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List of Employability Courses Revised/Newly Introduced

Department : Chemical Engineering
Program Name : B.Tech.
Academic Year : 2019-20

List of Employability courses Revised/newly introduced

Sr. No. Name of the Course

(B CHO3TPCO02 Fluid Mechanics

(I CHO3TPCO1 Material And Energy Balance Calculations
M CHOATPCO4 Numerical Methods In Chemical Engineering

W CHO4TPCO6 Particle And Fluid Particle-Processing
WA CHO4TPCO7 Process Instrumentation

CHO4PPCO5 Process Instrumentation Lab
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Minutes of Meetings (MoM) of Board of Studies (BoS)

Academic Year: 2019-20
School

: School of Studies of Engineering and Technology
Department Chemical Engineering

Date and Time: May 13, 2019 - 11:30 AM
Venue : HoD Room

Minutes of Meetings

The scheduled meeting of member of Board of Studies [BLES :
in the office of Prof. S.N. Saha, Chemical Engines 1 :

Maki The followine members were present in bhe met
and 1V semester scheme and syllabi. The following members wer [

Prof. 5. N. Saha (Member BOS, Dept. of Unemivul L o i
Dr. Anil Kumar Chandrakar (Hol (L), Che nical Enge., =cum- Chairman, BUS
Mrs. A. M. Joshi (Member BOS, Dept, of Chenica Engg)

WMir. Amit Jain (Invited Member, Astt. Frofl, Dept. of Chierme Engg.)

Mr. G. P. Dewangan (Invited Member, Astt. Prof., Dept. o hemical Engg.)

o ouh g W B

. Dr. Sandeep Singh (Invited Member, Asit. Prol., Liept. of Mathematics) .
G i i o LI [ Mechanical Engy
T Ms. Jusinta Poonam Ekka (Invited Member, As Prof., Dey 1

: vowe e scheme and syllabi of B.Tech, 111 and Iy
The committee discussed and resolved Lo approve e sEReme A st

semester.

5 Prof. (b }. St ant. of Chemical Engg. and
Since external expert BOS member Prof. (Mrs.) A B SUitl, Dy ! s
(8 ) nova Mohanty could nol atiend this mectiig
external industry expert BOS member, Mr. Suprangya huhanty © suld mot atiend th :
: H i ML i mEmbers present In the mecting, this
due to thelr pre-occupation, as per discussion BEbwesT IREEEEES |

BOS memb for thelr review and formal
scheme and syllabus is being sent 10 exier nal BOS membet r th
consent.

L
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Prof. 5. M, Saha |}.'|. An .n.'.llr:..l. Chandraka Gl i
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Professor, Chemical Engg,  Hol (1fc), Chemical b i, Prof. gL
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I I i vir, G, P. Dewangir
_'\![_ AL Jain iy ;
[nvited Member Invited Wlember
Astt, Prof., € hemical Engg. WS, Pl L memiicnh b

y _‘.' 9 3y {i Y
- | |I' K 2, -._..:...: ".," 1
Dr. Sangeep Singn il nam kEkk:
Invited Member

Astt, Prof., Dept. of Mathematic
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The following courses having focus on employability were revised in the of B. Tech. Second year
(IIT and IV Semesters) :

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

+ Material And Energy Balance Calculations (CHO3TPCO01)
Fluid Mechanics (CHO3TPC02)

Numerical Methods In Chemical Engineering (CHO4TPC04)
Particle And Fluid Particle-Processing (CH04TPC06)
Process Instrumentation (CHO4TPCO07)

7 7 7 7
0.0 0.0 0.0 0.0

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

¢ Process Instrumentation Lab (CHO4PPCO05)

ﬂ/w“

i &, wawrfe safitd

HoD, Chemical Engineering

wrafinf dww / Institute of Technology
T arflers el e (8.0.)

Aury Ghasidas Viichwavidvalava. Bitasonr (G430

Signature & Seal of HoD
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Scheme and Syllabus

SCHOOL OF STUDIES, ENGINEERING & TECHNOLOGY
GURU GHASIDAS VISHWAVIDYALAYA, BILASPUR (CuG.)
{A Central University Established by the Central University Ordinance 200%, Fo, 3 of 2009)

SCHEME FOR EXAMINATION (Effective from session 2019-20)
B. TECH. (FOUR YEAR) DEGREE COURSE, CHEMICAL ENGINEERING

SECOND YEAR, THIRD SEMESTER

[ Course No.  Periods | Evaluation Scheme |
SNe.| | Subject L | 7 | p | _Sessional Exam | Credits
THEORY , = il ESE_{ Total |
01 CHOITBS05 | Biology New Course 31030 T0 100 4
02 | CHO3TBSU6 |Mathematics- R (31030 70| 00| 4 |
2 | c 103TES04 Engineering and ’5[:Li:1_‘s'{;r_']1anius-\ W Corse -3 .]_-ﬂ__30_| 70 100 _4 l
"0+ | crostrCol Material and Energy Balance Caleulations 1 [ 1 | 030 7 | 10| 4
| 05 | CHO3TPCO2 |Fluid Mechanics 31030 70 | 100 4 4
06 | CHO3TPCO3 | Themmodynamics i 3[t]ofs0] 70 10| 4 |
Practical
01 | cHospecol Chemical Engineering l..ubI [oloT3]30 20 | s0 | 15
| 02 | CHO3PPCO2 | Fluid Mechanics Lab ~ Jolo[3 0|20 s | 1s
| Total |1 |6]s | 700 | 27 |
LA — Internal Assessment ESE- End Semester Examination Total Marks - TO
Total Periods - 30 i Total Credits — 27 L
BOS held on 13™ May 2019 A C :
I':- -- '\ ‘\\ f!".l'?-\.'l."'q /--":;-, rﬂg ﬁdf&.

R Baev rwf,_\?\\w ’6@‘ = rz{sﬁgﬁ
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SCHOOL OF STUDIES, ENGINEERING & TECHNOLOGY
GURU GHASIDAS VISHWAVIDYALAYA, BILASPUR (C.G.)
(A Central University Established by the Central University Ordinance 2009, Mo, 3 of 2009)

SCHEME FOR EXAMINATION (Effective from session 2019-20)
B. TECH. (FOUR YEAR) DEGREE COURSE, CHEMICAL ENGINEERING

SECOND YEAR, FOURTH SEMESTER

Course No. P-eriods_ | !iﬂlunl_i__l)_n_SEh-eme . |
Subject LiT|e Sessional Exam | Credits
[ THEORY _ _ i IA_|ESE | Total
ol CHO4THS02 g[::isillness Communication and Presentation slolols]| % 100 3
0z CHO4TPCO4 | Numerical Metheds in Chemical Engineering | 3 | 1 | 0|30 )| 70 J 100 4
03 C‘H!}-I"I"PCO'S Inorganic Chemical Technology aloflo]sn]| 7 100 3
04 | CHOATPCO6 | Particle and Fluid Particle-Processing [alo]o]30] 70 | 100 3
{H CHO4TPCO7 | Process Instrumentation l3jofo|30 | 10 100 3
Prncncal
o1 | crospcos |;‘:;“"'”°"' Aleckigds S Opleal Bgtoeening |l e w L | o] e 15
| 02 CHO4PPCO4 | Particle and Fluid Particle-Processing Lab U 0 3| 30| 20 50 1.5
03 CHO4PPCO5 | Process Instrumentation Lab et [O0]0]3]30] 20 50 1.5
Total [15]1 ]9 | | 650 | 205
IA - Internal Assessment ESE- End Semester Euminntion Total Marks - 650
Total Periods- 25 Total Credits - 20.5 ;
BOS held on 13™ May 2019 &1\} j\»rf;’j LM»\L- .'/ {1
: e ' \ A i
- :—;__/\%&q “*‘:‘q reT1s \ PN l:ﬂ‘s i r f?
fafon 10 :
N
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B. Tech Syllabus Department of Chemical Engineering

CHO3TPCO1 Material and Energy Balance Calculations [L:3, T:1,P:0)

Objectives
The course will serve as a basis for all further chemical engineering courses that are part of
the curriculum,

50% Change
Contents ;

. Introductory concepts of units, physical quantities in chemical engineering,
dimensionless proups, “basis” of caleulations [3L+1T]

2. Gases, Vapours and Liquids: Equations of state, Vapour pressure, Clausius-Clapeyron
equation, Cox chart, IDnhring’s plot, Raoult's law, [6L+2T]

3. Humidity and Saturation, humid heat, humid volume, dew point, humidity char and
its use, [6LA+2T]

4. Material Balances with recycle, bypass and purge, [BLA2T]

3. Material Balance: With chemical reaction, Concept of stoichiometry and mole
balances, examples, including combustion, [6L+2T)

6. Material Balance: Introduction, solving material balance problems without chemical
reaciion. [6L+2T]

7. Energy balance: open and closed system, heat capacity, caleulation of cnthalpy
changes, [6L4+2T]

8. Energy balances with chemical reaction: Heat of reaction. Heat of combustion.
[6L+2T]

Total [451+15T]

Sugpested Text Books
L 5. N. Saha, “Chemical Process Engineering Caleulation®, Dhanpat Rai Publication
Co. (Pvi) Lid., New Delhi
I Bhau, B. [, Vora, 8. M. “Stoichiometry”, Fourth Edition., Tata MceCraw Hill
Publizhing Company Ltd, 2004,
Supgested Refercnces Books
1. Felder, R. M.; Rousseau, R. W_."Elementary Principles of Chemical Processes™, Third
Edition, John Wiley & Sons, 2000 ,
2. Hougen, 0. A., Watson, K. M., Ragatz, R. A, “Chemical Process Principles, Pari-1
Material & Energy Balances”, Second Edition, CBS Publishers & Distributors, 2004
3. Himmelblau, D. M., Riggs, J. B. "Basic Principles and Calculations in Chemical
Engineering” , Fighth Ed., Pearson India Fducation Services, 2015.
4. Venkataramani, V., Anantharaman, N., Begum, K. M. Mcera Sherilfa,” Process
Calculations™ , Second Edit ion, Prentice Hall of India,
5. Sikdar, D. C., “Chemical Process Calenlations™ , Prentice Hall of India,

1 '“"«J\% : d_fq'l
i FAIJ.;II-' G:-._Ll;,l:--- Q 15’5_1@:1[‘11@1
II |!!I|,|5I-"Lw 'r;rlj:r‘:'ll Ij I"H.__.-'
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B. Tech Syllabus Department of Chemical Engineering

CHO3TPCO2 Fluid Mechanics |L:3, T:1,P:0]

33% Change
Objectives:
The ohjeetive of this course is to introduce the mechanics of fluids (fluid statics and fuid
dynamics), relevant 46 Chemical Engineering operations. The course will introduce students
to forces on fluids, hydrostatic forces on submerged bodies, Eulerian and Lagrangian
descriptions of flow, flow visualization, integral analysis involving mess end momentum
balances, Bemoulli equation, flow through pipes and ducts, flow measurement and
instruments, flow transportation - pumps, blowers and compressors, conservetion of mass,
lincar and angular momentum in differential form, Mavier-Stokes equation, viscous flows,
skin &nd form friction. potential flows and houndary layer theory. Turbulence and turbolen
flows will be imtroduced,

Conients :
l. Intreduction to fluids, Types of fluids, Concept of viscosity, Forces on fluids, Mormal

and shear stresses. [3L+IT]

2, Fhuid statics —Hydrostatic equilibrdum, pressure distribution, Manometry, Forces on
submerped bodies, Buovancy, [3L+1T]

3. Kinematics of finid flow- Eulerian and Lagrangian descriptions, Flow visualization,
streamfunction. Vorticity and Circulation. [3L+IT]

4. System and control volume approaches, Integral balances — mass and momentum,
Euler's equation of motion, Bernoulli equation and applications, [4L+2T]

5. Reynolds number, Laminar Flow for Newionian and Non Newtonian fluid, Turbulent
flow through pipes and elose chanmels and its characteristic equations. [SL+1T]

6. Head loss in pipe flow, Friction losses due to sudden changes in velocity or direction
of flow, expansion, contraction, Effect of fittings. [6L+2T]

7. Flow measurement, varinble head meters, variable area meter, insertion meter.

[3L+1T]

&, Transportation of fluids - pumps, blowers, compressors sclection and design of
Pumpsl [3].-"'1T]

2. Differential analysis: mass and momentum balances, Navier-Stokes equation,

Unidirectional flow, Viscous flow, Stokes law, Skin drag and pressure drag.

[6L+2T]
10, Patential flow, Potential function, Solution of Laplace equation. [AL+1T]

11, Boundary layer theory, Blasins solution, Boundary layer separation. [6L+2T]

Total [45L + 15T]
Sugpested Text Books

1. M. Whit e, Fluid Mechanics, & th Edition, Tata-MeGraw Hill, 2016,

2. V. Gupta and S, K. Gupta, Fundamentals of Fluid Mechanics, 2™ Edition, New Age
International 2001,

3. W.L. McCabe, I. C. Smith and P. Harriot, Unit Operations of Chemical Engineering,
7* Edition, MeGraw-H il | International Edition 2005, 5

4. 0, Wilkes, Fluid Mechanics for Chemical Engineers, FrenliucﬁHl:{I of India, 2005 L:;’ gﬁ'&'\\ '|r:Ir
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B. Tech Syllabus Deparmment of Chemical Engineering

CHO4TPCO4 Numerical Methods in Chemical Engineering

[L:3, T:1,P:0) 15% Change

UNIT =1 Introduction of Errors and their Analysis, types of errors, numerical problems on
error analysis, curve fitting: method of least squares, fittings of straight line and parabola and
by method of moments, fitting of exponential curves ¥ = ae®™, fitting of the curve TR
ab*, fitting of the curve ¥ = ax®.

UNIT - I Numerical Sohution of Algcheaic and Transcendental Equations: Graphical
method bisection Method, Secant Method, Regula-falsi Method, Newton Raphzon Method,
Solution of a system of simultaneous linear algehraic Equations Direct method: Gauss
elirmination Method, Gauss Jordan method, Tterntive methods Jacobi Iterative Method, Gauss
Seidel Iterative method,

UNIT - III The Caleulus of Finite Differences: Finite differences, Difference formula,
operators and relation between operators. Inverse Operator, Interpolation with equal intervals:
- Newton's forward and backwerd interpolation formula. Interpolation with Unequal
intervals: - Lagrange’s interpolation Newton's difference formula, inverse interpolation.

UNIT -1V Numerical Differentiation and Integration: - Numerical Differentiation Newton's
forward and Backward difference interpolation formula. Maxima and Minima of a Tabulated
function, Numerical Integration - Trapezoidol rule , simpson is (1/3)rd and (3/8)th mle,
Boole's rule, weddle rule . Difference Equations - Definition .order and degree of a
difference equation, Linear difference equations, Difference equations reducible to Linear
form simultaneous difference equations with constant coefficients.

UNIT - ¥ Numerical solution of ordinary differential equation : Taylor series ethod,
Euler's method, Modified Euler method Runge's method Runge Kutta method, numerical
method for solution of partial differential equations. General lincar partial differential
equation, Laplace equation and Poisson equation,

Books Recommended :

I. JAIN & TYNGAR Numerical Methods for Scientific and Engineering Computations,
2, RAOQ G.8. Numerical Anlysis.

3. Grewal B 8 Numerical Methods In Engineering and Science.

. Das K K Advance Engineering Methods,

. Rajaraman v Computer Oriented Mumerical Methods
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B. Tech Syllabus Department of Chemical Engineering

CHO4TPCOG Particle and Fluid Particle-Processing [L:3, T:0,P:0]

Pre-requisites :Fluid Mechanics
Objectives

Ohbjective of this course is to introduce students to the numerows industrial operations dealing
with the pariculate solids, their handling in various unit operations, and those in which
particle fuid intemctions are important. The course addresses fundamentals of fluid-particle
mechanics, such as the notion of drag, and builds on those fundamentals to develop design
concepts for variows industmal processes like packed bed operation, fluidized operutions,
sedimentation, filtration, separation of solids and fluids, eic. Indusirial applications are
diseussed, The course is concluded with an introduction fo colloidal svstems, soft materials
end nanoparticles. Applications of these novel systems are discussed.

20%: Change

Contents 3
1. Introduction: Relevance of fluid and parficle mechanics, and mechanical operations, in
chemical engincering processcs. [1LHOT]

2. Solid particle characterization: Particle size, shape and their distribution, Screen analysis,
standard screens; Relationship among shape factors and particle dimensions; Specific
surface area; Measurement of surface area. [AL+1T]

3. Mixing and storage of Solids: Types of important mixers like kneaders, dispersers,
masticaters, roll mills, muller mixer, pug mixer, blender, screw mixer efc., mixing index;

Types of storage equipments, Bin, 5ilo, TToper, ete, [3L+1T]
4, Transport of fluid-solid systems: mechanical conveving, pneuwmatic and hydraulic
CONVEYIRE. [ZL+IT)]
5. SBize reduction: Major equipment’s- Crushers, grinders, ulirafine grinders, laws of
communition, Close circult and open circuit gninding, [3L+1T]

6. Mechanical separations: Industrial screen; their capacity and effectiveness,  [ZL+1T)]
7. Sedimentation: Elutraition, Classification and sedimentation, Free Settling, hindersd
settling, flow of solida through fluid, Stokes law, Richardson-Faki equation, desipn of

settling tanks. [AL+1T]

8. Centrifogal separation, design of cyclones and hydrocyelones, [2ZL4+1T]

9. Separation of solids from fluids: Introduction, filter bags, venture scrubber, electrostatic
precipitator. [2L+1T]

10 Filtration: cake filtration, Concepts, plate and frame Glier, leal Glter, rotary drum filier,
ete. [3L+1T]

11. Fluidization: Fluidized bed, minimum fluidization velocity, pressure drop ete. Types of

fluidization: Particulate fluidization, Bubbling fluidization, Applications of fludization,
[BLAIT]

12, Packed bed: Void fraction, superficial velocity, channelling, Ergun equation and its

derivation, Kozeny Carman equation, Darcy’s law and permeahbility, Blaine's apparatus.
[BL+IT]

13, Introduction to nanoparticles: Propertics, characterization, synthesis  mcthods,
applications. [3L41T]

i

f‘- ™ rhll_-lix_
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B. Tech Syllabus Department of Chemical Engineering
50% Change
CHMTPCO7 Process Instrumentation [L:3, T:0,P:0)

Ohbjectives

Objective of the course is 1o introduce the basics of instrumentation and process contral
through a hands-on practical experience. Principles of operation of different measuring
devices for temperature, level, pressure, flow. pH, humidity, density, and viscosity will be
i:-ljtmdu-:nd to imparl knowledge of transmitters, transducers, converters, control valves,
digetal and analog components related 1w PLC, DCS, SCADA systems.

Contents :

1. Basics of control system components, signals and standards [3L+1T]
2. Pressure measuring instruments/sensors [3L+1T)
3. Level measurement [3L+1T)]
4. Flow messuring instnments [3L+1T]
3. Temperature measuring devices [3L+IT]
6. Humidity, density, viscosity and pH measuring devices [3L+1T]
7. Pressurc controllers: regulators, safety valves [AL+1T]
8. Flow control actuators: different types of valves [3L+1T]
3. Elecirical and pneumatic signal conditioning and transmission [SL42T]
10. Companter process control, PLC, DCS, SCADA [ZL+1T]
11. Instrumentation of process equipment [2L+1T]
Total [33L+12T]

Suggﬁ_ttd Text Books
1. William C. Dunn, Fundamentals of Industrial Instrumentation and Process Control, Me-
Cirarar Hill (2005,
2. 5K Singh, Industrial Instramentation and Control, 3™ edition, MceGraw-Lill (2008).
Suggested References Books
1. Seborg, D.E, Edgar, T.F, Mellichamp, D.A.*Process Dvnamics and Control®, 2™
edition, John Wiley (2003),

2. Stephanopoulos, ."Chemical Process Control: An Introduction to Theory and
Practice™, Pearson Education (1984).
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