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List of Employability Courses Revised/Newly Introduced

Department

Sr. No.

01 CH203TPCO2
(8 CH203TPCO1
(R CH204TBS07
(IZ CH204TPCO5
VKM CH204TPCO6
CHPATT3
(/A CHPBTP1
CHPBTP2
CHPBTP5

Programme Name

: Chemical Engineering
: B.Tech. and M.Tech.
Academic Year : 2021-22

List of Revised/New Courses

Name of the Course

Fluid Mechanics

Material And Energy Balance Calculations
Numerical Methods In Chemical Engineering
Particle And Fluid Particle Processing
Process Instrumentation

Advanced Fluidization Engineering
Computational Fluid Dynamics

Fuel Cell Technology

Industrial Pollution Control
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School : School of Studies of Engineering and Technology

Department : Chemical Engineering
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The following courses having focus on employability were revised in the of B. Tech. Second year
(Il and IV Semesters) and M. Tech.:

Material and Energy Balance Calculations (CH203TPC01)
Fluid Mechanics (CH203TPC02)

Numerical Methods in Chemical Engineering (CH204TBS07)
Particle and Fluid Particle Processing (CH204TPCO05)
Process Instrumentation (CH204TPC06)

Advanced Fluidization Engineering (CHPATT3)

Industrial Process Control (CHPBTP5)
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The following courses having focus on employability were newly introduced in the of B. Tech.
Second year (III and IV Semesters) and M. Tech.:

Guru Ghasidas Vishwavidyalaya
(A Central Univensity Established by the Central Universities Act 2009 No. 25 of 2009)
Koni, Bilaspur - 495009 (C.G.)

Advanced Separation Processes (CHPATT2)

+ Computational Fluid Dynamics (CHPBTP1)
% Fuel Cell Technology (CHPBTP2)
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HoD, Chemical Engineering

HrRrd s/ Institute of Technology
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Sury Ghagidas Vichwavidvalava, Bitasour (C.45.)
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Scheme and Syllabus

SCHOOI
GURU G

OF
HASIDAS \

STUDIES O}
ISHW

ENGINEF
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&
A\ YA, BII

TEECHNOLOGY
ASPUR (C.G.)

A Central University Established by the Central University Ordinance 2009, No. 3 of 2009)

SCHEME FOR EXAMINATION (Eft

ed

rtive from Session 2021-22)

B.TECH. (FOUR YEAR) DEGREE COURSE, CHEMICAL ENGINEERING
SECOND YEAR, THIRD SENM ER (AICTE-NEW)
Subject Code ne
5. Ni Periods
Subject Name Credits
I 1 3 )TAI
! [} Bioloj 1] ) ] ) {
Cl Mathematics-111 3 1 0 i (1} 4
CH203T Mater and Energy Balance Calculations 3 i ] 70
| CH203TPCO2 | Fluid Mechanics 1 ( [ 70 i
CH2 Fhermodynamics-1 0 1} ) {1 (1] 3
ICAI
( 03PPCO1 | Chemical Engineering Lab-1 0 0 L} ) 20 50 5
H2 ” | Fluid Mechanics Lab 0 (1] { S0 1
Total | 15| 3 6 21
SCHOOL O} N'UDIES OF ENGINEERING & TECHNOLOGY
GURU GHASIDAS VISHWAVIDYALAYA, BILASPUR (C.G.)
(A Central University Established by the Central University Ordinance 2009, No. 3 of 2009)
CHEME FOR EXAMINATION (Effective from Session 2021-22)
B.TECH. (FOUR YEAR) DEGREE COURSE, CHEMICAL ENGINEERING
SECOND AR, FOURTH SEMESTER (AICTE-NEW)
Subject Code Evaluation Scheme
Periods
Subject Name edits
I | ESE I
) CH204 Business Communication and Presentation Skill 3 0 0
CH204TBSO7 Numerical Methods in Chemical Engineering 1 0 70
CH204TPC04 | Thermodynamics-11 3 [ 0 30 |
CH204TPCO5 | Particle and Fluid Particle Processing 1 0 1] 0
CHZ4TPCO6 | Process Instrumentation 3 | 0 0 70 )
Al
CH cth al il 0 0 0 20 1
) H204PPCO luid Particle Processi 0 0 20 50
H204 + | Process Instrumentation Lab 0 - W 20 | 1.5
1{15] 3 ( 72
1 iernal Assessment SE - End ester Examination Total Credits
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CHZ03TPCOI

suggested Text Books

Uhatcomies:

Material and Energy Bal:
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CH203TPCD2

Urbjectives

Unit 1V :

Sugzgested Referer

Fluid Mechanics
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CH24TBS0T Numerical Methods i
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-

CHYA T PO DS

Unit I: Solids Pr

Unit IV: Mec

Unit V: Fluidization
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CHXZETPOCDG

(hjectives

Kl Hooks
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PEPARTMENT OF CHEMICAL ENGINEERING

SCHOOL DF STUDLES OF ENGINEERING & TECHNOLOG Y, GGY, BILASPUR, .G,

{INDIAY

SCHEME OF EXAMINATION
M.TECH. CHEMICAL ENGINEERING

M.Tech. I-Semester

|S‘l| Course | Subjects Perfods/Week | Evaluation |Cru:|ils
Typef =
I L |T| P |IA|ESE|Total
‘ Cade | Em———C
|'fHF“”T'| Advanced Heat Transfer 3o]ofaw]eo]| 100
L |
ll Lcm*a‘r’rz Advanced Separation Processes 3 (0|0 40| 60 | 100 3
3. | CHPATT3 Advanced Fluidization 3 |o|o0f40]60 )00 3
Engineering
4. Elective - 1 3o o |40] 60| 100 3
CHPATPL Advanced Reaction Enginecring
CHPATP2 Advaneed Wastewater
Treatment Technology
CHPATP3 Advanced Chemieal Process
Maodeling
K. Elective — 11 3 |0| 0406|100 3
CHPATP4 Advanced Process Cantral
CHPATPS Process Intensification
CHPATF Bioprocess Enginecring
6. | CHPALT1 |Chemical Enginecring 0| 0| 4|30 20| 50 2
(Computstional Lab
7. | CHPATC1 | Research Methodobopy and IPR | 2 | 0 | © 50 | so 2
Total 600 19

rorA
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Course EI
1t Eype |
L Code | R IE g | L 2 R |
11 | CUPBTTI | Advanced Transport Phesomens I 3 o |40 _ﬁn_ 1 _’._‘
CHPBTT2 |I Chemieal Reactor Design J 3 0 |40 ﬂ e 1'_|
l3- | '1 Eleetive - 1M1 3 0 |40 60 | 100} 3 ‘
| .i CHPBETPI |  Compntational Fluid
L S | Dymamics |
I ! CHTBIP? Fuel Cell Technalogy
| I CHPBTP3 Process Plant Design & Flow
I | Sheeting
ls. | Elective — IV 3 o |40| e |100| 3
CHPETP4 Deslgn & Development of
Catalyst
CHPBTES |y jusirial Pallution Control
CHPRTPG |  Safety Harards & Risk
Analysis
5 Open Elective 3 0 |40| 60 | 100 3
MSPBTO1 | 1. Business Analytics
IPPETO2 | 2. Industrial Safety
IFPETO2 | 3. Operations Research
CEPETO4 | 4. Cost Management of
Engineering Projects
MEPETOS | 5. Composite Materials
CHPRTOG | 6. Waste to Energy
ECPBTO7 | 7. Tnternct of Things
MCPBTOB | 8. MOOCs
6. | CHPBLTL | Advanced Chemical Engineering | 0 4 |30 20 | 50
Lab
7. | CHPRPTI Mini Project L1} 4 |30] 20| 50
8. Audit Course/Value Added 2 oleoln 0
Conrse
ELPBTX1 |English for Research Paper
Writing,
PEFRTX2 Siress Management by Yoga
CEPBTX3 |Disaster Management
LAPETyq |Constitution of India
Total P]

Nate: Under MOOCs the stadents hove 1o opt any suhject other than Chemical Engineering from
NFTELIUGE SWAYAM

LI
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X

Program Revision

Criteria - 1 (1.1.2)




TRIT fRQeafdena

TR s 2000 7. 25 3 sil vt A i)

orh, ReragR - 495009 (B1.)

Guru Ghasidas Vishwavidyalaya
(A Centra Univesity Established by the Centeal Universities Act 2009 o, 25 of2009)

Koni, Bilaspur - 495009 (C.G.)

HJECT COLr alll 1E L:T:P CR
HPATTS \DVANCED FLUIDIEATION ENGINEERING do0=0 4

Objective :

. study the | nofvenoh o 1 L ith sty processing ohjectis
® y study the various regimes of Muidization and their mappin
» o study the design of equipments hased n fluidization technicue

Course Conbenl:

Introduction to Auidization and applications: Phenomenon of Auidization, behavior of

fluidization,

fluidized bed. contacting modes, advantages and &

fluidization quality, selection of contacting wede, | Beds for Industrial

Applications like coal gasification, synthesis reactions, plysks al operations, cracking of
hydrocarbons, Mapping of Auidization regimes: Characterization of particles, mechanics
of flow around single particles, minimum fluidization velocity, pressure drop versus
velocity diagram, The Geldart classification of solids, fluidization with carryover of
particles, terminal vebocity of particles, distributor types, gas entry region of bed
pressure drop requirements, various distributor plates, design of distributor plate.
Bubbling fluidized beds: Davidson model fer gas low at bubbles in a Auidized bed, the
wake region and movement of solids at bubbles, coalescence and splitting of bubbles,
bubble formation above a distributor, shg flow, Turbulent and fast fluidization -
mechanics, Aow regimes and design equations, Emulsion mowement, estimation of bed
properties, bubble rise velocity, scale up aspects, low models, bwo phase model, K-L
model. Solids movement and Gas dispersion: Vertical and horizontal movement of
solids, Dispersion model, large solids in beds of smaller particles, staging of fluidized
beds Gas dispersion in beds, gas interchange between bubble and emulsion, estimation
of gas interchange coefficient, Heat and mass transfer in fluidized systems, Mixing in
fluidized systems - measurements and models. Entrainment or Elutriation of Fluldized
Beds , Reactors : Entrainment and elutriation, Freehpard behawior, gas owuthet,
entrainment from tall vessel, freeboard entrainment model, high velocity fluidization,
pressure drop in turbulent and fast Nuidization, Slugging, Spouted beds, Circulating
Fluidized Beds. Mathematical ‘model of a homogenesus Auidized bed, Design of

catalytic reactors, pilot plant reactors, information for design, bhench scale reactors,
design decisions, deactivating catalysts, Design of no catalytic reactors, kinetic models
for conversion of solids, models for shrinking particles, conversion of solids of
unchanging se
Course Dulcomes ;
At the end of the course, the student will be able to:

« Porforming and understanding the behavior uldization in Muidized hed

« Evaluate the charactérization of particles and power consumption in Auidization

regImes:

« Understanding the applicability of the Nuidized beds in che I'-II::_;-I| indusiries  n

il By
el e ol
/ 5 o
A S :_Lr . *?I_,

Program Revision Criteria - 1 (1.1.2)




TRIT fRQeafdena

TR s 2000 7. 25 3 sil vt A i)

orh, ReragR - 495009 (B1.)

Guru Ghasidas Vishwavidyalaya
(A Central University stablished by the Central Uiversties Act 2009 No. 25 of 2009)
Koni, Bilaspur - 495009 (C.G.)

I En i
SUB|ECT GOl SUHECT NaME LT
CHPBETF1 COMPUTATIONAL FLULD DYNAMICS HLLHE
Course Object
= To provide an introduction o the s tafie principles aod practical o Pring

applications of computational fluid dynamies

# To give exposure to the commerdal software ANSYS Fluent

Course Content ;

Computational approach to Fluld Dynamice and its comparison with experimental and
analytical methods, Basics of PDE: Elliptic, Farabalic and Hyperbolic Equations, Review
of Mavier-5tokes Equation and simplified forms. grid generation, structured and
unstructured grids, chojce of suitable grid, grid transformation of eguations, some
moeern del..'pln_prn{nl;-\_-: in grid generation lor :-\.1.-|1.-|||j-: engineering problems, CFD
essentials, Finlte diference method (FDM), finite volume method [FYM) and finice
element method (FEM): Discretization of ODE and PDE, . Explicit and Implicit scheme to
solve heat and fuid 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 Dutcome
After learning the course, the students will be able to

1. To discretize the momentum, mass and energy transport equations by finite
valume technicuwe

2. To understand the subject of Computational Fluid Dynamics and know how to
use it as ool to solve the Heat Transfer and Fluid Mechanics related Industrial
Prohlems,

3, T sobve some problems with the help of the ANSYS Fluent software.

Texts Books :
= Anderson .0, Computational fluid dynamics, MeGraw Hill

o Date AW, Introduction to I'.r|r:1r-||t.1r'in'|1.'|| Fluid Dvmamics, Cambridge :I|'|:'.'|'r-|"::.'

Press
Reference Books :

+ Versteeg H. K and Malalasekera, An Introduction to Computational Fluid
Dynamics: The Finite Velume Method, Longman Scientific & Technical

« Muralidhar K., and Sundararajan T., Computational Fluid Flow and Heat Transfer,
Marosa Publishing House

« Patankar Suhas, Numerical Methods in Fluid Flow & Heat Transfer, CRC Press

i Al bk .
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SUBLE CODE SUBJECT NAM I:F CREDT
CHPETFZ FUEL CELL TECHNOLOG) H ] i

LCourse UThjective:

= [Demonstrate a thoroogh understanding fuel cell power plant’s and its
oomponents |'|-:'r!'l|| mance characteristics
s  [Deseribe the P formance and design characteristics of various fuel cells, as wel
as operational issues
e Discuss the design philosophy and challenges that must be overcomae in arder for
this powner plant to be economically viable
*# The r|7|-.-.-r|:|.'n.;| mics and electrochemistry will be the focus of the |1|:~5'Er| and
analysis
Course Content :

Low and high temperature fuel cells are discussed in this overview of hydrogen energy
and fuel cells. Polymer electrolyte fuel cells, Alkaline Fuel cells, Phosphoric fuel cells,
Molten carbonate fuel cells, Solid oxide fuel cells, Microbial fuel cells, Fuel cell systems,
and Sample calculations are all examples of fuel cell performance, Tlu-'l:'l:l'u::-d}'rl.||:||i-:"-: if
fuel cells: heat, work potentials, reversible voltage prediction, and fuel cell efficiency.
Electrocatalysts-design, activation kinetics, overvaltages, Tafel equation, charge transfer
reaction, exchange currents, Fwel cell resction kinstics-electrode kineties, |:|w:|1.'|||[.dg|_='\.'.
Tafel equation, charge transfer reaction, exchange currents, electrocatalysts-desipn,
activation kinetics Charge and mas=s transport In a fuel cell-flow feld, transport in the
electrode, and transport in the 1'|r'1'|:h||:,'|:E' Characterization of el cells:-
characterization technbgues in-sitn and ex-gity, -V curve, froquency response analyses
Materials Scicnce and Engineering, Process Safety and Process Deslgn

Course Outcomes :

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

1. Apply know-how of thermodynamics, electrochemistry, heat transfer, and Ruid
mechanics principles to design and analysis of this emerging technology
Have thorough understanding of performance behaviour, operational issues and
challenges for all major types of fuel cells

3. ldentify, formulate, and selve problems related to fuel cell technology keeping in
mind econamic viability

I

4. Use the technigues, skills, and maedern engineering tools necessary for design
and analysis of innovative fuel cell systems
5. Understand the impact of this technalogy in a global and societal context

Texis Books :
e Larminie |. and Dicks A, Fuel Cell Systems Explained, . John Wiley & Sens [nc.
# Barbir Frano, PEM Fuel Cells Theory and Practice, Elsevier Academic Prass
s  Hoogers G, Fuel Cell Technology Handbook, SAE International \
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SUBJECT CODE [ECT NAM 1 RELM
CHFETT INDUSTRIAL POLLUTION CONTROI H 3

Coirse-Objective @

¢ Tounderstand the importance of industrial pollation and its abatement
s - To study tha wnderlying principles of industrial pollution contro
s Toacguaint the students with case studies

s Stpdent should be able o design r-::-mpl-.'l::: treatment system

Course Conbent @

Air pollution Sources and Effects, Air pollution laws and standards; Air poliution
h.ir'l‘.|.'l|l11g and measurement from point. non=paint, line and area sources, -.|II.||}':I'.- ol ai
pollutants; Air pollution control methods and equipment, Design details of Particulate
emission control equipments like Gravitatlonal 5|:I:I:I|ng Chamhber, Lyeclome 513|'|.'_| ator,
Fabrie Filter, Electrostatic Precipitator, Wet scrubber; Case studies of a few industrial
pollution control system. Sources, effects and laws of water pollution; BOD, COD; Waste
water treatment, Design details of Primary Treatment methods like Fretreatment,
Cadimentation, Floatation, Design aspects of Secondary Treatment methods like
Activated Sludpe Process, Trickling Filter. Design aspects of Advanced waste water
treatment Including lon Exchanger, Reverse Osmosis, Electrodialysis, Advanced
Bivlogical Systems. Solid Waste Management, design calculation of disposal methods,
Incineration. Hazardous Waste Management strategy and treatment methods, Landfill
closure and underground disposal

Course Dutcome :

Affter learning the course, the students will be abie to:
1. Recognize the causes and effects of envirenmental pollution
2. Analyme the mechanism of proliferation of pallution
3, Develop methods for pollution abatement and waste minimizaton
4, Design treatment methods for gas, liquid and solid wastes

Texts Books

# Schnelle KB, and Brown CA, Air Pollution Contral Technology Handbook, LRL
Press
e Peavy H.5, Rowe DR and Tchobanoglous G., Environment Engineering, Molraw-
Hill
Reference Books ;

« Trivedy RK and Goel P.K, An Introduction to Air Pollution, Technoscience Pub

¢« Sengar D5, En vironmantal Law. PH }
» B Chawla, Jain AK, |ain ALK, Waste Water Engincering e
'\" y

i &
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