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Department : Chemical Engineering

Programme Name : B.Tech.

Academic Year :

List of Courses Focus on Employability/ Entrepreneurship/Skill Development

Name of the Course

CSUATES Computer Programming

CSUALES5 Computer Programming Laboratory
IPUALL2 ENGINEERING WORKSHOP PRACTICES
PEUALS2 SPORTS AND YOGA

ELUBTH1 ENGLISH FOR COMMUNICATION
m CHUCTT1 Fluid Mechanics

CHUCLT?2 Fluid Mechanics Lab

m CHUCTTS3 Material And Energy Balance Calculations
m CHUDTT3 Numerical Methods In Chemical Engineering
CHUDLT?2 Numerical Methods In Chemical Engineering Lab
CHUDLTT1 Particle And Fluid Particle Processing
CHUDLT1 Particle And Fluid Particle Processing Lab
CHUDTK1 Process Instrumentation

CHUCTK1 Process Utilities & Safety

CHUDTT2 Inorganic Chemical Technology
CHUETT1 Heat Transfer

CHUELT1 Heat Transfer Lab

CHUETT2 Mass Transfer-I

CHUFLT1 Mass Transfer Lab

CHUETT3 Chemical Reaction Engineering-I
CHUELT?2 Chemical Reaction Engineering Lab
CHUFTT1 Mass Transfer-II

CHUFTT3 Process Dynamics And Control

CHUETK4 Process Equipment Design-I

CHUETK3 Fuel Combustion Energy Technology
CHUETK1 Petroleum Refinery Engineering
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CHUETK?2 ORGANIC CHEMICAL TECHNOLOGY

CHUFTT2 CHEMICAL REACTION ENGINEERING-II

CHUFTK1 Process Equipment Design-II

CHUFTK5 Petrochemical Technology

CHUFPV1 Project

CHUEPV1 Mini Project-II

CH407TPE41 New Separation Processes

CH408PPC11 Major Project

SR CH408TPE63 Petrochemical Technology

c[oM CH408TPC16 Process Equipment Design-III

YA CH407TPE42 Water Conservation And Management

Rf:M CH407TPE43 Process Modeling And Simulation

AN CH407PPC09 Vocational Training Viva cum seminar
ZIM CH407PPC10 Minor Project

CHO8TOE41 Optimization Techniques

CHPATT1 ADVANCED HEAT TRANSFER

UXMN CHPATP1 ADVANCED REACTION ENGINEERING

LZ% CHPATP4 ADVANCED PROCESS CONTROL

LA CHPALT1 CHEMICAL ENGINEERING COMPUTATION LAB

ZIom CHPBTT?2 CHEMICAL REACTOR DESIGN
CHPBTP1 COMPUTATIONAL FLUID DYNAMICS

Z3A CHPBLT1 ADVANCED CHEMICAL ENGINEERING LAB
ZUEN ELPBTX1 ENGLISH FOR RESEARCH PAPER WRITING

S[UAN CHPCPT1 DISSERTATION STAGE-I
YA CHPDPT1 DISSERTATION STAGE-II
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SCHOOL OF STUDIES OF ENGINEERING AND TECHNOLOGY
Scheme of Teaching and Evaluation 2022-2023 (As per NEP-2020)
Choice Based Credit System (CBCS) and Outcome Based Education (OBE)
(Effective from the Academic Year 2022-2023)

I-SEMESTER BTech Mechanical/iP/Chemical/Civil Engineering

Teaching Ey
Hourshuess Examination

SN,
Sase Lol e T

CIA Marks
SEA Marks
| Marks
red!

i AMUATE| Engincening Mathematics - A 3 I - 03 40 ] 100 4

2 .f('\'l ".\71 ;s‘- Engineering éhcmnﬂr} — 7 3—_- - 7 03 46 60 140 3

3 ECUATES Basic Electrical and Electronics Engineering 3 | - a3 40 60 100 3

| |

| 4 FOUATC2 Environmental Science and Ecology 2 - - 03 10 7 60 160 2
_S I CSUATES 7._(?““9“’9'7""8"'“’“*"3 3 - . 03 awn | 60 100 | 3 1

6 —l AUATCL Indsan (‘o;milunon | 7|7 i . ——. o 50 — 50 1
2 7 ;'\‘l!:\l B3 Engine ng ('hc';“ﬂ")' Lab 7.\ . . 2 03 25 25 | 50 !

g | e Comﬁnu Programming Laboratory || & > 2 03 [ 25 | 25 50 }

¢ IPUALL Enginocring Workshop Practices -] 2 |03 | a5 |2 [0 | 1|
T ] P;i;::\l s2 | Sports and Yng— - - ! _7 2—_ 25 25 50 _—I

‘ Total 15 |1 [ o8 | 25 [ 350 | 400 | 750 | 20

Note: AM Mathematics, PP:Physics, ME: Mechancal Engineering, IP: Industrial & Production Engineering, CE- Civil Engineering, CS Computer S¢ &
| Engg , IT Information Technology, PE: Physical Education, FO Forestry, LA: Law, NS’ NSS. 1 Undergraduate, T Theory, L. Laboratory,

ASIC SCIENCE NGINEERING SCIENCE (F) SKILL ENHANCEMENT MUNMANITIES L\l»\\l)»\'l'()u\ XTRA-

B) I Engmecring Mechanics [COLRSE (L) SCTENC E(H) X'OURSE () URRICULAR
1. Mathemacs - A 2 Introduction to tnformation Technology |. Engineering Graphics i. English for I Inchian Consturon  [ACTIVITIES (S)
2 Physies 3. Basic Electrical Enpincering 2 Engineering Workshop Practices komumenication 2 Fovitonmental 1 NSS
B Chemisary th. Basic Electrical amd Electronics Enginesring ‘ Human Values and  [Science & Feolopy 2 Sports and Yoga
H. Mathematics - B Is Computes Progranmmng Fthics

b. Busac Commumicinon Engineering, |
Credit Definition: ] » Four credit courses are to be designed for 50 hours of Teaching-Leaming process

" * Three eredit courses are 1o be designed for 40 hours of Teaching-Leamning process
> | -hour lecture (1) per week per semester = 1Credit v, 2 .
| St tutorial {T) per week per semester = 1Credit | * Two credit courses are to be designed for 30 hours of Teaching-Leaming process
>2-hour Practical/Drawing(P) per week per semester = 1 Credit ; One credit courses arc to be designed for 15 hours of Teaching-Leaming process
[ | Note: The above is applicable only to THEORY courses

[ AICTE Activity Points to be earned by studeats admitted to B.Tech., programme (For more details refer to Chapter 6, AICTE Activity Point

| Programme, Model Internship Guidelines):
Over and above the academic grades, every regular student admitted 1o the 4 wears Degree program and every student entering dyears Degree programme |
through ateral entry, shall eam 100 and 75 Activity Points respectively for the award of degree through AICTE Activity Point Programme. The Acsvity

| Points eamed shall be reflected on the student's eighth semester Grade Card

| The activities can be spread over the years, any tme during the semester weekends and holidays, as per the liking and convenience of the student from the

| year of entry 1o the programme. However, the minimum hours' requirement should be fulfilled. Activity Points (non-credit) donot affect SGPA/CGPA and |

[ shall riot be considered for r vertical progression

Eligibiliny for UG Certificate:

A.  Undergraduate Certificate course will be offered by all departments of SoS(E&T) GGV,

B.  For applicability of UG Certificate. the candidute who wants to exit after com pleting 1" vear (02 semesters) BTech degree with 10 eredits of skifl-bused courses lasting
two months, including atleast 06 eredits job specific internshipapprenticeship with NHEQF level SAUCF level 4.5,

Co Astudent shall report to the cancerned Head on or before the date notified by the Department'School/University, if heishe is interested 1o exit with LG Cerrificate

) /né‘y/
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I = . T .
SYLLABUS | (SEMESTER-) WPemds Weex Internal Assessment (1A} ESE | Total | Credits|
Subject ‘ CT- | CT- ‘ Aftendance &

Code: CSUATES b ‘ T. pﬂ 1 | Assignments TOTAL
&0 1
Sub;ect.J poMPTER | s [ s | 10 | 40 il

Course Objectives:

* To understand the basic of Idea ofAlgorithm,
To understand the programing concept of Arithmetic expressions and BasicAlgorithms
® To leam the Functions and Structure ofarray.

Course Content:

UNTIT-1: Introduction to Programming ) :

Introduction 1 components of a computer system (disks. memory. processor. where a program is stored
and executed, operating sysiem, compilers etc.) -

Idea of Algorithm:steps 1o solve logical and numerical problems. Representation of Algorithm:
Flowchart/Pseudo code with examples.From aigorthms to programs; source code; variables (with data
types) variables and memory locations.Syntax and Logical Errors in compilation, object and

executablecode.

UNIT-
Canditi b young and evaluation of conditionals and consequent branching
Tteration and loops, Arrays (I D. 2 -D). Character arrays and  strings

UNIT-3: Basic Algorithms
Searching.concept of binary search ete, Basic Sorting Algorithms Bubble sort cte.Finding roots of
cquations. introduction of Algorithm complexity

UN

Functions (mcludmg using built in libraries), Parameter passing in functions, call by value, passing arrays
to functions! 1dea of call by reference binary search cte,

Recursion functions Rccuniun as 4 different way of solving problems. Example programs, such as,
Finding Factorial, Fibonacei series, ete

i
Structures. and Mray of Structures
Pointers Idea of pe 5. defining pointers, Use of Pointers in self-referential structures. notion of linked

list (no lmplemennuun)

will be able to
. b r various applications using Arithmetic

expressions, arrays, pointers andFunctions,

Textbooks/References:
1. Byron Gottfried, Schaum's Outline of Programming with C. McGraw-Hill
2. E. Balaguruswamy, Programming in ANSI C, TataMcGraw-Hill
5. Brian W. Kernighan and Dennis M. Ritchic, the C Programming Language. Prentice Hall of India

}\
N

m ANk S /@ Ll
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=T [Periods/ | INTERNAL ASSESSMENT | ESE Grand | Credits
l SYLLABUS | (SEMESTER-) | \eek A ]!og‘ | ’
— ]ORN : -

(1A)
gﬁcr TS TCITTP TR ‘Méz—‘rmj [
| coweuteR { ' |25 ‘ 50 ) o |
' Subject: P&';Gwrg'gf -2 |25 L % ‘

Course Learning Objectives:
ons andLoops

o Tounderstand the Numerical methods andRecursion

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 k: Problem solving using computers:
Labl: Familiarization with programming environment

Tutorial 2: Variable types and type conyersions:
Lab 2: Simple computational problems using arithmetic expressions

Tutorial 3: Branching and logical expressions:
Lab 3: Problems involving if-then-¢lse structures

Tutorial 4: Loops, while and tor loops:
Lab 4: Terative problems ¢.g., sum of series

Tutorial 5: 1D Amays: searching, sorting:
Lab 5: 1D Array manipulation

Tutorial 6: 2D arrays and Strings
Lab 6: Matrix problems, String operations

Tutorial 7: Functions, call by value:
Lab 7; Simple functions

Tutorial 8 &9: Numerical methods (Root finding, numerical

differentiation, numerical Integration):
Lab 8 and 9: Programming for solving Numerical methods problems

Tutorial 10: Recursion, structure of recursive calls
Lab 10: Recursivé functions

Tutorial 11: Pointers, structures and dynamic memory allocation
Lab 11: Pointers and structures

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

Courses Focus on Employability/Entrepreneurship/Skill Development
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' [ ) Periods/ INTERNAL ASSESSMENT T ESE Grand | Credits
SYLLABUS | (SEMESTER-) ]wm | (1A) \ total [
Subject [LTTTP 1A TMSE [ TOTAL ‘
Code: IPUALL2 ‘ el \
| ENGINEERING =

25 50 01

y WORKSHOP 2k =

Subject: PRACTICES | | 2 !25 25 | 1

Course objectives:

.
.
.
.
.

1s,
gn and model different prototypes using ¢ Y. sheet metal and welding.
Make electri
To make stu of salety rules in working environments.

Course Content:

w

o

Study of M/C tools in lathe machine
Demonstration of different operations of lathe machine
Practice of facing plain turning, taper turning etc

. Study.of Carpentry tools; equipments and different jobs

Practice of Lap joints, Butt joints, T-Lab joints

. Practice of Lap joint, Butt Joint, T-joint
. Preparation of ¥ shape, square shape, work pieces as per the given specification
. Replacementof fuse;condenserof fan/motor and fan regulator;

Installation of switch board with wiring;
Concepts of measuring instruments.

Identification of various electronics components and their terminals;
Study of logic gates AND, OR, XOR and NOT, NAND, NOR;
Study of Basic ICs. i :
Course Outcomes: At the end of the course students will be able to:

. Make half lap joint, Dovetail joint and Mortise & 1enonjoint

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

. Prepare trapezoi 1-joi i

. Ma S a single

switch and § sewiring

Texthooks/References:

1. Hajra Choudhury S$.K., Hajra Choudhury AK. and Nirjhar Roy SK., “Elements of
WorkshopTechnology”, Vol. 1 2008 and Vol. 11 2010, Media promoters and publishersprivate
limited. Mumbai.

2. Kalpakjian S. And Steven S. Schmid, “Manufacturing Engineering and Technology™, 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"edition. PrenticeHallIndia, 1998.

4. Rao P.N., “Manufacturing Technology”, Vol. F and Vol. I, Tata Mc-Graw Hill House.2017.

ol

Vis ~ & AL
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Subject | | LTT]P | Attendance Activities’ TOTAL |
’c«x/;c |

| Subject:

SYLLAB’JS[ (SEMESTER-) | Week

SPORTS & YOGA

Peﬁoas;]*'Fﬂ‘r‘ERNAL ASSESSMENT (IA] ES [ Grand
{Assessment | total

PEUALS2 |

| SPORTS ANDYOGA | | 2l 0 5 | 50

|
1 !

Physical Fitness Tests

General Introduction of games and sports
Fundamental skills, history and development of the following games and sports:

r

VVVYVYYVYYiiayY

Note:
I.
2.

Athletics
Batminton
Basketball
Cricket
Football
Hockey
Handball
Kabaddi
Khoskho
Valley-ball
Yoga

Each student will have o clear one of the physical fitness tests by the end of the semester.
One project is to be prepared by the students at feast for two games.

References:
Barron H M, McGhee R (1997) A Practical Approach to Measurement in Physical Education.
2. Kansal D K (1996), Test and Measurement in sports and physical education, New Delhi. DV S

Publication

Credits

01
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SCHOOL OF STUDIES OF ENGINEERING AND TECHNOLOGY
Scheme of Teaching and Evaluation 2022-2023 (As per NEP-2020)
Choice Based Credit System (CBCS) and Outcome Based Education (OBE)
(Effective from the Academic Year 2022-2023)

[ H-SEMESTER BTech Mechanical [F/Chemical/Civil Engineering 3
Teaching REN |
1 4 Examination
S {
| 2.
‘ourse Code o B g ] g =
g © %
=
«
Blm e ad 2| 5| 2
1 AMUBTSS Enginecring Muthematics-B ) ] - 0 a0 &) 100 -4
2 PPUBFR? | Enginciring Physics s |0l - Tal o[ | wo] sl
3 e Intreduction to Infermation Tecknotagy 3 - [ic} W o W 100 3
! | = . | S N S —
3 | ELUBTIN Enghsh for Communication 3 - . 03 | 40 & 100 3
5 [ CEUBIE) Engincering Mechanics 3 - - 03 W | e 100 3
o ME UBTHLCH UBTHE Humin Vabews and Eshics I - - (3 5 - L) i I%
#URTH2CEUBIMZ
- P LR Engmecring Plysics Laborssary < | 2 i) 25 | 25 <0 !
M I UNTTS: Enginesning Mechanks Labortory - . 2 Ut} 5 25 <«
9 MEUBLLY | Emgincening Graphis I . 3 “
s 4 + = Kl
10 | NSUBLS) | NSS il I 2 S0 1
Total 17 j2]| 0o | 750 | 24
Note: AM:Mushematics, PP PRysics, ME: Mechanical Engineening. 1P Industnal & Production Exgineering, CE: Civil Engmeenog €S Computer Sc &
Engg. 1T Information Technology. PE Physical Education, NS NSS. 1) Underpradusie. T. Theory, L. Laborasory
BASICSCIENCE, (B) ENGIS FERING SCTENCE, (E) TSKICLENHANCEMENT BUMANITIES SCIENCE MANDATORY EXTRA-
{1 Morewusies - 4 Enginesnng Meckanics COURSE (L) ) KOURSE o ) CURRICULAR
[ Tomstinsion to ndommmanon Techeciog [ 1§ ngiveeris: Graphics 1. Leglih for t Indars Corsttuscn  ACTIVITIES {5}
B ity i 2 Eopecimg Wockswop  omeusicieos £ Envronmental Scioacy | N8S
H Atarhomarics - B v Elecuomizs Eaganoonng | Procoies 2. Hamas Values and Erhics & Eodlogy 2 Spoets s Yoga
ey [
wom Frgnong |
Credit Definition: I Four credit courses sre to be designed for 59 bours of Teschmg-Leaming process |
T TS B N igred for 40 by ching-l cars o
3)-hour lecsre (L) per woek per semester = 1Credit lh""'“m s ‘:;d“y“:. ey f’?‘: ‘"*L"mne v
> 1-hous tutesial (1) per wotk per semester = 1Credit ¢ ()::re":: JOWIE! "”;y":""‘“\‘:l;ls l‘_""" :}]“"h r*l R,
a z . . COursEs re to be designes ours of Teaching-Learmng prcess
»2 ctical Dray nesier =
hour Practical Drawing(P) per week per semester = 1 Credit ank; The shove is appli i S0 THEORY courses o
AICTE Activity Points ts be earned by students admitted 1o 8 Tech., progravame (For more detalls refer 1o Chapter 6, ctivity Point
Programme, Model Internship Guidelines):

Over and shave th scademic grades, every regubyr student 2dmnted 1o B 4 vears Degroe program and every student enkring Svears Degree progmmes |
| Wrough Eneeal entry, shall cam 100 and 75 Activity Points. respostivety for the anand of degret Brough AICTE Activity Poi Programme. The Actoity Poises
airped shall be reflectod on the stude’s eiphth semester Grade Casd
The activities can be spread oves the years, any Tieme during the semester weskends and holidays, x5 per the Hiking and coavenience of the studest fom the yer
of entry to the prograsmme. However, the manimum hours' requirement shoudd be il Activity Points {noo<redit) donos affedt SGPAICGPA and shall not
| be considerad for verikal progression

Fligiblby for 10 Certifoate:

A Undergradosie Cornficase connve will be sfferad by ald departmenn of SaSK& Ty GGV,

B Ferapplicabidny of UG Certificae, the coadidaie who wanes o exll afier complening i vese (02 sermesters) BTech degree with 10 coedin of sKill-based cosrves fasting
twe months, nchding atfemt 86 creditg job specific i ternshipapgrenticeship with NHEQF level 40K level 45,

{ A student all report 1o the canceraed Head om or beBire the date notified by the Departnten tScheallniversey, If heishe is Mterated to esit with LG Cerlificate

i A
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— - : - &
SYLLABUS  (SEMESTER.I) |Periods/Week Intemal Assessment (1A} | ESE | T(?t’:

Subject [ ] ) I
. | _ENGLISH FOR 1 1 el sad
Ls”bfe‘" ‘comumcmou 30| - (15| 15 | 40

Course Learning Objectives
*  To build up word power, to brush up the knowledge of English grammar, to develop good writing and
speaking skills in the students

Course Content:

Uni ’

The congept.of Word Formation.Reot words from foreign danguages and their use in English, Acquaintance
with prefixes and suffixes from foreign languages im English 10 form derivatives. Synonyms, antonyms,
and standard abbreviations.

Uni
Sentence Structures, Use of phrases and claus

Jinssentences; Importance: of proper punciuation, Creating
s in documents; Techniques for writing precisely

ing
[ ¢rh A ent,  Noun-pronoun  agreement, Misplaced modifiers,  Articles, Prepositions,
Redundancices,Cliché
Unit 4i-Naturc and Style of sensibleWriting

DcscdbiWifxmg, Providing examplesior evidences Writingantzoduction and conclusion,
Unit 5:
Compreh®hSion, Précis Wniting, Essay Writing.

Oral Communication (This it involves iRteragtive pratiice sessions in LanguageLab)
Lism
Profime i tress andRhythm

Commuon Everyday Situations: Convessations andDialogues
Communication atWarkplace

Interviews

Format Presentations

Course Outcome:
At the gad.oF the.course studentswill beabicieam adotof new wordss Theyaisodlearnt the particularities and
peculiarities of English grammar. As a result, they could speak and write English with theleast possible

eor

Textbooks/References:

I Practical English Usage. Michael Swan. OUP.1995,

2. Remedial English Grammar. F.T. Wood. Macmillan,2007 (iii)On Writing Well. William Zinsser.
Harper Resource Book. 2001

3. Study Writing. Liz Hamp-Lyons and Ben Heasly. Cambridge University Press. 2006

4. Communication Skills. Sanjay Kumar and PushpLatz. Ox ford University Press.201 1.

D

Exercises in Spoken English. Parts. I-TIL. CIEFL, Hyderabad, Oxford UniversityPress 6‘1/
‘f’}\l

&\-\9 { “ I\\\\\‘l
A B 56

Courses Focus on Employability/Entrepreneurship/Skill Development



Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight


TS TRiE RQeafeeme

(it Prenfreremy aftfrm 2000, 259 sl vt 4 )

PFt, BRI - 495009 (B71.)

Guru Ghasidas Vishwavidyalaya
(A Central University Estzblished by the Centra] 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)
SCHEME FOR EXAMINATION (Effective from Session 2023-24)
B. TECH. (FOUR YEAR) DEGREE COURSE, CHEMICAL ENGINEERING

SECOND YEAR. THIRD SEMESTER (NEP)

< Subject Code | Evaluation Scheme
\' - Subjeet Nam EeXIORE Y we - e dit
0 njee ame Q ¢ redits
: - Sessional
FHEFORY (o £y . AN |,
. L |T|P| CIA | SEA | TOTAL |
01, CHUCT T Fluid Mechuanies 3 L0 |40 60 ! 100 | 4
0. CHUCTT2 Chemical I-nwvvcrmg 3 | 0 |40 60 L 160 4
Fhermodynamics
03, CHUCTT3 Material & Energy Balances - 3 0 [0 40 60 [ 100 [ 3
CHUCTKI Process Utilities & Safety ’
04. - p - = 13 0 |0 |40 60 100 3
CHUCTK2 Water Treatment and Management I \
>N = | ! s e
0s. AMUCTEI Mathematics-11 3 : 0 0 |40 60 100 3
CHUCTO!L Engincering Materials ‘
CEUCTO!I Green Buildings !
3 e o | [
MEUCTOI Introduction to Thermodynamics
IPUCTO . C. Engine
06 : e v - 43 010 10 60 100 3
CSUCTOI Data Structire With C++
ITUCTOI Computer Organization & :
Architecture
ECUCTOI Data Communication |
S—— — — -—_— i —_— e ————— — » S =
PRACTK
1. CHUCLT! Basic Chemical Engincering Lab 0 0|2 25 25 50 1
(12. CHUCLT2 Fluid Mechanics Lab 0 | @12 25 25 50 1
Total | 18 | 2 | 4 | 290 410 00 22
i [ Tatal Credits—22 -
CIA ~ Continuous Internal Assessment

| Total Marks — 700

SEA — Semester End Assessment Totsl Periods / Week - 24

CIA-Shall be two cliss test (CT) T &1 each IS marks, 05 marks for assignment, surprise test, quiz ete, and 05 marks

attendance

CH-Chemical Engineering, CE-Civil Engineering, ME-Mechanical Engineering, 1T-Information Technology
IP-Industrial and Mechanical Engineering, CSE-Computer Science & engincering,

EC-Electronies and Communication Engineering

’w \ A — g
S s | |4
BoS Held on 06-10-2023 % 7 R i %m% . by
4, . {m\ ( s o o ’_
. __ p o N,/
§ - \>.‘ et NN )T
/\'j'}’r -)/’// - \ AN
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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)
HEME FOR EXAMINATION (Effective from Session 2023-24)

B. TECH. (FOUR YEAR) DEGREE COURSE, CHEMICAL ENGINEERING
SECOND YEAR, FOURTH SEMESTER (NEP)

Subject Code Evaluation Scheme

F— Periods | — {
No, Subject Name [ Sessional | Credits
I'HEOK [ == = | . S MY |
L |T| P || CIA | SEA | TOTAI
S , — = et PR SIS ISR
0L | CHUDTTI Particle and Fluid Particle Operations 3 00 40 60 100 3
= —t | i
02. CHUDTT2 Inorganic Chemical Technology 3 (0|0 40 60 100 3
03. CHUDTT3 Numerical Methods in Chemical Engineering 3 (o] 40 60 100 3
e ) RN ———— ot e e ] W | =
CHUDTKI | Process Instrumentation
01 — re— = — - 3 0 0| 40 o0 10 | 3
CHUDTK2 Fluidization Engineering
CHUDTO1 Energy and Environment ’
CEUDTO!1 Remote Sensing & CIS [
MEUDTO! Introduction to Fluid Mechanics
IPUDTOI Automobile Engineering
0s. CSUDTOI | Introduction to Information Science | 3 0 0 40 60 100 3 ‘
ITUDTOI Computer Network
‘ ITUDTO2 Fundamentais of Python Programming
ECUDTO!1 [“Introduction to Electronic Devices & Circuits
e — ‘
J ESUDTO! Eifective Technical Communication |
= acahe I PEE =N — =
PRACTIC AN |
7!”4 \i CHUDLT1 = Particle and Fluid Particle OIJQrH(iOI]S Lab 07 0 2 25 25 I 50 I 1
— B Numerical Methods in Chemical Eng'meﬁi I i T i [
02. CHUDLT2 o |ol2 |3 | 0 | 1
Lab | |
03. CHUDPY| | Mini Project _ 0 Jo[4] s | so | 10 [ 2
Total | 15 [0 | 8 LSOD 400 700 I 19
CIA — Continuous Internal Assessment Total Credits — 19 Total Periods /| Week - 23

SEA —Semester End Assessment Total Marks — 700

CH-Chemical Engineering, CE-Civil Engineering, ME-Mechanical Engineering, IT-Information Technology
IP-Industrial and Mechanical Engineering, CSE-Computer Science & engineering,

C1A-Shall be two class test (CT) 1 &11 each 15 marks, 05 marks for assignment, surprise test, quiz ete. and 05 marks attendance \
EC-Electronics and Communication Engineering |

Vv,
)\

Y (

| o
| A}
BoS Held on 06-10-2023 ’%@y L\Q
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B.TECH. CHEMICAL ENGINEERING IV SEMESTER SYLLABUS (NEP)

CHUDTTI Particle and Fluid Particle-Operations  [L.:3, T:0, P:0]
Ohjectives

Objective of this course is to introduce students to the numerous industrial operations dealing with
the particulate solids, their handling in various unit operations. and those in which particle fluid
interactions are important.

Contents:

Unit 1 :  Solids Propcrues Solid particle characterization: Particle size. shape and their
distribution. Scregig dard screens: RelaUOnshl ng shape factors and particle

dimensions: Specte

Unit I1 : Storage and Tr.m%portat:on, Size rcductlon I)pcs ()r\l()rdge eqmpmcnl Bin, Silo.
Hoper, ete. Transport ¢ } e and_hydraulic
conveying. Majolcquipment's=e
circuit and open circuit grinding.

Unit TI1 : Flund Solid Scpar,mon Scdnnemahun Hulrdllmn Classification and sedimentation.
Free Settling hig ; 3 ‘s _law. Richardson-Zaki
equation, desyse al separs pnes and hydrocyclones,
filter bags, venture scrubber. electmsl.mc Pxecm]tator

Unit IV : Mechanical separation and Filtration: Industrial sereen: their capacity and
effectiveness. Types of filtration, priiciple of filtration, plate and frame filter. leaf filter. rotary
drum filter, etc.

Unit V : Agitation ﬂnd an: A lication of auitatiou. Agitation ¢ uimcm Types of
xmpe]lcrs - Propellers. Paddles and Tt o 1S i sels, Preyention of
swirling, Standard Iurhu‘lc dcm_n Po\\u corrclmlon and power (_f.llLLll"lll()n \hxmg of solids.
['ypes of mixers -, Muller mixers, Mixing index, Ribbon blender. Internal serew mixer.

= H. Masuda, K. Higashitani. H. Yoshida. “Powder Technology Handbook™ CRC. Taylor and

P Francis.

4. D. Vollath. Nanomaterials: An Introduction to Synthesis, Properties and Applications, 2™
Ed., Wiley.

Course Outcomes
Students will be able to
1. Kno ¢ signiticance and usage o

methods 10 es 1matel en. !

Comprchend the forces
for the solid particles.
Deduce the expression for different laws for flow of fluids through solids and compare
different equipment for fluid-solid separation.

ale characterization parameters. and

!J

splain the working principle of
and transportation techniques

(%)

Analyse filtration data and select systems based on requirements, estimate filtration area
for given requirements, understand filter aids and their usage.

Deduce expression for power requirements in agitation and mixing and compare different
mixing devices.

Courses Focus on Employability/Entrepreneurship/Skill Development
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CHUDTT3Y  Numerical Methods in Chemieal Engineering |1 -5 T:0, P:(]
Objectives
The objective of this subject is to introduce students fo numerical methods used to solve

engineering problems. in particular chemical engineering problems, using numerical methods
and computer programming.

Contents
Unit | : Essgipdnalysi i - Error; i8Il Analysis. types of errors, numerical
problems OF error VSIS, curve fitting: I of least squares, fittings of straight line and

parabola and by method of moments.

ental Equations : Secant Method,
8 system of simultaneous linear
Iterative methods, Gauss Seidel

Unit 11 : Numerical Solution of Algebraic and Transcend
Regula-faisipviethod: il son Me Sol
algebraic Equations
Iterative method.

Unit 111 £ Calenlis of Finite T #8€s : Finite differences. Difference formula. operators and
relation between operators. Inverse Operator, Interpolation with equal intervals: - Newton's
forward and backward interpolation formula. Interpolation with Unequal intervals: - Lagrange’s
interpolation.

Unit IV : N < v : I Numerical Differentiation Newton’s
forward and Backward difference interpolation formula. Numerical Integration: Trapezoidol rule,
simpson is (1/3)" and (3/8)" rule, Boole's rule, Weddle rule.

Unit V : Nuiiiesie: Ordis
method, Modified Euler method Run

Bn: Taylor series method, Euler’s
a method.

ge's method Runge Kutt
Suggested Text Books

I. Jain & lyngar Numerical Methods for Scientific and Engineering Computations.

2. G. 8. Rao, Numerical Anlysis.
3. B.S. Grewal. Numerical Methods in Engineering and Science.
4. H K. Das, Advance Engineering Methods.

V. Rajaraman. Computer Oriented Numerical Methods

Course Outeomes ;
Upon completion of this course, the students will be able to solve chemical engineering problems
involving linear and non-linear equations and solve ordinary differential equations.

CO-PO Mapping

co | pro PSO
ESEFSEAIEEENFEAEAE S E AN EECAE S
Ccot] 3 |n3 0 9 [Tl T 20

Weightage : 1-Slightly; 2-Moderate; 3-Strongly

Courses Focus on Employability/Entrepreneurship/Skill Development
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CHUDTKI Process Instrumentation [L:3, T:0, P:0]
Objectives
The course is W imtroduce the students to learn the basics of instrumentation, various process
\arishies based instruments. Fundamentals of different measuring devices related to various process
naramesers soch as temperature, level, pressure, flow, pH, humidity and compositions. Impart basic
ksowledge of transmitters, transducers, control valves, PLC

o T S
Unit-I;: = dynamic characteristics of instrumentation and their classification.

Process yarishles, Elements of measuring system and their functions.

Umic-Il: 7T ters lucers : Signal transmission analog, digital. Electronic and
smeumatic Transmitters, active and passive transducers

L nit-llmm: Principles, Construction and operations of instruments for the

messurement of various process variables such as temperature, pressure, flow. liquid level. humidity,
viscosity and composition.

Unit-1V:

Ce : Principles and construction of electro- pneumatic controllers,
Multiplexers,

“nal control elements such as pneumatic control vale, Stepper motor.

Unit-V: Data Acquisition &
Instrumentation of process equipment ¢
etc.

gquisition system and intelligent instruments,
ation column, Chemical reactors. heat exchanger

Suggested Text Books :
1. S.K. Singh. Industrial Instrumentation and Control. 3rd edition, McGraw-Hill (2008).
2. William C. Dunn, Fundamentals of Industrial Instrumentation and Process Control, McGrawHill (2005).

Reference Book:

| Patranabis. D, “Principles of Industrial Instrumentation™, Tata McGraw-Hill Publishing
Co. Ld.

2. Beckwith, T.G., Marangoni, R.D. and Lienhard. J.H., “Mechanical Measurements”, Addison
Wesley.

3. Jain, R.K.. “Mechanical and Industrial Measurements”, Khanna Publishers, New Delhi

4. Johnson, C.D.. “Process Control Instrumentation Technology™, Pearson Education, Inc.

Course Qutcome:
Students would be able to understand

1
2. fbles used in process industries
3 sducers
4.
S various chemical industries equipment
\L" }\_k""

S

Courses Focus on Employability/Entrepreneurship/Skill Development
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' CHUDLT2 et Methods in Chemical Engineemingbabi -0, 1:0, P:2|
Ogecinve:
T coeme woeld enabie students to write their own computer programs using programming
S S and commercial software like Matlab. Hands-on experience will be provided to

SRy Sese computer programs to solve problems in different areas of chemical engineering e.g.
Snt S Bem and mass transfer, chemical reaction engineering ctc.

=t of ExperEments:

W= 2 program in 'C’ to find simple interest
Wese 2 program in ‘C’ to calculate sum of three numbers

2 Wnee 2 programin 'C' to calculate number of months and days

& Wrzea prc-gram in ‘C"to'find whethe ar is : ornot

3 in! it to Celsius
& Wnteaprogramin ’C‘ to fmd the real roots of K quadrat:c equation

3. Wnte a program in ‘C’ to for Secant Methad

20. Write a program in ‘C’ and ‘MATLAB' to for Newton Raphson Method

11. Write a programin ‘C’ to for Regula falsu Method
12. Write a programuin ‘C" and ‘MATLAB' to for Gauss E nation and Gauss Seidal Methods
13. Write a program in C’ to for Lagrange S Interpolatuon

14. Write a programiin ‘C and MATLAB " son's |
15. Write a program in ‘C’ dnaEM

1/ to for 'sMethod and Runge-Kutta Method
Any other experiments may be added further if needed

Course Outcome:

Students wil inon-linear equations

and solve ordinary di erenua equattons usmg programrnmg languages llke C and software like MATLAB.

CO-PO Mapping

PO [ PSO
T s ’ v 1
CO
PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 iPSOl PS02 | PSO3 |
Co1 |3 3 2 2 3 2 2
1-Weak, 2- Maderate, 3-Strong i i 1

i e Noul
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CHEDLTE - Fesele and Fluid Particle Operations Lab  [L:0, T:0, P:3)

U B
ERSsmmeas 2w working and importance of various mechanical operations used in
pe a1 ST
y SR pescipies of basic sciences and chemical engineering for designing various size
= wee separation and filtration equipment.

I8 faPSizeedustion solid particles by Jaw crusher. roll

sheer, and ball mill.

15

Gadfmeilic Effectiveness of Triple deck Vibrating Screen.

% To determinstherayerage di er of & mixture 6F solid partic!cs of using sieve analysis.
4. To determine the collection efficiency of cyclone separator for separating dust particles

from air.

N

l'o deterniing thesfilteramedium resistance and specific cake resistance of plate and frame

filter press.

6. To determingsihesefliciency of elutriator for separating the particles in different size
fractions, e

Outcomes:

At the end of the laboratory course students will be able

1. To apply the principles of unit operations through experimentation.

2. To demonstrate the ability to understand the various mechanical operation equipments used in

chemical and allied process industry.

CO-PO Mapping b~ ]

PO ' - PSO 1

co e e
PO1 [ Po2 | PO3 | Poa | Pos | Pos | PO7 | Po8 | PO9 \ PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3 |
co1|2 |2 | ' §

1 i1 T | 1 | 2 2 o
oz |1 |z |1 ’1 1 ‘ 1 ‘ =5 7 |2
~ |

[ 1-Weak, 2- Moderatg,vS-Strong _» i |
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Az Fluid Mechanics Lab [1:0, T30, P2

e e e i 20 gwe the students the practical exposure of the theory and concepts of the
B e . TRe cowse will provide the knowledge of different flow meters and pressure
S————— e sxperiments. it will also help in understanding the theoretical concepts through

n Venturimeter.
er connected in between a pipe line.

efficient of the given pitat tube.

TR

Soxady and : i t
Sxpenimental determination o yrau ic coetricients.
To measure the pressure using manometer.

% 7o determine the type of flow and Reynold’s number through Reynold’s experiment.

{ ™

Course Outcome:

s The students will be able to visualise the concepts.

e The students will understand about different components of the flow system.
e The students will be able to operate different meters.

s The students will be able to measure and calculate different flow parameters.

Courses Focus on Employability/Entrepreneurship/Skill Development
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CHUCTTI1 Fluid Mechanies [L:3, T:1, P:0}
e ey
The objective of the course is to introduce the mechanics of fluids (fluid statics and fluid
Somamics). relevant to chemical engineering operations. The course will impart the knowledge of
besic concepts of kinematics of flow, different forces on fluids, flow measurement, flow
wansportation and types of flow.

Contents:

Unit-I: F ic_equilibrium in centrifugal

Fluid low l’ruu.sx \elout\ umdmu and shear. types ofﬂmds uongeploi viscosity , Kinematic
viscosity, nature of flow- laminar, turbulent, Reynolds number. boundary layer formation and
separation

Unit-11:
e

pump work.

uid Flow: Mass balance & momentum balance equations. Bernoulli's

8y, friction factor,

Unit-111: lncmnpruslhlu Fluids Flow Through Pipes, flow chardcteristics- shear stress. friction

factgr, laminar flow lm newtoman fluids, Ha gen oxsecunllc ¢ u'mon lamlnar flow for non-

n ligu turbulent ough lose chanr and it§ ¢haracteristic

aqu.nuuns Inumn lauor and its epen ence on roughness, ds number. Iriction factor for

flow through channels of non-circular cfoss section - coneept of equivalent diameter. Frictional

losses due to sudden change in veloeity or direction of flow: expansion. contraction, effect of
fittings, flow of liquids in thin layers.

Unit-1V: Transportation of Fluids; pipe fitting like bends, elbows, flanges. tee and different types of
valves, seals lor mo\ml., parts, pumps. NPSH. power rv.qmrcmem types of pumps - centrifugal
ni. m)ublL shootm[: in opuanon - pnmmg & bd\/llcllltm characteristic
: : 5 il work relationship.
-ariable area meter -

Metering of ﬂulds variable Neac :
rotamefer. insertion meters - pilot tube.

Unit-V: Differential analysis: mass and momentum balances. Navier -Stokes equation, unidirectional
flow. viscous flow. Stokes law. skin drag and pressure drag, potential flow. Potential function,
solution of Laplace equation.

S T LN SV Y

- Cawrse Quicome:

Students
will demonstrate the know ledge of the fundamentals of fluid mechanics and its application.

- S abic lﬂ[ ity profi lCS h\’ Slll l l hcalx n of U ns of motior 1 lll ple
\njdenl wi | II(} l)] 10 C'il(,u € \t'IOC
1 an o €q aIlO 1 i sim

4 | g of Bemoulli’s equation
tudents will be able to determine and analyze the tvpe of flow.
calculate dlﬂen.nl losses,

.

-

different flow characteristics and

pplication part in form of different

nOV\ & . o
; C 2 nﬁponatmn of fluid.
Je ;uldel“b “11” hc ahle o w o ()1 W, Vv S W A% 3
nder‘.land lhe klﬂbmat S
. l e 1 ﬂO lbLOU ﬂO\ y ﬁnd 1o Sl)l c Rlalcd
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BTT2 Inorganic Chemical Technology |L:3, T:0, P:0|
e=ves

atenmis:
L mit-1: Su

ic acid, SCSA. DCDA processes, Sodium thiosuliate,
.'.7 .;."Al\

Marine Chemical Industries : Common salt. Chemicals from sea bittern.

Unit-11:
&ioxide. Acetylene.,
hthoum. mangapese

lnil-lll' Fq assification of fertilizers, Raw materials, Hydrogen
rroduction. ; nthes ‘ ‘ d fertilizers. Phosphoric acid. Phosphatic and other
fertilizers: \SP TSP, U AP DAP and nitro- phns"phdlc Potash fertilizers, NPK. Corrosion problems and
~'.-;::.x.: of construction, Bio-fertilizers.

gEalanufacture and use of Hydrogen. Carbon
anic chemicals: Barium, boron, chromium.

Eovironmentd
Chior Alkali lnduqtr\ : Eleetrochemistry of bnne elecrrolysis. rrent efficiency, Energy efficiency.

Diaphragm ¢ id control. Caustic soda. Chlorine. Hydrochloric acid.
Cormosion pr

Unit-V: Cemen ! anufacturing. Environmental consideration, Corrosion problems.
Engineering pr ; Struct
Suggested Text Books :
I. R.N. Shreve & 1. A, Brink. "Chemical Process Industries"
Chem Tech 1. I1. 111 1V- II'T. Madras
Dryden Co. M. G. Rao and M. Sitting. "Outlines of Chemical Technology"

LRI S |

Course OQutcome:
Students would be able to
1. Impart the basic concepts of chemical technology.
2. Develop understanding about unit process and unit operations in various industries.
3. Describe the processes involved in manufacturing of various inorganic chemical and various chemical
reactions involved in the process.
4. Draw the process flow diagrams and understand the major engineering problems encounteredin the
processes.
Explain important process parameters such as raw materials, environmental considerations, MOC, ete..

o
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" Cestents:

1 nit-1:  Unitland its conversion. phys : ities in chemical engins Dimensionless groups,
Stoichiometric principles and compositions, “basis™ of calculations, (as laws, Partial pressure
and pure component volume. Mole concept and mole fraction. Weight fraction, Concentration,
Molarity. Molality and Normality-

|

Unit-11:  Humidit humid volume, dew point. humidity chart and its

use.

Unit-T11:
state m

Unit-IV:

eaction with recycle. bypass and purge, unsteady

terial balance.
ecycle, bypass and purge.
gs. Hess's Law of constant

- drintron tiea on and heat of combustion,
Energy balance with and without chemical reaction, adiabatic flame temperature.

Text Books :

Suggested

R. A.. “Chemical Process Principles, Part I Material
dition. lisher distributors, 2004
“Stoichiometry”, Fourth Edition. Tata MeGraw Hill Publishing

& Ecrgy Balances™ Seeo
Bhatt. B. 1.. Vora, 8. M.
Company Ltd, 2004.

e

metry & process calculations, Prentice hall of

India
Suggested Reference Books :

1. S.N.Saha, “Chemical Process Engineering Calculation”, DhanpatRai Publication Co. (Pvt.)
Ltd., New Delhi

2. Himmelblau. D. M.. Riggs.J. B."Basic Principles and Calculations in Chemical Engineering".,
Eighth Ed.. Pearson India Education Services, 2015.

3. Venkataramani. V.. Anantharaman, N.. Begum, K. M. Meera Sheriffa, “Process Calculations™.
Second Edit ion. Prentice Hall of India.

Course Outcome:
Students would be able to
)  mastery ov §ifipo sitions relevant to chemical

2. umidity and Saturation and solve problems related to

AL MM/"'\;’

B e W solve problems based on material balance without chemical reaction and involving
wamespes like recycle, bypass and purge. k
& Beshic m.salve problems based on material balance without chemical reaction and involving
woscepts like recycle. bypass and purge.
S Be able to solve problems based on energy balance with and without chemical reaction.

humidification.

Courses Focus on Employability/Entrepreneurship/Skill Development
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[L:3, T:0, P

various process utilities applied in the chemical process

dustries. Heat Transfer Media:
pplication.

plants, Design of efficient steam
and characteristics,

TRECE
Tewcalogs- relationship and models, Threshold
Sose and s detimition, nial safety data sheets and industrial hygiene evaluation,

Sefiery Devices: Personal safety devices and general hyo; agement, Storage and ventilation.

Umie-V: Fire an isties and explosion, Design to prevent
2es and explosions Y mverting, purring, ventilation, sprinkler systems; Static eleciri city controls, Relief
and relief sizing in vapour/gas, Liquid and runway reaction seryvices.

cction and their industrial a

e
plication in chem;i

Suggested Text Books -

- High Temperature Heat Carrier by A, V. Chechetckin, Pergammon Press,
Efficient use of Steam by P. M. Goodal, Guilford

Chemical Process Safety: Fundamentals with applications by A. Crow] Daniel and F.L.Joseph.
PHI Publications.

Reference Book: '
1. Handbook of Heat Transfer Media by P. L, Geiringer, Van Nostrand Reinhold Inc..U.S.

o

Course Outcome:
Students would be able to
1. Evalua industries.
2. Caleulate the steam requirement and its applications as utility.
3. Explain fire and explosion and its prevention methods,

CO-PO Mannine
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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 (NEP 2020) (Effective from Session 2024-25)
B. TECH. (FOUR YEAR) DEGREE COURSE, CHEMICAL ENGINEERING
THIRD YEAR, FIFTH SEMESTER

Subject Evaluation
S = Perlats it :
Subject Name Marks Credits
Theory
L|T)|P| CIA | SEA | Total
01. | CHUETT1 | Heat Transfer 3/1/0]| 40 | 60 | 100 4
02. | CHUETT2 | Mass Transfer-] 3/1/0| 40 | 60 | 100 4
03. | CHUETT3 | Chemical Reaction Engineering-1 3/0[(0]| 40 60 100 3
CHUETK1 | Petroleum Refinery Engineering
04. | CHUETK2 | Organic Chemical Technology 3,0|0]| 40 60 | 100 3
CHUETK3 | Fuel Combustion Energy Technology
CHUETK4 | Process Equipment Design-I
05. 3/0/0/| 40 | 60 | 100 3
CHUETKS | Polymer Technology-I
Practical
01. | CHUELT1 | Heat Transfer Lab 003 | 25 | 25 50 1.5
02. | CHUELTZ2 | Chemical Reaction Engineering Lab 0]0)]3] 25 | 25 50 1.5
03. | CHUEPV1 | Mini Project-I o|lo|4| 25| 25| 50 | 20
Total |15| 2 [10| 275 | 375 | 650 | 22
CIA : Continuous Internal Assessment Total Credits : 22 Total Periods / Week
SEA : Semester End Assessment Total Marks : 650 27
The CIA (Theory) will be comprised of two Class Tests (CT) worth 15 marks each, an assignment/surprise
test/quiz worth 05 marks, and 05 marks for class attendance throughout the semester.

RN
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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 0of 2009)
SCHEME FOR EXAMINATION (NEP 2020) (Effective from Session 2024-25)

B. TECH. (FOUR YEAR) DEGREE COURSE, CHEMICAL ENGINEERING
THIRD YEAR, SIXTH SEMESTER

Subject ; Evaluation Scheme
Code . Ferlods (Marks)
S. No. i Subject Name Credits
Theory L|T|P|CIA ‘ SEA | Total
01. | CHUFTT1 | Mass Transfer-II 3,0/0/| 40 | 60 | 100 3
02. | CHUFTT2 | Chemical Reaction Engineering-II 3/0/0) 40 60 | 100 3
03. | CHUFTT3 | Process Dynamics and Control 3|11|/0)| 40 60 | 100 4
CHUFTK1 | Process Equipment Design-II
5 |
CHUFTK2 | Polymer TechnoloEywl]v 3lolol 40 60
04. : : : : 100 3
CHUFTK3 Project Engineering Economics and
Management
CHUFTK4 | MOOCS-I S IR - -
CHUFTKS | Petrochemical Technology
CHUE,I_K_() Waste To Energy 3l0lo!l 40 60
05. F— : : : 100 3
CHUFTK? Opn-mlzaFlon Techniques in Chemical
Engineering
CHUFTKS8 | MOOCS-II -l - - - -
06. | CHUFTO1 | MOOCS-III o - - 100 3
Practical
01. | CHUFLT1 | Mass Transfer Lab 00 |=3] -25 |.25 50 1.5
02. | CHUFLT2 | Process Dynamics and Control Lab 0 |0|3] 25|28 50 1.5
03. | CHUFPV1 | Project 0[{0|6| 25 | 25 50 2.0
Total (15| 1 [12| 275 | 375 | 650 24
CIA : Continuous Internal Assessment Total Credits : 24 Total Periods / Week
SEA : Semester End Assessment Total Marks : 650 28
The CIA (Theory) will be comprised of two Class Tests (CT) worth 15 marks each, an assignment/surprise
test/quiz worth 05 marks, and 05 marks for class attendance throughout the semester.

X, Wgg = #25
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Guru Ghasidas Vishwavidyalaya
(A Central University Estzblished by the Centra] UniversitiesAct 2009 No. 25 of 2009)

Koni, Bilaspur - 495009 (C.G.)

B. Tech. V Semester
CHUETT1 Heat Transfer JL:3, Ti1]

Objective

To provide a fundamental understanding of heat transfer by conduction, convection and
radiation, and heat exchange equipment used in heat transfer with or without phase change.

Contents

Unit I : Introduction to three modes of heat transfer, Derivation of heat balance equation,
Steady state one-dimensional solution for conduction heat transfer in cartesian, cylindrical
and spherical geometry, Critical insulation thickness, Lumped system approximation and Biot
number, Approximate solution to unsteady conduction heat transfer by the use of Heissler
charts.

Unit 11 : Heat transfer by convection, Boundary layers, Forced convection, Natural convection,
Dimensionless parameters lor lorced and free convection heat transfter, Correlations for
forced™and free convection, TStimating heat transfer rates in faminar and turbulent flow
situations using appropriate correlations for free and forced convection.

Unit IIT : Interaction of radiation with materials, Definitions of radiative properties, Stefan
Boltzmann’s law, Black and Gray body radiation, Calculation of radiation heat transfer
between surfaces using radiative properties, View factors, Radiosity method.

Unit 1V : Types of heat exchangers, General design of parallel and counter-current flow,

Double pipe heat exchanger, Shell and Tube heat exchanger, Analysis and design of heat
exchangers using LMTD and e-NTU methods.

Unit V : Evaporation, Types of evaporators, Single and multiple effect evaporators, Heat
transfer fiom condensing vapours, Heat transfer to boiling liquids. Boiling and Condensation
heat transfer, Pool boiling curve.

Course Qutcome

Students would be able to

1.  Evaluatethe steady state and unsteady state heat transfer by conduction.
2. Calculate heat transfer rate for forced and natural convection.

3 Understand the mechanism of radiation heat transfer and determine the rate of heat
transfer by radiation.

4. Understand the basic design of double pipe and shell and tube heat exchanger and
evaluate the area of the heat exchangers.

5. Analyse the phase change heat transfer equipment operations.

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

CHUETT2 Mass Transfer - | [L:3, T:1]
Objective

To provide the understanding of mass transfer operations and impart the understanding of
separation processes such as diffusion, distillation and absorption.

Contents

Unit I : Constitutive laws of diffusion, Molecular diffusion in_gases and liquids, Diffusion
velocities, Convective mass transfer, Interphase mass transfer and mass transfer coefficients,
Theories of mass transfer, Correlations for the convective mass transfer coefficient.

Unit II : Vapor-liquid equilibria, Volatility, Enthalpy-concentration diagrams, Solubility of
gases, Principles of Equilibrium stage operation, Determination. of number.of ideal stages for
two-component systems by graphical and absorption factor methods.

Unit III : Flash distillation, Differential distillation, Steam distillation, Continuous distillation
with reetification; Reflux-ratio;-Minimumyreflux-ratio; Galeulationsof number of plates -
McCabe Thicle method, Lewis sorel method.

Unit IV : Fenske equation, Optimum reflux ratio, Analysis of fractionating column by enthalpy
concentration’ diagram “method, Plate efficiencies, Azeotropic " distillation, Extractive
distillation.

Unit V: Design of packed towers, Principles of absorption, Rate of absorption, HTU method.

Text Books

1. Unit Operations of Chemical Engineering by W. L. McCabe, |. C. Smith and P. Harriot;
McGraw-Hill Ecducation.

2. Principles ol Mass Transfer and Separation Processes by B. K. Dutta; PHI Learning Pvt.
Ltd.

3. Mass Transfer Operations by R. E. Treybal; McGraw-Hill Education.
4. Transport Processes and Unit Operations by C. J. Geankoplis; PHI Learning Pvt. Ltd.

Reference Books

1. Diffusion - Mass Transfer in Fluid Systems by E. L. Cussler; Cambridge University Press.

2. Principles of Unit Operations by A. S. Foust, L. A. Wenzel, C. W. Clump, L. Maus and L. B.
Andersen; John Wiley & Sons.

Course Outcome

Students would be able to

1. Describe the basic theories and mechanism of diffusion and convective mass transfer.

2. Identify the concepts of phase equilibrium in mass transfér as well as equilibrium stage
operations.

3. Understand binary separation principles of distillation and classify various distillation
operations.

4. Design platecolumn fordistillation operation.

5. Understand binary separation principles of absorption operation and design packed
column for adsorption operation.
or ¢ ption operation A ' -.‘A ‘A\g)ﬁ/

Courses Focus on Employability/Entrepreneurship/Skill Development



Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight


TS TRiE RQeafeeme

(it Prenfreremy aftfrm 2000, 259 sl vt 4 )

PFt, BRI - 495009 (B71.)

R R A LARE ¥ LS ARANALI LA

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

Koni, Bilaspur - 495009 (C.G.)

CHUETT3 Chemical Reaction Engineering - | [L:3, T:0]
Objective

To impart the knowledge of the kinetics and thermodynamics of single and multiple reaction
and the effect of temperature and pressure on reaction systems.

Contents

Unit 1 : Kinetics and thermodynamics of chemical reactions, Kinetics of homogenous
reactions, Rate theories, Analysis of rate equations.

Unit I : Interpretation of batch reactor data, Irreversible reactions, Total pressure method of
kinetic studies, ‘Analysis of complex rate equations, Complex reactions, Chain reactions,
Variable volume reactions, Rate constants and equilibrium.

Unit III : Ideal batch reactors, Steady state mixed flow reactor, Steady state plug flow reactor,
Size comparison of single reactors, Multiple-reactor system.

Unit IV : Introduction to multiple reaction, Qualitative treatment of product distribution and
reactor size for parallel reactions, Reversible first order reactions in scrics.

Unit V : Temperature and pressure effects on single reaction, General graphical design
procedure, Optimum temperature progression, Heat effects on adiabatic and non-adiabatic
operations.

Text Books
1.  Chemical Reaction Engineering by O. Levenspiel; John Wiley & Sons.
2. Elements of Chemical Reaction Engineering by H. S. Fogler, PHI Learning Pvt. Ltd.

Reference Boolks
1. Reaction Kinetics for Chemical Engineers by S. M. Walas; Butterworths Publishers.
2. Chemical and Catalytic Reaction Engineering by |. J. Carberry; Dover Publications.

3. Chemical Reactor Analysis and Design by G. F. Froment, K. B. Bischoff and J. D. Wilde;
John Wiley & Sons.

Course Outcome
Students would be able to

1. Develop rate of reaction for homogeneous reactions,

2. Interpret batch reactor data and analyse rate equations.

3. Designideal reactors for single reactions.

4. Describe different aspects of design for multiple reactions.

5.  Explain the effect of temperature and pressure on reaction rate.

e
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CHUETK1 Petroleum Refinery Engineering [L:3, T:0]
Objective

To impart knowledge of petroleum refining, hydrocarbon processing, and derived
petrochemicals.

Contents

Unit [ : Formation of petroleum crude, Origin & occurrence composition, Classification &
physical properties ol petroleum crude, Conversion of organic matter into petroleum crude,
Different sources of petroleum oil, Refining of crude oil, Type of refineries, Planning for
operation of oil refinery.

Unit I1: Physical and physico-chemical properties, Testing methods. of Petroleum products as
per API'/ ASTM / BIS specifications.

Unit III : Treatment of crude, Atmospheric and vacuum distillation of crude, Distillation &

equilibrium, Degree of separation, Type of trays of distillation column & its efficiencies, Types
of distillation in petroleum industries.

Unit 1V : Cracking, Type of cracking, Thermal cracking reaction, Dubbs process & tube still
process of thermal cracking, Vis-breaking, Delayed coking & fluidized coking, Catalytic
cracking, Fixed & ‘moving bed catalytic cracking, Thermal reforming, Catalytic reforming
processes.

Unit V : Chemical treatment of petroleum products, Caustic soda treatment, Treatment with
H2S0s4 & Hz, Mercaptan removal & oxidation process, Sulphur removal from petroleum

products, Doctor’s treatment, Hydro de-sulphurization, Dewaxing and refining of lubricating
oils.

Course Qutcome
Students would be able to

1.  Explainsthe origingformation; classification; physical-propertics, different sources and
refining of crude oil.

2. Gaimknowledgeol properties of various petroleum products and their testing methods.
Understand crude oil processing like treatment and refining by atmospheric and
vacuum distillation,

4,  Explain about the thermal cracking, catalytic cracking, and catalytic reforming processes
of petroleum refinery in detail.

5.  Apply knowledge of refinery treatment processes for sulphurremoval from petroleum
products, dewaxing, refining of lubricant and some other like caustic soda treatment.

Courses Focus on Employability/Entrepreneurship/Skill Development
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CHUETK?2 Organic Chemical Technology [L:3, T:0]
Objective

To apply fundamentals of unit operations and unit processes in various organic process
industries such as oil, soap, polymer, and cellulose.

Contents

Unit 1 : Qils & Fats : Status and scope, Major oils seeds production in India, Solvent extraction,
Energy & solvent requirements, Mineral, seeds and other oil bearing materials, Hydrogenation
of oils, Corrosion problems, Materials of construction.

Unit II : Soaps & Detergents : Raw materials, Manufacture of detergents, Active detergent
matter, Biodegradability, Fat splitting, Purification of fatty acids, Soap manufacture, Total fatty
matters (TFM), Glycerin manufacturing, Materials of construction.

Unit III : Sugar : Cane production & varieties, Manufacturing equipment & technology, Cane
sugar refining, Bagasse utilization, Energy requirements and conservation, Environmental
considerations, Khandsari technology, Starch production from maize, Molasses based
industries, Ethanol Manufacturing by fermentation, Materials of construction.

Unit IV : Polymers : Status and scope, Applications, Classification of polymers, Degree and
modes of polymerization, Molecular weight, and its distribution, Selected industrial
polymerization including plastics, Synthetic rubber, and polymeric foams, Synthetic fibers,
Elastomers, Manulacturing process, Scope and applications.

Unit V : Regenerated Cellulose : Growth of industry, Raw materials, Pre-treatment, Pulping,
Manufacturing of paper, Recovery of chemicals, Environmental considerations, Viscose rayon,
Varnishes and Paints : Scope and applications, Types of coatings, General manufacturing
procedure, Environmental considerations.

Course Qutcome

Students would be able to

1.  Describe the processes invelved in oil and fat production.

2. Explain themanufacturing process with flow sheets of Soap and Detergent industries.

3.  Analyze important process parameters such as raw materials, MoC, and major
engineering problems associated with sugar crystal and ethanol production.

4.  Describe tHe raw materials, involved reactions, and manufacturing process of different
types of polymers.

5. Explain the important process parameters such as raw materials, MOC, process
description, and major engineering problems of pulp and paper industry and paint and
varnish industry.

Courses Focus on Employability/Entrepreneurship/Skill Development
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CHUETKS3 Fuel Combustion Energy Technology [L:3, T:0]

Objective

To understand the basics of various types of solid, liquid and gaseous fuels, basic principles of
their combustion processes, its appliances, the fundamentals of the applied sciences dealing
with various types of conventional and non-conventional energy resources.

Contents

Unit I : Solid Fuel : Origin, Composition, Classification, Properties & characterization of coal,
Coal washing & storage, Carbonization, Briquetting, Gasification.

Liquid FuelsOrigingCompositionsandsclassificationgProperties & characterization of liquid
fuels from petroleum.

Gaseous Fuel : Classification of gaseous fuel, Natural gas, LPG, Refinery gas, Producer gas,
Water gas.

Unit II : Combustion Process and Calculations : General Principles of combustion, Flame,
Draught, ‘Limits of inflammability, Types of combustion Process like surface, submerged,
pulsating, slow combustion, Fundamentals of various combustion calculations with numerical
examples.

Unit IV : Energy Conservation and Biomass energy: Energy consumption pattern in
various seetors;Various ways of energy conservation in various process industries, Energy
efficient conversion devices, General principles with applications and technology of Biomass
energy.

Unit V: Non - Conventional Energy Technologies : General principles with applications and
technology of Geothermal energy, Wind energy, Nuclear energy, Hydal energy, Tidal energy,
Ocean energy.

Course Qutcome
Students would be able to
1. [Analyze solid liquid and gaseous fuels and their characterization.

2.  Compute ffuel combustion calculation inindustries with recommendation of better
combustion processes in relation to better efficiency and pollution control technologies.

Study and recommend suitable combustiondevices.and.emerging technology.
Analyze how to prevent energy losses in industry.

oA w

Study andwecommend thealternative sourceofenergiessineluding renewable energies
in view of energy conscrvation to utilize them efficiently.

Courses Focus on Employability/Entrepreneurship/Skill Development
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CHUETK4 Process Equipment Design - | [L:3, T:0]
Objective

To understand the mechanical and process design methods for various process vessels, head
and shells used in process or chemical industries

Contents

Introduction : Concept of design pressure, Design temperature and allowable stress,
Different types of welding joints, Joint efficiency.

Design.of. Pressure Vessel : Design of shell and head subjected to internal and external
pressure, Design of various heads like flat plates, flanged, dished, hemispherical, ellipsoidal
and conical, Shell design for external pressure with & without stiffening rings, Tall vessels

Design of Reaction Vessel : Design of jacketed and non-jacketed pressure vessel.

Design of Storage Tank and Various Supports : Types of storage tanks and their capacity,
Design of various types of roofs, Leg support, Skirt support, Saddle support.

Text Books

1.  Introduction to Chemical Equipment Design : Mechanical Aspects by B. C. Bhattacharya;
CBS Publishers & Distributors Pvt. Ltd.

2 Process Equipment Design by L. E. Brownell and E.H. Young; John Wiley & Sons.

3 Process Equipment Design by M. V. Joshi and V. V. Mahajani; MacMillan India Ltd.

4.  Chemical Engineering by |. M. Coulson and J. F. Richardson, Vol.-I; MacMillan, New York.
5 Process Equipment Design Volume 1 by S. D. Dawande; Dennet & Co.

Reference Books

1. Perry's Chemical Engineers' Handbook by D. W. Green and R. H. Perry, McGraw
Hill Publication.

2. IS Codes.

Course Outcome

Students would be able to

1. Understand the basics of pressure vessel design.

2. Design the shell and head of pressure vessel.

3. 'Design the reaction vessel, storage vessels and their supports.

Courses Focus on Employability/Entrepreneurship/Skill Development
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CHUELT1 Heat Transfer Lab [P:3]

Objective
To provide the knowledge of working of heat transfer equipment and the application of heat
transfer correlations.

Contents

1.  Determinationofdirtfactorofaparallebandcounter flow double pipe heat exchanger.

2.  Determination of dirt factor of a shell and tube heat exchanger.

3. Study of thermal conductivity of a metal bar.

4,  Calculation and comparison of heat transfer coefficient for drop-wise and film-wise
condensation.

5 Measurement of heat transfer through composite wall.

6 Measurement of emissivity of a given test plate.

7.  Study of unsteady state heat transfer.

Course Qutcome
Students would be able to

1.

CO-PO Mapping

Handlé the heat transfer equipment and calculate the heattransfer coefficients and dirt
factor.

Apply the heattransfercorrelations for calculating the heattransfer rate.
Analyze the heat transfer by different modes of heat transfer.

o PO PSO

PO1| PO2 | PO3 | PO4 | POS | PO6 | PO7 | PO8| PO9 | PO10| PO11| PO12 | PSO1| PSO2| PSO3
CO1 2 2 - 1 - = 1 - 1 - = - 2 1 -
CoOZ | 2 2 - 1 - - 1 - 1 - e | 2 1 -
CO3: | 2 2 - 1 - 1 - 1 - ol (el 2 1 =

Weightage : 1-Weak, 2-Moderate, 3-Strong

Courses Focus on Employability/Entrepreneurship/Skill Development
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CHUELT2 Chemical Reaction Engineering Lab [P:3]
Objective

To impart knowledge on kinetics and design of reactors.

Contents

Study the saponification reaction in a batch reactor.

Kinetics in a batch reactor for equimolar feed.

Kinetics in a batch reactor for non-equimolar feed.

Find activation energy for a chemical reaction using batch reactor.
Kinetics studies in a PFR.

Kinetics studies in a CSTR.

o B 22 Tl s T

Study of temperature dependence and concentration dependency of reaction rate in a
PBR.

RTD study in a PFR.
9. RTD study in a CSTR.
10. Comparative study of batch reactor, CSTR and PER in terms of conversion.

®

Course OQutcome

Students would be able to

1. Getasound working knowledge of different types of reactors.

Understand the kinetics of different reactions in various reactors.

Use the batch reactor data to determine the order of reactions.

Use the relevant parameters for the design of reactors based on conversion.

LAl S

To understand the RTD in various reactors to find the best reactor for various
applications.

Courses Focus on Employability/Entrepreneurship/Skill Development
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CHUFTT1 Mass Transfer - 11 [L:3, T:0]

Objective

To provide basic knowledge of mass transfer operations and understand the mass transfer in
LLE, leaching, drying, crystallization, adsorption and humidification operation.

Contents

Unit I : Humidification operations, Humidity chart and its use in measurement of humidity,
Calculations of humidification operations, Adiabatic humidification, Design of cooling towers.

Unit II : Leaching, Equipment, Principles of leaching, Calculation of number of ideal stages,
Stage efficiency.

Unit IIT : Liquid- Liquid Extraction, Principles of extraction, Panchon-Savorit method,
Counter-current extraction using reflux, Application of McCabe method.

Unit IV : Crystallization,Yieldofcrystals;Heat effects incrystallization process,
Supersaturation, Nucleation and crystal growth, Applications.

Unit V: Principles of drying, Mechanism and theory of drying, Calculation of drying time.

Text Books
1. Principles of Mass Transfer and Separation Processes by B. K. Dutta; PHI Learning Pvt.
Ltd.

2.  Mass Transfer Operations by R. E. Treybal; McGraw Hill Education.
3.  Transport Processes and Unit Operations by C. J. Geankoplis; PHI Learning Pvt. Ltd.

Reference Books

1. Principles of Unit Operations by A. S. Foust, L. A. Wenzel, C. W. Clump, L. Maus and L. B.
Andersen; John Wiley & Sons.

Course Outcome
Students would be able to
1. Understand the humidification operation and cooling tower design.

2. Solve the problems related to leaching and have acquaintance with the leaching
equipment.

Explain the basics of extraction, and solve related problems.
Demonstrate thegprineiple of crystallization and calculations.
Identify the basics mechanisms of drying and drying time.
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CHUFTT2 Chemical Reaction Engineering - 11 [L:3, T:0]

Objective

To impart fundamental knowledge of non-ideal flow pattern, age distribution, fluid-particle
reaction, fluid-fluid reaction behaviour and basics of catalyst and their method of synthesis.

Contents

Unit I : Basics of non-ideal flow, Age distribution of fluid, RTD, Conversion in non-ideal flow
reactors, Models for non-ideal flow, Chemical reaction and dispersion, Tank in series.

Unit II : Mixing of fluids, Self-mixing of single fluid, Degree of segregation, Early and late
mixing, Mixing of two miscible fluids.

Unit III : Fluid particlé reactions, Unreacted core model, Diffusion through gas film, Ash layer
control, Chemical reaction control, Shrinking core model for spherical particles and their rate
controlling steps.

Unit [V 2 Fluid-fluid. reactions; Kinetic study.of .various.regimes-like: mass transfer and
reaction, Film conversion parameter, Application of reactive and extractive system.

Unit V : Catalysis, Properties of catalysts including homogeneous and. heterogeneous
catalysts, Preparation of catalyst, Adsorption on solid surface, Steps in catalytic reactions
synthesizing.

Text Books

1.  Elements of Chemical Reaction Engineering by H. S. Fogler; PHI Learning Pvt. Ltd.
2. Principles of Reaction Engineering by S.D. Dawande; Central Techno Publications.
3.  Chemical Reaction Engineering by O. Levenspiel; John Wiley & Sons.

Reference Books

1.  Chemical Engineering Kinetics by J. M. Smith; McGraw Hill Education.
2. Chemical Engineering by ]. M. Coulson and ]. F. Richardson, Vol.-4; MacMillan, New York.

Course Outcome

Students would be able to )
Understand the fundamental of non-ideal flow pattern and RTD.
Learn the fundamentals of mixing of fluids.

Understand the various models used in fluid particle system.
Understand the kinetics of fluid-fluid particle system.

Learn the fundamental of catalyst synthesis and their applications.

UL s e
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CHUFTT3 Process Dynamics and Control [L:3, T:1]
Objective

To provide a comprehensive understanding of process control principles, techniques, and
applications in chemical engineering.

Contents
Unit 1 : Laplace transform technique used to convert functions, facilitating the analysis and
design of control systems.

Unit Il yhinearsopen-loop-system; the first-and-second-order systems and their transient
response Interacting and non-interacting systems, Linearization, Transportation lag.

Unit III : Linear closed loop system-control system, block diagram, closed loop transfer
function, Controllers, Transient response of closed loop systems.

Unit IV : Pneumatic controller mechanism, baffle nozzle, proportional controller mechanism,
Proportional integral control, Proportional derivative control value, PID control, Final control
element, Control valve, Feed forward control, Controller tuning.

Unit V : Stability concept, Routh stability eriterion, Nyquists stability criterion, Root locus
technique, introduction to frequency response, Bode diagram, Bode stability criterion, Gain
and phase margins, Fuzzy Logic Control.

Text Books

1.  Process Systems Analysis and Control by D. R. Coughanowr and S. E. LeBlanc; McGraw-
Hill Education.

2. Chemical Process Control: An Introduction to Theory and Practice by G. Stephanopoulos
Pearson Education.

Reference Books

1. Process Dynamics and Control by D. E. Seborg, T.F. Edgar, D. A. Mellichamp and F. ].
Doyle I1I; John Wiley & Sons.

Course Outcome

Students would be able to

1.  Demonstrate an understanding of the importance of process control in chemical plants
and different control systems.

2. Apply Laplacestransformationssandstransfer-functions. to analyze simple systems,
including linearization and response of systems with dead time.

3. Analyze randvevaluate the responsevof linear open loop and closed loop systems,
including stability and transient response.

4.  Utilize root-locus and stability critéria to determine system stability and transient
response characteristics.

5. Designiand tune control systems using frequency response techniques, and understand
the basics of advanced controllers and artificial intelligence.
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CHUFTK1 Process Equipment Design - 11 [L:3, T:0]

Objective

To understand the Chemical Engineering Principles applicable to design heat transfer
equipment with the help of standard codes.

Contents

Design of Heat Transfer Equipments : Double Pipe Heat Exchanger, Shell and Tube Heat
Exchanger, Vertical & Horizontal Condensers and Evaporators.

The candidates will be allowed to use the following reference book in the examination hall:
% Hand book of Chemical Engineering J. H. Perry
% Tubular Heat Exchange Manufacture Association Manual
<+ Process Heat Transfer by D.Q. Kern
% ISI Codes.
Candidates have to bring their own copies of the above books and they will be not supplied by
the vishwavidyalaya or the examination centre.
Text Books
1. Process Heal Transfer by D. Q. Kern; McGraw-Hill International Book Company.
Reference Books
1. Heat Transmission by W. H. McAdams; McGraw-Hill Inc.

2. Unit Operations of Chemical Engineering by W. L. McCabe, ]. C. Smith and P. Harriot;
McGraw-Hill Inc.

3. Chemical Engineering by J. M. Coulson and |. F. Richardson, Vol.-I; MacMillan, New York.

Course Outcome
Students would be able to
1. Designidoublepipeheatiexchanger.

2. Calculate pressure drop and heat transfer surface for shell and tube heat exchanger.
3. Design condensers and calculatethearea, economy and capacity of evaporators.

£ DN MMAasasaisn o

Courses Focus on Employability/Entrepreneurship/Skill Development



Highlight

Highlight

Highlight

Highlight

Highlight


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

Koni, Bilaspur - 495009 (C.G.)

TS "riler fReafeemer

(it Prenfreremy aftfrm 2000, 259 sl vt 4 )

PFt, BRI - 495009 (B71.)

CHUFTKS Petrochemical Technology [L:3, T:0]

Objective

To impart knowledge of petroleum refining, hydrocarbon processing, and derived
petrochemicals.

Contents

Unit I : 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.

Unitll: C1 and C2 Hydrocarbons : Chemicals from methane, ethane, ethylene and acetylene,
Synthesis gas as a feed stock for chemical industries, Naphtha cracking and reforming,
Hydrogen from reforming of hydrocarbons.

Unit III : Chemicals from C3, C4 and Higher Fractions : Carbon compound,
Dehydrogenation of hydrocarbon and higher paraffins, Greases and lubricants, Polymers and
their properties, Polymers from olefins- polyethylene (HDPE, LDPE), Polypropylene, Vinyl
polymers.

Unit IV : Aromatic Hydrocarbons : Production of BTX, Benzene derivatives, Products from
toluene, Oxidation products of toluene, Synthetic fibers and their production, Synthetic rubber
and its production.

Unit V : Plastics : Classifications of plastics, Different types of resin and their production, ABS

plastics; Poly carbonates (PC); Poly urethanes; Polyimides; Polystyrene, Synthetic detergents
and their production.

Text Books

1. A Textbook on Petrochemicals by B. K. Bhaskararao; Khanna Publishers.

2. Chemistry of Petrochemical Processes by S. Matar and L. F. Hatch; Gulf Professional
Publishing.

3. Petroleum Refining and Petrochemicals by N. K. Sinha; Umesh Publications.

Reference Books
1. Modern Petroleum Technology by G. D. Hobson and W. Pohl; Applied Science Poblishers.

2. Handbook of Petrochemicals Production Processes by R. A. Meyers; McGraw-Hill
Education.

Course Outcome
Students would be able to

1. A briefoverview of the petrochemical industries like plastic, polymer, synthetic fibres in
India.

Knowledge of chemical synthesis from C1 and C2 hydrocarbons.

Understanding of dehydrogenation of hydrocarbons (€3, C4, and higher hydrocarbons)
for chemical production.

4. Adetailed understanding on BTX production from various hydrocarbons.

5. Knowledge of plastic and resin manufacturing with their classifications. e Ve
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CHUFLT1 Mass Transfer Lab [P:3]
Objective

To provide the knowledge of working of mass transfer equipment's and the application of
mass transfer operations.

Contents

Determination of diffusionscoefficient-of organic vapour in air.
Determination of the vapour liquid equilibrium (VLE).

Study of the characteristics of steam distillation.

To Verify-Rayleigh-equation for distillation.

Determination of absorption of CO, in a packed column.

Study of the solid-liquid extraction method.

Study of the liquid-liquid extraction method.

Study of the operation of a fluidized bed dryer.

NOIUERYNL BN S Sy, B

To plot the drying rate curve of the given material.
Determination ofyield of erystal.

-
e

Course OQutcome
Students would be able to

1.  Handle the mass transfer equipment's.

2. Understand molecular diffusion and Apply mass transfer operations for separation of
mixture.

CHUFLT2 Process Dynamics and Control Lab [P:3]
Objective

To provide knowledge of the core concepts, challenges, techniques, and applications of
process control for managing various processes.

Contents

1. Studythedynamicresponseofliquid level in two tanks interacting liquid level system.

2. Study the dynamic response of liquid level in two tanks non-interacting liquid level
system.

Study of the step response characteristics of a mercury manometer.
Determine the time constant of mercury glass thermometer.

O3 b

Introduction to the dynamics and control of processes, focusing on temperature control
trainers.

Course Outcome

Students would be able to

1. Understand and apply core concepts, challenges, techniques, and applications of process
control in managing various processes.

2. Address compléx‘control probléms using modern methodologies.

Courses Focus on Employability/Entrepreneurship/Skill Development
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CHAOTTPES New Separation Processes [1.:3, T:0, P:0]

Objectives

This 1S a course further built up on and in continuation with Chemical Engineering operations, It forms the
basts Chemical Engineering principles and hence it is required in almost all the courses and throughout the
professional career of a Chemical Engineer.

Contents

Unit-l: Overview of Separation Processes: Basic concepts of separation processes; Physico-chemical
properties and other l'actojfs_comll[ng separation; Limitations of Conventional separation processes and new
separation processes; Equilibrium and rate governed Separation processes and their characteristics.

Unit-1: Membrane based Separation Processes: Principle of membrane separations process, advantages
and disadvantages: classification, membrane materials, general methods of preparation and characterization
of membranes: Membrane modutes, Concentration polarization. '
Unit-1ll: Porgus Membrane Based Processes: Reverse osmosis, Ultrafiltration, Microfiltration, Nano-
filtration, Dialysis, lon-selective mer nes and electro-dialysis; Industrial applications of porous membrane-
based processes.

Unit-1V: 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. e

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

Extraction.

Suggested Text Books

. Separation Process Principles by J.D. Seader and EJ. Henley, john Wiley & Sons, Inc

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

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

4. Membrane Technology and Applications by RW. Baker, , John Wiley and Sons UK

5 Handbook of Industrial Membrane Technology by M.C. Porter, Crest Publishing House.

Course Qulcomes

Explain membrane processes in terms of the membrane, feed, sweep, retentate, permeaie, 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.

CO-PO Mapping e e
COs Program Outcomes (POs)
R eavsaacs: S AR ...} L
701 [ Po2 | P03 | PO4 | POS | POG | PO7 [Pos | P09 [ P010 | PO11 [ PO12 | PSOL | PSO2 | PSO3 |
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1

+

f— . — . -— + t

O3 | HEES | 1  JEy U | | = .A,i;,J_z: L2

Courses Focus on Employability/Entrepreneurship/Skill Development



Highlight

Highlight

Highlight

Highlight

Highlight


TS "R Rreafiena

(A e e 20097, 25 % siir it B fefraren)

i, ReTagR - 495000 (B1.)

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

Koni, Bilaspur - 495009 (C.G.)

CHADTTPEA2 Water Conservation & Management [1:3.T:0, P:0]

Objectives

1. To understand the importance of water resources and their role in sustainable development. 2. To identify
and analyse various water conservation techniques and strategies, 3. To evaluate the environmental, social,
and economic impacts of water management practices, 4. To apply mathematical and statistical methods to
analvse water-related data and make informed decisions. 5, To demonstrate effective communication skills in
presenting water conservation plans and projects.

Contents

Introduction: water cycle, water storage, water quality; water conservation in homes; water conservation in
the work place; water management-water quality, controlling use_and_gualitygl water, walcr flow
measurenent, Water quality CONtrol te TWater Tpreserving al imising evaporation,
water sanitation. WATeT SUGIS: water conservation I agriculture; water conservation in process industry;
water conservation in construction industry; water conservation in service industry.

I Water sain

Suggested Text Books
1. Water Conservation, Management and Analysis by V. Madireddi and Subba Rao, Read worthy
Publications (Pvt) Ltd
2. Protection and Conservation of, Water Resources by Hadrian F. Cook, John Wiley & Sons Inc.
3. Water Resources, Conservation and Management by S.N. Chatterjee, Atlantic Publishers & Dist.

Course Qutcomes

t/pon completion of this course, the students wili beableto: T r—

1. Apply SCTentific ¥nowledze and principles to solve real-world problems. 2. Demonstrate understanding ot
environmental. social, and ethical responsibilities in professional practice. 3. Analyze and evaluate the impacts
of engineering solutions in a global and societal context. 4. Apply research methods and tools to investigate
complex problems. 5. Communicate effectively with diverse audiences,

CO-PO Mapping S b L — . N o
COs Pragram Outcomes (POs) ‘ Program Specific |
Qutcomes (PSOs) |

P01 P02 P03 | P04 | POS | P0G | PO7 | POB | PO9 | PO10 | PO11 | PO12 'PSO1 | PSO2 | PSO3 |
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o2l 3 1 2121 | 2 | 2 t N I O [ |
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CHA07TPE43 Process Modelling & Simulation [L:3, T:0, P:0]
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Objectives

Graduates shall be able to (a) understand chemical engineering system in term of modelling principle; ‘(h)
distinguish simulation from design of equipment; {c) apply software tools such as UNISIM to model chemical
processes; (d) develop algorithm tor modelling & solve the model.

Contents

Unit-l: Introduction: Uses of Mathematical Models, Scope of Coverage, Principles of Formulations,
" wiematical Modeling in Chemical Reaction Engincering: CSTR, PFR, Batch Reactor, Semi batch Reactor,
Series of Isothermal CSTR, Constant Hold-Up CSTR's, CSTR’s with Vanable Hold Ups. Gas Phase Pressurized
CSTR, Non-Isothermat CSTR, Bioreactor, Trickle Bed Reactor.

Unit-11: Mathematical Modeling in Mass Transfer: Ideal Binary Distillation Column, Multi- Component Non-
ideal Distillation Column, Batch Distillation with Hold Up. Steam Distillation, Multi-Solute Batch Liquid- Liquid
{atracuon, Continuous Extraction, Multistage Countercurrent Extraction, Plug Flow Type Liquid- Liquid
Extraction. Reactor with Mass Transfer, Absorption, Adsorption.”

Unit-11: Mathematical Modeling in Heat Transfer: Two Heated Tanks, Single Component Vaporizer, Double
P'ipe Heat Exchanger, Shell and Tube Heat Exchanger, Multicomponent Flash Drum, Cooling Towers.

Unit-1V: Mathematical Modeling of Other Chemical Processes: fnteracting and Non-interacting Systems
with and ithour Heaters. fsothermal Hydraulic System, Forward and Backward Feed Triple Effect
Evaporator.

Unit-V: Introduction of MATLAB and Use of Language, Simulation, Program Development and Numerical
Solutions of Above Processes.

Suggested Text Baoks
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 University 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-Hail India, 2006.
5. Elements of Chemical Reaction Engineering by Fogler, Prentice Hall of India.

Course OQutcomes
Students would be able to

1. explain detail importance of ODE and PDE;
2, develop model equations for the given system;
L T P G ) TP O T P (o s ) . P
4. Jemonstratethe model <ol n’g . processes/unit operations;
5. demonstrate the ability to use a process simulation.
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CHAOTTPES] Petroleum Relinery Engineering [L:3, T:0, P:0]

Objectives
To impart knowledge of petroleum refining, hydrocarbon processing, and derived petrochemicals,

Contents
Unit-I: Petroleum Crude and Refining: Formation of petroleum crude, Origin & occurrence composition,

Closincation & physical properties of petroleum crude, Conversion of organic matter into petroleum crude.
Differen®SGUrCes of petroleum oil, re fmmg of petroleum crude, Type of refineries, Planning for operation of oil
rehinery.

Unit-11: Physical Properties and Testing Methods of Petroleum Products: Physico-chemical properties of
various petroleum productsasperAPl/ASTM IBISSM“C&UQB.

Unit-Nl: Crude Processing: Treatment of crude, atmospheric and vacuum distillation crude, Distillation &
equilibrium, Degree of separation. Type of trays of distillation column & its efficiencies, Types of distillation in
petroleum industries,

Unit-IV: Cracking & Reforming Operation: Cracking, Type of cracking Thermal cracking reaction, Dubbs
process Sptubesstill process of thermal cracking, Vis bmlnng, Delayed coking & fluidized coking Catalytic
cracking Fixed & moving bed catalytic cracking, Thermatreforming, Catalytic reforming processes.

Unit-V: Chemical Treatment & Refining Operation: Chemical treatment of petroleum products, Caustic
soda treatmi@At Treatment wnh H:S04 & Ha, Mcmptan removal & oxidation process, Sulphur removal from

petroleum products-Doctor's treatment, h\ dro de-sulphunzation, dcwamng and refining of lubricating oils.

Suggested Text Books
1 Petroleum Refinery Engineering by W.L. Nelson
2. Petroleum Refining by Gary and Handwarke, Marcel Dekker
% Fetroleum Refining & Petrochemicals by N.K. Sinha, Umesh Publications New Delhi,
4. Petroleum Refining Technology by 1D, Mall, CBS Publishers & Distributors Pvt. Ltd. New Dethi,

Course Qutcomes
Students would be able to
1. Explain the ongin, formation, classification, and physical properties of petroleum crude,
2. Gain knowledgeof physical properties of various petroleum products and their testing methods.
3. Understand crude oil refining and conversion processes such as thermal, catalytic cracking and
catalytic reforming, .
4. Apply knowledge of LPG, gasoline, diesel, kerosene, jet fuel, lubricating oil production from petroleum

crude and their storage and transportation.

CO-PO Mapping ’

COs Fr‘ogr.‘\m Outcomes [l’Ui}— Program ﬁ)ccil'{cm’
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CHA08TPC16 Process Equipment Design- 11 [L:3, T:1, P:0]
Objectives
Chemical Engineers should have knowledge about Design of mass transfer Equipments such as absorption,

Distillation Columns, dryer etc. This will also be useful for using Design software which is widely used in
chiemical iIndustnes.

Contents
Mass TransferEquipmentdesignofiAbsorptiontowery Distillationtower, Tunnel and rotary dryers.

Suggested Text Books

1. Hand Book of Chemical Engineering J. H. Perry

2. Coulson & Richardson Vol.- VI

3. Mass Transfer by R. E, Treybal

4. I1S1 Codes
Candidates have to bring their own copies of 1S! Code book and they will be not be supplied by the university
or the examination centres.

Course Qutcomes

Upon completion of this course, the students will be able to:
1. De§iEn mass transfer equipment’s for chemical process.
2. Analyze working of various mass transfer equipments.
3. Prepare drawing for chemical process equipment’s,

CO-POMapping

(Os Program ()u(E(J’;\—(—(F('))j i Program Sp(-g“:ﬁc
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CHA08TPEGZ Optimization Techniques [L:3, T:0, P:0]
Course Objectives
(1) Understanding the concept of optimization methods
(2) Formulate the optimization problem with and without constraint
(3) Introduction to software tools of optimization
(4) Identify and apply the optimization techniques to optimize the process.

Contents

Unit-1: Introduction: Introduction to systems analysis and modelling with reference to chemical
crouieering problems, Process optimization, Formuiation of various process optimization problems and
i (aceiieasion, Basic concepts of optimization-convex and concave functions, Necessary and sufficient
conditions for stationary points Differential method for solving one and two variable problems with and
without constraints, Lagrangian multiplier method, Karush-Kuhn-Tucker (KKT) conditions,

Unit-1l: Optimization of One-Dimensional Functions: Sequential searchymethods - Golden section method,
dichotomous search method, Tterval halving method, Fibonacel methed; Newton-Raphson method, Quasi-
newton's method, Secant method, root finding using optimization techniques.

Unit-111: Multi-Variable Optimization: Mulliyariable optimization methods without constraints, such as
stecpest dnuugﬂmmmmomlmh Man two-variable optimization
problems using above methods. ]

Unit-1V: Lincar Programming: Modelling, graphical method, single phase simplex method, two phase
simplex method, duality.

Unit-V: Special Optingization Technigues; introduction to dynamic programming as ‘applu:d to discrete
multistage problems Hke cascade of CSTR. Train of heat exchanger etc. Non-Traditional Opuinization
Techniques: Genetic Algorithm, Simulated Annealing

Solt tools MS Excel Solver and MATLAB applied to optimization.

Course Outcomes: Upon Completion of the course the students will be able to
(1) Formulate the optimization problems.
(2) Solvesingicandmuitivarableoptimization problem
(3] Use different optimization techniques for problem solving,
(4) Use non-tradstional optimization Techniques for problem solving
{5) Solve optimization problem using software tools
Sugyested Text Books:
1. Edgar, T.E, Himmelblau, D. M. and Lasdon, LS. Optimization of Chemical
Processes, McGraw-Hill (2001).
2. 5.8 Rao, Engineering Optimization Theory & Practice, Fosuth Edition, John Wilcy & Sons In¢ (2009).
3. Prem Kumar Gupts and D.SHira, Problems in Operations Rescarch (Principles and Solutions),
5 Chand and company Ltd. New Delhi, India
Reference Books:
1. Kalyanmoy Deb “Optimization for Enguweenng Design™, Prentice Hall, India, 2005
3 Ravindran, Ao ond Ragsdell, KM, Reklaius, GV, “Engmeenng Optienization-Methods  and
Applications™, Indd Edition, Waley, New York, 2006
3. Rabu, BV. Process Plant Simulation, Oxford University Press (2004).
CO-PO Mapping — S
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CHA08TPEG3 Petrochemical Technology [L:3, T:0, P:0]

Objectives
To impart knowledge of petroleum refining, hydrocarbon processing, and derived petrochemicals.

Contenls
Unit-1; 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.

Unit-1l: €1 and €2 HydrocarbonssGhemicals from methane, ethane, ethylene and acetylene, Synthesis gas as
a feed stock for chemlcal industries, Napmha cradting and rel’ormlng. “ydfogt‘" from reforming of
hydrocarbons,

Unit-111: Chemicals from €3, C4 and Higher Fractions: Carbon compound, Dehydrogenation (,f‘h_\,-dmmr-bun
and higher paraffifs, Greases and Jubricants, Poly'mers-‘ and their properties, Polymers from olefins-
polyethylene (HDPE, LOPE), Polypropylene, Vinyl polymers. i
Unit-1V: Aromatic Hydrocarbons: Production of BTX, Benzene derRvatives Products from toluene, Oxidation
products of toluene, Synthetic fibers and their production, Synthetic rubber and its production.

Unit-V: Plastics: Classifications of plastics, Different types of vesin and their production, ABS plastics, Poly
carhonates (PC), Poly urethanes, Polyimides, Polystyrene, Synthetic detergents and their production,

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

Course Qutcomes
Upon completion of this course, the students will be able to:
1. selectthe appropriate characterization parameters;
2. specify the properties of petroleum products; A
3. attain knowledge of various separation & CONVErsion processes involved in petroleum refining;
4. attain knowledge of manufacturing of varlous petrochemical products.

C0-PO Mapping - Y. I A b :
COs Program Outcomes (POs) Program Specific
__|_Outcomes (PSOs) |

p01 | P02 | PO3 | PO4 | POS | PO6 | PO7 | POB | PO9 | PO10 | PO11 | PO12 | PSO1 | PSOZ | PSO3 |
cor{ 3 |2 [ spalslel3t T 1 J ﬁ#,;_}_,, | 3}
coz] 3 131213131 2] 1 1 | 1 | |3 | [ 3 |
co3| 3| 3 | 313331 | 1 1 | ‘ 3 | [ 3
co4| 3 | ¢+ | v ] 21313 | | | | [ [ 3 | | 3
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CHZ08TOE03 Project Engineering Economics & Management [L:3, T:0, P:0]
Objectives

This course |s required for the future professional career for engineering refated industrial economics and
management.

Contents

Unit I: Nature and Importance of Project and Project Engineering: Concept of Project and Project
\inagement, Characteristics of Project, In n to Project E JRGle of a Project Leader, General
Design G out and .m,c Selection, Flow Diagram, Concept of Scale Up, Concepts of

Techno-Eq b

Unit 11: Technical | and Fina palysiss Technical Analysis, Financial Analysis, Significance of Financial
Analysis, Elementany. knn\\led& ot book of Accounts- Journal, Ludgen&ahnqeshecl Profit and Loss Account.
Cost Estimation, Cash Flow Investment,  Gost, Capital Investment, Cost Indices, Production and

OverheagC Lmeresl and T.m: 3
Unit 1180 ‘ nd Va

"',ﬁqamng and Importance of Project Finance, Means of

&3

Finance ‘and SOUrces 7 Indta, al mﬁmmnm Wch Norms of
Finance apddde V i Procedute,V ‘ cering = Function, ‘Alms and Procedure.

Unit 1V: Capil 1 Pr hility & sative Investments: Importance and Kinds of Capital
Expenditure l)umm ugaul ndse&ws "‘“‘“‘* “""“’“‘“ °j Capital_Budgeting, Depreciation and its
Calcul it le alit ve investments, Break Even Analysis.

Unit Ve Netw echi e y ; ‘ln(roducuon, D,evclopment of Pro;cu Network,

Network bnﬂmmuﬁl Path Mm Program
of Activity Networks, Time Amalysts, Gantt Chart.

‘mqqeslcd Text Books
. 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 Engincering by R. E. Johnston,

(.ourse l)ulcomc s
Upon

he ¢ ] b mi@)Belect a site for the project from given
alternatives, rb} mmﬁ’ez capit 3 i profect, (c) calculate cost of equipment used
in a plant total project cost. (d) ¢ mm wh flow l‘mm @ given project, (¢) understand the break-even

analysis; (1) calculate depreciation; (g) st out various milestones related 1o project concept to commissioning.

CO-PO Mapping e == : _
COs Program Outcomes (POs) Program Specific ‘
Outcomes (PSOs)

“P01 | POZ | PO3 | PO4 | POS | PsO1 | PSoz | PS03 |

| el Bt BEahs) R — | Bdainbl

co (SR A 1 2 1 |

W ] a8 , IR =

co 2 1 1 1 2. ] 1 | |
o3| 2 1 1. | 1|71 | 2 [ & |

ol 2 [ 1] X |1 [ 2 1 ol

LU |
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DEPARTHMENT OF CHEMICAL ENGINEERING
SCHOM OF STUDIES OF ERGINEERING & TECHNOLOGY, GGY, BILASPUR, C.G,
(INDIA)
SCHEME OF EXAMINATION
MTECH. CHEMICAL ENGINEERING

M.Tech. I-Semester

Sl.l Ceurse Subjects Periods/Week | Evaluation !Crcdil‘,
| I e ESE | Total
p A |EsE | Tot
| | ot o il (il g -
lll. CHPATT1 Advanced Heat Transfer 3 |00 j40] 6o | 100 3
l!.\Clerﬂ‘z Ad 1 Separation P 30| 040|606 | 100 3
3. | CHPATT3 Advanced Fluidization 3 (o] 0|40 60 | 100 3
Enginecering
4. Elective ~ 1 3 0|0 [40] 60 | 100 3
CHPATPI Advanced Reaction Engiuecring
CHPATP2 Advanced Wastewater
Treatment Technology
CHPATP3 Advanced Chemical Process
Modeling
5. Elective - 1T 30| 0 40| 60 | 100 3
CHPATP4 Advanced Process Control
CHPATPS Process Intensification
CHPATPS Bioprocess Engineering
6. | CHPALT1 |Chemical Enginecring 0 |lo| 430|200 30 2
Computational Lab
7. | CHPATC1 | Research Methodology and IPR 210]l0)-]|350)| 50 2
Total 600 19

s
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ML
| ~-»»$-“i]-]_—‘.m “—li\'ulrﬂ:uitﬂ‘ ‘v
| IA | E fﬂl:lll
| |
L = T ey L8 . e
| t a
l1. | curRTI l Advanced Fransport Plienomena | 3 | 0|40 100 -
| W SESSSENERES < EE— T
‘;2, Icm*m’r:lt Chemical Reactor Design 3 (o]0 j4f6 108 3
t 5] Bl KR St SR
ia. | » Eleetive - 111 3 |o|o || |0e] 3
| |cupsrei|  Compatational Flaid
e 3 Dynamics
! CHEBIT2 Fuel Cell Technology
l CHPBTP3 Process Plant Design & Flow
‘ i Sheeting
!4. Elective— 1V 3 |o)of4|60fr00]| 3
CHPBTP4 Design & Development of
Catalyst
CHPBTE Industrial Pollution Control
CHPBTP6 Safety Huzards & Risk
Analysis
5 Open Elective 3|00 |40 60| 100 3
MSPBTOI | 1. Business Analytics
IPPBTO2 | 2. Industrial Safety
IPPBTO3 | 3. Operations Research
CEPBTO4 | 4. Cost Management of
Engineerlng Projects
MEPBTOS | 5. Composite Materials
CHPBTO6 | 6. Waste to Energy
ECPBTO7 | 7. Internct of Things
MCPBTOS | 8. MOOCs
6. | CHPBLTL | Advanced Chemical Engineering | 0 | 0 4 |30 20| 50 2
Lab
7. | CHPBPTI Mini Project o |04 |30]20]| 50 2 ‘
8. Audit Course/Value Added 2lolololol o 0

Course

ELPBTX1 |English for Rescarch Paper
Writing
PEFETA2 Stress Management by Yopa

CEPBTX3 |Disaster Management
LAPBTX4 Constitution of India

Total 600 19
Nate: Ullvfer MOOCs the students have to opt any subject other thun Chemical Engincering from
NPTELIUGC SWAYAM ’
- Fix o
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P BEA% I ER A B

SUBJECT CODE SUBJECT NAME L:T:P Credit
CHPATTL ADVAMNCED HEAT TRANSFER 3:0:0 3

Course Objective:
# The course will deepen to understand of conduction, convection, radiation, phase
change and dimensionless numbers.
» The course is design to leam the techmiques for heat transfer enhancement and
usage of numerical methods
* To understand for solving heat transfer problems such as heat exchangers and
evaporators.
General equation of heat conduction, Transient heat Conduction mumernical and analvtical
methods for the solution of transient heat conduction problems, Critical radius and eptinmm
thickness of imsulation: Free convective heat transfer under different o situation  and
application of dimensional analysis to estimate the convective heat transfer
coefficients. Heat transfer factor Feynolds No. Plot, Analogy equation for  heat
momentum fransfer. Boiling heat fransferwith particular reference to Nucleate and
film boiling and estimation of boiling heat transfer coefficient. Heat mansfer from
condensing vapors. Nusselt equation for film type condensation of vapors over vertical
surfaces and inclined tubes. View factors and emissivity factors for different situation.
Fadiation shield and radiation error in pyrometry. Combined conduction, convection and
radiation heat transfer.
Course Outcome: After leamning the course, the students will be able to:
# To desion and analyze the performance of heat exchangers and evaporators
* To Analyze the various analytical and numerical heat transfer problem.
«  Understand the basic concepts of phase change and their coefficient, impact on heat
Jexes Bools

* Hallman J. P., Heat Transfer Operation, McGEAW-Hill
s A Text Book on Heat Transfer, Univerzities Press; Fourth edition

Eeference Bools
¢ P CSachdeva, Fundamentals of Engineening Heat & Mass Transfer.
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Fluidized bed reactor modeling: Geldart Classification of powders, Fixed bed vs fluidized
bed Why fluidized bed, important parameters pressure drop in fixed bed, Class | model
Arbitrary Two Region Flow Models, Class |l Chemical Reactor: Plug Flow or Mixed Flow
Model. Class Il Modeling the Bubbling Fluidized Bed Reactor, BFE, The Kunii-Levenspiel
bubbling bed model, Gas Flow Around and Within a Rising Gas Bubble in a Fine particle BFB,
Reactor performance of BFEB.

Application of Population Balance Eguations for reactor modeling: Particle size
distribution, Distributien-Functions in Particle Measuring Technigques, Particle distribution
model in colleidal particle synthesis in batch reactor, Moments of Distribution, Nucleation
rate based on volumetric holdup versus crystal growth rate.

Course Outcomes: At the end of the course, the student will be able to:
= Evaluate heterogeneous reactor performance considering mass transfer limitations
* Perform the energy balance and obtain concentration prefiles in multiphase reactors.
= Estmate the performance of multiphase reactors under non-isothermal conditions.
* Understand apphication of modem reactor technologies.

Texts Books

 JM. South : Chemical Engineenng Kmetics, Mcgraw Hill, Third Edition, 1981.
* Levenspiel 0., Chemical Reaction Engineening, Wiley, 1998
* Foggler H5., Elements of Chemucal Reaction Engineenng, Prentice Hall of India,
2008
Reference Books

* K.G. Denbigh : Chemical Reactor Theory, Cambridge University Press, Second
Edition, 1971.
Fromment G.F. and Bischoff K.B., Chemical Reactor Analysis and Design, John
wiley, 2010.
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SUBJECT CODE SUBJECT NAME L:T:P Credit
CHPATP2 ADVANCED PROCESS CONTROL J3:0:0 3

Course Objective:

* Expose students to the advanced control methods used in industries and research. Thas
course prepares the student to take up such challenges in his profession.

Advanced Control Strategies: feed forward, cascade, dead time compensation, split range,
selective and overnide control; automatic tuning and gain scheduling.

Review of Systems: Review of first and higher order systems, closed and open loop
response. Response to step, impulse and sinusoidal disturbances. Transient response. Block
diagrams.

Stability Analysis: Freguency response, design of control system, controller tuning and
process identification. Zigler-Nichols and Cohen-Coon tuning methods, Bode and Nygquist
stability criterion. Process identification. Special Control Technigues: Advanced control
technigques, cascade, ratio, feed forward, adaptive control, Smith predictor, internal model
control.

Multivariable Control Analysis: Introduction to state-space methods, Control degrees of
freedom analysis and analysis, Interaction; Bristol arrays, Miederlinski index - design of
controllers, Tunming of multivariable controllers.

Sample Data Controllers: Basic review of £ transforms, Response of discrete systems to
various inputs. Open and closed loop response to step, impulse and sinusoidal inputs, closed
loop response of discrete systems. Design of digital controllers. Introduction to PLC and DCS.

Course Outcomes: At the end of the course, the student will be able to:
* Identify the confrol strategy.
» Type of controller to be used for a process
# Design of controllers for interacting multivanable systems
# Analyze the system response with and without control
Texts Books

* George Stephanopolous, Chemical Process Control An Introduction to Theory
and Practice’ Prentice Hall; 1st edifion (1983).

+ B.W. Bequette, 'Process Control: Modeling, Design and Simulation’, PHI, 2006

* DE. Seborg, TF. Edger, and D.A, Millichamp, ‘Process Dynamics and Control’,
John Wiley and Sons, Znd Edition, 2004.
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SUBJECT CODE SUBJECT NAME L:T:P Credit
CHPETT2 CHEMICAL REACTOR DESIGN 3:0:0 3

Course Objective:

+ This course mfroduces students to the application of kinetics and reaction engineerning in
chemical engineering processes.

s DUnderstand the concepts such as standard states, chemical reaction rates, reaction
mechanism mass balances and design equations for ideal reactors as well as non-ideal
reactors

Review of Design of ideal isothermal homogeneous reactor for single and multiple reactions, RTD
of |deal reactor, interpretation of RTD data, Flow models for mon-ideal reactors, dispersion
model, N tanks in series, multi parameter model, diagnosing the ills of reactor , influence of RTD
and micro mixing on conversion. Adiabatic and non adiabatic operations in batch and flow
reactors, optimal temperature in progression. Hot spot in tubular reactor auto thermal operation
and steady state multiple steady state imtroduction to bifurcation theory Catalytic reactors,

effectiveness factor, selectivity, catalyst deactivation, Design of heterogeneous catalytic reactors.
Course Outcomes: At the end of the course, the student will be able to:

Undesstand the Adiabatic and non-adiabatic operations in batch and flow reactors,
r design mvolving Catalytic reactors, effectiveness factor,
selectivity, catalyst deactivation,
+ Understand the design of heterogeneous catalytic reactors.
Texis Books

s James J Carberry: Chemical and Catalyhic Feaction Engineenng MeGraw Hill
= JM Smuth * Chemical Engineening Kinetics™, McHill
Beference Books
* 0. Levenspiel, * Chemical Reaction Engineering”, Wiley Eastern, 2nd ed. 1972

* FrinebtG. F. Bischoff K. B; " Chemical Reactor Analyzer and design” John Wiley & Sons.
= H.S. Foggler; Elements of Chemical Reaction Engineering
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SUBJECT CODE SUBJECT NAME L:T:P Credit
CHPETP1 COMPUTATIONAL FLUID DYMNAMICS 00 3

Course Objective:

*+  To solve the various physical problems of both laminar and turbulent flows to be solved
by numerical methods: The eguations of change shall be transformed in the light of
assumptions and selved under the swtable boundary conditions to obtain the differential
equation.

= To provide an introduction to the scientific prninciples and practical engineenng
applications of computational fluid dynamies.

= To give exposure to the commercial software ANSYS Fluent

Basic principles and equations of change in transport of momentum, heat and mass; Equations
of continuity, motion, angular momentum, energy, and equation of continuity for
multicomponent mixture, Flow of Newtonian and non-Newtonian fluids, use of equation of
change for developing equations for laminar flow in internal and external flows, boundary layer
flows, flow in stirred tanks, flow in pipe line and over flat plates and other physical situations
for both Newtonian and Mon-Mewtonian fluids, Philosophy of computational fluid dynamics
CFD, grid generation, structured and unstructured grids, choice of suitable grid, grid
transformation of equations, some modern developments in grid generation for solving
engineering problems, CFD essentials, Finite difference method (FOM), finite volume method
{FYM] and finite element method (FEM): Discretization of ODE and PDE, , Explicit and Implicit
scheme to solve heat and fluid flow problems, Application of 1st order and 2nd order Upwind
Scheme, Application of SIMPLE, SIMPLER algorithm to solve fluid flow problems, Simulation of

CFD problems using Fluent.
Course Qutcome: After learning the course, the students will be able to:

= To discretize the momentum, mass and energy transport equations by fimte volume
technique.

= To sinmlate CFD problems by using in house developed computer code.

*+  To solve some problems with the help of the ANSYS Fluent software.
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SUBJECT CODE | SUBJECT NAME L:T:P Credit
CHPATT3 ADVANCED REACTION ENGEENIRING 3:0:0 3

Course Objective: This Subject is essential for Design of Feactor especially heterogeneous
reactors. Students will leam the energy balance, temperature and concentration profiles i
different reactors, advance design aspects of multiple reactors, students will get msight of
importance of population balance of particles.

Course Content:

Non-elementary Kinetics Importance: Approximations for formulations of Rate laws,

Formulatiens of Kinetic model. Effect of flow on conversions in Reactors: Semi batch
Reactors Importance and examples of applications , Material Balance on Semi batch

Reactor, Multiple reaction in Semi batch Reactors, Conversion Vs Rate in Reactors, Use of

POLYMATHS to solve the equations and understanding the profiles Non-lsothermal reaction
modeling in CSTR & Semi-Batch reactor: Energy Balance equations for C5TR, PFR and Batch
reactors, Adiabatic operations Temperature conversion profiles in PFR, CSTR, Steady state
tubular reactor with heat exchange.

MNeed for Multi-staging CSTR with multiple stages: Exothermic and Endothermic Reaction
with examples, CSTR with heat effects, Multiple reactions in CSTR and PFR with heat effects,
Semi batch Reactors with heat exchange. Design of PFR and Packed Bed Tubular Reactors:
Radial and Axial mixing in Tubuiar reactors, unsteady state in non-isothermal energy
balance, CSTR, Energy balance in Batch Reactors, Volume of reactors calculations for non-
isothermal reactors. Optimal Design of Reactors for Reversible exothermic reactions:
Unsteady state non-isothermal reactor design, adiabatic operation in batch, Heat effects in
semi batch unsteady state operation. Auto thermal Plug flow reactors and packed tubular
reactors.PFR with inter stage cooling. Shift of Emergy and material balance lines for
reversible reactions in C5TR, Examples of optimal design of PFR and 5emi batch and C5TR
Excthermic Reactions.

Catalytic reactions: Theory and modeling: Global rate of reaction, Types of Heterogeneous
reactions Catalysis, Different steps in catalytic reactions, Theories of heterogeneous
catalysis. Steady State approximation, formulations of rate law, Rate laws derived from the
P55H, Rate controlling steps, Eiley-Rideal medel, Reforming catalyst example Finding
mechanism consistent with experimental observations Evaluation of rate law parameters,
packed beds : Transport and Reactions, Gradients in the reactors : temperature.

Porcus media reactors: Mass transfer coefficients, Flow effects on spheres tube and
cylinders, External Mass Transfer pore diffusion, structure and concentration gradients
Internal Effectiveness Factor Catalytic wall reactor: limiting steps reactions and mass
transfer limiting Porous catalyst on tube wall reactors Design of packed bed porous catalytic
reactors: Mass transfer limited reactions in Packed bed.
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SUBJECT CODE SUBJECT NAME L:T:P Credit
CHPATT2 ADVANCED SEPARATION PROCESS 3:0:0 3

Course Objective:

+ To fanuliarize students with various advanced aspects of separation processes and the
selection of separation processes.

+ To enable students to understand the principles and processes of adsorption,
membrane separation and chromategraphy and to design an absorber or a membrane
umt to achieve a specified separation.

+ To mfreduce them to new trends used in the separation technologies.

Introduction: Conventional Separation Processes - Absorption, Adsorption, Canventianal
separation processes - Distillation, Drying, Extraction, Diffusion, Leaching, Crystallization.
Advances in separation techniques based on size, surface properties, ionic properties. Cross
flow filtration, Electro filtration, Dual functional filter, Surface based solid-liquid separations
involving a second liquid, Sirofloc filter.

Bubble and Foam Fractionation: Mature of bubbles and foams, stability of foams, foam
fracticnation technigues, batch, continuous, single stage and multistage columns. Types and
choice of membranes, Plate and frame, Spiral wound membranes, Tubular and hellow fibre
membrane reactors, Membrane Permeates, Dialysis, Reverse osmosis, Nano-filtration,
Ultrafiltration, Microfiltration, Dialysis, Ceramic membranes

Membrane Separation: Characteristics of organic and inorganic membranes, basis of
membrane selection, osmofic pressure, partition coefficient and permeability,
concentration polarization, electrolyte diffusion and fadlitated transpert, Industrial
applications of Micro-filtration, Ultra-Filtration, Reverse Osmosis, Electro-Dialysis.

Special Processes: Liquid Membrane Separation, Super-Critical Extraction, Adsorptive
Separation-Pressure, Vacuum and Thermal Swing, Pervaporation and Permeation, Nano-
Separation.

Chromatographic Methods of Separation: Gel, Solvent, lon and High Performance Liquid
Chromatography.

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

* List situations where liquid-liquid extraction might be prefemed to distillation,
make a preliminary selection of a solvent using group-interaction niles, Size simple
extraction equipment.

+ Differentiate between chemiscrption and physical adserption, 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.

+ Explain how crystals grow, Explam the importance of supersaturation in
crystallization

+ | Describe effects of mixing on supersaturation, mass transfer, growth, and scale-up
of crystallization.

+ Explain membrane processes in terms of the membrane, feed, sweep, retentate.
permeate, and solute membrane mteractions. Distinguish among micrefiltration,
ulirafiliration, Nano filtration, virus filiration, sterile filiration, filter-aid filtration,
and reverse osmosis in terms of average pore size. Explain commeon idealized flow
patterns in membrane modules.

Texts Books

* Seader ID. and Henley E.J., “Separation Process Principles”, IJnd Ed.,Wiley.2006
* MNakagawal, Q. V., “Membrane Science and Technology”, Marcel Dekker, 1992,
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SUBJECT CODE SUBJECT NAME L:T:P Audit
ELPETX1 EMGLISH FOR RESEARCH PAPER 2:0:0 2
WRITING

Course outcomes: At the end of the course, students will be able to

1 Understand that how to improve your wnting skills and level of readability.

2 Learn about what to write mm each section
3 Understand the skills needed when writing a Title
4 Ensure the good quality of paper at very first-time submission

Syllabus Contents:

Planming and Preparation, Word Order, Breaking up long sentences, Structuring Paragraphs
and Senfences, Bemng Concise and Pemoving FRedundancy, Aveldng Ambiguity and
Vagueness

Clanfying Who Did What, Highlighting Your Findings, Hedging and Crticizing,
Paraphrasing and Plagiansm, Sections of a Paper, Abstracts. Infroduction

Feview of the Literature, Methods, Besults, Discussion, Conclusions, The Final Check
Eey skills are needed when wrnting a Title, key skills are needed when wniting an Abstract,
key skills are needed when wniing an Introduction, skills needed when writing a Fuseful
phrases, how to ensure paper 15 as good as it could possibly be the first- time
submissioneview of the Literature.

gkills are needed when writing the Methods, skills needed when writing the Results, skills
are needed whenwriting the Discussion skills are needed when wtiting the Conclusions
useful phrases, how to ensure paper is as good as it could possibly be the first- time
submission

Eeferences:

Goldbort B (2006) Wnting for Science, Yale University Press (available on Google Books)
Day R (2006) How to Write and Publish a Scientific Paper, Cambndge University Press
Highman N (1998), Handbook of Wnting for the Mathematical Sciences, SIAM.
Highman shook .

Adnan Wallwork , English for Wnting Fesearch Papers, Sprnger New York Dordrecht
Heidelbers London. 2011
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IBIECT CODE y LT NAME I CREDI
CHPATTS ADVANCED FLUIDIZATION ENGINEERING $:0:0
Course Objeckive:
« Tostudy the phenafrenoi oi 5y dization with industrial processing objective
« Tostudy the various regimes of uidization and thelr mapptog
« 'To study the design of equipments based on Suidization technique
Conrse Content:

Introduction to fluidization and applications: Phenomenon of fuidization, beh

fluldized bed, contacting modes; advantages and disadvantages of fluidization,
fluldization quality, selection of contacting mode, Fluidized Beds for Industral
Applications like coal gasification. synthesls reactions, pliysical operations, cracking of
hydrocarbons. Mapping of fuidization regimes; Characterization of particles, mechanics
of fow around single partickes, minimum fluidization velocity, pressure drop versus
velocity diagram, The Geldart classification of solids, fluidization with carryover of
particles, terminal velocity of particles, distributor types, gas emtry region of bed,
pressuri dfop Tequirements, various. “distributer plates, design of mrdistributor plate.
Bubbling Titdized beds: Davide Fmode! for sne flow st bubbles in # fluidized bed, the
wake region and movement of solids at bubbles, coalescence and splitting of bubbles,

bubble formation above a distributor, slug flow, Turbulent and fast fluidization -
mechanics, Aow regimes and design equations, Emuision mavement, estimation of bed
properties, bubble rise vcluuly scale up aspects, low models, two phase model, K-L
model. Solids movement w Vertical and horizontal movement of
solids, Dispersion model, large solids In beds of smaller p. s!angf:a'ﬂnmirzed
beds Gas dispersion in beds, gas interchange between bubble and emu Ision, estimation
of gas interchange coefficient, Heat and mass wransfer in fluidized systems, Mixéng in
Nuidized systems - mc}syr’um.np and mud\t‘l* Entrainment or Elutriation of Fluidized
Beds , Reactors : | Entrainment and elutration, !mm m (g outlet,
entrainment from tall vessel, freeboard entrainment model, high v'c.l(mtv fluidization,
pressure drop in turbulent and fast fuidization, Slugging. Spouted beds, Circulating
Fluidize! Heds, Mathematwal mouel vi & lomogensus dubdized bed, Desipn ot
catalytic “resetors. pilot ‘plant reactors, information for design, bench scale reactors,
design decisions, deactivating catalysts, Design of no catalytic reactors, kinetic models
for conversion of solids, models for shrinking partxles, conversion of solids of

unchanging size
Course Qutcomes:

At the end of the course, the studeat will be abie to:

regime

o Understanding the applicability of the Auidized beds in chemigal industries

Courses Focus on Employability/Entrepreneurship/Skill Development
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SURJECT CODE SUBJECT NAME
CHPBTP] COMPUTATIONAL FLUID D\’

Course Objective

o To provido an introduction 1o the scientific principles

applications of computational fluid dyeamics

L:TiF |
L) 3
i practical engineor ng
d pracuca g

o Togive oxpusure to the commercial software ANSYS Fluent

Course Content :

Computational approach to Fluld Dynamics and its comparison with experbmental and
analvtical methods, Basics of PDE: Elliptic, Parabolic-and Hyperbolic Equations, Review
of Naw-r \luxe\ rqu.mon nrd stmpllﬁcd fo’rm gnd gene rm'\n. structured and

modern de\dqpm&-m 3,.;4 RE

essentials,
clement method [&

solve heat and llcﬂ’ﬂuw plob[cms Appllcadon of 1st order and Znd t.-rdcr Upwu»d
Scheme, Application of SIMPLE, SIMPLER algonithm to solve Ruid flow prohlems,

Simulation of CFD problems using Fluent.

Course Outcome !

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

Texts Book\ A

e« Anderson |.D, Computational flaid dynamics, McGraw Hill

ations by finite

o Date A W, Introduction to Computational Fluid Dynamics, Cambridge University

Press

Reference Books :

o Versteey Ho K and Mallasckers, An Introduction to Computational Fluid
Dynamics: The Finite Volume Methed, Longman Scieatific & Technical
o  Murzlidhar K, and Sundararajan T., Computational Fluid Flow and Heat Transter,

Narosa Publishing House

o Patankar Subas, Numerical Methods in Fluid Flow &

0 Al 0. s

: Heat Transfer, CRC Press

\
N\ A
>

Courses Focus on Employability/Entrepreneurship/Skill Development
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SUBJECT CODE SUBJECT NAMI Y CREDIT
CHPETPZ FUEL CELL TECHNOLOGY 3:0:0 3
Course Objective:
o Demonsteate a thorough understanding of the fual cell power plant’s and it

components’ performance characteristics

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

o Discuss the design philosophy and chaltenges that must be overcome in order for
this power plant to be ¢conomically viable

¢ Thermodynamics and ¢lectrochemistry will be the focus of the design and
analysis

Course Content :
Low!

and high temperature fuel cells are discussed in this overview of hydrogen energy
o et ol Bl et el Wi Gl S gD .1 o,
Molten carbonate fuel cells, Solid oxide fuel cells, Microbial fuel cells, Fuel cell systems,
and Sam f
fuel cells: heat, work potentials, reversible voltage prediction. and fuel cell efficiency.
£ I-ctrocatalysts-design, activation kinetics, avervoltages, Tafel equation, cha:ge transfer
reaction, exchange currents, fuel cell reaction kinetics-electrode kinetics, overvoltages,
Tafel equation, charge transfer reaction, exchange currents, electrocatalysts-design,
activation kinetics Charge and mass transport in a fuel cell-flow field, transport in the
electrode, and transport in the electrolyte Characterization of fuel cells:
characterization techniques in-situ and ex-situ, 1-V curve, frequency response analyses
Materials Science and Engineering, Process Safety and Process Design

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

1. Apply know- f thermodynamics, electrochemistey, heat transfer, and fluid
mech“nology

2. Have thorough understanding of performance behaviour, oparational issees and
¢hail

3. Identify, formu ' ed to fuel cell technology keeping in
mind mnm

4. Use the techn cessary for design
and

5. Uneh : contexy

Texts Books :

o Larminie |. and Dicks A, Fuel Cell Systems Explained, , John Wiley & Sons Inc.
* Barbir Frano, PEM Fuel Celis Theory and Practice, Elsevier Academic Prasy
o Hoogers G, Fuel Cell Technology Handbook, SAE International \ p

Courses Focus on Employability/Entrepreneurship/Skill Development
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SUBJECT CODE SUBJECT NAME LTIl CREDT
CHPETIS INDUSTRIAL POLLUTION CONTRON, $:0:4 3

Course Objective :

o Tounderstand the importance of industrizl poflution and its abatement
o To study the underlying principles of industrial pollution control
e Toacquaint the students with case studics

¢ Student should be able to design complete treatment system

Course Content :

Alr poliution Sources and Effects, Alr pollution laws and standards; Air pollution
sampling and measurement from point, non- point, line and area sources, analysis of air
pul!utan;< Air pol Hution mnlm! methods .md cqmpmu'n I)eugn d;'. alls of Partic u!an-

u"i\- I l' l Ili "/ VY iy ,-‘l ey : 0 W '( SO IT g
Fabric Filter, Electrostatic Preci p(lalnr Wcl (crubber. Casc smdws ol a lcw induslnal

ponuuw,mm-;pmw it and Laws of wat ; BOD, £OD: Waste
water treatment. i’éﬁg’h %me . e tment,

Sedimentation, Floatation, Design aspects of Secondary Treatment methods like
Activated Studge Process, Trickling Filter. Design aspects of Advanced waste water
treatment including lon Exchanger, Reverse Osmosis, Electrodialysis, Advanced
Biological Systems. Solid Waste Management, design calculation of disposal methods,
Incineration, Hazardous Waste Management strategy and treatment methods, landfill
closure and underground disposal

Course Outcome :

After learning the course, the students will be abje ro:

isolid wastes

Texts Books :
o Schnelle KB, and Brown CA,, Air Pollution Control Technology Handbock, CRC
Press
s Peavy HS, Rowe DR and Tchobanoglous G, Environment Engineering, Mclraw-
Hill
Reference Books :

o Trivedy R K. and Goel PX, An Introduction to Air Pollution, Technosclence Pub
» Sengar D.S., Environmental Law, PHI \
o B Chawia, Jain AK, Jain AK., Waste Water Enginecring '\_‘ \('\

Courses Focus on Employability/Entrepreneurship/Skill Development



Highlight

Highlight

Highlight

Highlight

Highlight

Highlight


