTRUMENT LINE DIAGRAM (9 Hrs)
Line diagram symbals, logic gates, representation of line diagram.

UNIT V APPLICATION OF P AND ID'S (9 Hrs)
Applications of P and ID in design stale, construction stage, commissioning sfate, operaling stage, revamping state,
applications of P and ID in HAZAMPS and risk analysis

Text Books
1. Emest E.Ludwig, Applied Process Design for Chemical and Pelrochemical Plants Wol-1, Gull

Publishing Company, Hoston, 1989,
2. Max. 5. Paters and K.D.Timmerhaus, Plant Design and Economics for Chemical Engineers, MeGraw

Hill Inc., Mew York, 1991,

BE. Tech. Instrumentation and Control Engineering
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Reference Books
1. Anil Kumar, Chemical Process Synthesis and Enginesring Design, Tata McGraw Hill,
Maw Delhi, 1981,
2. A NWaestarberg et al., Proceass Flowshesting, Cambridge University Preas, Mew Delhi 1878,

CO=z/POz/PE0s Mapping

Program Dutcomes [POg) Program Specific
COs Ouicomes{P50s)
PO1| PO2 | PO3| PO4| POS POG POT| POB| POB PO10 PO11[ PO12 PSO1 PS02| PS03

1 3 - - - 1 - - - - 3 - 2 1 1 2

F] 3 - - - 1 - - - - 3 - 2 2 i 2

3 3 - 1 - a 2 2 [ 2
4 2 z - = 1 - £ 5 ] E 2 2 1 2 ]
5 | . . - 1 - = = - 3 - i F i o2 |

Comelation Level; 1-Low, 2-Medium, 3- High
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SOLAR PHOTOVOLTAIC FUNDAMENTALSAND L T P © Hrs

M SEEDQ41 APPLICATIONS
{Commeon to ECE, ICE, MEGH, CIVIL, Mechatronics) 3003 A

Course Dbjectives

« To lmpart fundamental knowledge of solar call formation and fis properies,

»  Tounderstand the various lechnologies wsed o improve solar cells,

¢ Todiscuss the varous componenls in On-grid conneclad systems.

# Togain knowledge on components in Of-grid connected systems using Sotar PV,
= Todesign thae PV systems for variows real ioad applications with cost benefis,

Course Dutcomes

After completion of the course, the sludenis will be able fo

CO1 Explain the fundamentals of sokar cells, [K2)

CO2 Recognize the various solar FY fechnologles and their up gradations along with thedr benefits, [K2)
C O3 -Design and analyze on-grid PY applications. [K4)

C04 -Diesign and analyze off-grid PV applicathons. (K4)
CO5 -Fealize cost benefil analyes of PV installations, [K4)

UHNIT | ESSENTIAL BASICS OF SOLAR CELL {3 Hrs)
Solar cell — physice — Pholovoltaics in Global Energy Scaenaric — Fundamentals of Semiconductors, Energy band,
Charge carriers — Mation, PN Junction disde, Solar cells - Design characlerstics, Solar radiation,

UNIT Il COMMERCIAL AND DEVELOPING TECHNOLOGIES (9 Hrs)
Commercial lechnologies = Mono cryslalline and Multi crystalline, Silicon —Wafer based Solar cell, Thin film solar
cells = A=51, Cd=Te and CIGS. Concentrated FY cells. Developing technologies = Ovganic cells, Dye sensilized
cells.

UNIT Il SOLAR PV FOR ON-GRID APPLICATIONS (9 Hrs)
solar cells o soler amay = On=Grid PY system = With and Wilhcul storage = Balance of syslem = DC-DC
comverters — Inverers — Met Metering — Design &nd analysis — Peformance evaluation and manitering — Flekd visit
— Grid tied PV power plant,

UNIT IV SOLAR PV FOR OFF-GRID APPLICATIONS (2 Hrs)
Ofi-Grid stand alone PY syslem — Syslem sizing — Module and Batlery — Slorage — Balleries for PV systems — Sun
Tracking mechanism — Types of tracking — One—awis, Two—axiz — Maximum power point tracking — Design and
analysis - Performance evaluation and monitoring = Fleld visit — Off-grid PV system

UNITV COST BENEFIT ANALYSIS FOR SOLAR PV INSTALLATIONS (9 Hrs)
Cost and manufacturabllity — Manufacturing economice — Sealng - Pricing - Trends in relall pricing — Enargy
eeonomics — Grd ted power plant - Solar street lighting systam

Text Books

1. .5 Solanki, “Solar Photovoliaics — Fundamentals, Technalogies and Applications™, PHI Leaming P,
Lid., 27 Edition, 2011,

2. Marlin A Green, "Solar Cells Operaling Principies, Technology, and System Applicalions”, Prentice - Hall,
1% Edition, 2008,

B. Tech. Instrumentation and Control Engineering
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Reference Books
1. o Melson, “The Physics of Solar Cells”, Imperial College Press, 14 Edition, 2003,
2, Thomas Markvart, “Sofar Electicity”, John Wikey and Sons, 2™ Editon, 2000,
3, Swar R Wenham, Mariin A Green, Muriel E. Watl, Richard Corkish , “Applied Photowvoliaics™, Earhscan,

& Editicn, 2011.
4, Michael Boxwell, "The Solar Electricity Handbook”, Grean stream Publishing, 10™ Edition, 2016,
5. RikDe Gunther, “Solar Powar-Your Home for Dummies®, Wiley Publshing Inc, 2™ Edition, 2010.

Web References

hitps:Vswayam.gov.inind1_noc20_phl 1iprewvisw

hittps:ifewayam.gov inmd2_nou20_ag13/praview

hiltpsifwver studentenergy. orgllopicssolar-py

hittps: e ela. gowenargyexplainedfsolanphotovoitaics-and-eleciricily php
hitps:iwwa energysage comisalan

hittpscifewer bea.gov. sgpublications/othersfhandbook_for_solar_py_systems.pdl
v hitpieans oas orgldsdipublications/uniVoeaTSelch0s him
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ELECTRICAL SAFETY LT P € Hrs
U1SEED42 {Commen to ECE, ICE, MECH, CIVIL, Mechatronics,
BME, IT, CSE) 80 0 3 45

Course Dbjectives

« To familiarize the Indian Eleciricity Rules and Act related with elecirical safoty,

* T provide a knowledge about eleclrcal shocks and safety precaufions,

»  Tocreale awareness of the electrical safely associated with instalfation of electrical equipment.

»  To analyze different Hazardous areas for elecirical safety.

= Toexpose knowledge about necessily of safety policy and safety managemeant

Course Outcomes
Affer complefion of the course, the siudents wil be able fo

CO1 - Describe the Indlan Eleciricity (IE) acls and various nues for electrical safeby, (K2)

COR2 - Expose safely measures (o prevent electrical shock in handling of domestic electrical applances, (K3)
G033 - Evaluate the safety aspects during inslaliation of plant and eguipment. (IK3)

G0 - Describe the various hazardouws area and application of electrical safety in varous places. [ K3)

G058 - Acquire knowledge about imporitance of electrical safety tralning to Improve guality manegement n electrical

systemns, [ K3)

UNIT | CONCGEPTS AND STATUTORY REQUIREMENTS [ Hrs)
Orhjective and scope of eloctrical safely - Malional elecirical Safety code - Statutory requiremnents - Indian Electricity
acts related to electrical Safety - Safety elecirical one line diagram - Infemational standards on electrical safety safe
imits of current and vollage - Grounding of electrice! equipment of low vollage and high wollage systems - Safetly
policy - Elecirical safety cerificale requirement

UMNIT Il ELECTRICAL SHOCKS AND THEIR PREVENTION (3 Hrs)
Primary and secondary elecirical shocks - Possibllites of getting electrical shock and its severity - Effect of electrical
shock of human being - Shocks due 1o flash! Spark over's - Faing shock - Mulll stered bullding - Prevention of
shocks - Safely presautions - Safe guands for operators - Do's and Dan'ts for safety in the use of domestic electrical
appliances - Case sludies on electrical causes of fire and explosion

UNIT Il SAFETY DURING INSTALLATION, TESTING AND COMMISSIONING, OPERATION AND
MAINTENANCE {9 Hrs)
Meed for inspeclion and maintenance - Preliminary preparations - Field quality and safely - Persanal protectve
equipment - Safe guands for operators - Safely aquipmant - Risks during instalation of elacirical plant and equipmaant
- Effect of ightning curment on installation and buildings - Safety aspects during installation -Safety during installation
of electrical rotating machines - Imporance of eadhing in installation— Agncultural pump Instalistion

UNIT W HAZARDDUS ZONES (9 Hrs)
Primary and secondarny hazards - Hazardows area classification and of electical equipments (15, MFPA&, AP and
O5HA standards) - Explosive gas ares classifications: Class {Divislon 1) - Zone 0, fone 1, zone 2 dassified
locationz, Deszign Philosophy for Equipment and installations-Classfication of equipment enclosure for varous
hazardows gases and vapors - flash hazard calculation and approach distances- calculating the required level of arc
protection

UNIT V SAFETY MANAGEMENT OF ELECTRICAL SYSTEMS (9 Hrs)
Principles of Safaty Management - Occupational safety and health admindstraton standards - Safety organization -
Safety auditing - Employee electrical safely teams - Electrical safety training 1o improve Qualily management - Tolal
quiality conlral and management = Importance of high kad facior - Causes of low power facior - Disadvanlages of

B. Tech. Instrumantation and Control Enginesering
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low power factor - Power factor improvement - Importance of POF. improvement - Case studies of electrical
waorkplace safely practices,

Text books

1. John Cadick, Mary CapeilliSchefipfeffer, Dennis Meitzel, Al Winfield, "Ebectrical Safety Handbook®, MoGranw-Hill
Education, 4™ Editicn, 2012,

2. Madden, M, John, “Electrical Safety and the Law: A Guide to Comphiance”, Wiy publications, 4™ Ediion, 2002,

3. Mohamed A. El-Sharkawi, "Eleciric Safety: Practice and Standards’, CRG Press; 19 Edition, 2013,

Reference books
1. Rob Zacharlason, "Ekectrical Salety”, Deimar Cengage Leaméng, 1* Edition, 2011.
2. Peter E. Suthertand, "Printipies of Electrical Safety”, Wiley-IEEE Press; 1% Edition, 2014,

Web References

hittps.thanwwr_Bpeastern power comidownboadsielecact2003. pdf

hittps:eafetyculiure comttopics/electrical-hazards!

hittps: i, jove, comiscience-education 01 14/electrical-safety-precautions-and-basic-equipment
hitps Velectrical-enginesring-poral, com/2 1 -safely-nules-for-working-with-glectrical-equipmeant
hittpe:tfanwerelaciricaltu. comisafety-precaulions-for-slectrical-system!

hittps: e constellation. comfenergy-101/electrical-safety-tps.htmi

L

CO=/PO=s/P50s Mapping
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PO1 (PO2| PO3| PO4 | POS|POG| POT| PO&| POS | PO10| PO11 | PD12| PSO1 |PSOZ| PS03
1 3 2 3 2 - 2 = - - = - - 1 2 1
2 -Vl - i 2 25T = |- = . - . 1 2 1
3 4 3 3 - s - - = = 1 2 1
4 3 |13]3 2 2 . - - 1 2 1
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Correlation Level: 1-Low, 2-8edium, 3- High
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U19ECO41 ENGINEERING COMPUTATION WITH MATLAB i
(Commaon 1o ICE, EEE, MECH, CIVIL, BME, Mechatronics) 3 0 0 3 a8

Course Ohjectives

= Toundersiand basic rapresaniation of Matrices and vectors in MATLAE

s Toleam varipus programming struciures in MATLAB

= To study bullt in and user defined functions s MATLAS.

= To become conversant with 20 &= well as 30 graphics in WATLAR

= Tomake a Graphical Uiser Interface {(GUI) in MATLAR in order fo achisve interactity

Course Dutcomes

After completion of the course, students will be able fo

C01 - Slale the basics of MATLAB (K1)

CO2 - Explain how fo work with matrices, and their operations (K2)

CO3 - Use the MATLAS functions relevant to communication engineering, (K3)

C04 - Demonsirates varous file operations in MATLAB (K3}

€05 - Applying the plotting capabiliies of MATLAB effectively to various sysiems. [K3)

UNIT | INTRODUCTION TO MATLAB (2 Hrs)
Menus & Tool bars, Variables - Maltrices and Vaclors - inflializing wectors - Data types- Funclions — Usar
dafined funclions - passing enguments - writing data to & fle-reading data from a file - using funciions with
vactors and matrices- cell amays & structures - Stings - 20 sings-String comparing - Concatenation =
Input and Duipat statements - Script files

UNIT I LOOPSE CONTROL STATEMENTS (9 Hrs)
Introduction; Relalonal & Logical operafions - Exampéa programs - Operator precedenca - Control &
Decsion stalements- IF - IF ELSE - NESTED IF ELSE - SWITCH - TRY & CATCH - FOR -WHILE -
MESTED FOR - FOR with IF staternentz, MATLABR program organization, Debuoging methods - Error
trapping using eval & lastermn eommands

UNIT Il PLOTS IN MATLAE & GLI (9 Hrs)
Basic 2D plots, Labels, Line stye, Markers, plot. subplot, LOG, LOG-LOG, SEMILOG-POLARCOMET,
(Grid axis, l[abelng, fplot, ezplot, ezpolar, polyval, exposing figures, HOLD, STEM, BAR, HIST, Interactive
plotting, Basic Fitting Interface - Polyfit - 30 piots — Mesh - Conlour - Example programs, GLI - Creation
Fundamentals - Capluring mouse actions

UNIT IV MISCELLANEOUS TOPICS (9 Hrs)
File & Direclory management - Mative Data Files - Data import & Export - Low Leved Flle 100 — Directory
management - FTP File Operationa - Time Computations -Date & Tme - Formal Conversions - Dale &
Timie, Functions - Piot labels - Optimization - 2ero Finding - Minimizatien in one Dimension - Minimization
in Higher Dimensions- Practical lssues. Differentision & Integration using MATLAB, 1D & 2D Data
Interpalation

UNIT V SIMULINK & APPLICATIONS (9 Hrs)
How to create & run Simulink, Simulink Designing - Using SIMULINK Generaling an AM signal & 2nd
order syatems - Designing of FWR & HWR using Simulink - Creating & subsystem i Simulink.
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Applications Programs -Freguency response of fllers. Open Loop gain of OPAMP, I'P characteristics tlf
BJT, Platting the graph bebawesn Breakdowm vioftage & Doping Concentration.

Text Books

1. RudraPratap, Gefting Started with MATLAE 6.0 1% Edition, Oxford Universily Press-2004,
2. Duane Hansalman Bruce LitlaField, "Mastedng MATLAR 7%, Pearson Education Inc, 2005
3. Wiliam J.Pabm, "Introduction ta BMATLAE 6.0 for Enginesrs®, MoGraw Hill & Co, 2001.

Reference Books

1.  M.Herniter, "Pragramming in MATLAB", Thamson Leaming, 2001

2, John Okysrefils, "Elactronics and circuit analysis using MATLAR", CRC press, 1899
3, KK Sharma, ‘MATLABR Demustifyied”, Vikas Publishing Houss Pyt Lid. 2004

Webk Referencos

1. htipsihensw.mathworks.comiproductsimatiak. himl

2. hittpsfews iitoriskspoint_comimatiabfindax. htm

3. httpe e cmu edulecomputingfsoftwareall matiabl

4. htipsiiotms engin,umich.edu'CTMSIndex php?aums=Home

COs Mapping with POs and PS0s

HES Program Outcomes (POs) mﬂﬁﬁm
PO1 |PO2| PO3 | PO4| POS| POB|POT | PO8 | POS | PO10| PO11 | PO1Z | PSO1 | P50Z | PSO3
o | 2 |2 - | 2l#]=]-]=]-] - . - 2 2 3
co2| 2 | 2 -2 I R I - . 2 2 3
= [ S N R S U i e s - -
cod| 2 2| - [ 2|3 -|-=1=]-1] - - - ) ) 3
Eos| 2 | 2| - (2|3 -1-1- - - - 2 2 3

Correlation Level: 1-Low, 2-Medium, 3- High
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CONSUMER ELECTRONICS L T P C Hours
U1SECO42 (Common to EEE, ICE, GSE, MECH, IT,CIVILLBME, 3 © 0 3 45

Mechatronics)

Course Objectives

¢ To enable the troubleshool of different types of microphonas and loudspeakers

* To make the students to analyze the waorking of digital consola, digital FM tuner and troubleshoot
audio Syslems

= To train to lest the working of vanous colour TV

= Toempower them to troubleshoot colour TV receivers

* Toequip them to maintain varous electronic home and office appliances

Course QOutcomes

After complation of the course, students will be abie fo

CO1- Describe the fundamenial sudio characteristics and measurements, operaling principles of
microphone and koudspeaker (K1)

€02 - Explain the working of digital console, digital FM tuner and troubleshoat the audio systems (K2)

03 - Distinguish the salient features of colour TV and Monochrome and troubleshoot TV camera  [K2)

CO4 - Demenstrate various interfaces in digital TV, the working of DTH receiver, CO/OVD players (K3)

€03 - Explain the working of FAX, Microwave oven, Washing machine, Air conditioner, Refrigerators and
camera (K2)

UNIT -1 AUDIO FUNDAMENTALS AND DEVICES (8 Hrs)
Basic characteristice of sound signal, Microphone- working principle, sensilivity, nalure of response.
Types of Microphone, Loud speaker- working principle, Woofers and Tweelers, characteristics. Types of
Loudspeaker. Seund recording

UNIT-I AUDIO SYSTEMS {9 Hrs)
Introduction to audio systemn, Digital Console- Block diagram, working principle, applicslions, FM funer-
concepts of digital wning, ICs used in FM tuner TDT02IT, PA address system- Planning, speaker
impadance malching, characteristics, Power ampiifier specification

UNIT -lll TELEVISION SYSTEMS (3 Hrs)
Monochrome TV standards, Components of TV system, scanning process. aspec! ratio, persistence of
vision and flicker, interlace scanning. picture resolution. Composite video signal, Colour TV standards,
coiowr theory, hue, brightness, saturation, luminance and chrominance. Diffarent types of TV camera.

UNIT -IV TELEVISION RECEIVERS AND VIDECQ STANDARDS {3 Hrs)
Colour TV receiver- block diagram, Digital TVs- LCD, LED , PLASMA, HOTV, 3-D TV, projection TV, DTH
raceiver, Video interface: Commposite, Component, Separale Video, Digital Video, 501, HDMI, Digtal
Video Interface, CD and DVD player. working principles, inlerfaces

UNIT -¥ HOME AND OFFICE APPLIANCES (2 Hrs)
Microwave Owen: Types, technical specifications. Washing Machine: hardwere and software, Alr
conditioner and Refrigerators: Components feafures, applications, and technical specification. Digital
camera and cam coder: - pick up devices, piclure processing, picture gtorage

N
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Text Books
Bali 5.P. , "Consurmer Electronies’, eopyright 2008 Pearson Education ndia
Bali R and Bali SP. “Audio video systems ; principla practices & iroubleshooting’, Khanna Book
Publishing Co. (P} Ltd
Gulstt R.R., 'Modern Television practices’, 5§ edilion, 2015, New Age imematonal Pubiication {F)

9
2

A

Lid

Reference Books
1 Gupla R.G,, 'Audio video systems’, 2 edition, 2017, Tala Mcgraw Hill, Mew Delhi, India
2 Whitaker Jerry & Benson Blair, Masiering Digital Television', McGraw-Hill Professional, 2006
3 Whiteker Jerry & Benson Blair, ‘Standard handbook of Audio engineering’, 2™ edition, 2002,

220

MeGraw-Hill Professionsal
Web References
1 hlipaiwenw, scientificamerican comfarticle cfm?id = experis. blusiooth-waork
2 hitpfitwoew.cosc brocku calOfferng s AP 32iseminarsrtHDTV . pit
3 hltptsew circuitstodey. comiblu-ray-technalogy-working
4 hitp:iwoeew freevideolochures, oom
COs Mapping with POs and PS0s )
Frogram Spocific
s Program Outcomes (POs) Outcomes (PSOs)
PO1 |POZ |PD3 |PO4 | POS | POE | POT | PO | PD3 (PO10 | PO11 | PD12 | PSO1 | PE0OZ | PEO3
coi | 2 - 2 1 - 1 - - - - - 2 1 1
coz2 | 2 - 2 1 - 1 = = = - = = 7 1 i
coz | 2 - 2 1 - 1 E = - o - = E 1 1
cod | 2 - 2 1 & 1 - - - - - - 2 1l 1
TR ED BT E S R N

Correlation Level: 1-Low, 2-Medium, 3- High
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WEE DEVELOPMENT L T P C Hrs

U19Cs041 (Commoan 1o EEE, ECE, ICE, MECH, CIVIL, BME, ¥ 8 0 & 4
Mechatronics)

Course Objectives

s To shedy the fundamentals of web application development

s Toundersiond the design components and tools using G55

= Tolearn the concepts JavaScript and programming fundamentzls,
+ Tosludy about advance scripling and Ajax applications.

s+ Tounderstand the waorking procedure of XML

Course Dulcomes

Affer the complation of the course, the students will be able o
T - Develop basic web applications. [KS5)

T02 - Degign the web applications using CS5. [(K5)

CO03 - Validate the web pages using java seripls funclions, [KE)
C04 - Demonstrate the web 2.0 application o advance scripls. [K3)
05 - Update the knowiedge of XML Data. (K4)

UNIT | INTRODUCTION TO WWW & HTML {9 Hrs)
Protocols — Secure Conneclions — Application and development tools — Web browser = Server definition —
Dynamic 1P, Web Design: Web site design principles — Planning the site and navigation. HTML: Development
process — Himi tags and simple HTML forms = Web site struclure,

UNIT Il STYLE SHEETS (9 Hrs)
intreduction {o CS5: Mead for C5S — Basic syntax and structure using CS5 — Background images — Calors and
properties — Manipulating texts using fonls, borders and boxes — Margine, padding lists, positioning using GBS -

CE82.

UNIT Il JAVA SCRIPTS (8 Hrs)
Client side scripting: Basic JavaScript — Varisbles — Functions - Condilions - Loops. Applications: Page

Validation — Reparting,

UNIT IV ADVANCE SCRIPT (9 Hr=)

Javascnpt and objects — DOM and Web browser environmenis — Formes and Validations — DHTML, AJdAX:
introduction — Web applications - Allematives of AJAX

UNIT V XML {9 Hrs)
Introduction to XML — Uses of XML - Simpla XML — XML key components - DTD and Schemas — Wel-formad
XML document — Applications of XML — XSL and XSLT,

Text Books

1.  Keith Wald, Jason Lengstor,” Pro PHP and [Query”, Paperback, 2018,

£, Semmy Purewal, "Leaming Web App Development”, O'Reilly Media, 2014,

3. P Deitel AND H.M. Deitel,” Internet and Workd Wide Wab - How to Program®, Pearsan  Education,

N
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2000,

Referance Books

1.

L
v

Yakoy Fain, Victor Raspuinis, Anatole Tarakovsky and Viktor Gamov, “Enferprise Web
Development *, O'Railly Medla, 2014,

Stevan Suehring, Janet Valade, "PHP, MySQL, JavaScript & HTMLS All-in-Ome®, John Wilsy &
Sons, Imc, 2013

ttamk. Roy, “Web Technologles®, Oxford University Prese, 2010.

4, Rajkamal, "Web Technology”, Tatla MoGraw-HIll, 2008,

B. Shklar, Leon, Rosen, Rich, “Web Application Architecture: Principles, Protocols and Practices”, Wilay
Publication, 20045,

Web References

1. hitps:ifwwna . wilschools.com

2. httoazfweow geeksforgeeks.orgiweb-tachnology/

3. hitps:iwww, gurud9 comicakephp-tutorial him|

4, hittpesAwwew Ahands. comiblegicrms-ar-php-framevwork-which-technology-ia-better-for-my-business
5. httpiOriel hleaming-web-app

CO=/PD=/PS0s Mapping

o Program Outcomes (POs) &“ﬁﬂ:;ﬂf}
FD1 | P2 | PO3 |PO4 | PO5S | POE | POT | POE | PO | POAD | PO11 | POM2 | PSSO | PSORZ | PSD3
1 3 | 3 3 3 ] 3 3 - - 3 = X .2 =
F Fi s & & . F . s - 2 - z - - =
3 o 3 3 3 3 ] 3 3 - - 3 - - - =
4 Fi 2 2 & . Z - 2 - 2 - 2 - - -
5 Fi a 2 2 2 - 2 - Z - F 5 z =

Correlation Level: 1-Low, 2-Medivm, 3- High
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AMNALYSIS OF ALGORITHMS L T FP £ Hrs
U19CS042 (Cammon to EEE, ECE, ICE, MECH, CIVIL, BME, 3 00 3 45

Machalronics)
Course Objectives

» To analyze the performance of algorithms in terms of time and spece complexily,
» To undersiand the performance of The algorithms such as divide and conquer, greedy method
¢ To sohve problems using Dynamic Programming and derive the time complaxity.

+ To solve problems using Backiracking techrsgue and derive the fime complaxity.

* To sohwe problems using Branch and Bound technigue and derive the fime complexity.

Course Dutcomes

Affer complefion of the course, students shall have abilily fo

01 - Choose the appropriate data struciure and algorithm design method for a specified application. (K2)

CO2 - Ability 1o understand the design technigue such as divide and conguer, greedy method appled to
realistic problems and analyse them. [K3)

CO3 - Ability to understand the dynamic programming design lechnique and how it is applied to realisbc

problems and analyze them. (K3}

COd - Ability 1o understand the backiracking design technigue and how it ks applied to realistc: problems and
analyze them, (K3}

€05 - Ability to understand Branch and Bound deségn technigue and how it is applied to realistic probleams and
anakyze them. (K2)

UNIT | INTRODUCTION {9 Hrs)

Intreduction: Algosithm, Pseude code for expressing algorithme, Performance Analysis - Time complesdty,
Space complexily, Asymplotic Motation — Big oh notation, Omega notation, Theta notation and Litde oh
retation.

UNIT I DIVIDE AND CONQUER METHOD AND GREEDY METHOD (9 Hrs)
Divide and Congquer method: Applications — Binary search, Merge sorl, Quick sort. Gready method: General
method, appiications — Knapsack problem, Minimum cost spanning trees, Single source shariest path problerm,

LINIT N DYNAMIC PROGRAMMING (@ Hrs)
Dynamic Programming: Applications - Multisiege graphs, 0/1 knapsack problem, All pairs shortest path
problem, Traveling salesparson problam, Reliability design.

LNIT IV BACK TRACKING {9 Hrs)
Backtrecking: General method, Applications — N-queen problem, Sum of subsels problem, Graph Codoring —
Hamitbordan Cycles,

UNIT V BRANCH AND BOUND (2 Hr=)
Branch and Bound: General method, Applcations — Traveling eales person problem, 0¥ Knapsack problem,
LC Branch and Bound solution, FIFD Branch and Bownd solution,

N

E. Tech, Instrumentation and Control Enginearing



Acadamic Curriculum and syllabl R-2019

Text Books

1. E.Horowiz and 3 Sahnl, Fundamentals of Algorithms”, Galgotia Publications, 2™ Editian, 2010,

2 T.H.Cormen, CE Leiserson, RL Rivest, and C.Stein, "Infroduction to Algodthms”, PHUPearsen Education,
F<Edition, 2000,
3. Anany Levitin, “Infreduction {o the Design and Analysis of Algonthms”, Pearson Education, Third Edition,

2012

Reference Books

1. Michas! T, Goodrich and Robertn Tamassis, "Algorithm Designe Foundabions, Analysis and Inferne
Examples”, Wiley India, 2008,

2. Spra Baase and Allen Van Gelder, "Compuler Algorithms Intreduction to Design and Analysis™,
Pearson Education Aszis, 3 Edition, 2010,

3. Donald E Knuth, “The Ar of Computer Programming, Volume | & I, Addison Wessely, Third Edition,
2011.

4. Alfred V. Aho, John E. Hoperoft and Jeffrey D, Uliman, "Data Structures and Algodithms”, Pearson
Education, 2008,

6. Harsh Bhasin, "Algorithms Design and Analysis”, Oxford university press, 2016,

Wileb References

1. hitps:filswayam.gov.in'ndi_nochl csT1ipreview

2. hitps:fiwww.tutoralspoint.comidesign_and_analysis_of _algorithms!
3. htipsidivwesw javalpoint comidaa-tutorial

4. hitps:lhenanw.gunedd.comidesign-anal ysis-algarithms-tutorksl, himl
5, hitpsiwoew, geeksforgesks orgfundamentals-of-algorithms!

COs/POs/PS0s Mapping

Correlation Level: 1-Low, 2-Medium, 3- High

e
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U19ITO41 DATABASE SYSTEM: DESIGN & DEVELOPMENT L TP CHrs
{Commen to EEE, ECE, ICE, BME) 3 0 0 3 45

Course Objectives

*  Understand the various data models, conceptualize E-R diagram and depict using relational mode|

= Gain knowledge about database languages and frame guery using Relational Algebra and SOL

=  Understand and design an efficlent database schema using the various normal forms

= Impart knowledge on dale storage and bransaction processing, concurrency control technigues and
recovery procedures

= Explore knowledge on iools and practice case studies

Course Outcomes

After compietion of the course fhe students will be able to:

CO1 - Explain the concepts of Database Management Systern and develop Entity Relationship model and
Relational Modsis for a given application(K2)

€02 - Manipulate and build database queries wsing Structured Query Language and relational algebra(K2)

€03 - Apply data normalization principles to develop a normakized database for a given applicatian, (K3)

CO4 - Explain varlous storage & indexing techniques, transactions and recovery technigues(K2)

COG - Apply tools like NoSOL, MongoDB, Caszandra on real ime applications[K3)

UNIT I INTRODUCTION {3 Hrs)
Database Systems- Data Models - Dalabase System Archiecturs - Entily-Relationship Model - ER
Diagram-Extended ER Mode! —ER Into Relstional Model - Relatlonal Modal: Structure of Relational
Databases, Database Schema, Keys Tables

UNIT Il DATABASE LANGUAGES (9 Hrs)
Relational Algebra - Extended-Relational Algebra Operations -S0L: Introduction — DOL = DML —Integrity
Constrainis-Set Opargtions-Joins — Nested Queries -View- Trigger - Slored Procedunes

UNIT lll RELATIONAL-DATABASE DESIGM (9 Hrs)
Introduction to Schema Refinement — Decomposiion — Lossless Decomposifion = Functonal
Dependencies = Nomal Forms - First Normal Famm, Second Marmal Form, Third Normal Form, Boyoe-
Codd Mormal Form, Fourth Marmal Form.

UNIT IV DATA STORAGE (9 Hrs)
RAID - File Organization - Indexing, Ordered Index. Index files, Hashing - Static and dynamic hashing.
Transactions: Transaction concepts and states— Concurrent Execution-Serializabdily-Cancurrency Cantrob
Lock based Protocol - Timestamp based Prodocaol - Recovery System: — Log-Based Recovery — Shadow
Paging

UNIT V CASE STUDY (8 Hrs)
NoSCOL ~ Document Database : MongoDB - Mulli-dimensional: Cassandra

Text Books

1. Slberschatz, Korth, Sudarshan, Dalahase Systern Concepls, TPEdillon — McGraw-Hill Higher
Education, International Edition, 2019,

2, RamezEimasri, and Shamkant B. Navathe, Fundamentals of Database Bystems (T gdition), Publisher:
Pearson, 2016

B. Tech. Instrumentation and Control Engineering
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Reference Books

1.

v

3
4.

&,

FRaghu Ramakrishnan, —Dalabage Management Systems, Fourth Edition, McoGraw-Hill Caollege
Publications, 2015.

Date © J, Kannan A snd Swamynathan 5, —An Introduction io Database Systemsl, Bth Edition,
Pearson Education, New Dethi, 2006.

Alan Beauleu, Mastering SOL Fundamentaks, Second Edition, O'Reilly, 2008

Kristina Chedorow; Shannon Bradshaw MongoDE: The Definitive Guide, 3™ Edition, O'Reilly Media,
inc, 204 8.

Pramaod J. Sadalage {Author), Martin Fowler, NoSOL Distiled: & Brief Guide to the Emerging World of
Polyglol Persislence 19Edition, Kindle Edition

Web References

1. hitpciheneei database com/!
2. hilp:Vcassandra.apache.orgl
3. hitps:iiweesw, mongod com)

CO-POs/PS0Os Mapping

o Program Outcomes (POs) g‘ﬁ:ﬂ':fﬁ,’;ﬂ;
PO1| PO2| PD3| PD4| PDS| POG | PO7| POG| PO3 | PO10| PO11 | PO12| PS01| PS0Z| PS03
11 213 . T =) S - - - . - .
-1 ol DT « = [ = - - - - - - - -
ol i v s e I - - | = - . - - - - - -
4] 2| 4 - - | - - | - - - - - - -
£ | 3| 25 1 1 = = | = . . - - - - - -

Correlation Level: 1-Low, 2-Medium, 3- High
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U18ITO42 R PROGRAMMING L TP C Hrs
(Cormmon to EEE, EGE, IGE, BME, MECH, Mechatronics) 3 0 0 3 45

Course Objectives

= To understand the basics in R programming in terma of constructs, control staterments, string funcions
= Toleam o apply R programming for Text processing

= To understand the use of data frames and tables

= To able to appreclate and apply the R programming from a siatisticel perspective

= To vnderstand the interace model

Course Outcomes

After complefion of the course the students will be able fo:

01 - Creats artful graphs to visuallze complex data sets and functions.(K3)

CO2 - Write more efficient code using parallel R and vectorization.(K3)

£03 - Creale data frames and working with tables. (K3)

C04- Interface R with G/C++ and Python for increased speed or funclionality. (K2)

CO6 - Find new packages for text analysis, image manipulation &perform statistical analysis. (K4}

UNIT | INTRODUCTION {9 Hrs)
Introducing to R — R Data Structures - Help functions in R — Vectors — Scalars — Declarations - recycding
— Common Vector operations — Using all and any — Vectorized operations — NA and NULL values —
Filtering — Veclorzed H-then else - Vector Equality — Vector Element namas

UNIT Il MATRICES AND ARRAYS (3 Hrs)
Matrices, Arrays And Lists Creating matrices — Matrix operations — Applying Funclions 1o Matrix Rows
and Calumns — Adding and delating rows and columng — VeclorMatrix Distinction — Avoiding Dimenalon
Reduction — Higher Dimensional arrays — lists — Creating lists — General list operations — Accessing list
companents and valuss — applying functions to lists — recursive Ests.

UNIT Ill DATA FRAMES (9 Hrs)

Data Frames Creating Dafa Frames — Matrix-live operations in frames — Merging Data Frarmes - Applying
functions to Data frames - Factors and Tables — faciors and levels — Common functions used with factors
—Working with tables - Other factors and table related functions

UNIT IV FUNCTIONS AND ARGUMENTS (8 Hrs)
Caontrol staternents — Arithmetic and Boolean operators and values — Default values for arguments -
Redumning Boolean values — funclions are objects — Environment and Scope issues = Writing Upstairs =
Recursion — Replacement funciions = Tools for composing function code = Math and Simulations in R
Crealing Graphs - Customizing Graphs — Saving graphs to files = Greating three-dimensianal plots

UNIT V INTERFACING {9 Hrs)
Interfacing R 1o other languages — Parallel R — Basic Statistics — Linear Model = Generalized Linear
maodeis — Non-inear models — Time Series and Auto-correlation — Clustering.

Text Books

1. Norman Matloff, “The Art of R Progremming: A Tour of Statistical Software Design”, Mo Starch Press,
2011.

2. Jared P. Lander, "R for Everyone: Advanced Analytics and Graphics®, Addizon-Wesley Dala
&Analylics Series, 2013,
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Reference books

EEB{

1. Mark Gardener, * Beginning R — The Siatistical Programming Language”, Wiley, 2013
2. Robert Knell, “Infroductory R: A Beginner's Guide to Data Visuslisalion, Statistical Analysis and
Programming in R", Amazen Digital South Asla Sendces Inc, 2013.

Webk References

1. hitpa:{iwww. coureers.orgfleamir-programming
2. hitps:ivwww.r-project.ong/

CO-POs/PE0s Mapping

i Frogram Outcomes (POs) ummnTHm
D1 POZ[ PO3 [ PO4 | FOS [FOG | PO7 [ POE | PO3 [ PD10| PO11 | PO12 | PSO1| P502] PS03
T s e | e [ T e e e e R - 3 - . =
T E B R < - - =
Y | 5|2 0] TF=1-1=~1-1-: = = 2 . = =
"BERERS ERENEEEEES R E - - - -
8 | 231 -1-1-1-1T=-1T-1T-1- : = n - s

Correlation Lewvel: 1-Low, 2-Medium, 3= High
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U{SMED44 RAPID PROTOYPING L TP C Hms
(Commaon o EEE, ECE, ICE, GIVIL, BME) 4 0 0 3 45
Course Objectives
* Tounderstand the development of RP systems

# To |leam the classification of Byuid based and solid based rapid protolyping systems
= To undersiand the powder based raphd profobyping systems

«  Tolearmn about the materials for rapid prototyping systems

o To discuss aboul the reverse engineering and new techinologles

Course Dutcomes

After completion of the course, students will be able fo

CO1 - Acquire knowiedge aboul the product devalopment{K1)

C02 - Analyse the classification of liguid based and solid based rapid protetyping syslems(iK4)
GO3 - Analyse the powder based rapld prototyping systems(K4)

CO4 - Acquire knowledge about the materials for rapsd prolotyping systems(K1)
CO5 - Acquire knowledge about reverse engineering and new technologies(K1)

UNIT I INTRODUCTION (9 Hrs)
History — Develapment of RP systems — Applications in Product Developmant, Reverse Engineaering, Rapid
Toaling, Rapid Manulacturing- Principle — Fundamental — File farmat- Other translators — medical applications
af RP - On demand manufacturing — Direct materisl deposilion - Shape Depesition Manufacturing.

UNIT liLIQUID BASED AND SOLID BASED RAPID PROTOTYPING SYSTEMS (8 Hrs)
Classification - Liquid based system - Stereclithography Apparatus (SLA), delails of SL process, products,
Advantages, Limitations, Applicalions and Uses. Solid basad system- Fused Deposition Modeling, principhe,
process, products, advaniages, applications and uses - Laminated Object Manufacturing.

UNIT 11 POWDER BASED RAPID PROTOTYPING SYSTEMS [ Hre)
Selective Laser Sintering — principles of SLS process, principle of sinter bonding process, Laser sinlering
materials, products, advantages, fimitations, applications and uses. Three Dimensional Prinling — process,
major applications, research and development, Direct shell production casfing — key strengths, process,
applications and uses, caze stedies, research and development. Laser Sintering System, e-manufachuring
using Laser eintering, customized plastic paris, customized metal parts, e-manufacturing - Laser Engineered
Met Shaping [LENS),

UNIT IV MATERIALE FOR RAPID PROTOTYPING SYSTEMS (9 Hrs)
Mature of material ~ type of maleral — polymers, metals, ceramics and composites liquid based materials,
photo polymer development — solfid based materials, powder based materials - case study.

UNITV REVERSE ENGINEERING AND NEW TECHNOLOGIES (2 Hrs)
Introduction, measuring device- contact type and non-contact type, CAD model creation from point clouds-
preprocessing, point clouds to surface model creation, medical data processing - types of medical imaghng,
software for meking medical models, medical materials, other appications - Cage study,

Text Books

1. Rafig I. Mooranl, Rapid Protetyping — Principles and Applcations, Wilsy & Sons, 2006,

2. 2 Chua C.K, Leong K.F and Lim C.5, Rapid Prototyping: Princlples and Applications, second edition,
Waorld Sceenlific, 2003,
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3. Amilay Ghosh Infroduction o Rapid Profotypéng, Morth Wesat Pubication, Mew Deifhd, 2008

Reference Books

1. Hopkinson M, Rad.M, Hauge, P M, Dickens, "‘Rapid Manufaciuring — Anindustrial revolution for the digital
age”, Wiley, 20006

2. lan gibson, “Advanced Manutaciuring Technology for Medical appications Roverse Engineering, Softwane
conwersion and Rapid Protolying®. Wikey, 2006

3. Paul F.Jacobs, Rapid Protalyping and Manufaciuring, “Fundamentals of Stereclithography”, McGraw Hill

a5,

Fhem D.T and Dimov, "Rapid Manufacturing”, Springer Verlag 2001,

5. Liou W Liou, Frank W Liou "Rapéd Protofyping and Engineering applcations | A 1ool box for prololype
development’, CRC Press, 2007,

Ll

Web References

hitps:inplel.ac incourses 129 044 12104265/

hitps 2w digimalinmplelcowsesivideo1 12104 265 01.himl
hitps-nptelac.infcourses 1210711 2107078/

hitpa-ifwww, youtube comiwatch®v=oDdOglLblm

hittps e, youtube comivatchPv=0hNnkTaciv
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Course Dbjectives

= Tounderstand the principal groups of material handling equipment's

= Tolearn about the Flexible hoisling appliances

= To leam about the materal handling eftachments, ook bearings, crane aftachment

= Tounderstand aboul the basic malerial handling system, selection

* Tointroduce concepis of ergonomics of malerial handling eguipment and safety in handling

MATERIAL HANDLING SYSTEM LTPC Hrs
(Common fo EEE, ICE, CIVIL, Mechetronics) 300

Course Oulcomes

After completion of this course, the sfuden! will be atve to

GOr1- Describe tha principal groups of maiasal handling eguipment’s_(K2)

C02- Describe about the flexible hosting appliances. (K2)

C03- Explains about the material handling atachmeants, hook bearings, crane attachment, (K1)
CO4- llustrate the basic malerial handling system, selection (K1)

CO5- Define theergonomics related to material handling equipment.(K1)

UNITI MATERIAL HANDLING EQUIPMENTS (9 Hrs)
Typee of intraplant transporing faclly - principal groups of malerial handing equipmenis
- choice of material handling equipment - hoisting equipment, screw type, hydraulic and pneumnalic conveyors-
= general characterisfics of hoisting machines, sudface and overhead equipments, general characierstics of
suriace and overhead equipments and their applications - Intreduction to control of hoisting equipments.

UNIT I FLEXIBELE HOSTING APPLIANCES {9 Hrs)
Flexible  hoisting appliances lke ropes and chains, welded load chains, roller chains - seleclion
aof hemp rope chaine and steel wire rope - selection of ropes - fastening of chain sand ropes - different types of
load suspension appliances - ficed and movable pulleys, different types of pulley systems, multiple pulley
systems - Chain and rope sheaves and sprockets.

UNIT Il MATERIAL HANDLING ATTACHMENTS (3 Hrs)
Load handling attachments - standard forged hook, hook welghts, hook bearings, cross piece and casing of
hook - crane grab for unit and piece loads - camier beams and clamps - load platforms and side dump buckets-
eleciric lfling magneds - grabbing attachments for kose materials - crane attachments for handling liquid
maderials.

UNIT IV MATERIAL HANDLING SYSTEMS (9 Hrs)
Basic Material Handling sysiems - Selection, Malarial Handling method - path, Equipment - function crienled
systems.

UNITV METHODS TO MINIMIZE COST OF MATERIAL HANDLING (2 Hrs)
Methods (o minimize cost of material handling- Maintenance of Material Handling Equipmernts - Safely In
handling - Ergonomics of Material Handling equipment - Design, Miscelaneous aquiprment

Text Books

1. Rudenko N , Materials Handling Eqguipment , Enves Publishers, Mew Delhi, 2017

2. Alexandrov M_F Materials Handling Equipment. Mie publications, Moscow, 2013

3. White, John A., Pence, Ira W, Matesials handiing and logistics. Enves Publishers, Mew Delhi, 2016
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Reference Books

. et

James & Apple, Plant layout and Mataral Handlin, Krieges Pulb Cao, 2018,
5.. P B Mahapatra, Operalions Management, PHI, 2016,

Web References

1. https:iinplel ac.incourses1 121029 12102011/

2. https:Vnptel.ac.in‘coursesM 12M0T/ 1 12107 122/

3. hitps:Vnpielac In‘cowrses M1 1200112107143

4, hitps e, youlube. comdwatch e Km dovDugE
5. hitps:ifwww.youtube. comiwalchTw=BEWPIBYOEN

iC0= Mapping with POs and P50s

K.C, AroraVikas, V. Shinde, Aspecls of Materlal handling, Laxmi Publications; First edition, 2015.
Siddhartha Ray, miroduction 1o Material Handiing, MNew Age International, Editlon: 2, 2017.
RE Chowdary , G. F. N. Tagone,Plant Layoul and Material Handling-, Khanna publshess; Znd edition 2016,

Frogram 5
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MEDICAL ELECTRONICS L T P € Hrs
U19EMO41 {Commwon to EEE, ECE, CSE, IT, ICE, MECH, 1 D 0 3 45
Machatronica)
Course Objectives

To gain knowhadge about the varisus physiclogical perameters measurements
To understand the various biochamical and nonelectical sensars

To study about the assist devices

To gain knowledge on surgical equipments and telemetry in healthcare

To undersiand the concepls of recant advancemants In healthcan

# B o2 o= =

Course Dulcomes

After completion of the course, the sfudents will be able o

CO1 - Explain the electro- physiological parameters and bio-polentials recording (K2)
COZ - Measure the biochemical and non-electrical physiologieal parametars [K2)
CO3 - Interpret the various assist devices used In the hospitals (K3)

GO4 - ldentify physical medicine methods and biolelemedry (K3)

COS - Anslyse recent Irends in medical instrumentation (K3)

UNIT | ELECTRO-PHYSIOLOGY AND BIO-POTENTIAL RECORDING (9 Hrs)
Sources of bio medical signals, Bio-potentials, Bio potential electrodes, biological ampiifiers, ECG, EEG,
EMG, PCG, typlcal waveforms and signal characteristics

UNIT Il BID-CHEMICAL AND NOM ELECTRICAL PARAMETER MEASUREMENT {9 Hrs)
PH, POZ, PCO2, Colorimeter, Blood flow meter, Cardiac output, respiratory, blood pressure, lemperature
and pulse measureman!, Elood Cell Countars,

UNIT Il ASSIST DEVICES (9 Hrs)
Artificial kidney, Dialysis action, hemodialyser unit. membrane dialysis, poriabie dialyser manitaring and
functional parameters, Heart-Lung Machine,

UNIT IV PHYSICAL MEDICINE AND BIOTELEMETRY (9 Hrs)
Diathermies - Shortwave, ultrasonic and microwave type and their applications, Surgical Diathermy,
Biotelametry - Single Channal and Multiple Channal,

UNIT V¥V RECENT TRENDS IN MEDICAL INSTRUMENTATION (9 Hre)
Telemedicine, Insulin Pumps, Radio pill, Endo-microscopy, Brain machine interface, Lab on a chip,
Cryogenic Technigue.

Text Books

1. Leslie Cromwell, “Blomedical Instrumentation and Measurement”, Prantice Hall of India, New Delhi,
2011

2. Khandpur, R.5., "Handbook of Biomadical Instrumentation”, TATA McGraw-Hill, New Delhi, 2017,

3. John GWebster, *Medical Instrumentation Application and Design®, Third Edition, Wikey India , 2012,

Reference Books

1. Joseph J.Cam and John M.Brown, Infroduction o Biemedical Equipment Technology®, Johin Wity
and Sons, New Yok, 2011,

2. R.Anandanataraan, “Biomedical Instrumentation and Measurements®, Second Edition, PHI Learming,
2E,

v
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Mew Delhi, 2014

234
3. Mandeep singh, “Introduction o Biomedical Instrumentation”, Setond Edition, Prentice Hall of India,

4. Shakll Chatter|jee, Aubert Miller, "Blomedical Insfrumentation Systems’, Cengage Learning, 2012
5 C.Raa Rag, Sujpy K.Guha, ° Principies of Medical Electronics end Biomedical Instrumentation”,

Universilies Press, 2000

Web RHeferences
hittpeienwnernap.edresd 2 1704/ chaptar/T

hitpe:/inptel ac. Infeaurses 271 0B/M 271061386/
medicinenslcomiseriplmainfart. asp Tartickekey=54 14

B e
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httpscifwww . varywellhealth.comicardiopulmonary-bypass-machine-used-for-gurgery-3157230

httpshwvwow embs orglabout-biomedical-engineering/our-areas-ofresearchidiagnostic-therapelic systems
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i
Mol TELEMEDICINE L T P C Hre
U198 - (Common to EEE, ECE, CSE, [T, ICE) 3 0 D 3 45
Course Dbjectives:

» Tounderstand the classification of felemotry.

Ta gain knowledge about biotelemetry principles

To know about the applications of telemetry In various felds
To provide the idea aboud the value of telemedicine

To know the various applications in telemedicing.

Course Outcomes:

After completion of the course, the sfudenis will be able to

G0 - Categorize the telemelry systems (K2)

CO2 - Understand the principles of biotelemelry in transmission of blologleal signals (K3)
€03 - Apply the various Bictelemetry applications for diagnostics [K3)

€04 = Acquire clear idea about the fundamentals of telemedicine (K2)

€03 - Know about various applications of lelemedicine (K3)

UNIT | INTRODUCTION TO TELEMETRY (2 Hrs)
Basic system, Classification, Mon electrical telemelry systems, Mechanical and Pnaumatic type, Voltage
and Curren! telemedry syslems, Local transmitters and Converters, Frequency telemetry systam, Power
Line carrier communication (PLCC).

UNIT Il BIOTELEMETRY (9 Hrs)
Radio Telemetry principles, FM, AM, PCM, Tranamission of biological data through radio lelermetry.

UNIT Il APPLICATION OF BIOTELEMETRY {9 Hrs)
Wireless Telemetry - Single Channal and Multi-channel Telemetry systems, Multi Patient Talemetry,
Implantable Telemetry Systems, Ambulatory patient monitoring,

UNIT IV FUNDAMENTALS OF TELEMEDICINE (3 Hrs)
History and advancements in talemedicine, Benofits of telemedicine, Functional Block of a telemedicine
system. Use of computers in distance mode of healthcare delivary, Familiarizing with technology of
lelemedicine, scanner, eleciro siethoscope, data receplion equipment, Scope for telemedicine,
Limitations of lelemadicing.

UNIT ¥ APPLICATIONS OF TELEMEDICINE {9 Hrs)
Telemedicine in  Neuroscience, Telecardiology, Telepathology, Telepediatrics, Telepharmacy,
Telepsychiatry and mental heallh, Veterinary,

Text Books

1. Marilyn J, Field , "A Guide to Assessing Telecommunications in Health Care”. Fourth Edition,
Academy Press 2011,

2. Bashshur , R. L., Sanders, J. H and Shannon, G, “Telemedicine: Theory and Practice”, Eight Edition,
Epringer, 2014,

4. Qiga (EDT), Ferre Roca, M. Sosa, "Handbook of Telemedicine”, Third Edition, 108 press 2009,

Reference Books

1. Bemmel, J.H. van, Musen, M.A. (Eds.), "Handbook of Medical Informatics”, Second Edition, Springer,
20110,

2. Simpson, W, "Video over P, A practical guide to technoiogy and applications™, Minth Edition, Focal
Prass, Elsevier, 2008,

3. Femer-Roca, 0., Sosa-ludicissa, , "Handbook of Telemedicing”, K0S Presa, 2012

v
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4. Moeris, AC, “Essentials of Telameadicine and Telecare®, Eight Edition, Wiley, 20017

5. Walton, K., Craig, J., Patlerson, V. (Eds.), “Introduction to Telemedicine”, Fifth Edition, Royal Socisty

of Medicine Preas Lid_, 2014,

Web References

1. hitpsen wikipedia ooghyikiiBiotelemetry

2. hipsfiwww.who.intigoelpublicationsigoe_telemedicing_2010, paf
3. htfpsthwwesronchd. nimonib.gowpmisfarticlesiPM 5527731
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BASIC DBMS L T F € Hrs
uisccoa {Common to EEE, EGE, MECH, CIVIL. ICE, 0 00 3 45
Mechalronics, EME Branches)
Course Objectives
= To understand about basics of Database Management System.
= To provide & general infroduction 1o relational model and relational alyebra.
= To study about normalizsthen and SCL.
+ To acguire knowledge about storage indexing and transacton manageament.
= To gain knowledge about the backup and recovery In database,

Course Dutcomes

After completion of the course, the students will be able to

CO1 = Expiain the concapt of database management system, (K2)

©T02 — Creale concapiual cata model using enfily relationship disgram.(K2)
03 — Analyze the varous normalization (K4)

G4 — Describe the concept of storage indexdng and transactions (K2)
€05 = Explain the dalabasa recovery and security. (K2)

UNIT - | INTRODUCTION TO DATABASE MANAGEMENT {2 Hrs)
Introduction to Detsbase Management syslems — Hislory - Characleristics — Users- three-jevel
architecture- Entity— relationship data model.

UNIT = Il - THE RELATIONAL DATA MODEL AND RELATIONAL ALGEBRA {9 Hrs)
Data structures — Mapping E-R Model to Relational model — data manipulation ~ infegrity - advanlages -
rules for fully relational systems - relational algebra — relational algebra queries.

UNIT - Il - STRUCTURED QUERY LANGUAGE AND NORMALIZATION (3 Hrs)
S0L — Data definiion - manipulation — views S0L in procedural programming - data integrily and
consiraints - iriggers — data control — database secunty, Normahzation — Undesirable properties — single-
valued normalization — desirable properties of decompositions — mullivalued dependancies

UNIT -V STORAGE INDEXING AND TRANSACTIONS MANAGEMENT {9 Hrs)
Different types of memories — secondary slorage - buffer management — fila structures — heap files -
sorted filas — index and types - Indexed sequential fila — B-tree — B+ trea. Transaclion management —
concepts — examples - schadules — seriakzability — concurrency control — deadlocks - lock and multiple
granularity — nonlocking techniques.

UNIT -V DATABASE BACKUP, RECOVERY AND SECURITY (9 Hrs)
Database system fallure — backup - recovery and concept of log = log-based recovery technigues — types
of recovery — log-besed immediale updale recovery techmigue. Databese Seowity - vioklions —
igentifications and aulhenlication — aulhorization / Bccess control - security of slalistical databases —
audit policy - Intermel applications and encryption.

Toext Books

1. Gupta.G.K, "Databaze Management Systems”, Tata McGraw Hill, 2011

2. Abraham Silberschatz, Henry F Korth, S Sudharshan, Databasa System Concepts Tth Edition,
McGraw-Hill Intermational Edition, 2018,
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3.

238
Ramez Elmasti and Shamkanl Mavathe, Durvasula V L N Somayajuly, Shyam K Gupta,
“Functementals of Database Systerns”®, Pearson Education, United States of America, 2018.

Reference Books

1.
2
3.
4,

8,

Silberschatz, KorthH and Sudarshan.®, "Datebase System Concepis”, 6ih Edition, McocGraw-
Hillimtermationsl, 2011.

Hector Garcia-Molina, Jeffrey D.Ulman, Jennifer Widom, “Database System The Complete Book, 15t
Editlon, Pearsan 2002,

Cate CJ, Kanmanm A, Swamynathan S, An Introducton to Database Syslem, 8ih Edilion, Pearson
Education-200E6,

Raghu Ramakrshna, Johannes Gehrke, Database Management Systams, 3rd Edition, MoGraw Hill,
2014,

Ramez Elmasr, Durvasul VLN Somyazubs, Shamkani B Mavathe, Shyam K Gupta, Fundamentals of

Database Systems”, Tth Editien, Pearson Education, 2016,

Web References

1, htips:idoce oracle comfed/E1 1882 M /zarver.11 2/e4 1 084M0c_hitm MySQL Onfine Documentsation
2, htip:fidey mysql.com/idoc!

3. htlpdhwenw. rjspm.com/PDF/BCA-4 2E%: 20 Oracle. pdf

4. htp:ftvoenw w3echools com!

5. https:fhenww_codecademy. comileamniesrn-

COs/POs/PSDs Mapping
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INTRODUCTION TO COMMUNICATION L T P € Hrs
SYSTEMS

{Commen to EEE, CSE, IT, MECH, CIVIL, ICE, 3 0o a 3 45
Mechatronics)

U13CCco42

Course Objectives
= Toprovide basic knowledge of signals
= To sludy the various analog and digital modulation techniques
=  To study the puise modulation and mulliplexing
T infer Digital transmisshon technigues
= To provide knowiedge about various muliple access technology and advanced communication

technigues

Course Qutcomes

Affar complation of the courss, the students will be able fo

CO1- Comprehend the basic Charactenstics of the signals (K2)

CO2- Comprehand needs of modulstion and vanous anslog modulation technigues (K2)
LO03- Nustrate pulse modulation and multplexdng (K3}

CO4d- Explain Digital iransmission techniques (K2)

CO%- Describe mulliple accass lechaigues and advenced communication systems.(K2)

UNIT | SIGNAL ANALYSIS (3 Hrs)
Introduction to Signals- Representstion end classificalion of Signals, Representation of signal in
frequency  domain, infroduction o Spectrum of signal- Introduction 1o Fourier series and Fourier
Translarm

LNIT Il ANALDG COMMUMNICATION {9 Hrs)
Meed for Modulation— Block diagram of analog communication System- Amplitude Modutation — AM,
DEBSC, S8B8C, modulslors and demodulsiors = Angle modulaion = PM and FM = modulators and
damoadudators — Superheteradyne raceivers

LINIT Il PULSE COMMUNICATION {3 Hrs)
Low pass sampling theorem — Quantization — PAM — PCM, DPCM, DM, and ADPCM And ADM - Time
Division Multipexing, Frequency Division Multiplexing

LUNIT IV DIGITAL COMMUNICATION (2 Hrs)
Comparison of digital and analog commumnication sysiem- Block diagram of digital communicathon sysiem
Phase shifi keying - BPSK, DPSK, QPSK

UNIT ¥ MULTIPLE ACCESS TECHNIQUES AND ADVANCED COMMUNICATION (9 Hrs)
Multiple Access techniques- FOMA, TDMA, CDMA- Freguency reuse, Handoff- Block diagram of
advanced communication syslems — satellite communication — Cellular Moblle Communication — Fibre
Oplical Communication System.

Text Books

1. HTaub, DL Schilling, G Saha, "Prnciples of Communicallon Systems®, 3™ editlon, ThH 3007

2. B, Haykin, "Digital Communications™, John Wilsy, 2005

3. BP.Lathi” Modemn Digial and Analog Communication Systems”, 3 adition, Oxford Uiniversity Press,
2007

N4
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Reference Books

1, H P Hsu, Schaum Outine Seres. “Anstog and Digial Communscations”, TMH 2006

2. B.Sklar,” Digital Communications Fundamendals and Applications®, 2™ edifion Pearson Education
2007

3. A Bource Carson and Paul B Crilly, "Communication Systemsz®, 5 Edition, Mc Graw Hill, 2040

4. Tesnerd, Don, “Principles of Spread Spectrum Communication Systems”, Springar, 2015

&. Simon Haykin, "Communication Systems®, 4ih Edition, John Wiley and Sons, 2001,

Web References
1. wwwallabowlcincuils com

2. hitpsinplel.acinicourses 10BM02/1 08102096/
3. hitpawwew electronics-tutorisls wa
4, wawwluloriakspoint.com
5. htpa:inptel acin‘courses! 108/ 04/ 081 04081/
COs/POs/P50s Mapping
| Program Specific
cOs Program Outcomas (FOs) Outcomes (PSO0s)
PO1 | PO2Z| FO3 | PO4 | POS| POG | POT | POB| POS | PO10| PO | PO12) PSO1 | PSD2| PS03
GU"I 3 1 1 - 1 L - - - - 1 1 . 1 -
co2 3 1 1 - 1 - - - - - 1 1 = 1 =
Co3 | 3 3 1 - 1 - - - - - 1 1 - 1 -
Co4 | 3 1 1 - i - - - - - 1 1 - 1 -
CO5 | 3 1 i - 1 - - - - - 1 1 - 1 s

Cormelation Level: 1-Low, 2-Medium, 3- High
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KNOWLEDGE REPRESENTATION L T P C His
U19ADO41 SRR REASEIN R 3 0 0 3 45

{Commaon to EEE, ECE, CSE, IT, ICE, MECH,
CIVIL, CCE, BME, Mechalionics)

Course Objectives

= Toinvesligate the key concapts of knowledge representation (KR) techndgues and different
notsticms.

To integrate the KR wiew as knowladge engineering approach to model crganizational knowledoe,
To introduce the sludy of ontedogies as a KR paradigm and appdications of cntologias.

To undersiand vanows processes based on its context iechniguss.

To undersiand process, knmaledge acguesition and sharing of anlology.

Course Outcomes

Affer completion of the course, the students will be able fo

CO1 -Analvee and design knowledge based systems intended for computer implementation. (K3}

€02 -Acquire theoretical knowledge about principles for logic-based representation and reasoning.
(K2)

CO3 - Ability 1o understant Knowledge-enginesning procass. (K2}

COd - Ability to implement the process acconding 1o the confexl. (K3)

TO5 - Learn the process, knowledge acquisilion and sharing of ontology. (K2)

UNIT | EVOLUTION OF KNOWLEDGE REPRESENTATION {9 Hrs)

The Kaey Goncepts: Knowledge, Represemiation, Reasoning, Why knowledge representation . and
reasoning, Role of logic. Logic: Historical background, Represenling knowledge in logic, Variebes of
loglc, Mame, Type, Measures, Unily Amidst diversily

UNIT Il ONTOLOGY AND ITS CLASSIFICATION {9 Hrs)

Ontology: Ontological categories, Philosophical background, Top-evel calegories, Describing physical
entities, Defining abstractions, Sels, Collections, Types and Calegories, Space and Time.

UNIT Il KNOWLEDGE REPRESENTATION (9 Hrs)

KEnowledge Representafions: Knowledoe Engineering, Reprezenting structure in frames, Rules and
data, Object-criented systems, Matural language Semantics, Levels of representation.

UNIT IV PROCESSES, CONTEXTS AND AGENTS (9 Hrs)

Frocesses: Times, Events and Situations, Classification of processes, Procedures, Processes and
Histories, Concurrent processes, Computation, Consiraint satisfaction, Change Comexts: Synlax of
contexte, Semantics of contexts, First-order reasoning in contexts, Modal reasoning in contexis,
Encapsulating objects in conbexts,

UNIT V KNOWLEDGE SOUP, ACQUISITION AND SHARING {9 Hrs)

Knowledge Soup: Vagueness, Unceralnty, Rendomness and lgnorance, Limitations of logic, Fuesy
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logic, Monmonotonic Logic, Theores, Models and the world, Semiolics, Knowledge Acquisiilon and
Sharling: Shardng Omtolegies, Conceptual schema, Accommodating miulbigle paradigms, Relating
different knowladne representations, Language patterns, Tools for knowledge acquisilicn,

Text Books

1. John F. Sowa, Thomson Learning “Knowledge Representation logical, Philosophical, and
Computations! Foundations®, Course Technology Inc. publication, 1995,
2. Ronald J Brachman, Hector J. Levesguee, "Knowledge Rapresantation and Reasoning®, Morgan

Kaulmann; 15 editlon, 2004,

3. EBEdeen Comell Way "Knowledge Representation and Metaphor Springer, 151 edition, 1891,

Reference Books

1. Trevor Bench-Capon, "Knowledge representalion: an approach to anlificial intelligence”, Academic
Press, 2014,

2, Yulia Kahl, Michael Gelfond "Knowledge Represantation, Reasoning, and the Design of Intelligent
Agenls The Answer-Set Programming Approach”, Cambridge University Press; 1st edifion, 2014.

3. Arhur B, Markman, “*Knowledge represeniation” Psychology Press; 1st edition, 1898,

4. Sanida Omerovic, Groga Jakus, V. Miluinovic, Saso Tomaldicé “Concepls, Onlologies, and
Knowledgs Representation” Springar; 2013,

5, Bermnhard Mebel, Gerhard Lekemeyer “Foundations of Knowledge Representation and Reasoning®
Springer, 1954,

Web References

1.  hpsdfwww javalpoint.comibknowledge-reprasentabion.in-sl
2, hiipadinptel acin'courses/106M B8N 081 DG 140/
3. heipadiivessn. youtube comiwaich®w= 12 ydiPAC

COs/POs/PS0s Mapping

Program Specific
cos PrOgm CMEnOmes BONE s e Outcomes (PS0s)
PO1 | PO2 [ PO3 | PO4 | POS | POG6 | POT | POB | POS |PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
1 1 2 2 i 2 . - - - - - - 1 2 =
4 I O O [ =S| [l ) o | sl | [
- F R A 2l - - - - . -
7 O O O ) I S ] Iz = : 8
5| 2 1 2 1 - = - 2 . - - - - - -

Carrelation Level: 1-Low, 2-Medlum, 3- High
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INTRODUCTION TO DATA SCIENCE L T P C Hrs

U1SADOWZ (Common to EEE, ECE, CSE,IT,ICE,MECH, 3 0 0 3 45
CIVIL, CCE, BME, Mechatronics)

Course Objectives

To leam the basics of data science

To enabde the siudants to undersiand the siafistics and probability.

To understand the tools in developing and visuakizing data.

To gain good knowledge in the application areas of dala science,

=  Toinculcate the perceiving, ethics surrounding privacy and acting of dala science applisations,

Course Outcomes

After completion of the course, the sludenis will be able fo

€01 - Expiore the fundamental concepts of data science. (K2)

CO2 - To understand the Mathematical Knowledge for Data Science, (K2)

€03 - Visuskee and present the inference using vanous tools. (K3)

04 - To expose the different cpporbunilies in Industries. (K3)

CO5 - Learn io think through the ethics surounding privacy, dala shading and decision-making. [K2)

UNIT | INTRODUGTION TO DATA SCIENCE (9 Hrs)

Definition - Big Data and Data Scienca Hype — Why data science — Getting Past the Hype — The
Current Landscape —Who is Data Scientist - Data Science Process Overview = Defining goals -
Refrieving data — Dala preparation — Data exploration — Data modeling — Presantation.

UNIT Il MATHEMATICAL PRELIMINARIES (9 Hrs)

Probabilty: Probability vs, Stalistics — Compotnd Events and Independence — Conditional Probakbility —
Probability Distribution, Deseriptive Statieties: Cantrality Meagures - Variability Measures - Inledprating
Variance — Characlerizing Distributions. Correlation Analysis: Correlation Coefficiant — The Powar and
Shpnificance — Detection Penodicities.

UNIT I DATA SCIENCE TOOLS (2 Hrs)

Intreduction to Data Science Tool — Data Cleaning Tools — Data Munging and Modeling Tools — Data
WVizualization Teols — Toss for Dald Scence,

UNIT IV INDUSTRIALIZATION, OPPORTUNITIES AND APPLICATIONS {3 Hrs)

Data Economy and Indusiralizalion = Infroduction: Data Economy, Data Industry, Data Services —
Data Science Application: Infroduction, General Application Guidance - Different Domaln — Adverlising
= Aerospace and Astronomy = Ars, Greative Design and Humanities = Bisinformatics — Gonsulting
Barvices — Ecology and Envionment — Ecommerce and Retall - Education - Englnesring — Financs
and Economy — Gaming.

UNITY ETHICS AND RECENT TRENDS {9 Hrs)

Data Sclence Ethics = Doing gobd dala science = Owners of the data - Valuing different aspecis of
privacy - Getting informed consent - The Five Cs — Diversity — Inclusion — Future Trends,

B. Tech. Instrumentation end Control Englineering
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Text Books

1.
2.
3

i,

Davy Cieden, Armno . B. Mewsman, Mohamed All, “Infroducing Data Science®, Manning
Publicalions Cao,, 15t edition, 20145,

Chirag Shah, *A Hands on Introduction fo Data Science”, Cambridge Linhversily Press, 2000,
SinanDzdemir, "Pringiples of Data Sclénce”, Packt Publization, 2016.

0 J Patil, Hilary kazsen, Mike Loukides, "Ethics and Data Sciance”, OF Reilly, 151 edilian, 2018,

Reference Books

1;

Hector Guerrero, "Excel Data Anslysis: Modeling and Simulstion”, Springer  International
Publishing, 2nd Edifion, 2019,

2. Paul Curzon, Peter W, Mc Owan, “The Power of Computational Thinking”, Waorld Scientflic
Publishing, 2017.

8. Sieven 5, Skiena, “Dala Science Design Manual®, Spring Imtemnaticnal Publication, 2017,

4, Rajendra Akerkar, Priti Srinivas Safja, “Inteligence Technigques for Dala Sdcence”, Spring
International Publication, 2016.

5. Longbing Cao "Dala Science Thinking: The Mexi Scientific, Technobogical and Economic
Revolution®, Spring Intemational Publication, 2018,

Web References

1.  hatpssfwww youtube.comiwatichTv=-ETQ3TmXXFi&ab_channei=edurekate21

2. hitpsaiwaw jevalpolnt.comidata-sclence

3. hilpsfwww coursera.orgibrowsedata-sclence |

COsPOs/P50s Mapping

Program Specific

e Program Dutcomes (PDs) Out (PS0s)
PO1 (PDZ | PO3 |PO4 |POS5S |POG | POT | POB | POS |PO10 |PO11 (PO12 | PSO1 | PSOZ | PSD3

1 1 2 2 2 2 - - - = - -

2 2 2 2 1 1 - - - 2 i 3 = =

a 2 1 2 2 1 - - - - - - 8

ARSI ERE =1 -1 - - - - -

5 2 1 1 2 1 - - 1 = - - - -

Correlation Level: 1-Low, 2-Medium, 3- High
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L T P G Hr=
U1aHS051 PRODUCT DEVELOPMENT AND DESIGN
3 0 o 3 45
Course Objectives

= Toprovide the basic concepls of product design, product features and its architecture.

= To have a basic knowledge in the common features 8 product has and how bo incofporate them suitably in
product,

= Toenhanca tesm waorking skills.

= Todesign some products for the given sef of appications.

&« Tocompebe wih a sal of iools and methods for produst design and development

Course Qutcomes

After completion of the course, the students will be able fo

CO1 - Apply the concept for new product development. [K3)

CO2 - Vahdate knowledge on the concepls of product specification. [KS)

CO3 = Describe the principles of industrial design and protolyping. (K2)

COd - Apply knowledge on product architechure, (H3)

COS - Review the concept of product development end customer needs, [K5)

UNIT I! INTRODUCTION TO PRODUCT DEVELOPMENT (9 Hrs)
Product development versus design, produc! development process, product cost analysis, cosl models, reverse
enginearing and redesign product development procass, new product development, tear down methiod.

UNIT II: PRODUCT SPECIFICATIONS {ﬂ Hre)
Ertablizhing the product specifications— Tanget specifications — Refining epedfications, concept ganeration-Clarify
the problam — Search Intemally = Search exlemslly — Explore systematically - Reflect on the Results and the
Process,

UNIT lil: PRODUCT CONCEPTS {9 Hrs)
A Concept genaration, product configuealion, concept evaluation and selection, product embodiments,

B Qually funclion deployment, producl design specification, physical prototypes-types and  technigue,
dimensional enelysis, design of expeariments.

UNIT IV: PRODUCT ARCHITECTURE (9 Hrs)

Concepl selecilon- Bcreening — scoring, Product architecture — Implication of architecture - Establishing the
architecture — Related syatem level design issues.

UNIT V: PROTOTYPING (9 Hrs)
Raliability, failure dentfication technigues, Poka-Yoke, Design for the emvircnment, design for maintainabdity,
product safely, liability and desgn, design Tor packaging.

Text Books

1. Kar T.Ulrich and Steven D.Eppinger,"Product Design and Development”, McGraw-HEl International Edns,
2. Stephen Resanthal, "Effective Product Design and Developmendt”, Business Oine Onwin, Homewaood,
3. Do, K, M. Prodect design: techniques in reverse engineering and new product development,

Reference Books
1. Ashby, M. F.. & Johnson, K. Malerials and design: the arl and science of material ss=lection n proguct
desipn. Butlerworth-Heinemann,

B.Tech. = Instrumentation and Contral Engineering
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Eewin Qe and Kastin Wood, "Technigues ih Reverse Enginesring and Mew Product Development”, Pearson
Education, Chennal, Editlon NI,
Chitale AV, and Gupta R.C., “Produect Design and Manufacturing®, Gth Edition, PHI,
Tawrt Pugh,"Tool Design - Integrated Methods for Successful Product Engineering”, Addison Wesley
Publishing, Mew yvork, MY
Kumar, A., Jain, P, K., & Palhak, P. M. Reverse engineering in product menufaciuring: an overview, DAAAM
inlermational scientfic book,

Web References

ol La ba e

hitp: hvownw worldeat.orgiitie/product-design-and-development'ocic/ 804505863

hiips:iwwewr pdfdrive.comiproduct-design-and-developmeant-e 3828901 3_hbmi
hitps.fwww.smashingmagazine. comi2018/01/comprehensive-guide-product-design/

hitgssifeww . smashingmagazine com'20 1801 comprehensive guide-producl-design/

hittpsocw, mil.edulcoursesislcan-school-of-management'15-T83j-product-design-and-development-spring-
2006 Necture-nodesiclast_int_crse 6.pdf

. htipsiswayam.govinnd_noc20_delSpreview
COs/POs/PS0s Mapping
Program Specific
COs Program Oulcomes (POs) Outcomes (PSOs)
PO1| PO2| PO3| PO4 | POS| POE | POT| POE | PDS | PO10| PO11 | POM2Z| P01 | PS0O2| PS03
1 3 - 3 = 3 = . - - . - 2 - - =
2 1 - 2 - | - . - = . . | = - i
3 1 - 3 - 2 - - 2 - - =
4 a - 1 - 3 - - - - - - ] - - -
5 1 - 3 - 3 - - - 2 - - -

Correlation Level: 1-Low, 2-Medium, 3- High
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L T P C Hrs
U19HS0s52 INTELLECTUAL PROPERTY RIGHTS
3 0 0 3 45
Course Dbjectives

+» To introduce fundamenial aspects of Intelleclual Property Rights fo students who are going 1o play a major
rode in development and management of inmovative projects in industrias,

=« Todiszeminate knowledos on petents, patent ragime in Indiz and abrosd and registration aspacts

+  Todisseminate knowledge on copyrights and its related righls and registratlon aspects

= Todisseminate knowledge on redemarks and regestralion aspects

= MAwareness about current trends in IPR and Government steps in fostering PR

Course Qutcomes

After complelion of the course, the students will be abfe fo

CO1: Complete their academic projects, shell get an adeguate knowledge on palent and copyright for their
innovalive research works [K2)

COZ: Presenting wsefid insight on novelty of their idea from state-of-the ard search during their project work
pericd. (K3)

CO3: Posting Intellactual Property as a career option like RED [P Counsel, Government Jobs — Patent Examiner,
Private Jobs, Palent agent andior Trademank agent and Entreprensur (K5)

CO4: To disseminate knowledge on Design, Geographical indication, Plant Variely and Layout Design Prodection
and their regisiration aspects (K1)

CO5: Organizing their kdea or innovatians and analyse ethical and professional issues which anse in the
Intellectual propery lew conlext, (K4)

UNIT | OVERVIEW OF INTELLEGTUAL PROPERTY (9 Hrs)
Infroduection and the need for intelleciual propary rght (IPR) - Kinds of Inteflectual Property Righis: Patent,
Copyright, Trade Mark, Design, Geographical Indication, Plant Varieties and Lavoul Design = Genetic Resources
and Traditional Knowledge — Trade Secret - IPR in India : Genesis and developmeanl — IPR in abroad - Major
Infernational Instruments conceming Intefiactual Property Rights: Paris Convention, 1883, the Beme Comeention,
1BBE, the Universal Copyright Convenfion, 1952, the WIPD Convention, 1967 the Patent Co-operation Treaty,
1870, the TRIPS Agreament, 1854

UMNIT Il PATENTS (3 Hrs)
Patents - Elements of Pateniabiily: Movelty, Mon ODbvicusness (Inveniive Sleps), Industrial Applicatlon - Neon -
Patentable Subject Matter - Registration Procadure, Rights and Dufies of Patentee, Assignment and licenca,
Restoration of lapsed Patenis, Surrender and Revocation of Patents, Infringemeant, Remedies & Penalties - Patent
effice and Appellate Board

UNIT Il COPYRIGHTS (2 Hrs)
Hature of Copyright - Subject matter of copyrighl: onaginal liberary, dramatic, musical, arlistic works, dnemalograph
films and sound recordings - Registration Procedure, Term of protection, Ownership of copyright, Assignmant and
licence of copyright - Infringement, Remediss & Penakies — Related Rights - Distinclion between related rights
and copyrighis

B.Tech. — Instrumeantation and Control Engineering
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UNIT IV TRADEMARKS {9 Hrs}
Concept of Trademarks - Different kinds of marks (brand names, kogos, signatures, symbols, well known marks,
carfificafion marks and sanvice marks) - Non Ragiatrable Trademarks - Registration of Trademarks - Rights al
holder and assignment and licensing of marks - Infringament, Remedies & Penalties - Trademarks registny and
appallate board

UNIT V OTHER FORMS OF IP {9 Hrs)
Design: meaning and concept of novel and arlginal - Procadure for registration, effect of registration and term of
prefecton Geographical Indication (G} Geosgraphical indicalion: meaning, and difference between Gl and
trademarks - Procedure for registration, effect of registration and term of protection,

Text Books

1. Nithyananda, K V. Inteflectual Property Rights: Protection and Management. India, IN: Cengage Leaming India
Privale Limited, 2015

2, Neeraj, P,, & Khusdeep, 0. Intelleciual Property Rights. India, IN: PHI learning Private Limited. 2014

Reference Books
Ahuja, ¥ B Law releting o Infellectsal Propedy Rights, Indla, IN; Lexis Nexis, 2017,

£, Deborah E, Bouchoux, Infzllectual Propery: The Law of Trademarks, Copyrights, Patents and Trade Secrels,
Cengage Learning, Third Edigion, 2012,

2. -Ediied by Derek Bosworth and Ellzabeth Webster, The Management of Intellectual Property, Edwand Elgar
Putskishing Ltd., 2013,

4. Prabuddha Ganguli, Infelfectual Properly Rights: Unleashing the Knowledge Economy, MoGrew Hill
Education, 2011.

5. BV, Batakar, Intelleciual Properdy Righls and Gopy Rights, Ess Ess Publications, New Delhi, 2002,

6. V. Scople Vinod, Managing Inellectual Property, Prentice Hall of India pyvt Lid, 2012,

Web References

1. Subramanian, N., & Sundararaman, M. (2018). intellectual Propery Righlz — An Overview, Retrieved from
httpzifwsew_bdu asc.inlcallafpridocsipr-ang-ebaok . pdl

Waorld Intellectual Properly Organisation, (2004), WIPO Intelleciual propery Handbook. Ratrieved from
https: v, wipo.intedocsipubdocs/enfintproparty/M88iipo_pub _480.pdf

4, Cedl for IPR Promaotion and Managemeant (hitp:ficipam oo in

4, World Infellecteal Property Orpanisation (hitpe s, wipo, intabout-iphen)

5. Office of the Controller Genaeral of Patents, Designs & Trademarks (hitp:/hwww ipindia.nic.in/)

2]

C
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. Joumnal of Intellectual Praperty Rights (JIPR): NISCAIR

0s5/POs/PS0s Mapping
Program Specific

cos Progei Driinoes (FOW) Quicomes (PSOs)

PO1 | POz | PO3 | FO4 | FO5 | POS | PO7 | POB | OB | FOID | PO11 | POIZ | P50 | P502 | PS03
T e e e N e D 0 O e o ) O T 8 R :
F 1 . a3 - Z2 - z2 2 - - - 2 - -
a - . 2 - 1 - 3 3 - - - 2 - -
4 2 - | 3 - 2 - 2 2 - - - 2 -
o I O N S ) s I T I I :

Cormelation Level: 1-Low, 2-Medium, 3- High
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MARKETING MANAGEMENT AND L T P €  Hrs
U1aHS053 RESEARCH 3 i} 0 3 45
Course Objectives

+  Tofacililate understanding of (he conceplual framewark of marketing in enginesring,

= To undersiand the concepts of product and markel sagmentation for engineanng services and lechhologicel
produects,
Analyzing the various pricing concapés and promofional strategies for eangmeering and echnalogy markets,
Learn to focus on & resaarch problam wsing eciantific methode in enginearing and technological enterprizes.
To be able to design and execute & basic survey research reports in in engineering and technological
enferprises

Course Outcomes

After completion of the course, the students will be able to

CO1 - Analyze the fundamental principles invohved in managing engineering and tachnobogical markets (K3)

C02 - Understand and develop product, and Market Segmentation for engineering senvices and fachnological
Products [K4)

CO3 - Develop pricing and promolional strategies for enginesring and technology markets (K&)

COd - Anslyze marked problema and be capable of applying relevant modets to generate appropriate sohutions
fomaet challengaes in engineering and lechnalogical anterprises (K3)

COS5 - Identify the Interrelationshéps between market frends, Innovation, sustainabdity and commiunication
in enginearing and fechnological enterprizes [K5)

UNIT | MARKETING — AN OVERVIEW (8 Hrs)
Diefiniticn, Marketing Process, Dynamice, Meeds, Wants and Demands, Markeling Concepts, Environmant, Mix,
Types, Philosophias, Selling vs Markating, Consumer Goods, Indusirial Goods.

UNIT Il PRODUCT AND MARKET SEGMENTATION {9 Hrs)
Product, Classificalions of producl, Product Life Cycle, Mew product development, Branding, Segmentation
taciors, Demographic, Psycho graphic and Geographic Segmentation, Process, Palternz, Services marketing and
Imdustrial marketing.

UNIT lll PRICING AND PROMOTIONAL STRATEGIES {2 Hrs)
Price: Objectivea, Pricing Declsions and Pricing Methods, Prcing Management Adverising-Characterstica,
Impact, Goals, Types, Sales Promotion — Point of purchase, Unigue Selling Proposiions. Characieristics,
Wholesaling, Retailing, Channel Design, Logislics,

UNIT IV RESEARCH AND ITS FUNDAMENTALS {9 Hrs)
Research: Meaning, Objeclives of Research, Tyvpes of Research, Significance of Research - Methods Vs
Methodology - Research Process — Components of Research Problem, Literature Suncey — Pnmary Data and

Secondary Data, Ciestionnaine design, Measurement and Scaling Technigues.

UNIT ¥V BASIC STATISTICAL ANALYSIS AND REPORT WRITING (% Hrs)
Fundamenlals of Slalishical Analysis and Inference- Measures of Central Tendency -Measures of Dispersion -
Measures of Asymmelry - Report Wriling: Types of research reporis, Technigues of Interpretation, Precautions in
Interpretation, Significance of Report Wriling, Different Steps in Repor Writing, Layout of Research Repost,
Mechanics of Wriling Reseanch Regpaort, Ethics in Research

B.Tech. — Instrumantation and Contral Enginearing



Academic Cumiculum and syllabi R-2015

Text Books
Fhilip Kolter & Keller, “Marketing Managament”, Prentice Hall of India, 14th edition, 2012
Liken, Gary L, and Arvind Fangaswamy. “Markeling managers make ongoing decisions aboul product
foatures, prices, distribution options”, The Handbook of Marketing Research: Uses, Misuses, and Fulure
Advances (2006),

1
2.

Reference Books
Chandrasekar. K.5., *Marketing Managemen! Text and Cases®, 15t Edition, Tata MoGraw HEl - Vijaynicobe,

1.

hp M

Web References
hitlps iswiyiam, govin'nd 1_nocl_mg26/preview
2.  htipsliswaysm.gov.innd1_noc)_mg26ipreview

1.

2010,

250

Kethari, C, "Research Methodology Methods and Technigques®, New Age Infernational (P) Lid,, 2017
RajanSexens. Markeling Management; Text cases in Indlan Context (3rd edition) Mew Delhl, Tata MoGraw
hill, 20006

Molsander J, Valtonen A, *Cualitative markeling research: A culiural approach”, Sage Publisher, 2008,

Malhotra MK, Satyabhushan Dash, “Marketing Research: An Applied Orentation”, T ed, Pearson Education,

2019

J.  https:iivew . entrepreneur. comiencyciopedia/market-resaarch

COsIPOs/PSOs Mapping
Program Specific
COs Program: Outeames {POF) Outcomes (PS0s)
PO1] PO2| PO3| PO4| PO5| POG| PO7| POB| POS] PO10] PO11] PO12| PSO1] PSO2| PSO3
1 - = 4 | = ol I 7 I 1 . 1 - |- 2
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Correlation Level; 1-Low, 2-Madium, 3- High
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U19HS 054 PROJECT MANAGEMENT FOR ENGINEERS : Tu : {; :rs
5
Course Objectives

» Tounderstand the vanous concepts and steps In project management.

= TofamiEanze the sludents with the project feasibility studies and project life cyele

= T enable the students o prepare a project schedule

=  Toundarstand the sk management and project Control process,

=« Tolearn aboul the closure of a projact and strategies 1o be an effaclive projecl manager.

Course Outcomes

After completion of the cowrse, the students will be able fo

COA - Interpret the different concepls and the various sleps in defining a project. (K2)
C0& - Examining the feasibility of a project. (K3}

€03 - Build a schedula for 8 Project. (K6}

CO4 - Predict the risk assoclated with a project and demonstrate the profect audit, (K2)
COGS - Analyse the project team and outline the Project closure, (K4)

UNIT | PROJECT MANAGEMENT CONMCEPTS {9 Hrs)
Project: Meaning, Atributes of a project, Project Life eyela, Project Stakehodders, Classification, Importance of
profect management, Project Portfolic Management System, Different Project Management Structure, Steps in
Defining the Project, Project Rollup = Process breakdown structure — Responsibiity Malrices = External causes of
dalay and internal consiraimis

UNIT I PROJECT FEASIBILITY AMALYSIS [9 Hrs)
Opporunity Studies, Pre-Feasibilily studies, and Feasibilily Stedy: Markel Fessibdity, Technical Feasibility,
Financial Feasibility and Economic Feaslbility. Financia! and Economic Appralsal of & project, Social Cost Baneflt
Analysis i India and Project Life Cycle.

UNIT Il PROJECT SCHEDULING & NETWORK TECHMIQUES {9 Hrs)
Scheduling Resources and reducing Project duration: Types of project constrainds, classffication of scheduling
problemn, Resources aliocation methods, Spitfing, Mulitasking, Benefils of scheduling resources, Rationale for
reducing project duration, Oplions for accelerating Project complation

Developing and Constructing the Project Mebwork (Problems), PERT, CPM; Crashing of Project Network,

UNIT IV PROJECT RISK MANAGEMENT AND PREOJECT CONTROL {8 Hre)
Project Fisk managemeni; Risk concept, Risk [dentification, Risk assessmeni, Risk response development,
Contingency planning, Contingency funding and time buffers, Risk response control, and Change controd
mianagsment

Budgeling and Project Contrel Process, Control issues, Tendering and Condract Administration, Steps in Project
Appraisal Process and Project Audits

UNITV PROJECT CLOSURE AND MANAGING PROJECT {9 Hrrs)
Project Clogure: Team, Team Member and Project Manager Evaluations. Managing versus Leading & Project:
Qualities of an Effective Project Manager, Managing Project Stakeholders. Managing Project Teams: Five Stape
Team Devalopment Model, SRuational faciors affecting team development and project taam pitfallis.
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Text Books

1. Erik Larson and Clifford Gray. “Project Management The Manageral Process®. 8% Edn. McGraw Hil
Education; 2017.

2. Harold Kerzner. “Projecl Management: A systems gpproach o Pianning, Scheduling and Confroling. 12%
Edn. Jobn Wiley & Sons; 2017

Reference Books

1. Meredith, J.R. & Maniel, 5. J. “"Project Management- A Managerial Approach”. John Wiley.:2017

2. Prasanna Chandra. *Projects: Flanning, Analysis, Selection, Financing, Implementation, and Rewview”. &%
Edn. McGraw Hill Education; 2015,

3. B C Punmia by K K Khandelsal, “Project Planning and Contral with PERT and CPWM®, 4™ Edn, Laxmi
Publications Private Limied; 2016,

4. Hira N Ahuja, 5.P.Dozz, 5M.Abourizk. “Project Management”. 2 Edn. Wiey India Pwt Lid; 2013,

5. “Aguide to Project Management Body of Knowledge®. 6% Edn, Project Management Inatiute; 2097

Web Resources

1. W pmiong

2. wéw projectmanagement. com

3. hitpsiiwew scencedrect comijoumaliinemational-joumal-of-propsci-manepenment
4, htips:fnptel acinfcourses 1 1001077110 07081/

5. hitps:inptelacinfcounses! 11001 0471101 G803

COsPOs/P50s Mapping
A Program Dutcomes (POs) m.fr;gﬁ
PO1 | POZ | Po3 | PO4 | POS | POG | POT | POB | PO | PO10 | PO11 | PO1Z | PSO1 | PSDZ | P3O
1 TR 1 3 2 2 2 2 : 2 2 2 = 2
2 = 2 1 . = 1 - - 1 1 1 1 - - =
3 . 1 3 - -~ 3 - = = - i c - : -
4 1 1 < - 1 1 - = 1 1 3 . 2 =
5 > 3 . F 5 - 3 3 2 3 2 - : -

Correlation Level; 1-Low, 2-Medium, 3- High
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L T P c
U19HS055 FIMANCE FOR ENGINEERS : - 4
Course Objectives

« Todeveiop a deeper understanding of (e fundamentals of accounting and Finance

« Toleam how to apply mathematical principles in Finance and fhe concepts of Rigk and Retlm

. Tounderstand the need and procedurs for conducting Financial Analysis for peller decision-making
.  To be famillar with the modes of generating funds for business and thelr implications

« Tounderstand the sciantific ways o deharrming deployment of funds in BUSTEES

Course Quicomes

Afer complation o the course, the studenis will be abwe to

01 Understand biaic concapts in acaounting and finance and thelr importance jor engineers (K2)

02 Damonsirals knowledge and understanding of the applications of mathematica in finance (K3}

£03: Conducl Financial Analysis and use the outcome N making imfermed decisions in investing (4]

cO4; ientily and Appreciata varous sources of pmcumnﬂnn'fhﬂ'-ds in businass and their critical evaluation

COE: Know how 1o sclaniifically determine the investing i lonig-term and ghort-term assels o business (K3}

UNIT I I.HIJERBT#.HHNE THE FUNDAMENTALS {9 Hrs)
pseets — Meed @nd Functions of Assels = Types of Assets — Faciors detarmining Ivestments in Assels.
Ljabdities ~ Meaning and Functions of Liabilities — Typas of Liabllities = Capital as 8 Liabiity: Wiy and Hiow —
Concept and Maarning of Finance — Distinclion bebween Accouming and Finance — Significance of Aceounting and

UNIT i MATHEMATICS OF FINANCE {9 hrs)
Time Value of Money — computation of present Valus and Fudure Walue — implications of TVM in Financial
Deecisions — Concept of Hjshu'dﬁalum—-mm.lhg Riak and Fetwm = Concept of Required Rate of Retun and
s significance in investment Declsions-

UNIT 11 FINANCIAL ANALYSIS {9 hrs)
Neaning and Orbjectives of Financial Anakysis — Annual Repert As an input for Anaiysis _ Basic Understanding of
Annual Reports - Tooks of Financial Analysis = Haorizontal Analysis = Vartical Analysls = Trand Analysis -
Accounting Ratios — Significance of Ratlc Anatysis in Decision-making — Snap-shot of 1he Past to predict the
Futura — Computation of Key Ralios = Liguidity Ratlos — Profitabiiity Ratios = performance Ratios — Ralios that

UNIT IV FUNDS PROCUREMENT (9 hrs)
teanmg of Funds = sources of Funds = Long-Tam Sources = Short-Tarm Sources = Financing Declsions in
g — Capital - Meed and Imponiance of Caplia _ Determining Optmum Capital

structure — Concepl and Computation of Earmings Before inlerest and Tax (EBIT), Eamings Bofore Tax (EBT)
and Earmings Aftar Tan (EAT)Simple Problems) - Leverage in Finance — TYPeE and Computation of Leverages —
Dparating Leverage. Financial Levenge, and Combined Leverage.

B.Tech.— Instrumentation and Control Englnearing
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UNITV FUNDS DEPLOYMENT (8 hrs)
Investment Decisions — Types of Investment Decleions: Long-Term Investment Decisions. Significance —
Mathods: Pay-Back Period Method, Met Present Value Method and Benefit-Cost Ralic Method. Sharl-Term
tnvestment Decisions — Concept of Working Capital — Meed and Impartance of Working Capital in Business —
Determinants of Working Capital in a Business. Components of Working Capital. Dividends: Concapt and
Meaning — Implications of Dividend Decisions on Liguidity Management.

Text Books

1. R.Narayanaswamy, Financial Accounting — A managerial perspective, PHI Leaming, Mew Dalhi. (2015 or
later edition

2. C. Paramasivan and T. Subramanlan. Financial Management. Mew Age International, New Delhi. (2015 ar
later edition)

Reference Books

1. S.N. Mghegwari, Sharad K. Maheswarl & Suneel K. Maheswar. Accounting For Management. Vikas
Publishing (2017 or later edition)

2, Varun Dawar & Narendar L. Ahua, Financial Accounting and Analysis. Taxmann Publications. (2018 or later
edition)

3. Athma, P, Firancial Accounting and Anatysis. Himalaya Publishing House. (2017 er later edtion)

4. Prasanna Chandra. Financial Management. Tata-McGraw Hil Publishers, New Delhi, (2019 ar later edition}

5. S.C. Kuchhal Financial Management. Chaitanya Publishing House, Allahabad. (2014 or later edilion)

Web Resources

hilg: e annualreporks, comyd

hitpwwwr. mmachennai.orgd

hiips:/financa yahoo.com/

hitps:femal. inficmail
hitps:iinptel.ac.infcoursas/1 10/107M1 10107 1447
hitps:ihweb. ulk edu’~jwachowilwachs  workd, hitml
hittps:ifwww. icai.orgindexbkp. html
hitps-fwwew, icsi eduhome’

hitps s investopediacomd

m hitpa:fwww, moneycontnol com/

11, hHps;fwana.rbi,ong, inf

00~ Mo p

COs/POs/PS0Ds Mapping
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CONVENTIONAL AND NON-CONVENTIONAL L T P C Hrs

U1SEEOG3 ENERGY SOURCES
{Common to ECE, ICE, MECH, CIVIL, BME, Mechatronics) 3 0 0 3 45

Course Dbjectives

= To gel knowladge on the status of conventional and non-conventional energy Fesources in workd,

= Tohave a clear idea about the operation of conventional power plant and its associated equipments.
# To leam sboul the concept of encrgy harvesting of sotar through thermal and PY module

» To understand the technological basis for hamessing wind energy.

¢ Togelaclear knowledge on power generation using Ocean, Tidal Enengy and Bio-Energy

Course Outcomes

Affar campletion of the cowrse, the students will be able fo

CO1 = [dentify the warkd and indian energy scenaro and the necessity of renewable energy sourcas (K1)

COZ = Gain knowledge for the generation of elecirical power from varous power plants (K1)

CO3 — Analyze and compare the various solar harvesting techniques [K3)

CO4 - Describe the asrodynamics of wind turbines and caleulate their power, energy production(iK1)

COS — Describe lhe consfricton and warking principle of vardous aquipment's weed In Ocesn, Tidal Energy
and Blo-Energy power plants(K2)

UNIT | ENERGY RESOURCES (3 Hrs)
Perspective of energy resources — Forms of Enerngy — Conventional and non-conventional sources of snengy-
World's energy status - Energy reserves in India, Limiations of Conventional sources of energy efficiency —
Renewable Energy Sowrces - Energy parameatars — Energy Intensity - Grogs Domestic product.

UMIT Il POWER PLANTS {2 Hrs)
Thermal power plant — layout, working principle. Gas turbine power plan! — layout, working principle, Nuclear
power plants: fusls, nuclear fued cycle, reactors and nuckear waste management, Hydro Electric plants — Types,
energy converslon schermes, envircnmental aspecis,

UNIT Il SOLAR ENERGY SYSTEMS (9 Hrs)

Solar radiation - Principles of solar enengy collection =Types of collector — working principles - Characieristios -
efficiency - Solar Energy applications - water healers, alr heaters, solar cooling; scler drying and power
generation — salar tower concept — solar pump. Photovoliaic (PV) technology — photovaltaic effedt = modeling -
Charactaristics — efficlency of solar cafs.

UNIT IV WIND ENERGY BYSTEMS (3 Hrs)
Ganearal theory of wind mills — Types of wind mills — performance of wind machines=wing power - efflciency.
Merils and Limitations of Wind energy system = Modes of wind power generation.

UNIT V ALTERNATE ENERGY SYSTEMS {3 Hrs)
Decean and Tidal ensrgy conversion - working principle of OTEC — Anderson closed cydle OTEC Sysbem. Tidal
power = tides - tidal range - types of tidal power pants, single basin and double basis schemes. Bio-mass
Energy — Biogas planis,

Text Books

1. &, Raoand Dr, B, B. Parulekar, "Energy Technology”, Khanna Publication, 3% Edition, 1999,

2. B. H, BKhan, “"Non-Conventianal Enargy Resources®, Tata MoGraw Hill Education, 2™ Edition, 2008,

3. D.P. Kothari, K. C. Singal, Rakesh Ranjan, "Renewable Energy Sources and Emerging Technologles®,
PHI, 2011

B.Tech. Instrumentation and Control Enginsering
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Reference Books

1.  G.D, Rai, "Non-conventional energy sources”, Khanna Publication. 4™ Edition, 2002.

2, Pulfrey, David. L, "Photo voltaic Power Generalion®, Van Nostrand reinhold Company, 1883,

3. Abbasik, "“Renewable Energy Sources and their Envimnment®, PHI, 2008,

4. Steve Doty, Wayne C. Tumer, “Energy Management Handbook®, Falrmant Press, B® Edition, 2012

5. S Abbasl and N, Abbasi, "Renewable Energy Sources and Their Environmental Impact”, PHI, 2001,
Web References

1.  hitps.fwew hdoraispoint. comirenewable_enengyindex, him
2. hipsfinplelacinfcowses' 1 121107112107 2917
3. hitps:ibyjus. comiphysics/conventional-and-noncomentional-sowrces-of-anergy
4. hifpsiwww jsgranjosh.comigeneral-knowledga/nonconventional-souroes-of-anargy- 144 8898715-1
5. htipsiiwh. gov.inidepanments-power-and-non-conventional-energy-sources. asp
€Os [ POs and PS0s Mapping
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INDUSTRIAL DRIVES AND CONTROL LTPOC Hrs

LMSEEQES
(Common to ECE, ICE, MECH, Mechalronics) 3 0 0 3 45

Course Objectives

= Tointreduse the concept of selection and MiSzation of Eleckric drives,
Te understand powes flow diagram for ndustrial process and drives.
Tointroduce effac of heating and cooling charactersiics of dives,
T introduce the variows speed confrol technigues for DG drves.

To introduse the varkswes speed control tachniques for AC drives

Course Ouicomes

After completion of the course, the students will be able fo

C01 — Selact the appropriaie mators 1o meet the load requirements. [K3)

C02 — Explain the indwestrial procese and eelaction of drives for variows applications | (K2)
CO3 = Describe the thermal characteristics of electris mators. (K1)

CO4 — Analyze the speed torque characiarstics of converier and chopper fed DT drives. (K3)
COS5 = Apply the varous speed control methods for Induction and synchronous mobor.(K3)

UNIT 1 INTRODUCTION TO ELECTRIC DRIVES (9 Hrs)
Maaed for Drive - Conoepl of electrle drives — Motors used in drivee - Types of loads —~ Choices — Classificstion -

Mutti quadrant operation — Fundamental torque equation — Nature and classification of load torgues.

UNIT Il INDUSTRIAL PROCESS AND DRIVES (2 Hrs)
Process flow diagram of paper mill — Cement mill — Sugar mill - Slea! mill ~Texdile mills = Hoisls and cranes —
Cenftrifugal pumps and comprassors — Solar powered pump drives =Seleclion of drives.

UNIT Il THERMAL CHARACTERISTICS OF ELECTRIC MOTORS (9 Hrs)
Effect of heating = Healing and cooling characteristics — Loading condition and classes of duly — Determination of
rating of maotors — Effect of load ineria — Loed egualization — Environmental faciors.

UNIT IV SPEED CONTROL OF DC DRIVES (9 Hrs)
Controled rectifier fed separately excited DG drives = Single phase drives - Three phage drives -~ Four quadrant
operation fully controlied rectifer — Reetifler contral of DC sarles motor — Chopper control of separately excited and
sereg D motor.

UNIT ¥V SPEED CONTROL OF AC DRIVES (9 Hrs)
W&l and CS| driven induction mobor — Clesed loop speed control - static rotor resigtance conirol — Shp power
recovery schemes — performance compareson of G5 and VSl fed drives — Variahle frequency contral of multiple

synchronous molors.

Text Books

1. B. M. Sarkar, "Fundamentals of industrial drives®, PHI Learnang Pl Lid Education, 2011,

2. Gobal K, Dubey, “Fundamentals of Electrical Drives”, Alpha Science Int. Ltd., Pangbourne, 2™ Edition, 2002,
3. R.KErehnan, “Electric Moior Drives-Modeling, Analysis and Conbrol”, Pearson Educalion, 19 Edition, 2002,

Reference Books

1. &.B.Dewan, G. R. Slemon & A. Stranghan, “Power Semiconductor cantrofled Drives®, John willey Publicatian

2. KokKiong Tan & Andi Sedjana Pubra, “Drives and Control for Industrial Automation Advances in Industrial
Contral®, Springer Science & Business Media, 2010,

3. .uha Pyrhonen, Valera Hrabovoova, R Scott Samken, “Elecirical Maching Drives Conirol An Infroduction”,
Jahin Wikey & Sons, 2016

B.Tech, Instrumentation and Control Enginesring
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Web References

WA BREMENS Compapanwww. siemens. comicsmet
ww siemens. com/meatal

W, SEm NS comnisuigar

wanw sbb comiindusiries

wanw krupp polyeius com

WA wolth paper.com

wanw.abb. cormddrives

S e

COs [ POs and P30s Mapping

i Program Outcomes (POs) &Tﬁusﬁm
PO1 | PO2 | PO3 | POA | POS ] PO& | POT | POS | POS | PO | PO11 | PD12 | PS5O P02 PS03
1| 3| 2] 2 =, 7 s el s e 3 e - 1 1
2 | a] 2| 2 e = e ST e 3 z 1 1
N a N EE s e : r -
selEsleE B A === =i - - 1 1
6 | &4 a2 a1 = I | [ [ : 2 1 1

Correlation Level: 1 - Lew, 2 - Medium, 3 - High

B.Tech. Instrumentation and Cantrol Engineering




Academic Curticulum and syliabi R-2019 :5_9

U19ECOE3 ELECTRONIC PRODUCT L TP CHrs
DESIGN AND PACKAGING 3 00 2 45

{Commaon to EEE, CSE, IT, ICE, MECH, BME, Mechatronics)

Course Objectives

= Toprovide basic knowledge about Electronic Product and Packaging

# Tointrodute and discuss varous Bsues related to the system packaging

» Toget clear ies about design of packages which can withstand higher lemperature, vibralions and
shock

= To Design of PCEs which minimize the EMI and operaie al higher frequency

»  Toacguire depth knowladge about the concepls of Testing and testing melinods

Course Dutcomes
Affar complalion of he courge, sfudenis ars ale o

COA - Explain the bazics of Electronic Produect and Packaging. (K2)

CO2 - Infer various iesuas related (o the system packaging. (K2}

CO03 - Summarize the clear idea about design of packages which can wilhstand higher temperafsng,
vibrations and shock (K2)

04 - Deseribe the deslgn of PCBs which minimize the ERI and operata i highar frequency (K2)
CO5 - Explain the varkous tesling melhods (K2)

UNIT | : OVERVIEW OF ELECT RONIC SYSTEMS PACKAGING (9 Hrs)
Definibion of a system and hislory of semiconductors, Products and levels of packaging, Packaging
aspects of handheld products, Definibon of PWE, Basics of Semiconductor and Process flowchart, Waler
fabecation, nspaction and testing, Wafer packaging; Packaging evolution; Chip connection choloes, Wine
bonding, TAB and fiig chip,

UNIT Il : SEMICONDUCTOR PACKAGES (9 Hrs)
Single chip packages or modules (SCM), Commonly used packages and advanced packages; Materials
in packages; Themal mismatch in packages; Multichip madudes (MCM)-lypes; System-in-package (SIP);
Packaging roadmaps; Hybeid circuits;

UMIT Il ELECTRICAL ISSUES IN PACKAGING {9 Hrs)
Elactrical Issues of Sysiame Packaging, Signal Distdbution, Power Distdbution, Eleciromagnetic
Inlerfenence, Transmission Lines, Clock Distrbution, Moise Sources, Digitsl and RF lssues. Design
Process Electrical Design: Interconrec! Capacilance, Resistance and Induciance fundamentals;
Packaging readmaps — Hybeid cincults — Resistive, Capacitive and Indueciive parasiic

UNIT IV CHIP PACKAGES (9 Hrs)
IC Assembly = Purpose, Requirements, Technologies, Wire bonding, Tepe Automated Bonding, Flip
Chip, Wafer Level Packaging, reliability, wafer level bum — in and test. Single chip packaging: funclions,
types, malerals processes, properies, characterstics, trends. Multi chip packaging: types, desigm,
companison, rends, System = in — package (SIP); Passives: discreta, integrated, and embedded

UNIT IV TESTING (2 Hrs)
Testing Reliabiiy, Basic concepls, Environmental interactions. Thermal mismatch and fatigue — failures -
therma mechanically induced -elecirically indused — chemically induced. Electrical Testing: System level
alectical tesfing, Interconnection tesis, Aclive Circuit Testing, Design for Testability

B.Tech, Instrumentation and Control Engineering
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Text Books:

1. Tummala, Rao R., Fundamentals of Microsystems Packaging, McGraw Hill, 2001
2. R.G, Kaduskar and W B.Baru, Electronic Product desian, Wiley India, 2011
3. Tummala, Rao R, Microsiectronics packaging handbook, McGraw Hill, 20048,

References

Elackwall (Ed), "The electronic packaging handbook®, CRC Press, 2000.

R.5 Khandpur, “Printed Gircuit Board™, Tala MoGraw Hill, 2005

R. K. Ulrich, "Recant literature in Electronic Packaging™, 2005

Michael L. Bushnell and Vishwani D. Agrawal, *Essentials of Electronic Testing for Digital, Memary
and Mized signal VLEI Circuits®, Kluwer Academic Publichears, 2000,

8. M. Abramovici, M. A. Brever, and A.D. Friedman, “Digital System Testing and Testable Design”,
Computer Science Press,

Web Reference

Bl By

1. hitpiiwenw logopeople.inftloglawesome-packaging-design-of-elecironic-products-far-inspliration/

2. hitps:lwww pinterest.com/PackagingT Plielectronic-packaging!

3. hitps:ifwww. einfochips.comiblogisemiconductor-and-elecironic-design-networks-and-profiles-to-
follow-in-2018/

4. hitpssifen.wikipedia.orgwikiElectronic_packaging

8. hitps:inptel.ac.in‘coursesM 0B/ 081081 06031/
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U1SECOB4 AUTOMOTIVE ELECTRONICS

(coemmion to EE, ECE, ICE, Mech]

Course Objectives

= To provide basic knowledge aboul Aubalrosnics
s Tointraduce and discuss the fundamenizls of Aulomotive Electronics

= Togetclearides about various Sensors and Acluators for automobiias.
= To acquire depth knowledge aboul the Microconirelers/iicroprocessore in Auilomaodive Domain.
s To study the Current Trends in Automotive Electronics 5

Course Outcomes

After compleliian of the cowse, sfudents are shie fo
COA - Explaln the basics of Aufotronics. [K2)

CO2 - Infer the fundamentals of Automotive Elecironios. (K2)
C03 - Surmmarize the clear idea sbout Sensors and Actuators (K2)

CO4 - Demonzirate the role of MicrocontrollersMicroprocessars in Automative Domain (K3)
COS5 - Use Current Trends in Auiomotive Electronic Engine Management System (K3)

UNIT- INTRODUCTION TO AUTOTRONICS (9 Hrs)

Autotronics- Definition- need, Fleld effeet tranzistor-construction end working-applications,
Sillean controlled rectifiers-construction and working-applications, logic gates-concepl-AND-OR-
NOT gates-working with truth tables, Fillp flops-concept-applications, registers-concept,
Integrated clreulis-concept-types, Binany nuember system- necd- conversion process, analog and
digital signals-signal conditioning-need-steps, analog to digital conversion-steps

UNIT - Il FUNDAMENTALS OF AUTOMOTIVE ELECTRONICS (9 Hrs)

Microprocessor architecture, open and closed loop conbrol sirategies, PID control, Look up tsbles,
indroduction 1o modem control strategies like Fuzzy logic and adaptive control. Parameters o be
controlled in SI and Cl engines and in the other parts of the automobile

UNIT - lll SENSORS AND ACTUATORS {9 Hrs)

Types of Sensors: Sensor for Speed- Throttle Position- Exhaust Oxygen Level Manifold Pressure-
Crankshafl Posifion- Coolant Temperature- Exhawst Temperature- Air Mass Flow for Engine Application,
Solenoids- Stepper Motors- Ralay.

UNIT - IV MICROCONTROLLERS/MICROPROCESSORS IN AUTOMOTIVE DOMAIN (9 Hrs)

Critical reviow and overview of development within the automotive context of microprocessors,
microcontreders and digital signal processors (architecture of 86 bit microconirollers with emphasis on

B.Tech. Instrumentation and Conitrol Englineering
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Ports. TimerfCounters, Interrupts, Waichdog Himers and PWM). Criteria to choose the right
microcontrollerprocessor for various awlomotive applications. Understanding various  architectural
attributes relevant to autemotive applications. Automotive grade processors viz, Renesas, Cluoriwa,
tnfamzon.

UNIT -V ELECTRONICS SYSTEMS {9 Hrs)

Current Trends in Automative Electronic Engine Managemen! System- Types of EMS Eleciromagnetic
Interference Suppression- Electromagnetic Compatibility- Electronic Dashboard Instrements- Onboard
Diagnostic System- Security - Waming System infotainment and Telematics

Text Books

1. William Ribben Butherworth-Heinemann, “Understanding Automotive Elecironics” 5™ edition, Elsevier,
1888

£, Jack Erjavec, "A Systems Approach io Automofive Technology®, Cengage Learning, 5 editien, 2009

3. Sieve.V Halch, “Elecironic Engine Controls®, Cengage Leaming, 2012

References

1. G. Meyer, J. Valldorf and W. Gessner: "Advanced Microsysterns for Automotive Applications”,
Springer, 2009,

Mehrdad Ebsani, Ali Emadi & Yimin Gao: *Modem Electronic Hybrid Electric and Fuel Cell Vehicles:
Fundamentals, Theary and Design®™, 2 nd Edition, CRC Press, 2000,

Ronald K Jurgen: *Automotive Elecironics Handbook”, 2nd Edition, MeGraw-Hill

Bennett , “Truck engines Fuel & computerized management systeme Sean”, Cengage Learning, 2016

P P -

Web Reference

1. hitpcthwenw diffencomidifference/Analog vs Digital
2. https:iiwww. youtube. comiwalch Pv=AiQpYOSE-go
4. hitps:lien wikipedia.ongiwikiSignal_conditioning
4. hitps-iien wikibooks orgiwikiElectronics/Digital to Analog %26
5. hitpiiieoww. allaboutcircuits, comiextbookidigitalichpt-13deta-sigma-adc/
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PLATFORM TECHNOLOGY L T P C Hrs
{ Common 1o EEE. EGE. ICE, CIVIL & BME) 3

U18CS5064

=
.
&

Course Objectives

+ Tounderstand the fundamentals of developing modular application by using cbject oriented concepts.
To utilize the C# and .NET framework to build distributed enterprise applications.

To develop Console Application, Windows Application and Web Applications,

To connect 1o mullipe data sources and managing them efectivehy.

To denvelap the Entarprise kind of applications

Course Dutcomes

Affer campletion of the cowrse, the sfudents will be able fo
COT-Unctersiand the concept of NET Framework. (K2)

CO2 -Develop, implement and ereating Applications with CE.{K4)

CO3 -Eveluats various graphics and window forms. (K5}

CO4 - Intagrating front end applications with Database connectivity,. (K3}
CO6- Classifying variowss Enterprise applications into real world problams.(K3)

UNIT | INTRODUCTION TO .MET FRAMEWORK (9Hrs)
MET Framework - Common language Runtime (CLR} — Commeon Type System (CTS) — Common
languege Specification (CLS) = Compilation process — Assembles — Mamespaces — Command line
compller.

LINIT Il C# FUNDAMENTALS {9Hrs)
C# clesa - objact - string formatting - Types - scope - Consianis - G iteration - Contral fiow - Operators -
Asray = Siring = Enumerations - Strectures - Custom namespaces. Frogramming construcis — value types
gnd referenca types — object orented concepls = Encapsulation — Inhertance — polymonphism —
Interfaces ~ collections — Mullithreading.

UNIT Il GRAPHICS AND WINDOWS FORMS (9Hrs)
Tool box confrols = Container comiral = Menu — Tool bar — Tood tip Coninols during design tme — Run ime
— Graphics programming GO+,

UNIT IV DATABASE PROGRAMMING {9Hrs)

Data Access with ADDNET = Architecture = Data reader = Data Adapter = Command — Conneclion —
Diata set = Data binding = Data Geid Control — XML based Data sets.

UNIT V JZEE (9Hrs)
Enlerprse Edition Owerview = Multk-Tier Architeciure — Best Practices — Comparison between JZEE and
NET.

Text Books

1. David Chappell, "Understanding MET = A Tulorial and Analysis®, Addison Wesley, 2002,

\Q/' B.Tech. Instrumentation and Control Engineering
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2. Herbert Schildt, “C# 3.0 The Complete Reference’, McGraw-Hilll Professional, Third Edition,

3. Keogh, “JZEE The Complele Reference”, Tata McGraw-Hill, 2008,

2008,

Reference Books

.1

2
3
4
5

Andrew Troelsen, "Pro C# 5.0 and the NET 4.5 Framewark®, Sixth edition, A Press, 2012.

Joh Skest, *C# in depth, Manning publicaions®, Third Edition, 2014,
AdrewSteliman and Jennifer Greene, "Head First CF°, Third Edition, OFRedly, 2013,

Rod Jehngon, "JZEE Design and Development®, Wrox, 2002
Michee| Schmalz, “C#¥ Dalabase Basics”™, O'Reilly Meadia, January 20712,

Web Resources

I
2

https:fianans. mptef ac.ind
htips:ffananw. c-shanpoomes. comicsharp-tutonials

3.  https:ihwww.gurud9. comic-shanp-lutoral. himd
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U19CS065 GRAPHICS DESIGNING LT P CHrs
{Commaon to EEE, ECE, ICE, CIVIL & BME) 3 0 0 3 4

Course Dbjectives

To develop basse skills using graphics and theory used in design process.

Creale computer-based projects using Adobe Photoshop.

Understand, develop and employ visesl derarchy using images and texd

Use a compuler o create and manigulale images and layers for use In various peint and digital
ImediEms,

*  To acquire the knowledge of Anlmation

Course Dutcomes

After the completion of the course, the students will be sble to

GO = Develop the basic design elaments of graphics. (H3)

CO2 = Apply the various pholoshop tools, [K3)

£03 — Modify the image size, selection and grids using iools. [k3)

COd = Create and Wark with colored layers. (HK4)

CO5 = Apply different methods for Animation & Panoramic Picture creation. [K5)

UNIT | BASIC CONCEPTS {9 Hrs)

Basic Concepls of Designing - Design Principles — Basies of deslgn elements — Typography — Color
theary - Introduction to Graphics - Intreduction to Photoshop - Bitmap and Vaclor Images = Uinterslanding
Image Size and Resolutbon

UNIT Il INTRODUCTION TO PHOTOSHOP (8 Hrs)
Introduction fo Tools - Emvironment - layout of Photoshop - Design layoul selup - oodor - resolution
setling - wsing basic marques - seleclion tools Usage of lasso tools - Using brushes - using and filling
colors - layers Using text tool - free fransform tool - Exercise; Designing Greeling card J Advertisement

UNIT Il IMAGE SIZE, SELECTION, GRID AND GUIDES {9 Hrs)

Modifying Image Size - Resolution, Marguee - Lasso - Magic Wand - Selection Tools = Selecling =
Saving - Grop tool - Caping Selection And Image - Grid and Guide Options — Masks — Channeal - Painting
and editing - Working with guick masks - Painting [ Brugh, and its effecis ) - Blending Modes, Caolor
paleties — Editing - Background - Color - Touchup - Cleanup - Gradient tools - layer blending modes -
ol fypes of texd lools - shape lools Exercise : Designing Magazine cover - Poster - Brochure

UHIT IV LAYERS (9 Hrs)
The layer Palette - Changing and controlling layer order - Editing layers - Adjustment layers - Layer
Effects Filters - Aclions - Aulomation - Extract - Filter Gallery - Liquefy , Patiern making - Vanishing
poirt - Built in B#tmap Fikers - 3rd party Plug-ins - Using predefined Actions - Creating and Rescording
Actions - Lising bullt n autemation - Leaming Filer effects - managing the files with [ayers and layer
effects - plugins Manipulation tools = Image contral options = HUE - Levels - brightness control Using
image — modifying - changing color Exercise : Converling black and white phola o oolor = desgning a
phato album

\1'/ B.Tech. Instrumentation and Caontrol Engineering
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UNIT WV ANIMATION & PANDRAMIC PICTURE CREATION (9Hrs)

Creating product Packaging designs - CD cover - Book and magazine front cover - Envelope - Visiting
card - Color correction and colar channel management - Design automation theory and Practical's
Samples and demas - guidelines for freelance work - website links - resource sharing - Preparing Image
Far Prinl and Web -

Calculating Image size and Resolulion, Changing Image Dimensions - Layout Preview - Color Separafion
- Optimizing Images for YWeb - File Formats - Creating Webpages - web phalo gallenes

Text Books

1. Adobe Creative Team, "Adobe Photoshop — Classroom in @ Book®, Adobe system incorporation,
Aok Press, 20100

2. Katherine A Hughes, "Graphic Design®, Leam ILDo LCRC Press 2018,

3. Ken Pender, "Digital color in Graphics Deslgn™, CRC Press 201 2.

Reference Books

Mike Wooldridge , *Tesch Yoursell Visually Adobe Photoshop C5 57, Wiley Publizhing , 2010
Lesa Snider, *Photoshop the missing Manual®, O'Reilly Madia, Ing, 2010,

Poppy Evans, Aaris Sherin, Irina Lea, ‘The Graphiz Design®, Rockpart, 2013,

Peter Bauer, “Photoshop CC for Dummies”, Wilsy, 2013,

Scott Onstott, “Enhancing CAD Drawings with Photoshop®, Wiley, 2008

L

Web Resources

L. hitps:ffocw.mit edwcourses/electrical-enginesring-and-computer-seisnce/§-83 1 -user-interface-design-
and-implementaton-spring-201 1eciuns-
notesMITE_B31511_lecis pdfhiipoihwww moshplant com/direct-onbe e

. Itips w5 montana edulcoursealspeing 2004/ 3620 ectures /CS 351 -GUIDesign. pdf

. htps:iiwww university. youthd work_comisludy-material'graphic-design-lecture

. hitpe:ifkmayeunhia wordpress, comleciure-notes!

. hitpsinplel sc.infcoursas1DEM DB DE1 DE0S0V
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U19TO63 ESSENTIALS OF DATA SCIENCE

[common to EEE, ECE, ICE, MECH, CIVIL, EME)
Course Objectives
« Togein knowledge about the concepts inveheed in data analytics.
+ To dizscover insights in data using B programming.
To summarize the operations involved in Hadoop Map Reduce.
To make wse of algorithms related to regression and classiiication,
To examine data using time seres analysis and fext analysis

Course Outcomes

After complelion of the course, the studenis will be able fo

G0 - Experiment with data analylics using R language. (K3)

C02 - Demonstrate clustering algorithms and association rules, (K3)
C03 - Use algorithms related to regression and classification. [K3)
C04 - Explore data using fime seres analysis and tex analysia. (K2}
CO5 - Summarnze Hadoop platform to sohve map reduce problems, [K2)

W r
o =
=
w0
-

I

UNIT | DATA ANALYTICS USING R {9 Hrs)
Big Data Overnview-Examplas of Big Dala Analylics-Data Analylics Lifecycle overview-Phases in the

lifecycle-GINA Gase Stedy-Infroduction 1o R programming-Exploratory Dala Analysis-Statistical Methods
for Evaluation,

UNIT Il CLUSTERING AND ASSOCIATION RULES {3 Hrs)
Overview of clustering-Scope of Cluslering Technigues- K Means clustering- Addilonal Algorithems-
Clustering In practise; Fake news (dentification-Ovendew of Association reles-Apriod Algorithm-Evaluation
of Candidate Rules-Applications of Association Rules-An Exemple: Transactions in a grocery store-
\falidation and Testing-Diagnosks

UNIT lll REGRESSION AND CLASSIFICATION {9 Hrs)
Scope of Regression Techmgues-Linear Regression-Logistic Regression-Additional Regression models-
Scope of Classificaion Technigues-Decsion Trees-Nalve Beyes-Diagnostics of Classifiers-Addional
Classification Methods-Applications: Prediction of crop yield

UNIT IV TIME SERIES ANALY SIS AND TEXT ANALYSIS {9 Hrs)

Creepaew of Time Seres Analysiz-ARIMA Modal-Additional Methods-Text Analysis Steps-A Text Analysis
Example-Collecting Raw Text-Representing Texats-TFIDF-Categonizing documents by topics-Determining
Sentiments-Gaining Insights.

UNIT V HADOOP MAP REDUCE AND DATA ANALYTICS (3 Hrs)
Imstalling and Understanding Hadoop-HDFS and Map Reduce Architecturs-Hadoop Map Reduce
Example-Hadoop Map Reduce in R-Data Analytics Problems: Exploring web pages calegorizafion -
Computing the frequency of slock market change-Real Time Recommender model using Apache Spark.

Text Books

1. David Dietrich, Barry Heller and Beibei Yang, ‘Data Science and Big Data Analytics: Discovering,
Analyzing, Visualizing and Presenting Data®, EMC Educatfion Services, Reprint 2015, Wiley, ISBN:
OTER1 26556533,

B.Tech. Instrumentation and Control Engineering
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2, VigneshPrajapathi, “Big Data Analylics with R and Hadoop”, Packt Fublighing, 2013, Birmingham,
Murnbai,

4. Bill Franks, “Taming the Big Data Tidal Wave: Finding opporiunibes in Huge DataSteams with
Advanced Analytics”, John Wiley & sons, 2012,

Reference Books

1. Roger D, Peng, "R Programming for Data Science”, LeanPub, 2015,

<, Bart Baesens , "Analylics in a Big Data World: The Essential Guide o Dala Science and ils
Applications®, Wiley Publshers, 2014,

1. www.ibm.com/Data Analylics/

2. hitps:iwww. ijser.orglresearchpaper/imporiance-of-Clustering-in-Data-Mining. pdf

4, hitps:idatafiog comiread7-innovative-uses-of-clusterng-algonthms 6224

4, Hﬁﬂfpuhiﬂﬂlhnk.nmmrgﬁum1ﬂ-ﬁﬂ-ﬁmprwhg-rahumwdatmthnmlng-k-mans—am:l-auppcurt-
veclif-machine-approaches

hitps_ilstatisticsbyfim com/regressioniwhen-use-regression-analysis/
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U1#TOG4 MOBILE APP DEVELOPMENT
(common to EEE, ECE. ICE, MEGH, CGIVIL, BME, Mechafronics)

Course Objectives
= To undersiand the basic concepts of mobile compiting
= To ba familiar with the network protocol stack
# Tolearm the basics of mobile lelecommunizalion syslem
= To bé oxposed o Ad-Hot networks
+ To gain knowledge sbout different mobile platferms and applcation development

Course Outcomes

After cornpletion of e course, the students wil be able to

G001 - Explain the basics of mobile telecommunication system (K2}

CO2 - Articulate the reguired funclionality at each layer for given application [K2)
CO3 - idenkify sohdion Tor all funclionality at each layer, (K2Z)

CO4 - Usa simulator fools and design Ad boc nedworks (K3)

CO5 - Develop a mobile application (K3)

UNITI INTRODUCTION (9 Hrs)
Mobile Computing — Mobile Computing Vs wireless Networking = Mobile Computing Applications =
Characleristics of Moblle computing — Structure of Mobile Compuing Application. MAC Protocols —
Wirgless MALD Issues = Fixed Assignment Schemes — Random Assignment Schemes — Reservation
Based Schemes.

UNIT Il MOBILE INTERNET PROTOCOL AND TRANSPORT LAYER {9 Hrs)
Overview of Mobile IP — Fealures of Mobila IP — Key Mechanism in Mobile IP - route Optimization,
Cverview of TCP/IP — Architecture of TCPAP- Adepiation of TCP Window — Improvement in TGP
Pedomance,

UNIT Il MOBILE TELECOMMUNICATION SYSTEM (9 Hrs)
Global Sysiem for Mobile Communication (GSM) - General Packet Radio Service {GPRS) — Universal
Mobile Telacommunication Systerm (UMTS).

UMIT il MOBILE AD-HOC NETWORHKS (8 Hrs)
Ad-Hoo Basic Concepts — Characlersiics = Applcations = Design Issses - Fouting — Ezgental of
Tradilonal Roufing Protocols —Popular Routing Protocols — Vehicutar Ad Hoc networks [ WANET) =
MANET Ve WANET - Securlty,

UNIT V MOBILE PLATFORMS AND APPLICATIONS {9 Hrs)
Mobie Device Operating Systerns — Special Constrains & Requirements — Commercial Mobde Operating
Systems — Boftware Development Kit: iDS, Android, BlackBemy, Windows Phane — M- Commerce -
Struclure = Pros & Cons ~ Moblle Payment System — Sacurity lssues.

Text Books

1. Prasant Kumar Patinaik, Rajb Mall, “Fundamentals of Mobile Computing”, PHI Learning Pvi. Ltd,
Mew Dathi = 2012,

2. Jochen H. Schiler, "Mobile Communications”, Second Editlon, Pearszon Education, Mew Delhi, 2007

B, Tech. Instrumentation and Contrel Enginearing
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3. GHK.Toh, "AdHoc Mobile Wielsss Nebworks®, Firsi Edition, Pearsan Education, 2002,

Reference Books

1. Dharma Frakash Agarval, Qing and An Zeng, “Introduction to Wireless and Mobile systems”,

Thomson Asia Pvl Lid, 2005

2, Wilkam C.Y Lea,"Mobile Celular Telecommunications-Analog and  Digital Systems®, Second
Edilion, Tata®cGraw Hill Editen 2008
3. UweHansmann, Lotharhderk, Marfin 5. Nicklons and Thomas Stober, *Principles of Mobils

Computing”, Springar, 2003.

Web References

1. Developers @ hitp:Vdeveloper.android. com/findesx html

2. Apple Developer : hitps:ideveloper. apple.cam/

3. Mipsfdeveloper windows phone cam
4. BlackBerry Developer : hitpoideveloper biackberry, cam/
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U1SMECE4 HEATING VENTILATION AND AIR CONDITIONING L T P C Hrs
SYSTEM (HVAC) 3 00 3 45
[common to EEE, ECE, ICE, CIVIL)
Course Objectives

= Toundarsiand the principles of heating ventilation and air condifioning, refrigerant properlies, seleclion
= To leam about tha heating and cooling load estimation
To undersiand about air distribution sysiems, industnal venfilation
To impart knowledge of the psychromelric properies, processes and air-conditioning systems
To provide knowledge on dfferent components and parameters imichved in design of air conditioning
systams using cooling load calculalions

Course Outcomes

After completion of the course, the sludents will be able fo

iCO1 - Dezcrbe the principles of heating venfilation and refrigarant proparties. (K1)

iCO2 - Analyse the factors affecting the load estimate. (K4)

CO3 - Explainthe alr disiribulion cassification, types of air flow and types of cross section. (K1)
COd - Appraise the psychrometric processes and air condilioning system perfommancs, (K5)
CO5 - Design the Air-condifioning systems with available resources as cost effective. [K5)

UNIT | INTRODUCTION TO HVAC (9 Hrs)
Definition — Princlples of HVAC —Scope of HWVAC Indusiny with owvenview of consulfing & construection
Indusiry-markel size = Growih — Penetration — opporiunites- challenges — Energy usage and saving of
HVAG - Terminclogies = Heat and ils types — Psychometric charl — Properties of Alr— Codes & Standards
used in HVAC-Refrigeranis - Desirable properiies — classificalion = refiigerants used = nofmenchaiun —
Selection of refrigearants - ozone deplation — ghobal warming-ASHRAE — Recent substiute for refrigemanis.

UNIT Il VENTILATION, HEATING AND COOLING LOAD {3 Hrs)
Eashcs of Heat fransfer in a building envelop — Understanding of Ouldoor & Indoor condibicn — Factors
affecting the loads estimate Sources of Heat gain — External Sun gain through GesssWndow/Roofall —
Partiticn gain — Internal: Pecple/Lights/Elecirical Equipments!mators/Kitchen Appliances — Hesat gain through
Infiliration air — Vantilafion, air quanlity and loads —Mead, threshald limils of contaminants, eslimatian of
venlilation rate, decay equalion, air flow arownd buildings — Methods of Venlilation — Infiltration load
calculabion = Heatling and coolng lnad estimation - Caleulating ESHF, GTH, ADP, Dehumidified CFM — Caold
storage design

UNIT Il DESIGH OF AIR DISTRIBUTION SYSTEM [9 Hrs)

Alr Distribution — Classification = Types of Air fiow = Types of Cross seclion = Types of Velocity & pressure
duct — Types of material — Types of Insulafions — Duct Accassories — SMACHA sfandard = Ducl designing
methods: Veloclty reduction method, Egual friction method, Stetic regain method - Duct designing Software
= Duct sheel metal caloulation: Gl sheel, Gauge of duct & thickness of Gauge, Hanger spacing,Hanger Rod
Diameter and Angle suppor Size -Air terminal seleclion = Industrial ventilation: Steel planis, car parks, plant
reoms and mines

UNIT IV INTRODUCTION TO PSYCHROMETRIC AND HUMAN COMFORT (3 Hrs)
Prinziple and psychrometric properties of air — Peychrometric Charl — Peychrometric relations; Dalton's law of
partial pressures =Weat bulb femperature and messurement — Adiabatic satwretion temperature —

B.Tech. Instrumentation and Control Engineering
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Psychrometric processes — mixing of gir stream - sensible heat faclor — HVAC systems: Unltary, Semi-
central, Central, Air-cooled systems, Water cooled systems—Human Comfort — Heal iransfer from body,
comection, radiation, conduction, evaporation, clothing resistance, aclivty level - Concepl of human comfort
= Thermal response — comforl faclkws— Environmental indices - Indoor air qualibglQA)} - Effective
temperatura snd comfiort char — Haat production and requiation of humen baody.

UNITV DESIGN OF AIR CONDITIONING SYSTEMS COMPONENTS (9 Hrs)

Air conditioning loeds - Sources of heal load — Senslble oed — Latent load - Conduclion koad - Sun load -
Load from cccupants — Equipment load = Infiltration air kad- Load from moisture gain = Fresh air load-
ASHARE standards - concepls of RSHF, GSHF- problems, concept of ESHF and ADP temperature -
Reguirements of industrial air condilioning — Calculation of oad on alf-conditioning sysiem — Design of apace
cooling boad - Al-condiioning devices and componentscAlr filters, types, efficlency = Humidifiers and
Dehwmidifiers — sefection of hismidifler and design = Fans, types &selection - Coll, Characleristics, iypes &
Coll Accessories - condensate controd-blowers = Cooling towers and spray ponds = Alr disiribulion system —
precision air conditioning - Aufomotive air conditioning - Heat pump — heat sources — different heat pump
circuits — Commissioning and Malntenanca,

Text books

1. Arora, C.P.,” Refrigeration and Air conditizning”, TataMeGraw-Hill, New Dedni, Third edition, 2017.

2. McCuiston, F.C., Parker, J.O0 and Spifter, J.0_"° Heating VYentitating and Alr Conditioning®, John Weey &
Sons Inc, 2009,

3. Btocker W.F and Jones JW, "Refrigeration and Air Condilioning *, McGraw-Hill, 1995,

Reference books

1. Manohar Prasad, "Refdgeration and Ar Conditioning”, New Age Intemnational Publisher, Mew Delhi, 2015,

2, Amora.5.0 and Domkandwar. 5, "A course in refrigeration and Adr conditioning®, DhanpatRai{P) Ltd, Mew
Diedhi, 2016,

2. Legg, R.C,, "Alr Conditioning Syslem - Design, Commessioning and maintenance”, Batsford Lid, London
1601,

4, Haines, W.R, and Wilso, C.L," HVAC systemns Design Handbook®, Mograw Hill, 27 Edition, Mew Delhi,
1954

5. Sapali SN, Refrigeration and air Conditioning”, PHI, second edition, 2014,

Web References

1 L i 1

2 I-m;p,rm nﬁ'LadufmsnshnuhEnlnul anginearing/

3. hlipyfwaaer nple s in 2 jeration-and-airconditioning
4

5

hitps:/www, youtube comivalch Pv=2BZ SIRCacdM
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U19MEOES CREATIVITY INNOVATION AND NEW PRODUCT IE:

DEVELOPMENT

e -
(=T - |
o
i

(common to EEE, ECE, ICE, CVIL, BME, Machalronics)

Course Dbjectives

= Toundersiand the need for creatlvity and innovation

T learn about the project selection and evaluation

Tolearn about the Patent and IPR

To understand the quality standards and new product planning
To learn mode| preparation and evaluation

Course Outcomes

After completion of the course, the students will be able fo

CO4 - Describe the creativity and problem solving, (K1}

CO2 - Analyse the methods for project selection and evaluation. [K4)
COd - Analyse the patent laws and IPRE., (K4}

CO4 - Describe the new product planning. (K1)

€05 - Acquire knowledge about the patent applications. (K1)

UNIT | INTRODUCTION (9 Hrs)
The process of technological innovation - factors contributing to successful technolagical Innevation - the need
far creativily and innovation - creativity and problem solving -brainstorming - different technigues

UNIT | PROJECT SELECTION AND EVALUATION {9 Hrs)
Coltection of ideas and purpose of project - Selection crileria - screening ideas for new products evaluation
lechnigues

UNIT I NEW PRODUCT DEVELOPMENT [3 Hrs)
Research and new product development - Patents - Patent search - Patent laws-Interational code for patents -
Intelectual property rights (IPF)

UNIT IV NEW PRODUCT PLANNING (9 Hrs)
Design of proto type - testing - qually standards - marketing research introducing new Products

UNITY MODEL PREPARATION & EVALUATION {9 Hrs)
Crealive design - Model Preparation - Testing - Cost evaluation — Patent application

Text Books

1. Twiss, Brian. "Managing Technological innovation®, Pitman Pubiishing Lid., 1992,
2. Watton, Harry B, "New Product Planning”, Prentice Hall Inc,, 1992,
3. Lawrence Banders G, Saylor foundation Publishing Lid., 2012,

B.Tech. Instrumentation and Control Engineering
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Reference Books
1. Nystrom, Harry "Creativity and Innovation™, John Wiy & Sons, 1079,

2. Dr Paul Trotl, Innovation Management and Maw Product Development, Gth Edilion, Pearson Fublication,
2097

3. Khandwalla, N - "Fourth Eye {Excellence through Crealivity) - Wheeler Publishing”, 1992,
4. Bulleling |LP.R, TIFAC, New Dalhi, 1997
4. Jacob Goldenbearg, Lreativity in Product Innovation, Cambeidge Liniversity Press, 2002,

Web References
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UMOCEDES DISASTER MANAGEMENT

LTV
= -

P T Hours
0D 3

Course Objectives:

= Toprovide basic conceptual understanding of disasters
*  Tounderstand approaches of Disaster Management

=  Tobuid skills to respond to disaster

=  Towunderstand the safety precaution

=  Toknow lhe basic planning and policy acl of Ihe disasier
Course Oulcomes:

Al the and of he coursae, the student will ba able ho:

CO1 —Infer Disasters, man-made Hazards and Vulnerabilities (K2}
C032 = Summarize the disaster managemant studies [K2)

CO3 = Idenlify disasler mitigation and management mechanism (K1)
C0Od - Eatimate the disaster safely precaution (K2}

€04 — Determina the disaster plan and acl (K3)

UNIT - | - DEFINITION AND TYPES {9 Hrs)
Hazards and Disasters, Risk and Vulmarabilily m Disasters, Natural and Man-made disaslers,
earthquakes, foeods drought, landside, land subsidence. cyclones, wolcanoes, Lsunami, avalanches,
global climate extremes. Man-made disastera: Terroriam, gas and radiations leaks, loxic waste disposal,
ail spilis, Torest fres.
UNIT — Il STUDY OF IMPORTANT DISASTERS (9 Hrs)
Earlhquakes and s Lypes, magnitude and intensity, ssiemic zones of India, major faulk systems of indian
plale, fipod lypes and fs managemenl, droughl lypes and I8 management, landslide and s
managemenis case studies of disesters in Sikkim (e.g) Earthguakes, Landslide), Social Economics and
Enwironmental impaci of disasters.

UNIT - Il MITIGATION AND MANAGEMENT (9 Hrs)
Concepts of risk management and crisis management - Disasier management cycle - Response and
Recoviry - Development, Pravention, Miligation and Preparedness- Planning for relief.
UNIT — IV SAFETY PROCESS {2 Hrs)
Coping with Disaster: Coping Sirategies: alternative adjustment processes - Changing Concepts of
disasier management - Industrisl Safety Plan; Safely normas and survival kits - Mass media and disaster
ranagemeant

E.Tech. Instrumentation and Control Engineering
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UNIT -V PLAMNING AND ACT {9 Hrs)
Planning for disaster management: Strategees for disasier management planning - Steps for form ufating &
disaster risk recucton plan - Disaster managemant Act and Pobcy in India - Organizational structure for
dizaster management in India - Praparation of state and district disaster managermant plans

Text books

1.
2.

&

Dr. Mrinafini Pandey. Disaster Management Wiley india Py, Lid, 2014

Tushar Bhattacharya, Disaster Science and Management, McGraw Hill Ecucation {india} Pvi Ltd,
2017

Jagbir Singh, Disaster Management © Future Challenges and Opporiunities, K W Publishers Pwt, Lid,
2013

J. P. Singhal, Disaster Management, Laxmi Publications, 2019

C. K. Rajan, MavalePandharinath, Earth and Atmospheric Disaster Management © Mature and
Manmade, B 3 Publization, 2009

Reference Books

1
&;

3
4,
5

M.M. Sulphey, Disaster Managemeni, PHI Leaming Private Limied. 2016,

Disaster Science and Management by T. Bhallacharya, McGraw HIll Education {India) Pyt Lid Wilesy
2015

Earth and Almosphenc Disaslers Management, N, Pandharinalh, CK Rajan, BS Publcations 2009,
Malionad Disastar Managemaril Pian, Ministry of Home affais, Govarnment of india

Manual on Disaster Management, National Disaster Management, Agency Govt of India.

Web sources

1

2.
3,

COs/POs/PSOs Mapping

Ritp-iwww. ndma.gov. infimages/palicyplan/dmglan/drafindmp.pdf
hitp ndm gov.indpdffguidelinesinew'sdmp,. pdf
hitp.isdmassam.nic.infpdffpublication/undpfdisaster management_in_imdia_pdf
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U19CEDEL AIR POLLUTION AND SOLID WASTE MANAGEMENT L ; : ‘; Hours
3

Course Objectives

This course should enable the studenis (o

Frovide general understanding of air pollution, air poliutants, their sowrces and their effects.

Frovide knowledge about Meteorslogical parameters, sir sampling and measurement of pollutants,

= Provide knowledge of air pollustion controlling technologies, air pellution due to automebikes and genaral
Ides of noise polluticn,

*  Sludy the importance of solid wasie managemeant by processing, treatment, disposal and reuse of salld
waste.

=  Study aboul the equipment used for wasie collection and transportation of sobds waste.

L]

Course Outcomes

After completion of the course, the studenls will be shle o

CO1 - Understand the type, sources & effect of air poflutants (K2)

€02 - Know the meteorological aspects and various methods of measurement and estimation of pollutants
(K4}

€03 - Gain knowledge about air pollution control equipment’s and basics of Noise polluticn (K3)

CO4 - Understand about the concept of solid wasie management (K2)

€035 - Gain knowledge about ihe Equipments used to collection and fransporiation methads K3}

UNIT I INTRODUCTION TO AIR POLLUTION {8 Hrs)
Intraduction o air podiution: Air pollution episcdes, Atmogphers and its zones, clazsificalien amd sources of air
pollutants, effects af air pallutanis on man, plants animal & malerials

UNIT Il METEOROLOGICAL ASPECTS (BHrs)
Meleorological Aspecls: Atmaospheric stability. plume behavior, Ambient air sampling and stack samping.
collection of particulates and gaseous pollulants, methods of estimation.

UNIT Il AIR POLLUTION CONTROL METHODS {9 Hrs)
Air pollution control methods and equipment: Principle of control metheds for pariculates and Jasa0us
pallutants, gravity selllers, slecirostatic precipitators, bag filters cyclones, wat scrubbers, automabile exhaust:
Polluticn due lo diesel and petrol engines, exhaust treaimenl and abatement, nolse Palkibion: Sources, il
effects, control measures,

UNIT IV SOLID WASTE MANAGEMENT {BHrs)
Intreduction lo solid waste managemenl, sources, quaniificalion and characterization, classification and
components, sampling and analysis, Method of collection

UNIT V EQUIPMENT {12 Hrs)
Equipment used for collection and transpartation, ransfer stations, solid waste processing and managemenl.
Trealment and disposal methods: composting, sanitary landfills, Incineration — concept, companenls and
applications, leachate management,

B.Tech. Instrumentation and Control Engineering
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Text Books

1. MM, Rao & HV.N. Rao, 1988, Air Poliution, Tata McGraw Hill Publishing Co, Lid.

2. C.5. RAD. 2007, Emironmental Fallution Coatral Engingaring, New Age International, Wiley Estern
Lid. Mew Dethi,

4 Stem A G 1973 Agr poflution, Academic Press.

4. AD. Bhide & Sunderesan B.B., 1983, Solid Waste Managernent Developing countries, NSDOC,

Mew Delh|

Tohobanoglous, 1993 Inlgrated Solid Waste Management Enginesring Principle and Management

|ssues, McGraw-Hill publication Lid,

Loil

Reference books

1. P.Aarme Vesilind, Wiliam Worrell & Debra Reinhart, 2002, Salig Waste Engineering, Cengage
Learning Indea pwt, Lid,

2. DY Anjaneyuls, 2002, Air Pollution and Controd Technologies, Allled Publishar pvl Lid.

3. Waste Management: A Refarance Handbook, Contributors: Jacouakne Vaughn - Author, Publisher
ABC-Clin

4. K.VW_5. G. Murlikrishna, 1895 Ajr Pollution, Kaushald Compary.

Web References

1. hips:inptel.ac. infcourses1 201080057

2 I'ﬂln:.-'.f-:phe:ﬂ.gmr.[rr!upiua-d!upiﬂﬂdﬁle&ﬂlrﬁ-siﬂari1

2k httpa:r;'nplul.an.:mmnlenu‘smmguz-'mursa-sn 04103027
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L° T P G Hrs

U19BMO63 BIOMETRIC SYSTEMS
{Comman to EEE, ECE. ICE) 3 0 D0 3 45

Course Objectives:

* To understand the basics of Biomelric systems

= Togain knowledge in different fingerprint technologies

* Tounderstand the dassification of face recognition melhods,

* Tounderstand multimodal Biometrics and its perfoomance evaluation,

* Toknow parsonal privacy and secunty impfications of biomelrics syatams.

Course Dutcomes:

After complefion of the course, the students will be ahle to

CO1 - Explain the fundamentals of biometric syntems(H2)

CO2 - Describethe various fingerprint technaologies|K3)

CO3 - Dislinguish different face recognilion and hand geomelry patiem (K3)

CO4 - Analyse the multimodal biometrics and performance evaluation of biomelrics {K4)
CO3-Recognize vanous Biometrle authentication methods (K3)

UNIT | INTRODUCTION TO BIOMETRICS (9 Hrs)
Infraduclion— biometric technologies — passive biomelrics — aclive hiometrics - Biomalric aystems —
Enralmant - templates — aigonthm - verfication — Authentication iechnologies —Need for strong
authentication - Profecting privacy and  biomedrics policy — Biomelic applications = blometrie
characieristics,

UNIT IFINGERPRINT TECHNOLOGY (9 Hrg)
Histary of fingerpeint pattemn recognitien - General descriplion of fingerprints - Finger print feature
processing techniques - fingarprint sensors using RF imaging fechnigues — fingerprint guality assessment
- computer enhancement and modelling of ingerprinl images — fngerprint enhancement — Feature
exiraction — fingerprint clessification — fingerprint matching

LINIT Il FACE RECOGNITION AND HAND GEOMETRY (9 Hrs)
Introduction ta face recognition - face recognition from corespondence maps - Hand geometry- scanning
- fealure extraclion - Adaplive Classifiors - Visual Based feafure exiracion and Pattern Classification -
Urpes of algariihm - Biomalric fusion.

UNIT IV MULTIMODAL BIOMETRICS AND PERFORMANCE EVALUATION {9 Hrs)
Vioice scan - Physiological biometrics —Behavioural blomatrics - Introduction to multimodal biometric
system- Inlegralion sleategies - Architecture devel of fusion - combination strategy — training and
adaptabilily - examples of mulimodal biometric systems - Performance evaluation - Statistical Measuras
of Biometrics- FAR - FRR - FTE - EER -Memory requirement and allocation,

UNIT ¥ BIOMETRIC AUTHENTICATION {9 Hrs)
Introduction - Biometric Authentication Methods - Biometric aulhentication by fingerprint - Biometiis
Authentication by Face Recognition, Expactation-Maximization theory - Suppart. Vector Machines-
Biometric authentication by hand geometry- Securing and trusting & biometric fransaction — matzhing
lncation — local host - authenfication server — malch on card (MOC) ~ Multibiometrics and Two-Factor
Aulhentication,

E.Tech. Instrumentation and Control Engineering
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Text Books
1.And K. Jain, Arun Ross, and KarthikMandakumar® Intreduction to Biometrics”, Springar, 2011

2. Richard O, Duda, David G.51ork, Peler E. Hard, "Pattern Chassification®, Wikey 2007

3, 5.Y Eumg, 3.H. Lin, MW Mak, "Blometriz Authentication; A Machine Leaming Approach”, Prentice

Hal, 2005

Reference Books
1.AnH K- Jain, Patrick Flynn, and Arun A Rozz, "Handbook of Biomelrics”, Springer, 2008

2_John Chirillo, Scoft Blaul, “Implemeniing Biomelnc Securily”, Jahn Wiey, 2003,

3.bohn R, Vaosa, "Biemelric Technologles and Verification Sysiems”, Elsevier Inc, 2007

4. James Wayman, And Jain, DavideMaloni, Dario Maio, *Biomelric Sysiems, Technolegy Desgn and
Performance Evalualion® Springer, 2005
5 Mikodaas V. Boulgourls Kanstantinos M, Plataniotls EvangeiaMicheli-Tzanakou,"Biomeatrics: Theaory,
Methods, and Applications” |, Wiley 2008

Web Resources:
1.hitpzihenanw findbiometrics.com/Pages/glossary. himl
2. htipaieany biometnics govDocumenisiprivacy.pdl

3. http/zing.neslnist. gowibiousaldocssabifty_and Biometrics_final2.pdf
4. User Interface, System Design
5. http:flwww. cesg gov ukiste/astblomatrics/media/BEM_10.pdf
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L T P C H
MEDICAL ROBOTICS i

HIERbE (Common to EEE, ECE, ICE.CIVIL) 2 0 0 3 45

Course Dbjectives:

To understand the basics of Robalics

To gain knowledge in Kinemalics

To Enow aboul the robol vision

To describe varous motion planning solutions

To explain wvarious appliications of Robots in Medicine

Course Outcomes:

Affer complafion of the course, [he studenis wil be sbie fo

CO1 - Understand the basics of robotic systems. (K2)

CO2- Explore workepace and related motion of the Robots(K3)

CO3- Analyse and extract information fram the image using Robols (K3)
CO4 - Design of task planning and simulating the task. (K4)
CO5—Construct Robots for Medical applications (K4).

UNIT | INTRODUCTION (8 Hrs)
Introduction- Automation and Robots — Clasalfication - Applications- Specifications — Direct Kinematics
Dot and cross products — Coordinale frames — FRofafions — Homogeneous coordinates Link coordination
arm equation — Four-axis robot -Five-axiz rabol - Sik-axis robot.

UNIT Il KINEMATICS {9 Hrs)
Inverse Kinemafics — General properties of solutions tonl configuration — Workspace analysis and
trajectory planning work envelope - examples- workspace fixiures = Pick and place operations —
Conlinuous path mofion - interpalated mobian — Siraight-line motion.

LUNIT il ROBOT VISION (8 Hrs)
Fobol Vision- Image representstion — Template malching — Polyhedral objects — Shane analysis —
Segmentation = Thresholding — region labeliing — Shrink operators = Swell aperalors — Euler numbers —
Perspective transformatian = Struciured illumination — Camera calibration.

UNIT IV PLANMING (8 Hrs)
Task Planning — Task level programming - Uncertainly — Configuration — Bpace, Gross mobion —
Planning - Grasp Planning = Fine-modion planning — Simulation of planar motion — Source and Goal
sicenes — Task Planner simulation.

LUNIT ¥ MEDICAL APPLICATIONS (3 Hrs)
Applications in Biomedical Engineering — Blologically Inspired Robots = Application in Rehabilitation —
Interactive Therapy — Bianic Arm ~ Clinical and Surgical — Gynaecalogy - Orthopaedics = Meurosurgery.

Text Books

1. Robert Schilling, “Fundamentals of Robofics-Analysis and control”, Prentice Hall, 2003,

2. Paula Gomes, Blomedical Instrument and Robodic Surgery System: Design and Development for
Biomedical Applications”, Woodhead Publishing, 2012

3 ;’.ulegt;r. Chmislewski and Megin, “Robotic Engineering - An Integrated approsch®, PHI, firs! edition,

B.Tech. Instrumentation and Control Engineering
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Reference Books

1.4 Crawig, "Infroduction 1o Robotics”, Pearson Education, 2005,

2. Fu, Lea and Gonzalez., "Robotics, control vision and intelligenca”, MoGraw Hil Intermational, Zsd
editian, 2007

3 John J. Crasg, “Introchuction 1o Robotics®, Addison Wesley Publishing, 3rd edition, 2010.

4, Saeed B. Miku, “Introduciion to Robotics; Analysis, Systems, Applications”, Prenboe Hall, 2001,

5. K.5.Fu, R. C. Gonzalezr and C. 5. G, Lee, "Robolics”, MeGraw HEll, 2008,

Web Refrences

1. https:inptelac.infoourses’1 12106/ 12105249/

2. https:fiwww.intechopen_comibooks/imedical_robotics/malion_tracking,_for_minimaly_invasive_
robotic surgery

3 hitps: i inechopen.com/booksmedical_robotica’robotic_applications_in_neunosungery

4. htips:fwaaniintechopen . comibooksimedical_roboticsimedical_robolics_in_cardiac_surgery

5. htps.fiwnww worldsclentific.comdworldscinedjmir

COs/POs/PSDs Mapping
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U19CCOG3 NETWORK ESSENTIALS
(Commen to EEE, MECH, CIVIL, ICE
MECHATRONICS. BME)

L0
2 -
2 T
w0

Hrs
45

Course Objectives

= To undarstand the fundamental concepts of computer communicafion and data networks

« To gain the necessary knowledge and skills o work effectively with network engineering and
adminisiraiors

= To keam how 10 mesearch .communiceted network and [T Essuing by reading relevant industry
information

s To understanding the basic lechnologies and step requirad for setling up managing small LAN

= To undersiand the various technologies of security to profect the information i network

Course Dutcomes

Affer completion of the course, the sfudents will be abie fo

CO1- Understand the basic knowledge and skills fo implement defined network anchilecture
CO2- Explain the performances of data link control and thedr access medivm

C03- Describe about intemet Protocol and thelr warking processes in 1IPY.

C04- Explain the basic concepis of Transport Prolocals and working of TCP layer
CO5-Design and study the operalions of Seouily and their different algorithm

UNIT | NETWORK MODELS (9 Hrs)
Data communications- Networks-PANLAN, MAN and WAN- Inlernet, Intraned and Extranets- Proiocols
and slandards- OS50 reference model- TCRIP prodocol suite-  Broadband  [SDH-ATM  protocol
reference model- SONETISDH archilecture-Bluetooth and UWEB ~-WIFi-WiMax Cognilive Radios-
Adhos and Sensor Networks-Green communications,

UNITINDATALINK CONTROL AND MEDIUM ACCESS (9 Hrs)
Types of erors- Eror detecion and commeclion- Checksum- Framing-Flow conlrok-Stop and wail protocol-
Go-back N- Sefective repeat profocots HOLC-Random access protocobs-Controlled access-Wired LANs-
IEEE stendards, IEEE B02.3, 602.4, B0Z.5 and 802 6— Fast Ethemet-Gigabit Ethemeat —Wireless LANE-
IEEE BO2 41,

LINIT Il NETWORK ROUTING (9 Hrs)
Logical addressing- |Pv4 addresses- |Pv- Internet pratocol- Transition from 1Py to IPvE-Mapping logical
to physical address — Mapping physical to iogical address- IGMP-Direct Vsin direct delivery- Forwarding-
Unicasi and Mullicast routing prolocols-Different Routing  Algorithms-intermetworking-Routers - and
gateways.

UNIT IV TRANSPORTANDCONGESTION (9 Hrs)
Elements of Transport Prolocols: addressing, Connection Establishment, Connection Release, Ermor
Control and Flow Conlrol = Congestion control: Desirable Bandwidth Allocation, Regulating the Sending
Rate, Wireless Issues- UDP, RPC -TCP Protocol, TCP connection management, TCP sliding window and
congestion control,

B.Tech, Instrumentation and Control Engineering
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UNIT V SECURITY

introduction to Cryplography, Cipher lexl, symmebnic key cryplography — AES and DES, REA public key
and privale keys- Digial signoture, Securly in the Infemel IPSec, PGP, VPN and Firewalls,
Authenticalion Protocols: Shared Secret Key, Tha Diffie-Hellman Key Exchange, fwihenfication Using
Kerbercs. Wirsless Security- [ssues and challenge

Text Books
Wiliam Stallings, "Data and computar communicatins”, Minth Edition, Pearson Education, Mew Delhi,

z,

3,

2074,

:
| 288
|

{9 Hrs)

Behrouz. A, Forouzan, "Data Commumnication and Metworking”, Fifth Edition, MoGraw Hill, Me's Dethi,

2013,

Pallapa Venkatram and Salhish Babu B, "Wireless &Mobile Network security”, Tata McGraw Hill, New

Delhi, 2010

Heference Books
DauglasE. Comer, Intemeiwarkingwith TCPAPNYalumel ®rinciples, Profocolsand Architecturs® 6%

:

2

Edition, Pearsom Education, 2013.
. MNaderF Mir,"ComputerandCommunicationietworks”™ 20 Edition, Prentice: Hall, 2014,
*ing-Darlin,Ren-

HungHwangandFredBaker,"CompulerNetworks.AnQpenSourcedpproach’, McGrawHlIPublisher,

2011

BehrowzA, ForouzanandFirouzhMoshamal, "ComputerMatwork saTopDownApproach”, TetabAcGraw -Hill,

2017,
Rich

Seifert, JamesEdwards, "TheAllNewSwitchBook: TheComplete GuidetoL AN Swilching Technology”, 2m

Edition ,Wiley Publishing nc, 2011

Web References

htpstinyun, comdyeyBid 54
2. https:ftinyue. comdyapntac?
3. hitpsitinyur. comiydf3Iyed
4, hitpsiinptelacinfoourses/ 10605 06105061/
E. hitpauinptel ac.in/courzes!t 06M 05/ 06105183/

1.
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U18CCO64 WEB PROGRAMMING L T P € Hm

{Common fo EEE ECE, MECH, CIVIL, ICE 3 0 0 3 45
MECHATROMICS, BME)

Course Objectives

# ToLeam the fundamentals of web application developmant

To undersiand the design components and tools using G558

To Leamn the concepts ofJavaScript and pregramming fundamentals.

To understend the working procedure of XML

To study sboul advance scripting and Ajax applications

" B & &

Course Dutcomes

Afler complation of the cowrse, the studaniz will be abie fo
£01 - Comprehand bass: web applications using HTML (K2)

CO2 - Usa C55 io design web applications (K3)

CO03-Use java scripts funclions for the web page creation [K3)
CO4 - Explain XML structure [K2)

CO5 - Demansirate the web 2.0 spplication to advance scripls (K2)

HHIT - | INTRODUCTION TO WWW & HTML (9 Hrs)
Protocols secure conneclions, application and developmenitools, the web browser, Whalis server,
dynamic IP, Web Design: Web sile designprinciples, planning the site and navigation. HTML: The
development process, Himl tags and simple HTML forms,

UNIT = Il STYLE SHEETS (2 Hrs)
CE8: head for CSS, Infroduction to CS5, bazic syntax and siructure, usingCSs, ackground Images,
colors and properies, maenipulatng texds, using fonlsborders and boxes, margins, padding s,
posiioning using CS5, CE51.

UNIT - lll JAVASCRIPTS (9 Hrs)
Client side scripting, JavaScripl, develop JavaScript, simple JavaScipt, variables, funclions, conditions,

loops and repafition.

UNIT =W XML (3 Hrs)

XML: Introduction to XML, uses of XML, simple XML, XML key components, DTD and Schemas, Well
formed, using XML with application XML, XSL and XSLT. Intraduction to XSL, XML transformed sirmple
example, X5L elemenls, ransforming with X5LT.

UNIT -V ADVAMNCE SCRIPT (8 Hrs)
JavaScript and objects. JavaScripl own objects, the DOM and web browser environments, forms and
validations DHTML: Combining HTML, ©35 and JavaScrpt, events and buflons, coniroling your
browser, AJAX: Introduction, advantages & disadvantages, AJAX based web application, allematives of
AL,

Text Books
1. Ralph Moseley, M.T. Savallya, “Developing Web Applications”, BPE Publications, 2017.
2. HirdeshBhardwaj., "Web Designing”, Potid.com, 2016

B.Tech, Instrumentation and Control Engineering
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3 P.J. Deitel and H.M, Dedel, Internet amnd W orld Wide Web - How 1o Program, Pearson Education,
2008,

Reference Books

Ralph Moseley, *Developing Web Applcalions”, Wiley India P, Lid, 2013

Joel Sklar, " Principles of Web Design®, 8th edition, Cengage Leaming, Inc, 2014
B, M. Harwand," Devaboping Web AppBcations in PHF and AJAX", Tates McGraw-Hill Education,

2010

Uttam. Roy, Web Technologies, Oxford University Press, 2010

Rajkamal, Web Technolegy, Tata MeGraw-Hill, 2009.

Wab Referencos

1. https:inptel.ac.in'courses 1 D& DB DG 1061 56/
2. httpa-ffweow courzara orgflearm/htmi-cas-evascript-for-web-davelopers

3, htlps:ieade Wwisphes_ comicourseshow-to-besome-a-web-daveloper

4, htlpswebdesignersall com/
5. htipa:/fwena . smashingmagazing, cam./
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PRINCIPLE OF ARTIFICIAL INTELLIGENCE L T P C Hrms

U13ADOE3 AND MACHIME LEARNING 3 0 0 3 48
{Commaon o EEE, ECE, CSE, IT, ICE, MECH, CIVIL, CCE)

Course Objectives

To understand basic principles of Ardificial Infedligence

To leann and design Knowledge representation

To understand the concapt of reasaning

To master the fundamentalg of machine leaming, mathematical framework and leaming

algarithms

= Toundersiand the relnforcement and slatistical leaming.

¥ F ® @

Course Outcomes

After complelion of the course, the students will be abls fo

CO1 = Undarstand foundational principles of arificial intelligence. (K2)

C02 - Understand formal methods of knowledge representation, [K2)

CO3 - Understand the fundamental issues and challenges of Reasoning. (K2)

COd - Analyze the underlying mathematical relationships with Machine Leaming algorithms. (K3)
CO5 - Apply various models for Arifcial Intelligance programming techniquas. (Kd4)

UNIT | INTRODUCTION (9 Hrs)
Introduction to Adlificlal Inteligence - Arfficial Inteligence Problems -Timelines of Aricial
inteliigence < Production Systems - State Space Representation - Branches of Adificial Inteligence -
Application of Adificial Inteligence.

UNIT Il KNOWLEDGE REPRESENTATION (9 Hrs)
Krowledge Management - Types of Knowledge - Knowledge representation - Approsches to
Knowledge representation - lssues in Knowiledge representation - Knowledge bazse. Flrsl order Loglc
— Frames — Conceptual Dependancy,

LNIT Il REASONING (9 Hrs)
Types of reasoning - reasoning with Fuzzy Logic - Rule based Reagoning - Diagnosis Reasoning.

UNIT IV LEARNING (9 Hrs)
Types of Leaming - Machine Leaming - Intelligent agents - Association Learning: Aprion Algorithm -
Case Study: Customer Sequence and SCADA Application = k-Means Clustering - Fuzzy Clustering -
Cluster Similarity

UNIT V REINFORCEMENT AND STATISTICAL LEARNING
(9 Hrs)

Markow Decision Problem - Higden Markow Moded = Linear Classfier - decision Trees: Random forest -
Bayeslan Network — ANN - ANN Leaming process - Types of Metwork = Percepiron = RBF Natwork =

B.Tech, Instrumentation and Control Engineering
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Case sludies: Charactes recognilion.

Text Books

1.

2,
3

Arand Hareendran 5, Anand Hareendran, And Vinod Chandra 5.5, “Adificial Intelligence and
Machineg Learning” PHI Publication, 2014,

Tom M. Mitchall, "Machine Leaming”, McGraw-Hill Science, 1957,

Petar Harmington, “Machine Leaming in action”, Manning Pubfication, 2012,

Reference Books

1.

2.

Charu C. Aggarwal "Data Classificafion Algorithms and Appicalions”, Chapman & Hel'CRC Data
Mining and Knowledge Discovery Series.

Andreas G, Muelier and Sarah Guido, “Infroduction o Machine Leamning with Pyihon™, O'Redlly Media,
Ing, Firsl Ed#ion, 2016,

Eremy Wall, Reza Borhani, and Aggelos K. Katsaggeios "Maching Leaming Refined Foundations,
Algorithms, and Applications”, Cambadge Universily Press, 20168,

Shail Shalev-Shwartz and Shal Ben-Devid, “Undersianding Machine Leaming: Fram Theory to
Algarithens®, Cambridge University Press, 2014,

Web Resourceas

1.
2.

httpsa:fiwenw.coursera.crglieam/machine-lcaming
hbipa:fmi-cheatehest readthedocs jofenflatestregression_abgos. himi

3. hblps:iimachineleamingmastery.com/a-tour-of-machine-leaming-algorithmsa

COs/POs/PS0s Mapping

o Program Qutcomes [POs) F: m‘gl mmﬁm
POl | POZ (PO3 | PO4 | POS | POG | POT | FDE | POS PO10 | PO11 | PO12 | PSO1 |PSO2Z |PSD3

1 2 2 2 = 1 - = a - F 2 z

2 1 2 2 = ~ - - . - . . 1 1 -

R T R R T e X - - 1 1

T T A > i 1 - 1

N O = = 1 1 2

— B.Tech. Instrumeniation and Contrel Engineering




Academic Curmiculum and syliabi R-2019 =,

DATA SCIENCE APPLICATION OF VISION L T P C Hrz
LH9ADOGS (Common to EEE, ECE, CSE, IT, ICE, MECH,CVIL, CCE, o o o a 45
BME, Mechatronics)
Course Dbjectives
= To understand the capability of 8 machine 1o get and analyze visual information and make
decisions
= Tolearn methods and akgorithms for Vision
= To learn how o use deep learming for Vision tasks
To understand the neural network concapts
To study the real workd applications using computer vigion

Course Outcomaes

After completion of the course, the students will be able to

CO1 - Understand the methods and algorithms for image processing. (K2)

C02 - Apply object detection and segmenlation concepls for image processing. [K4)

CO3 - Apply scalable algorithms for large datasets in vision. (K4)

04 - Analyze deep leaming and neural network architectures for iImage and video processing. (K3)
COS5 - Apply vision-based solutions for specific real-world applications. (K4)

UNIT | IMAGE FUNDAMENTALS (9 Hrs)
Pixeis - The Bullding Blocks of Images - The Image Coordinate System - RGE and BGR Ordering -
<caling and Aspect Ratios. Image fillers - Gaussian blur - Median filter - Dilation and erosion -
Custom fillers - Image thrasholding - Edge detection - Sobel edge detector - Canny edge detector.

UNIT Il OBJECT DETECTION AND SEGMENTATION {8 Hrs)
Image Features - Hamis comer detection - Local Binary Patterns - image stitching - Segmantation:
Contour detection - The Watershed algarithm = Super pixels - Normalized graph cut.

UNIT Ill MACHINE LEARNING WITH COMPUTER VISION {9 Hrs)
Data pre-processing - Image translation through random cropping - Image rotation and scaling -
Applications of machine keaming for computer vision - Logistic regression - Support vector machinas - K-
meang clusiering.

UNIT IV IMAGE CLASSIFICATION USING NEURAL NETWORKS {9 Hrs)
Image Classification Basics Types of Leamning - The Deep Leaming Classification Pipeline - Introduction
to Meural Matworks - The Parcapiron Algorithn - Backpropagation and Multi-layer Networks - The Four
Ingredients in a Meural Netwerk Recipe - Weight Initialization - Constant initialization - Uniform and
Mommal Distributions - LeCun Uniform and Normal - Understanding Convolutions - NN Building Blocks -
Common Archileclures and Training Patterns,

UNIT V¥ COMPUTER VISION AS A SERVICE (9 Hrs)
Computer vision as a service — architecture - Developing & server-clien! model - Computer vision

B.Tech. Instrumentation and Conirol Enginearing
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Text Books
Rafael C, Gonzalez, Richard E. Woods, *Digital Image Processing”, Third Edition, Pearson

1.
2,

3

Reference Books
y

L
T

Education, 2008,
Milan Sonka, Vaclay Hiavac, Roger Boyle, “Image Processing, Analysis and Machine Vision®,

Third Edition, Gengage Leaming, 2007.

Gary Bradski, "Leaming OpenCh”, First Edition, 2008,

Alok Kumar Singh Kushwaha, Rajeey Srivastava, “Recognition of Humans and Thaeir Activities for

Wideo Survelllance”, 1GI Global, 2014,

¥ing-i Tian, Arun Hampapur, Lisa Brown, Rogerio Fers, Max Lu, Andrew Senlor, "Event Delection,
Query, and Retrieval for Video Serveilance”, 1G] Glokal, 2009,
Matthew Turk, Gang Hua, *Vision-based Interaction”, First Edition, Morgan Claypaosd, 2013,
lan Goodfellow, Yoshuo Benglo, Asron Counlle, "Deep Leaming (Adaptive Computation and

Machine Learning sedes)”, MIT Press, 2017,

Fan Jang, "Anomalous Event Datection from Surveillance Video™, ProQuest, 2012,

Web Resources

LR S

1. hitps:tfeawer kepgle.comfeamicomputar-vision

hittps:ifmachineieamingmastery. comiwhat-ls-computer-vision'
hikps e udemy. comicoursepyihoncw

hitps:ihwww.analyticsvidhya. comvblog 201803 opencv-funclions-compuler-visian-python/

hittps:fanwr yowutube . combwatch M v=N31 PCpADwWO&ab_channel=Programminglnowiedge

COs/POs/PSOs Mapping
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U19EEOTE ELECTRICAL ENERGY CONSERVATIONAND L T P C Hrs
AUDITING

3 0 0
(Camman to ECE, ICE, MECH, CIVIL, BME, Mechatronics) AR

Course Dbjectives

= Toknow the nacessity of conseration of enangy.

= Tounderstand the energy management schemes in motors,

To understand the energy management methods in lighting schemes,
Toillustrabe the metering schemes for energy managemenl.

To leam economic analysis and managemant techniques.

Course Oulcomes

Affer complelion of the course, the students will be able to

GO - Outline aboul the energy audit process and instruments. (K2)

COZ - Apply the energy efficlent methods for improving efficlency of elecirc motars, [K2Z)
GO3 - Develop good illumination systems and analyze the power facior. (K3)

CO4 - Acquire knowledge on various meters used for energy management, [K2)

COS5 - Analyze and evaeluate cosl effective model in electrical equipments, [KS5)

UNIT I INTRODUCTION (9 Hrs)

Basics of energy - need for energy management — energy accounting — energy monitoring — targeting and
reparting — energy audit — definitions — types of ansrgy awdit — audit instrements — audit of process industry -
Case studies.,

UNIT Il ENERGY MANAGEMENT FOR MOTORS AND COGENERATION (9 Hrs)

Energy managemeni for electric molors: energy efficlent conirels and starting efficlency = motor efficlency and
load analysis — selection of motors — energy efficient motors. Energy management by cogeneration: forms of
cogernsration — ekecncal intenconmachon.

UNIT Il LIGHTING SYSTEMS (2 Hrs)
Energy management in lighling systems: task and the working space = light sources = ballasts = lighting
controls — opfimizing lghting energy — reactve power managemeni — capaciior sizing — degres of
compensation — capacior lesses —affect of harmonics — lighling and anergy standards.

UNIT IV METERING FOR ENERGY MANAGEMENT (9 Hrs)

Melering for energy management. units of measure = uliy melers - demand melers — paralleling of current
transformers — instrument transformer burdens — multi tasking solid state meters — metering location vs
requirements — power anatyzer = melening lechniques and praclical examples.

UNITV ECONOMIC ANALYSIS AND MODELS {2 Hrs)
Poweer siystam lariffs = Economic analysis: cash flow model — Time value of money — pay-back method — utilty

rate sireciures — cost of electricily - loss evaluation — load managemeant - demand conirol technigues = ubility
mamnitoring and control system — economic analysis of HYAC systems.

Text Books
1. Bamey L. Capehart, Wayne C. Turmner, and Wiliam J. Kennedy, "Guida to Energy Managemert®, The
Fairmonl Press, Inc., 5™ Edition, 2006,
2. Frank Kreith, D, Yogi Goswemi, "Energy Management and Conservetion Handbook”, CRC Press, 2
Edition, 2016,
3, Wayne C, Tumer, *Energy Management Handbook”, The Fakmont Press, 4% Editlon, 2001,
B.Tech. Instrumentation and Control Engineering
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References Books
1. P.Venkataseshaiah K.V. Sharma, “Energy Managemeant and Conservation”, Dreamiach Press, 1%Ediion,
2020,
2. Amit K. Tyagi, Handbook on Energy Audits and Management’, TERI, 1% Edition, 2003.
3. ICAl, “Electricity in bulidings good practice guide”, MocGraw-Hill Educafion, 1% Edition, 2017.

Web References

1.  hilpsdinplelacinfcourses™ 0B 0EH 0B106022/
2. hitps: e youlube combuatch ?v=ocnliwmblLECA
3.  hitpafensw. youlube comfwatch?veCTidyEbokWse
4, hitps:Nessxplore eee org/documentTO7 TEES
5. hitpsJieesxplore jeee.org/document’S93185
B. hitps:/ieeexplore leee.org/document/e4 50335
CO=POs/PS0s Mapping
Program Specific
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UMSECOTS IOT AND ITS APPLICATIONS L
{Common to EEE, ICE, CSE MECH, IT, CIVIL) 3

a -
=21
i £
=
w

Course Objectives

# Toimpar necessary and practical knowledge of companents of Infernet of Things,

To atizin the knowledge about different bypes of architecture and their alements of 16T,
To undersiand the concepts of integration of devices and data’s.

To acquire the knowledge about remately monitor data and control devices.

To develop skills reguined 1o bulld real-tme (0T based projects.

Course Outcomes

Affer complelion of the course, sludents will be able lo

CO1 - Understand internet of Things and [is hardware and software components. (K2}
CO2 - Demonsirate the Interfacing of O devices, sensors & communication modules. (K3)
CO3 = Understand the concepts of remotely monifor data and controd devices. (K2)

CO4 - Bulld and deploy an various architeciure with their elemants. (K3}

COS5 = Can develop real Uime loT based projects. (K3)

UNIT | INTRODUCTION TO INTERNET OF THINGS (2 Hrs)

The technology of the Intemet of things, meking the intermet of things, Elements of an loT ecosystem,
design principles for connecled devices, Web thinking for connecied devices.

UNIT Il ARCHITECTURE OF loT (3 Hrs)
Architeciural Owerview, Design principles and needed capabilities, 10T Applications, Sansing,
Actuation, Basics of Networking, M2M and loT Technology Fundamentals- Devices and galeways,
Data managemant, Busineas proceszes in loT, Evanything as 2 Service{¥sa5), Role of Cloud in loT,

Sacamity aspacts in IoT.

UNIT Il ELEMENTS OF loT (9 Hrs)
Hardware Componenis- Compauting (Arduing, Raspberry Pi), Communication, Sensing, Actuation, W0
interfacas.

Software Components- Programming APIs (using Python/Mode js/Arduino) for Communication
Protocols-MOTT, ZigBas, Bleetooth, CoAR, LDP, TCP.

UNIT IV loT APPLICATION DEVELOPMENT (9 Hrs)

Soduthon framework for loT applications- Implementation of Device imtegration, Data scquisition and
integration, Device data sforage- Unstructured data storage on cloedilocal senver, Authentication,
authorization of devices

UNIT ¥V loT APPLICATIONS (2 Hrs)
loT applications for industry: Fulure Factory Concepls, Brownfield 16T, Smart Objects, Smart
Applications, Four Aspects in Business to Masier [oT, loT for Retalling Indusiry, loT For O and Gas
Industry, Opinions on loT Application and Value for Industry, Home Managemaent, aHealth.

Text Books

1. Vijay Madiselti, ArshdespBahga, “Interat of Things, A Hands on Approach”, University Press
~ardfe Aug 2018.

\/

B.Tech. Instrumentation and Control Engineering
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2. Raj Kamal, “Internet of Things: Architecture and Design®, MeGraw Hill ISEN:
8789352605224, OTRO352605224, 2" adition, May 2017

3. Dr. SRN Reddy, RechilThukral @and Manasi Mishra, “Introduction to Intemet of Things: A practical
Approach”, ETI Labs 2014,

Reference Books

1. Jeeva Jose, “Interned of Things”, Khanna Publishing House, Delhi, 2012

2. Adrian McEwen, “Designing the Internat of Things", Wiley, 2007

3. Francis da Cosla, "Rethinking the Internet of Things: A Scalable Approach to Connecting
Evarything”, 1 st Edition, Apress Publications, 2013

4. CunoPfister, “Gattling Started with tha Ineme! of Things®, O Railly Media, 2015

5. Pethuru Raj and Anupama C. Raman, “The Intemat of Things: Enabling Technologies, Platforms,
and Use Cases", CRC Press

Web Resources

1. htpsthoww i-scoop.eufinternet-of-thing s-guide’

£, hitps:ifwww. theintermneiofthings. ew/

3. hitps:ffaww.udemy.comicourse/com plele-guida-to-build-iot-things-from-scrateh-to-market/
4, hitps:ifwwiv. coursera.ongflearmifiot

5. httpsVonlinecourses nplel.ac.infnoc21_eedSipreview

COs/POs/P50s Mapping
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U19ECO76  SENSORS FOR INDUSTRIAL APPLICATIONS B il

(Commeon to EEE, CSE, IT, ICE, MECH, Mechatronics and Civil)
Course Objectives
= To study principles of sensor and calibration
« To understand different types of motion sensors

» Todemonstrate force, magnetic and heading sensors with its application to the learners

* Toenhance students to understand the concept of optical, pressure and temperature sensor
*» Toselect suitable sensor for industrial application

Course Outcomes

After completion of the course, students will be able to

CO1 - Explain principles of sensor and illustrate the calibration (K2)

CO2 - Demonstrate different types of range and sensors (K3)

CO3 - Determine the principles of Force, magnetic and heading sensors (K3)
CO4 - Describe different optical and thermal sensors (K2)

COS5 - Select suitable sensor for real time applications (K2)

UNIT | INTRODUCTION (9 Hrs)
Principles of Physical and Chemical Sensors: Sensor classification, Sensing mechanism of Mechanical,
Electrical, Thermal, Magnetic, Optical, Chemical and Biological Sensors.

Sensor Characterization and Calibration: Study of Static and Dynamic Characteristics, Sensor reliability,
aging test, failure mechanisms and their evaluation and stability study.

UNIT Il MOTION, PROXIMITY AND RANGING SENSORS (9 Hrs)
Motion Sensors — Potentiometers, Resolver, Encoders — Optical, Magnetic, Inductive, Capacitive, LVDT —
RVDT - Synchro — Microsyn, Accelerometer— GPS, Bluetooth, Range Sensars — RF beacons, Ultrasonic
Ranging, Reflective beacons, Laser Range Sensor (LIDAR).

UNIT 1ll FORCE, MAGNETIC AND HEADING SENSORS (9 Hrs)
Strain Gage, Load Cell and Magnetic Sensors —types, principle, requirement and advantages: Magneto
resistive —Hall Effect — Current sensor Heading Sensors — Compass, Gyroscope, Inclinometers.

UNIT IV OPTICAL, PRESSURE AND TEMPERATURE SENSORS (9 Hrs)
Photo conductive cell, photo voltaic, Photo resistive, LDR — Fiber optic sensors — Pressure — Diaphragm,
Bellows, Piezoelectric — Tactile sensors, Temperature — IC, Thermistor, RTD, Thermocouple. Acoustic Sensors
— flow and level measurement. Radiation Sensors - Smart Sensors - Film sensor, MEMS & Nano Sensors,
LASER sensors.

UNITV APPLICATIONS OF SENSORS (9 Hrs)
Applications of Sensors for Industry Automation - Design of smart Industry using Temperature, Humidity and
Pressure sensors - Applications of Flow sensors in Industries-Applications of Gyro sensor. Applications of
Position sensors.

Text Books
1. Patranabis D.," Sensor and Actuators”, Prentice Hall of India (Pvt) Ltd., second edition 2005(revised).

2. Renganathan S.," Transducer Engineering”, Allied Publishers (P) Ltd., 2005(revised).

3. Emest O. Doebelin, "Measurement systems Application and Design", International Student Edition,
VIEdition, Tata McGraw-Hill Book Company, 2012.

B.Tech. Instrumentation and Control Engineering
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Reference Books

1. Kr.lniewski, “Smart Sensors for Industrial Applications” ,CRC Press 2017
2. Bolton W, "Mechatronics’, Thomsaon Press. third edition, 2004
3. lan R Sinclalr, —Sensors and Transducers!, Third Edition, Newnes publishers, 2001
4. Robert B. Northrop, “Introduction to Instrurrentation and Measurement”, 3rd Edition”, CRC = Press,
Taylor and Francls Group, 2005
5. Curtis D. Johnson, “Process Control Instrumentation Technology®, Prentice Hall Internatisnal Edition.
2015
Web References
1 hltps:ﬂ\mw.ﬁrst-sensnr.comien!appllcatfcnsﬁndusIr'ralf
2 https:-'!m.ﬁnnitmmfbrngftap-‘l5-sensnr-lypes-used-icﬂ
< hitps:/fwww.iaasiaoniine comismart-sensors-for-industrial-a pplications-2/
4. hitps:/iwww. plantautomation-technology.com/a rticles/types-of-sensars-used-in-industrial-autornation
5. h't‘tps:waw.thumasnet.comfarticles.fins!ruments-cnntmlsrsensarsf
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L18Cs076 ARTIFICIAL INTELLIGENCE L
(Common to EEE, ICE, CIVIL, MECH.CCE, FT) 3

Course Dbjectives

Ta cover fundamentals of Artificial Inteligence,

To understand warows knowledge representation technigues.

Tao provide knowledge of Al systems and s variants

To understand the planning and different kearning.

Te understand the communication process of language lranslator.

- ® ® w® W

Course Dulcomes

After completion of the course, the studenis will be abla 1o

CO1 - Understand the basics of Artificial Intélligence. (K1)

COZ2 - Apply Al problem solving technlques, knowledge represantation, and reasoning
methods in Knowladge based systems (K3)

CO3 - Develop simple Intelligent ! experl system using available tools and technigues of Al
to analyze and interpret domain knowladge. (K3)

CO04 - Become familiar with planning and different kearming methods, (K3)

G035 - Understanding the human language to Machine languags and Robotics, (K1)

UNIT I INTRODUCTION {3 Hrs)
Inmtroduction - Foundations of Al — History of Al =Structure of Al agemts, Probdem solving - Infarmed
and uminformed search technigues.

UNIT Il ENOWLEDGE REPRESENTATION AND REASDOMNING {9 Hrs'_l
Logical Agents —Proposifional logic - First-Order Logic - Forward and backward chaining -
Knowledge Representation

UNIT Il UNCERTAIN KNOWLEDGE AND REASONING (9 Hrs)
Basic probability netafions - Bayes rule — Wumpus world revisited - Bayezian network,

UNIT IV PLANNING AND LEARNING {9 Hrs)
Introduction 1o planning, Planning n situational calculus - Representation for planning — Partial
order planning algovithm- Leaming from exampbes- Knowledge in Leaming - Statistical Leaming
Methods = Reinforcement Leaming.

UNIT ¥V COMMUNICATING, PERCEIVING AND ACTING {9 Hrs)
Matural Language Processing — Matural Language for communication — Perception - Robotics.

Text Books

1. Kewin Night, Elaine Rich, Nair B., “Adificial Intelligence (SIE)", McGraw Hill2008.

2, Stuart Russsl, Peter Norvig “Al = A Modem Approach”, 2nd Edition, Pearson Education 2007,
3. Patrick Henry Winston,” Adificial Intelligence”, Addison Wesley, Books Third edition, 2000,

B.Tech. Instrumentation and Control Engineering
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Reference Books

1. George F Luger, Arificial Inteligence, Pearson Education, Bth edition, 2008,

2. Pater Jackson, “Introduction to Expert Syslems”, 3rd Edition, Pearson Education, 2007,

3, EngeneCharniak and Drew Mo Dermodt,” Infroduclion to Artificial intelligence, Addison Wesley
2000,

4. Palrick Henry Winston, “Artificial Infelligence”, Addison Wesley, Books Thind edition, 2000,

5. HNils J. Nilsson, “Principles of Arificial Inteligence”, Marosa Publishing House, 2000,

Web Resources

1. hitpsNwsw lutenakspaint.comfardificial_intelligencaindex_ htm

2, httpsdiwww javatpoint com/artificial-inleligence-tutorial

3, hilpsdfwww.wischools com/fai/

4.  hitpsfwww. mygreatieaming com/blogfadificial-inteligence-lulorial!

6. hitpsiinplelacinfcourses 121031 12103280/

CO0s/POs/PS0s Mapping

co's Program Outcomes (FOs) :‘:nt:::n“ﬂ?;gﬁ
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U18CS077 CLOUD TECHNOLOGY AND ITS APPLICATIONS L T P C Hrs
(Common to EEE, ICE, MECH, CIVIL, BME, CCE,
Mechatronics) T AR b

Course Objectives

= To define the fundamental ideas behind Cloud Computing.

= To classify the basic ideas and primciples in cdoud information systam.

= To reiate cloud storage technologies and relevant distributed file systems,
= To explain the Cloud Applications,

« Todefine the Fulure of Cloud.

Course Outcomes

After complelion of the course, the sfudents showd be able to

GO - Explain the core concepls of the cloud compuling paradigm: how and why this paradigm shift
came aboul, the characlenstics, advantages and challenges brought about by the varous
models senvices in cloud computing. (K1)

CO2 - Apply fundamental concepts In cloud Infrastruclures 1o understand the tradeolfs in power,
efiiclency and cost, and then siudy how to leverage and manege single and multiple
dalacentres lo build and deploy doud applications that are resilient, elastic and cost-afficient.
(K3}

CO3 - Mustrate the fundamantal concepls of Clowd Applications. (K4)

CO4 - Explain the Applications of cloud. (K3)

COS - Advancing towards 2 Cloud. [K3)

UNIT | INTRODUCGTION (9 Hrs)
Imtroduction o Cloud Computing- The Evalution of Claud Computing = Handware Evolution = Intermat
Softwara Evolufion — Server Virualization - Web Sanvices Defiver from the Cloud - Commumication-
as-g-Servioe = Infrasiruciure-as-a-Service = Monloring-as-a-Service — Plafform-as-a-Senvicea —
Software-as-a-Service — Bullding Cloud Netwark,

LINIT Il CLOUD INFORMATION SYSTEMS {ﬂ I'Lm'_l
Federation in tha Cloud - Presence in the Cloud - Privacy and itz Relation to Cloud-Based Information
Systems = Securly in the Cloud - Common Standards in the Clowd = End-User Access to the Cloud

Computing.

UNIT Il CLOUD INFRASTRUCTURE (9 Hrs)
introduciion- Evolving IT Infrastruciure — Evoling Software Applications —Service Oriented
Architeciure — Interoperabilty Standards for Data Center Management - Virualization — Hyper
Threading — Blade Servers - Automated Provisioning - Policy Based Automation — Application
Management — Evaluating Uty Management Technology - Vidual Test and development
Environment.

UNIT IV CLOUD APPLICATIONS (9 Hrs)
Software Utility Application Architeciure - Characteristics of a Saas - Software Utility Applications -
Cost Versus Value - Software Application Services Framewaork - Common Engblers - Concaptual
view to Really — Business Profils - Implementing Dalabase Systems for Multitenant Archectire -
Service creation environments to develop cloud based applicetions. Developmeant environments for
senvice development; Amazon, Azure, Google App.

B.Tech. Instrumentation and Control Engineering
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UNITV FUTURE OF CLOUD (8 Hrs)
Other Design Considerations - Design of a Wab Services Matering Inferface - Application ManBoring
Implermentation - A Design for an Update and Motification Policy - Transforming to Software as a
Servica - Application Transformation Program - Business Model Scenados - Virtual Services for
Chrganizalions - The Futura,

Text Books

1. Sandeep Bhowmik & guot; Clowd Computing & quat;, Cambrdge University Press; First
editieuun, 2017,

2. Ed ,'Cloud Compufing: Concepts, Technology & Architecture”, Pearson Education India, 1st
edition, 1 January 2014,

<. Kal Hwang, Geoffrey C. Fox, Jack G. Dongara, “Dislributed and Clioud Compiding, From Parallel
Processing fo the Intermet of Things®, Morgan Kaufmann Publishers, 2012,

Reference Books

1. Sanjiva Shankar Dubey ' Cloud Computing and Bevond', Dreamiech Press 2edition 2019,

2. John W, Rittinghouse and james F. Ransome, "Cloud Computing Implementation, Management
and Security”, CRC Press, Tavior & Frangis Group, Bosa Raton  London  New York, 2010,

3. ‘George Reese, "Cloud Application Architectures”, O'rellly Fublications, 2004,

4. Alfrado Mendoza, “Utility Computing Technologies, Standards, and Stralegies”, Artech House INC,
2007.

£. Bunker and Darren Thomson, “Dalivering Utilty Computing”, John Wiley & Sons Ltd 2006,

Web Resources

1. waww. cofldatacentres. net'Clowd Tachnology.

2. www,zdnel.com.

3. hitpsffwww coudbakers com/blogiwhat-ls-a-cloud-application
4, hitps:fiwww cloudbakers com/biogiwhat-is-a-cloud-application
5. htips:fblog . servermania.comiwhat-is-a-cloud-applicallon’

COs/POs/PS0s Mapping

F
e Program Dutcemes [POs) " EE“E:EE#{;L
PO1 [POZ|PO3|[PO4 | PO5S|POE | POT | PO8 | PO [PO10 | PO11 [PO12 | PSD1[PEO [PPSO
2 3
1 2 1 1 1 - 1 1 - 2 1 3 1 2 3 2
2 L 1 2 1 1 .| 1 - 2 1 3 1 3 3 2
3 2 2 1 1 - 3 1 1 2 1 | 1 = | 3 3
4 1 1 1 1 ) 2 1 Fi 1 3 1 . 2 2
5 2 1 1 1 1 3 1 - 2 1 3 1 2 3 2

Correlation Level: 1 - Low, 2 - Medium, 3 — High
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9ITOTE AUTOMATION TECHNIQUES & TOOLS - L T P € Hrs
DEVOPS 3 D 0 3

(common to EEE, ECE, ICE, GSE, MECH, CIVIL,
BME, Mechatronics §

Course Objectives

s The Background and mindset of Devops

= To enable students appreciate the aglle led development emaronment.

= To give the students a parspective to grasp the need for Menimum viable product led development
using Sprins,

s Toenable stedents acquire fundamental knowledge of GIACD and CAMS.

= Toenable leamers realize vatous aspecls of Devlps Ecosysiem.

Course Dutcomes

After completion of the course, the students will be able to

CO1 - Explain traditional software development methodologies ke waterfall. (K2)

CO2 - Apgly the Agile Methodology and comparing various other software development modets with
aghe, (K3)

CO3 - Explain implementing Continuows integration and Centinuous Defivery. (K2)

CO4 - Explain CAMS for DevOps (Cullure, Automation, Measurement and Sharing). (K2)

CO5 - Create quick MVP protalypes for modules and functionaliies. (K3)

UNIT | TRADITIONAL SOFTWARE DEVELOPMENT {3 Hrs)
The Advent of Software Engineering - Software Process, Perspective and Specialized Process
Models — Software Project Management: Estimation - Developers vs IT Operations conflict.

UNIT Il RISE OF AGILE METHODOLOGIES {9 Hrs)
Agile movement in 2000 - Agile Ve Waterfall Method - lterative Agile Software Development -
Individual and team Interactions over processes and tools - Working software over comprehensive
documentation - Customer collaboration over contract negotialion - Responding to chamge over
following & plan

UNIT 1l INTRODUCTION DEVOPS {9 Hrs)
Introduction 1o DevOps - Version control - Automated testing - Continuous integration - Cantinueus
delivery - Deployment pipeling - Infrastrectura management - Databases

UNIT IV PURPOSE OF DEVOPS (9 Hrs)
Minimum Viable Product- Application Deployment- Continuous Integration- Confinuous Dellvery

UNIT V CAMS (CULTURE, AUTOMATION, MEASUREMENT AND SHARING) {9 Hrs)
CAMS — Culure, CAMS — Aufomation, CAMS - Measuremenl, CAMS - Sharing, Test-Driven
Development, Configuration Management-Infrastruclurae Automation- Rool Cause  Analysiz-
Blamelessness- Organizational Leaming

Text Books
1, Dev Ops —Volume 1, Pearson and Xabia Prass
2. Grig Gheorghiy, Alfredo Deza, Kennedy Behrman, Nosh Gift, Pythen for DevOps, 2018

B.Tech. Instrumentation and Control Engineering
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Reference Books

1. The Devlps Handbook - Book by Gene Kim, Jez Humble, Patrick Debots, and Willis Willis

2. Whal Is DevOps? - by Mike Loukides
3. Joakim Verona, Practical DevOps 2016,
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COs/POs/PSOs Mapping
Program Specific
COs Proamen Outcemes {Foe) Outcomes (PSOs)
PO1| POZ | PO3 POS| PO& | POT | POS POIG| PO11 | POIZ | PS0O1 | PSO2 | PS03 |
1 2 1 - 2 = = - = - - 3 2 3
2 3 2 1 Z - - - | 2 3
3 2 1 - 2 - - - - - a3 2 3
41 z21]- z - | - i - 8 [ = 3
5 3 Z b | [ 2 - - - - - - 3 2 3__

Corelation Level: 1-Low, 2-Madium, 3- High

B.Tech. Instrumentation and Control Engineering



Academic Curriculum and syllabi R-2019 =l

U4aITaTTy AUGMENTED AND VIRTUAL REALITY O Y Hrs
{commen to EEE, ICE, MECH, GICIL, BME] 3 0 0 3 45

Course Objectives

« Tolearn basics of VR and AR syslems

. To know about basic Augment reality functions

s 1o knomd about basic yirtual reality funclions

« Tioknow about yirtual reality enwironment and sleps by work on it
« Tolearn varous application on AR and ViR

Course Qutcomes

After completion of the course, the sludents will be ahle o
cOA - Understand the eoncepts of VR (K2)

£02 - Summarize differart VR modelling Process (K2

cO3 - Identily applications af virtual reakly envirgnment (K2

UNIT | VIRTUAL REALITY AND 1D COMPUTER GRAPHICS {9 Hrs)
Introduction - Benefits af virtual reallty - The yirtual world space = Poaitioning the virual obsaner =
Stareq perspective projectian = 30 cipping — Colorf Theory — Simpse ap maodelng = fiurmbration
maodets — Raflection modets = Shading abgorithms

UmNIT Il VR MODELLING PROCESS {9 Hrs)
Ceometric modeling — kinematics modeling- physical modeling — behaviour modeling — model
hanagemeant,

UNIT Wl CONTENT CREATION EEHBII]ERAﬂﬂHE FORVR {9 Hrs)
Mathodalogy and sarminology - user performancs studies - VR health and safity issues — Usability of
yirtual reafily systam - gyber sickness .side effects of exposures to yiriual reality environment

UNIT IV AUGMENTED REALITY (AR) (9 Hrs)
on — Banefits of AR — Hey players of AR tachnology - Lnderstanding Augmented reality =
Working with AR and System struclure

UNIT -V APPLIGATIONS ON VR : {9 Hrs)
Medical applications- robotics appiications- Advanced Real ima Tracking-ofher applications- games,
movies, simukations

Text Books

4 Kelly 5. Hale , Kay I, Stanney, “Handbook of yirfual Environments: Deskgn, Implermentation,

and Applications”, Human Factors and Ergonomics Saecond Edition 2014,

s . Burdea and Phifippe Cofffel, “firtual Reality Technology”, Gregenys Jahn Wiley and S0ns, Ine..
Second Edition, 2008

3, Jascn Jerald, “The VR Book Human-Centred Design for yirtual Reality™. Asgociation for
Computing Machinery and Morgan and Claypool, New York, 2016
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Reference Books

1, Dieter Schmalstieg and Toblas Hellerer , “Ausgmenied Reality: Principles and Practics (Usability)”,
Pearson Educalion (US), Addison-Weskey Educational Publshers [ne, Mew Jersay, Unijed Stales,
2016,

2 Steve Aukstakalnis, “Practical Augmented Reality: A Guide fo the Technologies, Applicalions,
and Human Factors for AR and VR (Ussability)", Addison-Waesley Professional: 1 edition, 2016,

3. Tony Parisi , "Learning Virtual Reality: Developing Immersive Experiences and Applications for
Desktop, Web, and Mobile®, ORedly Media, 1% edilion, 2015.

4. Tony Parisi , “Programming 30 Applcations with HTMLS and WebGL: 3D Animaticn and
Visuakzation fer Wieb Pages”, OReilly Media, 1% ediion, 2074,

Web References

1. hitps:ifwww.coursera.org/courses 7queny=augmented % 20reality
2. hitps:fnptelac.inicourses 1 06/106/1 061061 38/

3. httpcfwesew, vrrmedia ithanbor. html

4,  hitpiwesw. hitl washingion. edufaroeal kit

COs/PO=/PS0s Mapping

cos Program Outcomes (POs) m .,:F::;;
| PO1]PO2] PO3| PO4 | PO5| POG| PO7 | POB| POA| PO10| PO11 | PO1Z| PSO1 | PSO2| PS03
S O S S - ) = B = s = - z 1 2 3
TR B O T T T 2 e i 2 2 3 1 z 3
3 2 1 - - 2 - = - 2 E Z 1 2 3
o [ o) O T T O T e oy ey R i . ) 1 2 3
TN [ TR R R (P I IS [ e R F: 2 z 3

Correlation Level: 1-Low, 2-Medium, 3- High
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PRINCIPLES OF HYDRAULIC AND PNEUMATIC L T P C Hrs

U1SMEOTE
SYSTEM 3 0D 3 45

(Commaon to EEE, ECE, ICE, CIVIL)
Course Objectives

= To provide student with Enowledge on the application of fluid power in process, construction and
manufaciuring industries.

# Toprovide stiedents with an understanding of Hydraulic system design and Industrial applications.

= To provide fundamental knowledge of components forming pneumalic systems.

=+ To dessgn pneumatio circuils,
» Toundersiand the PLC programming and Iis applications in Hydro mechanical senvo syslems,

Course Dutcomes
After completion of the course, the students will be able fo

CO1 - [dentify the components of & typleal hydraulic systems. (K2)

COZ - Design and predict simple pressure and direction flow circuils, (K3)

CO3 - Understand the pneurmnalic companents (Cylinders, valves, etc.), their use, symbaols, and their
canslructional details, (K2)

COd - Design Industrial Pneumatics automatic control circuits. [K3)

COS5 - Develop circuits for controlling hydraulic and preumstic system using PLC. (K3)

UNIT! ELEMENTS OF HYDRAULIC SYSTEMS (9 Hrs)

Introcuctnn 1o flukd power, Power unit and accessories, Types of power wnits —elements, Design properties -
Hydraulic fiuids, Selection of hydrauic fuid, comparigon of hydreulics and pneumafics. Types of cylindars,
cylinder cushioning, Plpes- matensl, pipe filtings. Seals and packing. Filler armangement, mainienance of
hydraulic systems. Selaction critera for cylinders, plpes, Heat generation in hydraulic system.

UNIT Il HYDRAULIC SYSTEM DESIGN AND INDUSTRIAL AFPLICATIONS {9 Hrs)

Pressure, flow and direction control valves — types & constructional detalls, cireult symbols. Flow, Pressure and
direction conbrol circuits. Regenerative circuits, differential dircuits, feed circuils, sequencing circuils,
synchronlzing circults, fail-safe circuits. Design of hydraulic circuils.

UNIT lll ELEMENTS OF PNEUMATIC SYSTEMS {9 Hrs)

Compressors- types, seleclion, Symbols of pneumatic elements. Cylinders - types, typical construction defails,
Valves — Types, typical construction detais.

UNIT IV PNEUMATIC SYSTEMS DESIGN AND INDUSTRIAL APPLICATIONS {9 Hrs}

Genaral approach, travel step diagram. Types - sequence control, cascade, step counter method, K. Mapping
for minimization of logic equation. Melal working, handling, clamping, application with counters. Design of
preumaltic cincuils.

B.Tech. Instrumantation and Control Engineering
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UNIT V ADVANCES IN HYDRAULICS AND PNEUMATICS (9 Hrs)

Eleciro pneurnatics, ladder diagram. Servo and Proporfional valves - types, operation, application. Hydro-
Mechanical servo systems. PLC-construction, types, operation, programming.

Text Books

1. Anthony Esposito, "Fluid Power with Applications”, Pearson Education 2005,

2. Srindvasan K. "Hydraulic and Pneumatic Controls’, Viiay Nicols Impeints Private Ltd, 2005,

3. Yeaple F.0 "Hydraulc and Prewematic Power and Control Design’, McGraw-Hill, USA, 2007.
4. 5.Sameer, “Hydraulic And Pneumatic”,FLK Publications, 2010,

4. Tumer | C, "Enginearing Applications OF Pneumatics And Hydraulics", Taylor & Francis, 2020,

Referance Books

1. Majumdar, 3R, “0il Hydraulic Sysiems: Principles and Maintenance’, Tata McGraw- Hill, New Delhi, 2003.
2. Sundaram K.Shanmuga, "Hydraulic and Pneumatic Controls”, 5. Chand, 2006,

3. Pippenger J.J Tyer G Hicks, “Industrial Hydraulics”, McoGraw-Hill, USA, 2007,

4. Jaroslaw Stryczek, “Advances in Hydraulic and Pneumatic Drives and Controls™, Springar, 2020.

5. Joji Parambath, "Hydraulics Accumulators and Circuits™ 2020,

Web References

1. hitpsiinpiel.ac.infcourses/ 1211081 12106300/
£. hitps:ifnplelac.infcourses™ 12110571 12 105046/
&, hitps:ifnplelacinicourses 121021 12102011/
<. hitps:iémiptel ac.infcoursas 1 1211061 12106175
5. hitps2ifwesnn hydravlicspneumatics.com/

COs/POs/PS0s Mapping
Frogram Outcomes (PO%) ;r‘ul::na-;:r::‘;ﬁ:}
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i | a3 1 1 - 2 1 - 1 = 1 = ' 1 2 1

2 3 2 2 1 ) 1 - 1 - 1 - 2 2 1 2

3 3 1 4 1 - - 1 - 1 - i 2 2 1

4 | 2 2 2 1 1 - 1 - 1 . 3 F 1 2

8 3 1 2 1 2 1 - 1 1 1 - a 2 2 2

Corralation Level: 1- Low, 2 - Medium, 3 - High
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U19CEOTE GLOBAL WARMING AND CLIMATECHANGE L T P C Hrs
{common to EEE, ECE, CSE, IT, ICE, MECH, BME ) 3 0 0D 3 45

Course Objectives

This course shouwld enable the sfudents fo

&  Undersiand the basics and imporiance of global warming.

= Gain adequate knowledge about the characteristic of atmosphere components.
= Gain knowledge sboul impart of climate change.

# Gain knowledge about the Changes in Climate and Environment
= [mpart knowiedge gbout the mitigalion measwnes

Course Outcomes

After compietion of the course, the students will be able fo

CO1 - Understand the concept and effects of global warming(K2)

CO2 - Understand Climate syslem, earth's atmosphere and its components.[K2)

CO3 - Analyze the Impacts of Chmate Change on various sactors(K4)

CO4 - Azgess the concept sbout carbon credit and clean development mechanism . [K3)

CO05 - Understand climate changes, its impact and mitigation activilies. [K2)

KNOWLEDGE LEVEL: K1 — Remember, K2 — Undesstand, K3 - Apply, K4 - Analyze and K5 -
Evaluate

UNIT | EARTH'S CLIMATE SYSTEM I3 Hrs)
Czone layer-Role of ozone in emdironment-ozone depleting -Green House gases- Effects of
Gresnhouse Gases- Global Waming -Hydrological Cycle — Radlative Effects and Carbon Cycle,

UNIT Il ATMOSPHERE AND ITS COMPONENTS (9 Hrs)
imporiance of Atmosphere-Physical Chemical Chamacterstics of Atmosphere- Verdical structure of
the atmosphere-Composition of the atmosphere-Atmospheric stability-Temperature profile of the
atmosphere-Lapse rates-Temperature inversion-efects of inversion on poliution disparsion,

UMIT Il IMPACTS OF CLIMATE CHANGE (3 Hrs)
Causes of Climate change : Change of Temperature in the environment-Malting of ice Pole-sea
level rise-Impacts of Cimate Change on varous sectors = Agriculiure, Foresiry and Ecosystem —
Waler Resources — Human Health - Industry, Settlement and Society — Methods and Scenarios —
Projected Impacts for Different Reglons— Uncerainfies in the Projected Impacts of Climale Change
= Risk of Imeversible Changes.

UNIT IV OBSERVED CHANGES AND ITS CAUSES (2 Hrs)
Climate change and Carbon credits- Inifiatives in India-Kyato Protocol-Intergovernmental Panel on
Climate change- Cimale Sensitivily and Feedbacks -The Mantreal Protocol — UNFCCC - IPCC -
Evidences of Changes In Climate and Emvironment — on a Global Scale and in India .

UNIT ¥V CLIMATE CHANGE AND MITIGATION MEASURES {3 Hrs)
Clean Development Mechanism -Carbon Trading- exemples of future Clean Technology =
Bindiesel — Natural Compost — Eco- Friendly Plastic = Allermate Energy — Hydrogen — Bio-fusls —
Mitigation Efforts in India and Adaptation funding. Key Mitigation Technologies and Practines—
Carbon sequestration — Carbon capture and storage (CCS) - International and Regional
cooperation-Remedial measures,

B.Tech. Instrumentation and Contral Enginesring
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Text Books

1. Joan Fitzgerald “Greenovation: Urban Leadership on Climale Change,Oxford University Press
2020,

2. J. David Neslin® Climate change and climate modeling” Cambridge Universily prass (2001).

3. Rohin Moilkeen "Fundamentals of weather and climate” Caxford Liniversity Press (2nd Edition]
(20710, ’

4. Andrew Dessler and Edward A. Parson "The Science and Paolitics of Global Climate
Changa™ 2008

5. Dash Sushil Kumar, "Climate Change — An Indian Pergpactive’, Cambridge University Press
India Pwi. Lid, 2007,

Reference Books

1. Bill Mc Kibben {2012), The Global Warming Readar: A Century of Wrifing Aboul Chmale
Change, Penglin.

2. Jason Smerdon (2009) Climate Change: The Scence of Global Warming and Cur Energy
Fulure, Columbia Liniversity

3. Adapiation (2006) and mitigation of climate change-Scientific Technical Analysis. Cambridge
University Prass, Cambridge.

4, JM, Wallace and PV, Hobbs (2006) Aimeapheric Science, Elsevier / Academic Press.

5. Jan C. van Dam, (2003} Impacts of "Cimate Change and Climale Varnability on Hydralogical
Regimes®, Cambridge University Press.,

Web References

1. hitps:iinptel.ac.infcourses/ 105102069/
2. hitps:itessnar . warmhearidoridwide

3. hitps:inptel.acn/oontent/storage

COs/POs/PS0s Mapping
Program Specific
COos LRI A i e ﬂﬁnmnﬁ {(PS0s)
1PO1| PO2Z| PO3| PO4| POS5| POG| POT| POB| POS| PO10 | PO11| PO12| P5D1| P502| PSO3
N T e I
coz2| 3 3 21 3 3 3 3 3 3 2 3 3 - - -
co3 | 3 3 3 3 3 3 3 3 3 3 3 3 - - -
cod| 2 (a3 2]s]a|ala[a] 2 3 3 - - 1
co6|l a [s|als]ls]s|ajalal]a 3 3 - - 1

Comalation Level: 1-Low, 2-Meadium, 3- High
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U19BMOTS INTERNET OF THINGS FOR HEALTH L T P C Hrs
CARE

(common to EEE, ECE, ICE)

3 D 0 3 45

Course Objectives

s To understand the architacture of IoT and Hs associated prolocols
To gain knowledge on interfacing loT and cloud

To analyse the designand development of loT,

To get trained with m-loT components and equipments

To understand wearable technologies and applications of m-loT

Course Outcomes

After completion of the course, the students will be able fo

001 = Understand the architecture of loT and its associated protocols (K2)
C02 - Gain knowledge on intefacing kT and clowd. (K2)

CO3 - Analyse the design and development of loT. (K3)

CO4 - Understand m-I0T components andeguipments [(K2)

COS - Gain knowladge in wearable tachnologies and applications of m-loT (K2)

UNIT | INTRODUCTION TO leT {9 Hrs)
Brief History of [oT, Architectural Layers of loT, Bluetooth, ZigBea, Wi-Fi, IP-Based Protocaols, UPnP,
CoAP, MATT, XMPP. SCADA, Authentication protocols, IEEE 802,154,

UNIT H1OT IN THE CLOUD {9 Hrs)
Metwork layer, Clowd, Network Technologies, Types of Metworks, BAN, Cloud and \irtuslization,
Clowd terminclogies, Types of Cloud, Service Models, Fog and edge cusiomization

UNIT Il DESIGN & DEVELOPMENT (9 Hrs)
Design Methodology — Embedded computing logic — Microcontroller, System on Chips — loT system
building blocks — Arduino board detalls - |DE programming — Raspberry Pt — Introduction and
interfacing

UNIT IV M-loT (9 Hrs)
Perceplion Layer, RFIDs, cameras, Sensors, Introduction o ASICS, pulse oximeters, instrumentation
amplifiers, surgical equipment and dependencies, Surgery and its types, roée of kT in sirgery.

UNIT V APPLICATION OF loT in HEALTH CARE (9 Hrs)

Ventllators, Wearable Technologies, smarl walches, Computer Assisted Anthropology, Smarl Health
Organizations

Text Books

1. Aboul Ella Hassemien, Nilanjan, Dey, Surekha Borra, "Medical Big Dala and Infemnet of Medical
Things®, CRC Press, 19 edition, 2018,

2. Pankajavalli, P, B., Karthick, G. 5. "Incorporating the Intemet of Things in Healthcare Applications
and Wearable Devices,"|G| Glabal, 1¥ edition, 2018,

3. Peter Waher, “Leaming Internet of Things", Packl Publishing, 2015
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Reference Books

1

2

8

4,

B,

. Valentia E Balas, Le Hoang Son, Sudan Jha, Manju Khari, Raghvendra Kumar “Intemet of Things

in Biomedical Enginearing”, , Academic Praze, 2010

Dr. Guilkaume Girardin, Antolne Bonnabel, Dr, Eric Mounier, Technologies Sensors for the Internet
of Things Businessas & Market Trends, Yole Devalopment Copyrights 2014

Vijender Kumar Solanki, Raghvendra Kumar, Md, Aligur Rahman Ahad *A Handbook of Internet of
Things in Blomedical and Cyber Phyalcal System® Springer International Publishing 2019

Amil Banerjee, Lalit Garg, Joed J. P. C. Rodrigues “Internet of Medical Things for Smarl Healthcare®
Springer Singapore, 2019

Subhas Chandra Mukhopadhyay “Inteiégent [oT Systems in Personalized Health Care” Elseviar
SciencePublishing, 2020

Web References

o

hitps:finplelsc innoc/coursesnoc 1 WSEMmoc 19-c231/
hitps:fweeer digimalin/nptel/coursesivideo 0810509 1/001 .hbmd
hitps: fiyoutu, be ZIBEZnGjF Cg

htps:fiyoutu. be/UnsbaOlicss

hittps: ffyeuty, belgENz-SduPnM

COs/POs/PE0s Mapping
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U18BMOTE TELEHEALTH TECHNOLDGY L T P G Hrs
{common to EEE, ECE, ICE) 3 0D 0 3 45

Course Objectives

s  To Leam the key principles for telehaalth technologies

« To understand communlcation networks and services.

= To know lelemedicing system deployment

= T know the technology for altemalive medicine

= Togetlan adeguate knowledge of lelemedicine applications.

Course Outcomes

After complefion of the course, the students will be able to,

€01 - Understand fundamentals of telemedicine {(K2)

CO2 - Gain knowledge in Communication networks and services (K2)

£03 - Explain telemedicine system deployment and apply safeguard lechnologies In telemedicing
(K3)

C04 - Gain knowiedge In technology Tor altemalive medicine (K2)

C05 - Explain telemedicine applications. (K2)

UNIT | FUNDAMENTALS OF TELEMEDICINE (9 Hrs)
Infermation Technology end Healthcare Professionals- Providing Healthcare o Patlenis- Technical
Perspeclive - Healthcare Providers - Healthcare Informatics Developments - Different Dafinitions of
Telemedicine - The Growth of the Internet: Information Flooding in E-Health,

UNIT Il COMMUNICATION NETWORKSAND SERVICES (9 Hrs)
Wireless Communicalions Basics - Types of Wireless Networks - Wireless Technology in Patient
Maoniloring - Body Area Networks - Remote Racovery, General Heallth Assessments. Technologies in
Medical Information Processing - Collecting Data from Patients - Bio-signal Transmission and
Processing - Patlent Records and Data Mining - Knowledge Management for Clinical Applications -
Electronic Drug Store,

UNIT Il TELEMEDICINE SYSTEM DEPLOYMENT AND SECURITY (9 Hrs)
Planning and Deployment Considerations - 0S| Model - Scalability 1o Suppert Fulure Growth -
Integration with Exisling IT Infrastruciure — Dalabase - Evaluating IT Sarvice and Sclution Providar -
Technologies for Safeguarding Medical Data and Privacy - Information Securty Overview —
Safeguarding Patiant Medical History.

UNIT IV TECHNOLOGY FOR ALTERMATIVE MEDICINE (9 Hrs)
Technology for Matural Heallng and Preventive Care - Consumer Ehectronics in Heallhcane-
Telehealth in General Heslthcare and Fitness - Telemedicine in Physiotherapy -Healthcane
Technology and the Enviranment,

UNIT V APPLICATIONS OF TELEMEDICINE {9 Hrs)

Teleradiology- Telepathology -Telecardiclogy- Tele oncology- Tele dermatalogy- Tobesurgeny-g-
Haalth and Cyber Medicine - Fulure Trends in Healthcare Technology.

B.Tech. Instrumentation and Contrel Engineering
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Text Books

1. Morriz A C, Essentials of Telemedicing and Telecare, Jahn Wiley, New York, 2002,

2. Bernard Fong, A C. M. Fong, C. K Li, "Telemadicine Technologies: Information Technologias in
Medicine and Telehaalth®, John Wiley & Sons, Lid, 2010,

4. Khandpur R 5, "Telemeadicine Technology and Applicationa”, PHI Leaming Pt Lid, 2017,

Reference Books

1. Olga Femer Roca, Marcelo Sosa ludicissa, Handbook of Telemedicing, 105 Press, Methardamnd,
2002,

2. Wootton, R, Craig, J.. Patterson, ¥, (Eds. ], “Introduction to Telemedicineg” Taylor & Francis 2017

3. Carrgll, PW, Yasnoff, WA, Ward, E., Ripp, L.H., Martin, E.L. (Eds), "Public Health
Informatics and Informaton Systemsa®, Springer, 2003,

4, Ferrer-Roca, 0., Sosa - ludicissa, M. {Eds.), "Handbook of Telemadicine, Studies in Haalth
Technology and Informatics”, 103 Press, 2002

§. R. Latifi,” Currenl Principles and Practices of Telemedicine and e-Heaith, 105 Presa; 2008

Web References

1. hitps:ifyoutu.be/BSoCBvUjgkB
2. hitps:ifyoutu belAMyTpsGaERk
3. hitps:fyoutu be@heAo4nCo
4, hitps:fyouly be/dB8Tiv4rCNg
& hitps:ifyoutu be/OfA0Y Us Tk
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U1acco7s DATA SCIENCE USING PYTHON L T P C Hrs
[Commen o EEE, ECE, MECH, CIVIL, IGE, 3 0 0 3 45
Mechalronics, BME)

Course Objectives

«  Tounderstand the concepts of Real world data science and Python,
¢ Toleam the ODPs concapls with data science.

s Tounderstand e NumPy operations with data sciance.

s Toleam tha data maniputation with Pandas,

» Toclean, prepare and visualize with real data science,

Course outcomes

After completion of the course, the studenis will be able fo

CO1 - Infer the Real workd data science and and solve basic problems using Python, (K2)

CO02 - Design an application with user-defined modules and packages using OOF concept (K2)
03 - Employ efficient storage and dala operalions using MumPy arays, [K2)

CO4 - Apply powerful data manipulafions using Pandas. (K3)

C05 - Do data preprocessing using Pandas. (K2)

UNIT | INTRODUCTION TO DATA SCIENCE AND PYTHON (9 Hrs)
introduclion to Data Science - Why Python? - Essenlial Pywihon Woraries - Python Introduction-
Featuras, identifiers, Reserved words, Indentation, Comments, Built-in Data lypes and their Methods:
Strings, List, Tuphes, Dictionary, Set - Type Conversion- Cperators.

Decision Making- Looping- Loop Control statement- Math and Random number functions. User
defined funclions - funclion arguments & its types.

UNIT Il FILE, EXCEPTION HANDLING AND OOP {9 Hrs)
Lger defined Modules and Packages in Pyihan- Flles: File manipulations, File and Directory relaled
methods- Python Exception Hamdling, OOPs Concepts - Class and Objects, Constructors - Data
hiding- Data Abatraction- Inheritance.

UNIT Il INTRODUCTION TO NUMPY {9 Hrs)
MumPy Basics: Arrays and Vectorized Computation- The NumPy ndarray- Crealing ndamays- Dala
Types for ndarrays- Arithmetic with NumPy Arrays- Basic Indexing and Slicing - Boolean Indexing-
Transposing Arrays and Swapping Axes

Universal Functions: Fast Element-Wise Amay Functions- Mathematical and Statistical Methods-
Sarting Unique and Other Sat Logic.

UNIT IV DATA MANIPULATION WITH PANDAS (9 Hrs)
Introdusclion to pandas Data Struciures: Series, DataFrame, Essential Functionalty: Dropping Eniries
Indexing, Selection, and Filtering- Funclion Application and Mapping- Sarting and Ranking.

UNIT V DATA CLEANING AND PREPARATION (9 Hrs)
Data Cleaning and Preparation: Handling Missing Data - Data Transformation: Removing Duplicates,
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Transforming Data Using a Function or Mapping, Replacing Values, Detecting and Fillering Outliers-
Siring.
Manipulation: Veclorzed String Functions in pandas. Plofiing with pandas: Line Plots, Bar Plots,
Hisiograms and Dansity Piots, Scatter or Palnt Plots.

Text Books

1. Y. Daniel Liang, “Infroduction to Programming using Python®, Pearson, 2012,
£ Wes McKinnay, "Python for Data Analysis: Data Wrangling with Pandas, NumPy, and IPython®,

O'Reilly, 2nd Edition, 2018,

4. Jake Vander Plas, "Python Data Science Handbool: Essential Tools for Weorking with Data”,

O'Reilly, 2017

Reference Books

it e

International Publication, 2016.

m

Revolilion®, Spring International Publication, 2018,

Web References

1. https:iwww, programmer-books.com/introducing -data-science-pd(

Weslay J. Chun, "Core Python Programming”, Prentice Hall, 2006,
Mark Lutz, “Learning Python®, O'Redly, 4th Edition, 2009,
Steven 5. Skiena, "Data Sclence Design Manual®, Spring International Publication, 2017.

Rajendra Akerkar, PritiSrinivas Safis, “Inteligence Techniques for Data Science”, Spring

2, https:iiwww.cs uky.edw~keen/1 15/ Hallermanpythonbook pdf
3. hipimath.ecnu.edu_cni~tfizhoulseminar/Joe|_Grus]_Data_Science_from_Scratch_First_Princ.pd

f

4. https:ifwww. edx.onp/colrsaipyihon-basics-for-data-sciance
5.

hitpszifwww, edi orgicourse/analyzing-data-with-python

Longking Cao "Data Science Thinking: The Mext Scientific, Technological and Economic
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MOBILE APPLICATIONS
DEVELOPMENT USING ANDROID

(Cammon to EEE, ECE, MECH, CIWVIL.
ICE, Mechatronics, BME)

U19CCOTE

W -~
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Course Objectives

e Linderstand system requirements for mobile applications

s Generale suitable design using specific mobile development frameworks
= Ganerale mobile appication design

= Implement the design using speciic moblle development frameworks

s Daploy the mobile applications in markelplace for distribution

Course Outcomes

Afier cormnplelon of the course, the students will be able to

COH- Describe the requirements for mobile appicalions (K2)

CO2- Explain the challenges in mobile application design and developmant (K3)
CO3- Develop design for mobile applications for specific requirements [ K3)
CO4- Implement the design using Android SDK, (K2)

CO5- Implement the design using Objective C and i0S. (K2)

UNIT | INTRODUCTION (3 Hrs)
Introduction to mobile applications — Embedded systems - Market and business drivers for mobile
applications - Publishing and delivery of mobile applcations — Requirements gathering and
validation for mobile applicabons

UNIT |l BASIC DESIGN {9 Hrs)
Intreduction — Basics of embedded systems design — Embedded OF - Design constrainis for mobile
applcations, both hardware and sofbware related — Architecting mobile applications — user interfaces
for mobile applications — touch events and gestures — Achieving quality constraints — performance,
usability, security, availability and modifiabibty.

UNIT 1l ADVANCED DESIGN (2 Hrs)
Designing applications with multmedia and web access capabilities - Integration with GPS and
gocial media networking applications — Accessing applications hosted in a clowd computing
emvironment — Design patterns for mobile applications,

UNIT I ANDROID (9 Hrs)
Intreduction — Esisblishing the development emvronmeni — Androkd archilecture — Activities and
views — Interacting with Ul = Persisting data using SOLite — Packaging and deployment = Interaction
with server side applications — Using Google Maps, GPS and Wil = Integralion with social media

applcations.

UNITV 105 (9 Hrs)
Introdustion to Objeclive & = 05 fealures = Ul implementation — Touch frameworks — Data
persistence using Core Data and S0Lite ~ Locafion aware applications using Core Location and Map
Kit = Integrating calendar and address book with soclal media application — Using Wifi - iPhone

markeiplaca.
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Text Books
1.

Z,

3.

Lauren Darcey and Shame Condes, “Android Wireless Application Development”, Pearson
Education, #nd edition 201 1.

Charlie Collins, Michael D, Galpin, Matthias Kappler, “Android in Practize®, Mannirg Publications
Co., 19 edition, 2012.

Jeff McWherter, Scoll Goweldl, “Professional Mobile Application Develsprment”, John Wiley &
Sons, Inc., 2012,

Reference Books

o

b,

Jaff McWhener and Scott Gowell, "Professional Mobile Application Development”, Wrox, 2012
Charfie Caollins, Michaal Galpin and Matthias Kappler, “Android in Practice™, DreamTech, 2012
James Dovey and Ash Furrow, "Beginning Objective C°, Apresg, 2012

David Mark, Jack Mutting, Jeff LaMarche and Frederic Dlsson, "Beginning i0S & Development:
Exploring the I0S SDK", Apress, 2013,

Mark L Murphy, "Beginning Androld®, Wiley India Pvt Lid.

Web Reference

1.

hitp:ffdevalopar. android.com/developindes: imi

2. hitp:iidevelsper androld . comireferancal
4. htlps:ihwnaw. udacity. comicoursefdeveloping -androsd-appefundamentalz—ud853-nd
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U19ADOTS DATA SCIENCE APPLICATION OF L T P (i Hra
NLP
(Common io EEE, ECE, GSE, IT, ICE, MECH, 3 1] ] 3 45
CIVIL, CCE, BME, Mechatronics)

Course Dbjectives

# Toinbroduce the fundamental concepts and technigues of Natural language Processing{LF)
#« Toanalyzing words based aon Text processing,

#« Toanalyzing words based on Morphalogy.

#  Toexaming the syniax and EBnguage madeling

« Togel acqualntad with syntax and semantics

Course Outcomes

After completion of the course, the studanis will be able to

CO1 - Understand the principles and process the Human Languages such as English using
computers, (K2)

C02 - Creating CORPUS linguistics based on digestive approach (Text Corpus methed). (K2)

C03 - Demonstrate the technigues Tor lext-based Procassing of NLP with respect to morphology. (Kd)

CO4 - Perdorm POS Wagging for a given natural language, (K3)

GOS8 - Check the symtactic and semeantic comectness of santences using grammars and labelling. (K3)

UNIT | INTRODUCTION TO NLP (9 Hrs)
Intreduction to variows levels of natural language processing, Ambiguities and computational
challengas in processing varous natural l[anguages, Infroduction to Real life applications of
HLP such as spell and grammar checkers, information extraction, and machine translation.

UNIT Il TEXT PROCESSING (9 Hrs)
Character Encoding, Word Segmentation, Sentence Segmentation, Infroduction to Caorpora, Corpora
Analysis,

UNIT Ill MORPHOLOGY (9 Hrs)

Inflectional and Derivation Morphology, Morphological Analysis and Generalion using finile state
fransducers.

UNIT IV LEXICAL SYNTAX ANDLANGUAGE MODELING {9 Hrs)
Introduclion o word types, POS Tagging, Maximum Enfropy Models for POS tagging, Mulli-word
Expressions- The role of language models. Simpla N-gram models, Estmating parameters and
smoothing. Evaluating language modeks,

LUNIT ¥V SYNTAX AND SEMANTICS (9 Hrs)
Introduciion o phrases, clauses and senlence stucture, Shallow Parsing and Chuniing, Shallow
Parsing with Cond#ional Random Fields (CRF), Lexical Semantics, Word Sense. Disamblguation,
WordMet, Thematic Roles, Semantic Role Labelling with CRFs, Applications of NLP.

Text Books

1. Dan Jurafsky, James H. Martin, “Speach and Language Processing”, Third Edition, Prentice Hall,
2018,

2. EmilyBender,"LinguisticsFundamentalsforM L P MorganClaypoolPublishers, 2013,
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3. Jacob Eisensisin, “Introduction to Natural Language Processing”, MIT Press, 2019,

Reference Books
1. Chris Manning, Hinrich Schuetze, "Foundations of Statistical Matural Language Processing”, MIT

Press, 1999,

2. Cole Howard, Hobson Lane, Hannes Hapke, "Natural Language Processing In Aclion™ Manning
Pubslication 2019,

3. LiDeng, Yang Liu “*Deep Learning in Nalural Language Processing "Springer, 201 6.

4. Tom Hoobyar, Tom Dotz, Susan Sanders, "NLP The Essental Guide to Newro-Linguisiic
Programming”, William Mormow Paperbacks, 2013,

5. Kale Burion, "Coaching With NLP For Dummies®, Wilay, 2011,

Web Resources
1. hitps:fiimachinelearningmastery. com/natural-anguage-processing/
2.  htps:Mowardsdatascience. comfyour-guide-to-natural-language-processing-nip-4Bea251 1f6e1
3. hilpshenw.nlp.combwhat-s-nip/
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U19ADOTE ARTIFICIAL INTELLIGENCE APPLICATIONS L T P C Hrs

{Common to EEE, ECE, CSE, IT, ICE, MECH, CIVIL, 12 0 0 3 45
CCE, BME)

Course Objectives

= To shudy the basic design concept of Al

=  Toundarstand the Machine lcaming concepts,

To leam the concept of Deep leaming and its applicalions

To leam the concept of RPA

To acquire the skill 1o design & chatbot using NLP.

Course Qutcomes

After completion of the course, the sfudents will be able to
CO - Apply the concept of dala sclence, [K4)

G032 - Understand the concept of Machine learning. (K2)

03 - Understand the concept of Deap Learning. (K2)

CO4 - Apply the design ideas in RPA. (K4)

CO5 - Make use of NLF concepts o creats chalbol. (K3)

UNIT | INTRODUCTION (9 Hrs)
Infrodusction — Alan Tuwring and Turing test - The rise and fall of expert systern - lechnalogical drivers of
maodemn Al -Structure of Al-Data: types of Dala - Big Data - Database and other tools - Data Process -
Ethics and Governance -Data terms.

UNIT Il MACHINE LEARNING (9 Hrs)
Machine leaming - Standard deviation - the normal distribution - Naive Bayes Classifier - K-Nearest
Meighbor - Linear ragression - K-Means Cluslering.

UNIT lil DEEP LEARNING (9 Hrs)
Deep Leaming - Difference between Deep Learning and Machneg leaming - ANN — Backpropagation
— RMM - CNM = GAN - Deep Leaming Applications - Use Case; detecting Alzheimer's Disease -
Deep Learning Hardware - When to use Deap Leaning? - Drawbacks of deep learming.

UNIT W ROBOTIC PROCESS AUTOMATION (8 Hrs)
RPA - pros and cons of RPA - Determine the nght function o aulomate - asaess the processes - RAP
and Al - RPA In the real world.

UNIT V NATURAL LANGUAGE PROCESSING (9 Hrs)

Challenges of NLP - Understanding How Al translaled Language - NLP in real World - Volce
Commane = Virtual assistants — Chatbot - Future of NLP - The Future of Al

Text Books
1. Dankel Jurafsky, James H. Martin, "Speech and Language Processing” Third Editien, 2000,

2. 8. Kanimozhi Suguna, M. Dhivya, Sara Paiva,"Arificial Intelligence (AlReceni Trends and
Applications” CRC Press, 2021.
3. Mavin Sabharwal, Amit Agrawal, “Cognitive Virual Assistants  Using Google

Dialogfiow” Aprass, 2020,
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Reference Books

1. Durkin, J., "Expert systems Design and Development”, Macmillan, 1954,

2. Peter Jackson, “Inroduction to Expert Systems”, Addison Wesley Longman, 1994,

3. Amir Sheval,” Designing Bots: Creating Conversational Experiences” CrReilly, 2017,

4. Anik Das and Rashid Khan, Build Better Chatbots: A Complete Guide 1o Gefting Startad with
Chatbots™ Apress 2047,

5. Akhil Mitlal “Getfing Staried with Chalbols: Learn and create your own chathot with deep
understanding of Artificial Intelligance and Machine Leaming® BPB Publications, 2018

Web Resources

1. hitps:f'www. javalpoinl.comiapplication-af-ai

£. hitps:iipylorch orgfutorials/eginnedchatbot_tutarial himi

3. hrtps:.'.m-nw.my'guauaaming.mmfbhgﬁaaslm-ﬂ-mndmmaniﬁdal-hwlgmm-uhaw

4. https:ifocw. mit. edulcowrsesialectrical-enginearing-and-computer-science/8-034-artificial-
intelligence-fall-2010Meciure-videosieciure-3-reasoning-goak-rees-and-rule-basad-expeart-
sy=teme

5. hipziwww. umel edul~joshik/msis480/chapt1.htm
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