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List of Revised Courses

Chemical Engineering
: B.Tech.

Academic Year : 2018-19

List of Revised Courses

Name of the Course

(IJA CH7TPC15
(/8 CH7TPE41
(IS CH8TPC17
(IZ9 CHS8TPES51
(IFA CH8TOE41
CHO1TBSO1
(/A CHO1TESO1
CHO1TBS02
CHO1TMCO1
(VA CHO1PBSO1
I8 CHO1PESO1
iV CHO1PES02
I CHO2TBSO03
I3 CHO02TBS04
I CHO2TESO3

New Separation Processes
Petroleum Refinery Engineering
Project Engineering, Economics & Management

Petrochemical Technology

Optimization Techniques

Physics

Basic Electrical Engineering
Mathematics-I

Environmental Studies

Physics Lab

Basic Electrical Engineering Lab
Engineering Graphics & Design Lab
Mathematics-II

Chemistry

Thermodynamics
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Minutes of Meetings (MoM) of Board of Studies (BoS)
Academic Year: 2018-19
School : School of Studies of Engineering and Technology

Department : Chemical Engineering
Date and Time : May 15,2018 - 11:00 AM
Venue : HoD room

Minutes of Meeting

The scheduled meeting of members of Board of Studies (BOS) was held today (15% May
2018) in the office of the HoD Chemical Engineering to design and discuss the scheme and
syllabus of B.Tech. (Chemical Engineering) Vil and VIl Semester as per CBCS. Following
members were present in the meeting :

L. Prof. S. N.Saha (HoD Chemical Engg. - cum- Chairman, BOS)

2. Dr.A.K. Chandrakar (Member BOS, Asst. Prof,, Dept. of Chemical Engg.)

3. Mr. Neeraj Chandraker (Invited Member, Asst. Prof, Dept. of Chemical Engg.)
4. Mr. Amit Jain (Invited Member, Asst. Prof, Dept. of Chemical Engg.)

5.

Mrs. A. N. Joshi (Invited Member, Asst. Prof,, Dept. of Chemical Engg.)
6. Mr.G. P. Dewangan (Invited Member, Asst. Prof,, Dept. of Chemical Engg.)
7. Mr. V. P. Yadav (Invited Member, Asst. Prof,, Dept. of Chemical Engg.)

In this meeting, above mentioned members discussed and proposed the scheme
and syllabus of B. Tech. (Chemical Engineering) VIl and VIl semester as per CBCS as
enclosed 20 pages duly signed by the chairman, member and invited members of the BOS

By inadvertent mistake subject names of the Practical Courses of VI semester of
course codes CH6PPC06 and CH6PPCO7 were not mentioned, these subject names are
Mass Transfer-1l Lab and Process Dynamics and Control Lab, respectively.

Since the member Prof. Chandan Guha (Department of Chemical Engineering,
Jadavpur University, Kolkata) could not attend this meeting due to his pre-occupation, as
per his suggestion on telephonic conferencing with the members, this scheme and
syllabus is being sent to the external BOS member Prof. C. Guha, for his review and formal
consent as on today (15% May 2018).
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Prof. S. N. Saha Dr. A. K. Chandrakar Mr. Neeraj Chandraker
Chairman, BOS Member, BOS Invited Member, BOS
HOD, Chemical Engg. Asst. Prof,, Chem. Engg. Asst. Prof., Chem. Engg.

Mr. Amit Jain Mrs. A. N> foshi Mr. G. P. Dewangan
Invited Member, BOS Invited Member, BOS Invited Member, BOS
Asst. Prof,, Chem. Engg. Asst. Prof,, Chem. Engg. Asst. Prof.,, Chem. Engg.
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MyAV. P. Yadav
Invited Member, BOS
Asst, Prof,, Chem. Engg.
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The following courses were revised in the of B. Tech. Final year (VII and VIII Semesters) :
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0.0

New Separation Processes (CH7TPC15)

Petroleum Refinery Engineering (CH7TPE41)

Project Engineering, Economics & Management (CH8TPC17)
Petrochemical Technology (CH8TPE51)

Optimization Techniques (CH8TOE41)

3

¢

3

¢

7 7
0.0 0.0

The following new courses were introduced in the of B. Tech. Final year (VII and VIII
Semesters):

3

¢

Process Equipment Design-I1I (CH7TPC13)

Design and Development of Catalyst (CH7TPE43)
Membrane Separation Processes (CH8TPES53)
Water Conservation and Management (CH7TOE32)
Process Modeling & Simulation (CH8TOE42)
Renewable Energy (CH8TOE43)

7 7
0.0 0.0

R/
0.0

R/
0.0

R/
0.0
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HoD, Chemical Engineering

oY Wwen/ Institute of Technology
% e fRiwfraem, e (8.91.)

Aurn Ghasidac Viehwavidvalava, Bitaspur (C.65.)

Signature & Seal of HoD
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The following courses were revised in the of B. Tech. Final year (VII and VIII Semesters) :
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Physics (CHO1TBS01)

Basic Electrical Engineering (CHO1TES01)
Mathematics-1 (CHO1TBS02)

Environmental Studies (CHO01TMCO01)

Physics Lab (CHO1PBS01)

Basic Electrical Engineering Lab (CHO1PES01)
Engineering Graphics & Design Lab (CH01PES02)
Mathematics-I1I (CHO2TBS03)

Chemistry (CHO2TBS04)

Thermodynamics (CHO2TES03)

3

¢

3

¢

7 7 7
0.0 0.0 0.0

3

¢

3

¢

7 7
0.0 0.0

The following new courses were introduced in the of B. Tech. Final year (VII and VIII
Semesters):

English (CHO1THS01)

Induction Training Programme (CHO1PMCO01)
Programming For Problem Solving (CHO2TES02)
Programming For Problem Solving Lab (CHO2PES03)

R/
0.0

7 7
0.0 0.0

R/
0.0

rREeR e, Sarafe afiEifid

HoD, Chemical Engineering

weafrd G/ Institute of Technology
% ailers Riwfrae, e (8.91.)

Aury Ghasidas Viehwavidvalava. Bitasonr (C.43.)

Signature & Seal of HoD
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Scheme and Syllabus

DEPARTMENT OF CHEMICAL ENGINEERING

INSTITUTE OF TECHNOLOGY
GURU GHASIDAS VISHWAVIDYALAYA, BILASPUR (C.G.)
(A Central University Established by the Central University Ordinance 2009, No. 3 of 2009)

SCHEME FOR EXAMINATION
B.Tech, (FOUR YEAR) DEGREE COURSE, CHEMICAL ENGINEERING

FOURTH YEAR, SEVENTH SEMESTER

g Z Periods R - valuation Sulumc

S. Course No, Ut T e —
No £ Subjeet [ T p Sessional | ESE Sub 1 Credits |

i THEORY — B Vg IA_ | MSE | Toal | ™™ | Total |
01. CH7TPCI13 | Process Equipment Design- 11 new cqurge (| 20 20 40 60 100 4

e 4 —
02, (H""l P( 14 | Chemical Reaction Engineering-I1 3 1 20 | 20 40 60 100 4
03. C ll”TI’CH New Separation Processes 3 1 - 20 20 40 ' 60 100 -+
04 CH7TPE4X 3 1 - 20 20 40 | 60 100 4 |
05 CH7TOE3X 3 1 ‘ 20 | 20 40 l 60 100 R
PRACTICAL J
01 CHTPPCO8 | Minor Project - ] - 6 | 30 ' | 30 | 20 50 | 3 ‘
02 CH7PPCO09 | Vocational Training Viva Cum Seminar - - 3 ' 50 ‘ - 50 ’ - 50 2
TOTAL is[s]o]| | | 600 | 25

IA ~ Internal Assessment MSE - Mid Semester Examination ESE - End Semester Examination

Total Marks — 600 Total Periods - 29 Total Credits - 25

BOS held on 15t May 2018 ( fia
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DEPARTMENT OF CHEMICAL ENGINEERING

INSTITUTE OF TECHNOLOGY
GURU GHASIDAS VISHWAVIDYALAYA, BILASPUR (C.G.)
(A Central University Established by the Central University Ordinance 2009, No, 3 of 2009)

SCHEME FOR EXAI\'IINATION
B.Tech, (FOUR YEAR) DEGREE COURSE, CHEMICAL ENGINEERING

FOURTH YEAR, EIGHTH SEMESTER

Cotne No, Seiiad ' Pcrlods REE= __ Evaluation SLhcmc i 1
—No. THEORY Subj L ‘ T l’ bn\lolul Sub | Credits
L e \15}: n.m , ES Total |
01. CHSTPCM Process Equipment Design- lIl | 3 I - ’O ‘70 60 i 4
02. CHSTPC17 Pm]ul Euunuring Economics & , ‘ - I
Z2 | Management joL 3 ’0 60 ' 10 2
04. l CHSTPESX ERE t_ ‘ 20 ’O |
| @ g 1 2 | lOll
06. ol oy, - 3 ‘ =y il
L | CHSTOE4X : I i | 20 , 4 60 JJoo I 4 ‘
= ! }
[

PRACTICAL

ot JEI’I—CT Project e i m j 60 | 4ﬂ 100 1_4 ]

L wn f—;’fﬂ (8] BED
i —— Se—

,' 0 |
L e
TA ~ Internal Assessment

MSE ~ Mid Semester Examination ESE - End Semester Examination

Total Marks — 500 Total Periods - 24 Total Credits - 20

BOS held on 15t May 2018
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DEPARTMENT OF CHEMICAL ENGINEERING

INSTITUTE OF TECHNOLOGY
GURU GHASIDAS VISHWAVIDYALAYA, BILASPUR (C.G.)
(A Central University Established by the Central University Ordinance 2009, No. 3 of 2009)

LIST OF PROFESSIONAL ELECTIVES OFFERD BY DEPARTMENT OF CHEMICAL ENGINEERING
FOR VII and VIII SEMESTER

Semester Subject Code (PE) Subject
CHTTPEA41 I‘:trulcum Refinery Engineering e
v CHTTPE42 Polymer chhnolﬁg‘ -1 =)
CHTTPE43 Design and Development ol’Cn;Iv;l New Courre
5 CHSTPES1 Pulr;;gil;micnl 'I'cchnnlogy_ o
v CHSTPES2 Polymer Technology - 11 i
CHSTPES3 N \iclngﬁnc Separation Pr«;;csses 77New Course

PE - Professional Elective
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DEPARTMENT OF CHEMICAL ENGINEERING

INSTITUTE OF TECHNOLOGY
GURU GHASIDAS VISHWAVIDYALAYA, BILASPUR (C.G.)
(A Central University Established by the Central University Ordinance 2009, No. 3 of 2009)

LIST OF OPEN ELECTIVES OFFERD FOR VII and VIII SEMESTER

Semester | Subject Code (OE) Subject
i ! 7(?"%!'0!531 Transport Phenomena
b W 77(.‘"71'()!&32 Water Conservation and Management New C;' rse
it ] (‘HRTOL‘-;IB ()pli;xilution chhni;];esir o
Vil CllsT—OF.JZ | Process Mudd;g &VSimulation New Course
CHSTOE43 Renewable Energy New Course

OE- Open Elective

Note: In addition to the open elective courses, as prescribed above, the students are free to opt for any other subject
of same credit from inter/intra school duly approved by the Board of Studies of the respective departments.
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B. Tech. Syllabus (CBCS) Department of Chemical Engineering

20% Change
CH7TPC15 : New Separation Processes (310)
Unit I : Overview of Separation Processes: Basic Concepts of Separation Processes,
Physico-Chemical Properties and Other Factors Controlling Separation, Limitations of

Conventional Separation Processes and New Separation Processes, Equilibrium and Rate
Governed Separation Processes and their Characteristics.

Unit Il : Membrane Based Separation Processes: Principle of Membrane Separations
Process, Advantages and Disadvantages, Classification, Membrane Materials, General
Methods of Preparation and Characterization of Membranes, Membrane Modules,
Concentration Polarization.

Unit III : Porous Membrane Based Processes: Reverse Osmosis, Ultrafiltration,
Microfiltration, Nano-filtration, Dialysis, lon-Selective Membranes and Electro-dialysis,
Industrial Applications of Porous Membrane Based Processes.

Unit IV : Non-Porous Membrane Based Processes: Gas separation, Pervaporation, Liquid
Membranes and their Industrial Applications, Medical Applications of Membranes,
Miscellaneous Membrane Processes, Membrane Distillation, Membrane Reactors.

Unit V: Other Non-Conventional Separation Processes: Foam and Bubble Fractionation,
Pressure and Temperature Swing Adsorption, Cloud Point Extraction, Centrifugal Separation
Processes, Super Critical Fluid Extraction.

Text Books :

1. Separation Process Principles by | D Seader and E | Henley John Wiley & Sons, Inc.

2. Separation Processes by C ] King, McGraw-Hill, Inc.

3. Membrane Separation Processes by K. Nath, PHI, New Delhi.

4. Membrane Technology and Applications by R W Baker, John Wiley and Sons, Ltd, UK.
5. Handbook of Industrial Membrane Technology by M.C. Porter, Crest Publishing House,

T ;
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BOS held on 15 May 2018

Program Revision Criteria - 1 (1.1.2)




TS grile fReafeeraa

(A Ry st 2000 7. 25 B i TR B Rvefere)

or, R - 495009 (B1.)

Guru Ghasidas Vishwavidyalaya
(A Central University stablished by the CenralUnivesites Act 2009 . 25 of2009)

Koni, Bilaspur - 495009 (C.G.)

B. Tech. Syllabus (CBCS) Department of Chemical Engineering

CH7TPE41: Petroleum Refinery Engineering (310) 0% Chuge

Unit I : Petroleum Crude and Refining : Origin, Formation & Occurrence of Petroleum
Crude, Exploration, Drilling and Processing, Reserve and Deposit of World, Indian Petroleum
Refinery, Compositions, Classification & Physical Properties of Petroleum Crude.

Unit Il : Physical Properties and Testing Methods of Petroleum Products : Evaluation of
Petroleum, Physco-Chemical Properties of Various Petroleum Products as Per APl / ASTM /
BIS Specifications.

Unit 11l : Crude Processing : Pre-Treatment of Crude, Heating Techniques of Crude, Types
of Distillation Columns & their Efficiencies, Atmospheric and Vacuum Distillation of Crude,
Blending of Gasoline.

Unit IV : Chemical Treatment & Refining Operation : Chemical Treatment of Petroleum
Products, Caustic Soda Treatment, Treatment With H250: & Hz, Mercaptan Removal &
Oxidation Process, Sulphur-Removal From Petroleum Products - Doctor’s Treatment, Hydro
De-Sulphurization, Dewaxing and Refining of Lubricating Qils.

Unit V : Cracking & Reforming Operation : Visbreaking, Thermal Cracking, Catalytic
Cracking, Hydrocracking, Catalytic Reforming, Alkylation, Isomerization and Polymerization,
Naphtha Cracking, Delayed Coking & Fluidized Coking.

Text Books :

1. Petroleum Refinery Engineering by W.L. Nelson

2. Petroleum Refining by Gary and Handwarke, Marcel Dekker

3. Petroleum Refining & Petrochemicals by N.K. Sinha, Umesh Publications New Delhi.

4. Petroleum Refining Technology by L.D. Mall, CBS Publishers & Distributors Pvt. Ltd. New
Delhi.

BOS held on 15* May 2018
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B. Tech. Syllabus (CBCS) Department of Chemical Engineering
60% Change

CH8TPC17: Project Engineering, Economics & Management (3 10)

Unit 1 : Nature and Importance of Project and Project Engineering : Concept of Project
and Project Management, Characteristics of Project, Introduction to Project Engineering,
Role of a Project Leader, General Design Considerations, Plant Layout and Site Selection,
Flow Diagram, Concept of Scale Up, Concepts of Techno-Economic Feasibility Report.

Unit II : Technical and Financial Analysis : Technical Analysis, Financial Analysis,
Significance of Financial Analysis, Elementary Knowledge of Book of accounts- Journal,
Ledger, Balance sheet, Profit and Loss Account. Cost Estimation, Cash Flow Investment,

Production Cost, Capital Investment, Cost Indices, Production and Overhead Cost, Interest
and Taxes.

Unit 111 : Project Financing and Value Engineering : Meaning and Importance of Project
Finance, Means of Finance and Sources of Project in India, Financial Institution Structure and
Financial Assistance, Norms of Finance and Term Loan Procedure, Value Engineering —
Function, Aims and Procedure.

Unit IV : Capital Expenditure, Profitability & Alternative Investments : Importance and
Kinds of Capital Expenditure Decision, Capital Budgeting Process, Criteria of Capital
Budgeting, Depreciation and its Calculation Methods, Methods of calculating profitability,
Alternative investments, Break Even Analysis.

Unit V : Network Techniques for Project Management : Introduction, Development of
Project Network, Network Scheduling, Critical Path Method, Program Evaluation & Review
Technique, Planning and Scheduling of Activity Networks, Time Analysis, Gantt Chart.

Text Books :

1. Plant Design & Economics for chemical Engineers by M.S. Peters & K. D. Timmerhaus.

2. Projects: Planning, Analysis, Selection, Financing, Implementation and Review by
Prasanna Chandra.

3. Project Engineering of Process Plants by H. F. Rase

4. Pilot Plants and Models and Scale up Methods in Chemical Engineering by R. E.
Johnston.

Ceioens

BOS held on 15" May 2018
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B. Tech. Syllabus {CBCS) Department of Chemical Engineerin
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30% Change
CH8TPES1: Petrochemical Technology (310)

UnitI: Survey of Petrochemical Industries : Petrochemical Industries in India, Plastic and
Synthetic Fiber Industries, Product of Petroleum Industries, Feed Stocks for Petrochemical
Production, Purification and Separation of Feed Stocks, Chemicals from Methane.

Unit I : Chemicals From C; Hydrocarbons : Chemicals from Ethane, Ethylene and
Acetylene, Naphtha Cracking and Reforming, Hydrogen from Reforming of Hydrocarbons.

Unit Il : Chemicals From C3, Cs+ and Higher Fractions : Chemicals from Propane,
Propylene, Butanes, Butylene etc. Production of Synthesis Gases from Higher Fractions.
Carbon Compound, Dehydrogenation of Hydrocarbon and Higher Paraffins.

Unit IV : Polymers of Olefins : Polymers and their Properties, Polymers from Olefins-
Polyethylene (HDPE, LDPE), Polypropylene, Vinyl Polymers. Production of BTX, Benzene
Derivatives, Products from Toluene, Oxidation Products of Toluene, Synthetic Fibers and
their Production.

UnitV: Synthetic Rubber, Plastics and Detergents : Synthetic Rubber and its Production,
Classifications of Plastics, Different types of Resin and their Production, ABS Plastics, Poly
Carbonates (PC), Poly Urethanes, Polyamides, Polystyrene, Synthetic Detergents and their
Production, Petroleum Coke and Carbon Black.

Text Books:
1. Modern Petroleum Technology by G.D. Hobson and W Pow.
2. A Textbook on Petrochemical Technology by Bhaskara Rao.

@% oS8

BOS held on 15" May 2018
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B. Tech. Syllabus (CBCS) Department of Chemical Engineering

20% Change
CH8TOE41 : Optimization Techniques (310)

System Analysis and Modeling : Introduction to Systems Analysis and Modeling with
Reference to Chemical Engineering Problems, Differential Method for Solving One and Two
Variable Problems With and Without Constraints, Case Studies, Application of Langrangian
Multiplier Method.

Search Methods: One Dimensional Search Method- Newton's Method, Quasi Newton's
Method, Polynomial Approximation Methods, Sequential Search Methods - Golden Section
Method, Dichotomous Search Method, Interval Halving Method, Fibonacci Method.

Linear Programming: Modeling, Graphical Method, Single Phase Simplex Method, Two
Phase Simplex Method, Duality, Dual Simplex Method.

Geometric Programming: As Applied to Chemical Engineering Problems with Degree of
Difficulty Equal to Zero and One, with and without Constraints.

Dynamic Programming: Introduction to Dynamic Programming as Applied to Discrete
Multistage Problems Like Cascade of CSTR, Train of Heat Exchanger etc, Computer
Programming Techniques applied to Optimization.

Methods for Global Optimization.

Text Books :

1. Optimization Theory and Practice by Beveridge and Schecheter

2. Optimization Techniques for chemical Engineers by AsgharHussain
3. Optimization by S.5. Rao

4. Linear Programming by Hadley

ol PraNpp® Bt G
N\ V/(X
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SCHEME OF EXAMINATION
B.TECH (FOUR YEAR) DEGREE COURSE
FIRST YEAR , CHEMICAL ENGINEERING

SEMESTER I (COURSE-A)
EFFECTIVE FROM SESSION 2018-19

SL.  SUBJECT [ SUBJECTS PERIODS/'WEEK  EVALUATION CREDITS
NO. CODE SCHEME
L I [P [IATESE|TOTAL

THEORY
| CHOITBS01 | PHYSICS 3 1 0l30] 70 100 4
Yag | | BASIC ELECTRICAL

CHOTTESOL ENGINEERING 3 1l ol30| 70 100 P
i | CHO1TBSO02 MATHEMATICS-| 3 1 0l 30 70 0 P
I | CHOITHS01 | ENGLISH [ 3| o] 0|30 70 100 |
5 | TENVIRONMENTAL

CHOITMCB01 | SCIENCES 1 0 o O [ 0

PRACTICAI

| | CHO1IPBSO1 | PHYSKS LAB | 0! o] 330 20| 50 15
2 | | BASIC ELECTRICAL |
CHO1PESOL ENGINEERING LAB 0 of 2130 20 50 1
3 | | ENGINEERING
GRAPHICS &
CHO1PESO2 DESIGN 1 0 3| 30| 20 50 25
o | INDUCTION
TRAINNING
CHOIPMOCO PROGRAMME 0 0
TOTAI | 20
INTERNAL ASSESSMENT  ESE — END SEMESTER EXAM.  L- LECTURE  T-
TORIAL P-PRACTICAL ;
“\ o y
"\JX
> \ g =
NI
X oo v
\
\ . ° ’ =
L,»')—C”‘-'\‘ e
[\,//\Oq/,x.n'g,;?" % .;)\". |
v \\' ‘4 Py ™ o o
e .‘ 0\ =
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SCHEME OF EXAMINATION
B.TECH (FOUR YEAR) DEGREE COURSE
FIRST YEAR , CHEMICAL ENGINEERING

SEMESTER I (COURSE-B)
EFFECTIVE FROM SESSION 2018-19

SL. [SUBJECT [ SUBJECTS PERIODS/WEEK | EVALUATION CREDITS
NO. | CODI SCHEM!
I P | IA[ESE | TOTAI
THEORY
| CHO2TBS03 | MATHEMATICS-! 3 1 030 70 100 4
CHO2TBSO4 | CHEMISTRY 3 0/ 30 70 100 4
| PROGRAMMING FOR |
CHO2TESD2 | PROBLEM SOLVING 3 o| ol 30 0 100 3
I | CHO2TESO3 | THERMODYNAMICS 3 1 ol 30 70 100 3
PRACTICAL
CHO2PBSOZ | CHEMISTRY LAB 0 0 130 20 1
2 PROGRAMMING FOR
PROBLEM SOLVING
CHOZPESD3 | LAB 0 0 3| 30 0 50 15
3 | " WORKSHOP &
MANUFACTURING
: CHO2PESOS | PRACTICES 1 0 3|30 20 50 25
\ :
\ "
e \ TOTAL 205
= M
\ \ ‘1‘;\ INTERNAL ASSESSMENT  ESE - END SEMESTER EXAM.  L- LECTURI
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SUBRIEC T COmm/SsSLasIec )

CHOITRSULPHYSICS

Unit - 12 Opties: Interferemce nmd DNTraction
Imtroduction, Young's experiment. theoey of

N

nerterence, (
VRTINS HiNg experiment
Hraction, ¢

Diffruction of light, Fresmet and Frounhofer"s ¢

L nit - 2: Electromagnetic Theory

Coudomb's law, clectrosttios Geld and potential, clectnic

comtinuity for charge cooservution

Unit - 3: Laser and Fiber optics

Imtroduction, elementary idea of spontancous and stimulated enyissis

coefticients, Types of lasers and [mportant applscations of lasers

Introduct fibers, basic

n o optica principles of

ification of optical fibes

angle, cla

Uit <4: Semicondwctor Physics and Devices
Farmation of energy Energy band gap of metals. insals
| ESirifsic

conductoes and semiconductars, warking of PN

n solids

Intrinsic a semicoaductors, Fermi Sevels in |

unain

Unit - 5; Introduction to Quantum Mechanics

Introduction (o QuantumMechanics. Phatoclectne ellfect. Complon eflect

wave functioe, De-Broghe waves, Phase and Group velocity

cquidion, particle in g box ¢ 1-Dimention

I'ext Books and References
1) Applied Physics — 1 and |

Novnest Gupta, Dbanpat Ra

2) S. K. Srivastayo and R. A, Yaday, New A
i) by Uma Mukberjee, Narosa Publicatios

1) Engg, Physics by M. N. Avadhanula, S. Chand Pub

3) cutricicy and Magnetism by Rangwala and Mabajan, Taus

Maodemn Piosics by Beiser, MoGraw Hill Inc, Ne . P
X Maodern Prysics by Mani and Mehna, East-West Press

9 Introduction

y Electrodynamics, Dayid Griffith

10) 1. Singh, Semiconductor Opoclectronics: Phvsics and

1) B.E A Saxkhand M. (

12) 8. M Sze, Semiconductor Devices: Phasies and fechnolog

Teich, Fumdames

s
15) Yariy and P, Yeh, Phitooicos: ( Ipticul Flectromics in
(0

14) P Bhattachsyva, Semiconducios Optockectromc

15) Omline cou

el USemicanductor Optoeiectronics

16) Online course: "Opteelectromic Mmerals mnd Device

vherent
Hracton due 1o plase ¢
Nux, Gauss' law. Poisson's and Laplace’s agqumslon

Ampere's and Famday's laws, M

ptical fiber, critical angle

s and s
s and exirinses semoomuctons

Jiodes and Hipolar Junctics

Iivisson and Germer e

ge Pub. Ne

evhm A
John Wilev & Sons, Ing,, 2IX
l‘\ IL

Lomimie

Photonics
Modern
Jevices. Prentice Hall of Indin

w M R Shensaoy on NPTEL

by Momica Kautivar &

40% Change

-prism and

and noe-coherent sources, |

Hract

moerasing

Equation ol

wwell's BElectramagnetic equations

m, active medam, population mversson, Fainsigin’s

wmensl aperiury, masimum sovepiancs

m ol seenicondugiog

conductors,

Plectrica! comductivity in

transisios

wWare-neriie &

A1y, uncormanty principse

nent, Schrodinger wave

& Co

w Dalh

oCirmw Hall

199

6} Concepts of Physics Pant -l by H. C. Verma, BharatiBhawan (P&D), 1998

n 1995

1998

fogy, MeGrrawsHill Inc. ¢ 1995)

(KN

cations, Oxford University Press, New York
1997)

o Deepak Gupta v NP1
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. 20% Changs
Subject code | ' P | Credn
CHOITESOIBASIC ELCETRICAL ENGINEERING i ] | (L) -
1. Elements in an Electrical circuit: R, L, C, Diode, voltage and current sources (31 + 1T}

2.DC circuits. KCL. KVL. Network theorems, Mesh and nodal analysis |61 21

3.Step response in R, RC, RLC circuits [3L+11

4. Phasor analysss of AC circuits [60L.+2T]

S, Single-phase and 3-phase circuits. (3L+1T)

6. Two port networks, BIT, CE and small signal model. operational amplifiers, model and
applications. (3L=1T)

7. Introduction to digital ¢ircuits (61 427)

8. Transformers: modelling and analysis. (6L+21)

9. Energy in magnet ic field. (3L+1T)

10. Electromechunical encrgy conversion; principles and examples (3L+1T)

11. Principles of measurement of voltiage, current and power (31.+1T)

,Aji‘ N\ / ‘ ’ ‘
'vnv. 1% "{' )\ _'.,'.1""’ \ ‘»J/\.t"’
A&\ s 20 T, \ (‘,[“’nl 8
AN\ ,";.“i,‘f;..*-‘-’,' LN AR W/ 091

‘;\ \,‘ .':\' 5,

\ 9’\'\‘-
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21 1
fg /Yo e
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\'\1'.'\);\'( code | | P Credit
CHOITBSO2! MATHEMATICS-| } | 0 |

70% Changs

Basic concepts of linear algebra and veetor caleulus.

l. Linear Algebra: Matrices, Vectors. Determinants. Linear Systems (121, + 47)

Matrices, Vectors: Addition and Scalar Multiplication, Matrix Multiplication, Linear Systems
of Equations. Gauss Elimination, Lincar Independence, Rank of o Matrix. Vector Space,
Solutions of Linear Systems: Existence, Unigueness, Determinants, Cramers Rule. Inverse of

a Matrix. Gauss<Jordan Elimination.

2. Linear Algebra: Matrix Eigen value Problems (9L + 37T)
Eigen values, Eigenvectors, Applications of Eigen value Problems, Syvmmetric, Skew-
Symmetric, and Orthogonal Matrices. Asymptotes: definition, properties and problems.

3. Vector Differential Caleulus. G, Div, Curl (121 + 41)

Vectors in 2-Space and 3-Space, Inner Product (Dot Product). Vector Product (Cross
Product). Vector and Scalar Functions and Fields. Derivatives. Curves. Arc Length.
Curvature, Gradient of & Scalar Field, Directional Derivative, Divergence of a Vector Field.
Curl of a Vector Field

4. Integral Calculus, Integral Theorems (121, + 471)
Line Integrals, Path Independence of Line Integrals, Green's Theorem in the Plane, Surfaces

for Surface Integrals, Surface Integrals,
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| CODE/SUBJECT [ L
CHO1TMCO1/ENVIRONMENTAL | 3
SCIENCES

ENVIRONMENTAL STUDIES

Introduction 10 caviroamental

hnaportance, Concept of susstasmai

Tow

of cooaystesn . Energy 1 AN e

cconystem ) Grassland coasyster

nvers, WOANRS, ostumTIan), Natu

resources and tand use changs

and Impacts dus to mining. dam

Water: Use and over-—--exploitats

(intemational & inter---state) I'n

| CREDIT
)

80% Change e e B Y D ote
sk gl

atur of environmental studies, Soerwe and

Iy an | c wenent, Fooaysieny Structure and fenctson
conystem’ Tood chains, food webs and ecological sucoession a) Norest
mn o) Denert ecoxvatem d) AgQuatic ocosystems (pods, ssroama, lakes
ral Resowrce tenewat and  Non-—rencwable Resowrcs Land
Jd deyg lation tl ers nd dessTiificat . Dhetfow e Causcs

' " N ENVIromme foe L] Iversmy and wribal 3 FLETE LN
v of riace and ground water, oods, droughn ST E ver waler

ergy resources: Renewable and non-renew able cocrgy sources, use of

alternate energy sOurces, growing encryy necds, case studies Niodiversity snd ( ervation: Levels of
biclogical . diversicy gencti .flc_.l'\\ and ¢ » 53¢ Siversily I\; Reco . - f India
2 \ n -~ v
t
'
{ -
]
wil . i
NIV RO f biodiver | ! . 4
! | ,
> hic
wsthetic and informational val i ronment " | ! |
¢ vironmental | st Cause
" T : 2 &3
¢ ffocts and ntrol .- = ' !
< s Al vater 1 W none pollution Nu W hazards and huevsan health risks Sol !
ealt sks. Sols
vasies mansagement: Control meaw f wrbas ™ Justrial 1 ]
! Junt e ] . 10 15¢ tudics
Lavironmental Policies & Practices. Climate cRange bal warrmn ) e | fep)
r y < yer P et acid ramn
— .
NS mMPpacts on human conunutitics and agricw here. Lnvirow : I
Avironment Prolection Act
Air (Prevention Contro f Pollue . 2
&K ptrod O Mol “ A\t Water Prevention arwd nir o Pollur ) A
Vildlife Protection es 3 : : B Sbiay
oCt i Aot, Forest ( ervation Act Intermational agrecimcr Sontrea !
1cals and Convention on Riologica Diversn \ g
cal vers: CBD Vature reverves, tribal populations and ri ghis,
¢ confict y India onlext. Human « ommuniiics and the Favironems L. H
: : TR ne v (8 wn uman
popuiation growth Impacts on environ wnt, human health and welture. Resecth 1 ]
W esettiemaont ne refiabilitation
{ P Tectod >
Progect aflectod persons: case studies Dhsmater management: flood arthguak !
R Ca . AR, COyviones and
andibides Environmenta! Y ) ‘
] e nty novements C hipke e valisy of Rajost) I
: Ly Lan nvironmental
ehics: role of Indian and other religions and cultuee '
3 ures | vi neers n. Enavironmental
commuonsCaison and public awarene S studhes (2.8, UNCG vehicle n Deld 4 |:
hicl I \ teld work isit n
an arca 10 document environmental » et iver’ forest' Norafauna, et Vish I !
3 i . Yinl a iecal pothimed site
rhan Rural Industrial T It
L AVAgricultuea study f common plants, insccts, birds and ba < pringiples of
- . 4 4 S ipNe )
Jentification. Sty Iy of simple evusystem nd, niver
Suggested Reading:
e 4 Y 993 F
Meiek, . M. 1993 Water in Cris Facific Institinte for Studie e E \S
. t v mVIronment ¢
Secunty. Stockholm Env. tnssir  Oxiord Univ. e
_—
2 Grombine 3 2
rrembine, R Edward, and Pandit, MK 20113 hreats from Inda’s MHimalava d S
<ty aya dmenms. Sg >
339 36 37 - —
) A e .
Sengupta, R 2001, ¢ oy and cconom An approach to sustalnabd |
14 : y SNSL na e dove 2 h
ainab) evelopment. OUP
K Sodh N thwan »
| S., Gibso L. & Raven, I"H. ¢« L 20 Conservation 8 y: Voice !
3 rolog Voioes from the
Fropics. John Wiley & Sona \ l
A § . \
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WIESURBIES

AH

.
List of Experiments;
| 1o determ vl ng | \ 1 1 helf
10 de W retraglive andes o Jdispersive pomer
10 determing the sodiam light by Newios \ wehod
| lo determine wavelength ol sodit N
1o demonsirate the diffraction patic w h
Prang Hracton | n Spectromeid
J nine he wavelength ang imber ne 14
10 determine the spect e rotatson of sugar solution with
X N " he widkh e Singhe slit and duame i
by semicor e
b Wr gy band gap (| I usen T
) Jeierm the ¢ ralio by Thom nethe
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| SUBJECT CODENAME LT
CHOTPESOI! BASIC ELECTRICAL ENGINEERING LAB 0

TP | Credit
0 211

80% Change

List of experiments/demonstrations:

ship ring

» Basic safety precautions, Introduction and use of measuring instruments—voltmeter, ammeter,
multi-meter, ascilloscope. Real-life resistors, capacitors and inductors

» Measuring the steady-state and transient time-response of R<l, R-C, and R<L-C circuits to a
step change in voltage (transient may be observed on a storage oscilloscope),

7 Sinusoidal steady state response of R-L, and R-C circuits—impedance calculation and
verification. Observation of phase differences between current and voltage. Resonancein R-1-
C circuits,

7 Iranstormers: Observation of the no-load curremt wavelform on an oscilloscope  (non-
sinusosdalwave-shapeductoB-Heurvenonlinearityshouldbeshownalongwitha  discussion  abowt
harmonikesh. Leading of a transformer: measurement of primary and secondary voltages and
currents, and power

# Three-phase ransformers: Star and Delta connections. Voltage and Current relationships (line-
line vohtage, phase-to-neutral voltage, line and phase currents),

# Phase-shifts between the primary and secondary side. Cumulative three-phase power
in balanced three-phase circuits,

#  Demonstration of cut-out sections of machines: de machine (commutator-brush armangement),
induction machine (squirrel cage rotor), synchronous machine (field winging
arrangement) and single-phase induction machine,

7 Torque Speed Characteristic of separately excited de motor

# Synchronous speed of two and four-pole. three-phase induction motors. Direction reversal by
change of phase-sequence of connections. Torque-Stip Characteristic of an induction motor.
Crenerator operation of an induction machine driven at super synchronousspeed

» Synchronous Machine operating as a generator: stand-alone operation with a load,

Control of voltage through field exciation

”~

Demonstration of () de~de converters (b) de-ae converters-PWM wavelorm (¢) the

use of de-ac converter for speed control of an induction motor and (d) Components of

LT switchgear

2.4 . . . \‘
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| SUBJECT CODESUBIECT [L]T [P | Credit
CHOIPESO2/ENGINEERING GRAPHICS & DESIGN |1 [0 |3 2.3
LAR

80% Change

ENGINEERING GRAPHICS & DESIGN
UNIT-1
Introduction to Engineering Drawing
Principles  of  Engineering  Grophics  and  their significance, usage of Drawing
mstruments Jeftering. Conic sections including the Rectungular Hyperbola (General method
only).Cycloid, Epicycloid, Hypocycloid and Involute: Scakes - Plain, Diagonal and Vernier
Scitles.

UNIT-U

Orthographic Projections

Principles of Orthographic Projections-Conventions - Projections of Points and lines inclined
to both planes: Projections of planes inclined Planes - Auxiliary Planes

Projections of Regular Solids

Inclined to both the Planes- Auxiliary Views: Draw simple annotation. dimensioningand
scale.

UNIT-IH

Sections and Sectional Views of Right Angular Solids

Prism. Cylinder, Pyramid. Cone-Auxiliary Views; Development of surfaces of RightRegular
Solids - Prism. Pyramid, Cylinder and Cone; Draw the sectional orthographic viewsol
geometrical solids, objects from industry and dwellings { foundation 1o slab only)

UNIT-IV

Isometric Proiectinns covecing,

Principles of Isometric projection - Isometric Scale. lsometric Views, Conventions:lsonetric
Views of lines. Planes, Simple and compound Solids; Conversion of lsometricViews 1o
Orthographic Views and Vice-versa, Conventions;

UNIT-V

Overview of Computer Graphics

listing the computer technologics that  impact  on  graphical  communication,
Demonstratingknowledge of the theory of CAD software [such as: The Menu System,
loolbars  (Standard.Object  Propertics. Draw. Modify and  Dimension), Drawing Arca
(Background, Crosshairs,Coordinate System), Diglog boxes and windows, Shortcut menus
(Button Bars), TheCommand Line (where applicable). The Status Bar, Different methods of
zoom as used INCAD, Select and erase objects.: Isometric Views of lines, Planes, Simple and
compoundSolids],

Suggested Text/Reference Books:

(i) Bhatt N.D., Panchal V.M. & Ingle P.R.. (2014}, Engineering Drawing. Charotar
Publishing House

(11) Shah, M.B. & Rana B.C, (2008), Engincering Drawing and Computer Graphics, Pearson
Education

(nAgrawal B. & Agrawal C. M. (2012), Engincering Graphics. TMH Publication

(iv) Narayana, K.L. & P Kannaiah (2008). Text book on Engineering Drawing, Scitech
Publishers

(v) (Corresponding set of) CAD Software Theory and User Manuals

2
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| SUBJECT CODE [L]T TP Credit
CHO2TBSO3 MATHEMATICS-11 K 0 | 4

95% Change

l. Transforms [61. +2T)
Laplace Transforms, Fourier Series and Transfoems
2. First-Order ODEs |91 + 37

Basic Concepts.Solutions of Separable ODEs. Exact ODFEs. Linear ODEs Solving ODEs by
Laplace Transforms

3. Second-Order Linear ODEs (91 + 37]

Homogencous Linear ODEs  of  Secoad  Order.  Euler-( auchy Equations,
Wronskian, Nonhomogencous ODEs, Solution by Variation of Parumeters

4. Series Solutions of ODFEs. Special Functions [ 121 = 47

Power Series Method. Legendre.'s Equation, Legendre Polynomials, Bessel's Equation,
Bessel Functions, Sturm-Liouville Problems, Orthogonal Functions

5. Partial Different ial Equat ions (91 + 37)

Basic Concepts, Classification. Solution of PDEs: Separation of Variables, Fot ner Series,
Laplace Transforms

g 3\(&%
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SUBJECT CODE/NAMI L I P | Credit
CHO}'!HS[M/(_ HEMISTRY |3 | L +
80% Change
Unit-1 Concept of Quantum Energy and Spectroscopy: Quantization of | nergy. Regions of

spectrum.  Electronic Spectroscopy:  Electronic Transition, Woodward Ficsher nides for calculating X
wax OF cOnjugated dienes & o f-unsaturated carbonyl compound, various shifts in b ... and intensitics
Infrn Red Spectroscopy: Conditions for Infra Red Spectroscopy, Molecular vibrations & factors
affecting Infra Red frequencies. | 8 L)

Unit-Il  Chemical Bonding in Molecules: Introduction of chemical bonding. VSEPER Theory,
V.B.Theory and Molecular Orbital Theory. Energy level diagrams of diatomic molecules and fons |

16 L]

Unit-IIT Concept of Chirality, Enentiomers. Diastercomers. Meso-compounds and Recimic mixtures.
Conformation of Acyclic hydrocarbons (Ethane, Propane & n-Butane) and ( velic hydrocarbon
(Cyclohexanc), Plane of symmetry, Center of symmetry. Absolute and Relative Configuration (R &S.
D&LandE&Z). [ 81

Unit-IV  Reactivity of Organic Molkecules, Factors influencing acidity. basicity and nucleophilicity of
molecules, Kinetic vy thermodynamic control of reactions. 1121 ]

Unit-V Strategy for Synthesis of Organic Compounds: Reaction intermedintes: Subility of Free

Radicle, Carbocation and Carbanion. Introduction to reaction involving Addition, Elimination,
Substitution and Ring opening and Cyclization. | 16 L]
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SUBJECT CODE/ __SUBJECT____|L [T [P Credit |
CHOoLTES03/ THERMODYNAMICSEE (3 [ | | ©
Objectives:

Principles and application of first and second law of thermodynamics, and phase equilibria.

Contents :
1. Introduction- scope of thermodynamics, Dimensions and Units, Temperature, Pressure,
Work, Energy, Heat [31. + IT)

2. Energy conservation & first law of thermodynamics; State functions; Equilibrium; Phase
Rule; Reversible process; Constant P,V, T processes; Mass and energy balances for open
systems . [6L + 2T]

3. Phases, phase transitions, PVT behavior; description of materials — Ideal gas law, van der
Waals, virial and cubic equations of state; Reduced conditions & corresponding states
theories; correlations in description of material properties and behavior [61 + 2T

4. Heat effects-latent heat, sensible heat, standard heats of formation, reaction and
combustion. [3L + 1T]

h

Statements of the second law; Heat engines, Carnot's theorem,; Thermodynamic
Temperature Scales; Entropy; Eatropy changes of an ideal gas; Mathematical statement
of the second law; Entropy balance for open systems; Calculation of ideal work, Lost
work. (6L + 2T)

6. Thermodynamic property of fluids, Maxwell relations, 2-phase systems, graphs and
tables of thermodynamic properties. (6L + 2T)

7. Application of thermodynamics to flow processes-pumps, compressors and turbines
(3L +1T)

8. Thermodynamic analysis of steam power plants; Rankine cycle; Internal combustion
engine, Ono engine; Diesel enginesJet engine. (6L + 2T)

9. The Camot refrigerator; Vapor-compression cycle; Absorption refrigeration; Heat pump,
Liquefaction processes, (6L + 27T)

Suggested Text Books

1.J.M. Smith, H.C. Van Ness and M.M. Abbott, Introduction to Chemical Engineering
Thermodynamics, 7th edition, McGraw-Hill International Edition,2003.

Suggested References Books

.M J Moran, H N Shapire, D D Boettner and M B Bailey, Principles of Engineering
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