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List of Courses Focus on Employability/ Entrepreneurship/
Skill Development
Department : Chemical Engineering
Programme Name : B.Tech.

Guru Ghasidas Vishwavidyalaya
(A Central University Estzblished by the Central UniversitiesAct 2009 No. 25 of 2009)

Koni, Bilaspur - 495009 (C.G.)

Academic Year : 2021-22

List of Courses Focus on Employability/ Entrepreneurship/Skill Development

CS201TES02 Computer Programming

CS201PES02 Computer Programming Lab

- ME202PES04 Workshop Technology And Manufacturing Practices
CH203TPC02 Fluid Mechanics

VA CH203PPCO2 Fluid Mechanics Lab

CH203TPCO1 Material And Energy Balance Calculations

VA CH204TBS07 Numerical Methods In Chemical Engineering
CH204PBS03 Numerical Methods In Chemical Engineering Lab
CH204TPCO05 Particle And Fluid Particle Processing

0B CH204PPC03 Particle And Fluid Particle Processing Lab

st CH204TPCO6 Process Instrumentation

i CH204PPC04 Process Instrumentation Lab

ik CH204THSO02 Business Communication And Presentation Skill
v CHO5TPCO8 Heat Transfer

il CHO5PPCO6 Heat Transfer Lab

CHO5TPCO09 Mass Transfer-I

CHO5PPCO7 Mass Transfer-1 Lab

. CHOSTPC10 Chemical Reaction Engineering-I

e CHOS5PPCO8 Chemical Reaction Engineering Lab

sl CHO6TPC11 Mass Transfer-II

Lxi CHO6TPC12 Process Dynamics And Control

Ly CHO6TPC13 Process Equipment Design-I

CHO6TPE31 Fertilizer Technology

CHO6TPE32 Fuel Combustion Energy Technology

vl CHO6TPE21 Environmental Engineering

w3 CH7TPC13 Process Equipment Design-II

yya CH7TPC14 Chemical Reaction Engineering-II

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)
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Guru Ghasidas Vishwavidyalaya
(A Central University Estzblished by the Central UniversitiesAct 2009 No. 25 of 2009)

Koni, Bilaspur - 495009 (C.G.)

CH7TPC15 New Separation Processes

CH7PPCO8 Minor Project

CH7PPCO09 Vocational Training Viva Cum Seminar
CH8TPC16 Process Equipment Design-III

CH8TPC17 Project Engineering, Economics And Management
CH8PPC10 Project

CH7TPE41 Petroleum Refinery Engineering

k-3 CH8TPE51 Petrochemical Technology

CH8TPES3 Membrane Separations Processes

¢y CH7TOE32 Water Conservation And Management
el CH8TOE41 Optimization Techniques

e CHB8TOE42 Process Modeling And Simulation

o CHPATT1 Advanced Heat Transfer

s CHPATT2 Advanced Separation Processes
CHPATTS3 Advanced Fluidization Engineering
CHPATP2 Advanced Wastewater Treatment Technology
CHPBTP1 Computational Fluid Dynamics

o CHPBTP2 Fuel Cell Technology

e CHPALT1 Chemical Engineering Computational Lab
/iy CHPBTPS Industrial Pollution Control

%3 CHPBTP4 Design And Devlopment Of Catalyst

g CHPCPT1 Dissertation Stage-I

o CHPDPT1 Dissertation Stage-II

e CHPBTT2 Chemical Reactor Design

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)
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Scheme and Syllabus

SCHOOL OF STUDIES OF ENGINEERING & TECHNOLOGY
GURU GHASIDAS VISHWAVIDYALAYA, BILASPUR (C.G.)
(A CENTRAL UNIVERSITY)

CBCS-NEW, EVALUATION SCHEME
PROPOSED (W.E.F. SESSION 2020-21)
B. TECH. FIRST YEAR (SEMESTER-I)
(Common for CH, CE, IPE, ME)

EVALUATION
FERIGDS SCHEME
SNo.| COURSE No. SUBJECT T CREDITS
L ‘ T ‘ P 1A ‘ ESE ‘ TOTAL
THEORY
1. MAZOITBES01 MATHEMATICS-1 3 1 = 30 it 100 4
2 CYZ01TBS02 CHEMISTRY 3 1 - an 70 100 4
3. CEZ0ITESOL ENGINEERING MECHANICS 3 i 2 a0 i) 100 4
4 CSZ01TESOZ COMPUTER PROGRAMMING 3 0 - an 70 100 3
oy BASIC CIVIL & MECHANICAL g ; - ’
E "MZ201TE - 3
5. | CM201TES03 ENCINEERING 3|0 30 70 100 :
. LwWz2ol1TMCo1 INDIAN CONSTITUTION 2 0 = = = = =
TOTAIL 17| 3 - 150 [ 350 S00 18
PRACTICALS
1 CYZ01PESOL CHEMISTRY LAB - - ¥ a0 20 50 1
4 ey ENGINEERING MECHANICS . B
2. | CE201PESOL e - -]z|3 | 20| s0 1
LAR
"OMPUTER PROGRAMMING F "
1 CS201PESD? COMPUTER PROGRAMMING R - 2 10 20 50 |
LAB
IoTAL S = ] 9 :11) 150 3
Total Credits: 21 Total Contact Hours: 26 Towl Marks: 650

L:LECTURE, T:TUTDRIAL P:PRACTICAL, 1A : INTERNAL ASSESSMENT, ESE:END SEMESTER EXAMINATION
*INTERNAL ASSESSMENT- Two Class Test of 15 Marks each will be conducted.

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)
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SCHOOL OF STUDIES OF ENGINEERING & TECHNOLOGY
GURU GHASIDAS VISHWAVIDYALAYA, BILASPUR (C.G.)
(A CENTRAL UNIVERSITY)

CBCS-NEW, EVALUATION SCHEME
PROPOSED (W.E.F. SESSION 2020-21)
B. TECH. FIRST YEAR (SEMESTER- 1)

(Common for CH, CE, IPE, ME)

PERIODS e
S5.No| COURSE No. SUBJECT SUh CREDITS
L ‘ T ‘ P IA ‘ ESE ‘TOT;\L
THEORY
1. MAZUZTESOS | MATHEMATICS-11 201 ] -] 30 70 100 4
2. PH20ZTBS04 PHYSICS 3 1 - 30 70 100 4
BASIC ELECTRICAL &
3. ECZ02TES04 ELECTRONICS 3 1 = 30 70 100 4
ENGINEERING
INTRODUCTION TO
4. ITZ0ZTESOS INFORMATION 2 0 - 30 70 100 2
TECHNOLOGIES
b EN202THS01 ENGLISH COMMUNICATION 3 0 - 30 70 100 3
TOTAL | 14| 3 - 150 | 350 500 17
PRACTICALS
1. PH202PBS02 PHYSICS LAB = - 2 30 20 50 1
2. MEZ02ZPES03 ENGINEERING GRAPHICS 1 - 3 30 20 50 3
e WORKSHOP TECHNOLOGY & | | - 5 : . & 5
3. | MEZ0ZPESO4 | oy ere 1 2| 30 20 50 2
4. ECZ0ZPESO5 BEE LAB - - 2 30 20 50 1
TOTAL 2 - 9 (120 | 80 200 T
Total Credits:24 Total Contact Hours:28 Total Marks: 700

L:LECTURE T:TUTORIAL, P:PRACTICAL, 1A : INTERNAL ASSESSMENT, ESE:END SEMESTER EXAMINATION
*INTERNAL ASSESSMENT- Two Class Test of 15 Marks each will be conducted.

Courses Focus on Employability/Entrepreneurship/Skill Development

Criteria - 1 (1.1.3)
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SYLLABUS | (SEMESTER-I) ﬂ?;f“" Internal Assessment ( 1A) | ESE %‘:ﬂ"f Credits
pan cs201TES02s | L |T [P|cT1 |cmn | TOTAL
CS202TESO4 70 100 03
: COMPUTER
Subjoct S mEE [ |- |1 15 30

Course Learning Ohjectives:

* Tounderstand the basic of Idea of Algorithm.
* Tounderstand the programing concept of Arithmetic expressions and Basic Algorithms
* Toa leamn the Functions and Structure of array.

Course Content:

UNIT-1: Introduction to Programming
Introduction to components of 4 computer system (disks, memaory, processor, where a program is stored

UNIT-2: Arithmetic expressions and precedence

e e s
UNIT-3: Basic Algorithms
M‘ il 1] i 1 of

UNIT-4: Function

O TIOCHOnE 108 d OF CAll oV ICICTENCE Dinary =3

1DOMNACC] SETES, e,

UNIT -5: Structure

Structures, Defining structures and Array of Structures
o implementation

sxthooks/References:
1. Byron Gottfried, Schaum's Outline of Programming with C, McGraw-Hill
% E. Balaguruswamy, Programming in ANSI C, Tata McGraw-Hill
1 Brian W. Kernighan and Dennis M. Ritchie, the C Programming Language. Prentice Hall of India

Course Outcomes- At the end of the course students will be able to
*  Develop the algorithm and programmers for various applications using Arithmetic expressions,
arrays, pointers and Functions.

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)
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SYLLAEBUS| (SEMESTER-1) | Periods/ INTERNAL ASSESSMENT | ESE Grand total| Credits
Week (IA)
Subject CS201PES02/ |L [T |P |IA MSE TOTAL
Code: CS202PESOS
COMPUTER 20 50 ol
Subject: PROGRAMMI (- |- |2 |30 E 30
NG LAB

Course Learning Objectives:

= To learn the Branching and logical expressions and Loops
* Ta learn the Arrays and Function
» Tounderstand the Numerical methods and Recursion

Course Content:
The laboratory should be preceded or followed by a tutorial to explain the approach or
Algorithm to be implemented for the problem given.|

Tutorial 1: Problem solving using computers:
Lab1: Familiarization with programming environment

Tutorial 3 Branching and logical expressions:

I
Tutorial 4: Loops. while and for loops:
Lal

I

T
Lab 10z Recursive s

P e

Course Outcomes- At the end of the course students will be able to
» Utilization of Branching and logical expressions and Loops, Arrays and Function and Numerical
methods end Recursion for writing the programmes for various engineering applications

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)
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SYLLABUS| (SEMESTER-IT] | Periods Week | INTERNAL ASSESSMENT | ESE | Grand | Credits
(1A) total
Subject
Code: . || 1| P IA | MSE| TOTAL
WORKSHOP 2
Subject: | TECHNOLOGY | | o] , il 5 20| s0
& PRACTICES -

Course Learning Objectives:

To impart student knowledge on various hand tools for usage in engineering applications.
Be able to use analytical skills for the production of components.

Design and model different prototypes using carpentry, sheet metal and welding.

Make electrical connections for daily applications.

To make student aware of safety rules in working environments.

LI I T

Texthooks/References:

L Hajra Choudhury S.K., Hajra Choudhury A.K. and Nirjhar Roy 3.K., “Elements of Workshop
Technology™, Vol. 1 2008 and Vol. 11 2010, Media promoters and publishersprivate limited, Mumbai.

ok Kalpakjian S. And Steven §. Schmid, “Manufacturing Engincering and Technelogy”, 4" edition,
Pearson Education India Edition, 2002

3 Gowri P, Hariharan and A, Suresh Babu, “Manufacturing Technology — I Pearson Education, 2008,
(iv)Roy A. Lindberg, “Processes and Materials of Manufacture”, 4" ¢ dition, Prentice Hall India, 1998

4. Rao P.N. “Manufacturing Technology”, Vol. Land Vol. II, Tata Mc-Graw Hill House, 2017,

Course Outcomes: At the end of the course students will be abile 1o

Make half lap joint, Dovetail joint and Mortise &Tenon joint

Produce Lap joint, Tee joint and Butt joint using Gas welding

Prepare trapezoidal tray, Funnel and T-joint using sheet metal tools

Make connections for controlling one lamp by a single switch, controlling two lamps by a single
switch and stair case wiring

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)
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SCHOOL OF STUDIES OF ENGINEERING & TECHNOLOGY
GURU GHASIDAS VISHWAVIDYALAYA, BILASPUR (C.G.)

(A Central University Established by the Central University Ordinance 2009, No. 3 of 2009)
SCHEME FOR EXAMINATION (Effective from Session 2021-22)
B.TECH. (FOUR YEAR) DEGREE COURSE, CHEMICAL ENGINEERING

SECOND YEAR, THIRD SEMESTER (AICTE-NEW)

Subject Code Evalustion Scheme
. N¢ Periods
Subjeet Nan Sessinnal Credin
OR
; LiT|P| A ESE 1 1
" CH203TRSOS | Biology i 0 0 W) 70 o0
CHZOVVBES06 | Mathematics-11 j 1 0 U] ] M) $
CH23TPCO1 | Material and Encrgy Balance Calcolations 3 1 0 ) 0 100 !
) H203TPCO2 | Floid Mechanics } 1 0 0 0 §
TPCO3 | Thermodynamics-1 3 0 0 0 H 0
[ICAT one subject removed-Engg and Solid Mechanics
1203PPC01 | Chemical Engineering Lab-1 { { \ 0 20 S0
CH203PPCO2 | Fluid Mechanies Lab )| 0|3 0 0 S0
Totwl 15 3 | 6 00 2
Internal Asscssment ESE - End wster Examination lotal Credits: 21
Total Marks 0 Fotal Period k-24
el o 1t 1 mical Ev on 0zi
[\l ,Jl.‘:- 0 \e -
My A R
{2 \ ','/’. ~ h) ;\:’“-‘-nu

SCHOOL OF STUDIES OF ENGINEERING & TECHNOLOGY
GURU GHASIDAS VISHWAVIDYALAYA, BILASPUR (C.G.)
(A Central University Established by the Central University Ordinance 2009, No. 3 of 2009
SCHEME FOR EXAMINATION (Effective from Session 2021-22)
B.TECH.(FOUR YEAR) DEGREE COURSE. CHEMICAL ENGINEERING
SECOND YEAR, FOURTH SEMESTER (AICTE-NEW)

Subjeet Code s tion Scheme
Periods
Sessior
Subje ) ed
H
I ESH I I
MTHSD2 | Business ( nmunication and Prescntation Skill \ 0 ( {
H Numerical Methods in Chemical Engineering } | { 7 100
H2041 hermodynamics-11 3|0 | 70
H2ZMTPCOS | Particle and Fluid Parti Processing gl 70 )
H204TPCH Process Instromentation ) { gl 10
I
CH20 vumerical Metd n Chemical Engineering lab ( 0 2 0 20
CH204PPCO Particle ane il Particle Process l ( 0 )
CH2041 04 Process Instrimentation Lab 0 0 \ ] 20 J1} 15
I ] S 5 &0 2
Internal Asse ent ] Fnd ter Examin ' Fot t
Fotal Marks - 651 Total Periods | week - 26
eld on 01.10.2021 B. Tech. [(hemical Engg.)- 1) I w.e! : Session 2021
) " 77, o=
(| aordy =~ \ (L d M
~ ) dam h A ¥ S vt ’
- 45 o
” i

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)
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CH203TPCO2 Fluid Mechanics I1.:3

Obhjectives:

1 il
Unit IH I
Unit IV @
tmit v
Su sted Text b
M
i
1S hel 1.1 ! )~ 1 n i
/’/Litwll"l
72 < Y A l" 7 A \ W [
Ve ANy frod 2 Ls LA S
> At ) - ';\‘1 . . 3 N [, At
\ ) ¢ ‘f\\\‘f X A
| ¥ \ (i - :
Outcomes
. 1N

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)
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CH203PPCO2 Fluid Mechanics Lab |

Objectives ¢

The obiective of this ¢

ourse 15 to give the stiklents the practica

concepts of the subject fluid mechanics e

e conrse will prov

flow meters and pressure mepsurenie

il throtsgh the experiments; It wi

undersanding th aretical co

throueh ¢

Xpenmenty.

List of ¢experimenis:
|

)

pe line

exposurg ol

L:0

|

Outcomes :

«  The students will be able to visualise the concepts

» Thestudents will understand about different components of the fow syste
I'he students will be able to operate different maters

= Thestudents will be able to measure and calcuinte ditf - flow pariumet

BoS held on 01.10.2021

,,M

B. Tech. {Chemical Engg.}- Il Year
,\ N7
\ B r‘gp»/
N 7}"

N e FCE

L T:0, P:3)

the knowledge of difforent

so help n

w.e.f: Session 2021-22

Courses Focus on Employability/Entrepreneurship/Skill Development

Criteria - I (1.1.3)
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Guru Ghasidas Vishwavidyalaya
(A Central University Estzblished by the Central UniversitiesAct 2009 No. 25 of 2009)
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CH203TPCOI Material and Enerey Balance Calculations L:3, T:1, P:0)

it W)

Suggeested Text Books

Outcomyes

BoSheld on 01,10,2021 B. Tech. (Chemical Eng 1Y

lhas .2 d | \

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)
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CH204TBS0O7 Numerical Methods

it Al

nit 11

it 1N

Outcomes

Courses Focus on Employability/Entrepreneurship/Skill Development

Criteria - 1 (1.1.3)
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CHZ04PBS03 Numerical Methods in Chemical
Engineering Lab

Objectives :

(L:0. T:0, P:2]

Ihe course would enable students to write their own' computer programs: Using programming

fanguages like € und commercial software like Matlab, Hands-on

privided (o apply these computer programs 1o solve problems in differe

engineering ¢.g, futd flow, beat and muss transter, chemical reaclion eog

List of Experiments :

experience will be

nt dscas of chemiea!

meenng <y

£

fethods

Method

Outcome :

Students will be able 19 snlve chemcal engmeering

linear equations: and solve ordinary differential equations using program:
C und sofware Ike MATLAB

BoS held on 01.10.20621 B, Tech, (Chemical Engg.)- 1 Year w.e.

ke bR L g ]
//.‘ 5 o %hyf \%Q_.‘L\;/&‘Nﬂ ﬁf (/(‘3

woblems invalving

K Lrta

Linear and non-

ning languages like

f:Session 2021-22

p}f;ﬁ\m

=

Qo _— £ /"/ ¥
22— (¥

Courses Focus on Employability/Entrepreneurship/Skill Development

Criteria - 1(1.1.3)
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Guru Ghasidas Vishwavidyalaya
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CH204TPCOS Part | ssino |
Obiectiy
Unit I: Solids Properties. H na
it gt i Irans it ize Red
Unit 111: DEOSEis s
Lnit 1\ Mechay Ity
Unit V: FluidiZusmm
9 N, \\ L e 3 ) ;
3 ! | =3 : » A Y%
Cod 2 . e ;

Ouicomes

Criteria - 1 (1.1.3)

Courses Focus on Employability/Entrepreneurship/Skill Development
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CH204PPC03  Particle and Fluid Particte Processing Lab  [1L:0, T:0. P:3|
Objectives:
I. To understand the working and importance of varous niechaniea! opecations used in
PrOCSSS IRGUSITY

gIneerng for designing vanons

S1ze using sieve analysis

dust particles from uis

Outcomes:
At the end of the laboratpry course stadents will beable o
1 Apply the principles of unit operations through experimentation and
Y. Demonstrate the Ire o derstand 1! - - e Il N
~ emonstrate the abity 1o undarstand the vanous wehancal  operatoorn

equipment used 1 chamical and allied process industry

BoS held on 01,10.2021 B. Tech. (Chemical Engg.)- 1l Year w.e.f: Session 2021-22

'}\‘F;' A

Lo g N

%

2

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)



Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight


TH gRileN Reafemea

(i R aftfrm 20007, 25 % airin it 3 )

i, REARIGR - 495009 (B1.)

Guru Ghasidas Vishwavidyalaya
(A Central University Esteblished by the Central UniversitiesAct 2009 No. 25 of 2009)

Koni, Bilaspur - 495009 (C.G.)

CH204TPCO6 Process Instrumentation

Objectives:

| e ) | t
irtab Tt f il
15 I
|
i AR L
Unit 1 : enis Char ] roduct 1o pre i es nl )
ictenst astrun L n S8 1 (A
aeir §
Unit 1 Transmit \ insduce S | |
;”hl‘\' |
Unit 11 Measuring Instrumel Prsciples. constagction and opera (
idit no
Unit IV: { rotlers & | ¢ } t 1
Hrolie [ ] [ ments s Pheun ile v
1 H
Umit V@ Dam Acguisition & amp: Analvsis | Intrbduction 1o data WCquIsitio
L L c I
Fext Books:
| S, K. Singh, Induste Instrumentation and Control, MeGraw-Hil
Willy ( ) | | 1l 1 ton and Pr
McGrawl
References Books:
| 114 I | I | P
1
TG, 1 I ). M I.H d, M (N L
W
R,k 1 M u sh
I Pr ( It

Qutcomes :

BoS held on 01,10.2021 B. Tech, (Chemical Engg.}- 1l Year
o ™ .
detr & I\ C Al

-~ /&V' < R 2 4 /u"/

(/7 he) CERodado w
e v -

i i
het [ARET |

w.e.l: Session 2021-22

( (L--&'(VL ‘

Courses Focus on Employability/Entrepreneurship/Skill Development

Criteria - 1 (1.1.3)
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CHI04PPC U4 Process Instrumentation Lab [L:0, T30, P:3]

Ohjectives:

T'o belp the stdent to enhance therr knowiedge of different process measuring instruments
X &

- W) E Ak "
L UsSCa 1 anaustry

Content:

; _L‘“b‘
Ly

4
S Sl SOT%
| Concentration analysis of gas-tiquid chromatograph.
ol
aperaion
|
| .

transducer and study of their charactenistics

Any ather pay be added farther, 1F needed

Outeomes:
Practical experiences and soft skills associated with this course. the student able t©

demonstrate the following adustry onented COs associated with course

| Able fo yndersiand the characienstics of instrument for various chemical processes

2 Able to unde » iemperstore measunng msiruments in cheavical indusin

3 Abte 10 undersstand the pressure, Level, pH elc. various mebsuring instruments in
chemical industny

4 Measure the flow and level using various measuring instruments in chemical ngdustry

BoS held on 01.10.2021 B. Tech. {Chemical Engg.)- U Year w.ef: Session 2021-22

WI/"L’ N P - " e
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CH204THS02 Business Communication and Presentation Skill [L:3. T:0, P:0)

Objectives:
o develop the communication skills like writing  technical leuers, reports and

presentation skills.

Contents:

of commmunicaiion

st
solution

speeen

Suggested Text Books :

L. Fred Luthans, Organizational Behaviour, MeGraw Hill
2. Lesikar & petit, Reéport writing for H:n.|..c-.\

3. M. Ashraf Rizvi, Effective Technical Contmunication, McGraw Hill

4. Wallace & masters, Personal Development for Life and Work, Thomson Learning

Suggested Reference Books :

1T M. Farhathullah, Communication skifls for Techaical Students
2, Michael Muckis
3, Heria A. Murphy, Effective Business Communication
4. MLA Handbook for Writers of Research Papers

an

Jahn Woods: The Business letters Handbook

Outcomes :
BoSheldon 01.10.2021 B. Tech. (Chemical Engg.)- I Year w.ef: Session 2021-22

k= N KT [
Ly O N el g s (IR
Ceo )@z/// @@J :

Students should be able 1o
» Communicaie properly, wre technical letters and réports

* Present reports and seminars ih an attractive way

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1(1.1.3)
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SCHOOL OF STUDIES OF ENGINEERING & TECHNOLOGY
GURU GHASIDAS VISHWAVIDYALAYA, BILASPUR (C.G.)
(A Central University Established by the Central Uniy ersity Ordinance 2009, No. 3 of 2009)
B TECH. (FOUR YEAR) DEGREE COURSE, CHY MICAL ENGINEERING

Subjcet Code Evaluation Scheme

Periods

S, No. s 3
Subject Name Sessional Credits
I 1 P IA ESE TOTAL
0 CHOSTPCOS Heat Transfer 3 1 0 30 70 100 Rl
02, CHOSTPCOY Mass Transfer-1 3 I 0 20 n 100 4
03 CHOSTPC10 Chemical Reaction Engincering-1 3 I 0| 20 70 1 4
4. CHOSTPEIX 3 o 0 30 0 100 3
05. CHOSTOEIX 3 0 0 1] 70 1o 3
06, CHOSTMC2 Constitution of India-Basic Features and Fundamental 3 0 0 0 0 0 0
Principles
I
. CHOSPPC06 Heat Fransfer Lab 0 ([} 3 30 20 S0 .5
2. CHOSPPCNT Mass Transfer-1 Lab 0 0 3 30 20 S0 1.3
03, CHOSPPC U8 Chemical Reaction Engincering Luh (1} 0 3 30 20 0 1.5
Ao Total | 18 | 3 | 9 630 2.5
LA ~Internal Assessment ESE - End Semester Examination Fotal Credits - 22.5
Fotal Marks ~ 630 Fotal Perinds / week - 30 2 0
- L J erinds / week &// \\r /
ol 1 SUNY P A " )
. rets? i \v‘, ; = | —1n fz_ﬂ—‘ AT
24T RAEW (4 77102 R A
S i =%
s

SCHOOL OF STUDIES OF ENGINEERING & TECHNOLOGY
GURU GHASIDAS VISHWAVIDYALAYA, BILASPUR (C.G.)
(A Central University Establistied by the Central University Ordinance 2009, No. 3 of 2009)

B.TECH. (FOUR YEAR) DEGREE COURSE, CHEM I( AL ENGINEERING

Subject Code Evaluation Seheme

Periads

Subject Name Sesstonal Croedits
S, No.
I | P 1A ESE TOTAL
01, CHOGTPC Mutss Treanster-11 L] ! 0 30 70 100 4
02 CHOoGrpC 2 PProcess Dy nantics and Control 1 | 0 30 (] 104 4
03, CHOGTPCI3 Process Equipment Design-| 3 | 0 1] (] 1o 1
U2 CHOGTPE2X 1 0 0 30 0 1o 3
05 CHOGTPE3N 3 n " 0 (] 100 3
0 CHOGTOE2X 3 1] ] ] 0 10 3
(1] CHOGPPCNY Process Dynamics and Control Lab 0 0 ] 3 0 50 1.5
02 CHOGPPCIO Mass Transfer-11 Lab ] 0 3 k1] 20 S0 L5
Total IR 3 6 70 24
\ ¥
v )
IA — Internal Assessment W ,\\\5‘\\ ENE - End Semester Examination A0 Total Credits - 24
Votal Marks — 700 \ Total Periods/ week R&
o \ )
{ 3
\ f 4 A"
“ \ [ o
; ol § ( . ! — 10
A\ € ! - . l T al207
W N . 1 « ~ HY
JTA R Senere g
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Guru Ghasidas Vishwavidyalaya
(A Central University Estzblished by the Central UniversitiesAct 2009 No. 25 of 2009)
Koni, Bilaspur - 495009 (C.G.)

SCHOOL OF STUDIES OF ENGINEERING & TECHNOLOGY

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

List of Professi

SANo. Semoester
. v
4 Vi
1
07
Listof (
SANo Semester
il \
o4
Ll
r 24 - Vi
(T(ZA{M}(‘ E

pen Elective (

nal Elective Courses

Course No

CHOSIPET
1311
ISTPEL

o] Pk

CHOGOEPE2?

CHO6TPES]
CHOGIPER?

Course No,

CHOSTOFTT
CHOSTOL
CHOSTOR
CHOSTOF 14
CHOBTOF
CHORTOF
Qf
ClhH (0] B
| s odades
.»-i\-('”" [—‘ﬂn IC?{"

(Fifth and Sixth s

ourses (Fifth and

Amester

Subjects

wineering Materia
Organie Chenvical Technol
Polv Lech
Envirstimental Engie 1
ment 115 (TS} \ 12in mn
Fertilizer Tech
el € bistion Energy |
Sixth semester)
Subjeets
Taidi on Eagimecnng
Fina Minagemen
Menugernial Feonomic
Cil ALChumnr wl Cost
o
Process il vl Saler & ,Q'Sv
\\i I
Ler ree Planmir [N
it
1 | matlon S T
i} ny ps -
— S
(—lr = = % \ /’
fl“\\ N, /L
D A~
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Guru Ghasidas Vishwavidyalaya
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CHOSTPCOS Heat Transfer L3720, Pin]
Objectives

I To provide o fundamental underswnding of heat tassier in the mode of onguelion,
vanvection and rdistion,

2. To understand the fundansental laws and their correlation

3. To understand Basic knowlede of various heat transter eguipments

Contents:

<eivation of heat balunve cquunon-

o conveation,

nster o boiling

TS cury o

Sugpested Teat Books
1. Fundamentals of Momentum. Heat ond Mass Transter by 1R Welgy, € Wieks, |
. Witson and G. 1. Borrer, John Wiley & Sons.
2. Uiy Operations of Chemical Engineering by W. L. McCabe, 1. €. Smiith oand P, Harriol,
Mcrriw Bl Edueation

- Henn Transtar by do P Holman. S, Bhastacharya MeGinoy Hill Education

4 Process Hear Trisfer by 13 Q- Kem, Fata MeCGiraw-Hill Publishing Comipany lmnlcd

B N w"ﬂ MW\
.. @?ﬁ‘*/ R\

Conrse ()ulcome.
Studeats would be able o
b Undersiand and identity the basie principle ofheat iranster.
3. Solve problems refated 0. conduetion. convedtion. radiation snd conulyze Beat
exchangers,
3, Explain the conceprs of evapbration and dondensation,

Courses Focus on Employability/Entrepreneurship/Skill Development
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Guru Ghasidas Vishwavidyalaya
(A Central University Esteblished by the Central UniversitiesAct 2009 No. 25 of 2009)
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CHOSTPCOY Mass Transfer-1

Objectives

I, Toprovid understanding of mass teansfer operations and egiupments ’
2. Toampar |‘n.,iA:'~;;n ding of SePAraiion processes such as diffusion. dissldaon ane
absorption.
Contents:
Unit-1: ( it i [RERINTRY wteady state diltuston, me diti 1
nd rds Diffuson cittes. ¢ L s for, e R \

i | Ot ) fagram
Unit-11; Phase bquilibria: Vapor-hguid equiibrinnt v pii
1 "
Vaolatitity,  Solubitiny o ses,  Bathaipy-concentration wlibren S
Y@ i N [LARRRR LS 1 PRR1S i
' o { 1
Operations Principles. Deternmnati e 1 I
sraphical and apsoreion 1 cothidy
I ] Girerentual  distillator histiblahion Azcotropie
i : blash isnllnbon iicrenual  disuldlation
Linit- 11 a8 | S it el
vad [ atractive disallanon, o 1 with rectilics Leth
L —a YRR
y Ninimum retioy ratio, caleulatton of number of plats = Lewss wrel miethod. Me y
[higle method
Linit-1V: dens e, Ontmum retluy ration Analvsiy of fractionatibe coluii 4

nthalpy digereom metbod, Plate cllictencies, Packed Colupm. b
[C alpy i

Equivalent 10

Unit-Vy Gas Absorption: Design of packed owers. Pripciples ef absorption. Rate ot
i Terents. MU methad, Interrelation beiw Heat
shsorption, Dwa Blm theory. o I crents. HTL mothad Lerre
transter. momentui lansier an
Suggested Text Books
1. Principies of Ma Lran and Separation Processes by B Ko Dutta ) Leamiag
N n
B 1 perat S e
it | vl | ransl | d Systen E.L ( (am | 1
Press
3 1 of it O t S, Fou L. Wenzel, €. W Clamp:. L, Maus @
| DO £ \ w Wiley &S
Course Ontcon
St 14 beabie 1

the concepts of phase €

| iff A4 absorption and mass fransier
problems: related 1o distillation. diffusion and absorption an

euipment

Destga plate /packed colum

Courses Focus on Employability/Entrepreneurship/Skill Development
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Guru Ghasidas Vishwavidyalaya
(A Central University Estzblished by the Central UniversitiesAct 2009 No. 25 of 2009)

Koni, Bilaspur - 495009 (C.G.)

CHOSTPCIO

(Ohbjectives

Chemical Reaction Engincéring

he Kn B leinet 1 s
reaction and the ellect temperature and pr FOACLIL
Contents:
Unit-1: Kinetics of Hon e t rons: Kinet indd 1
eactions, Kimetics ol Omogens N b2l

Unit-L: hoeipretanion o B2a \ N cverad il
t knet taal A | rate euuation il

Vartuhie volume reacthions, Ra ta et il i
Unit=-H: Ldes! Reacun 1or Sing ceaction: deal hatch wawia

P ay 1 1 el

syslem

Unit-1V: Desipn o Adusi deachon lnrroduciion nult
I \ | REEARSSN trib [ ) et
roeT o= 1 i ! na b "
I 1 r&fi ler

Unit-\ 2 Temy I Pr Lt Single rea |
provedure. Opiwn temperatuie progression. Heal et
peraiio vt Hoerden re "

NP Toas 1 { 1t

Reference Book:
I,  Repction Kinetics torCn al bneme
Course Qutcome:

Students would be abie o

revelop e O renction [Or Homogencous redetions
Interprat bateh reactor ( e desagn ddeal reacton 1o s
PNescribe ditlerent aspevt wwamltiple ceachy

ol teémperanire an

X

J

Explam the effect

e

F pressure on reaction mie

of ing
2l
EEUVAS Y HTARMY
e ey
L otal pre
Ln
W
N1
i |
reavty
; 11
151 1wl
Lt rap
A )
pducnon
\
& Sor
jul
)
K
h rthe P
leand mul
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Guru Ghasidas Vishwavidyalaya
(A Central University Estzblished by the Central UniversitiesAct 2009 No. 25 of 2009)

Koni, Bilaspur - 495009 (C.G.)

CHOGTPCL Mass Transfer-11

(O bjectivey

Clontents:

= : " :
Uit il o peratio l H |
bt widiti
! il 1y ‘ i T ! | ¢ 1 \ i
est W Cooli NEES
i l futi f
Unit-11: Leaching: B \ i
{ Stape elti )
| il
L onit-11i: = 1w | 1
ta
| I
\ et '
1"
Unit-IV e o i 1
b 1 Lapphisatt ] fest
Tt ihsorber 1
|1
L nit-V: In
Suggested Text Books
nw { ]
i
e Lim
vi (3] peri ! I I
) 1\ ot |
|
| y
‘ H \
Course Qurconte
ent 0
piain 1l M elay
I i (i
S it i n taklvantion

I\ lm@‘? = N ) 2 At
[ ..\f;wﬂ W, W log/e 5 v AN
Y alo 3 K ol o
4 1/er 3"? {'.:-{ D20 ‘
¥ A1) !
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CHOGTPCI2 Process Dynpamics and Control

Objectives
I, o provide fundamental knowledge on process control strategies

Fo impart knowledae on a theoretical anainsis of open loop and closed 1o Systems

Contents:
Unit-1: Prosess Condad

wennlmpesessseontrol in chen

wpen loop | ¢losed [oop ¢

»1\
rward oo servo and 1 0 top jamic b )
N plbsessssanbialPhvsical and Ta N R t wm. |
.apiace transho 1 1 5 rl sy
Unit-11:  Simpis Laplace 1 CIRTION ranster nction, Block
fagrums. Lincarization, | and higi Systems, I oy el
svstemys, Distributed an 1ICICTS S ns. [ [me
Unit-1TE: Linear Open Loop Sysi order. secon he
order sysitimns. 1 ! nsportation Ly op
Gral
IR LA
\sient
1150

THETIoN
Unit-V: bregueney Resp ien ol et USROS
Closed losocesnamsii e c | reau 1 el
e, B i terton: Nvguvist stat 14
\ pethod. Conen-t eth . I : :
ol \ 1
Suggested Text Books
I Pros Systet 1 ( ) g lanos g 5. Lel3tane. M I
1l
1oCe h wid Con by 13.E. Seb F. Edga 11D AL N icha |
{hem J ( ol I | wd ractice | i
S ha X | 1N
Course Outconi
e 2‘}\ Hs-woul i C
Evaluaie dynamic behayiour of st and second order sysiem
Determ he process stabthity an L oo domag

e
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Guru Ghasidas Vishwavidyalaya
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CHOGTPC13 Process Equipment Design-1

Obfectives

Fo understund  the chemical engineernog principle

design 10r VAROUs process equipment and standard codes
equipment
Contents:

Pressir

Suggested Text Books @

I, Introdduction to Chemical

quipment  Design

Bhattacharya, Chemical Enginecring Education Devel

2, Process Equipment Design by LE. Brownell and

Design of Process Equipment Des
India
Chemical Engmeering by L. VL Coulson and ). F. Richardson,
NEWyork

m Design by S Dasvande. Dennet &-Cx

Process Bt

Reference Books:
1. Perry's Chemical Engineer

i Pabstroanon

2108 Caxles

Course Quicome:
Students would be able 1o

Design pressure and storage vessels und their supports

of equipmem desien und import

sErreEne

. Evilutethe parameters

i destan of ebemical plan

(Mechamical
'mp-”- nLe
VL Youn

v MV Joshi ang

" Handbook by 1. W, Gireen

apphicable 1o mechanical process

. Perey. Metruw

Criteria - 1 (1.1.3)
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Guru Ghasidas Vishwavidyalaya
(A Central University Esteblished by the Central UniversitiesAct 2009 No. 25 of 2009)
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CH6TPE21
Objectives

Environmental Engincering a3 T, PO

Fo understandd the significant issues of envirommental pollution: and their control
pranciples
Contents:
Unit-1: Povironmental Pollution acd Its Fitect, Py iomment and ts components. Sources
and 1y e o PoTTaeS. CGEnerial Sedts O . N Al VeEattion and property
Unit-11: d

emission  sumdards, Ntack samphing and analvsis. Meteorolooy

of paseons and particulate pollutanis Prom maobiie and statiomary somrees

Unit-111:  V

Domesne and

ndusiogl sources’ 0 RENRSIE AT WSS S R 0 [ 51

maethods as per BES speaiticane

v Phivaco-chemical and brological methods ol waste water

treatment. Recovery of matenal from process eflluents,

Unit-lV:  Pollunon Due o Hazmdous Indusingl Wasies Nature of hazacdous wasie
matertaf SronTeRnons ehencal Gt SHEd TRIUSTeS MEtods B HTSnoSa ] SeSTrCHann
reuse, Nucleur wastes and their muanaecment, Sobid waste rom commercian, Jomestic and
industrial - sectors=composition and characterization,  reeyele.  resouree recovery gl

disposal

Unit-Vi Eoviconmental Pollution Manugenent, Case studies of air and water potlutae

controlTn chenical indlausties

Suggested Text Books :
1. Environmental Pollution Control Engingering by, €S Rao. New Ave Interaational 14d
2. Enyironmental Engigeering by N N, Basuk, Tata McGraw-Hill Pub: Co. Lid

3. Essentinls of Eovironmental Studies by K loseph and R Nagendram, Pearson Fducation

(Singapore) Pvi. Ll

Course Outcome:
Students would beabie o
Explain environmental pollution amd s effect

Describe methods of controtting of Waer Pollution and Air Pollution

I
1
}

Anulyze the choracteristies hazardous industeial waste and its handling and

management
4. Explam case studies-of air and water poliution \-nnnn".\in mﬁa 5
)

) ézzxﬁts AR

9| ot

b4\l o, Y o _
K""’/m” [“’%an i )ﬂf\} m)"\& M
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CHOGTPER) Fertilizer Technolopy

Guru Ghasidas Vishwavidyalaya
(A Central University Estzblished by the Central UniversitiesAct 2009 No. 25 of 2009)

Koni, Bilaspur - 495009 (C.G.)

Objectives

T'o impirt th werstanding of tiul knowledee of o } induastry which ineluds

ICHON ProCess,  reactinn i aratiom steps in 1ow dinerom {or vanet

Contents:

Unit-1; Cheonen! temibdizers and oo BaELE twvpes of chemical fertilizers. R
2t | " IRTMN 1 N nel (RIS 1
lertiie fustry . | R} | ! it
ity I 1 lecdst ! 1 I DIOLCHOL
I-|I> )
Unit-11: Nitrosenous sertilie Methods of peoduction. Charactesisties, Specilication
AOTAee Of SIImonitm it T Oy et T ST TN © I i
Unit-111: Phosphane ternhizers Maothods of production, Characens=ncs, Speaiticn
SEOTaL 1 C CF IS TTAtC T apery
Unit-1V: Potassie temibizerse Memods o prodacnon, Characiensa Speciitcition and
wrape of um el (s Iphate 1 I
Umig-N 2 Comnles NIk [reers-Nlethod roduct ( I
Spectlication il storaee of Mo Pce s Y 1] 1
ates crihie i bn N
Suggested Text Books
{ I 1 | |
’1¢
) ( mi | | O u | Hitl
| Il ) Sla It ot
{ 1 | by ( de 510 Shul Bool 1
Course Qutcome
Stud | \ {
| Lo | ! et I
11 | o1 i enur e probler | industr
P
S AN
(] L™y : v
V) , o A \ WV
i ( ~ \ | A }
%’\\ - Qe "’\{Y \ A N ‘_R\
’ \\*’// 01\ ( & ‘atis \,’ \\
"\\ N i
\ ~ o /
(f y / :{\é \.l
\ Wrz L
N 2 od™ 7 "
L - -~
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CHOOTPE3Z Fuel Combustion Laergy Feehnology

Guru Ghasidas Vishwavidyalaya
(A Central University Estzblished by the Central UniversitiesAct 2009 No. 25 of 2009)

Koni, Bilaspur - 495009 (C.G.)

Objectives

5 | mbu [ | plin the 1 ntnl |
| | 1 | et \ el n I
Contents;
Unit-1 Solud Clgssiitention of tuel, O, Composition, U harecterisin
1 ITRPCRN . | |
| 14 " 1 1 1wt ( |
11 I " | 1l | 1
Il i e i i 1
| 1 1 Al . I
Waler
L, dler g
Unit=1t: Fuel € oimbuasion ale i Fundamenials () s combiistion caleulotion:
1 1
"
Uinit-111: ¢ TR | vl I Il Drau |
i 0 1 | ! ! *rog N ¢ ) | |
nl
Uinil-1N | nere onseeval | e u PAPLOL PRI T SGHes seeton
TN & . e ot process ndustries nchiding peinalerm
Lon-V: N Conventional b nerg Clinolo Crenetal prepciples with applica
| e, W\
wotechinedees ot JRionmss b v Sohn bnerey Cronihening nerg A
ol perew, Hivdae!, Tadat and Occan rrerg

Sugeested Text Books :
Flemems of Fuel Combustion . & nergy Engineen w SN Sdahi, Dhanpal Rai
Pul wy Co, Pyve Lid, New De

Fuels and Combustior v S Sarkar, Ov w Loneman, Hyderatw,

Course Ontcome:
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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 EXAMINATION

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

FOURTH YEAR, SEVENTH ‘EE\/IESTER

8 | ConresNo Penods E: Scheme ~ |
&' ’ ORmR Subject L [ | p Sessional | ESE Sub | Credits
* | THEORY [ 1o~ [ MSE [ Total Total |
1. | CHITPCI3 | Process Equipment Design- 1T 31 |- |2 |2 |4 |6 | 100 | 4
02, CH7TPC14 | Chemical Reaction Engineering-11 3 1 20 | 20 41} 60 I i) 4
03, | CH7TPC15 | New Separation Processes 3 |1 ’ 20 20 40 60 1 100 4
04, CH7TPE4X [ 3 1 - \ 20 20 40 60 ; 100 4
| 0s. |cHrroEsx A ’ 20 [ 20 | 40 | 60 | 100 | 4
PRACTICAL
01. CH7PPCO8 | Minor Project - - | 6 30 - 30 | 20 l 50 3
02, | CH7PPCO9 | Vocational Training Viva Cum Seminar - -1 3 S0 = 50 24| 30 2
TOTAL 1559 ' l 600 | 25
il o S e
IA - [nternal Assessment MSE -~ Mid Semester Examination ESE - End Semester Examination
Total Marks - 600 Total Periads - 29 Total Credits - 2
j\' l BOS held on 15 Mny 2018 AD"/'
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DEPARTMENT OF CHEMICAL ENGINEERING
INSTITUTE OF TECHNOLOGY
GURU GHASIDAS VISHWAVIDYALAY A, BILASPUR (C.G.)
(A Central University Established by the Ceatral Unive ersity Ordinance 2009, Mo, 3 of 2009)
ke v SCHEME FOR EXAMINATION
Tech. (FO 4 ~
(FOUR VEAR) DEGREE COURSE, CHEMICAL ENGINEERING
FOURTH YEAR, EIGHTH SEMESTER
| s I Course No. " l"enudx | Ev ntmm TS
No. ckrdoxs] Subject E| I “S 1 e { _‘
| THEORY | Ll __Sessional [ T'Sub | Credits
LG o el A [ MSE [ Towi Total
CHSTPCI6 | Process Equipment Design- 1T | 3 |2 [ |« e | w0a | 4 |
| 02 [ cHstPCIT Project  Eugincering,  eornomics &| X I 2 ‘
= th Management = ’ 60 \ 100
04, | CHSTPESY

e i 3 20 )0
05, | CHBTOEMY | 1 ; ("‘

| PRACTICAL

40 Tmr) 4
60 I(m l

| o CHEPPCIN | Project I '
I | Jec 60 40 100 4
[ , TOTAL. 4 I S00 .‘ 20
I = = Yy =B el ]
A —Inter | Assesy 4
ernal Assessmeat SE — Mid Semoster Examination ESE - Kxd Semester Examination

Toral Marks — 500 Total Peruds - 24 Total Credits - 20

BOS held on 154 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 2002, No. 3 of 2009)

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

Semester | Subject Code (PE) Subject
A CH7TPEAL Petroleum ;lcfmcry Engineering o
vl CH7TPE42 Palymer Technology - I
CH7TPEA43 Design and Development of Catalyst
e 7?;;1:{:;51 Petrochemical Technology
VI CHSTPES2 Pul\ mer Technology - 1T Sy |
CHSTPES3 : .\hmbl'me Sepa unmm l’rnce«w\

PE - Professional Elective

gﬁ» f'%% /ﬁ /fud“b%

BOS held on 15% May 2018

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

C o

Semester | Subject Code (OF) Subjeet |
T {

CI] 7 l OE31 | Transport Phenomena
VI ! — - : —f
CHTI 0FK32 Water Conservation and Management ‘

CHSTOE41 Opﬁmiuliun Techniques

VIIT CHSTOE42 Process Modeling & Simuls mon

CH8TOE43 Renewable Energy

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.

ardralen
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B.Tech. VII Semester

CH7TPC13 : Process Equipment Design-11(310)

Design o

The candidates will be allowed to use the following reference book in the examination hall :

1. Hand book of Chemical Engineering ]. H. Perry
2. Tubular Heat Exchange Manufacture Assoclation Manual
3. 151 Codes.

Candidates have to bring their own copies of the above books and they will be not supplied
by the university or the examination centers.

Text Books :

1. Process Heat Transfer by D. Q. Kern

2. HeatTransmission by McAdams

3. Unit Operations of Chemical Engineering by McCabe Warren, L Smith Julian and Harriot
Peter, Fifth Edition, McGraw Hill Inc.

4. Chemical Engineering by J. M. Coulson and Richardson, Velume- 1

-
-

»\" %\1& { , :
b B R0 e bils

Course Outcomes

Students should be able to design, calculate size /power/internals, etc required for all the
process equipment in the PFD together with necessary instrumentation, safety aspects.
Students should be able to calculate costs of equipment, Students should be able to perform

a techno economic feasibility of the selected process.

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)
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Guru Ghasidas Vishwavidyalaya
(A Central University Esteblished by the Central UniversitiesAct 2009 No. 25 of 2009)

Koni, Bilaspur - 495009 (C.G.)

CH7TPC14 : Chemical Reaction Engineering - 11 (310)

Unit-I : Basics of Non-Ideal Flow : Exit Age Distribution of Fluid, RTD, Conversion in Non-
ideal Flow Reactors, Models for Non-ideal Flew- Dispersion Madel, Chemical Reaction and
Dispersion, Tank in Series Model.

Unit-I1': Mixing of Fluids : Self Mixing of Single Fluid- Degree of Segregation, Farly and Late
Mixing, Mixing of Two Miscible Fluids.

Unit-HL : Fluid Particle Reactions : Un-Reacted Core Model: Diffusion Through Gas Filia
Contral, Diffusien Through Ash Layer Controi, Chemical Reaction Control, Rate of Reaction
for Shrinking Spherical Particles, Determination of Rare Contralling Step.

Unit-IV : Fluid - Fluid Reactions : Kinetic Regimes for Mass Transfer-and Reaction, Rate
Equations for Various Regimes, Film Conversion Parameter, Application to Design, Reactive
and Extractive Reactions.

Unit V: Catalysis : Heterogeneous Catalysts, Ceneral Characteristics, Adsarption on Solid
Surface, Physical Properties of Catalysts, Preparation of Catalyst, Steps in Catalytic Reaction.

Text Books:

1. Chemical Engineering Kinetics. |.M. Smith.

2. Chemical Reaction Engineering. Octave Levenspiel,

3. Chemical Reaction Engineering. H.Scott Fogler.

4. Principles of Reaction Engineering, Central Techno Publications. S.D.Dawande,
5. Chemical Engineering, Volume IV, Coulson and Richardson

Course OQutcomes

Students would be ablé to (a) explain the concepts of reactor design and reaction kinetics;
(b) interpret reactor data; (c¢) identify ideal reactors and explain various aspects of design
for single reactions; (d) explain various aspects of design for multiple reactions, (¢) analyze
effects of temperature and pressure on conversion,

Courses Focus on Employability/Entrepreneurship/Skill Development
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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 Sepuration Processes and New Separation Precesses, Equilibrium and Rate
Governed Separation Processes and their Characteristics.

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

Unit IIf : Porous Membrane Based Processes Reverse Osmosis, Ultrafiltration,
Microfiltration, Nana-flltration, Dialysis, lon-Selective Membranes and Electro-dinlysis,
Industrial Applications of Perous Membrare Based Processes.

Unit IV : Non-Porous Membrane Based Processes: Gus 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: Fuam and Bubble Fractianation,
Pressure and Temperature Swing Adserption, Cloud Point Extractiorn, Centrifugal Separation
Processes, Super Critical Fluid Extraction.

Text Books:

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

2. Separation Processes by € ] King, MeGraw-Hill, Inc.

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

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.

(!LJ (s \0 LWJA.L" ¢ m(': <\\q, 2
ANV Gkl
o /\ A { 194
/‘f’/’ | \')
ﬁ//.’rr;}'/*" NG 6\}/\-:@
Course Outcomes

Explain membrane processes in terms of the membrane, feed, sweep, retentate, permeate,
and solute membrane interactions. Distinguish among microfiltration, ultrafiltration, Nano
filtration, virus filtration, sterile filtration, filter-aid filtration, and reverse osmosis in terms

of average pore size. Explain common idealized flow patterns in membrane modules.
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CHT7TPE41: Petroleum Refinery Engineering (310)

Unit T : Petroleum Crude and Refining : Origin, Furmation & Occurrence of Petroleum
Crude, Exploration, Drilling and Processing, Reserve and Deposit of Weorld, Indian Petroleum
Refinery, Compositions, Classification & Physical Properties of Petrol=um Crude.

UnitIl: Physical Properties and Testing Methods of Petroleum Products : Evaluation of
Petroleum, Physco-Chemical Properties of Various Petroleum Procucts as Per API / ASTM /
BIS Specifications.

Unit 11l : Crude Processing : Pre-Treatment of Crude, Heating Technigues of Crude, Types
of Distillation Columns & their Efficiencies, Atmospheric and Vacuum Distillation of Cruds,
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 Petroleumn Products - Doctor's Treatment, Hydro
De-Sulphurizaticn, Dewaxing and Refining of Lubricating Otls.

Unit V ; Cracking & Reforming Operation : Visbreaking, Thermal Cracking, Catalvtic
Cracking, Hydrocracking, Catalytic Reforming, Alkylation, Isomerization and Polymerization,
Naphtha Cracking, Delayed Celing & 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 1.D. Mall, CBS Publishers & Distributors Pvt. Ltd. New
Delhi.

Course Qutcomes

Students would be able to (a) explain petroleum refining and thermal cracking processes;
(b) detail catalytic cracking and catalytic reforming processes; (¢) produce fuels such as

aviation gasoline, motor fuel, kerosene, jet fuel; (d) manufacture lubricating oil; (e) store

A\ // Q\ \k‘ r/\,z/

B.Tech. VIII Semester

and transport petroleum products.

CHB8TPC16: Process Equipment Design- I (310)

Mass Transfer Equipments : Absorption Tower, Distillation Tower, Tunnel and Rotary
Dryers.

Text Books:

1, Hand Book of Chemical Engincering J. H. Pery

2. Coulson & Richardson Volume-VI

3. Mass Transfer by R. Treybal

4.18] Codes

Candidates have to bring their own copies of ISI Code baok and they will be not be supplied
by the university or the examination centers
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Course Outcomes

Upon completion of this course, the students will be able to: (a) design mass transfer
equipment’s for chemical process.; (b) prepare drawing for chemical process equipment's.

CHBTPC17: Project Engineering, Economics & Management (3 10)

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.

%
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Course Outcomes

Upon completion of this course, the students will be able to: (a) selecta sit.e for the .project
from given alternatives, (b) calculate working capital requirement for a given project, (c)
calculate cost of equipment used in a plant total project cost, (d) calculate cash flow from a
given project, () understand the break-even analysis; (f) ('ahfulute depreciation; (g) list out
various milestones related to project concept to commissioning.

N
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CH8TPES51: Petrochemical Technology (310)

Unitl: Survey of Petrochemical Industries : Petrochemical Industries in Indiz, Plastic and
Syrthetic Fiber Industries, Product of Petroleum Industries, Feed Stocks fur Petrochemical
Praduction, Purification and Separation of Feed Stocks, Chemicals from Methana,

Unit 11 : Chemicals From C: Hydrocarbons : Chemicals from Ethane, Ethylene and
Acetylene, Naphtha Cracking and Reforming, Hydrogen from Reforming of Hydrocarbons.

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

Unit [V : Polymers of Olefins : Polymers and their Properties, Polvmers from Olefins-
Palyethylene (HDPE, LDPE), Polypropylene, Viny! Polymers. Production of BTX, Benzene
Derivatives, Products from Toluzne, Oxidation Products of Toluene, Synthetic Fibers and
their Production.

Unit V: Synthetic Rubber, Plastics and Detergents : Synthetie Rubberand its Production,
Classificativns of Plastics, Different types of Resin ard their Production, ABS Plastics, Poly
Carbonates (PC), Poly Urethanes, Poivamides; Polvstysene, 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 Petrachemical Technology by Bhaskara Rao.

Course Outcomes

Upon completion of this course, the students will be able to: (a) select the appropriate
characterization parameters; (b) specify the properties of petroleum products; (¢) attain
knowledge of various separation & conversion processes involved in petroleum refining;
(d) attain knowledge of manufacturing of various petrochemical products.

CHBTPES3: Membrane Separation Processes (31 0)

Introduction to Membrane Separation Process, Principle of Membrane Separation, Physical
and Chemical Properties of Membranes, Classification, Briving_Forces in_Membrane
Separation Processes, Advantages and Limitations of Membrane Processes, Membrane
Types, Materials, Preparation and Characterization, Various Methods of Membrane
Manufacture, Structure and Function of Symmetric and Asymmetric Membranes, Membrane
Modules, Module Cascading, Chemical Potential and Dsmosis; Retention ard Permeability
and its Estimation, Sait Rejection, Concentration Polarizazion and Membrane Fouling,
Concept of Zeta Potential, Major Application Areas of Membrane, Various Membrane
Processes, Design, Operation, Maintenance and Industrial Applications of Mambrane Based
Processes.

Text Books :
L. Separation Process Principles by [. D. Seader, Ernest |. Henley, Wiley
2. Separation Process Engineering by Phillip C. Wankat, PHI
3. Membrane Technology and Applications by R W Baker, john Wiley and Sens, Ltd, UK.
4. Membrane Separation Processes by K. Nath, PHI, New Delhi

Reference :

1. Webcourse (NPTEL) Novel Separation Processes by Prof. Sirshendu De, UT
Kharagpur

Courses Focus on Employability/Entrepreneurship/Skill Development
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CHBTOE41 : Optimization Techniques (310)

Phase Simplex

G

Di 4 0 anad Une, with and without Constraints.
Dyn

Text Books :

1. Optimization Theory and Practice by Beveridge and Schecheter

2. Optimization Techniques for chemical Engineers by Asghart{ussain
3. Optimization by SS. Rao

%. Linear Programming by Hadley

X = lf\"(“ .-" q] d
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Course Outcomes

Upon completion of this course, the students will be able to: (a) formulate the objective
functions for constrained and unconstrained optimization problems; (b) use different
optimization strategies; (c) Solve problems using non-traditional optimization techniques;
(d) use of different optimization techniques for problem solving.

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1(1.1.3)
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CHBTOE42: Process Modeling & Simulation (310 )

Introduction : Uses of Mathematical Models, Scope of Coverage, Principles of Formulations,
Mathematical Modeling in Chemical Reaction Engineering: CSTR, PFR, Batch Reactor,
Semibatch Reactor, Series of Isothermal CSTR, Constant Hold-Up CSTR's, CSTR's with
Variable Hold Ups, Gas Phase Pressurized CSTR, Non Isothermal (STR, Bioreactor, Trikle Bed
Reactor.

Mathematical Modeling in Mass Transfer : Ideal Binary Distillaticn Column, Multi-
Component Non-ideal Distillation Column, Batch Distillation with Hold Up, Steam
Distillation, Multi-Solute Batch Liquid- Liquid Extraction, Continuous Extractinn, Multistage
Countercurrent Extraction, Plug Flow Type Liquid- Liquid Extraction, Reactor with Mass
Transfer, Absorption, Adsorption.

Mathematical Modeling in Heat Transfer : Twa Heated Tanks, Single Component
Vaporizer, Double Pipe Heat Exchanger, Shell and Tube Heas Exchanger, Multicomponent
Flash Drum, Cooling Towers.

M i i Sluteract ing
S rd
Feed Triple Effect Evaporator,

Text Books :

1. Process Modeling, Simulation and Control for Chemical Engineers by W. L, Luyben,
McGraw Hill, 1990.

2. Process Plant Simulation by B. V. Babu, Oxford Univers ity Press, 2004.

3. Optimisation Techniques for Chemical Engineers by A. Hussain and K Gangaiah,
Macmillan, 2001.

4. Process Control: Modeling, Design and Simulation by B. W. Bequette. Prentice-Hall
India, 2006.

5. Elements of Chemical Reaction Engineering by Fogler, Prentice Hall of India.

@fdé / rp/ b r o
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Course Outcomes

Students would be able to (a) explain detail importance of ODE and PDE; (b) develop mn(l‘()]
equations for the given system; (c) solve strucluv»‘al, thermal, fluid ﬂow pr()hl.t‘.m?‘; (d)
demonstrate the model solving ability for various processes/unit operations; (e)
demonstrate the ability to use a process simulation.

30S held on 15" May 2018
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DEPART NTOF CHEMICAL ENGINEERIN
SCHOO! UDIES OF ENGINEERING & TEC] LOGY. GO
(INDIA)
SCHEME OF EXAMINATION
M.TECH. CHEMICAL ENGINEERINC
M. Tech, I-Semester
SL| Course Subjects Periods/Week Evaluation Credits
Type/ |
Code L | T| P [1A|ESE|Total
| B CHFPATTI Advanced Hesat Transfer 3 0 0 |40 60 | 100 3
2. | CHPATT2 | Advanced Separation Processes N!‘WX:C ugsel 0 | 40| 60 | 100 3
3. | CHPATT3 Advanced Fluidization 3 0 0 |40] 60 | 100 3
Engineering
4. Elective - 1 3 0 0 |40 ] 60 | 100 <
CHPATPL Advanced Reaction EngineeringNew Courke
CHPATP2 Advanced Wastewater
Treatment Technology
CHPATP3 Advanced Chemical Process
Modeling
5. Elective — 11 3 0 0 |40 60 | 100 3
CHPATPA Advanced Process Control
CHPATPS Process Intensification
CHPATPG Bioprocess Engineering New Course
6. | CHPALTI |Chemical Engineering 0 0| 4 |30]20 ]| 50 2
Computational Lab
7. | cHPATCE | Rescarch Methodology and IPR New Gopriey 50 | 50 2
T'otal 600 19
| /[/\o\r" 3 /J/\ AN
A s a \
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M.
Course \Hhi:’\h 7 | l'\‘l"i:'d\ \\. eek ; ;\:nlr:znrl;nz) | Credits |
Iype/ 1 r | v [1a [esE]vota
| Code | |
1. | CHPBTTI \dvanced Transport Fhienomens New Codrsg U 0 | 60 10660 ‘ 3
2. | CHPBTT2 “hemical Reactor Design 3 0 6 {40 | 60 | 100 3
3. Elective - 111 3 0 ] 30| ob 100 3
CHPBTPI Computational Fluid New Codrse
? 4 Dynamics
> )
CHPBTF2 Fuel Cell Technology New Colrse
CHPBTP3 Process Plant Design & Flow
Sheeting New Course
4. Elective— IV 3 0| 0 |[40] 60 | 100 3
CHPBTP4 Design & Development of
- Catalyst
5 )
CHPBTFS Industrial Pollution Control
CHPBTP6 Safety Hazards & Risk
Analysis
S Open Elective 3 0| 0 |40 60 | 100 3
MSPBTO1 | 1. Business Analytics New Coursg
IPPBTO2 | 2. Industrial Safety New Courge
IPPBTO3 | 3. Operations Research
CEPBTO4 | 4. Cost Management of 5
Engineering Projects New CQurse
MEPBTOS | 5. Composite Materials New Couse
CHPBTO6 | 6. Waste to Energy New Course
ECPBTO7 | 7. Internet of Things New Course
MCPBTOS | 8. MOOCs
A 6. | CHPBLT1 | Advanced Chemical Engineering 0 0 4 [30] 20| 50 2
a5 Lab New Course
7. | CHPBPT1 Mini Project 0 0 4 |30)| 20 50 2
. T
8. 1\ud|t Course/Value Added 2 ololel o 0 0
Course
ELPBTXI |English for Research Paper New Goursé
Writing
PEPBTXZ lqy s Management by Yoga New|Courge
CEPBTX3 |Disaster Management New Course
LAPBTX4 Constitution of India  New Coursd
Total 600 19

Note: Under MOOCs the students have to opt an
NPTELAGC SWAYAM

v subject other than Chemical Engineering from
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ch. 111
[silcourse == L Wee I ion | Credit
1 ) ] ¢ VP 2 e
‘ ‘ . | -. A | [otal
l Code | I P |1A | Fotad]
S e | - o ey et }
1. i CHPCPT1 | D Stage-1 ' 0 | 28 |100 200 14
r> T Total lell—| 14
M.Tech, 1V-Semester
SI.| Course Type/ Subjeets Periods/Week Evaluation Credits
Code L | T | P |IA|ESE|Total
1 CHPDPTI Dissertation Stage-11 0 0 | 32 |100{ 200 | 300 16
Total 300 16

Total Credits for the Program = 19 + 19 +14 +16 = 68
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’ .
.
JECT Lo G NAMI LTl CREDIT )
CHPATT] ADVALR ) HEAT TRANSNIE $:0:0 3
L -
Course Objective No Changs 1
o  The course wili dee I ecstant ton, convection, radiation
phase change and dimes ydess numbe
o The course is design to learn the tech for heat transiér enhancement
and usage of numerical methods
e To understand for solving heat transfer probiems-such 3s heat exchangers
and evaporators
Course Conlent :
General  equation S eahsent heat conduction  numeric al _and
inadvtical methods for the suluton spansient beat conduction probiems, Critical
radivs and optimum thickness of insulation Fres convectwr heat trassfer undes
ditterent situation and applicaticn of dimensional analysis to estimate the convective
heat transler coetficients, Heat transfer factar Rey nolds numibes. Blot Analogy equation
for nmeat  momentum transfer Boiting heat transfer with particular reference to
Nucleate and film boiing and estimation of boiling heat tran er cocfficiont. Heat
transter from condensing vipors, Nusselt equation for film tvpe condensation ol vd@nors
over vertical surfaces and inchined tubes. View factors and emissivity tactors o
different situativn. Radlation shield and radistion erzor in pyrometry. Combined
conduction, convection and radiation heat transfer
Course Outcome:
After learning the course, the students will be able to
» Todesign and analyze the performance of heat exchangers and evaporators
o To Analyze the various analytical and num erical heat transfer problem
« Undorstand the basic concepts of phase change and their coefficient, impact on
heat transfer
v Texts Books :
« Hallman 1. 7. Heat Transfer Operation, McGraw-Hill
¢ AText Book on Heat Transfer, Universities Press; Fourth Edition
Reference Books :
e Sachdeva R.C, Fundamentals of Engineering Heat & Mass Transter
e Bird R. B. Steward, W.E. and Lightleot E N, Transport Phenomena, Second
edition, John Wiley and Sons
o  Doeen W. M., Analysis of Transport phenomena, Oxford University Press
o Slattery ], C, Momentum Meat and Mass Transfer, Krie Publishing
0l (et = L
> _l/'r ’ Y 3
>
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SUBJETT NAME Lmp CREDIT
AD?.{NCED Slj.l'A RA'HQN PROCESSES EHLES 3
Course Objective : New Course Intreduced

« To famibiareze students with virlons adviinded aspects of separation pracesses
' and the selection of separation processes
« To enable students to understand the principles and processes of adsorption,

membrane separation and chromatography and to design an absorber or a
membrane unit 1o achleve 2 specified separation

*  Tointreduce them to new trends used in the separation technologies

quid Chromatography.

w Course Outcomes :

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

* List situations where lquid-liquid extraction might be praferred to distiflation,
make a preliminary selection of solvent using group-interaction rifles, Size
simple extraction equipment

o Differentiate between chemisorption and physical adsorption, List steps
Involved In adsorption of a solute, and which steps may control the rate of
adsorption, explain the concept of breakthrough in fixed-bed adsorption

o Explain how crystols grow, Explain the importance of super saturation in

crystallization
o Describe effects of mixing on super saturation, mass transter, growth, and scale-
up of crystaliization 3
A= G‘?M& N F
M/ = e X, 3{,\4 x
/
A% e
- é“/\ (‘D}l///a\’ Ao
‘,;';7 ’ i f\', S f}/‘\\ A 4
e el ms (U S STUUS TR NS TR T
o Explitio membrane processss o terms of thy membrang, feed sweep, retentate,

permeate, and solute membrane interactions Bistingulsh among micrefiitration

wltrafittration, Nano fleeation, vicus flveation, steribe fOltration, filter-ald
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" SUBJECT CODE SUBJECT NAME TP GREDIY

CHPATTS ADVANCED F!.llm'l_-\'l ION ENGINETIING 3:6:0 3
Course Objective :
« Tostudy the phenothénon of fluidization with industsial procossing objective

o Tostudy the various regimes of fluidization and thelr mapping
+ “T'ostudy the design of equipments based on fluidization tachnigue

Course Content: 70% Change

idization and applications: Phenomenon of uidization, bebavior of
ation,

al
i =

[

N

roguction i

e o qistributor, shig oy ‘”'"!‘

unchanging size
Course Outcomes :

At the end of the course, the student will be able to:
o Performing and understanding the behavior fluidization in fluidized bed
« Evaluate the characterization of particles and power consumption in fluidization
regimes
« Understanding the applicability of the fluidized beds 1n chemical industries Y J
= Q)’/\.,\’

Jor - R
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SUBJECT CODE T SUBIECT NAME TP CREDIT
THVATP2 ADVANCED WASTEWATER TREATMENT 3:0:0 3
TECHNOLOGY

Course Objective : No Change

» It encompasses water and wastewater analytical und instrunental methods of
analysis :

o Deslgn considerations of various unit pperations and processes of water
treatment facilities

« Learn acration, sedimentation, coagulation and flocculation processes, Able to
explain settling equations

» It also deals with biological sludge handling and treatment

Course Contents :

babit _Hutabicts

remedies

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

= Explain the need for wastewater treatment, categorize the wastewater based on
characteristics, and Hllustrate reactor types in wastewater treatment

« Understand and apply the design principles and criteria in designing units such
ay seeeen, grit chamber, primary settiing tank, Establish bio-kinetic constants in
the engineering design of wastewater treatment processes

o Describe the design criteria and design the suspended and attached growth
bislagical wastewater treatment systems like activated sludge process, trickling
ftlter

» Plan and perform aerobi¢ and anaerabic tréatment processes on bath domestic
wastewatae and industrial eflluent
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SUBJECT COD SUBJECT NAMI LaT:p
HIPBTP1 COMPUTATIONAL FLUID DYNAMICS SN
v New Course Introduced
{ sedbject
. y prowide an introduction to the scientific princi les and practical vn
applications of computat onal Nud dynamics
o Togive exposure to the commercial Software ANSYS Fluent

Course Content

oowath eas

compuatational approachk to Flud Dynamics and it compar

s, Basics of PDRE: Eidiptic, Parabolic and Hvperbolic Equations, Review

analyhiedl meth

of Navier Stokes Rguation and simplified forms, arid generation, steactured end

unstructured prds, cholee of suitable grnid, grid transfurmation of equations, some
modern develepmoents n zrid peneration for selving engincering problems, CED
essentials, Finite difference method (FDM), finite volume method (FVM) and linite
clement method (FEM): Discretizetion of ODE and PDE, | Exglicit and Implicit scheme to
Solve feat and T oW probieoms, Apphicaton o TSt orderand 2nd order Upwind
Schemie, Apphicatien of SIMPLE, SIMPLER algosithm to solve fluid flaw prodlems,

Simsulation of CED probiems using Fluent

Course Outcome :
After learning the course, the students will be able to:

1. To discretize the momentum, mass and energy transport equations by fntte
volume technigue.

2. To understand the subject of Computational Fluid Dynamics and know bow to
use it as tool to solve the Heat Transfer and Fluid Mechanics refated Industrial
Problems

3. To sulve some problems with the help of the ANSYS Fluent software,

N Texts Books :

e« Anderson |.D, Computational fluid dynamics, McGraw Hill
o Date A W, Introduction to Computational Flulkd Dynamics, Cambridge University

Press

Reference Books !

s Versteeg H. K and Malalasekera, An Introdection to Computational Fluld
Dvavamics: The Finite Volume Method, Longman Scientific & Technical

o  Muralidhar K, and Sundararajian T., Computational Fluld Flow and Hear Transter
Narosa Publishing Houss

o Patankar Suhas, Numerical Methods (n Fluld Flow & Heat Transfer, CRC Press

s 3 .-"f/«a-*"b f'fff- ‘\ .
(/= [ 7 |
- X 2A o
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SUBJELT CODE SUBJECT NAME | 5 3 CREDIT
CHPBYP2 ~ FUEL CELL TECHNDLOGY 3:0:0 3
Course Objective: New Course Introduced

o Demonstrate a thorough understanding of the fuel cell powers plant's and #s
companents' performince charicteristics

o Describe the performance and design characteristics of various fuel cells, as well
as operational Issues

« Discuss the design philosophy and challenges that must be eveorcome inorder for
this powser plant to be economically viable

» Thermodynamics and electrochemistrty will be the focus of the design and
analysis

Course Content :

Course Outcomes :

At the end of the course, the student will be able to:
o 1. Apply know-how of thermodynamics, electrachemistry, heat transfer, and fluid

mechanics principles to design and analysis of this emerging technology

2. Have thorough understanding of performance behaviour, operatiopal issnes and
challenges for all major types of fuel cells

3. Identify, formulate, and solve problems related to fuel cell technology keeping in
mind economic viability

4, Use the techniques, skills, and modern engineering tools necessary for design
and analysis of innovative fuel cell systems

5. Understand the impact of this technology in a global and societal context

Texts Books :

* Larmintie |. and Dicks A, Fuel Cell Systems Explained, , John Wiley & Sons Ine,
o Barbir Frano, PEM Fuel Celis Theory and Practice, Elsevier Academic Pross
» Hoogers G, Fuel Cell Technology Handbonk, SAE International \ 4 5

e N
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Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1(1.1.3)



Highlight


TS gRie feafdereaa
(s RreaRereRy ot 20007, 259 sk e aa )

T, R - 495009 (B71.)
',

Guru Ghasidas Vishwavidyalaya
(A Central nivensy Estelished by theCentrd Univenites At 2069 No. 7 of2009)
Koni, Bilaspur - 495009 (C.G.)

Dq-url;m at of Chembeal Englnrering G4 . Mo Ceeh-202
SUBJECT CODE SUBJECT NAME 1Tl CREDIT
CHPRTPS INDUSTRIAL POLLUTION CONTROL Jikn 4
CourseObjective :
e Tounderstand the importance of industeiil pollution and its alatement

o To study the underlying principles of lndustrial pollution control
« Toacquaint the students with case studies
o Student should be able to destgn complete treatmrent system

70% Change
Course Content :

Course Outcome !

After learning the course, tho students will be abie ta:
1. Recognize the causes and effects of environmental poliution
2. Analyze the mechanism of proliferation of pollution
3. Develop methods for pollution abatement and waste minimization
4, Design treatment methods for gas, liquid and solid wastes

Texts Books ;
o Schoelle X.B. and Brown CA. Air Pollution Contral Technology Handbook, (RC
Press

« Peavy HS. Rowe D.R. and Tchebanoglous (., Environment Engineering, McGraw-
Hill

Reference Books :

o Trivedy RK. and Goel PK, An Introduction to Air Polution, Technoscience Pub.

= Sengar DS, Envirenmental Law, PHI W ./

o B Chawla, Jain ALK, Jain A K, Waste Water Engineering o y %
\O
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SUH) CODI SUBJECT NAN | CREDIT
114 DESIGN & DEVELOPMENT OF CATALYSY :0 3
LOours: biccuive;
e To the students insight into advances in catalytic react ngineering
¢ Tounderstand the mechanisms involved in catalytic reaction
. study the catalyst characterization technigui
e Tostudy the advanced industrial applications in catalysis

s To understand the principles behind catalyst deactivation and study their
models

3 No Change

Course Contents :

Seructure of solid surtaces; Chemisorption and Physisorption: Thermodvnamics and
kinetics of surface processes; Principles of heterogencous catalysis; Preparaton,
and and  activity;  Lattice hmperfection,
Geoetric and electronic facors Preparation and charactenzation of catalyvsts. Kinetics

charpaterizannn classification;  Struacture
of hetoregeneous reactions, Physieal Chemical and mathematical description of catalyst
deactivation; Deactivation by touling, posoning and sintening. Ueactivation and
regeneration of catalyst pellets. Deactivation and regeneration of tixed beds Dynamics
of polstunctional catalvsts, Electro catalysis and photo catalysis. Mechanism and
kinetiessel some tynical heterogeneous cataiytic reactions Ap

nl

plications in fertilizer,

petroleum, petrochemicabindustries and pollution contec!
Course Outcomes :
At the ond of the course, the student will be able to

1. To understand the concepts of homogenous and heterogeneous catalysis,
with specific examples.

2. To study
heterogeneous catalytic reactions.

reaction mechanisms  and  kinetics of homogenous and

To familiarize with the characterization of catalysts
To understand the application and mechanisms of several types of catalysts
m chemical industry

Texts Books ;

o Poncelet G, Martans |. and Delmon B Preparation of Catalyst VI Scientifie bases
for the preparation of Haterogencous Catalysts; Elsevelr
» Regalbute |, Catalyst Preparation : Sclence and Engineering; (RC Press

Reference Books ;

o Emmett P.H., Catalysis Vol L and 1], Reinhold Corp, New York
o  Smith 1.M., Chemical Engine¢ring Kinetics, McGraw Hill
¢ Thomas and Thomas. Introduction to Heterogencous Catalysts, Academic Press
Lendon
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SUB] ODE SUBJECT NAM! CREDI
CHPBITZ MICAL REACTOR DESIGN } }
Course Ohjective: _ No Change
. il urse imtrocne uoents to She wication of Kin % AN eaution
enginearing in chesm NEINRENING procusses,
e« Understand the concepts such as standard states, chemic eaction rares

reaction mechanism mass halances and design equations for ideal reacturs

well a5 non-ideal reactors
Course Content :

Review of Design of dedd ssothermal homogzenecus reactor tor <ingie and multple
reactions, RTD of ldeal reactor, interpretation of RTD data, Flow meaedets for noo-geal
reactors, dispersien model, N tanks in series, melti parameter medel, diagnesing the tis
of reactor |, influence of RTD and micro mixing on conversion, Adiabatic and non
adigdfatic operations n patehand How reatlors, optimiltunperalure in progressiog
Hot spot in tubular reactor auto thermal operation and steady state multiple steady
state intreduction 1o bifurcation theory Catalyuc reactors, effectiveness tacter,

selectivity, catalyst deactivabion, Design of heterogeagous Catalylic reactols.
Course Outcomes !

At the end of the course, the student will be able to:
1, Understand the Adiabatic and non-adiabatic operations in batch and flow
reactors,
2. Understand the reactor design involving Catalytic reactors, effecoveness factor
selectivity, catalyst deactivation,
3. Understand the design of heterogeneous catalytic reactors.

Texts Books :

o Carberrv Jlames ), Chemical and Catalytic Reaction Engineering, McGraw Hil
. , g b4

o Smith |-M,, Chemical Engineering Kinetics, Mcgraw Hill

Reference Books
» Levenspiel O, Chemical Reaction Engineering, Wiley Eastern
e Frinebt G F. and Bischoff K. B; Chemical Reactor Analyzer and design, John
Wiley & Sons

» Foggler H. S, Elements of Chemical Reaction Engineering
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