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Name ofFaculty : School of Engineering

Name of Department: Chemical Engineering

Minutes of Board of Studies Committee Meeting Dated on ll,O6.20lj

The Board of Studies Committee Meeting was held in the room of Department of Chemical
Enginee"ilg at 2:30 pM. on 10.06.2017, Following members were present.

l. Dr. Anuradha Devi, Asstt. prof. (Chemical Engineering), - Chairman

2. Dr. S. Suresh Assoc. Proi (Chemical Engineering, MANIT Bhopal),_Extemal Member

3. Dr. Neelu Jain, Prof (Chemistry), Member

4. Mr. Manoj Kumar Gandwane, Asstt. prof. (Chemical Engineering), Member

5. Mrs. Priyanka Jhavar, Asstr. prof. (Mechanical Engineering), Member

The Chairman of Board of Studies Committee welcomes and appreciated the efforts put up by
the faaulty for progress of the dcpartmental activities. The following Agenda points were
discussed and resolved.

Agenda Preparation ofsyllabus and Scheme for III and IV Sem CBCS,

Discussion Scheme

Scheme and syllabus was put up before the member as per recent AICTE guidelines, It was
discussed in detail by the members and some modification were suggested.

Resolution of the Discussion:



The Chairman thanks the members for peaceful conduction of meeting. 

Signature of All members (Including Chairman) 

S.No. BOS Members 

Dr. Anuradha Devi, Asstt. Prof. (Chemical Engineering), - Chairman 

2 Dr. S. Suresh Asst,c. Prof. (Chemical Engineering, MANIT Bhopal),-

External Member 

3 Dr. Neelu Jain, Prof. (Chemistry), Member 

4 Mr. Manoj Kumar Gandwane, Asstt. Prof. (Chemical Engineering), 

Member 

5 Mrs. Priyanka Jhavar, Asstt. Prof. (Mechanical Engineering), Member 
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MTH.3O1
COMPUTATIONAL TECHNIOUES

UIIIT I
MATRICES:- Eigeovalues and Eigenveclors ol a real matrix . Characteristic equation
Prop€rties of Eigenvalues and eigenvectors. Cayley-Hamilton Thcorem , Diagonalization of
matrices . Reduction of a quadratic lbnn to canonical lorm by orthogonal translomration

UNIT II
INFINITE SERIEST Sequ€nccs . Convergcnce ofserics . Ceneral properties . Series ofpositive
t€nns . Tesls ol convergence (Comparison !est. Integral test. Comparison of ratios and
D'Alembert's ratio lest) , Altemating series . Series ofpositive and negative terms . Absolule and
conditional convergcnce, Power Series. Convergence of exponential. logarithrnic and Binomial
Series.

UNIT III
FUNCTIONS OF SEVERAL VARIABLEST Limits and ConriDuity. Parrial dcrivalives ,

Honrogeneous funclions and Euler's theorem .Total derivative .Dilferentiation of irnplicit
functions. Change ofvariables. Panial differentiation ofinlplicil tunctions . Taylor's series fbr
functions of two variablcs. Errors and approximations. Maxima and ntinima offunctions oftwo
variablcs

UNIT IV
IMPROPER lNTECRALStlmproper integrals of the llrst and second kind and their
convergenc€, Evaluation of integrals involving a parameter by Leibnitz rule - Beta and Camma
functions, Properties, Evaluation ofintegrals using Beta and Gamma iirnctions , Error functions.

UNIT V
MULTIPLE INTEGRALST Double inlcgrals . Clrange of order of integration .Area enclosed

by plane curves. Triple integrals. Volume oa Solids, Change ol variables in doubl€ and triple
integrals. Area ofa curved surface.

TEXT BOOKS I
l. Grcwal B.S-, "Ilighcr Engincering Mathcmatics", Khanna Publishcrs, New Dclhi.

40th Edition.2007.
2. Ramana 8.V.. "Higher Engineering Mathe atics". Tata Mccraw Hill Co. Ltd.,

^#_ly*',s';" d
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CMC _ 302
ADVANCED ENGINEERING CHEMISTRY

UNIT I
Electronic Effect: Chcmical propcllics of molcculcs, hypcr conjugation and stcric cfLcrs,
studies on fbrmation and stability of carbonation and Carbonium ions (with Inductive el}'ects,
conjugation & rcsonancc and thcir effccts)

UNIT II
Chemical Kinetics: RaIc constant. ordcr and molccularity of a rcaction, zcro, ordcrs of
reactions. methods of determination ot order of reaclions, Kinelics of opposing reacrions
Rcaction rale theorics. Arhcnius, paramctcrs, Catrlysis (including enzync catalysis), cffect of
catalyst on reaction rale

UNIT III
Elcctrochemistry: Galvanic cell. EMF and its determination. free energy concept, Nemst
cquation of electtode potential. standard electrode potential: PH value, its measurcment and pH
lnetric titration, Conductance. its measurcmert in polar ard non polar solvents; Debye & Huckel
theory and its modifications in case of strong electrotypes, conductometric titration. Phase Rule:
Phases, Degrecs of freedom, component definition and derivation of phas€ rule. phas€ diagram
study of Pb-Ag & Zn-Mg systems.

UNIT IV
Properties of simple monomers: Production, properties & industrial applications of fbllowing
rrononlers - Ethylenc Styrcne, Vinyl Chloride. Vinyl alcohol. Acrylic acid. Methyl Acrylalc.
Ethyl Acrylatc & Mcthyl Mcthacrylatc.

UNIT V
Oils and Fats: Vegetable oils by solvent extraction, processing of animal t'ats, hydrogenation
and esterification of oils; Soaps and Detergents Bathing & laundry soaps. cationic and anionic
det€rgents; Specially cleaning, polishing and sanitation propofiions, sult-ace acti!e aBcnts.

sulphonate oils.

REFERENCES:
l. B.S.Bahl & G. D. Tuli- Essentials ofphysical Chemisnl. S. Chand & Publishers.
2. Glasslonc Textbook on Physical Chemistry Prcnlice flall. India, New Delhi.
3. Dryden CE- Outlines ofChemicalTechnology- Prentice Hall, India, New Delhi
4. Levine: PhysicalCheistry; TMH.
5. Sivasamkar; Engg Chemistry; TMH
6. Jain & Jain- Engineering Chernisry Dhanpat Rai Publishing Conrpany. Delhi.
7. Austin G.T, Shreeves; Chemical Process Industry Mccraw Hill - Kogmina
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LIST OF EXPERIMENTS:

l. To determine the viscosity ofa viscous liquid by falling sphere nrerhod
2. f)etermination ofsaponification value oloil sample
3. Application ofpH meter to find acidity and alkaliniry ofa solution.
4. To study the hydrolysis ofcane sugar solution in the presence ofan acid by Fchling's

solution method and to find out the reaction constant.
5. Determination of the strength of unknown hydrochloric acid (app. 0.lN) by titrating ir

against causlic soda by
6. conductometricmethod
7. To dctcrminc thc % composition ofa givcn binary Iiquid solurion by polarimctcr.
8. To delermine the solubility of a sparingly soluble salt in water by conductance

mcasurcmcit,
9. Determination of pH ol mixture of CH3COOH and CH3COONa and lhe dissociation

constant of thc acid.
10. Preparation oflaundry soap and to determine its yield.
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ct\tc - 303
CHEMICAL ENGINEERING THERMODYNAMICS - I

UNIT I
Fundamental concepts in thermodynamics: heat and work. the first law of th€mtodynantics.
Joul€'s cxpcrinrcnt, intcrnal cnc,gy! statc litnctions, cnthalpy, stcady-statc! steady-flow proccsscs,
equilibrium and the phase rule. reversible processes. processes at constant volume and conslanl
prcssLrre. hcat capacitics, thcrmodynamics analysis of control volumc. unstcady flow proccsscs,
charging and discharging of vessel.

UNIT II
Volumetric properties of purc fluids. P-V-T diagrams. Ideal gas, Virial equation and irs
applications. cubic cquations ofstatc, gcncralizcd corrclations for gascs and liquids.

UNIT III
Sensible heat and latcnt heat. Standard hcat of formation. heat ot' rcaction and heat of
combustion. effect ofthc temperature on the heat ofreaction. the s€cond law of themodynamics,
statement of the second law, hcat engines, Carnot cycle, themtodynamic scale of tempeEtur€s,
Entropy. the thrrJ lew ofthermodynamrcs.

UNIT IV
Themlodynamic propenics of pure fluids, Maxwell's equations. Helrnholtz and Gibbs functions.
rcsidual properties, two - phase syslems, tables and diagrams of thcrmodynamic properties of
gases and liquids.

UNIT V
Conrpression & expansion olfluids: single stage. multiple stage requircments & efficiency aknlg
with ctfcct & cnginccring along with cffccts clcarancc, comprcssion ofreal gas.

REFERENCES:

!. Snrith J.M and Van Ness- Introuction to Chemical Engg Thermodynamics 6th edition
2. Daubcrt; chcmical engg thermodynamic; TMH
J. K V Narayan- Chemical engineering thermod)mamics
4. Rathakrishnan Et Fundarnenlals ofEngg Thermodynamicsi PHI
5. Dodge B.F. Chemcail Engineering -Thermodynamics -McGraw Hill
6. Balzhiser Samules and Eliassen-Chemical Engg- Thermodynaics Prentic Hall
7. Sandler S.l Chemical Engg-Thennodynamics-John Wilcy and son
8. Rastogi and Mishra-Chemical Engg Thcrmodynaics
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CMC- 304

CHEMICAL PROCESS CALCULATIONS

UNIT I
Mathematical and Enginccring Calculation. Units. diffcrent unit systems, conversion olunil liom
one system to other dimensions. Dimensional analysis, dimensional group. Fundamental of
conservation of nrass conservation of energy. Basic of calculation.

UN.IT II
Ideal and real gas laws - Cas constant - calculations of pressure, volume and temperature usints
ideal gas law, Use of partial pressure and pure component volumc in gas calculations,
applications of real gas relationship in gas calculation, calculation of absolute humidity. molal
humidity, rclative humidity and pcrccntagc humidity. use of humidity in condcnsation and
drying. Ilumidity chaft, dew point-

UNIT III
Material balance-lntroduction of component balancc solving rnatcrial balancc, with and ivithoul
simultaneous equation at steady slate material balance, wilh and without sintultaneous at
unslcady statc, accyclc bypass and purgc calculations.

UNIT IV
Standaad heat of reac!ion. heats of formation, combustion, solulion, mixing etc.. calculation oI
standard heat ofrcaction. ellect ofprcssure and tempcraturc on hoal of reaction. Energy balancc
tbr systems with and without chemical reaction. unsteady slate encrgy balances-

UNIT V
Stochiomc!ry & unit opcrations-lntroduction of unit opcration, Distillation Crystallization
Drying. Evaporation. Stochiometry and its application. Inlroduction to Computer aided
calculations-stcady statc matcrial and cncrgy balanccs.

REFERENCES:

l. Bhatt,8.L.. VORA, S.M., "Stoichiomcntry ". Tata McGraw-Hill, 1976.

2. Hougen. O.A., Watson, K.M and Ragatz, R.,\., " Chentical Process Principles Pan-l
Wilcy and Asia Puhlishing. 1970.

3. Himmelblau. D.M., "Basic Principles and Calculations in Chemical Engineering ",Fourth
Edition, Prcnlicc Hall Inc-. 1982-

4. WhitweIl. J.C.. Tone, R.K. "Conservalion ofMass and Energy ". McGrarv -Hill. I973.
5. Process Calculation fbr Chemical Engineering, Second Revised Edition, Chemical

Engineering Education Developnrent Centre, I.l.T.. Madras. 1981 .

6. O.A. Hougcn. K.M. watson, R.A. Ragatzi Chemical Proccss Principlcs Pafi I {BS pub.

",John
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LIST OF EXPERTMENTS:

l. Delermination of boiliDg point r€lation wrt conccntralion of caustic soda and vedfy
Dehring'rule.

2. ApplicatioD of dry and wct bulb themlonteter to find out atmospheric humidity
3. Use ofhumidity chart to find enthalpy dew point hurnid heat and saturation.
4. Solubility at room temperature and boiling point of urea in water and verify the material

balance.
5. Crystallization of copper sulfate in saruratcd solution by cooling and finding out thc

crystalyield.
6. To find out thc hcating valuc ofcoal using a calorimeler
7. Combustion ofcoal & perfomring thc material balance
8. Proximatc analysis ofcoal samplc
9. Measurement offlame temp & compare actual & thcoretical temp.
10. To find thc hcal ofrcaction using calcium oxidc and uatcr.

V
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cr\rc - 30s

CHEMICAL INSTRUMENTATION

UNIT I
Introduction to chemical process instrumentation. Process Variables. Static and f)ynamic
characleristics of instrumcnls & their general classilication.

UNIT II
Elements ol mcasuring systems & thcir aunctions. principles. construction & operalion of
instruments for measurement, Process Flow Diagram (Ptl)), Actuator, Solenoid, Scnsors

UNIT III
Control / Indicalion / Rccording of proccss variablcs likc prcssurc, flow, lcvcl, hurnidity and
composition. Tenrpcrature Measuring Devices: Thermocouple. Resistance Temperature Detector
(R ID). Pressurc Mcasuring Dcviccs: Differcntial Prcssurc Ccll. llcllows Rcsistancc Trunsduccr.
Flow Measuring Deviccs: Hol-wire anertolleter, Nutating Disc displacemenl nteler. Level
Mcasuring Dcviccs: Ball float, Magnctic Bond Lcvcl Indicator

UNIT IV
Principles of Transducers, Declro-Pneumatic tansducers. Pneumatic transducers, Electrical &
Multi-prcssur! dcviccs. Acluator, Primary clcmenls. Regulabrs and sa[ely valvcs. Muth
function.

UNIT V
Piping and Instrumcntation Diagram (P&ID). Instrumcnlalion synlbols Proccss inslrunlcntation
diagram and synrbols. process instrumentation lbr proccss cquipmcnt's such as distillation
column. hca! cxchangcr, fluid storagc vcsscl

REFERENCES:
l. Alberi D. Cooper- Modern Electronic lnsrumentation, PHI
2. Eckman-lndustrial lnstrumentation
3. H.S. Kalsi- Electronic Instrumentation
4. Curtics Johnson- Proccss Conrrol Instrumcntation Tcchniquc, IV Edn, PHI
5. Harriot; Process control; TMH
6. Patranabis; Principlcs ofproccss conlrol; TMII
7. Jaggi, Mathur; Engineering Mathematicsi Kianna Publisher.
13. B.G. Liptak- Instrurnent Engineering 'Handbook, Vo[Lmc I : Proccss Mcasurcmcnt
9. Austin E. Fribance- lndustrial Inslrumentation Fundamentals. new York: Mcgraw-Hill 1962

10. Emest Doebelin- Measurement Systems: Application and Design, Mccraw-Hill

LIST OF EXPERIMENTS:
l. Timc constant ofpH-mc(cr
2. Study ofpressure gauge

3. Bellow tubc prcssurc gaugc
4. Calibration ofdifferent instruments used in chemical processes

.-1*,'
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5. Study of c lcc tro-pn euntatic transduceB lbr pressure, flow, lcvel
6. Measurenrent ofwater level using differential presslrre ntcter
7. Measurement offlow using electromagnetic flow meter
ll. Measurement of flow using differential prcssure cell across orificc,'venturinreter

CMC -306

INORGANIC CHEMICAL PROCESS INDUSTRY

UNIT I
Chlor-Alkali lndustrics: Solvay proccss of manufacturing soda ash, caustic soda and chlorinc
manufacture by electrolltic process: mercury, diaphragm and rrembrane cells, Bleaching
powdcr, Sodium chloridc.

UNIT II
Sulfur: lllemental Sulfur mining. Sulfur f'rorn ores, Oxides ofSulfur (SO2. SO3). Acids: Sult'uric
acid, Nitric acid. Hydrochloric acid. Phosphoric acid and phosphates.

UNIT III
Fertilizers: Anlnronia. Urea, Ammonium chloride, Ammonium nitrate, Ammonium phosphate.
Ammonium sulfate. DAP, Biofenilizers. N-P-K Fertilizels and micronutrients

UNIT IV
Cement: Various kinds ofcements and their major constituents. cemen! manufacture by cement
rock (limeslone) beneficiation and Portland process. Glass: Nature. t\,Tcs. composilion and uses
ofglass, its manufacture: melting, shaping, annealing and tinishing operations.

UNIT V
Coal gasification technologies: various types of fuel gases: producer. water. coke oven,
synthcsis, LPG & natural gascs, various industrial gascs: carbon dioxidc. hydrogcn. oxygcn,
nitrogen, helium. acetylene, carbon monoxide, sulphur dioxide, their sources and applicalions-

REFERENCES:
I . Austinc G.T.and Shrecves: Chemicals Proccss Industrics; Mc GrawHill
2. Dryden C.8., M. Copala Rao; Outlines Of Chemical Technology. Aftlliated East-West

Prcss
l. Pandey C.N.; Chemical Technology Volume- I; Lion Press, Kanpur.
4. Bose, P.K.. Chemical Engineering Technology. Vol. 1.2, Books and Allied (Pvt Ltd,

201 l.
5. Desikan and Sivakunar, Unit Processes in Organic Chemical Industries (Eds.. CEDC,

IITM. I982.
6. G.T. Austin, Shreve" s Chemical Process lndustries, Mc Graw Hill.
7. Shrcve" s. Chemical Process Industries, McCraw Hill,4th Edition.

d
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cMC-401 IcHEMICAL pROCESS CONTROLI

Unit I
Construction and characteristics oftinal control elcmcnts such as proportional, Integral,
PD. PID controllers. pneumatic control valve, principlcs and consiruction ofpneumatic and
electronic controllers.

Unit Il
Process inslrumentation diagrams and symbols, process instrumentation lor process equipments
such as Distillation column Absorption column, Hcat Exchangcr, Reactorc, Evaporators, fluid
storage vessels,

I]Nit III
Laplace Transform. Linear opcn loop system, first ordcr systcm and their transient rssponse.
Dynamic responsc ofa pure capacitive process, Transportation lag, Dynamic response ofa first
order lag system.

Unit IV
Second order system and their transient response. Interacting and non-interacting system. Linear
closed loop systcm, block diagram ol closed loop transfer functiol'I, controllcrs. transicnt
response ofclosed loop system.

Unit V
Srability concept. Routh stability criterion. relalive stability. Hurwilz stability criterion.
Nyquist's stability criterion. Root locus rechnique, introducrion ro fiequency response, Bode
diagram. Bode stability criterion, gain and phase margins. Ziegler Nichols controllcr setting.

Refet€nc€s:
I . Coughnowcr & Koppcl Process System Analysis And Control- Mccraw Hill. Ncw York.
2. D. P. Eckman - Automatics Process Control- Mccraw Hill. New York.
3. Pcter Harriot Proccss Control Mccraw Hill. New York.
4. J. J. Nagrath & M. Gopal; Control System Engineering.

List ofExperiment (Pl. expand it):
l. To study thc charactcristics ofcontrol valvcs (lincar, quick opening. elc)
2. To study the dynamics ofliquid level systems ofnon-int€racting and interacling types.
3. To study thc rcsponsc of mcrcury in glass themometer with and wilhout a thcrmowcll.
4. To study the characteristics ofan el€ctronic PID controller.
5. To study lhc (halaet(rislics ofa currrnl to nncunralic convcrl(r.
6. To study the efltctiveness ofcomputer control ofa distillation column.
7. To study the €ffectiveness ofa computer control of a heat exchanger.
8. To study to etl'ectiveness ofa computer control of a chemical reactor
9. To study to dynamics ofa pressurc tanks.
10. To calibrate an air purged liquid level indicator.

wxe P4,i''r"
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CMC-402 JMECHANICAL OPf, RATIONS]

UNIT I
Particl€ Tcchnology: Particle shapc. particle sizc, different ways of exprcssion of paniclc sizc.
shape factor, sphericity, mixed particles size analysis, screens ideal and actual screens,
differential and cumulative size analysis. cffectivencss of screen, spccific surface of mixture of
particles, number ofparticles in a mixnlre, standard screens and screen analysis ofsolids.

UNIT II
Size Reduction: Introduction types offoroes used for communition, critcria for communlrion,
characteristics of communited products. laws of size reduction, crushing, grinding, pulver.izing
and ultrafining size reduction equipment, power requireme,tt in communication.

UNIT III
Flow of Fluid Past Immersed Bodies: Drag, drag coefficient, pressure drop! fluidization,
condilions for fluidization, minimurn fluidization velocity, types of fluidization, applicarion of
JIuidiTation. slurry iranspon. pncumatiu conr eytng

UNIT IV
Sedimentation: Principles ofSedimentation proccss for system involving solids. liquids & gases,
classification. Scparation and Filtration batch and continuous process.

UNIT V
Agitation and Mixing: Application ofagitarion, Agiralion equipment. Mixing ofsolids, Types of
mixers- changc can mixcrs, Mullcr mixers, Mixing index, Ribbon blcnder, Intemal scrcw mixer,
Tunrbling mixer.Sampling, Storagc and Conveying of Solids: Sampling ol solids, storage oI
solids, Open and closcd storagc, Bulk and bin storage, Conveyors - Bclt convcyors, Chain
conveyor, Apron conveyor, Buckel conveyor, Bucket elevators, Screw conveyor.

REFERENCES:
l. Unit Operations olCherrrical Engineering: Mccabe and Sm;th,.TMC
2. Chemical Engineering Vol. I: Coulson & Richardson, Pergamon, 1979
3. Perry RH & Don WG; PERRY'S CHEMICAL Engineering HAND BOOK;

McGrawHill
4. Nevers De; Fluid Mechanics for Chemical Engineers; TMH
5. BancheroBadker; Introduction to chemicalenggj TMH
6. Narayan CM, Bhattacharya BC; Mechanical operations for chemical eng.: PIII
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List of Experim€nts :

I. To analyscs the givcn samplc by diflcrcntial, cumulativc mcthods using standard scrccn.
2. Determinalion oIsize & surf'ace area of irregular particles using a Measuring gau8e.
3. To study Crushing bchavior & to dctcrminc lhc Riltinger's& Bond's Constant of ihc givcn
solid in aJaw crusirer.
4. To deternrinc thc elficiency ofa ball mill for grinding a material olknown.
5. To determine the power consumption of the Hammer Mill.
6. To determinc the specific cake resistancc lbr the given slurry by LealFilter.
7. To determine th€ cfficiency ofa given cyclonc separator.
8. To determine thc ef'ficicncy of fluidized characteristic bed.
9. To study the Dorr type ol thickener.
10. Trr .tudy lhc Plale & Fra,ne filrcr l'rc"..

Sa Sta. 9E lntesdtY ol Tednolq/t
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CMC-403 IFLUID Mf,CHANICSI

UNIT I
Propertics of fluids, fluid statics, Forccs on fluids, pressurc dcpth relationship lbr comprcssible
and incompressible fluids, Forces on submerged bodies, Rigid body motion, pressure
measuremcnts, Euler's equation, Bemoulli's thcorcm.

UNIT II
Kinenratics of flow. Description of velocity field. Stream funclions. Angular velocity, Fluids in
circulation, Irrotational flow, Dimcnsional analysis, Buckingham Pi Thcorcm, Dimcnsionlcss
numbers and th€ir physical significance. Similitude Crireria.

UNIT III

Fluid flow: Laminar and turbulcnt flows, Pressurc drop
friotion factor, Conservation of mass. momentum
tsemoulli's equation-

in pipcs, pipc fittings and pipc nctwork,
and encrgy, Mechanical engineering

UNIT IV
Flow measuring devices for chemical plants, venturimeter, orifice meter, nozzle, Rota meter.
pitot's tubeand v-notch.

UNIT V
Pumping and compressiDg of chemicals and gases. reciprocating pumps, rotary pumps,
centrifugal pumps and blowers, NPSH and calibrations, mixing and agitation, rypes of mixers
and their selection, power requirement, compressible fluid flow. introductory corcepts of two-
phase flow.

References: -
l. McCabe Smith;Unit Operation for Chemical Engg. TMH
2. Modi& Seth; Fluid Mechanics; Standard Book House, Dclhi
3. Som and Biswas; Fluid Mechnics and machinery; TMH
4. Rajpoot R. K.;Fluid Mechanics and Hydrolic Machinc.
5. Bansal R.K.; Fluid Mechanics and Hydrolic Machine.

List of Experiment:
l. To dctcrminc the localpoint pressure with the help ofpitot tube.
2. To find out the terminal velocity ofa spherical body in water.
3. Calibration of Venturimeter
4. Determination ofCc, Cv, Cd ofOrifices
5. Calibration ofo fice Meter
6. Calibration ofNozzle meter and Mouth Piece
7. Rcynolds experiment for demonstration of stream lincs & turbulent flow
8. Determination of metacentric height
9. Determinatiol ofFrictio_n Factor ofa pipc
10. To study the cs ofa centrifugal pump.

'*xffi'g'}$'iIt-t d
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CMC-404 ICOMPUTATIONAL METHODS IN CHEMICAL ENGINEERINGI

Unit I
Treatment of cngineering data Graphical rcpresenlation. Empirical equations, Interpolation.
Ncwlon's fonnula, Lagrange's Intcrpolation lbmrula, cxtrapolation, Intcgration. graphical
Integration. Graphical Construction oflnlegral cunres. Numerical Integ.ation.

Unit II
Intcrpretation of Engineering Data- Significant figure, Classification of Measuremcnts,
Propagation of Errors. Variation and Distribution of Random Errors, Properties of Variance,
Confidence limits for small samplcs.

Unit III
Ordinary Difi'erential Equations Formulaaion, Application of Law of Conservation of Mass
Mixing in flow process. Classification of ordinary Differential Equations and its applications to
common Chemical Engineering problem

Unit IV
Numerical Solutions of Ordinarl Diffcrcntial Equations- Linear Second order Equations with
variable coefficients, Numerical solution by Runge Kutta Method. Its applicarion to higher
order equations

Unit V
Formulation ofPaftial Dificrcntial Equations. Finirc diffcrcncc, lincar finite diffcrcncL'cquatrons,
nonlincar difference equations, Optimization. types of mclhods, irs application relating to
chemicalproccssos.
Referencesi

l. Mickley HS, Sherwood and Reed: Applied Mathematics In Chemical EngineeringiTMH
pub.

2. Jenson & JelTrey's; Mathematical Methods In Chemical Engineering; Mc Graw Hill.
3. Luyben WL; Process modeling, simulation and control for chemical engr; Mc Graw llill
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List offxperiment

l. Data reprcsentation and treatment by Graphical melhods, pressure- Volume-Temperature
and concentration relationships fbr gases and iheir mixiures.

2. Integraled methods of data processilg. Integral functions and thcir graphical
repr€s€nlalion.

3. Estimation ofpropertics from empirical correlations (Nokay)
4. Estimation ofcritical propcrties fion group contribution method.
5. Rcdlich-Kwong equalion of state and othcr Virial cquations to estinlate thcrmodynanic

propcrtics likc compressibility factor, rnolar volumc and p-V-T rclationships_
6- -fo study lhe cffect of liquid viscosiry and dissolved gases on pump cificicncy,

reciprocating pump pcrformance.

7. Measurcmcnt crrors thcir propagation and minimization of random errors. Sclcction of
confidcncc Iimits.

8. Mass balance problems using continuity equation applied to a dynamic systetn_
Formation ofdifllrential equations (component balance) and their solution & examples
CSTR and flow through pipes.

9. Numerical Solutions oIbatch reactor problems. Euler Algorithm
10. Runge-Kulta algorithrn and its application in chemical Engineering. Implicit and explicit

calculalions. Problems related to effect design. optimum liquid concenlration.
I l. Transient flow offluid unsteady tenlperature and varying concentration problcms and use

ofpa(ial dilferentialequation to solve $em.

Note: [ach student should perform at least eight experimcnts lrorn the above list
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CMC-405 IMATERIAL SCIENCE & TECHNOLOGYI

UNIT I
Introduclion: Introduction to ntatcrial scicncc, Propcrtics and behavior of materials usclirl in
slruclure. machines and equipmenl, Structure- Property rclationship in materials. Crystal
Geomctry and Stru.ture Determinationt Geometry ol. crystals- thc Bravais lattices. Structure
detemlination X - ray diftiaction, Braggs Law, th€ power method.

UNIT II
Aknnic Structure, Chemical Bonding & Structure of Solids: Atomic arrangements in material
and impedections. Crystal Imp€rl'ections: Point Imperfections, Line imperf'ections- edge and
screw dislocations, Surface imperfections.

UNIT III
Phase Diagram And Phase Transtbrmations: Phase rule, Single componcnt systems, Binary
Phase Diagnnrs. Lever rule. Typical Phase diagranrs for Magncsia-Alunrina. Coppcr-Zinc, Iron-
carbon systcm. Nuclcation and glowth. Solidilicalion. Allotropic lransfbnnation. Cooling curwcs
for pure iron. Iron-carbon equilibrium diagranr. Isotherrnal transfonnations (TTT curves).
Dcfomration of Matcrials-Fracturc: Elastic dcformation. Plastic dcformation, Crccp, Visco-
elaslic defofl nation. Dil'l'erenl types of fracturc.

UNIT Iv
Hca! Trlatmcnt: Anncaling, Normalizing. Hardcning, Martcnlpcring, Austcrnpcring,
IIard€nabilily. Quenching, Tempcring. Carburising. Cyaniding. Nitriding. Flamc hardening.
Cathodic protcction, protcctive coatings. Corrosion charls.

UNIT V
Typical Engineering Materials: Nonlerrous metals Copper. Aluminum. L€ad, Chromium. Tin.
Brass. and Zinc and its alloy. Non-mclals Glass. Enamcls, Chcnicul stone warcs. Graphitc.
Wood. Plastics. Rubber. Polltners and ( crarnics.

REFERENCES:
l. Van Vlacki MATERIAL SCIENCE
2. WOOLEF; <Title>; VOL. 1,2,1,4.
3. Perry RH & Don WG; PERRYS CHEMICAL Engineering HAND BOOK; McGraw

HilL
Murthy: Structures and properties ofEngg Materialsi TMH
Narula: Material science: TMH
Vijaya; Material Science; TMH
O.P. Khanna; MATERIAL SCIENCE & METALLURGY; DhanpatRai Publication.
S.K. Hajra Choudhryi MATERIALS SCIENCE & PROCESSES; Indian Book
DistribCo.

Sir
Highlight



CMC-406 IORGANIC CHEMICAL PROCESS INDUSTRYI

Unit I
Soaps and detergehts: Diftcrencc between soaps and dctcrgcnts, Classilication ofcleansing
compounds. process ofsoap manufacture. Glycerol recovery. Manufacture ofdetergents:
sulphalcd fatty alcohols and alkyl aryl sulphonatcs.

Unit II
Impoftant fealures of Indian sugar industry, Major unit operation of sugar industry, Alcohol
fenrcnlation, Production of 95% alcohol and anhydrous or absolutc alcohol from fenrcnlation
broth, Pollulion problems. Raw materials tbr pulp making, Krafr and Sulphire pulping methods,
Scmi-chcmical pulping, Pulp and paper, pulping proccss, chemical rccovery, sro;k
preparation and paper making,

Unit III
Important petrochcmicals. Fccd stock, Common unit processes: cracking. alkylalion-dealkylation
and hydroalkylation, halogenarion, oxidarion. hydrogenation-dehydrogenation; hytlration-
dehydration. nitration. amina!ion, esterification, hydrolysis, hydroformylation process.

Unit lV
Basic principles ol polymerization reactions: bulk, solution, suspension and emulsion
polynlerisation, Synthesis ofphenol fomraldehyde. polycthylene, polystyrcne and pVC. Rubbers,
their classification and processing, Dyes and l)ye intennediates, insecticides antl pesticides,
nitration and nitrating agents.

Unit V
Natural and synthetic fibrcs, librc propertics important in textile production, Fibrc spinning
processes: nrelt, dry and wet spinning, Manulacture of nylon 6,6 and nylon 6 fibres, viscose
rayon and polyester fibrcs. polyamidcs, acrylics, ccllulose and acctatc.

Referenc€s:
l- Drydcn C.D; Outlincs OfChcmical Tcchnology; Affiliclcd. F,ast Wcsl prcss, Ncw l)clhi, 1997
2. G.T. Austin, Shreve's Chemical Process Industries. Mc Graw Hill.
3. Gupta VB & Kathari VK: Manufacturing Fibre Tcchnology; Chapman Hall. Newyork I

Edition
4. Kathari V.K.; Progress In Texlile, Scienccs Tcchnology, Vol I & II; IAFL Publications, S-351

Crcater Kailash part I New Delhi - 48 I Ed.
5. Austin. G.Ti Shreeves Chemical Progress Industries; . Mc. Graw HillNew York

LIST OF EXPERIMENTS:
L To prepare soap tiom the given oil and alkali.
2. To preparc soap in the laboratory and carry out its cost analysis.
3. To delermine saponification value ofoil sample.
4. To preparc dctergent in the laboratory and to carry out its cost analysis.
5- To determine the acid value ofthe given sample ofoil.
6. To Fe(ll) ion from the given samplc by hydrolysis method
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Sri Satya Sai
j University of Technology and ltledical Sciences

(Established under Covl. of M.P. Registered under UCC 2(F) 1956)

Bhopal-lndore Road, Opp. Pachama oilfed plant, Pachama, Dist. Sehore M.p.ptN-486001
Ph. 07562-223641, Fax : 07552 223644, Web: www.sssutms.co.in, info@sssutms.co.in

Name of Faculty : School ofEngineering

Name of Department: Chemical Engineering

Minutes ofBoard ofStudies Committee Meeting Dated on t5.05.2018

The Board of Studies Commiftee Meeting was held in the room of Department of Chemical

Engineering at 2:30 PM. on 18.05.2018, Following members were prcsent.

l. Dr. Anuradha Devi, Asstt. Prof. (Chemical Engineering), - Chairman

2. Dr. S. Suresh Assoc. Prol (Chemical Engineering, MANIT Bhopal),-Extemal Member

3. Dr. Neelu Jain, Prof. (Chemistry), Member

4. Mr. Manoj Kumar Gandwane, Asstt. Prcl (Chemical Engineering), Member

5. Mrs. Priyanka Jhavar, Asstt. Prof. (Mechanical Engineering), Member

The Chairman of Board of Studies Committee welcomes and appreciated the efforts put up by
the faculty for progress of the departmental activities. The following Agenda points were
discussed and resolved-

Agenda Preparation ofsyllabus and Scheme for V and VI Sem CBCS.

Discussion Scheme

Scheme and syllabus was put up before the member as per recent AICTE guidelines, It was

discussed in detail by the members and some modification were suggested.

Resolutiotr of the Discussion:

It was resolved that scheme and syllabus as proposed with some modification and may be*"*'"u,fr_&l*,

: .'"ni
*



The Chairman thanks the members for peaceful conduction ofmeeting.

Signature of AII members (Including Chairman)

S.No. BOS Members Signature

I Dr. Anuradha Devi, Asstt. Prof. (Chemical Engineering), - Chairman c
2 Dr. S. Suresh Assbc. Prol (Chemical Engineering, MANIT Bhopal),-

Extemal Member O-AoPi' .---l-
3 Dr. Neelu Jain, Prof. (Chemistry), Member s
4 Mr. Manoj Kumar Gandwane, Asstt. Prof. (Chemical Engineering), Member t@
5 Mrs. Priyanka Jhavar, Asstt. Prof. (Mechanical Engineering), Member -r:

a
Chairman
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Chemical Engineering

CMC-501 Mass Transfer-I

Unit I
Fundamentals of Mass Trrnsfer: Individual and film coefficients. overall olass lransttr
cocfficicnt and thcir intcr relalionships; Analogics in transfcr proccsscs, delcrmination of nuss
transfer co-efficient; two phase flow in packed beds. co-current and counter current processes
flooding loading, column intcrnals: typcs oftraysi platcs and packing, poinr and platc cfflcicncy.

Unit II
DilTusion phenomenon: Introduction. Typcs ofdiffusion in fluids. Types oldifl'usion in solid.
Mcasurcnrcnt and calculations of diffusivitics. Eddy diffusion: Mass transfcr co€fficicnts and
their correlations. Theories of mass Trmsfer. Interphasc mass transfer. Mass transler theories:
film thcory Penetration theory and surface rcnewal theorv.

Unit III
Humidificetion and Dehumidification: Principleri, vapour-liquid equilibria, cnthalpy of pure
substanccs. basic detinition of all humiditication tenns, wet bulb t€mpelature relation,
psychromelric chart. Lewis relation. mcthods ofhumidification and dehumidificarion. cquipmcnl
likc cooling towers. tray towcrs, spray chambcrs, spray ponds. cooling towcr dcsign HTU,
NTU concept. calculation oflreight ofcooling tower.

Unit IV
Drying: Drying Equilibria. Drying ratc curvcs. Mschanism ol drying. Calcularion of batch and
continuous drying- Drurn dryers, spray and tunnel drycrs. Crystallization: Factors governing
nucleation and crystal growth ratcs. Controllcd growth ofcrystals. Yicld calculations and cncrgy
balance. Ditfcrent types of crystallizcr equiprnents. Fractional crystallization.

Unit V
Adsorptioni Theories of adsorption. types of adsorbcnt: aclivated carbon, silica and molecular
sicves. Isothemrs. Industrial adsorbents. adsorylion; Break through curves. Stagewrsc apcrrtron\.
Adsorptions calculations and equipments.

Referencc Books:
I . Treybal. R-E., Mass Transfcr OpcEtions. 3rd Edition. Mccraw Hill. l98l .

2. Ananthraman, K.M. Begum, M-S.. Mass Transfer Theory and Practice. PHI New Delhi, 201 I.
3. Coulson JM. Richardson JF and Sinnott RK. Chemical l-lngineering Vol I, II, IV and V.4th
Edition. Pergmen Press, 1998.
4. Badger & Banchero, Introduction to Chemical Engineering, TMH. 6th Reprint, 199{i.
5. Geankoplis. C. J., Transport Processes and Unit Operation. Prentice Hall(1. 2000.
6. Mc-Cabe W.L, Smith J.M.; Unit Operation In Chcmical Engincering: Tat Mc-GrawHill.
7. Sherwood. T.K. Pigford R.L. and Wilke, C.R.: Mass Transfer; Mc. Graw Hill.
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Chemical Engineering

List of Experiment:
l- Determination ofrclative volatility ofa given system ofacetic acid water.
2. To prcpare the drying rate curve lor fluidized bed dryer.
3. To study the characte stics ofspray dryer.
6. To study the characterislics ofdrum and Tunnel drycr.
4. To study the drying characteristics ofa wet granular ntaterial using natural and forced

circulation in tray dryer.
5. Tray Drycr To calculate ratc ofDrying
6. Rotary Dryer To study the Characteristics of Rotary Dry€r
7. Liquid Diffusion - To calculate thc Diflision Coef'ficicnt for a liquid Iiquid system
8. To study Solid in air Diffusion
9. To study thc oharacteristics ofcooling towcr
10. Humidifier and Dehumidificr To study the Charactcr.istics
I L Int€rphase Mass Transf'er Coellicient To calculate thc individual and overall Mass Transtar

Coefficient.

3t SAt 5 UnNeBty cr TP.nnohq!
t id.al geflcr. Schorc Im l)

?r{,

\,t*

sssuTt\,1s



Chemical Engineering

CMC-502 Heat Transfer

Unit I
Introduction: Fundamentals of heat transfer. basic modes of heat transflr. Concept of driving
force and hcat transfcr cocfficients, rate exprcssions for thrcc modcs i. e. conduction, convcclion,
radiation- Calculation of overall heat transfcr coefllcients.

Unit II
Heat transfer by cohduction: Fourier's Law. thermal conductivity, conduction through a at
slab. composite slab. conduction through a cylinder, composite cylinder. conduction through
spherc, composite sphcrc- Critical radius of insulation. Conccpt of thcmral resistancc. Thcory of
iosulation, fouling lactors.

Unit III
Heat transfer bv convection:
Fundamental considerations in conveclive heat transfcr. significant parameters in convective heat
transter such as momentum diffusivity. thernal diffusivity, Prandtl number, Nussclt number,
dirnensional aualysis of convective heat transfer-Natural and Forced convection equivalcnt
diamctcr for heat transfcr. estimation of wall tomperaEre, corrclations for heat transfer by
natural convection from hot surfaces ofdifferent geometries and inclination.

Unit lV
Heat trahsf€r by rtdiation: Emissivity, absorptivity, black body, grcy body, opaquc body,
concepl of shape factor. stelan boltzrnann. kirchhoff law. Equations for rate of heat transler by
radiation fbr various cascs. Basic unstcady, statc radiation heat transftr.

Unit V
Heat Exchangers: Classification and types of heat exchangers. Double pipe heat exchangcr,
calculation of LMTD, efl;ctiveness NTU nrerhod. Introduction to Shell and Tube Hear
Exchanger. h€at transfer in agitated vcssel, heat flux temperaturc diagrarn for boiling and
condensation under vertical and horizontal surfaces, nucleate & pool boiling, effect of surf'ace
condition on condensation. correlalion for heat transler under condensation.
Evaporation- Type ofevaporators and their applications single and multiple ellect evaporators,
Reboiler: Design Kcttle type reboiler, horizontal thernrosyphon reboiler. vertical thermosyphon
rcboilcr. Enginccring problcms and trouble shooting.

R€ferences:
L Donald Q. Kcm: Process Heat Translerl Tata Mccraw Hitl.
2. Alan J. Chaprnan; Heat Transfer; Collier McMillan
3. Rao Y.V.C; Hcat Transfer: PHI

--6tt Sala ' ri-

SSSUTMS

a.i.,

Page 3

-d

Sir
Highlight



Chemical neerin

List of Experiment:

L To delermine the thcmlal conductivity ofmetal rod.
2. To detcrmine the cquivalent thermal conductivity ofcomposite wall.
3. To determinc heat transf'cr coelTicient in force convection.
,1. To determine heat transfer coefficient in Natural convection.
5. To detemine heat traosf'er cocfficient wilh the help ofStefan BoltzmanD Apparatus.
6. To calculate emissivity ofthe lest plate by emissivity measurement apparatus.
7. To determine heat transfer coefficient in double pipc heat exchanger.
8. To study the heat transt_er characteristics of a shell and tube heat exchanger

(hcating/cooling) of watcr.
9. To dctcminc heat transfcr cocfficicnt in parallel and countcr flox,hcat cxchanger.
10. [o measure lhe rale ofe\aporation usinE an open pan evaporalor.
I l. To mcasure the ratc ofcondensation of purc water vapour and to detctfiinc thc hcat

Transfer coelficient.
12. Dcmonstrare thc film-wisc drop-wisc condcnsation and dctclrnination ofhc hcat transt-er

coet'ficicnt.
13. To srudy the singlc cffcct cvaporator and find out the hcat transflr cocfficient

SSSUTMS Page 4



Chemical ineering

CMC- 503 Enyironmental Engineering

UniGl
Environmental Management: Nature ofcnvironnrenl. major component oflife support syslenl
industrial dcvclopment and cnvironmcn!al dcgedation, cnvironmcntal impact asscssment,
national environmental policies. environmental guidelines for process industries, environnrenlal
pollution conhol through planncd industrial dcvelopment: cnvironmcntal pollution and its cff'cct
on h[man beings, anilnaland vegclatbn system.

unit-II
Air Pollution: Sources and cl}'cct of air pollution, classification of air pollutants, cmission
standard ofair pollution. Meteorological condition influencing air pollution, Chernical inversion.
principle. working and dcsign of control equipment for particulate emission and gaseous
pollutants like cyclone separator, gravity settliDg chamber. nrulti-tray scltling chamber. bag filtcr,
scrubber. E.S.P.

UNitJII
Wat€r Pollution: Sources and effect of water pollution. waler bom diseases. classificatiou of
water pollutants. physical, chcmical and bactcriological analysis of rvatcr; pollution laws and
linlits. efflueIt standards;. design of wasle water and industrial el'flue[t tr€atmcnl plants
(physiochcmical and biological). advanccd trcatmcnt methods, modcm rrcnds in sedimcntation
and filtration.

Unit-IV
Pollution due to Solid Waste and Noise: Narurc ofdomestic. nunicipal. agricultLtral, indusrrial,
Hospital. Nuclear Wastesi collcction. treatment and disposal of solids wastc: waste recovery
system, solid waste management; noisc pollution, sources, noise measurement and control; noise
mitigation measures.

Unit-V
Case study with respect to air, water and solid waste: Fertilizer industry, retinery and
petrochemical industries. pulp a d paper industries, trairing industry, sugar and alcohol
industries, alkali industries, cement and steel industries.

References:
1. Rao C S; Environrnental Pollution Control Engineering; New Age India Ltd.
2. Mahajan S P: Pollution Control in Process Industrics
3. Canter Lary: Environmental Impact Assessment; TMG
4. Keily; Environmental Engineering; TMC
5. Miller GT Jr; Environmental sciences-working with carth; Cegage Pub
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Chemical neenn

List of Experiments:
L To determine the BOD ofa given water Samplc.
2- To determine the D O ofa givcn water Sample.
3. To determine the COD ofa given water Sample.
.1. To dctermine the pH value ofa given water Sample.
5. To dclermine the Chlorides in a given water Sanrple.
6. To detennine thc Acidily in a given water Sample.
7. To determinc the Alkaliniry in a given water Sample.
8. To determine the Total Ilardness in a given u,aler Samplc.
9. To determine thc Turbidity ofa given water Sanrple.
10. To detennine lhe Aerobic Microbial colony count.
I L To determine the Total dissolve solid ofa given sample.

SSSUTMS



Chemical Engineering

CMC-504 (A) Oil & Paint Technology

UniGI
Chemistry of Oils, Fats and Fatty Acidsi i. Glyccrides, ii. Fatty Acids, iii. Non Glyceride
Components ofOils & Fats iv. Chemical Reactions ofFats and Fatty Acids.

Unit-II
Tcchnology and Production of Oils & Fats. Coconut, cotton secd, pcanut, palm, sunflowcr,
sesanre, softlower. rice fran, rapeseed and muslard seed, linseed. soyabean, tung. casteroil lard
and tallow. Minor Oils: Necm Oil and Salfar. a) Mechanical cxprcssion of oils, b) Solvcnt
extraction ofoilseed and oil bearing malerial. c) Fat splitring. Refining and Blcaching.

Unit-III
Degumming. alkali refining (batch retining), Miscella retining, refining loses - Blcaching by
absorption - conlinuous bleaching.

Unit-IV
Hydrogcnation : Mcchanism seloctivity as applicd to the reaction and catalysis, Hydrogcnation
ir practice (Batch & conlinuous) preparation of Raoey Nickel catalyst, Soap manufacture : Raw
materials rcquircd. selection ofraw materials tull boilcd proccss.

Unit-V
Nutritional functions of fats, Testing and importanl analysis of oils and fats in determining the
quality and quantity of oils / f'ats and oilsced; such as moisturc, oil conrcnt, F.F.A.. protcin
content. color ofthe raw / refined oil

References:
l. Feireidoon Shahidi, Bailey's Indust al Oil and Fat Products
2. E. Bemardini. Oils & fats Technology
3. W.M.Morgan, Outlines ofPaint Technology
4. V.C.Malshe & Meenal Sikchi. Basics ofPaint TechnoloSy, Part I & [1,.
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Chemical Engineering

CMC-504 (B) Ceramic Technology

Unit-I
Introduction Definition, classification and scope of ceramics, Ceramics Vs. metals and
organics, Historical pcrspective on thc dcvelopment ofccramics and ceramic industries.

Unit-II
Elementary idcas about the raw materials used in pottery, Heavy clayweres, Refractoriers. Glass,
Ccmcnt. Industries, Raw materials - clays and their classification, Quartz, pol),rnorphism of
quartz, Feldspar and its classification. Talc. Steatire and Mica.

Unit-IIl
Conventional ceramics - Classification, Elementary ideas about whitewares, Cement, Glass,
Refractories, Glaze and Enamels their manufacture and applications. Newer ceramics -
classification and scope ofC€rmets, Abrasives, Electro ceramics.

Unit-IV
Bio-cerarnics. Space ceramics, Automotive ceraDrics. Superconducling ceramics, Elementary
ideas oftheir prcparation and their applications. Fabrication mcthods: Classification and scopc of
various fabrication methods. Brief study of dry semi dry pressing extrusion, Jiggering and
jollying. Slip casting HP & HIP. Drying of ccramics. Biscuit firing and glost lirin8, tasr tiring
technology, action ofheat on triaxial body.

Unit-V
Elcmcntary ideas of various fumaces used is ccramic industries. Applications of ccranlic
products in everyday life, in different fields such as Metallurgy. Civil Engineering, Electrical.
Electronics, Automobiles, Aerospace and Energy Engineering.

References:
l. F. Singer and Singer S.S. lndultrial Ceramics.
2. F.H. Nonon. Elcmcnts ofCeramics
3. W.D. Kingery, Introduction lo Ceramics
4. Alan G. King, William Andrcw, Ceramic Technology and Processing.

Page I
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Chemical Engineering

CN,IC-504 (C) Environmental Pollution & Pollution Control

Unit-I
Inlcraction of nlan and cnvironmcnt, ovelall picture of cnvironmcntal pollution, cnvironmental
air and water quality criteria, slandards and acls, ellects ofpollution.

Unit-ll
Air Pollution: dispcrsion of pollutant in thc atmosphcrc. mctcorological factolls ofair. stability
and inversion of ahnosphcre. control ol air pollution. air pollution conlrol equipments. Methods
ol mcasuring and sampling of gascous and particulata pollutants in ambicnt air and industr.ial
waste gases.

Unit-IIl
Water Pollution: Sources, types ofpollutants in liquid wastes ofchemical industries, mcthods for
the treatment of liquid wastes to control pollution. selection of pollution control equipment,
Mcthods ofsampling ofwaste water. Odour and its control.

UnitJV
Solid Waste Disposal: Characterization of solid wastes, problems of collection and handling,
various proccssing techniqucs uscd in solid waste managcmcnt. solid waste as rcsourcc material,

Unit-V
Noise pollution: noise control criteria. noise exposure index. Control.

References:
L C. S .Rao, Environment Pollution Control and Environmental Engg.
2. Peavy 3nd Row. Environmenral Engineering.
3. A.C. Stem, Air Pollution - Engg. Control ofAir Pollution Vol IV.
4. J. O .M. Bockris. Enr ironmenul Chemrsrrv

SSSUTMS
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Chemical neenng

CMC-505 (A) Novel Separation Technotogy

Unit I

Limilations ofconrmon scparation tcchniqucs scdimcntation. scrccning, filtration, ctlporction.
distillation. absorption. liquid-liquid and solidJiquid exrraction. Principlcs of mcmbrane
separation process classificalion, characterization and preparation ofmernbrane.

UniGI I

Analysis and rnodeling of metnbrane separalion. Menrbrane modulcs and application. Reverse
Osmosis and uhra-filralion. mcmbrane characteistics and applications. lon- seleclive
menlbranes and their application in electrolysis.

UnitJlI

Vaporization and gas separation using membranes. Liquid rnembrane, Industrial applications.
Liquid membrane separation, critical extmclion, pressure swing adsorption and freeze drying.
pervaporation and permeation, nano-separation. Foam and bubble separation, principle,
classification, foam and surfactants, Scparation techniqucs, Column Separations.

Unit-IV

Multi-component separation, Zone melting and Zone refining. electrophoresis, desalting by
freczing, ccntrifugation.

Unit-V

Parametric pumping, thermal parametric pumping, batch, continuous pumping, pH-parametric
pumping, heatless paramctric pumping.

References:
l. Seader J. D. and Hcnley E. J.. Separation Proccss Principles.
2. Suresh S, Keshav, A Textbook ofSeparation Processes.
3. King C. J, Separation Processcs.
4. Arden T. V.. Water Purification By Ion-exchange.
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Chemical Engineering

CMC-505 (B) Petroleum Processing Technology

Unit I

Origin and occurrencc of pctrolcum crude, status of petroleum rcfining in India; composilion of
pelroleum. classification and physical properties of petroleum.; evolution of crude oil and
pelroleum nroducls. [uture refinilg Lrends.

Unit II

Crude oil distillation process, pretrcatnrent of crude, atmospheric and vacuum distillation
process; secondary convcrsion processes; catalltic reforming, catalytic cracking and deep
catalltic cracking.

Unit lIl
Heavy residue up-gradation technologies; hydro-cracking, hydro-tr€ating. vis-breaking and
delayed coking alkylation, isomerisation. dehydrogenation processes, polymerization.

Ilnit IV

LubricatinS oil, grease and bitumen: de-waxing and de-oiling. de-asphalting, lube hydro-
finishing, bitumen air blowing. swcelening and desulphurizarion; hydro-desulphurisarion of
petroleum products.

Unit V

Reflnery products, refinery gas utilization, LPG. propylene and hydrogen recovery. reformulated
garoline: present and future requiretnenlc.

References:

L Nelson WL; Petroleum refinery engineering; Mc. Graw hill
2. Hobson GD; Modem petrol€um technology Paft I & ll; John Wiely & sons.
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CMC-505 (C) Conventional & Non-Conventional Energy Sources

Unit-I
Global and National energy scenario. Conventional & renewable energy sources. need &
devclopment ofrenewable cncrgy sourccs. t14res ofrenewablc cnergy systcms.

Unit-U
Energy and development role of energy in induslrial activity. Contemporary energy crisis,
conventional and non-convcntional encrgy sources, energy dcnrand and availability. Encrgy
audit need for energy conseryation.

UDit-IlI
Solar energy system, introduction to wind energy conversion, Wind turbines. Wind farms. Bio
energy system, design and conslructional features.

llnit-lV

Thermal renewable energy systems, appropriate energy technology tbr rural development,
cncrgyconscrvation, environmcntal aspects of rcnewable cncrgy systems.

IInii-V

Fluidized bed combustion. Energy conservation in use of heat. Economical design of fumace,
watcr trcatment, drying, conditioning and industrial space heating, boiler accessories ctc. Heat
recovery in waste heat boilcrs: Conservation, inlegrated cncrgy systems for industries.

References:
l. Rakosh das bcgmudrc. Energy conscrvation syslcms
2. GD Das, Non conventional energy sources
3. S.P. Sukhatme, Solar Energy by Padmashree
4. Harvey A., Dunn J.J, Solid waste Conversionto Energy
5. S. Rao & B.B. Parulka, Encrgy Tcchnology

Page 12

5.&-cssry**Iifll

SSSUTMS

d

Sir
Highlight



Chemical Engineering

CMC-506 (A) Potymer Technotogy

Unit-I
Polymcrization Chcmis!ry: Chain, stcp and miscellaneous polymcrization reactions and
polymerization technique. Polymerization kinetics: Free radical, cationic and anionic
pol)rmerization, poly-condcnsation and polyncrization.

UnitJI
Polymerization Processes: Bulk solution, emulsion and suspension polymerization. thermoplastic
compositcs, fiber rcinforcement fillcrs. surfacc lrcalmcnt rcinforccd thermo-sct compositcs
resins. fi llers. additives.

Unit-III
Polymer reactions: Hydrolysis. acidolysis. aminolysis, hydrogenation, addirion and subsritution
rcactions, reactions ofvarious specific groups. cyclyzation and cross Iinking reaclrons, reaclions
lcading to graft and block copolymcr

UnitJV
Manufacturirg processes of important polymers: Plastics- polyethylene. polypropylene polyvinyl
chloridc & copolymer, polystyrcnc: Phonot-formaldehydc. epoxidcs, urcthanc. Teflon,
elastomers, robbers. polymeric oils - silicon fibers - cellulosic (Rayon). polyamides (6:6 Nylon),
Polyesters (Dacron). Acrylic-olefin.

UniGV
Composite materials - Ceramic and other fiber reinforced plastics. polyner degradation -
Thermal. Mechanical, Ultrasonic, Photo, High energy radiation, Ecology and environmcntal
aspects ofpolymer industries. Rheological Sciences Equations, Uni-coelastic models - Maxwell_

References:
L Rodringuez; Principles ofpolymer systems; TMH
2. Billmayer Jr, Fred W.: Textbook ofpolyner science; Wilcy rappon
3. David J Williams; Polymcr sciencc & enginccring; PHI
4. Mc. Keley. JH: Polymer processing; John Wiley
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CMC-506 (B) lndustrial Psychology and Human Resource Manag€ment

Unit-I

History and cvolution of thc concept of HRM. HRM: Dcfinition, nature! scope, objcctivcs and
importance, Modcls ofHRM. Policies. procedures and programs ofHRM.

Unit-II

Human Rcsource Planning: Objectives, Importance, Process of HRP, Methods and tcchniqucs of
HRP. Job Analysis: Nature and usc ofjob analysis. methods ofjob analysis, process ofjob
analysis.

UNit-III

Recruitmcnt: Dcfinition, Proccss and mcthods. policies and procedurcs. limitations. cxternal Vs.
intemal recruitrlent. Selection: Purpose, processes and methods.

Unit-lV

Induciion and placeneni: Aims and objectives of placcment, induction/orientalion. Inlcmal
rnobility: Concept. rransfer and ernployee scpcration,

UniGV

Training: Need and significance. Executive dev€lopment: Naturc and concept. importance. the
process of executive developDlent. methods of conducling a executive developrnent program
Career Managetuent: Nature and concept, slages ofcareer management HRD in India: Evolution
ofthe concept ofHRD, Principles ofHRD systems, HRD in Indian indusrry

References:
L Dessler. C. (2009). A fmmework for human resource management, 5th ed. Pearson/prentice
Hall Publishing.
2. Rao, V.S.P. (2005). Human resource management: Text and cases, 2nd ed. Excel books.
l. Decenzo, D. A. & Robbins, S.P. . (2002). Human resource managem€nt. John Wiley and Sons_
4. 4Dessler, G. & Varkkey, B. Human rcsource management. I lth ed. Pearson Education
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cMC-s06 (c)

Origin of process hazards, Laws Codcs,

Ilealth hazards of industrial subslanccs.

Risk analysis & Hazard

UniGI

Slandrrds, Casc Historics, Propcltics of Chcmicals,

IInit-II

Toxicology: Toxic matcrials and their properties, effcct ofdose and exposurc time, relationship
and predictive models for response. Threshold value and its definitions, maierial safety data
sheets. industrial hygiene evaluation.

UniGIII

Fire & cxplosion: Fire and cxplosion hazards. causcs of fire and prcvcntive mcthods.
Flammability characteristics of chemical, fire and explosion hazard, rating of process plant.
Propagation of fire and effect of cnvironmenral factors, ventilation. dispersion. purifying and
sprinkling, safety and relief valves.

Unit-IV

Energy Hazards: Electrical hazards, noise hazard. radiation hazard in process operalions, hazards
communication to employees. plant managemcnt and maintenance to reduce energy hazards.

UniGV

Risk Analysis: Component and planr reliabilily, event probabiliry and lailure, planr reliability.
risk analysis. HAZOP AND HAZAN. event and consequence analysis (vapour cloud modelling )
Designing for safety, mcasurement and calculation of risk analysis. Hazard Asscssmcnt: Failurc
dislribution. failure data analysis, modcling for safcty. safcty training, cmergency planning arl
disaster management. case studies.

References:
l. Crawl D.A. and Louvar J.A. Chemical process safety fundamentals with applicalions.
2. Wentz, C.A, Safety health and environmental protection.
3. Smith, B.D, Design ofcquilibrium statc process.
4. Van Winkl€. Dislillation
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Chemical neerlng

CMC-601 Mass Transfer-tl

UnitJ
Absorption: Absorption. Solvenl selection lor absorption. Material balancc and concept of
driving forcc and nrininrum solvcnt ralcs. Mullistagc absorption columns_ Dcsign of platc
columns. Absorption and Extraction in continuous contact columns. co-current. counrcr curent
and cross currcnt contacting fluids, calculations ol NTU and HTU, conccpt of HETp, Absorption
and desorplion l'actors.

Unit-II
Distillation: lntroduction. Vflpour liquid cquilibria, Boiling point diagram, Rclativc volatiliry.
Prediction of VLD lrom vapour pressLLre data using Raoult"s law. VLE for multicomponent
systems. Non-ideal systems. Azeotropcs. Sream distillation. Flash and simple distillation
extractive distillalion.

UniGtII
Multistage distillationi Multi-slage rectificarion column, McCabe Thiele, and Ponchon-savarit
metlrods lor multistage operations. tray cfficiencies. concept of reflux, minimum reflux mtio.
optinlum rcflux, total rcflux. Murphrcc platc cfficicncics. Multicomponcnt distillation. Vacuurn.
rnolecular, cxtractive and azcotropic distillations. Fensky and underu,ood cquation lbr rnininrunr
numbers of platc calculation.

Unit-IV
Liquid-liquid extraction: Temary equilibrium. Solvent selection. Single stage. Multistage-
cross-currcnt, counter-currcnt cxtraction. Equipmcnt for liquid-liquid extraction, continuous
contact extraciion in packed towem.

Unit-V
Solid-Liquid Extraction (Leaching): Equipment fbr leaching. Preparation of solids lbr
leaching. Equilibrium diagrams. ideal stage equilibrium, stage efficiencies, Calculation ofsingle
stage and multi-stage leaching operation.

Referencesr
l. Trcybal, R.E.. Mass Transler Opcration s. 3rd Edirion, McGraw Hill, l98l
2. Richardson J. F. and Coulson J.M. "Chemical Engineering", Vol. I . II
3. Mccabe and Smith, ,.Unit Operations in Chemical Engineering"
4. Henley E. J. and Seader H.K. "Stage wise Process Design" , Mccraw Hill
5. A.L. Lyderson, "Mass Transler in Engineering Practices", John Wiley
6. Cloulson, J-M., Richardson, J.F. and Sinnott. R.K. , Chemical Engineering Vol I. II. IV

and v,
l. 4th Edition, Pergmen Press, 1998.
7. Wankat P.C., Rate Controlled Separations, Elsevier, 1990.
8. Foust, A., Principals ofUnit Operation, 2nd Edition, John Wiley, 1994.
9. Geankoplis, C. J, Transport Processes and Unit Operation, Prentice Hall(1, 2000.
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List of Experim€nt:
L To study steam distillarion
2. Vapour liquid equilibrium
3. Liquid-liquid equilibrium fbr temary system
4. Liquid Liquid Extraction (single stage and multisrage)
5. Characterization of Spray Extraction Column
6. Uatch/ Continuous Lcaching
7. To verify Rayleigh equalion for differenrial disli arion of binary syst€m.
8. To study batch distillation.
9. To study continuous disrillation.
10. Srudicr on packcd rowcr disrillarion unir.
I l. Srudies on rhe sievc plale disrillalion unit.
12. Studies on bubble cap distillarion column.
13. To study the absorption of a gas in a packed column and calculation ofNTU and HTU.
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Chemical Engineeri

CMC-602 Chemical Reaction EngineeringJ

Unit-l
lntroduction: Scope of Chemical Reaction Engincering, Classification of reactions, Ralc
equation and rate of reaction, Factors allecting rate of reaction. Chemical kinetics and
Thermodyramics/Equilib um, Tcmperaturc dcpendcncy of ratc conslanl from Arrhcnius,
Collision and Transition state theories, activated complex theory. Mechanism of reaction scries,
Parallcl and consccutivc rcaction, autocatalylic rcactions, chain rcaction, polymerizalion
reaction-

Unit-II
Kinetics ofHomogeneous Reactions: Dcfining a ratc equation and its rcprcscntation, singlc and
multiple reactions. Aulocataly,tic reactions, molecularity and order of reactions. Integral method
of Analysis of data, Irrevcrsiblc, zero, first, sccond, and nth order reactions (Uni-molccular and
binrolecular typre), Overall ord€rs frol1l half-li1i method. Non-elementary reactions: Difference
between clcmcntary and non-elcmcntary rcactions. Kinetic modcls and mechanisms for non-
elementary reactions, kinetic models tbr non-elementary reactions,

Unit-lII
Design of ideal reactors: Concept of idcality. Dcvclopmcnt of dcsign exprcssions for batch,
tubular, alrd slirred tank reactors for both constant and variable-volum€ reactions. Design of
Isothcrmal and non-isothermal batch, CSTR, PFR, rcactors. Comparison of ideal reactors:
General graphical cornparison. Multiple Reactor Syst€ms: PIug flow and/or Mixed flow reactors
in Scrics, parallcl and scries parallcl. Rcactors ofdiffercnt t)?cs and sizcs in scrics.

UnitJv
Design of reactors for multipl€ reactionsi Design of Batch reactor. plug aDd Mixed flow
reactors fbr Parallel, Series and Series-Parallel reactions. Thermal characteristics of reactors:
Review of Calculations of hcats of reactions and equilibriunr constant with temperature
dependency. General graphical design procedure lor non-isothemlal reactors. Optinlum
temperature Progression.

Unit-V
Basics of Non ldeal flow: Importancc & interpretation of RTD, C, E & F curves & Starisrical
interpretalion. RTD Dispcrsion mod€1, evaluation ofRTD characteristics, Tanks in series model,
Conversion in non- ideal flow rcactors for simplc systems.

Reletences:
l. Levenspeil, O.. Chemical Reacrion Engineering,3rd Edition, John Wiley & Sons. 2001.
2. Fogler, H. S., Elements of Chemical Reaction Engineering, 3rd Edition, prentice Hall,

2001.
3. Smith J-M; Chemical Engineering Kinetics; Mc Graw Hill.
4. Denbigh & Tumer K.G; Chemical Reaotior Theory An Introduction; United press.

5. Copper & Jet]'ery"s GVJ; Chemical Kinetics And Reactor Engineering; Pre tice Hall
6. LevenspielO; Chemical Reactiolt Engg; Willey Eastem, Singapore.
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Chemical Engineering

7. Houghen Watson & Ragatz; Chemical Process principles part Iii; Asian pub-House
Mumbai

8. Laidler, K.J., Chemical Kinetics, Tata Mccraw Hill. 1997.
9. Sharma M.M & L.K Doraiswamy, Heterogeneous Reactions, Vol I
10. Fogler, H.S.. Elements ofChemical Reaction Engineering, 4 ed.,pHl, 2008.

List of Experiment:

l. To determinc velocity rate constant of the hydrolysis of ethyl acetate by sodium
hydroxide.

2. To study dre mte constant ofhydrolysis ofan ester-catal,zed by acid.
3. Detemrine the rate constant and order ofreaction between Potassium per sulphate and
L Potassium iodide.
4. To study tcmpcrature dcpcndency ofratc constant, evaluation ofactivalion cncrgy and
2. Verification ofAlThenius law.
5. To srudy a consecutive rcaction systcm( hydraulic rnodcl)
6. To study a parallel reaction syslem ( hydraulic model)
7. To study a homogcneous rcaction in a scmi-balch reactor undcr isothermal conditions.
8. Study ofnon catalytic homogeneous saponification rcaction in CSTR.
9. To study a non-catal)'tic homogeneous reaction in a plug flow reactor.
10. To study the residence time disiribution behavior ol'a back mix reactor.
I l. To study the RTD behavior ofa tubular reacror.
I2. To study the RTD behavior ofa packcd bed reactor.
13. To srudy the behavior ola continuous flow reactor syslem-lhree reactor in series.
14. To study the kinetics ofthermal decomposition ofcalcium carbonate.
15. To study a homogcneous catalytic reaction in a batch reactor undcr adiabatic conditions.
16. Study ofnon catalylic saponification reaction in a tubular flow reaclor.

SSSUTMS
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Chemical neerin

CMC-603 Chemical Engineering Thermodynamics - II

UnitJ
Non-ld€al behavior: Thermodynamic properties of homogeneous mixtures; properly
rclationship for syslems of variable compositions, partial molar propertics their evaluation,
Fugacity and fugacity coelficient of pure subslances and components in solution, Generalized
corrclations for the fugacity cocfficient, Lewis Randall rulc, cxccss propctlics

Unit-lI
Fundamentals of Phas€ Equilibria: Concept ofequilibrium in phases, The theory of ideal and
non-idcal solutions, Thermod)mamic equations ofVapor Liquid Equilibrium for idcal and non-
ideal solutions, Liquid-liquid and Sotid-liquid equilibria. Reaction Equilibria: Concepr of
rcaction equilibria. singlc and mulriplc rcactions, Dcgrccs of frccdom for sinSlc and multiplc
rcaclions,

UnitJII
R€frigeration and Liquefaction: Principles of refrigeration, Theory of refiigeration, Vapor
Absorption Rcfrigcration, Vapor Absorprion Refrigcration, Camot rcfrigcrator! vapor
compression cycle. absorption reliigeration. Liquefaction proccsses: Linde liquefaction process,
Claudc liquef'action proccss.

Unit-lV
Duct flow ofcompressible fluids: pipc Uow, nozzlcs, throttljng proccss, Turbincs. Comprcssion
processes: coD'rprcssors, pumps, introduction to ejectors. Chcmical potential & its physical
significancc, cffcct of prcssurc & tcmpcrature on hcat of rcaction, conccpt of free encrgy Vant-
Hoffs equation. Clausius-Clapeyron cqLntion. Gibbs- Duhem relationship of free energy with
equilibrium constant, equilibrium & its applications_

Methods for cstimation of ,n".r..rrnuHiltl-].operties: Estimation methods for criticat
param€ters, Estimation method for Mixture Enthalpy and Entropy. Elements of statistical
thermodynamics. counting the nurnber ofmicrostales for a given ntacro-state, the most probabl€
macrostatc, Boltzman distribution, cvaluation of Lagrangian constants alpha, statistical
interpretation ofwork & h€at.

References:
L Rao .Y.V.C, "Chemical Engineering Thcrmod).namics ', Unjvcrsity Press (l) Ltd., Hyderabad,
t997.
2. Kyle,B.G"Chemical and Process Thermod),namics", 3rd Edition, Prentice Hall of India pvr.
Ltd.. New Delhi. 20000.
3. Smith J.M and Van Ness- Introuction ro Chemical Engg Thennodynamics - 6rh edition
4. Daubert; chemical engg ihermodynamic; TMH
5. Rathakrishnan E; Fundamentals ofEngg Thermod,,namics; PHI
6. Dodge B.F. Chemcail Engineering Themodynamics Mccraw Hill
7. Balzhiser Samules and Eliassen-Chemical Engg- Thermodynaics Prenric Hall
8. Sandler S.l Chemical Engg-Thennodynarnics-John Wiley and son
9. Rastogi and Mishra-Chemical Engg Thermodynaics.
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List ofexp€riments:
L To delcrmine Steam Turbine Module.
2. To determine cycle-Pad is the first open sourcc simulation software allowing lhe

simulation of complex thermodlramic cycles.
3. To detcrmin€ Brayton cycle dcpicts lhe air-standard modelofa gas turbin€ power cycle.
4. To tind Iarge cooling towers that is connecled to the air conditioning system.
5. The principle that makes Stirling engines possible is quite sirnple.
6. To Spark-lgnition F,nginc Pertbrmancc Test.
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Chemical neerin

CMC-604 (A) Bio Chemical Engineering

Unit-I
Intloduclion to Bioscicncc: T)'l,cs of Microorganismst Structure and lirnction of microbial cclls.
Fundamentals of microbial growth, batch and continuous culture. Isolation and purification of
Enz)4ncs from cclls. Assay ofEnzyrcs. Functioning ofcclls and Fundatucntal Molccular.

Unit-II
Biology: Metabolism and bio-energerics. phorosynthesis. carbon merabolism, EMp pathway.
tricarbocyclic cycle and clcctron transpott chain, acrobic and anaerobic metabolic pathways.
Synthesis and regulation of bimolecular, fundamentals ol microbial genetics. role of RNA and
DNA-

UnitJlI
Enzyne Technology and Kinetics: Applications'of enzymes in industry and ntedicire.
Immobilization of cnzymcs, Kinctics of cnzlmL- catalyic rcactions involving isolatcd cnzymcs.
Reversible inhibition. Reactions Catalyscd By Enzymcs.

UnitJV
Rcactors Analysis: Rcactor Dcsign and Analysis for solublc enzymc systcms. Cofactor
rcgeneration, Membrane reactor Eflecl of mass iransler in immobilised enzyne particlc
systcms. Rcactors tbr immobiliscd cnzymc systcms. Bio Rcactors, Eftcct ofTransport proccsses.

Unit-V
Introductio to Bioreactor design: Continuously Stirred aerated tank bioreactors. Mixiltg power
correlation .Determination ofvolumetric mass transfer rate ofoxygen 1ion1 air bubblcs and effect
ofmechanical mixing and aeration on oxygen transfer rate. heat transler and powcr consumprio0.
Multiphase biorcactors and their applications. Downstream processing and product recovery in
bioprocesses.

Referenc€s:
l. J. E. Bailey and D. F. OIIis, Biochemical Engineering Fundamentals.
2. Trcvan, Boffcy, Goulding and Stanbury, Biotechnology.
3. M. L. Shuler and F. Kargi, Bio Process Engineering: Basic conccprs.

4. Inamdar S.T.A, Biochemical Enginccring Principlcs and Concepts.
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CMC-604 (B) Fertitizer Technology

UniGl
Inlroduction: PIant nutrients, different types offeniliz€rs and their production in India.

UniFII
Nitrogcnous Fertilizcrs: Dilfcrcnt licd slocks. Synthesis gas production by stcam-naptha
relbrnring and gas purefication. Annnonia synthesis. Urea manufacludng processes. Manut'acture
ofsulphuric acid and ammonium sulphatc. Nitric acid and ammonium nitratc manufacturc.

UnitJII
Phosphatic Fenilizers: Availability and grinding ofrock phosphate, manufacturing processes for
single and triple super- phosphate and phosphoric acid. Mixed Fertilizers: Availability and
manulacture of nruriale of potash.

Mixed F'e(ilizers: Mono and di-ammon,#ti-nXrn",., urea ammonium phosphares. NpK
complex feltilizers. granulalion techniques.

Unir-v
Enginccring Problclns: Fcrtilizcrs storagc and handling_ Corrosion problcms in tanilizcrs
induslries. Fertilizcr plan! effluent trcatnent and disposal.

References:
I. Slack A.V. Chemistry arrd Technology of Fcrrilizers.
2. Austin C.T.. and Shreve's, Chemical Processes Industries.
3. Waggaman W.H.. Phosphoric Acid, Phosphates and Phosphatic Ferilizers.
4 Rao M.G. and Sittig M Dryden's. Outlines ofChemical Tcchnology.
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CMC - 604 (C) Petroleum Refinery Engineering

UniGI

Primary Proccssing of Crudc Oil, Classificarion of crudc oil, Armospheric distilation, Vacuum
distillation of residue-Products and distillation practice.

UniGIt

Secondary Proccssing of Crudc Oil: FCCU. Hydro cracking. Visbreaking. Thermal cracking,
Coking, Refomring, Alkylation, Polyrlerisation and [sonterisation process.

UNitJII

Treatmcnt Tcchniqucs: Treatmcnt techniques for rcmoval of objcctionable gascs. Odours, to
improve pcrformancc, Storage stability.

Unit-Iv

Extraction ofatomatics. Olefins and r.ecovcry operations from pctrolcum products.

l. W.L. \clsun. P(rtrolcum Rcfrncry Enginccrrng.
2 B- K. Bhaskara Rao. Modem Petroleum Refining Processes.
4. G. D. Hobson and W. Pohl. Modern Petroleum Technolo!y.
5. R. A. Meyers. Hand book ofPerroleuDt Refining processes.
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CMC-605 (A) Pharmaceutical Technology

Unit-l

Practicc of thc following unit operalion in pharmaccutical industrics: Hcat transfcr, cvaporalion,
distillation, dry, mixing size reduction, crystallization, filtration, size separation, conveying.
hunridification. air conditioning and refrigcralion, Formulalioo. development of sterile dosage
lbrms.

Unit-lI

Production facilities. environmcntal control and personnel in the production of sterile dosage
fonn, conrpounding, processing, filtration, sealing, sterilizalion, packing and labeling of srerile
dosage fbrrns. Quality control tests like steriliry, pyrogen, clarify, salery and leakagc resting,
types of tablets. Manufhcturing of tablets by wet granulation, dry granulation and dircct
comprcssion. Tablct proccssing problcms and defccts, tablet standardization: hardness, friability,
weights variation. disintegration. dissolution and content uniformity tests_

Unit-tIt

Capsulcs: Hard gclatin capsulc, capsulc sizc, fbrmulation and prcparation of filled hard gclatin
capsules. sof! g€latin capsule, soft gel - manutacturing procedures_ Quality control ofcapsule.

UnitJV

Cosmctics and Toilctrics: Introduction, factors Io be considered in the formulation of facial
cosmetics, dentifricc's. deodorant, antiperspirants, shampoos, hairdressing and hair removers.

Unit-V

Pharmaceutical packing: Packing componcnts, l5,?cs of packing containcrs and closurcs,
materials used for and their pharmaceutical specification. method ofevaluation, stability aspects
of packaging nrarcrials.

References:
l. Leon Lachman, H.A. Liebermaq J.L.K, The Theory and Practice oflndustrial pharmacy.
2 Ganderton, Unit Process in Pharmacy.
3 D. Hershey, Chemical Engineering in Medicine And Bodogy.
4. Chem. Engg. Prpgrer Symp S€ries, Chemical Engineering in Medicine.
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Chemical neerlng

CMC-605 (B) Corrosion Engineering

Unit-I

Basic conccpls: Dcfinition and inlportancc; Elcctrochcmical nalurc and tbmls of corrosioni
Corrosion rate and its determination. Electrochenrical thennodynamics and kinetics: Elcctrode
potenlials; Polenlial-pH (Po!r.biax) diagrams; Rcference electrodes and cxperinrental
measurementsi Faraday s laws; Electrochcmical polarizalion; Mixed potential thcoryi
Experimental polarization cunes; Instrumentation and experimental procedure.

UnitJI

Galvanic and concentration cell corrosion: Basic conceptst Experinrental nreasurements, atld
determination of rates of galvanic cofiosion; Concentration cells. Corrosion fleasurelnenr
through polarization techniques: Tafel extrapolation plots; polarization resistance method;
Instrumcnlll methods and Emors in mcasurcment of polarizalion rcsislancc; Conlncrcial
corrosion probes; other methods ofdetermining polarization curves.

UNit-III

Passivity: Basic concepts of passivity; Propertics of passivc films; Expcrimcntal mcasurcment;
Applications of Potentiostatic Anodic Polarization; Anodic protection. pitting and crcvice
corrosion: Basic concepts: Mechanisms of pitting and crevice corrosion; Secondary fonns of
crevice corrosion; Localized pitting, Metallurgical features and corrosion: Inter-granular
corrosioni Weldment corrosion; De-alloying and dezincitjcation.

Unit-IV

Environmental induced crackingi Stress corrosion cracking; Corrosion fatigue cracking;
Hydrogen induced cracking: Some case studies; Methods of prevention and testing; Erosion,
fretting and Wcar, Environmental factors and corrosion: Corrosion in water and Aaqucous
Ssolutions; Corrosion in sulphur bearing solutions; Microbiologically induced corrosion;
Corrosion in soil; Corrosion ofconcrete; Corrosion in acidic and alkalin€ process streams.

Unit-V

Atmospheric and elevated tcmperature corrosion: Atmosphcric corrosion and its prevention;
Oxidation at elevated lemperatures; Alloying; Oxidising environnents, prevention and control of
corrosion: Cathodic protection; Coatings and inhibitors; Material selection and design.

References:
l. An Introduciion to Corrosion and Corrosion Irhibition S.N_ Banerjec,
2. An Introduction to Metallic Corrosion and irs Prevention Raj Narayan.
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Chemical neerin

CMC-605 (C) Numerical Methods in Ch€mical Engineering

UniGI

Systcms of Linear Algcbraic Equations: Ovcrvic\rr' of coursc Introduction to systems of linear
equations Application: Mass balance on a simple separator, Matrix prop€rlies and algebra;
Gaussian Elimination, Eigenvalue problerns.

Unit-II

System of Non-Linear Algcbraic Equations: Gcneralized Newton-Raphson Me$od Application:
Multiple reactions in a CSTR, Num€rical Integralion,

UninIIl

MATLAB: Casc Study: Multicomponent matcrial balancc lor separation proccss with rccyclc,
Tridiagonal Malrices Application: Liquidliquid exrractor. Solve generalized eigenvalue
problems.

UnirJV

Use Matlab to perform both symbolic and nunreric integrarion ofmathemarical functions, Apply
these numerical methods to the solution of Chemical Engineering problems. including batch
reaction kinetics, heat transfar, mass transter, and vaporliquid equilibria calculations.

UniGV

Use and understand the key differences between differenl function optinlization methods. Solvc
basic problems in statistics and data regression fbr model parameter estimation. prepare Matlab
programs using user-dcfincd functions and scripting filcs.

Referencesi
l. Al-Malah. Kanul I. M... Matlab Numerical Methods with Chemioal Engineering

Applications.

2. Steven C. Chapra and Raymond P. Canale, Numerical Methods for Engineers.
3. Beers, Kenneth J. Numcrical Methods lbr Chemical Engineering: Applications in

MATLAB.
4. Press, William H. Numcrical Rccipcs in C: Thc Art of Scicnrific ComputinS. Ncw york.
5. Recktenwald. Gerald W. Introductioll to Numerical Methods with MATLAB.
6. Heath, MichaelT. Scienlific Compuling: An Introductory Suft.ey_
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Chemical ineeri

Unt-V
tlydration: Technologics for production ofalcohols such as cthanol, isobutyl alcohol and highcr
alcohols. Esterificalion: Process lor production of few €stcrs such as acrylates. terephthalat€s.
ester for flavoring industrics.

CMC-606 (A) Petrochemical Technology

Unit-I
Chemicals tiom methane and syntheric gas: Ammonia, Methanol and Hydrogen Cyanide.

Unit-II
Chemicals from olefins: Ethylenc derivativ€s, Propylene derivatives and Butylenes derivatives.
Chemical from Aromatics, syntheric fibres, Plastics and rubber.

Unit-III
Convcrsion of- Ethylcnc to cthylcnc oxido, ethylcnc glycol. cthanol amine propylcnc to acrylic
acid .nrcthyl cthyl kctonc acrylonitrilc.

UnitJv
Convcrsions of Bu[encs 1() iso and n butanols, MIBK. MTBE Aromatics !o mirlcic and
phathalicanhydride. DMT, phenols and acctones Cyclohexane to caprolacrum. adipic acid.

Referencesi
L Mall, I D, Petrochemical Process Tcchnology.
2. Bhaskar Rao, Modem Petroleum Refining Processes.

3. Speight J, Chemistry & Technology ofPetroleum.
4. Roben Mayer, Handbook ofPcrroleum Refining Processing.

5. N.N. Lebdev, Chcmistry and technology ofbasic organic and petrochemical synthesis.
6. B.K. Bhaskarrao, A text on Petrochemicals, 2nd Ed, Khanna publishers, New Delhi.
7. G.N. Sarkar, Advanced Petrochemicals, lst Ed, Khanna Publishers, New Delhi.
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Chemical Engineerin

CMC-606 (B) Food Technotogy

Unitl
Inlroduclion: Current slatus of lhe Indian a) agriculture b) Food lndustry c) Food processing
industry.

Unit-II
Basic Food Biochcmistry and Microbiology: Food Constituenls, Water actitity enzylnes.
Ambient Temperature Processing: Raw material preparation, Size reduction of solid flbrous
fioods and in liquid foods, Emulsificarion and Homogenization, Theory and equipment. Mixing
and Forming, Extraction and expression,

Unit-lII
Menlbranc concentration Fermcntation: Thcory. Typcs, Equipment Effect on foods.

Unit-IV
Heat Proccssing using Heat or waler: Theory, Equipment, Effect on tbods, blanching, extrusion,
pasteurization, Hcat Stcrilization, In-containcr Ultra high tempcraturc (UHT)rascpric proccsscs.
Heat proccssing using Hot air: Theory, Equipmcnt, Efftct on foods, Dehydration, Baking and
Roasting; Ileat Processing using hot oils: Theory, Equipment. Effect on foods Frying.

Ilnit-V
Heat Processing by direct & radiated encrgy: Theory,
heating microwave. Processing by rcmoval of heat,

conlamination Modificd Atmospherc Storagc (MAS)
Applications Packaging.

Dquipnlent. Ellect on tbods Dielectric
Food Prcsen,ation & Srordge Food
Hurdle Tcchnology; Post Proccssing

References:
l. Vijaya khadcr, Preservation ofFruits and Vegetables.
2. Viyaya khader, Food Processing and Preservation.
3. Srilakshmi. B, Food science, (2nd edirion) & Food sciencc & Nutrition.
4. Swaminathan. M. Essentials ofFood and Nutrition. Vol. I& II-
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Chemical lneerln

CMC - 606 (C) Environmental Impact Assessments and Enyironmental Audit

Unit-I
Environnrenlal acts - Their need, historical backgfound. national and international acls: Cenesis
of environnrental acts - General procedure fbllowed in changing a bill into an act;
inrplcmentation ofan act usingjudiciary, exccutivc and Icgislativc powers and lheir limitations_

Unit-II
Main national acls - Environntental prolection agency. air act, water act, waler and sewerag€
Board's !'actory act. Municipal acls. acts dealing with hazardous and inl'eclions wasres.

Unit-l I I
Environmcntal impact asscssmcnt. cnvironmcntal audit, gcncral proccdurcs followcd in
prcparing rcporls incorporating EIA ES and EA.

Unit-IV
Definitions and concepts, partial audit, compliance audit, methodologies and regulations,
lntroduction to ISO and ISO 14000. EMAS regulations.

Unit-V
Envirorunental and occupational health. industrial hygiene. risk assessment disaster managemenl
plan, epidemiology. Assessment ofexisting effluent treatment plants, trouble shooting, remedial
llleasures.

References:

l. L. W. Canter, Environmental lmpact Assessmenr,2nd Ed., McCraw-Hill, 1997.
2. P. Judith and G. Eduljee, Environmental Impact Assessmenr for Waste Treatmcnt and

Disposal Facilitics. John Wilcy & Sons, 1994.

3. G. Burke. B. R. Singh and L. Theodore, Handbook of Environnental Management and
Technology, 2nd Ed., John Wiley & Sons, 2000.

.1. C. H. Eccleston. Environment Impact Statements: A Comprehensive Guide to project and
Strategic Planning, John Wiley & Sons, 2000.

5. R. Welford, Corporate Environmental Management - Systems and Strategies,
Univcrsities Pr€ss, 1996.

6. K. Whitelaw and Butterworth. ISO 14001: Environmental System Handbook, 1997.
7. The Economist Intelligence Unit. Best Practices - Environment. Universities press. 1993.
8. R. Therivel, John Glasson, Andrew Chadwick, Iniroduction to Environmental Irnpact

Assessment (Natural and Built Environment), Rourledge, 2005.
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Name ofFaculty : School ofEngineering

Name of Department: Chemical Engineering

Minutes ofBoard ofStudies Committee Meeting Dated on 0J.06.2019

The Board of Studies Committee Meeting was held in the room of Department of.Chemical
Engineering at 2:30 pM. on 03.06.2019, Following members were present.

l. Dr. Anuradha Devi, Assoc. prof, (Chemical Engineering), _ Chairman

2. Dr. S. Suresh Assoc. prof. (Chemical Engineering, MANIT Bhopal),_Lxternal Member

3. Dr. Neelu Jain, prof. (Chemistry), Member

4. Mr. Manoj Kumar candwane, Asstt. prof, (Chemical Engineering), Member.

5. Mrs. Priyanka Jhaval Asstt. prof. (Mechanical Engineering), Member

The Chairman of Board ofstudies Committee welcomes and appreciated the effods put up bythe faculty for progress of the departmental activities. the ioitowing Agenda points were
discussed and resolved.

Agenda Preparation ofsyllabus and Scheme for VII and VIII Sem CBCS.
Discussion Scheme

scheme and syllabus was put up before the member as per recent AICTE guidelines, It was
discussed in detail by the members and some modification were suggestedi

Resolution of the Discussion:

It was resolyed that scheme and syllabus as proposed with some modification and

*#g:to'
rerD\
,, \{,

\.

accepted

{!g



The Chairman thanks the membem for peaceful conduction ofmeeting.

Signature of All members (Inctuding Chairmart)

D..AnrradhaDe@
Dr.S$reshAs$o@

Dr. Neelu Jain, f.oTlCtremistry), VemUi

Mr. Mano.l Krma. G@
Mrs. lriyanka Jhava@

@
Chairman
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Chemical neerrng

CMC.TOI PROCESS EQUIPMENT DESIGN.I

Unit I Bolted Fhnges: Trpes of Fhnges. and selectior\ Gaskets. Design of non_ standard
thngcs, specifications of standard flangcs. Mcchanics oa materials: Stress- Srain rehtionships of
chstic matcrials subjcctcd to tensilc, conprcssivc and shcar fbrces, Elastia and plastic
defonnation

Unit II Shell and lube heat exchanger- Geneml design consideratiors- LMTD correctirrr lictor,
lluiC allocatio[ fluid vclocitics. strcam tcnpcrahrcs. prcssurc drop. shell sidc and tubc side hcat
hansLr coefficients, Desiggr of double pipc tcat exchanger. phte heat exchanger: aclvantagcs,
disadvantages, design procedure, tetnperature corection factor. heat transEr coelliciens.
pressue drop.

Unit lll Evaporators: cLLssificatioq critcria for sclcclion, dcsign of craporator. Condcnsers:
heat transtEr lilrdarnrnfals, condensation outsiCe horizontal tubes, condensation inside and
outside ve cal tubes, condensation insile horiontal tubes, condensation of mixtures_ Reboilers:
tlpes. selection boiling heat transLr limdamentals,

Unit lV Dcsign lMass Transftr Equipnrnts such as Distillalion Colurr$, Drycrs and Absorption

Unit V Design of Tall Vessels: Stresscs in the shell of a tall verlical vessel. and period of
vibratio[ vesscl supports- introduction and classification of suppons, design of skirt supports
considering slresses due to dead weight. wind load. seismic load. design of Llase plate. skil
bearing platc. anchor bohs. bolting chairs and skirt shcll plates. Design of saddle suppons, rmg
stifliners.

Refere nces:

l. L.E. Brownell and E. Youn& John Wilcy, New york, 1963, .?rocess cquiprrnt design...
2. B.C. Bhaftacharyts C.B.S. PubLarbns. "lnrroduclion to Chembal &ujpnrnr Design, .

3. M.V. Joshi Mcrnilhn IMia,'?rocess Equiprnent Design,'.
4. J.M. CouLsor\ J.F. Richardson and R.K., Chemi.al Engincering VoL (i'.
5. Ludwig E.8., Gulf Publishing Conpany. 'Applicd Proccss Design for Chemical and
l. Petrochemical Plants" \,ol I and 2.
6. Walas S.M. Butterworth HeiianErr Mccraw Hill book company, New york
7. Brownell. N.Eand Young H.q Process Equbntent Desig[ ]ohn Wiby
8. Pcrry RH; Hand book ofChcmbal Engrs; Mc Graw Hill

4?:
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Chemical n eerl n

[ist o, Experiments:

1. Evaluate the performance of a series ofa pipinB system consistin8 ofvariousfittings.
2. Evaluate the hydraulicperformance ofa bed of particles operated in three distinct modes of

operation: Packed, Fluidized,

3. Evaluate the hydraulic performances oftwo towers filled with the same type, but different
heights, of pa€king.

4. Evaluate the residence time distributions (RTD5)oftwo tubularflowvessels of identicalvolume
but diff erent length/diameter(L/D) ratios.

5. Estimation ofthe Reynolds numberrange overwhich CSTR behavior is approached

Page 2SSSUTMS
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Chemical n eering

CMC- 702 Chemicat Reaction Engineering -II
Unit-I Heterogeneou processes: Cala$nis and adsorption: Classifcation of catal,s6.
Prcparation of catallsts, Prormlcrs and Inhibitors, Gcneral m:clranism of catalytic rcaciions
surlitcc arca and porc size distnbuion Ratc cquation of fluid soliC cablyic reactions, Hougen -
Waaon & Poinule law rDdels. Procuenrnt and analyjis of kinclic data. kinetics of cttalyst
deaclivatio n.

Unit -II Extemal lransport processes and their effects on hetercgeneous reactiors yi.:h and
selectivity Reaction and diflision in porous catalysts, IsothernBl and non-isothernEl
elllctivcness f;actors. Efiict ot' intra-phase tmnsport on yield, selectivity & poisoning Global
reaction rate.

Unit -III Design of catallti rcactors, lsothcmral & adiabati: lircd bad rcactor stagod adiabatic
rcactors, Non isothcmal mn adiabatic 6xcd bcd reactors, Fhridizcd bcd rcacton. Slury
reactors. Trickle bed reactors.

Unit-IV Modeh for fluid - solid non-catabtic r€acrions. controlling rEchanisnB, Difusion
drough gas filn controls. Dimlsion t]rough ash hyer controls. Chelnical reaction controls.
liuid i^d bcd r(dctors with and \airhou clurriation.

Unit V Cas-liquil reactiorls and liquil-lhuid reaction Rate equ.lrion based on filrn theory.
Reaction dcsign for instanlaneous reactaons and slow reactioN. Aerobic Femrentatiorl
Applcarron lo Dcsign Tools fur [ast Reaetions.

Refercnc€s i

l. Smiili J.M: Chenical engg. Kinetbs; TMH
2. Dcnbig K.G & TLIIner KC; Chemi:al tlrcory - an inrroduction to rcactors; Unftcd prcss
3. Cooper G. & Jcflcry JVJ; Chcmical kinetts and rcactor engg.; pHI
4. Rajaram J, Kwiacose JC; Kinetics and rnech. of Chembal Tramfonmtions: MacMilhn
5. Levenspbl O;Chemical rcaction engg; W ey Eastem Singapore.
6. Hougeq watson &Ragatz Chemtal process princbles part 3
7. Fogler, HS; Elenrnts ofchemical reaction engg.; PHI

Iist of Expedments:

1. To determine the orderand rate constantof saponification reaction at roomtemperature.
2, To determine the orderand rate constantof esterification reaction at roomtemperature.
3. To study homogeneous catalvticreaction in a bat€h reactor underadiabaticconditions.
4. To studythe kinetics ofdecomposition of HrO, catalyzed by iodine ion.
5. To studythe dissolution of benzoicacid on reaction with aqueous NaOH solution.
5. Tostudya non-catalytichomogenousreactioninaPFR.

age 3SSSUTMS
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Chemical Engineerin

CMC-703 Transport phenom€da

Unit- I TraNport Properties: Continuum flr.rids. Newon,s hw of viscosiry, Introduction to non-
NeMonian fluids, prcssurc and tenleHturc depcndcncy of viscosity, Viscosily of gases at low
dcnsity, taminar tlow, shell nDrnentum bahncc, boundary conditions, sclected applicatiorB.

Unit- II MonEntun Transport: E4uatiorls of change for isothenrrl systems _ Navier_Stokes
equatiorL use olequatioru ofchange to s(t up steady \tate flow problerm wilh NeMo,ian fluids.

Unit- III Microscopic r6ss, trDrEnturn aM cnergr bahrrce fur isotherfirl systens. Bermulli,s
cqualion. compre\\tble flow. ppe flow. Introduclon to Ma,;ro.copic monentum bahnces.

Unit- IV Energ Transpon: Shell eners/ bahrces, Fourier,s l,aw of heat corxluctioq boundary
conditiolN. Application ro steady and Lmsteady problerb. convective heat trarufer. Ireat translei
coefncients for forccd convcction arourd subnrrged objccrs. for. frcc convection ldr
condemation ofpure lapors on solid surface. Introduction to Macroscopr enerpy bahnces.

Unit-V Mass Trampon: Fick's law of dilirsiorl anahgr with h€at rransfer. shell nass bahnces,
boundary conditiom. appltatinns. specbs continuity equatioq conductive mass fansf€r! ntass
tralrsGr coefficients. applications, correhtiorrs. htrodujtion to Macroscopic Mass Bahnces.

R€fe r€ nc€s:

l. Bird. R. 8.. St€wart, W. E. and Lightfoor. E. N.. "Transport phenorEna.., John Wil€y, 1960.

2. Tlronso4 W. J., 'lntroductbn to Transport PherDrnena," pearson Education Asia, 2000.

3. Brodkey, R. S. and Hershey, H. C..'Transporr Phenomena: A Unified Approach'Mccmw-
Hill NY. 1988.

4. Geancoplis; Transport processes & separation process principles; pHI baming.

tist of Experiments:

1. Fundamentalsof fluid dynamics

2. Fundamentalsof conductionandconvection heattransfer

3. Fundamentalsof diffusion masstransfer

4. Fundamentals of design of experiments and data analysis
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Chemical Engineerin

CMC.7O4 (A) FLUIDIZ{TION ENGINEERING

UniGl Introducrion: The phcrtrrrrnon of fluiCizrlion; l(uid likc behavioru of a thiCi4d bcdt(lonparison with othcr contacting nrcthods; Adr.antagci and disadvantagcs of fluidizcd bcds.
Industrial applicarbns of tlui,Ciad bcds.

Unit-ll. Coal gasilicario4 gasolirc liom orher petroleun fiactionsi Gasoli,,e Fom nlruml and
s),nthesis gases;_ Heat exclrangc; Coating of nEtal ob.jects [ih plasrics; Drying of soliCs;
Spthcsis of phthalic anhydridc; Acrylonilrih; pollarcrization (rl ohtus; FCCU: Fhilizcd
contustion of coal; incineratbn ol solid waste: Acli\,ation of carbon: gasification of waste; bio_
Uui,C i zatio n.

UniuII Fluilization and mapping of rcgirncs: Mininaun fluilizttion velocity; pressurc drop vs.
vclociry diagam; cfect of tenperahrc and prcssure on fluitizatio4 Gcidan crassiftation of
particles; terminal velocity of panicles; turbulent fluidizatiory pneurnatic trampon of solils; fast
fluiCization: solid circuhtion slstems;

Unit-MoiCage diagranl Mapping of reginres of flui4izathrl Bubbbs in dense bed: Sinsle

:rslng 
bub-b!:; 

.Davidson nDdel for gas flow at bubbtes; Evatuation of ntdels for gas flow?
bubblcs, Bubbling Fluidized beds: Experirnental 6ndings; Estinution of bed porositiis; phpical
rmdels: sinple two phase nrodet K-L rmdel.High \elociry FluiCizarion: Turbulent fluiCized
bcd: Fast fluiCizttion presslrre drop in rubule and flsr fluidiztion. SoliCs MoverEnt, Mixing
Segregation and staging: Vertical n1)\erEnt ofsolilsi

Unit-V HoriTonhl nrov€nPnt of solids: Sraging of fluidbd beds.Cas Dispersion and Cas
interchange in Bubbling Beds: Dispersion of gas in beds; Cas interchange berween bLrbble and
emuhion; Estiftrtion of gas inlerchange coefrcbfis. particlc to Gas Mass TmmEr:
Experimntal inrceoladon of nBss transfer coellcienls; Heat tmnsfer; Experirental heat
t"nsfer from thc bubbling bcd mdcl.

Refer€nces:
I. Fluidizalion Bgirreering Kuril. Diaa and Octave levempiel
2. Fhidization Max k\".
3. FhriCizttion Engircering O. t-everspicl and D. Krni!
4. Gas- Liquid-So lid Fluidizatbn Enginccring Lhng-Shih Farr

SSSUTMS
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Chemical Engineerin

cMC-704 (B) MtrLTt PHASE FLOW

Unit-I lntrodrction to rh€ tbw of multiphase mixtures: gas or vapor fuuiC, lquil_tquil. Lquil-
solid, gas-soliC, solid-liquiC-gas and gascs carrying so[CJ lpncunraiic rransporr)' sffarificarbn and
dbpersion, Flow regirrEs and llow pattcms.

Uniul Gas (Vapor) and Liquil Flows: Horizontal flow. Vertbal flow, pressure. lmmenrum and
energr relatiors, nrethods of evahuting pressure drop. lockhard _ Martine[ Chishofirr
corrchtions. critical flow, rnn-NcMonian Ilow.

Urit-IlI Solid-Gas Flow: Elied of pipeline dianreter, inclination, bends, vafues and length.
Lrquil and rts physico-chelical propertbs. rheolos/. conosive nahlr€, vbcosiry, Solid particle
sizc, distribution phase, and density ie. thcir Ectors efecting behavior in a fl, , Conccntration
of particles and the flow mtcs of both solids and liquil.

Unit-MoliC-Cas Flow: Horizontal flow, Suspension mechanisrq determination of voiCs.
ener$/ requirenrents for conveying pressure drop and solid vebcities in ditrrte phase llow dense
phase convefng vertical tlalrsport.

Unit-V Bubble and drop forrnatior: phase holdups, lnterfacial areas, mixing and pressure drops,
rruftiphase (gas lhuid solid) operations.

R€fertnc€s:
L The fow of conplex mirnres in pipe Covier, G.W. and Aziz K
2. Chemical engircering, Vol I, Coulson JM and Richardson J.F
3. Multiphase Flow Handbook Crowe, C.T.
4. Fundanrentals olMdrbhase Flow Brermerl C.E

SSSUTMS
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Chemical En sin eerin

cMC- 704 (C) COMPUTER AIDED PROCESS CONTROL & DESTGN

Unit-l Hardwarc: Analog and digital intcrfacing, sensors and tmmdlEers.

Unit-Il S)stem software: realtirc progranlning Application solhvare:

UniuII Data bgging, fifterinB digital controt Z_transfonr6. discrere
adaptive control

Uniuv Introductbn to MIMO control s]/stera. labomtory exercises.

Refercnces:
l. Chembal Engineem Handbook Green DW ard Mabny, pen)s

dltBma srsternt,
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Chemical Enqineerin

CMC_70S(A) Mulriphase Reactions

Unit-I Introduction: reac{bn kinerics firr multiphase reactions. brief idea ol multiphasc r€actors
and dcsign.

Unit-II Calalyst deactivation and rcgenemlion. Review ofreaction kiucrics and reaclor desi[ft

Unit-III Indusoial reactoN: Trickle bcd, Bubblc colunm, segnrnted bed. fluidizcd bed and
sluny reactor. nodcts for analysis gas-liquil, gas-liquid_solid re-actions.

Unit-lv RTtl and rnitcro mixing nDdcls. b cf dcscription of laboratory rcactors.

U:itV Intrir$t kinetics: catallsis. t_angruir-l Iinshehvood nDdels. catarst pell€ts,
ellectiveness factors.

Refe re nces:
l. Gas Li,quil Reactor Design Y. T. Shaha .

2. Chcmical Rcactor Dcign and Operation Westcrterp K. R.. Van Swaaji and Bcetacken
3. Multbhase Ch€maal Reactor - Theory, Desig4 Scale-up Gianetta and Sfuenon
4. Heterogeneous Reactions Vol-l and II Shanna and Doraiswam
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Chemical

CMC-705 (B) NANO TECHNOLOGY IN CATALYSIS

Unit-l Introductbn to nano-IechnoloST. delinitfulr. histoy. What nrakes thc nanoscale so
diffcrcnt fron dr othcr llngth scalcs by considcring thc undcrpinning scicncc (i_c. nanoscicncc)
and sorrt kcy cxalnplcs of nanotcc hno Io gy.

Unit-II Methods ol s),nthesis ol nanonulerial,s litb cation_-Top_down vs. _bortoll}up
approachcs. Equipnr and proccsses Decded to fabricate runodericci and stmctures.

UniGIII Fundanrotal understanding of caralysis at nano_scalc.
preparation and propenies of ion. platinur\ gokl, cadniut silver.
parti{rles-

Wet chemical slnthesis.
copper and nickel nano-

Unit-V Characterization of nano particles by Scanning probc nicroscopes (Alomic Force
Microscopy. Scanning Tumelilg Microscopy). Tmnsmission Electron Mtroscopy, Scanning
Ebchon Microscopy.

Refettnces:
l. Nanotechnology: PrinLbles and Practices. . S. K. Kulkami .

2 Nano science and technolo$/: novel structures and phenorncna, Tarry. Zkang and Sheng,
Ping Taylor and l'rancis,
3. Nanotechnology: Urderslanding snull systens B. Rogen, S. pennathur, J. Adans
4. Nanotechnology in Catabsis Pindran.

Uniuv S),ndxrsb ard properti.s ofconposite nano-particlcs and coaied nano_particles.

,.*"*,; t t lt.-. ".:.'
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Chemical neenn

CMC-705 (C) Cleader Technologies in Chemical pmcess lndustrl,

Unit I Introductbn to Cbancr Tcchnologr (CT). Tcchrnlory adoption fur Clcancr prodrction
(CP). Clcaner Production: Thc basis, ncccssrty and potcntial, C.p. tools. tcchniqucs.
nre$odoh€y and applications. Overview of Cood House-Keeping process Modificarion /
Changes. Process Tcchnology Innovalions, Lqufinr:nr Modilication Reuse and Recyclc.
Principl€s and Conccpts ofcreen Chcmbtry.

Unit-ll Thernrodynarnics ard Reactio. tingineering principles tbr C.p., Role ot Environrrntal
Biotechnology in C.P.US€ ofUnit Operations Adsorption. ,tbsorption and Extraction in C.p.

UniGIII Encrlt, Audit and Ener!5/ Coi-senarion, Usc ol clcan lipls incluivc ofH2 as a clean
lircl of bnlorrow. Power Planls, C.p. & C.T. as Rerrcdial Mcasurcs for Mirigaring ClirHrc
Change, Ozrne hycr depletion aDd cment praclices to avoid depletion.

UnitJV Re.source recovery / by produt recovery Folrr nunuficturing proccss by Clcaner
Productio0 Technology (CPT) with special relerence to Snull Scale I d;tries. Industrial wastc
mininiation and Wastc Minimization Circles. Hazard prcvcntion by C.p. Tcchnology

Unit-V Alternatiles, Designing Cbaner Produclion - Green processes, Cleaner prodrction and
Cleaner Technology implementatiorL T),pjcal case stldies.

R€fercnce:

l. Cleaner Producthn: Training Resource Package. LNEP IE, paris. 1996
2. Enginccrs Gu c to Cleancr Prodution Tcchnohgics paut M. Randall
3. Crrcen Chemistry i EnvironrEnrally Benign Reactions V. K. Ahfuvalia
4. Chemical Proccss Safety: traming from case Histories, R. E. Sanders, Oxford

J9J!.t;!-1..
C *:,1.r' :-
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Chemical neerlng

CMC-706 (A) BIO ENERGY TECHNOLOGY

Unit-I Sourccs and Classification. Chcmilal conposithn, propcrti.s of biomass. Fincrgr
phnhtions. Sizc rcductior! Briqudring, Drying Sroragc and handling ofbiomass.

Unit-II Feedslock lbr biogas. Microbial and bDchemical aspccts- operarmp paranEers ldr
biogas produ:tio,. Ki'etics aM rrrchanism- lligh rare digesies lor irrd.otr_ial waster watcr

Unit-III Thenm chemical conversion of lignocelluloscs bion€ss.
liquid liEI production. Plaobsis -Ellect ofparticle slc. reDperarurc,

Unit-IV Thcrrrn chcmical Princhlcs: Effcct of prcssurc, tcrpcratulc
and thridircd bcd Gasificrs- Partial gasiflcation ofbionrass by CFB.

Unil-V Combtlstion of woody biolnass-Design of equipnrent. Cogen€ration uing bagasse- Case
studies: Courbustbn ofrte hrnk

ReIercnces:
L Biotechnology ard Ahcrnativ€ T€chnobgics lbr Urilizrtion ofBiornss Ctrakraverthv A
2. Biogas S)6!enr: Principles and Appltarions Mital K.M
3. Bionrass Energ, Slsterns Venkata Ranuna P and Sriniras S.N
4. Gasili.ation Technologbs,A Prinrr ldr Engineers ard Scientists Reziivan. J and N. p.

Incineration. Processing tbr
and prodrrcts obtained.

, slcam and orygcn- Fixcd

.,, t.W.acel1sssuTl\,{s
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Chemical

CMC-706 (B) SOLID WASTE MANACEMENT

Unit-l Iturodrction- philosophy and organiation, Status of solid waste rnarngernem.
Conpotation an intcgratcd wastc nurlagcrEnl stralcpy. Evolution ofsoliC wastc tlururgcrEna_

Unit-II trgislation and Go\enurcnt agencies. planning soliC lvaste nunagenrent proeress.
Ceneration ofsolid waste. ONite handling. Storage anrJ processilg.

Unit-lll Tramlcr and rampoft. Proccssing tcchniqucs and cquiptrcnt. Rccovcry of rcsourccs-
Conversion, Chemical and Biological rr,ethods.

Unit-IV Disposal of solid wasre- Landfillin& Ocean disposing Source reducliorl Recycling.
Conpostin& Hazardous waste and thcir managcnrnt, proccss nralnagcnrnt issur:s. planning.

Unit-V 
_Case studies on najor industrial solid waste gpneration units- Coal lired power plant,

Textile industry, Brewcry Distillery, Oil relinery, Radioactive gcneration units. Case studies on
spils. Shrdge lagooning and incineration.

R€ferences i
L Handbook ofsolid Wasre b Frank Krieth
2. Solid Wastes- Martell

3. Solid Wastes, Ccorge Tchobanuglour, H.Theken and R.Eliasscn.
4. Solid Waste ManagenEnt, Lub F. Dh4 George M. Sa\,age, Linda L. Eggerth tarry.

tlggrt'','

t'
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Chemical neerin

CMC-706 (C) ADVANCf,D A]\ALYTICAL

Unit-I Introdujtion to spectroscopic nEttDds of anallsjs,
quantitativc spectroscopy.

TECHNIQT]ES

electronagretic radiad.n and

Unit-II Molecuhr Spectroscopy, UV Spectroscopy, IR Spectroscopy.

Unit-III Aromic
Analsyis.

Unit-lv Thenrla I Mcthods: DSC. I)TA, Chrornatographic Mc$ods: CC, HPLC.

Refercnces:
L lnstnrEntal nrthods of anal)6is Willard. H.H.. l\y'crritt. I.1., Dcan J.a., ard Scttle. f.A
2. lnstnnrEntal Methods ofAnab,sis Sharnra, 8.K.,
3. Absorption spectroscopy oforganic molecules parftfi V.M...
4. FundarEntals of Analytical Chemisrry Skoog D.A. and West D.M..
5. Fmdarrentals ofrmlecuhr specfoscopy Banwe[ G.

Spechoscopy: AAS Spectroscopy. Electronrtric Methods of Anab,sis, XRD

:'ttri-' - --or'r'' ''- 
' *
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Chemical Engineerin

CMC-707 Industriat Training - II

The following objective should be fulfilled in industrialtraining_[, and student must panicipate
in any Chemical, Petrochemical, pharmaceirtical, Ojland Gas industry where they can learn to
apply the Technical knowledge in real tndustrial situations.

Gain experience in wrjting Technical reports/projects.

Expose students to the enginee/s responsibilities and ethics.

Expose the students to future employers.

Understand the social, economic and administrative consjderations that influence the

working environment of industrial organizations.

SSSUTMS

0
Page 14

{.9"S'

Sir
Highlight



Chemical

CMC 801 process Equipnrcnt Design_Il

Unit I Scab up crikria €nd scah Lp of process equipnEnt. process design cabulations for heat
cxchanges cqupn'nt shell and nrbc hcat cxchangers gcncral description l1eat hansfcr
coellicients and prcssure drop by Keft$ & Bells nrthoJs rating on cxisting imit.

Unit II Dcsigt of a new s)atent having one or nrore units in series: single efEct evaporatiorl
nultiple etrect evaporator with boiling point eleyaiiorl

Unit III Process design cabuht6ns iirr rwrss exchange equiprcnt plate and packed coluiu tbr
dishrbution hand adsorption inchding colurrn dianrtei und tr"igtt. '

Unit IV Detailcd process and rrcchanical design Fhsh drum , Kcttle rcloerler, condemcr,
cooling tower rotary drier.

References:
l. Perry, Robert eta[ Perry ]s Cherr1ical Engg. Hardbook; TMH
2. Chemical Engineering Vol-l Coulson J.M. Richardson J.F.
6. Chemical Enginccring Handbook perry, Rob€rr H.. Creen Don W
4. Applied Process Dcsign in Chemical pctrochcmical plants E.E. Ludwis
5. Dcsign of Equilibrium Srages. B_D. Smjth
6. Kem D; Process Heat Tmnsfei TMH

List of Experiments:

l. Evaluate the hydraulic perfornances oftwo packed tolers.
2. EvahEte &e heat transfel cluracteristics of two steam cordensers

cxchangcr.

3. Evaluate heat transfLr in an agitated, jacketed vessel.
4. Elaluarc th€ heat transf€r in a batch (ie. m flow) agitated vessel.
5. E\6luate the hydrault perhnrEnce of a bed of particles operated

opemtion.

6. E\,aluatc tte hydraulic perfbrmance of a bed of paricles operatcd in

operation

and one liluid/liquid

in packed nndes of

Fluidizcd nrcdes of

Page 1
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Chemical neenn

CM - 802 Chemical process Modelidg and Simulation

Unit I The role of arn\ais: chcmi.ral cnginccring problenu, basic conccpts of anallsis; thc
analpis proccss, sirrple cxample of estimating an ordcr, sotl.cc of the nDdcl cquations.
conservation equatiom, constituti\€ equations, co;rol volums, dinrrrsional analy.sis. system ofrxits,. dimensicnal consistency in rsthenutical descriptions. dinersbnai anal)6ls and
constitutive relatbNhbs. liiral obsenatbns_

Unit II Non-Reacting LiquiC Systems: Introduction, equation of continuity, simf,le mass
balarrce, 

. 
application of the ,mdel equations, conponent iuss balances. rmdel beha\i;r: steady

state behavior, un-steady stalc behavior, densry assurprioq nunerical inrcgation firthods of
ordinary diffcrcntial cqualionl Rcacrints Lhuij S}\tcrIs: Introducrion_ Uasic r acl (quations lbra Enk-qfc rcactor, rcaction rale, batch rcactor, pscudo first_ordcr reactior', rcvcrsiblc rcactiorls,
nrultiple reactbns; consecutive reactions, parallel reactbns, conplex reactions, constant demlty
assurrption, order and stoichiorEtry.

Unit III Treat rEnr ofexperirEntal data: Lfoductbn crireria for Best Fit, Bcst Slope_I. Best
Slope-ll, Besr shaight line, phlsi.al properry corrclatiom. fitting a quadratr, simulation
cxamples of gravity fluid flow, heat and rrass transfer. Monte_Carlo simulation

Unit Ml,rlamic nrrdeling of sinple proccsses, seqLrential sin]u]taneous modular and equalion
oricnled apnroachcs. panIioning and t(aring

Unit V Conputer prograrnrning of various itcmti\e conrL,rgvnce mcthods such as Newlon_
Ralphson, fatse positioq Wegstein, Mulbr ntthods.

Refercnces:
I - Rtrsscll TWF; Introduction io Chemical Enginccring Amlysis - Jolm Wiley & Som

J lWtcn W I-; Proccss Modcling Simrhtion And Confol Forchemaal Engineers; TMH
3. Jana; Chemiral process modeling ard conputer sinulatioq pHl kaminq
4. Babu, 8. V., Process plant simulation

SSSUTM
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List of Experiments:

l. To introducc stldeols 1() sohing

SSSUTMS

using MATL{B and AspEh-plus.
2. The lirst parr of rhis corme wili focrs on MATLAB, which is

engineeri ng appli.arions.

process simulatbn

a pouerhrJ

problcm;

hnguage for

whbh is an

ODE-IVP:

3. The second part will cover process sinathtion using the Aspen_plus package,
industry standard for process sinuhtbns.

4. Truncated Taylor's series & errorj. NulErical dijlerentiation aM integration.
Undersrarding Runge-Kutta Metlnd. RK Mettnd in Muftiple Variables.

5. Solving and Application to TEnsient S)^item Reactor simrlations_
6. Introdrrction to Aspen pits. Sinulation of indivilul equiprLnts.
7. Design specification and scnsitivity anallsis.
8. Equation oriented approach. Unsteady staie sirnulation. Aspen propeities.

1,{
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CNIC-80-3 (A) PROCESS ptpINC DESTCN

Unit-I Classiftarion of pipes and tubes, IS
rndusrries and utililies. Pipcs for rrlaMonian

contraction cffects.

& BS codes lor pipes uscd in chemical process
and non-Ncwtonhn fluids, suddcn cxpansion and

Unit-II Pipe surhce mugluress effects, pipe bends, Shearing chamcteristics. pressure drop lor
flow NeMonian and non-NeMonian fluids through p[es. Reiistance to flow and pressue drop.
E{ibct ofRc}rolds and apparcnt Reyrolds numher.

Unit-lII Pipes of circular and non-circuhr cross seclt)n - velocity dismbution, avemge vebcity
and vohlrctric rai,e of flow. Fhw tlrough curved pbes (Variabh cross sectbm). Effect ofphe-
fittings on pressure losses.

Unit-fv Non-Neqrtonian tluid flow through process pipes, Shear stress, Sh€ar rates beha\,ior,
apparent viscosity and its shear dependence, power liw index. yield Stress in fluils- Titr
deperdant behavior.

Unit-V Thixotropic and rheopctic bchavior, ntchanical analoglEs, vclocity prcssur.
rehtionships -for fluils, line. Pipe line design and power losses in conpressible fhrid flow,
Multiphase 1iow, Bas-kuid, sold-fluiC. thws in vertbal and horizontal pipelines. t ckhan
Manirclli relaLions. Fbw panem regirrs.

Refe rrnces:
l. Chemtal Engineering -Vol I,Coulson JM and Rbhardson J.t.
2. The ilow of Complex Mixnres In Pipe Govier, G.W. and Aziz K
3. Process Pfuing Desig[ , VolurE 2. Rip Weaver
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Chemical

CMC-803 (B) COMPUTATIONAL FLUID DY\AMICS

Unit-l Conservatbn equations for n€ss. rrlrrEntrmt and enerry; Conparison of rarious
nurncrical tcchniqucs for CFD.

Unit-II Review of finite dilErence anrt llnite elenrenl nrthods: Solution to discrerised algebric
equation;

unit-III Finite-volurnr rrtl.d tbr diflirsion probrens; Finite-vorurne n*rhod lbr convection and
diflirsion problems pressure l,elocity coupling.

UniGMonstnrction of geornrtry and discreatbn usitg Ganlbit_Flucnt.s rnaruals; Connmrcial
CFD solvcrs; Turbulancc rndcling; InTrlenEnlation of bourdary corditions.

Unit-V Infoduction to nultiphase flow: Customizing cornrrcrchl CFD soher: Unsteadv strle
sirnrlatiors.

Refere nces:
l. Conpulational Fhid Dy,fiambs: Jlre Basics with Applicalion Arderson, J.D
2. Conputatbnal Methods for Fhid Dlnamts Ferzjger, J.H. and peric. M
3. An Introdrction io Cornputational pfud Dyramics: Thr Finitc VolurE Methodl. H.K. and
Malalasekera, W

i Ea t thl,sg:y of ',.ch.nt6o,I t"il@l S.Jen(t{ Scac.. rr _ I
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Chemical neenn

CMC. 803 (C) ADVANCED PROCESS OPTIMIZATION

UnitJ Objective and Forrulation of Oprimizttior\ Inequality and Equality Constrains in Models
Fomruhtion of thc Objcctive Fmction, [.wcr anct Uppei Bounds: Sclcting Fmcrions !o Fir
EnT,irical Data. Factorial Expcrintntal Dcsigrrs, Degrccs of FrcedonL

UnitJI Econonic Objective FLurctioru, Measu.es ot prolirability. Continuiry of lmctnD. NLp
Pro_blem Sfalenrnt. Conrexity and Ib Applicarion-s, euadratic Approxinuiirn. Necessary and
Sullicicnt Conditio[s lbr an Extrcnnrm ofan Unconstraincd Functirn

uniull optimization of Unconsrrained Functions: c)ne-DirEnsionar Search Nu*ricar
Methods for Optimizing a Fmction of One Variable. Scanning and Bmckcring procedures,
Newton and Quasi-Ncwton Mcthods of UniCinr:nsional Searcl Unconst-aincd Multirariablc
Opdmization.

Unit-lv Linear Programming (LP) and Applications Geonr:rry of Linear prograrN, tsasic Linear
Progranming Definirjons and R€sults. Silplex Algoritlult Barrier Mettxrds. S€nsnivity
Anabais, Lilear Mfted Intcger progrars. Application of thc EXCEL Solver Spreadsheet loi
OptimisatioI! Formu]ation.

Unit-V I rodrction to Nonlinear Progranxljng with Constraints and Mixed_lnteger
Progmnxning. Application of Optinization in Chcnical EngineerinS. Examples of Optimizattn
in Chemtal Processcs lfte optinizing recovery of wastc heat. Optioral Shell and Tube Heat
Exchanger Desigq Optiral Desig and Op€ration of binary Distilhtion Cohum Oprimal pbe
dianrter ctc.

Refe rtnces:
l. Optimization of Chcnical Proccsscs D M Hinmr:lblau and L S lasdon
2. Optimization thcory and practicc G. S. Bc\,criCgc and R. S. Schechtcr
3. Optimizatbn fbr engineering design: Algorithms aM examplcs K. Deb
4. Mixed loteger and Non Linear Oprimjzarion C_ A. Floudas, W D Seider. J D Seader and D R
Lewin

'tk#*ffi*mr,
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Chemical E

CMC-804 (A) INDUSTRIAL CATALYSIS

^r:.-,_ l.-l:y* of I leterogeneous Cakllsis: Role of catallst conponcnts and other constitucnts.cnilractcn/etDn ol (ati[5t rnd fls stppon.

Unil-II Trarlspon Proccsses: Analysis of external Imnsport processes in hclerogcneolls reactioru

-, q.d !:d. flrLidized hed and sluny reactors. Irrlrapellel nrass translLr. heat rransfEr. massIrBnster wln chemEal rca(tbn and simultaneous mass and heat traNfer with chemical reaction.

Unit-lII Cahbat Selectivity: EtTect of inrrapellet drfflion on sclectivny in complcx reacrions,
cffect oferternal nu\s trarslir on seleclivrly.'

UnitJV Catavst Dcactivation: Modcs of dcadivation poisonin& foulints and smcring.
Dcrcm)ination ot' dcacli!.arion rourcs. comhirrcd cffcer oi rlcaciivarion ;; ,ft:", on rcrrton
mtes, elltct ofdeactiratbn on selectivity.

Unit-V. Reaclor Design: Design calcuhtion lor dcal caulyric rcactor opemring at isothemal.
adiabatic and non-adiabatic conditio,6. Devjatiorrs from id"eal reactor f..fnn*ir.". O..,g,l uf
industrial flrcd-bed, fluilizcd bed and s[ury rcactors. Thcrrnal stability oi pu"l"a U"a una
flui.Ciad bed reactors, Overview ol various areas of Green chemishy, Stx..cessful approaches to
Green Chemitry education.

Refe r€ nc€s:
l- Chemcal Engineering Kinctics Smirh. J. M
2. Catab/tic Reacrion Engineering Carbeny. J. J.
3. Ilclerogeneous CataMic Reaclors Lee. H. H
4. CiLllyic RcJ.tor Dcqip frrhxrl V. O.
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Chemical En

CMC- 804 (B) FUELS AND COMBUSTION

Unitl Enerpy crisis Present position in India and thc w,orld. O gin and Chcmical composirion,C.9:.,I*t]"1 of 1iDh, Sloragc and gcneral tsc of Indusrrial lircls,-Corrparison of varicus typcs
of lircls. Caloritic vah.r ofa iirl, LCV and HCV, nreaning and dclinition.

Unit-II Derermiratbn of IICV and LCV for soliC fuels. Bon$ calorintter, Gas caloinrercr.
Solid fuels: Wood and charcoal. Coals and their characteristis. comb$tion and availabiliry of
coals in lndia. Coalwashing and blcMing. High and hw tcllpcratlx-c coal carbonizttion_

Unit-III Manuiicnre ofcoke and recovery ofby products. pulverized coal and its conduction.Lquil lirels: Petroleun irs orjgin ard occurrence. Dislillation products of dislilhtior\ rheir
chamctcrislics and uscs. Con$ustio[ Chcmis[y of conrbustion combustion caku]aiiorls
portaining to diffcrcnt 1iE[s and fimaccs uscd in ccmmic industrics.

Unit-IV Th€oreti.al air / frrc| ratio, Excess air, Flue gas arDlysis calculations. Gaseous Fuels:
Classilbation nr:rils and denrris of the gaseous lirels. N gas. LpC, coal gas, Oil gas. produces
gas. Water gas. Semi-water gas etc.. tlreir chemical conposition.

Unit-V Manuficture and uses in detail. Nuclear fllels, their scope and chssification, Tlpes of
nuclear fuels, nrethod ol generation of nuclear energX, liom the slurces. etc.. Nuclear reactor
classificalion and gpes Accessories and iheir snrdy in detail. Nrclear filel roads. Modemlors.
Hca\y wat€r etc.. Altemate sources of cners/, Renc\.\able encr!5/, Hydroelectric. Solar.
Geothenrnl. Tidal Wind and oftcr rypes, Bio-gas. Bio-fuels. etc.

Refercnces:
l- .Fuels Tcchnology Hilx,Ls

2. Cor*uslion Engineering and l-u€ls Technology Shaha

3. Principles ofEnergz conversion Gu$ Jr. A.W.
,1. Energr resources and supply McMullan. Morgan Murmy

il ni -"-
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Chemical neerln

CMC.. 804 (C) SUSTAINABILITY AND GREEN CHEMISTRY

UnitJ Introducrion to Green Chembtry and Sustainability, the Chemistry behind Creen
Chernistry, Grccn Chcmisfy and Natural Rcsourccs.

Unit-ll. Ener$, Relatbnships: Energr souces, Ener$/ conversbns and renewabb eners/.
potential of bioliEls.

Unit-III Watcr: Propertics, Life in, and Contaminants. Dcsigning an F,nvironrne ntally Safe
Marine Antifoulant, Green Chemistry and Ecolory.

UniFlV Thc Bio:nhurc. Thc Ucosnlkrc, qoil cnd
Lcolo$ ( onsunrr pri,ducts. I)uPont pctrctc( pofucsl(r

References:
l. Crrcen Chemistry an Irtroductory Tex. Royal Socicty
2. Grccn Chcnristry, Thcory ard practicc Anastas. p.T.;
3. Introduction to Grcen Chemisiry Marlack, A.S.,

Food. Thc Antlrosphcrc and Indusrri.rl
Rcgcncratio n Tcchnobgy.

of Chemistry Lancaster. M.
Warncr, J. C.,

SSSUTMS
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Chemical

CMC-80S(A) Hydrocarbon Technotogy

Unit-I. To.inpart knowledge ofpetroleunr refining. hydrocarbon processing and derived
petrochcmicals.

Unit-II New trends in rcfinery. Chssification and Characterization: Chssification of petrobuq
Characterization ofpetroleunt liactions. Atnrospheric djstilhtion and .,acuun distillation uits.

Udit-III ThcnrBl convcrsion pnrccsscs. Conventional vis-brcaking and soakcr visbrcaking
procesc. CokmB proccs.es. Catalyrc conrenion proeesses,

Unit-Mluil cataMic cracking Catallric reformjng Hydrocracking Catalltic alkylarion
Catalltic isomrization and catalytic polyyDrizrtion. Finishing- proccsscs:-

Unit-V Sulphur conversion processes, Sweetening processes, Sokent extraction process,
Hydrotreating process. Lube oir manufacturing piocesses: Sorvent extraction of rube oir
Iiactions, Manulacture of pcboleun wax, Hydrofinishing process.

References:

I. Bhaskara Rao. B.K. Mortem Peroleun Relining Processes_ Oxlbrd & IBH publishing
Conpany P\4. Ltd. New Delhi (2007) 3rd Ed.

2. Nclson. W. L. Plrlroleun Refinery Engineering Tata McGraw Ilill publishing Conpany
Limired, ( 195{t) 4th Ed.

3. Garry,J.H. Petroleurn Refining Technologry and F.onomics, Marcel Dekker Inc.. (2001) 4
th F/.

4. Welh G. M.Handbook of perrochemicals and processes. Ashgate publjshing Ltd. (1999)
2 nd Ed.

5. Spirz P. H. Pcrrockmicals: The sc ofan induslry, John Wilcy & Sons, (1999).
6. Sarkar. G.N. Advanced Pcrroleun Relining, Khanm pubkhers, (2000).

'ro-' 
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Chemical Ensineerin

CMC.8Os (B) INDUSTRIAI SAFETY & HAZARD MANAGEMENT

Unit-I Introd&tion: SaEty progranl Engineering cthics, Accident arxl hss statistics, Acceptable
rbk, 

_Public 
perccption, Toxtolos/: Horv toxiants cntcr bblogical organisnrs, How roxicants

are climinarcd iiom bolotsical organisnls.

Unit-II Industrill Hygienc: GovcnuEnt regulations. Identificatior\ E!,ahulion Control. Fires
and Explosions: The lire tdangle. Distinction benr'een fire and cxplosiors.

Unit-lll Delinitions, Flarranability characteristics of liluils and \aapors, MOC and inefting,
ignition ener$,. Auto ignition, Auto oxidation, Adiabatic compressbn, Explosions.Desigrs to.''

prevent frcs and cxplosbns: Inerting Explosion proof equiprnent and instrlnrcnts, Ventihtbns.
Sprinkbr srstcms.

Unit-Mnrroduction to Relieli: Reliel concepts, Definirions, Lrcation of relieli. Relief rlpes,
Data fbr sizing reliefi, Relief systens. Relief Sizing: Conventional sprinS operated rel€f.s in
liquids.

Unit-V Conventbnal spring operatcd reliofs in r,apor or gas scrvice, Rupturc disc rcli;fs in
liquid, vapour or gas service. Hazirds Identifcationt process ha,atrds checklists, Hazard surveys,
Hazop safaty reviews.

Refercnces:
L Chemi:al Process Safely (FrudarEntals with applicatbns), D.A.Crowl &J.F.t r&ar
2. Industrial Hygiene and Chemical sallq,
3. SaEty and AcciCe Prevention in Chemical Operathns, H.H.Fawcen and W.S.Wood
4. Chembal engineering VoL6, Coulson and Richardson.s
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Chemical neerin g

CMC- 805 (C) OPTIMIZ^.TION TECHNIQUES

Unit-I Optinral problem formulati.rn, Single rariable oplimizatbn alSorithrs. Multi variable
optimizrtion_ Lllgorithrrt inchrding sinplex scarch llrcthod: Cauchy..s siccpcst dcsccnt rnctlr,:d;
txvcnbcrg Maqu.lrdt"s nrthod.

unitJl co,srraired optfunization argoritluN including Khun-Tucker conditio'rs. transrbmrrion
lrthods; dircct search nrthods; liberalized searcfi techniclues; feasiblc direction rrrthod.
Spccialirred algorithrfti inchrding Intcgcr programrning; gcontctric prog.anmlin$

Unit-lll Nontraditional oprimizatbn techni:lues including simuhted annealing generic
algorithms (GA). inrrodurrion to muli objccrive oprinizarjon problerlli. Appli.alion ol all rhe
aforcsaid tcchni,qucs with rhc hck, of the Fcqucntly used bcnchmark lturciiorrs tbr cngircering
design.

Unit-Mcope & Obj€crive: Optiniz^tion has becont a part of coirpurq aided design activiries
whcre the goal is not only to achieve a feasible design but also a design objective. Thc colme
provides basic knowledge of determiistic algorithms as well as algorittrrru ;hich are stochastic
in nature with probabilisti. traNition rulcs, rcw nethods in computational intclligcncc or .-sofi
conputirg" inspired by evolutionarv processes in nature, slrch as geneti. algorithrns.

Unit-V Tte course consists of lectures and a project corrponent. which includes both nbdel
bulding and prograrruning This colrse also provides an opporhmity to gcl conversaot wi 1
optimization loolbox ofMATLAB by the Marhworks. Inc.

References:
l- Engineering Optimization Thcory & Practicc, S. S. Rao,

2. Multi-Objective Optimization Using Evohrtionary Algorirhns K. Deb,
3. Process Phnt Sirularioq B.V. Babu

4. Optimizalion of Chemi.al Proccsses, T. F. Edgar, D. M. Ilinxftlbhu

-r.41 ..-Z-
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Chemical Engineerin

CMC. 8(J6 INDUSTRIAI. TRAINING PROIECT.II

The focus of the lndustriai Training project is on preparjng a working svstem or some design or
L,nderstandingofa comprex system usingsystem analysis toors and submit it the same in the form of a
write up i.e. detailproject report. The studentshould select some real lifeproblems fortheirproject and
maintain proper doaumentation of different stages of project such as need analysis market analVsis,
concept evaluation, requirementspecification, objectives, work plan, analysis, design, implementation
and test plan. Each student is required to prepare a project report and present the same atthe final
examination with e demonstration of the working system (if any).
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BEC IOI
JENGINEERING MATHEMATICS-I]

UNIT.I
DIFIERENTIAt, CALCULUS: Expansion oftirnctions by Maclaurin,s and Taylor,s theoren.
Partial dilferenliation. Euler's theorcnt and its application in approxitration and errors.Definite
Integrals. Definite Integrals as a limil ola sum, Its application in summation ofsenes. Beta and(iafima Functions. Double and Triple intcgrals. Cunaturc: Radius of curvature cenlre ol.
curvafure.

UNIT-II
DIFFERENTIAL EQUATIONS: Lincar Diffcrcntial l-tquarions with Constanr Coctl.icicnts,
Clairaut's Equation, Cauchy's Ilomogeneous diflerenlial tqualion, Simuhaneous dillLrenrial
Equations, Mcthod of Variaajon of paramctcrs.Numcrical diffcrcntialion , Nunterical intcgration
by Trapezoidal rule. Solutions ofone dimensionalhcat and wave equations.

UNIT-III
MATRICES: Rank of a marrix, Solution ol- Simuhaneous equation by elemenlary
transformalion. Consistcncy of Systcnt of Simultancous Lincar Equaiion. Synmctric, skcw_
symmctric and orthogonal malrices. Delerminanls, Eigen Values and Eigen Vectors, Cayley_
Hamilton Thcorcm and irs Application to iind rhc invcrse.

Sri Satya Universi gl!Igglnology & Medicai Sciences, Sehore (M.p.

UNIT-IV
FOURIER SERIES: Inlroduclion of Fouricr scrics. l,'ouricr scrics t'or Discontinuous functions.
Fouricr series lor even and odd fLrnction. Hall range series. Fourier Transform. Definilion and
propcrtics ofFourier translbrm. Sinc and Cosinc lransfbrm_

LAPLACE TRANSFORM: I"t.o,tu.ti..u:lTiIplac€ Transform, Laptace Transform of
elementary functions, properties ofLaplace Transform, Change ofscale propeny. second shifting
property, Laplace transform of the derivative, lnverse Laplace transfom & its properties,
Convolution theorem, Applications ofL.T. to solve the ordinary differential equations.

REFERENCE BOOKS:

L Higher Engineering Mathemarics by B.S Grewal, Khanna publication
2. Engineering Mathematics-l &ll byD.K.Jain
3. Engineering Marhematics-l & If by D.C. Agarwal
4. Advanccd Engineering Mathemalics by Erwin Krcyszig, Wiley India OR D.G. Guffy

B.E.ISEI\,{(CBCS)
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Sri Satya Sai University ofTechnology & Medical Sciences, Sehore IM.p.)

BEC I02
JAPPLIED PHYSICSI

euantum physics: UNIT-I

S^:T:ll :r,9rl",rl rheorl. Wave-parricle duatrr). \43 er wave.. Croup retocir). pharc
rerocrty and thetr r(lelionshtn UncertJrnr) principle wilh el.mcnraq prooi ond appti.ition,(dercrmination of position of a particle by-a inicroscopc, non_"* i.t.,rJ. 'o i 

"f.itrorr 
in nucleus,

:lj:l.,,,y "l 1" 
elecrron beam by. a single slir).C;mpron efl-ect anJ Compton scattertng.

Schrodrnger wav( equation: time indepcndenl & dependent. Eigen functions & Eigcn rulu"i,panicle in a box.

wave opticsi Inaerference: 
UNIT-II

Frcsncl's biprism. Intcrfcrcncc in thin films (duc ro rcflccrcd and transmittcd light). intcrfcrcncc
fronr a rvcdge shaped thin filnr. Newton.r ringq jnd Michelson.s lnterferomerer,'experimcnts and
ihcir applicalions. Conccpt of polarizcd lighr, Brcwstcr,s law. Doublc rcfracii.n, lticot prism,
quafter & halfwave plate.

Nuclear physics: UNIT-III

Nuclcar propcrtics. Nuclcar modcls: Nuclcar liquid drop modcl (scmi cntpirical ntass fonrula).
nuclcar shell rnodel, Nuclear tission and Nuclcar iusion, Chain reaction. Linear pal.ticle
accrlcrators: Cyclolron. gcncral Llcscription of Synchrctron, Synchr.ocyclotron, and Bctatron.(ieiger-Muller CounLcr. U\ei oj Barnbridge and Aurton nrass Specrrograihr.

UNIT-IV
Material Science, Superconductivity & Semiconductors:
Diclcctric matcrials, Polarizalion mcchanisms, Diclectric Loss, Basic idcas of Dia, para. Fcrro &
Ferri. Fcrrites. Piezoclectricily and its Applicarions. Magnetosrricrion. irs applications in
production of Uhasonic wavcs, Supcrconducrivity, Mcisincr Effecr, Typc i & Typc II
superconduclors- Distinclion between conductor, semiconductor & insuLator: conduction band.
Inlrinsic and cxtrinsic senticonduclors. pnjunction diodc, Zcncr diodc, npn / pnp I ransistol1s,

UNIT-V
Lasers & Fibre Optics:
Spontaneous & Slimulatcd emissioDs, Eiostein,s Coeflicients. population lnversion, purnping
Mechanisms, Components ofa laser System, Threc & four level iaser systerns; Ruby, He_Ne,
CO2 and seuriconducbr Las€rs. Introduction to Fibre Optics, Acceptance Angle, Nurnerical
Aperture, Normalized tiequency. Classitication ofoprical fibrcs. Modei ofpropagation. material
dispersior & pulse broadening in optical fibres. Appiications ofoptical fibres.

REFERENCE BOOKS:
L Quantum Physics by Satya prakash

2. Engineering Physics. Malik; HK, Singh: AK. Tara Mccraw Hill,
3. Matcrials Scicncc & Ftngg_, Raghvan V.,prenticc Hall of India.
4. Conceprs of Modern Physics. Beiser; A., Mahajan: S.. Cthoudhary; SR. Tata Mccraw

H i .

5. Solid State Physics, Dan Wei. Cengage Learning.
6. Introduction to Solids, AzarotiLV. Tata Mc Graw Hill.

rr-,rurr.r.)4RA
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Sri Sa a Sai Universi ofTechnology & Medical Sciences, Sehore (M.P.

7. Physics; A calculus based approach (Vol. | & ll) Serway;
{1. Malerials Science & Iingineering. Callister; WD. John Wiley & Sons.
9. Lasers & Optical engineering, Dass: P, Narosa publishers.
10. Optical Fibre system. Technology, Design & Applications. Kao; CK,
I L Laser Theory & Applications. Thygrajan; K, Charak; AK, Mc Millan
12. Handbook of Elecrronics, V.K_Mehta

LIST OF EXPERIMENTS:
l. Newton's Rings.
2. Resolving Powers- Telescopc. Microscope and Grating.
3. Spectrometels-R.1.. Wavelength, using pr.ism and glating
4- Expcrinlcnts conneclcd wilh diodcs and transistor.
5. Measuremcnt ofen€rgy band gap of semiconductor.
6- Photometcr
7. A.C. Mains

U

Mccraw Hill.
India L1d.
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_____rtiqql? Sai University of Techlgleg g Nlg4l!x! Sciences, Sehore (M.p.)

BEC I03
IENGINEERING N'ECHANICSI

UNIT I
Fundamentals of Mechanics: Mechanics and its rclevance. concepts o1. fbrces, laws of
m€chanics - parallelogran law. Lami's thcorem. law of polygon. concept of free_body diagram.
centroids. c€nler of gravity. area mom€nt of inertia. mass moment of inertia simple and
composite plancs.

UNIT II
friction: Laws of lricrion. static fiidion. rolling lriction, application of laws of fiiction, ladder
tiiction, wedge f'riction. body on inclined planes. simplc screw jack velocity ratio, mechanical
advantagc, cfficicncy.

UNIT III
Statics: Principlcs ofstatics, l}'?cs of forccs. concurrcnt and non-concurrcnt forccs, eontposition
oI forces. lbrces in a plane and space. simple stresses and strains, elastic coefficients. Irusses and
Indctcrminatc Irusscs-

UNIT TV
Kinematics: Fundamcntals of rcctilincar and cufl,,ilincar motion, applicalion oI gcncral
equations. concepl of relalive velocity. analytical and graphical techniques.

UNIT V
Dynamics Principles o1-dynamics, D'Alembcrt's principle, consenr'ation ol momenlum and
cncrgy, vibrations of simplc systcms.

REFERENCE BOOXS:
1. Popov, E. P.. Dngineering Mechanics ol'Solids, pub.: prcotice Hall. 1998.
2. Shamcs. I. H. and Rao. G. K. M., Engincering Mcchanics Static and Drnamics. pub.:

Pearson Education. 2009.
3. Beer. F. P.. and Johnson Jr. E. R.. Veclor Mechanics for Engineers, pub.: Mccraw Hill.

ofpublication: 2009.
4. Rao, J. S. and Cupta, K-, Introductory Course on Theory and praclice of Mechanical

Vibrations. Pub.: New Age httenlalionul. 1999.
5. Kumar, K. L., Kunrar, V. Engineering Mechanics, Pub.: TataMccrawHill,20ll.
6. Palanichamy. M. S.. and Nagan, S.. Engineering Mcchanics Statics & Dynamics, Pub.:

Tata Mccraw Hill- 2002
7. Timoshenko. S. and Young. D- II.. EngiDeerinS Mechanics, Pub.: McGraw Hi11.2006.

:i!tal, thr'- - i :'1' I i6d Scnccs st'rr''
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_tiqrylqlluniversity of Technology & Medicat Sciences, Sehore (M.p.)

BEC 104

JCOMMUNICATION SKILLSI

UNIT-I
Communication: Meaning. proccss. barriers to communication. Importance oI communication
skills for engineering students and job seekers. Verbal and nont,erbal communication. Role of
body language in one's personality.

UNI'I'-II
Review of English Grammar: Tcnse [teaching and leaming by prac(ice]. Sentcnce completion.
Verbal analogies. Verbs of daily use [at least a vocabulary of 500 words]. Advance vocabulary
for GRE, GATE, IELTS, TOEFL and Pcarson's Tcsl, SAT. Variety of spokcn English [with
special cmphasis on pronunciation]. Reading Comprehension

UNIT-III
Writing Skills: Letter wriring: formal and infbrmal. Applications. Repon wriling. Note wriling.
Email ctiqucttc, Rcsumc making

UNIT-IV
Listening Skills: Introduction to lislcning. Diffcrencc among listcning. hcaring and ovcrhcaring
Traits ofa good listener. Barriers ro eft'ective listening and tips fbr effeclive Iistening.

UNIT-V
Presentation skills: Introduction to presentation and its importancc, purposes of presentation.
Analyzing audicncc,Ef}'cctivc prescnration through visual aids and proper body language.
Intcrview skills.

References Books:
1. Flucncy in English - Part ll, Oxford Univcrsity prcss, 2006.
2. Busincss English, Pearson, 2008.
3. Language, Literature and Crcativity. Orient Blackswan,2011.
4. Languagc through Literature (fbrrhcoming) ed. Dr. Caui Mishra, Dr Ranjana Kaul, Dr

Brati Biswas
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Sri Satya Sai Universiry of Tecllgbry & Medical Sciences, Sehore (M.p.)

BEC I05
JENGINEERING GRAPHICSI

UNIT I
Scal€s: Representative f'actor, plain scales. diagonal scales. scale ol. chords. Conic sections:
Construction.ofcllipse. parabola. hyperbola by dilferent methods; Nonnal and Tangen!. Special
Curves: Cycloid, Epi-cycloid, Hypo-cycloid, Involutes, Archimedean an<i logarirhniic spirals.

UNIT II
Projection: Types of projection, orthographic projection, first and rhird angle projection,
Projection of points and lincs . Linc inclined to one planc. inclincd wirh both ille plane. Truc
Length and True Inclination. Traces olstraight lin€s.

UNIT III
Projection of planes and solids : projection of planes like circle and polygons in difltrent
positions; Ilo.iccti.n of polyhedrons rikc prisms, pyramids and soriils oi r.cvorutions rikc
cylinder, cones in differenl positions_

UNIT IV
Section of Solidsi Section of right solids by normal and inclined planes; Interseclion of
cylindcrs. Development of Surfaces : parallcl linc and radial - linc nrcrhod for right solids.

UNIT V
lsometric Projections: Isonlctric scale. Isomclric axcs, Isomctric projcction front orthographic
drawing. Computer Aided Drafting (CAD): Introduction. benefit. soliware,s basic colnmands
of drafting cntitics likc linc, circlc, polygon, polyhcdron, cylindcrst transtbrmations and oditing
commands like mo,,e. rotale. nrirror. array; solution ofprojection problems on CAD.

Reference Booksi
l. Visvcsvaraya Tcch. Univcrsity; A Prcmicr on CoDtputcr Aidcd Engg drawing; VTU

Belgaum
2. Bhalt N.D-: I-lnginccring Drawing, Charorar
3. Venugopal K.; Engin€cring Graphics; New Age
4. John KC; Engg. Graphics for Dcgrcc; PIlt.
5. Crll P.S.: L.nginccring Drawrng: kararia
6. Jcyopoovan T.; Enginccring drawing & Graphics Using AutoCAD: Vikas
7- Agrawal and Agrawal; Engineering Drawing;IMH

- a 3i * kl;i'" \' 't;w*'"-
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Sri Sai University oFTechnol & Medical Sciences, Sehore (M.P.

Elective
BEC 106 (A)

IPRINCIPLES OF MANACEMEN'I'I

U:{IT.I

Overview of Managementi Definition - Management - Role of managers - Evolution of
Management thought- Organization and the e \,ironmental factors Trcr)Js ;d Challenges of
Management in Clobal Scenario.

UNIT.II

Planning: Naturc and purpose of planning - Planning ploccss - T1,pcs of plans - Objcctivcs -
Managing by objecrivc (MBO) Strategies - Types of stralegies - policies Decision Making _

Types ofdccision - Dccision Making Process - Rational Decision Making

UNIT-III

Organizing: Nature and purpose of organizing - Organization structurc - Fonral and infonnal
groups ,l organization - Line and Staff aulhority - Departmentation - Span of control
C€ntralizalion and Dccentralization - Delcgation of authority - Staffing Sclcction and
Recruitment - Orientation - Career Development - Career stages Training perfbnnance
Appraisal.

IJNIT.IV

Directing: Crealivity and Innovation - Morivalion and Satisf'acrion - Motivation Thcories -
Lcadcrship Styles - Lcadcrship theories - Communication - Barricrs to effcctivc communication -
Organization Culture - Elernents and types ofculture - Managing cultural diversity.

UNIT-V

Controlling: Proccss ofcontrolling - TJpes ofcontrol - Budgctary and non-budgetary control e
techniques - Managing Productivity - Cost Control - Purchase Contol- Maintcnance Control -
Quality Control - Planning operarions.

Reference books:
l. Hellriegel, Slocunr & Jackson, ' Management - A Competency Based Approach'
South Westem, Ioth edition, 2007.
2. Harold Koontz, Heinz Weihrich and Mark V Cannice, 'Management - A global
3. Stephen P. Robbins and Mary Coulter, 'ManaSement', Prentice Hall of India, 8th
4. Charles W L Hill, Steven L Mcshane. 'Principles ofManagement', Mcgraw Hill
Special Indian Edition, 2007.

, Thomson

edition.
Education.

'Cf.iu- -
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Sri Satya Sai University ofTechnology & Medical Sciences, Sehore (M.P.)

BltC 106 (B)
IIMPACT OF SCIENCE & TECHNOLOGY ON SOCIETYI

UNIT-I
Human-Centered Social Framework/Human Capital: This theme conlbines the tbcus on new
economic theory and human capital with the role of entrepreneurship and innovation, placing
them in a wider theoretical context- Human Capital is a central unif,ing theme ofthe Academy,s
work and also a central strategy for brcaking out ofthe narrolv conceptions and stifling economic
policics that prevail now. The therne also fbcuses on the catalltic role ol the individual in social
change. exemplified in economy by the role of cn trepreneurs. It also encompasscs the issue of
human rights and econorric rights. including the right to employnent.

UNIT-II
The Nefwork Society: This thcrrc focuscs on Social Capital and is a complemcnt to thc onc on
Human Capital. Organization is a deterninant of social productivity and human welfhrc. The
thcme hcrc is thc crcativc rolc of organization in social dcvclopmcnl, thc enormous productivc
potential generatcd by advances in social organization and the opportunities to utilize innovative
organizational modcls and delivery systcms to accclcratc social progrcss in business, education,
scientillc research and govenlance. Traditional economic theoty and contemporary
prcoccupatio. with fiscal and monctary policy ignorc thc kcmcndous potential for organizational
innovation as a stimulus to social changc. A comprehensive strategy tbl addressing social
problcms nccds to givc suttcicnt promincncc to this aspcct.

UNIT-III
Economic theory and real €conomy: Thc Ncwtonian view of economics, in particLllar, and
social scicncc in gcncrul ignorcs important thcorctical advanccs in thc physical scicnccs and
critical aspects ofcconomic reality. This therne could actually enconrpass a wid€ range olissues
rclatcd to cconomic theory in an intcllcctually challcnging manncr which would includc
contributions from non-economists. Re-valuing Nature: Currcnt th€ories based on thc
cflicicncy ofmarkcts ovcrlook thc gross incf'ficicncy ofcconomic systems that scck to maximizc
return to investors by wasteaully consllming natural resources or grossly undervaluing and
undcrutilizing hunran capital. Economic thought and practicc arc rcoricnted to lakc into account
Ihc rcal value of natLrral and human rcsources to present and future generations and forolulate
efiictivc public policies designed to optimize rhe efficiency of the overall social syslcm. This
Iheme should re-€xaminc the concept of econo,ric value and its rol€ in promoting sustainable
human welfare and well-being. Energy plays the central role in society's relationship with thc
environment: this theme can also highlight the potential for new and altemative energy sources.

UNIT-IV
The Clobal Workplace or Global Employment Challenge: Likc climate change, thc challcngc
has become global and requires a wider understanding of the multiplc lhctors afltcting job
crcation and rctention, including trads, dcmography, aging, migration, technological
development. lax policies. Internet, global sourcing. productiou strategies. outsourri,rg. rcsouruc

depletion, etc. The notion ol regional and global economies raised here has direct relevance to
the Euro zone and EU.

-t..t,It+
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______:qiq!yaql!!lryglllty of Technology & Medicat Sciences, Sehore (M.p.l

Recognizing Talents and Genius -- educalion tbr the 2lst Century: A comprchcnsive social
strategy must give a central place to th€ role of education and training in preparing youth lor
productive engagemcnl in a rapidly changing and increasingly complex and sophisticated world.
The Inlemcl is set to bccome the nrain delivery system for expansion of the global educational
system to mcel the rapidly expanding needs oldcveloping counlries. Il also has an essential role
to play in vocational training to close the gap between fie ne€d and availability of skilled
individuals in the worktbrce. One olthe challenges will be to prepare youth fbr entrepreneurship
and self-employment.

UNIT-V
Sharing Knowledge, Innovation & Creativitl for Human Welfare: This thcme covers the
broad issue of how to make available to industrial applications the existing large amount of
scicntific knowlcdgc and technical innovations. Particular cmphasis will be givcn to thc
development of a sustainable human well'are. including the field of health care. which is one of
the world's fastcst growing industrics, accounting fbr more than ten pclccnl of thc cconomy in
most developed nations. The general awareness is increasing on this topic. but the managemen!
of S&T nccds to dcvclop instruments and a consensus to promotc &r1a sharing and cconomic
exploitation in developing countries. Freedom and equality: This theme, thal should address the
lack of balancc bctwecn dcvcloped and dcvcloping countrics, is vcry much jn kecping with thc
programmes ot lhe lnternational Higher Education and Research Centers operating in Triestc,
oftcn in closc collaboration with LINESCO. such as thc Intcmational Ccntrc for Thcorctical
Physics. which hosted the Forum.

References books:
l. Bijker. W. E.. Hughes. T. P.. Pinch. L and

l'rchnologrcal Sy\rcrn.' \c$ Dircctii)n. in
MIT Press. Cambridge, 20l2

2. Bohman, Jamcs (l99ll). "Thc Coming of Agc of Delibcrativc Dcnlocracy". Thc Journal
ol'Poliriljal Philosonhy. o (,lr: 400--125

3. Fccnbcrg, Andrcw (1995). Ahcmativc Modcmity: Thc Tcchnical Tum in Philosophy
and Social Theory. University olCaliibmia Press.

4. Goldnran, Stcvcn L. "No Innovation Wilhout Rcprcscntation: Tcchnological Action in a
Democratic Socicty. " New Worlds. New Technologics, New Issucs ( 1992): 148-60.

5. AIlison, Bill, and Sarah Harkins. "l,ixed Fortunes: Biggest Corporatc Political Intcrcsts
Spcnd Billions. Gct Trillions." Sunlight Foundation Blog. Sunlight Foundation. l7 Nov.
2014. Web.2l Apr.20l5.

Douglas, D. G.. The Social Construction of
thc Sociology and History of Tcchnology.
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aEC t 06 (c)
JBASIC COMPUTER ENGI\EERINGI

UNIT I
Introduction To Computers: Classification, Gencralions, Applications, Basic blocks of a digital
comput€r. Nuntber Systems: Dccimal. Binary, Octal. Hexadecinral Conversions. Logic Gites:
Definition symbols and trurh rables of NOT.AND, OR. NAND. NOR, EXOR Gate.s, Simple
application in delcloping combinarional logic circuits.

UNIT II
Personal/ Micro Co,nputersi Colnputcr Peripherals (Monitor, Keyboard, Mouse, Speaker.
CD/DVD ROM), Insidc CPU Box: Morhcrboad, I/O Cards, Cablcs, HDD. CD-Drivc. Mothcr
Board In Detail: Nomenclature. technology. standards CpUs(AMD,INTEL. Cyrix), CpUs: CpU
ovcr ck)cking, troublcshooting, CPU problcrns, Chip Scrs(AMD, Inrcl, VlA, SIS,OpTI).

UNIT III
Memory: Basic Concept, Types of Memory. Memory Chips( RAM, ROM). Logical and physical
organization of mcmory in compulcr, Cache Mcnrory. Pc-Asscrnbly And CMOS Sctup and
Troubleshooting: SMPS, Identification ofcables and compurers porrs, Mounting Molherboard in
cahinct. Fitting olcabinct, CMOS Sctup Troublcshooting.

UNIT IV
Basic of Printcrs & Scanncr:-Typcs oF pintcrs and prinring mechanisnr, Dot Matrix printcrs,
laser printcr. Inkjet printcr, line pinter. Installation ofa prinler driver. Troubleshooting pflnrcrs.
Working principles oI Scanncr. Barcodc Scanncr.

Sai University of Technolo & Medical Sciences, Sehore (M.P.J

UNIT V
LAPTOP: lntroduction of laptop and comparison ofvarious Laptops, Block diagram of laptop &
description of all ils sections, Study of parts of a laptop, Inpur system: Touchpad, Trackball,
Track point, Docking station, Upgrade memory, hard disk, replacing battery, Configuring
wireless intemet in a laptop.

References i
l. Hardware bible By : Winn L Rosch, Techmedia publications
2. Trouble shooting, maintaining and repairing PCs By : Stephon J Bigelow Tata Mccraw Hill
Publication
3. Modem AII about printers By i Manohar Lotia, Pradeep Nair. Btal Lotia BPB publications.
4. Charles H.Roth Jr. Fundamentals of Logic dcsign 4th edition Jaico publishing housc
5. Hayes Computer Architecture and organization - TMH 1998

PracticalWork

l. Switch Board Wiring and Testing
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2. Soldering and De-Soldering Praclice
J. Voltage Measurement ofDifferent Circuits
4. Testing and Measuremenl ofSMPS
5. Assenbling ofa Compuler
6. Installalion of differenr Operating Systcms
7. Installation ofdifferent device d vers
8. Installation of dif'ferenr Application Sotiware

9. hlstallation and Troubleshooting olPrinter
I 0. Installation and Troubleshooting of Scanner
I L To Repair and Troubleshooting ofSMPS, Monitor and Morherboard
I2. Identification ofPo(s and Cables used in PC
13. Troublcshooting PC (Stcp by Stcp)
14. Wireless network conliguration in laptop

s
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Sri Satya Universi ofTechnologr & Medical Sciences, Sehore

BEC - 2OI
ENGINEERING MATHEMATICS.II

UNIT-I
Ordinary Differential Equations: Second Ordcr Iinear differcntial equarion with variable
coefflcieuts, Mcthods one intcgral is known. relnoval of first derivative. changing of indepcndent
!ariable and variation ofparamcler, Solution by Series rnethod, Solution ofordinarJ ditl'erenlial
Equation (Taylor Series, Picard Method, Modified Euler's Method, Runge-Kurta Method,
Milnc's Prcdictor & Coftcctor Mcrhod)

UNIT.II
Functions of complex variables : Analylic lunctions. Harmonic Conjugat€, Cauchy-Riemann
Equations, Line Integral, Cauchy's Thcorenr. Cauchy's Integral Formula(without proof).
Singular Points, Poles & Rcsidues. Residue Theorem . Application o[ Residues theorcm lor
evaluation of real integrals.

UNIT- III
Numericel Analysis : Errors & Approximalions. Solution of Alg€braic & Trancedental
Equations (Regula Falsi. Newton-Raphson, Iteralive. Secant Medlod). Solution oI sin]ultaneous
linear equations by Gauss Elimination. Gauss Jordan, (lrout's methods. Jacobi's and Gauss-
Siedel Itcrative nethods.

UNIT-IV
Probability and Statistics : Probability Mass funcrion. Probability density function. Discrere
Distribulion, Binomial. Poisson's. Conlinuous Distriburion, Normal Dislribution. Exponenrial
Distribution ,Camma Distribution. Beta Distribution, Baye's Theorem .Testing of Hypothesis

IStudcnts t-tcst,Fishcr's z-tcst, Chi-Squarc Mclhod], Corrclation and Regrcssion , Curvc - Fitting
(Mcthod of Lcasl square).

UNIT-V
Vector Calculus: Differentiation of vectors, scalar and vector point function, geometrical

meaning of Gradient, unit normal vector and directional derivative, physical interpretation of
divergence and Curl. Line integral, surface integml and volume integral, Creen's, Stoke's and

Gauss divergencc thcorcm.

REFERENCE BOOKS
l. Higher Engineering Mathcmatics by B.S Crewal. Khanna Publication
2. Engineering Mathematics-ll & III byD.K.Jain
3. Engincering Mathematicsll & III by D.C. Agarwal
4. Advanccd Engineering Mathematics by Erwin Krcyszig. Wilcy India OR D.G. Gufty
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Jri Satya Sai University of,Technology & Medical Sciences, Sehore (M.p.)

BEC .202
APPLIED CHEMISTRY

UNIT . I
Water : Specifications for waler, analysis of waler -alkalinity. hardness and its deteminalion
(EDTA method only). Water for domcstic use. Water softening processes Limc Soda proccss,
Ion cxchangc method, boilcr fccd watcr. boilcr problems-scalc, sludgc. prinring and loaming.
caustic embitlernrent and corrosion. their causes and prevention. rcmoval of silica. renoval of
dissolved gases. carbonate and phosphate conditioning, colloidal conditioning. calgon treatment.
Numerical problems on alkalinity. hardness, Limc-Socla process and lon exchange method.
EDTA method.

UNIT - II
Fuels : Classification, combusiion and chcmical principles involvcd in it, caloriiic valuct gross
and net calorific values and their delennination by bomb calorimeter.
Solid Fuels: Proxinale and ultimarc analysis of coal and ihcir imporrance. High and low
temperature carbonisation, Cokc: Its manut'acture by OIto Hoafman oven. Liquid Fuels:
Conversion of coal into liquid fuels (Bergius process and Fisher-Tropsch process) and
mcchanism, Pctrolcum: its chcmical composition and fractional distillation, cracking ofhcavy oil
residucs thermal and catalyic cracking, knocking and chemical structure. octan€ number and
cetane number and their significance, power alcohol.Numerical on calorific value. combustion.
proxinralc and ultimate analysis ofcoal.

UNIT - III
Environmental Pollution and Controli Air Pollution : T),pcs ofpollutants, soutce cffects, sink
and control of primary pollutants CO, Nox. HC, Sox and paniculates. effects of pollutants on
man and elvironment photochemical smog and acid rain. Water Pollution: Classificatiorr of
pollulants, their sources. waste water trealment dornestic and industrial. Soil Pollution:
Composition of soil, classitication and ell'ects of soil pollutants and their control. Solid Wrste
Pollutioni Classitication, waste treatment & Disposal merhods (Co,nposting, sanitary landtilling,
thermal processes, rccycling and reuse). Hazardous Wastes: Classitication radioactive,
bionrcdical and chemical, trcatmcnt and disposal - physical, chcmical and biological processcs.

UNIT - IV
Polymers : Introduction Io Polyner chemislry: Classification of Polymers and Types of
polymerizalion Plastics: Constitucnts of plastics, Thermosets and Thcrmoplastics. Preparation,
Propcrtics and Uscs of Polycthylcnc, Bakclite, Tcflon, Tcrylcncand Nylon Elastomers: Natuml
rubbcr, Vulcanization, Synthetic rubber- Preparation. Properties and Applications ofSBR. Buna-
N. Bulyl and Neoprene rubber. Fibers (nylon 6. nylon 66. cellulose fibers. Dacron) Glass:

lntroduclion. Definition ofglass. its Prop€rties. Manufacluring ofglass. lmportance ofannealing
in glass making, Types ofsilicate glasses and iheir commercial uses.

E.F 2016
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Sri Satya Sai University ofTechnologr & Medical Sciences, Sehore (M.p.)

UNIT _ V
Materials Chemistry: Lubricants: Principles and tlnction of Iubricants - Types of Lubrication
and Mechanism - Thick Film or Hydrodynamic Lubrication, Thin Film or Boundary Lubricarion,
Extremc Prcssurc Lubrication, Viscosity, Rcdwood Viscomctcr, Viscosity, flash and fir.c point,
cloud and pour point. aniline point. Neutralization Number and mechanical.Mechanisrn of
lubrication. solid and liquid lubricant. Properties of lubricants. Numerical problems bascd on
viscosity index.

Cement: Dclinition, composition, basic constitucnts and thcir significancc Manut'acturing of
Portland ccmenl by Rotary Kiln technologych€mistry of setting and hardening of cem€nt
(rcaclions). Refractory: Dcfinilion, classification, Propcrlics ofgood rcfractory dctailcd study of
silica and fire clay relractory and th€ir applications.

R€fer€nce Books:

l. Chemistry in Engineering & Technology (Vol I & II) (Larcsl ed.), By J.C. Kuriacose& J_

Rajaram

2. Environmcntal Chemistry & Pollution Control ( Latcsl cd. ), By S.S. Dara

3. Applicd Che'nistry (Latest ed.). By H.D. Cesser
.1. Engine€ring Chenlistry(Latest ed.). By Jain & Jair
5. Basics ofEngineering Chemistry(Lates! ed.),By S.S. Dara
6. Text ofEngineering Chemistry by S.S. Dara&Mukkali S. Chand &Co,New Delhi(2006)
7. Engineering Chen]istry by B. Siva Shankar Mc.Graw Hill Publishing Company

Linlilcd.NcwDclhi.
8. Ingineering Chemistry J.C. Kuriacase& J. Rajararn. Tata McGraw IIills co., New Delhi.
9. Chemistry of Enginecring Materials by CV Aganval.C.P Murthy, A.Naidu. BS

Publicalions.

10. Chemistry ofEngineering Materials by R.P Mani and K.N.Mishra, cengageleaminS.
I L Applicd Chcmistry A toxt for Engincering & Tcchnology Springar (2005).

12. Tcxt Book of Enginccring Chcmistry Shasi Chawla, Dhantpat Rai publishing Co,npany
.NewD€lhi.

13. Engineering Chemistry R. Copalan. D. Venkatappalya. and D.V. SulochanaNagarajan-
VikasPublishers.

LIST OF EXPERIMENTS :

NOTE: At least l0 ofthe following core cxpcriments must be performcd during the scssron-

I. WATER TESTING
(D Determination ofTotal hardness by Complex metric titration method.
(ii) Determinationofmixedalkalinity

t^t OH'& COt--
(b) cor--&HCor--

(iii) Chloride ion estimation by Argent metric method.

w.E.1.2015
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Sri Satya Sai University of Technology & Medical Sciences, Sehore (M.P.)

2. FUtrLS & LUBRICANT TESTINC

(i) Flash & fire points determinatio n by
(a) Pcnsky Martin Apparatus,
(b) Abel's Apparatus,
(c) Clcvcland's opcn cup Apparatus.
(d) Calorilic value by bomb calorimeter
(ii) Viscosily and Viscosity indcx detcnnination by
(a) Redwood viscometer No. I
(b) Redwood viscometer No. 2
(iii) Proximate analysis ofcoal
(a) Moisture content
(b) Ash conteot
(c) Volatile matter content
(d) Carbon residue
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Sri Satya Sai University ofTechnology & Medical Sciences, Sehore (M.p.)

BEC - 203
BASIC CIVIL ENGINEERING

UNIT- I
Overvierv of Civil Engineering : Types of Infrastructures, Effect of infrastrucrure facilities on
economy and environmcnt, Role of Civil Engineers in the infrastrucfural Dcveloplnent
Introduction to sub-domains of Civil Engineering, Size of Infrastructure Industry, emerging
trends in infra spcnding through public and public-privatc parrncrship (PPP), talenr shortagc, and
global trends in workforce mobility and skill-demands.

UNIT . II
Stages in the life of construction : Design, Construction, Maintenance, Repair,
Demolition/Recycling; an overview of htdian Standards, ullits and conversion factors for
Lengths, Areas, Volumes and Weights; Oppoftunities and challenge of India's Infrastructure,
Interdisciplinary nature of Civil Engineering Projects.

UNIT - III
Roads : Types of Roads, Nagpur Road PIan, Components of Road and their function; Bridges:
Important parts ofbridges. classification ofbridges; Types ofDanrs-

UNIT . IV
Prop€rties and classification of building materials : Stones, Bricks, Sand, Limcs, Ccmcnt,
Mortar, Concrete, Steel.

UNIT - V
OveNiew of Indian Road Congressi National Highway Authority of India (NHAI) and
American Socieiy ofCivil Engineers (ASCE). Emerging areas and new iechnologies in the field
ofcivil engineering.

REFERENCES
l. Ele ents ofcivil Engineering by MD Saikia, B Mohan Da-s, MM Das, PHI Learning

Private Limired, 2015
2. Prakash M.N. Shesha, Ganesh 8.. A Textbook on Elements ofCivil Engineering.

PHI Leaming Pvt. Ltd. Snrdy material provided by the instructor
3. "Basic Civil Enginecring", Ramamrutharn. S, Dhanpat Rai Publishing Co. (P) Ltd.

List of Practicals I

L To perform leveling exercise by height ofinstrument ofRise and fall me$od.
2. To measure horizontal and vertical angles in the field by using Thcodolito.
3. To determine (a) normal consistency (b) Initial and Final Selting time ofa cement
Sample.
4. To determine the workability offresh concrete ofgiven proportions by slump test or
compaction factor tcst.
5. To determine the Compressive Strength ofbrick .

6. To determine particle size distribution and fineness modulus ofcourse and fihe
Aggregate.
7. To verify bending moment at a given section ofa simply supported beam.

{*<lqZii*
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Sri Satya Sai U niversity of Technolo$r & Medical Sciences, Sehore (M.p.)

BEC - 204
BASICS ELECTRICAL & ELECTRONICS ENGINEERING

UNIT I
Introduction : Sources olenergy Circuil Corcepts - Concepts ol nctwork. Active and passive
clcments, Voltage and currcnt sourccs, Concept of lincarity and Iincar network, Unilatcral and
bilateral elements - R, L and C as Iinear elentents, Source transformation Kirchhof'fs laws; Loop
and nodal mcthods of analysis; Dclta-star and star-dclta convcrsion; Nctwork theorcms -
Superposition theorem, Thevenin's theorcm. Nonon's th€orcm and Maximum power Transler
theorcm.

UNIT II
Single Phase AC Circuits: Single pluse EMF gcneration. average and effective values of
sinusoids, j operations! complex representation of impeda.ces, phasor diagrams, power t'actot.,
power in complex notation, solulion of series and parallel circuits. Introduclion to rcsonance in
series RLC circuit. Numerical problems; lntroduction to domestic wiling. Threc Phasc AC
Circuits: Three-phasc systems: Star and delta connections, three-phase three wire and three-
phase four-wirc systcms, analysis of balanccd and unbalanced star and dclta connected loads,
power in three-phase balanced circuits. Numericnl problerrs.

UNIT III
Measuring Instrumcnts : Tlpes ot'instrumen!s. Construction and working pl.inciples ofPMMC
and Moving Iron type voltmeters & ammetcrs. Use of shunls and multipliers; dynamometet.
wattmeter, AC watt-hour mcter. Magnetic circuits: Ampcrc's circuital law, B H curve,
Hysteresis, Pcmleahilily and Reluctance, Solulion of magnetic circuits. Hysteresis and cddy
current losses.

UNIT IV
Singlc Phase Transform€r : Tmnsformers: Construction and operatiolt of singlc phase
transforrner, EMF equation, ratings, phasor diagram on no load and full load, equivalent circuit,
regulation and efficicncy calculations, open and short circuit tests, single phase auto-transfonner

UNIT V
Electric Machines : Working principle. Conslruction and applications of DC machines and AC
machines, Singlc phase induction motors - split phase, capacitor start and capacitor start & run
motors; EMF and Torque equations, Characteristics ofDC generators and motors, Speed conlrol
ofDC moiors and DC motor starters.

REFERENCES :

l. E. Hughes, 'Electrical Technology," Pearson Education. 2010.
2. L J. Nagrath & D. P. Kothari, 'Basic Electrical Engineering' TATA McGraw Hill Edu.
3. V. Del Toro, "Electrical Engg Fundamentals," PHI Leaming.
4. B. Dwivedi & A. Tripathi "Fundamentals ofElectrical Engineering" Wiley India.
5. D. A. Bell, "Electric Circuits," 7th Ed., Oxford Higher Education.
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Sri Satya Sai University ofTechnolo & Medical Sciences, Sehore IM.P.)

LIST OF DXPERIMENTS:

L To study thc steady statc rcsponsc of serics R-L circuit with AC supply and to lind
impedance, power and power factor ofthe circuit.

2. To study thc srcady statc rcsponsc of scics R-C circuit with AC supply and to find
impedance, pow€r and power thctor ofthe circuit.

3. (a) To vcrify "Thcvcnin's Thcorcm" by finding its Thcvcnin,s cquivalcnr circuit 5,10,
l5v.
(b) Determinc thc load currcnl for RL: 120 Ohm. I K Ohm & 390 Ohm

4. To study the construction and basic principle of working of a single-phase induction
motor.

5. To verify the law ofresislance connectcd in parallel circuit.
6. To verify the law ofresistance connected in series.
7. To analyze a two Mesh circuit and lo determin€ ihe current in €ach branch ofthe circuit.

W.E,F
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Sri Satya Sai University ofTechnology & Medical Sciences, Sehore (M.p.)

BEC - 205
ENVIRONMENT AND ETHICS

UNIT I
ENVIRONMENT, ECOSYSTEMS AND BIODII ERSITY: Definirion, scopc and
importance of Risk and hazards; Chemical hazards. Physical hazards, Biological hazards in the
cnvironmcnt, curcopt ol an ecosystcnt. slructurc and function of an ccosystcrt. Encrgy flow in
(he ecosystem- Ecological succcssion proccsses. Introduction io biodiversity. value of
biodiversity. Biodiversity at global. nalional and local levels. In-situ and ex-situ conservation of
biodiversity.

UNI'T II
ENVIRONI\{llNTAL POLLUTION: Dctlnirion causes. cff'ccts and control mcasurcs ot': (a)
Air pollution. (b) Watcr pollution, (c) Soil pollurion, (d) Marinc pollurion, (c) Noisc pollulion, (f)
Thermal pollu[ion, (g) Nuclear hazards. Role of an individual in prevention of pollution.
Pollulion case studics. Iiield study ol local polluted sire Urban i Rural / Industrial /
Agricultural.

IJNIT III
NATURAL RESOURCES i Forest resources: Use and over-exploilation. deforestation. Water
resources: Use and ovcrutilizalion of surface and ground lvater. danrs-benetlts and problcnls.
Mineral resources: Use and cxploilalion. environnrental ell'ecls ofexllacting and using mineral
resourccs. Food resources: World lbod problems, changes caused by agriculture and overgmzing,
clfects of,noderr agriculture, teftilizer-pesticide problems, water Iogging, salinity. Field study of
local arca to documcnt cnvironmcntal asscts rivcr 'forcst / grassland / hill t mountain.

UNIT IV
SOCIAL ISSUES An-D THE ENVIRONMENT : Irom unsustainable to sustainable
dcvclopmcnt urban problems related to energy water consen'alion, rain wJter harvesting,

watcrshcd lnanagc,ncnt - rcscttlcmcnt and rcbabilitation of pcople; its problcms and conccms,

case studies role of non-govcmmental organization environmental ethics. I-.nfbrcement

maohincry involved in cnvironmcntal legislation- ccniral and statc pollution control boards

disaster management: floods, eanhquake, cyclone and landslidcs. Public awareness.

UNIT V
HUMAN POPULATION ANf, THE ENVIRONMENT: Population growth. variation arnung

nalions population cxplosion family wclfare programmc onvironnrcnl and human hcalth,

Environnrenlal impact analysis (EIA)- -Gls-remole sensing-rolc of information technology in
environment and humaD health. Public participation is aD important aspect which scnes the

environmeDtal Prolection.
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REFERENCE BOOKS :

I. Trivcdi R.K. .,Handbook of Environmcntal Laws, Rulcs. Guidelincs, Complianccs and
Standards-. Vol. I and II. Enviro Mcdia.

2. Cunninghafr. W.P.Cooper.. T.ll. Gorhani. ..Environmenral Encyclopedia.. Jaico
Publishing Housc, Mumbai. 2001.

3. Dharmcndra S. Sengar. ..Environmcnral laur', Prenrice hall of lndia pVT LTD. Neu.
Dclhi.2007.

4. Rajagopalan- R. .,Environmcnlal Studics - Fronr Crisis to Curc", Oxford Univcrsity prcss.

2005.

5. Gilbert M.Mastcrs. .,lntroduction to Enviro,tmenlal Eogineering and Science". 2nd
edition. Pearson Educa1ion.2004.

6. Benny Joseph. ..Environmcntal Science and Engincering". Tata Mccraw llill. New
Delhi.2006.
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Sri Satya Sai University ofTechnology & Medical Sciences, Sehore (M.P.)

BEC _ 206 (A)
Energy Sources

UNIT I
Introduction to Energy: Definition and units ofenergy, power, Fomrs of€nergy. Conservation
of energy. Energy flow diagram to the carrh. Origin of fossil fuels, rime scale of lossil fuels.
Renewable Energy Rcsources, Role of energy in economic development and social
transformalion.

UNIT II
Energy Scenrrio : Rolc of cncrgy in economic dcvelopmcnt and social transformation: Encrgy
& GDP, GNP and its dynamics. Indian Energy Scenario, Comnrercial and noncommercial fonrs
of energy, Fossil fuels, Renewable sources including Bio-fuels in lndia, their utilizarion pattem

in th€ past, prcsenl and future pmjections of consumplion pattern. Developm€nt and
Environment, Energy for Sustainable Development. Global Energy Issues, National & State

Lcvcl Encrgy Issucs.

UNIT III
Non-Conv€ntional Source of Energy : Forms & characteristics of renewable energy sourccs.

Solar energy, Thermal Applications of solar ener€y, Photovoltaics technology and applications.

Energy from biomass, Thermochcmical. Biochemical conversion to fuels, biogas and its
applications. Wind Encrgy, Wind charactcristics, Resourcc asscssmcnt, Horizontal & vcltical
axis wind turbines, Electricity generation and water pumping. Ocean Themlal EnerSy

Conversion (OTEC), Geothermal, Tidal and Wave energies.

UNIT IV
lntroduction Hydrogen & Nuclear Dnergy :

Hydrogen Encrgy: Hydrogen pathways introduction - curreit uscs, General introduction to
infrastructure requirement for hydrogen production. slorage, dispensing and utilization, and

hydrogen production power plants. Nuclear Energy: Introduction: Scope of nuclear energy
(fission and fusion energy), Typical Nuclear reactions Basics Concepts: Binding Energy of a

nuclear reaction, mass €nergy equivalence and conservation laws, nuclear stability and

radioactive decay, radioactivity calculations.

UNIT V
Direct f,nergy Conversion Methods : Energy classificaiion, Sources and utilization, Principle

of energy conversion, Indirect / direct energy conv€rsion, Basic principles of design and

operations of(i) Thermoelectric (ii) Thermionic convertors (iii) Photovoltaic energy systems (iv)

Fuel cells (v) Plasma diodcs (vi) Magncto hydrodynamic Power generators and (vii) Advanccd

energy conversion systems.

Reference Books :

'gEgffiuJfls'
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L Energy tbr a sustainable world: Josc Goldenberg, Tho,nas Johansson, A.K.N.Rcddy,
Robert Williams (Wiley Eastem).

2. Encrgy policy tbr : B-V-Dcsai (Wcilcy Easrcm)
3. Modcling approach to long tcml dctnand and cncrgy implication : J.K.Parikh.
4. Energy Policy and Planning : B.Bukhootsow.
5. TDDDY Year Book Plrblished by Tara Encrgy Research Instirut€ (TERI)
6. World Energy Resources i Charles E. Brown, Springer2002.
7. Intcmational F.ncrgy Outlook' - FllA annual Publicarion
8. Non convcntional cncrgy sourccs. G.D.Rai Khanna Publishcni
9. Non Convcntional Encrgy Rcsourccs, D.S. Chauhan and S.K.Srivastava, Ncw Agc

Inlemational Publishers.

10. Fundamcntals of Renewable Encrgy Systenls. D. Mukherjee and S. Chakrabarti. Ne\r,
Age Inlemational Publishers.

I I- Hcat and Thermodl,namics - M.W. Zemansky (McGrau Hill Publication) 9. Principles of
Energy Convcrsion: A.W. Culp ( Mccraw Hill lntem.
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UNIT I
Constitution
Constitulion

Parlianrent.

BEC- 206(8)
Constitution of India

: Definition ofConstitution and i[s Classification , Sourccs and Framing of the Indian
. Salient features of Indian Constitution, Is Indian Constitution Federal in Naturc ?.
Dxecutive Power: Power ofPresident and Gove or

'riffi':i::'

UNIT - II
Distribution of Powers b€tween Centre and States : Legislalive Relations belween Union and the
Stales. Administrative Relations belween Union aod the Stat€s. Financial Relations belween Union
and the Stales . Relevant Doctrines, Territorial Ncxus . Harmonious Construction. pith and
Substancc, Doctrincof Rcpugnancy. Colourablc Lcgislation

UNIT. III
Fundamental Rights-I: Dcflnitionof'Srarc'forllnforcementofFundamenral Righrsj Justifiabiliry
of Furdamentals Rights. Doctrinc ofEclipse, Severability. Waiver Right rc Equaliry (Articlesl4-18)
Doclrine of lDoctrine ol Reasonable Classillcation and lhe Principle of Absence of Arbilrariness,
Legitimate l_.xpectationExpectations, Principle of Compensatory Discrimination , Fundamental
Frccdom (Articlc l9): Frccdom of Spccch and Fixprcssion, Frccdom of Press and Mcdia; Expansion
byJudicial Intcrprctation ofArticlcl9; liccdom offfRcasonablc Rcsrriclions(Articlcl9 clausc (2)ro(5)
.Right to Lifc and Pcrsonal Libcny (Al1iclcs 20-22): Scopc and Contcnt (Expansivc Iinlcrprctation-
Right ro Privacy. Gays' Rights. Live-in Relationshi ps. erc.) Right to Education (Arliclc 2l RTE Act.
2009 .Righl against Exploiration (A(icles 23- 24): Forced Labour. Child Employnrcnr and HuntaD

Traflicking Freedom ofReligion and Cullural and Educational Righls o1'Minorities(Articles 25-30)

UNIT -IV
Right to Constitutional Remedies Writs: Habcas Corpus,Mandamus, Certiorari, Ilrohibition and

Quo-warranto, Art. 32 and Art. 226 . Judicial Rcview. Writ Judsdiction and Privatc Sccror

UNIT - V
t irective Principles and Fundamental Duties : Naturc and Justiciability of thc Dircctivc Principlcs
Detailed Arralysis of Directive Principles (Articles 37-51) Fundamental Duties , Inter-Relationship
between Fundamental Rights and Directive Principles-

Books:

I. V.N. Shukla, Constitution oflndia, Eastem Book Agency,20l4
2. M.P. Jain. lndian Constitutional Law. Lexis Nexis.20l3
3. D.D. Basu, Introduction to the Constitution of India, Lexis Nexis, 2lst Edn., 2013.
4. H. M. Seervai, Constitutional Law of India, Universal Law

BT](CBCS),II SEM

.1t

Sir
Highlight



Sri Satya Sai University ofTechnolo & Medical Sciences, Sehore (M.P.)

BEC _ 206 (C)
ENTREPRENEURSHIP DEVELOPMENT

UNIT-I
CONCEPT OF ENTREPRENEURSHIP - Enrrepreneurship and snrall scale indusrry. need
for promotion of cntrcprencurship. cntrcprcncurship devclopment p,ogranrmcs (EDp).
personality characteristics ofentreprencur, Inliastructure f'acilities available lbr entrcpreneurship
dcvclopmcnt in lndia.

UNIT-II
IDENTIFICATION OF INVESTMENT OPPORTUNTTIES - Covernm€nrat regutatory
framework, industrial policy, industrial development and regulation act. regulation of forcign
collaboration and ilvestmenl. foreign exchange regulation act, incentives lbr export oriented
units, inccntives tbr units in industrially backward areas. incentives 1br small scale industry,
government assistance to SSI. how to start SSI. Iist of items reserv€d for SSI. Scouting 1br
project ideas. prclinrinary screcning, project identification lor an existing cornpany,
Characteristics of MSME. Financial assisrance to MSME. Role of MSME in developirrg
countrics.

UNIT. III
MARKET AND DEMAND ANALYSIS - Inlormation required lor ntarket and demand
analysis, nrarket survey. demand forecasting, uncertainties in demand fbrecasling.

UNIT- IV
COST OF PROJECT AND FINANCIAL MANAGEMENT - Cosl of project. means of
tinancing, planning the capital structure ofa new company, Term loan tinancial institutions. cost
ofproduction. Concept and dcfinition offinancial managcmcnt. types ofcapital. finance. reserve
and surplus, concepts and liabilities, profit and loss statement and break even analysis.

UNIT-V
PRODUCT DESIGN & SMALL SCALE INDUSTRIES - Elements of concurr€nt
engineering, Intiastructure facilities in small scale industries , Role and scope of small scale
industrics. Steps in launching own venture proccdurc for registralion ofsmall scale industries,
various developmental agencies-their functions and role in industrial and entrepreneurship
development, Introduclion, Rcquircmcnt of a good produol dcsign, product dcvelopntcnt
approaches, Product development process, product Iicensing, patenting and Quality lilnction
dcvelopmcnt.

REFERENCE BOOKS:
l. D.D.l.Ahmedabad,PublicationregardingEntrcpreneurship.
2. Project Preparation. Appraisal Budgeting and Implem€ntation. Prasanna chandra.TMH
3. Entrepreneurship,NITTR
4. EntrepreneurialDevelopment,C.S.Gupta&N.P-Srinivasan.
5. Entrepreneurship Development Practice & Planning, S.Chand.
6. Enlrcprcncurship ofSmall Scale Industrics. M.U.Dcshpanda C.B.l.
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Sri Satya Sai University ofTechnolo & Medical Sciences, Sehore (M.P.

Engineering Economics-By Tarachand
Industrial Enginccring and Production Managcment - By Tclsang Martand T.
Industrial EDgineering and Management-By O.p. Kha0na
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Sai University of,Technology & Medical Sciences, Sehore

BEC - 207
WORKSHOP PRACTICES

UNIT I
INTRODUCTION : Log out olvarious basic engineering shapes. Basic fundamentals ofcutting
tools, Basic metrology and precautions to be laken in engineering workshop.

UNIT II
CARPENTRY SHOP: Introduction of Tinlber .Typc. eualities of rimber diseasc. Tinlber
grains. Structur€ of timber, Tintber. Timber seasoning. Timber preservation .Wood Working
tools: Wood working nrachirery. joints & joinery. Various operations of planning using various
carpeniry planes sawing & marking ofvarious calpentryjoinls.

UNIT III
FITTING SHOP: Study and usc ofMcasuring instrumcnts, Enginccr stccl rulc. Surfacc gaugcs
caliper. Height gauges, feeler gauges. micro mcter. f)ifferent typcs offiles, File cuts. File grades.
Use ofsurlace plate, Surlace gaugcs drilling rapping FiIing operations: Chipping filling, Drilling
and tapping -

Suggestcd Jobs :-Prcparalion ofjob piecc by makinS use offilling, sawing and chipping . drilling
and tapping opcrntions.

UNIT IV
FOUNDRY: Pattem Making: Study of Puttern materials. parlern allowances and typcs of
pallems. Core box and core print

MOULDING: Propcrtics of good mould & Corc sand, Composirion of Grccn , D,J and Loam
sand. Mcthods uscd to preparc simple grccn and bench and pit moulding

UNIT V
Welding : Study and use of tools uscd lbr Brazing. Soldering, Gas & Arc weldirrg. Prcparing
Lap & Buttjoints using gas and arc welding mcthods. Study ofSafety precautions.

REFERENCE BOOKS:
l. Bawa HSt Workshop Practicc. TMH
2. Rao PNi Manufacturing Technology- Vol.l & 2. TMI I
3. John KC; Mechanical workshop practice; PHI
4. Hazara Choudhary: Workshop Practiccs -, Vol. I & II.
5. Jain. R.K. Production Tcchnolo8y
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Sri Satya Sai Uniyersity ofTechnology & Medical Sciences, Sehore (M.P.)

LIST OF PRACTICALS :

l. To prepare a cross Lap Joint.
2. I (, nr(parc Bur Wcld and Lin \ cld.

3. To perlorrr Drilling & Tapping on a square 50 x 50 Meld Steel Platc.
,1. To prepare Green Sand Mould.
5. To develop a gripper mechanism by wooden link.
6. To develop usefirl origami structure.
7. To dcvclop linkagc mcchanisrn ofshapcr ntachinc.
8. To develop a scaled sizc fumiture using gas wclding technology.
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University of Technology and iledical $ciences

Sri Satya Sai
{EstrLrlished UndcrOo\1. of M.p. Rcgisrc|ed Lrnrlcr (.ICC 2(F) l9j6)

Bhopii'lndore Ro.d, Opp. pachama oitfed ptant, pachama, Oisr.-sehore M.p_ptN-466001
Ph .!ll!?ll3glz.!l : a7s62,223644. web: www sssutms.co in, inro@sssntms.co.rn

Nanr( o, l .,, .. r\: School (,1lingirieet.i g

MiDLrtes ol iJoa|ti ol StUdies ( ommiltcc Mceting hcld on j)atccl I l/06/201g

Thc llor'J ol Stuclics Corrrmirtce l\,lceti,g uas hcld in thc Board Room a[ 2:30 pM. on
I l/06/201IJ. I ollorving uremhcr.s wcre prescnt.

l. t)r (;.li ., irrl(rr. I)rclas:orlNlechanical). Chilirmarr

2. D| Sirnj.rr [itilhorc- l)r\)icssor (l)h),sics). lMcnrber

3. N4r. \'ijr, l'r.rl(rsh Sirrgtr. As.oeilte lli,i;s\or (Elcctrcnics ancl t.omrILrn ication ). Menher

4. Dr. Aja\ \ni[up As\ociarc t,,otiss()r (( ivil l:ngineering). ]\4cntL)cr

5. N,1r' Srrrr;-r, i\itlrai!a.,,\ssocirtc l)l.ol;ssor (Mccharricrl l;rrgirrccringl. Nlernber.

6 D. l'r'ah.'.lir Khrntpar;\,, As,ociate 11..,'ess.f (t_lcclficrl r,d Irlcetr),ics l:ngineeri0g). N4ernber

7. l\'1t Kaill.ir p.t{itlar'.r\ssisranrl)rofbssor(Conrpurerscicnctancl I:nginrcr-ing), Member

8. Nl\. Alkr I hlLur. n sso.iate l,rL,lcssor (Llectr.ical L.ilrgilcerirrg). Mcnrbcr

9. iVl'. Anil \ :rntr. Assis(ant Pft)fi'ssor (MochNnical Enginecrinp). Mctrbcr

10. NIr. Murr,ri Iiurrnr (jirnLlwa|e. \ssi\tnnt protbsso. (( Itenrical l:nginccIing). Member

I l. \ir'. l'ftr $rrnt Singh. Assislairr l)rolissor (Aerolraolical ljnlinccri]rg). l\lcmber

12. N,lr'. l)c, rrrrlllr l)iltlc. A\sistant i)rolessor (Llcctronics a d ('ornIlLtn i!irriolt ). Momber

*

All thc nruirbcl clectcd Dt. G.R.Scloi(ar chairman lirl toclal s

Chailnran rrelconrcd the nrerltbcrs ol alldepartmenl ofSOE and
the lircultr lbr progrcss of the depaffmental activities. 'l'hc

discussed.

Agenda: - I'r'eprration of Syllxllus :tnd Scherne for BE First ycdr,

lioard of Studics Mecting 'l'hc

ppleciated the ef]br1s put up by
lollolr,ing Agenda points werc

*",mr!Mw,-
C'
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Discrrssior::

Commilt,.', ),cnrber discussed the lirst (l)and second (ll) Scrueslcr scheme and syllabus. It is
decided lhui lilsL -r-car schenrc should be applicablc in group nranncr thal is I Scmester for Croup
A (Jul)'t{, l)ccember) an(l ll Semester fb| Group B (.lul) 10 December) student similarly 1'or

Januar-r to.Irrne scssion thal is II Dd Semester fbr group A and lilst Scmester lbl gloup B

Schcnre ar:tl rvllabus r,r as pul lrp betbre lhe comnittee membcrs as per guidelines ofALCTE, lt
was discu'.r(\l il] tletail and soorc mo(li{ication was suggested. so its 10 tlnalized tl]e scheme

Resolutiol:

It is ulanilri)r]sly rcsolved lhat scheme arrcl syllabus plepared on thc guidcline ofAICTFi New

Delhi nr.\ I r lpplicrble rr.e.l 20l8-2019

I h,. L hai,: r..il lhauks k) lhc r rclnbel s lbr peaceful curductioD o l mecting.

Signalur. . I All rneurlrels (lrcluding Chtirman)
6*" - ) --^''l.l)r.(,.1( .r.,Ler. ProlL5sori\icuhulli(.rl). ('hairrlan \Y - i

..:. l,r \irn. .(:rrlx'r'c. I'fol'es\,'t ll'h)s;'\). \4..b., ' ] '2 
!

3. Mr'. Vija., I'rrkash S ingh. As:oc iate Prolbssor (Electrmics and Commun icatio n). Menber ' -4''
4. Dr. Aia\ s\\arup Associate l)tol'essor (Civil Engineerlngl. Mernbel J')

5. Mr. Sani:Li Knlr0iya. Asso!iirrc Prolessor (Mechanical Engirreerirg). Ver-nber

6 l)r. Ilill ) l(hampali)u. Asro.iatc I)11)tcssor (lllcctrical and LrleclR)nics L:ngineerinS). Me ber

7. \lr. (x; r l)xliLliu. A\sislilril I)rclessor ((i)rnpurcr Scicncc xnl l'rr:ilccrinsl. Ve,ntr"' fi:] | / -

8.Nl\.,\ll. illakir- Associiltc l'rol-essor (Hlech'ical ljnsincerio!). Nlcnrbcr ef

9. \lL. r\rr I ,rri.r Assislrril l'r.riissor'1\rleehunieirL l'n!rrr'crirrr. \l(nrhrr g*

10. \4r. \l , rl\Lrn)irr(iirnLiware. 
^ssisla[t 

l'()flssor (( hunricnl t-]ngineoring). MeorL\-r gkr'

I I \lr Pr l'lrl Sir)gh. As:i\tilrt l\1)1.;\\(r'(Acrcnautic.rl lrnginccling). \lcrrbcr \ -

12. l\{r. Dt\ cndra Patf e. Assistarrt Protcssor (Electronics ard Comrn u\icdtion), Membet C*!.'/
Chairnran

v ^_.,Y, ,.-., . 'f.,\ i
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SCHOOL OF ENGINEERING
SRI SA'T'YA SAI UNIVERSITY O1..I'ECHNOLOGY AND NIEDICAL SCIENCES

Outcome bas€d Curriculum for
Undergraduitc Degree Courses in Engine€ring & Technologt

Deprrtm€nt of Chenlical Engineering

'Definifion ofCrcdit:

I Hr. Lccturc (L) pcr wcck l('rr(lrl
I IIr Iurorial( l) pcr wcck I Clredit

I Hr. Practical (P) per week 0.5 Credir

I Hours Practical (Lab)/$cck lCrcdir

(09) Scheme ofExanimation (Chemical Engineering) Acad€mic l'ear 2019-20

I Semester

s.

Mrrinrum Marks Theorl

End Etrd

n, Quiz /
t. I

l
l BtBS(-:01 l0 I 1

BftFts(',201 l0 I

:0 l :

BEES(_-t05 l0 t0 t0

BEltsrltc 106 l l

BELC,IOT t0 t0 l I

I tl t0

q/ w'tt
'r I llr,; .'

't:. - i



SCHOOL OF ENGINEERING
SRI SA'I'YA SAI UNI\/ERSITY OF TECHNOLOGY AND MEDICAL SCIENCES

Outcome bascd Curriculum for
Undergradurte Degree Cours!,s in Engineering & Technolog)

Dcpartment of Chemical f, ngineering

Il Semester

Merimum Nl*ks (Practical
Stoo

End

s/Qui
t. I

IIEBSC-
20t
DEAS('
|)2 l

t]FIISM('
103

l0 l0 I

Ill:l:SG
t0.1

t0 l0

BEESC,
105

l0 t0 l L l ,t

RF]-]SC- l

BELC.
207

0 l0 I

ls0 r50 100 tl t! t0
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SCHOOL OF ENGINEERING
SRI SATYA SAI UNIVERSITY OF TECHNOLOGY AND MEDICAL SCIENCES

Outcome bascd Curriculum lbr
[Jndcrgraduate Degrcc Corrses in Engineeriog & Technolog]

Department of Chemical Engineerin{

(10) Course Content

Semcstcr- I

REBSC-l0l l\lathematics-l

lrl,rRsc-t0t lVathcmatics-l 31,:0Tr0P 3 credits 3Hrs/Week

Pr€amble:-

The Preambl€ of this foundational course is to review mathematical concepts already lcamt in higher
secondary. This course will also introduce fundamentals of nathematical functions, derivatives and
aspects of calculus to students. This course deep understanding of matrix, differential equations,
Sequences and series, Vector Space as well as a strong sense of how useful the subject can be in other
disciplines of leaming.

Outcome:-

Course work is designed to provide students the opportunity to learn key concepts of mathematical
functions. kcy conccpts of matrix , Vector Spaccs as wcll as fundamcntals and applications of
integral calculus.

Unit-I Calculus (l 0Hrs)l

Rolle's theorem, Me Value theorems, Expansion of functions by Mc. Laurin's and Taylor's
for one variable: Taylor's theorem for function of two variables, Partial Diffcre.liaiion,
Maxima & Minima (two variables), Method of Lagrange's Multipliers.

Unit-II Integral (6 Hrs)l

Definite Integral as a limit of a sum and Its application in summation of series; Beta and Gamma
functions and their properties: Applications of definite integrals to evaluate surface areas. Multiple
lntegral, Change the order of the integration, Applications of multiplc intcgral for calculating arca

and volumes ofthe curves.

Unit-Ill Sequences and series (6 Hrs)i

for exponenlial. trigonomelric and logarithm functionsi Fourier series: nge sine and cosine

scrics. Parscvitl's thcorcm.

Convcrgcnce of scquencc and scries, tcsts lbr convergencc; Powor sories, Taylor's scrics, scrics

SSSUTMS
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SCHOOL OF ENCINEERING
SRI SATYA SAI UNIVERSITY OF TECHNOLOGY AND NIEDICAL SCIENCES

Outcome bascd Curriculum for
Undergraduate Degree Courses in Engin€ering & Technology

I)epartment of Chemical linfl ineering

Unit-lv Vector Spaces (6 Hrs):

Vector Space,Vector Sub Space, Linear Combinalion of Vectors, Linearly Dependem.
Linearly Independent, Basis of a Veclor Space,Lin€ar Translbrmations.

Unit-V Matrices (10 Hrs):

Riurk of a Matrix, Solution of Simultaneous Linear Equations by Elementary Transfonnation,
Consistency of Equation, Eigen Values and Eigcn Vcctors, Diagonalization of Matrices, Cayley-
Hamilton theorem and its applications to find inverse.

Relerenc€s:-

L G.B. Thomas and R.L. Finney, Calculus and Analltic geometry,9th Edition,Pearson, Reprint, 2002.

2. Erwin kreyszig, Advanced Engineering Mathematics, gth Edition, John Wiley & Sons.

2006.

3. Veerarajan T.. Engineering Math€matics for firsl ycar, Tata McGraw-Hill. New Delhi, 2008.

4. Ramana 8.V., Higher Engineering Malhematics. Tata Mccraw Hill New Delhi, I lthReprint, 2010.

5. D. Poole, Linear Algebra: A Modem Introduction. 2nd Edilion, Brooks/Cole, 2005.

6. N.P. Bali and Manish Goyal, A text book of Engineering Mathematics, Laxmi Publications, Reprint.

2008.

7. B.S. Grewal, Higher Engineering Mathematics, Khanna Publishers, 36th Edition, 2010.
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SCHOOL OF ENGINEERING
SRI SATYA SAI UNIVERSITY OI' TECHNOLOGY AND MEDICAL SCIENCES

Outcom€ based Curriculum for
UnderSraduate Degrec Courscs in Engineering & T€chnolog)

Department of Chemical Enginecring

REBSC- I 02 Engineering Chenristr)

BURSC-t 02 Engin€rring
Chrmistrl

-11,:01 :0P .1 credits -1tlrs/\\ crk

Preamble:

l. To acquire knowledge about hardness ofwater and importance ofwater in industrial purposc.

2. To understand the concept ofmolecular spectroscopy.

3. To gain the knowledg€ ofabout polymelic material and biodegradable substances.

4. To understand the m€chanism oflubricanl and propefties ollubricanl.
Outcomes:

l. Develop innovative methods to produce soft water for industrial use.

2. Identify the slructure ofunknown / new compounds with the help ofspectroscopy.

3. Substitute metal with conducting polymers and produce cheaper biodegradable polymers to reduce

environmental pollution.
4. Apply thcir knowlcdgc for use and protcct to industrial and domcstic equipment.

UNIT-I Atomic and mol€cular structure (6Hrs)

Schrodinger equation. Particle in a box solutions and their applications for conjugated moleculcs and

nanoparticles. Molccular orbitals of diatomic molecules and plots of the multiccntre orbitals. Equations

lor atomic and molccular orbitals. watcr trcatmcnt- Introduction. hardness of watcr. Units of hardncss.

disadvantage ofhard water, scale and sludge fomration in boilers. boilers troubles.

UNIT-II Spectroscopic techniques rnd applications (l0Hrs)

Principles ofspectroscopy and selection rules. Electronic spcctroscopy. Fluorescence and ils applications

in medicine. Vibrational and rotational spectroscopy of diatomic molecules. Applications. Nuclear

magnetic resonance and magnetic resonance imaging, surlace characterisation techniques. Diffraction
and scatlering.

UNIT-III Int€rmol€culrr forces and potential energy surfaces (6Hrs)

Ionic, dipolar and van Der Waals interactions. Lubricant-Introduction. mechanism of lubricant,

classifi cation of Iubricant, properties of lubricating oils.

UNIT-MSe of free energy in chemical equilib a (loHrs)

Thermod),namic functions: energy, entropy and free energy. Estimations ofentropy and free energies. Free

cncrgy and cmf. Ccll potcntials, the Nemst equation and applications. High Pol),rncrs-lntroduction.

sssurMs #
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SCHOOL OF ENGINEERING
SRI SATYA SAI UNIVERSITY OF TECHNOLOGY AND MEDICAL SCIENCES

Outcome brsed Curriculum for
Undergrad[ate Degree Courses in Engineering & Technology

Department of Chemical Engineering

nomenclature. types of polymerization. classilication of polynters. plastics-important. drermo-plastic
resins and thermo setting resin.

UNIT-V P€riodic properties (l0Hrs)

El}'ective nuclear chargc, penetration oforbitals, variations ol s, p, d and forbital energies of atoms in thc
periodic table, electronic cont'lgurations, atomic and ionic sizes, ionization ener-gies, electron atlinity and
clcctroncgativity, polarizability, oxidation slates, coordination nunlbcrs and gcomctrics, hard sofl acids

and bases, molecular gcomctrics.

REFRENCES:

I. Univcrsity chcmistry, by B. H. Mahan
2. Chemistry: Principlcs and Applications, by M- J. Sienko and R. A. Planc

Fundamcntals ofMolccular Spcctroscopy, by C. N. Banwcll
3. Enginccring Chemistry (NPTEL Web-book). by B. L. Te'nbe. Kamatuddin arrd M. S.

4. Physical Chcmistry. by P. W. Atkins
5. engg. Chemistry jain jain
6. cngg. Chcmistry shashi chawla.

RI r]sc-r 02 Engine€ring
Chemistrv

{ll.:lll:It' I rrcdits 2Hrs/Wcek

I,IST OF EXPERIMENTS:

l. Detcrmination ofsurface tension and viscosity
2. Detennination ofchloride content ofwater
3. Determine the changc of viscosity of givcn lubricating oil with change in tempcraturc by

Redwood Viscometer No. l-
4. Dctcrminc thc change of viscosity of given lubricating oil with change in tempcraturc by

Redwood Viscometer No. 2.
5. To determine the tlash and fire point ofgiven lubricating oil by Cleveland's open cup apparatus.
6. To determine the flash and fire point ofgiven lubricating oil by Abel's closed cup apparahrs.
7. To determine the flash and fire point ofgiven lubricating oil by Pensky Marten's apparatus.
8. To determine the total hardness of given water sample by titrating it against EDTA solution

using EBT as an indicator.

_.*k
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SCHOOL OF ENGINEERING
SRI SATYA SAI UNIVERSITY OF TECHNOLOGY AND MEDICAL SCIENCES

Outcome based Curriculum (br
Undergrrduat€ Degree Courses in Inginr.cring & Tcchnolog!'

Deprrtment of Chemical Enginecring

Laboratory Outcomes:

Thc studcnts will lcam to:

. Estimate rate constants of reactions fiom concentration o l' reactan ls/products as a funclion

time

. Measure molccular/syslem propefties such as surface tension, viscosity. conductance

solutions, redox potentials, chloride content ofwater, etc

. Synthesize a snlall drug molecule and analysc a salt sample
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SCHOOL OF ENGINEERING
SRI SATYA SAI UNIVERSITY O1-TECHNOLOGY AND NIEDICAL SCIENCES

Outcomc based Curriculum lbr
Undergraduat€ Degree Courses in Engineering & l echnologt

Departm€nt of Chemical Engineerinq

BEHSMC-103 English for Communication

Preambles

. To enhance Professional comp€tence in reading, writing, listening and speaking.

. To modify the tactic ofproviding information about the language by using several tcchniqucs.

. To minimizo the Grammar Tmnslation Method of ELT by replacing it with Direct Leaming
Method.

. To Introduce Communicative Method of ELT and focusing the teaching pedagogy to rhe student-
centered leaming rather than the teacher-centered leaming.

. To develop the skills to masler three major fbrms of communications which are vital in academic
and profcssional settings namely profcssional presentations, intcrviews and group communications
resPectively.

. To provide a deep insight of techniques for delivering effective presentatiorls. appealing job
interviews, and actively participating in various tbrms ofgroup communication.

Course Outcomes:

At the end ofthis course students will have:

Ability to design a language component or process to meet desired need within Realistic.
Constraints such as cconomic. cnvironmcntal, social, political, cthical Sccnario.
Ability to analyze the usage of English words in ditterent contexts.
An understanding oftechnical and academic articles' comprehension.
Thc ability to prcsent oneselfat multinational levels knowing the type of different Slandards of
English

UNIT-l ldentifying Common errors in w ting (6 Hrs):

Articlcs, SubjccFvcrb Agrccmcnt, Prcpositions, Activc and Passivc Voicc, Rcportcd Spccch: Dircct and

Indirect. Senlcnce Structurc.

UNIT-II Vocabulary building and Comprehension (6 Hrs)

Acquaintance with prefixes and suffixes frorl foreign languages in English to form derivalives.

synonym\. anlonyln.. Reading comprehension.

: J .'-'." 'r - -.. -, .
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SCHOOL OF ENGINEERING
SRI SATYA SAI UNIVERSI'TY OF TECHNOLOGY AND MEDICAL SCIENCES

Outcomt bas€d Curriculum for
Undergraduatc D€gree Courses in Enginecring & Technologl

I)epartment of Chemical EngineerinI

UNIT-lII Communication: (10 Hrs)

Introduction. MeaniDg and Signillcance. Process of Conlmunication. Oral and Written Communication. 7

c's of Communication, Baniers to Conlmunication and Ways to overcome them! lmportancc ol'
Communication lbr Tcchnical studcnts. nonverbal communication.

UNIT-Meveloping Writing Skills (10 Hrs)

Planning, Drafiing and Editing, Precise Writing, Pr6cis. Technical delinition and Technical description.
Reporl Writing: Features of writing a good Report, Structure of a Formal Repoft, Report of Trouble,
Laboratory Rcport, Progrcss Report-

UNIT-VBusiness Correspondcnce (10 Hrs):

Importancc of Business Letters, Parts and Layout; Application, Contents of good Rcsume, guidelines tbl
writing Rcsumc, Calling/ Scnding Quotarion, Ordcr. Complaint, E-mail and Tcnder.

References:-

l. 'Technical Communication : Principlcs and practicc', Meenakshi Raman and
Sangeela Shanru (Oxford)

2.'Ef}'ectiveBusinessCommunication',Krizanandmerrier(Cengageleanting)
3. 'Communication Skill. Sanjay Kunur and pushlata, OUP201l
4. "Practical English Usage Michael Swan OUP, 1995.
5- "Exercises in spoken English Parts I-lII CIEFL, Hyderabad, Oxlord University Press
6. On writing well, William Zinsser, Harper Resource Book 2001.
7. Remedial English Grammar. F.T. Wood.Macmillan2007.

RItHSNtC-t0-1 English for Communication 0L:0T:lP I credits 2H rs^l'erk

List ofExperim€nts:-
l. Listening Comprehension.
2. Pronunciation. Intonation. Rh),1hm
3. Practicing everyday dialogues in English
4. Intervicws-
5. Formal Presentation

-.4Er,t\irPEr-
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SCHOOL OF ENGINEERING
SRI SATYA SAI UNIVERSITY OF TECHNOLOGY AND MEDICAL SCIENCES

Outcome based Curriculum lbr
Undergraduate Dcgree Courses in Engineering & Technologr-

D€partmenr of Chemical f, ngineering

BEESC-l 0,1 Basic Elcctrical Engin€ering

Basic Elecrrical
Engineering

Course Preambl€s:

Impart a basic knowledge ofelectrical quantities such as currcnt. vohage, power. energy and lrequency to

understand the impact of technology in a global and societal context and to provide students the working
knowledge for the analysis of basic DC and AC circuits used in clectrical and clectronic devices.

Course Outcomes

. To understand and analyzc basic clcctric and magnctic circuits

. To study thc working principlcs ofclcctrical machincs and power convcrtcrs.

. To introduce the components of low voltage elect cal installations

Unit-I El€ctrical circuit elem€nts (10 Hrs):

Electrical circuit elements (R. L and C), Concept of active and passive elements. voltage and currcnt

sources, concept of Iinearity and linear network, unilateral and bilateral elements. Kirchhoff's laws, Loop

and-delta transformation, nodal mcthods, Supcrposition ofa thcorcm, Thcvcnin theorcm, Norton thcorcm.

Unit-II AC Circuits (10 Hrs):

Representation of Sinusoidal waveforms Average and eflective values. Form and peak factors, Conoept

ofphasors, phasor rcpresentation ofsinusoidally varying voltagc and cunent. Analysis ofsinglc phase AC
Circuits consisting of R. L. C. RL. RC. RLC combinations (Scrics and Parallel), Apparent. activc &
reactive power, Power factor, power factor improvement. Concept of Resonance in series & parallel

circuits, bandwidth and quality factor. Three phase balanced circuits, voltage and current relations in star

and delta connections.

Unit-lll Magnetic circuit (6 Hrs)

Magnetic nraterials, BH characteristics. ideal and practical transtbrmer. equivalent circuil, Iosses in

transfbrmers, regulation and efficiency. Auto{ransformer and three-phase transformer connections.

Unit-Iv Machines (10 Hrs):

DC machines: Principle & Construction, Types, EMF equation ofgenerator and torquc equation ofmotor.
applications of DC motors (simple numerical problems)

SSSUTMS a
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SCHOOL OF ENGINEERING
SRI SATYA SAI UNIVERSITY OF TECHNOLOGY AND MEDICAL SCIENCES

Outcome based Curriculum for
Undergrrduate Degree Courses in Engineering & Technology

Department of Chemical Engineering

Three Phase Induction Motor: Principle & Construcrion. Types. SIip-torque characteristics.

Applications (Nume cal problems rclated to slip only)

Single Phase Induction motor: Principle of operation and introduction to mcihods ol starting,

applications.

Thr€e Phas€ Svnchronous Machines: Principle of operation of altemator and synchronous motor and

their applications.

Unit-V Components of LT Switchgear: (6 Hrs)

Switch Fuse Unit (SFU), MCB, ELCB. MCCB, Types of Wires and Cables, Imporlance ofcarthing. Typcs

of Batteries, Important characteristics for Battcries.Elcmcntary calculations tbr cncrgy consumption and

savings. battcry backup.

Reference's: -

l. Ritu Sahdcv, "Basic Elcctrical Enginccring",
2. S. Singh. P.V. Prasad, 'Eleclrical Engineeri
3. D. P. Kothari and Elcctricall.J.Nagrath,Enginccring","Basic Tat
4. D. C. Kulshreshtha. "Basic Eleclrical Lngine
5. E. Hughcs, "Elcctrical and Elcctronics Tcchn
6. 6. S. Bobrow. "Fundalnentals of Elcctrical En
7. 1.V. D. Toro, "Elcctrical Enginccring Fundamen

REESC-I O,{ Basic Electrical Engineering 0L:0T:1P I rredits 2HrsAVeek

Laboratory Preamblesi

l. Read and demonstrate the rating of basic equipments used in electrical
engineering

2. Connections of different components as per the rules
3. Application different componcnts in electrical field

Lrboratory Outcomes

l. Get an exposure to common electrical components and their ratings.
2. Make electrical connections by wires of appropriate ratings.
3. Understand the usage ofcommon elect cal measuring instruments.
4. Understand the basic characteistics oftransformers and elecrical machines.

SSSUTMS .a
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SCHOOL OF ENGINEERING
SRI SATYA SAI UNIVERSITY OF TECHNOLOGY AND MEDICAL SCIENCES

Outcome based Curriculum lbr
Undergraduate Dcgree Courses in f,ngineering & Technologt-

Deparlment of Chemicat Engineerinq

List of Experiments: -

l. Verification of KirchhofJ''s Iaws
2. Vcrilication ofSupcrposition and Thcvcnin Thcorcm.
3. Measurenrent ofpower and power factor in a single phase ac series inductivc circuit

and study improvcmcnt ofpowcr factor using capacitor
4. Study ofphenonlenon ofresonance in RLC series circuit and obtain resonant frequency.
5. Connection and measurement ofpower consumplion ola fluorcscent Iamp (tube ligho.
6. Mcasurement of porver in 3- phase circuit by two wattmctcr method and

determination ofits power lactor for star as well as delta conncctcd Ioad.
7. Detennination oIparameters ofac single phase series RLC circuit
8. To observe thc B-H loop ofa ferromagnetic material in CRO.
9- Detennination of(i) Voltage latio (ii) polarity and (iii) efliciency by load test ofa
10. singlc phasc transtbmtcr

I l. Detennination ofefficiency ofa dc shunt motor by load test
12. To study running and speed reversal of a three phase induction motor and rccord

speed in both diredions.
I3. Dcmonstration ofcut-out scctions ofmachines: dc machine, three phase induction

machine. singlc-phase induction machine and synchronous machine.

. t 1,?,_
iia i
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SCHOOL OF ENGINEERING
SRI SATYA SAI UNIVERSITY OF'I'ECHNOLOGY AND ]\,IEDICAL SCIENCES

Outrome based Curriculum for
Undcrgraduate Dl'gree Courses in Enginrering & Techoolog!.

Departmcnt of Chemical I.lngineering

BEESC-105 Engine€ring Graphics and Dcsign

BEESC-I 05 lL:0T:0P 3HrsAVeek

Course Preamblcs

PREANI BI.UST-

Engineering Graphics and Design

Increase ability to conlmunicate with people.

Leam 1o sketch and take field dimensions.

Learn to takc data and transform it into graphic drawings.

Lcam basic Auto Cad skills

Learn basic engineering drawing tbnnats.

lrepare the student lbr [uture tngineering Jrosirrons.

l.

2.

3.

4.

5.

6.

OUTCOMES: -

Studenl's abilily 1() harld lcller will inlp.(nc-

Student s ability to pcrfom basic sk€tching techniqucs will improvc.

Students will be able to draw orthographic projections and sections.

Student's ability to use architectural and engineering scales will increase.

Students ability to produce engineered drawings will improve

Student's ability to convert skeiches to engineered drawings will increase.

Students will become familiar with officc practicc and standards.

Students will become familiar with Auto Cad two dimensional drawings.

Students will develop good communication skills and team work.

UNIT-I lntroduction to Enginccring Drawing (10 Hrs):

Principles ofEnginecring Graphics and their significance. usage ofDrawing instruments. Lcttcring, Conic

sections including the Rec[angular Hypcrbola (General method only); Cycloid. Epicycloid, Hypocycloid

and Involute; Scales Plain. Diagonaland Vcnirc Scalcs;

SSSUTMS
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SCHOOL OF ENGINEERING
SRI SATYA SAI UNIVERSITY O}- TECHNOLOGY AND MEDICAL SCIf,NCES

Outcome bas€d Curriculum for
Undergraduate Degree Courses in Engineering & Technology

Drprrtment of Chemicrl Engineering

Principles oI Onhographic Ptojections-Conventions - Projections of poinrs and lines inclined to borh
planes: Projections of planes inclincd Planes - Auxiliary Plancs; projefiions of Regular Solids those
inclincd to both thc Plancs- Auxiliary Vicws; Draw sinrplc annotation, dimcnsioning and scale

UNIT-lll Sections and Sectional Views ofRight Angutar Solids (6 Hrs):

Prism, Cylinder, Pyramid, Conc Auxiliaq/ Vicws; Developmenr of surlaces of Right Regular Solids -
Prisnl, Pyramid, Clylindcr and Conc; Draw thc scctional orthographic vicws ofgcomctrical solids, objccts
fiom industry and dwcllings (tbundaiion to slab only)-

U\lT-Msollerric Projccrions: (6 H rs):

Principlcs of Isomctric projcction Isomctric Scalc, Isomctric Vicws, Convcntions; Isomctric Vicws of
lines, Plancs, Simplc and compound Solids; Conversion of Iso lotric Vicws to Orthographic Vicws and
Vice-versa. Conventions;

UNIT-V Overview oI Computer Graphics: (10 Hrs):

Listing the conrputer technologies that impact on graphical communication. Denronstrating knowledge ol
the theory of CAD software [such as:'lhe Mcnu System. Toolbars (Standard. Object Properlies. Dlaw.
Modify and Dinrension), Objccts, Isomctric Views of lincs. Planes. Sinrplc and conlpound Solids;
Cuslomization & CAD Drawing consisting ol set up of the drawing page and the printer. including scale

settings. Setting up ofUnits and drawing Iimits; ISO and ANSI standards fbr coordinate dimensioning and

tolerancc.

References:-

l.Bhatl N-D.. Paschal V-M. & Ingle P.R.. (2014). Engineering Drawing, Charolar Publishing IIouse

2.Shah, M.B. & Rana B.C. (200U). Engineering Drawing and Computer Graphics, Pearson Education

S.Agrawal B. & Agrawal C. M. (2012). EnginccrinS craphics. TMH Publication

,l.Narayana. K.L. & P Kannaiah (2008). T€xt book on EngineeriiS Drawing. Scitcch Publishcrs

5.CAD Sof'tware Theory and User Manuals

-&9
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SCHOOL OF ENGINEERING
SRI SATYA SAI UNIVERSITY OF TECHNOLOCY AND ]\IEDICAL SCIE\CES

Outcomc based Curriculum for
Undergraduate Degree Courses in Engineering & Technologr''

Department of Chemicrl Enginecring

BEESC-105 tlngineerinS Graphics and Design 01.:01':lP l crcdits 2Hrs/Wcck

List of Expcrim€nts:-

Skctching and drawing ofgcomctrics and projcctions bascd on abovc syllabus
Tefln work: A trin. of 30 hand drawn sketches (on size A.t graphic sketch Book) plus 5 CAD-
prinlouts on size ,A4 sheets plus l0sheetsof size A2 or 6 sheets of size A I . (50% marks to be
allolted for this rccord + 257o marks for attendance +25'%marks l'or Teachers Asscssmcnt

l.
2.

.V

SSSUTMS
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SCHOOL OF ENGINEERING
SRI SATYA SAI UNIVERSITY OF Tf,CHNOLOGY AND ]!IEDICAL SCIENCES

Outcome based Curriculum lbr
Undergraduate Dcgrc€ Courses in Engineering & Technologt

Department of Chemicrl Engireering

BEESC-106 Manufacturing Practices

BEESC-IO6 Manufacturing
Prrctices

l)1.:{ll:ll} I credits 2HrsAverk

Course Preambles:

l. To understand process ofcutting shaping.
2. To understand working principles for various machining processes.
3. To understand construction. wo*ing and applications ofvarious machine tools.
4. To lcam basic sct up, working and applications ofa few important non conv€ntional machining

processes to get hand on experience on various machine tools.
Course Outcomes:

L The students will be able to understand the details about machines used in production.
2. Thc students will b€ able to undcrstand thc mcchanics behind metal cutting-
3. The students will be able to understand the finishing and super finishing processes.
4. The students will be ablc to undcrstand thc Physics of material removal bchind the various non-

convenl ional machining proce\ses.

Manuf'acturing is fundanlental to the developm€nt of any €ngineering product. The course on

Engineering Workshop Practice is intcnded to expose enginecring students to diflerent types of
manufacturing / fabrication processes. dealing with different materials such as metals, ceramics,

plastics, wood, glass etc. While the actual practice of fabrication techniqucs is given mor!'

wcightagc. some lccturcs and vidco clips available on differcnt mcthods ofmanufacturing arc also

included.

l. N4anufacturing Methods- casting, lbrming, machining, joining, advanced
manufacturing nrethods

2. CNC machining, Additive manufacturing
3, Fitting operations & power tools
4- Carpentry
5. Plastic molding. glass cutting
6. Metalcasting
7. Welding (arc welding & gas welding), brazing

List of Experiments:.

l. Carpcntry Shop Expcrimcnt To Make a T-LAPjoint with wood Pieces
2. Machine Shop Experiment To Perform Knurling on Iron Rod
3, WELDING SHOP ( LAP Joint ) . Tools, Accessorics, Diagmm And Explanation
4. SHEET METAL SHOP ( Squar€ Tray) , Parts, Accessories, Diagram And Explanation
5. FITTING SHOP ( Make a Joint) , Parts, Accessories, Diagram And Explanation
6. CARPENTRY SHOP (T-Lap Joint) , Cutting Tools, Accessories, f)iagram and Explanation
7. MACHINE SHOP ( the lathe machine) . Parls. Acuessories. Diagram gld&planation

fs-jlr \
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SCHOOL OF ENGINEERING
SRI SATYA SAI UNIVERSITY OF TECHNOLOGY AND NIEDICAL SCIENCES

Outcomo bascd Curriculum lirr
Undergraduite Degree Courses in Enginrering & Technologl'

Department of Chemical llngineering

BELC 207 Industrial Training

01.:0T: I PBEI,C 207 Industrial 2Hrs/!,\'cck

- Industrialcnvironmcnt and work culture.

- Organizational structulc and inter personal com,nunication.

- Machincs/ equipmcnt/ instrumcnls - their working and speciflcations.
- Product dcvclopnrcnt proccdurcs and phascs.

- Proicct flanoing. monik ing and conlrol.

BUBSC-201 Nlathcmrtics-lI

Course Preamblcs

l. To introducc thc basic conccpts rcquircd to undcrstand, construct, solvc and intcrprct diffclcntial
equations.

2. To t€ach methods to solve differential equations ofvarious types.

3. To give an ability to apply knowledge ofmathematics on engineering problems

Course Outcomes

Th€ students will be able to :

l. Classify differcntial equations according to certain features.

2. Solve first order linear equations and nonlinear equations of certain types and interpret the
solutions.

3. Understand the conditions fbr the existence and uniqueness of solulions for linear
differential equations

4. Solve second and higher order linear ditferential equalions with constant coelficients and

construct all solutions from the linearly independent solutions
5. l-ind series solutions about ordinary and regular singular points for second order linear

differential equations.
Solvc initial value problems using thc Laplacc lransform.
Solve systems ol linear dil&renlial equations wilh methods fiom linear algcbra

6
'7

3 c!'edits
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SCHOOL OF ENGINEERING
SRI SATYA SAI UNIVERSITY OF TECHNOLOGY AND MEDICAL SCIENCES

Outcome based Curriculum for
Undergraduate Degree Courses in Engineering & Technolog!

Department of Chcfl icrl Engineering

Unit - I Ordinary DifferentiNl Equations I (6 Hrs):

Diflerential Equalions of First Order and Firsr Dcgree (Leibnitz linear, Bernoulli's, Exact).
Diffcrential Equalions of First Ordel and Highcl Dcgtcc, Highcr ordcr dificrcntial cquations with
conslanls coel]jcients. Homogeneous Lincar Diflarential equations. Simultancous Dinarenlial
Equations.

UNIT-II Ordinary dillerential Equations II (6 Hrs):

Second ordcr linear difl'erential equations with variablc coefficicnts. Method of variation of
paramctcrs. Powcr scrics solutions; Lcgondre polynomials. Besscl functions ofthc fit.st kind and
their properties.

UnitIII Partial Differ€ntial Equations (10 Hrs)

Fonnulalion of Partial Difl'erential equations. Lincar and Non-Linear Parlial Diflerenlial
Equ^tions. Honrogcncous Lincar Partial Diffcrcnlial Equations with Constants Cocfficicnts.

Unit Munctions of Complex Variable (10 Hrs)

l"unctions of Complcx Variables: Analyic Functions, Harmonic Coniugale, Cauchy-Riemann
Equations (without prooQ. Line lntegral. lh€orem .Cauchy Integral lb nula (\\,ithout proot).
Singular Poinls, Poles & Residues. Residuc Theore,n. Application of Residues rheorem for
Evaluation of Real Inlegral

Unit V Vector Calculus (10 Hrs)

Dil'f_erentialion of Vectors, Scalar and vector point f'unction, Gradient, Geometrical meaning of
gladient, Directional Deri\ative, Divergence and Curl, Line lntegral, Sudace Integral and
Volunre Integral. Causs Divergcnce. Stokes and Green dreorems.

Refer€nces : -

l. (;.8. Thornas and R.L. Finney. Calculus and Analy,lic gcometry, gth F-dilion, Pcarson. Reprint.

2002.

2. Erwin krcyszig, Advanccd Enginecring Mathcmatics. 9$ Edition. John Wilcy & Sons,

2006.

3. W. E. Boyce and R. C. Dip Rinra. Elementary Differential Equations and Boundary Value Problems.

9rh

Bnd.. Wiley India.

2009.

4. S. L. Ross. Differcntial Equations, 3rd Ed.. Wilcy lndia.

1984.
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SCHOOL OF ENGINEERING
SRI SATYA SAI UNIVERSITY OF TECHNOLOGY AND MEDICAL SCIENCES

Outcome based Curriculum for
Undergraduate Degre€ Courses in Engineering & Technology

Department of Chemical Engineerinq

5. E. A. Codington. An lntroduction to Ordinary Dil}Lrenrial Equations. Prentice Hall India.
r995.

6. E. L. Inca. Ordinary Differcntial Equations, Dovcr Publications.
1958.

7. J- W. Brown and R. V- Churchill, Complex Vadables and Applications, 7th Ed., Mccraw
Hi[.

200.1.

8. N.P. Bali and Manish Goyal, A text book of Engincering Mathemarics, Laxmi
Publications, Reprinl. 2008.

9. B.S. Crewal, HiBhcr Enginecring Mathcmatics, Khanna Publishcrs, l6th Edition,
20r0.
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SCHOOL OF ENGINEERING
SRI SATYA SAI U}iIVERSITY OF TECHNOLOGY AND MEDICAL SCIENCES

Outcomc based Curriculum for
Undcrgraduate Degrce Courses in Engineering & Technotogl.

D€partmenl of Chemical Engine€ring

BEBSC- 202 Engine€ring ph!sics

BEBSC.202 EngineerinI Phvsics 21,: lT:0P 3 credits -lHrsAl eek

Preambl€s

o A tonrprchcnsire. high-quality educarron in the pltysical s,rren,jer. A fle\iblc curriculum wirh nulttplc concentrationjthat allotvs students to tailor their
cLlucdLion according to their \pecillc intere\l\. Thc opportunity to cxpcricncc thc cxcitcnlcnt of scicntific discovcry ihrough dircct
paflicipation in faculty rcscarch

. An incrcascd awarencss ofthc physical proccsscs in thc surrounding world. Thc csscntial knowlcdgc and analytical, mathematical and comput;tional tools with
which to pursue post-graduate education in a variety of physics-related and other
fields

. The ibundation and practical skillsets for eventual success in any ofa broad array ol'
careers

. The motivation tbr a lilelong love ol learning

Outcomes

. An abilily to apply knowledge ofmarhematics, science, and €ngineering.. An ability to design and conducl experiments. as well as to analyze and interpret
data.

r An ability to design a system. component. or process to lneel desired needs withir
realistic constraints.
An ability to function on multidisciplinary teams.
An ability to identify, formulatc. and solve enginccring problcms.
An understanding of professional and cthical rcsponsibility.
An ability to communicatc effcctively.
The broad education necessary to undcrstand the impact of engineering solutions in
a global, economic, environmental, and societal context.
A recognition ofthe need tbr, and an ability to engage in litlJong leaming.

. A knowledge ofcont€mporary issues.

. An ability to use.the techniques. skills, and modem engineering tools necessary lbr
englneenng pmctrce.

Unit I Relativistic Mechanics: (6 Hrs):

Frame of reference, Inertial & non-ine(ial fra es, Galilean transformations, Michelson-Morley
cxperiment, Postulates of special theory of relativity, Lorentz transformations, Length
contraction, Time dilation. Velocity addition thcorcm, Variation of mass with velocity,
Einstein's mass cnergy relation, Rclativistic relation between cncrgy and momcntum, Masslcss
particle-
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SCHOOL OF ENGINEERING
SRI SATYA SAI UNIVERSITY OF TECHNOLOGY AND Mf,DICAL SCIENCES

Outcome based Curriculum for
Undergraduate Degree Courses in Engineering & Technologt

Departmcnt of Chemical Engineering

Unit II Solid state & Nuclcar physics (10 Hrs):

lree electron theory of mctals. Qualitative discussion of Kronig-penny model and origin of
cncrgy bands- Intrinsic and Extrinsic Scmiconductors. V-l Chamctcristics of PN junction diodc.
Zener diodc. Ilall-effect.

Introduction !o Nuclcar Physics , Stalic propcrties of Nucleus,Nuclear liquid drop rnodcl.
Nuclcar Shell Model. Lincar particle accelelerator, Cyclotron. Betatron. Bainbridge mass

sprcctrograph.

Unit III Quantum Mechanics: (6Hrs):

lnlroduction to Quantum mechanics. Wave pafticle duality, Matter waves. Palticle velocity,
Phasc vclocity. Group vclocity and thcir relation. Heiscnberg's Unccrtainty Principlc. Timc-
dcpcndcot and timc-indcpcndent Schrodinger wavc cqualion. Solution to stationary state

Schrodinger wave equation fo. one-Dinlensional particle in a box. Compton eff€ct-

Unit Mavc Optics: (10 Hrs):

Intcrlcrcncc :Cohcrcnl sourccs. Intcrfcrcncc in uniform and wcdgc shapcd thin filDTs, Ncuton's
Rings and its applications. Fraunhoffer diffraclion at singlc slit and at double slir, Absent speclra.

Difliaction grating. Spectra with grating, Dispersive porvcr ol grating. Rayleigh's criterion of
rcsolution- Rcsolving power ofgrating and Prisnl.

Unit V Fibre Optics & Lasers: Fibre Optics(10 Hrs):

Introduction to fibre optics, Acccptance angle, Nun1erical aperture. Normalized frequency.

Classilication oftlbre. Attenuation and Dispersion in optical fibres.

Lascr: Absorption of radiaiion. Spontancous and stimulatcd cmission of radiation. Einstcin's

coefficients. Populalion inversion. Various levcls of Laser. Ruby Laser, He-Nc Laser. Lascr

appiications.

Reference Books: -

L Concepts ofModern Physics - AurthurBeiser (Mc-Craw Hill)

2. Introduction to Spccial Theory ofRelativity- Robert R€snick (Wiley)

3. Optics - Brijlal& Subramanian (S. Chand )

4. Engineering Physics: Theory and Practical- Katiyar and Pandey (Wiley lndia)
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SCHOOL OF ENGINEERING
SRI SATYA SAI UNIVf,RSITY OF TECHNOLOGY AND MEDICAL SCIENCES

Outcomc based Curriculum for
Undergraduate Degree Cours€s in Engineering & Technologl

Department of Chemictl f, ngineering

5. Applied Physics for Engineers- Ncera_j Mehta (PHI Leaming. New)

6. Engineering Physics-Malik HK and Singh AK (McGrawHill)

BEBSC- 202 Ensinecrin,r Phlsics 01.:0Tr I P I crodits 2Hrs/\\'cok

List of Experiments: -

l. To determine the wavelength ofsodium light by Newton's ring experiment.

2. To determine the wavelength of different sp€ctral lines of mercury light using plane

transmission grating.

3. To determine the energy band gap ofa given semiconductor material.

4. To determine the plank's constant with help ofphotoceJl.

5 .Resolving Power ofTelescope.

6 .V-l Charecteristics ofP-N Junction diode.

7. Zener diode characteristics.

8. To determine the dispersive power ofprism.

rt
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SCHOOL OF ENGINEERING
SRI SATYA SAI U\IVERSITY OF TECHNOLOGY AND NIEDICAL SCIENCES

()utcome bascd Curriculum for
[Jndergradueto Degr€e Courses in Engineering & Technotogl.

Department of Chemical Engineering

BTEESC-203 Basic Computer Engincering

Succcssfully practice cornputcr enginecring to sewe state and regional industrics.
governmcnl agencies, or national and i0ternational industries.
Work plolessionally in one or nlore of the following arcas: computer hardware and
software dcsign. cmbedded systerrs. computer nctworks and securily, system
integration. and elccrroni. desiBn aut,Jmalrun.
Achicve pcrsonal and profcssional succcss with awarcncss and commitmcnt to thcir
cthical and social rcsponsibilitics, both as individuals and in tcam cnvironmcnts.
Mainlain and improvc thcir tcchnical compctcnco through lilclong lcaming, including
cntcring and succccding in an advanccd degrcc proglam in a ficld such as
cngi eering. soience. or busincss.

()utcomci-

An ability 1o identify. formulate. and solvc complcx cnginccring problems by
applying principlcs of cngincering, scicncc. and mxlhcmatics
an ability to apply cnginccring dcsign to producc solutions that mecl spccillcd nccds
with considcration of public hcalth, sat'cty, and wclfarc, as wcll as global, cultural.
social, environmental, and cconomic tactors
an ability to co,nmunicale ell'ectively witlt a range ofaudiences
an ability to recognize ethical and prottssional responsibilities in engineering
situations and make informed judgrnents, which must consider the impact ol
cngineering solutions in global. econonric. cnvironmental. and socictal contexts

Unit -l Computer: (6Hrs):

Dcfinition. Cllassification. Organization i.e. CPU.

Ifcviccs, and Systcm & Application Sofiwarc.

Informatics, health Care. Remotc Sensing &

Multimedia and Animation etc.

Unit -II Introduction to Algorithms (6 Hrs):

register, Memory & Storage Systems. I/O

Compulcrannlication E-Busrncss. Bro-

GIS, Meteorology and, Computer Gaming,

Cornplexities and Flowchart. Introduction to Programming. Categories of Programrring

Languages, Program Dcsign. Programming Paradigms, Charact€ristics or Cloncepts of

OOP, Procedurc Oriented Programming VS objcct oriented Programming.

BTEESC-
20-1

Basic Computer
Enginecring

-11,:0T:0P 3 credits 3Hrs/Week

Prramblei
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Outcome based Curriculum for
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Departmsnt of Chemicrl Engineering

Introduction to C, Character Set, Tokens. Precedence and Associativity, program

Structurc, Data Types, Variablcs. Opcralors, Exprcssions. Statomcnts and control

structurcs. I/O opcrations, Array, Functions.

Unit- III Computer System Overview (10 Hrs):

tsasic Filernents, Instruction Exccution, Intcrrupts, Memory Hicrarchy, Cachc Mcmory, Dircct

Memory Access. Multiprocessor ard Multicore Organization. Operating system overview-

Preambles and functions, Evolution of Operating System. - Computer System Organization-

Op€ratinS Systcm Structurc and Operations- System Calls, Systcm Programs, OS Gencration and

Syslem Boot.

Unit lV Computer Networking (10 Hrs):

Introduction. Goals. OSI Model, Functions of Dit'ferenr Layers. Intemetworking Concepts,

Devices, TCP/IP Model. Topology. Introduction to Internet. World Wide Web, E.

commerce Clomputer Security Basics: Introduction to viruses, wolms, malware, Trojans,

Sp)'warc and Anti-SpFvare Software, Different typcs of attacks likc Moncy

Laundering. Infomation Thefi, Cyber Pornography, Email spoofing, Denial of
Service (DoS), Cyber Stalking, ,Logic bombs. Ijacking Spamming. Cyber

Defamation, Sccurity measures Firewall,

Unit V Data base Manag€ment System (10 Hrs):

IntroductioD, File oriented approach and Database approach, Data Models, Architecturc

of Database System, Data independence, Data dictionary, DBA, Primary Key, Data

definition language and Manipulation languages. Cloud computing: definition, c]oud

infrastructure. cloud segments or seryice delivery models (IaaS, PaaS and SaaS), cloud

deployment modcls/ t!,pes of cloud (public' private, community and hybrid clouds). Pros

and Cons ofcloud computing

Reference books:
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l. Introduction ofcomputers: PcterNorton. TMII
2. Object oriented programming with c++ :Fl.Balaguruswamy,TMH
3. Object oriented progrannring ir C++: Rajesh k.shukla.Wiley India
4. Computcr nctwork: Andrcw Tananbannl.l)Hl
5. Data basc nlanagelneot syslem.Konh.TMI I

6. Opcrlting systcm-silbclschatz and Calvin-Wilcv lndia

RTEESC-20.1 Basic Computer Engineering 0L:0T: lP I credits 2Hrs/r,!'eek

List of Experiment:-

l. Study ofjnput and output dcvices ofcompurcr systcms.
2. Write a program ofaddition, subtract. multiplication and division by usi,1g C.
3. Write a program to check weather a number is prime or not.
4. Study ofvarious tlpes ofOperating System.
5. Study and practice of basic Linux commands-ls, cp, mv, rrn, chmod kill, ps

etc.
6. Design color coding ofstraight & crossover cable.
7. lnstallatior oforacle l0g. Also create a employee table.

BEESC-20,1 Basic N{erhanical Engineering

Preamble:

. To provide a comprehensive knowledge ofbasic mechanical systems.

. Basic concepts from mechanical engineering sciences.

. Basic concepts LC Engine

o Modem engineering tools (machine-tools, laboratory instrumentation, Working
pdnciple of steam Engine ), and related subjects to design mechanical engineering
components

Outcome:

. After successful completion ofthis course students will able to
r To describe and use basic engineering concepts
. principles and components ofmechanical equipment
. measuring & testing method ofphysical quantities

REESC-20.I Basic Mechanical
Enginttrins

21.:01':01' 2 credits 2Hrs/\\'rck
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Outcome based Curriculum for
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. Assessment olboiler component.

Unit I Materials (6 Hrs):

Classification of engineering ,naledal. Composition of Cast iron and Carbon stcels. Iron
Ca,bon diagram. Alloy sleels their applications. Mechanical propcrries like srrengrh.
hardness, toughness ductility, brittleness , malleability etc. ol materials , Tensile tcsl-
Strcss-strain diagmm ofductilc and brittlc malcrials .

Unit II Measurem€nt (10 Hrs)i

Concept of measurements. errors in measuremenl, Temperature. Pressure, Velocity. Ilow
slrain, Force and torque measurement, Vemier caliper, Micrometer, Dial gauge, Slip
gaugc, Sinc-bar and Combination sct. Production Enginccring: EIemcntary theorctical
aspects ofproduction processes like casling, carpcntry, welding etc Inlroduciion to Lathe
and Drillillg nlrchin(s r J llrrrr \ tritlus op(rauoni.

Unit III Fluids (6Hrs):

Fluid properties pressure, d€nsity and viscosity ctc. T),Tres of fluids . Newton's lnw of
viscosity. Pascal s law . Bemoulii's equation lor incompressible lluids. Only working
principlc olHydraulic machines, pulnps. turbines. Reciprocating punrps .

Unit lV Thermodynamics (l0Hrs):

Thermodynamic system. propertics. state. process. Zeroth. Firsi and second law of
thermodynamics. thermodynamic processes aI constant pressure, volume. enthalpy &
entropy.

Stcam Engineering: Classification and working of boilcrs. mountings and accessories of
boilers, Efficiency and performance analysis. natural and artificial draught, stcam

properties. use ofsteam tables.

Unit V Reciprocating Machines (10 Hrs) |

Working principlc of steam Enginc, Camot, Otto. Dicsel and Dual cycles P-V & T-S
diagrams and its efficiency, working of Two stroke & Four stroke Petrol & Diesel
englnes. Working nrinciple of compressor.

References : -

l- Kothandaraman & Rudramoonhy, Fluid Mechanics & Machinery. New Age . 2- Nakra
& Chaudhary, Instrurnentation and Mcasurentents, TMH.
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Outcome based Curriculum for
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3- Nag P.K. Engineering Thernrodynanrics . TMH .

4- (ianesan. Intemal Combustion Engines. TMH .

5- Agrarval ( M. Basic Mechanical Engincering.Wiley publicarion. 6- Achurhan M . .

Engineering Thernrodynanrics.Pfll.

BEESC-20.I Basic i\rechanical f nsineerinp {ll.:0T:lP 2 credits 2 Hrs,\l eek

List of Experiments:-

l- Study ofUniversal Testing machines.

2- Linear and Angular measurement using, Micromcter, Slip Gaugcs, Dial Cauge and

3- Study of Lathe Machine.

4- Study of Drilling Machines.

5- Verification of Bemoulli's Theorenr.

6- Study ofvarious types ofBoilers.

7- Study ofdifferent IC Engines.

8- Study ofdiffe.ent t)?es ofBoilers Mountings and accessories.

BEESC-205 Basic Civil Engineering & Mechanics

Course Preamble: The goal o[ this Enginccring Mechanics course is lo expose sludents to
problcms in olechanics is applicd to plausibly rcal-world sccnarios. Ploblcms ofparticular i)4rcs
are explored in detail in the hopes that students will gain an inductive understanding of the
undcrlying principlcs at work; studcnts should thcn bc able to rccognizc problcms of this sort in
real-world situations atld respond accordingly.

Thc civil cnginccling program will servc Connccticllt and thc nation by providing a quality
cnginccring cducation that cnables students to cntcr a profession that can improve thc civil
infrastructur€, and ecoromic welfare. Our civil engin€cring program will maintail a slrong
emphasis on undergraduate education with the goal that our program will be recognized tbr
quality instrucrion in civil engioeering analysis and design

BEESC-
205

Basic Civil Enginecring &
Mechanics

-1L:0T:0P 3 tredits -31 I rs,Al cc k
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Outcomes:

Dcmonstratc knowlcdge olvarious surveying mcthods.
Conduct a chain survoy.
Conduct a compass survey.
Conduct levelling survey and be able io do RL calculations.
Demonstrale knowledg€ of properties of various building materials.
Draw free body diagrams and dctcminc thc resultant offbrccs and/or monlcnts.
Determine the centroid and second moment ofarea ofsections.
Apply laws of mecharics lo determine efficiency olsimple nlachires with considcmrioo
offriction.
Analyse statically delemlinate planar ti?mes.

Unit I Building Materials & Construction (10 Hrs)

Stoncs, bricks, ccmcnt, limc. timbcr-tlTcs, propcrtics, tcst & uscs, laboratory tcsts concrctc and
,nortar Materials: Workability, Strength propenies of Concrete. Nominal propo(ion of Concrete
preparation of concrele. compaction, curing. Elenrents of Building Construction. Foundations
conventional spread fbolings. RCC foolings. brick masonly walls, plastering and pointing, floors.
roofs, Doors, windows, lint€ls, slaircases types and their suitability

Unit II Surveying & Positioning (10 Hrs):

Introduction to surveying Instruments levcls. theodolites . plane tables and related devices.
Electronic surveying instruments etc. Measurement of distances - conv€ntional and EDM
mcthods. mcasurcment of dircctions by differcnt ntethods, measuromcnt of elcvations by
different methods. Reciprocal levelling.

Unit III Basics ofEngineering Mechanics covering (10 Hrs):

Forcc Systcms Basic concepls, Particle equilibrium in 2-D & 3-D; Rigid Body equilibrium;
System of Forccs, Coplanar Concurrcnt Forces ,Components in Space - Resultant- Momcnt of
Forces and its Application: Couples and Resultant of Force System, Equilibrium of System of
Forces, Free body diagrams. Equations ofEquilibrium ofCoplanar Systems and Spatial Systems:

Static lndeterminacy

Unit Mentroid and Crntr€ of Gravity covering (10 Hrs):

Centroid of simple ligures from first principle. centroid ofcomposite secrions; Ce tre ofGravity
and its implications; Area moment of inertia Definition, Moment of inertia ol plane sections

I
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Deprrtment of Chemicrl Engineering

Iionr first principles. Thcorcnts ol'moment of incrlia. Monten( ol incrtia ol-slandard scclions and

cornposilc scclions; Mass nlontent inenia ol circular plale. Cylindcr. ( ooe. Sphere. Hook.

Unit V Friction covering (10 Hrs):

Tlpcs of fiiction. Lirniting tiiction, Laws of Fricrion. Sraric and Dyramic Friction; Morion of
Bodics, Basic Structural Analysis covcring. Equilibrium in thrcc dimensions; Mcthod of
Sections; Mcthod ofJoints; How to dctcmtinc if a nrcmber is in tcnsion or corrpression; Simplc
Trusses; Zero force mentbers; Beams & types ofbeams; Framcs

Refercnce Books:

l- S. Ramamrutam & R.Narayanan; BasicCivil Enginccring. Dhanpat Rai Pub.

2. Prasad I.B., Applied Mechanics, Khanna Publication.

3- Punmia. B.C.. Survcying, Standard book dcpot.

4. Shesha Prakash and Mogaveer; Elements ofCivil tsngg & Engg. Mechanics; PIII

List ofExperiments:-

l. To perform traverse surv€ying with prismatic compass, check for local a[raction and

determine corrected bearings and to balance the traverse by Bowditch's rule.

2. To perform leveling exercise by height ofinstrument ofRise and fall method.

3. To measure horizontal and vertical angles in rhe field by using Tleodolite.

4. To determine (a) normal consistency (b) Initial and Final Setting time ofa cement Sample.

5. To determinc the workability of fresh concrete of given proportions by slump tcst or

compaction t'actor test.

6. To determine the Compressive Strengrh ofbrick .

SSSUTMS

BEESC-
205

Basic Civil Enginccring &
Mechani€s

0L:0T:2P I crcdits 2Hrsn\ rek
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7. To dctermine particle size distribution and lineness modulus ofcoursc and fine Aggregate.

tl. To verify lhc law ofTrianglc offorccs and Lami's theorc .

9. To verify the law ofparallelogram offorces.

10. To verily law ofpolygon offorces

I l. To find fte support reactions ofa given truss and verify analytically.

I2. To deterninc support reaction and shear tbrcc at a given section of a simply Supported beanl

and verify in analyically using parallel beanl apparatus.

13. To determine the mom€nt of inertia offly wheel by falling weight merhod.

14. To vcrify bending momcnt at a givcn scction ofa simply supportcd bcam.

0.
'f(.*. r \r

:t',/Sm
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BEHSMC-206 l,anguage Lab and S.minar

BEHS\IC-206 Language Lab and Seminar 0Lr0T: I P I credits
2llrs/W('lk

Course Preamble: This course inrends ro impart practical training in the use ol English
Language for

Communicative purposes and aims to devclop students'personality through languagc
Laboratory.

Topics to be cov€red in the Languag€ laboratory sessions:

l. l. Introducing onesclf, fanrily, social rolcs.

2. 2.Public Speaking and oral skills with emphasis on conversational pracriee,
extempore speech, JAM(Just a minute sessions). describing obiects and situalions,
giving directions, dcbate, telephonic ctiqucrtc.

3. Reading Comprehension: Intensive reading skills, rapid reading, and reading aloud
(ReadinS material to be selected by the teacher).

4. To write a book review. Standard text must be selected by the teacher.

5. Role plays: preparation and delivery topic to be selected by reacher/faculty.

,r si::. - .....1...(:i:,t'
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BELC-207 SelfStudy / GD Scminar

BILC-207 Scll-Stud) / CD
Seminar

0L:{}T: I P I credits 2H rs/\'\'eck

Preamble

To irrprove the mass communication and convincing / understanding skills of students
and it is 10 give student an opponunity to exercise their rights to express themselves.
Evaluation will be don€ by assigned faculty based on group discussion and power point
presentation.

Outcom€s:

Analytical thinking
Lateral Ihinking
constnictivc argument

Communication skill
Presentation ofviews

Students will discuss the coursc related and interdisciplinary topics for problem solving.
They will improve the mass communication and convincing / understanding skills about
subjcct and lheir related problcm in a group ofstudcnts.
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Sri Satya Sai
University of Technology and [tledical Sciences

(Established under Govt. of M.P. Registered under UGC 2(F) 1956)

Bhopal-lndore Road, Opp. Pachama oilfed ptant, pachama, Dist.-sehore M.p.ptN-4EO0O1
Ph- 07562 223547, Fax I O7562-223644, Web: www_sssutms.co.in, info@sssutms.co.in

Name ofFaculty: School of Engineering

Name of Department: Chemical Engineering

Minutes of Board of Studies Committee Meeting Dated on 03.06.2019

The Board of Studies Committee Meeting was held in the room of Department of Chemical
Engineering at 2:30 PM. on 03.06.2019, Following members were present.

l. Dr. Salyendra Singh Tomar, Prof. (Chemical Engineering) - Chairman

2. Dr. S. Suresh Assoc. Prof. (Chemical Engineering, MANIT Bhopal),-Extemal Member

3. Dr. Anuradha Devi, Asst. Prof. (Chemical Engineering), Member

4. Dr. Neelu Jain, Prof. (Chemistry), Member

5. Mr. Manoj Kumar Gandwane, Asst. Prof. (Chemical Engineering), Member

6. Mr. Pradeep Semil, Asst. Prof. (Chemical Engineering), Member

7. Mr. Nilesh Ahirwar Asst. Prof. (Chemical Engineering), Member

8. Mrs. Arpita Bhattacharya, Senior Manager, Bharat Refineries, Industry Expert

The Chairman of Board of Studies Committee welcomes and appreciated the efforts put up by
the faculty for progress of the departmental activities. The following Agenda points were
discussed and resolved.

Agenda Preparation of syllabus and Scheme for III and Mem ss per AICTE.

Discussion Scheme

Scheme and syllabus was put up before the member as per recent AICTE guidelines. It was

discussed in detail by the members and some modifications were suggested.

A new value added course entitled "Fundamentals of Green Chgmistry and 1-echnology" is



Resolution of the Discussion:

It was resolved that scheme and syllabus as proposed with some modification and may be
accepted.

The committee has approved the proposal for starting a new value added course entitled
"Cleaner Production& Sustainable Deyelopmert" fbr better undentanding of thc student's to
the demand ofcurrent scena o.

The Chairman thanks the members for peacefirl conduction ofmeeting.

Signatnre of All members (Including Chairman)

S. No. BOS Members Signature
I Dr. Satyendra Singh Tomar, Prof. (Chemical Engineering) -

Chairman Ws*
2 Dr. S. Suresh Assoc. Prof. (Chemical Engineering, MANIT

Bhopal),-Extemal Member ery
Dr. Anuradha Devi, Asst. Prof. (Chemical Engineering), Member \i' ,

4 Dr. Neelu Jain, Prof. (Chemistry), Member 6-+-
5 Mr. Manoi Kumar Gandwane, Asst. Prof. (Chemical Engineering),

Member @
6 Mr. Pradeep Semil, Asst. Prol (Chemical Engineering), Member >a*k
,7 Mr. Nilesh Ahirwar Asst. Prof. (Chemical Engineering), Member Ml,th
8 Mrs. Arpita Bhattacharya, Senior Manager, Bharat Refineries,

Industry Expert fiL
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Department of Chemical f, ngin€ering

BEA-301 Mxth(maiicslll

Course Preambles:
To enable thc students 1() apply the knowledge of Mathcmatics in various cngineering fields by
making them

. fo understand the method ofsolving algebraic. transcendental equations atrd to dcterminc
the approximate value of the derivative & definite integral fbr a given data using
numerical techniques.

. Ablc to cxpand the givcn pcriodic finction dcfincd in thc given rangc in terms ofsinc and
cosine ntultipl€ of terms as a Fourier series and to exlrcmise the functional using
in[cgration tcchniquc and to solvc thc parlial diffcrcntial cquation using differcnt
anal)dical techniques.

Course outcomes:
On cornplelion ofthis course, students will be able to

! Solvc ficld problcrns in Engincering involving PDEs.
> Use the rool llnding techniques to solve practical engineering problcms.
i To apply thc conccpt ol numclical analysis to find thc rclativo strenglhs and wcakncsscs

ofeach computation mcthod and know which are most applicable for given problem.
> To apply thc anal}1ical tcchniquc to cxprcss pcriodic filnction as a Fouricr sinc and

cosine series,
; Estimatc Laplacc and Fouricr transfbfln and z transfbrm.

Unit I: Numerical Methods (10 hours): Solutiorr ofpolynomial aud transcendeltal equations
Biscction mc(hod. Ncwton-Raphson method and Rcgula-talsi mcthod. Finitc diffcrcnces.
Relation between operalors. Inlerpolation using Newlon's lbrward and backward dif}'erencc
formulac. Intcrpolation with uncqual intcrvals: Ncwton's dividcd difiarcnce and Lagrangc's
fomlulae.

Urit IIi Numerical Methods (7 hours)i Numerical Differentiarion, Numerical integration:
Trapezoidal rule and Simpson's l/3rd and 3r8 rules. Sotution ofSimultaneous Linear Algebraic
Equations by Gauss's Elimination, Gauss's Jordan, Croui's methods. Jacobi's. Gauss-Seidal. and
Relaxation me(hod.,

Unit III: Numerical iMethods (10 hours): Ordinary dif'ltrenrial equations: Taylor's series,
Euler and modified Euler's methods. RungeKutta method of fourth order for solving firsl and
second order equations. Milne's and Adam's predicator-corrector methods. Panial differential
equations: Finite difference solution two dimensional Laplace equatioD aDd Poission equation.
Implicit and cxplicit methods lbr one dimensional hear equation (Bender-Schmidt and Crank-
Nicholson methods), Finite difference cxplicit method for wave equation.

sssuTl\4s
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Unit IV: Transform Calculus (10 hours): Laplace Transtbnn. Prope(i€s of Laplace
Tmnsfonn, Laplace transform of per'iodic functions- Finding inverse Laplace transform by
diffcrcnt mcthods. convolution thcorcm. Evaluation of intcgrals by Laplacc transform. solving
ODES by Laplace Transforn nrethod. Fouri€r transfomts.

Unit V: Concept of Probability (5 hours)t Probabiliry Mass function. Probability Density
Funct;on, Discrctc Distribution: Binonrial. Poisson's, Continuous Distribuiion: Nonnal
Dislribution. Exponcntial Distribution.

References:

l. P- Kandasamy, K Thilaga\.athy, K. Gunavarhi. Nunrerical Methods, S. Chand &
Conrpany. 2nd Edition. Rcprint 2012.

2. S.S. Sastry, Introductory methods olnunlerical analysis, PHl, .ldl Edirion. 2005.
3. Ir'win kleyszig. Advanced Engineering Mathcmalics.9th [dilion. John Wiley & Sons.
4. B.S. Grewal, Higher Engineering Mathematics, Khanna Publisherc. 35th Edition, 2010.
5. N-P. Uali aDd Manish Goyal. A tcxt book of Engineering Mathcnlatics, Laxnri

Publications. Reprint, 20 I 0.
6. Vccrarajan T.. Enginccring Mathenratics. Tata Mccraw-Hill, Ncw Dclhi, 20013.

7. P. C. Hoel, S. C. Port and C. J. Stone. Introduclion ro Probabilily Theory. Universal Book
8. S. Ross. A First Coursc in Probabilily.6111Ed.. Pcarson Education India,2002.
9. W. l-eller, An Inrroduclion to Probability Theory and ils Applications, Vol. l.3rd Ed..

Wilcy, l96li. Statistics.
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ClU,\--102 Chcmi(al Engin.cring Thtrmodr'nNmics

Course Preambles:

Principlcs and application offirst and sccond law of thcnnod),namics, and phasc cquilibria.

Course Outcom€s:

. Apply mass and energy balances to closed and open systems

. Evaluate the properties ofnon-ideal gas€s

. Solve problenls involving liquefaction. refrigeration and dillerent power cycles.

Unit-I: Basic Conc€pts (10 hours)t Basic concepts ofwork & heat system, properties and state
of systems; tjrst law of thermodlnamics; application, batch tlow proccsscs; steady & unsteady
state flow.

Unit-II: Properties (10 hours)t Critical prope(ies corresponding state comprcssibility. PVT
behavior ofpure fluids viral equation, cubic equation, generalized correlation & ecccntric l'actor,
bchavior of liquid, sccond law of T.D, & its application. Adiabatic rcactions, Equilibrium in
homogeneous and heterogen€ous reactions.

Unit-Illi Carnot Cycle (8 hours): Carnot cycle, Camot theorcm, Ihermodynamics lemperature
scalcs, concept of entropy. calculation ofentropy lor various systcms. entropy for real system.

UnitJV: Effect of Pressure (5 hours): Effect of pressure on specific heat, Joule Thompson
effect, third law olthermodynamics & its applications.

Unit-V: Compression & Expansion of Fluids (7 hours): Compression & expansion offluids;
single stage, multiple stage requirements & efficiency along wilh effect & engineering along
with effects cleamnce, compression ofreal gas.

R€ferences:

Smith J.M and Van Ness-lntroduction to Chemical Engg Thennodlmamics {th edition
Daubert; Cherlical Engg thcnnodynamici TMH
Rathakrishnan E; Fundamentals of Engg Thermodynamics; PHI
Dodge B.F. Chenrical Engineering Thermodynamics McGraw Hill
Balzhiser, Samuels and Eliassen-Chemical Engg- Thermodynamics Prentice Hall
Sandler S.l Chemical Engg-Thermodynarnics-John Wiley and son
Rastogi and Mishra-Chcrrical Engg Thelnrodynamics.
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SCHOOL OF ENGINEERING
SRI SATYA SAI UNIVERSITY OF TECHNOLOGY AND ]\IEDICAI, SCIENCES

Outcomc based Curriculum for
Undcrgraduaae Degree Courses in Engineering & T!,chnologl.

Department of Chemical Engincering

Ct\t.\-103 Advancc Engineering Chemistry

Advrnce f, ngineering Chemistr,t -1I-:0I:0P

Course Preambles:

. Concepls of quantum chcmistry, bonding, stcrcochemistry, and those of Synthcsis
methodologies and reactivity of organic compounds.

. Conccpts rolated to homogcncous and hctcrogencous calalysis, mcchanisms of
industrially intportant reactions, spectroscopic melhods for identification ofcompounds.

Course Outcomes:

Students taking the course will
. Get an understanding of the theoretical principles underlying molecular structure.

bonding and properties-
r Know the fundamcntal concepts of structure and lunction in organic reactions, the use of

kinctics and thcrmodynamics to clucidatc mechanisms ofrcactions.
. Be able to prcdict leactivity patlems and propose reasonable mechanisms.

Unit-l: Ceramics (10 hours): D€tinirion & Classification of ceramic materials based on
composition. properties & applications, Elcctro-ccramics, magnctic ceramics. Fin€ ceramics &
Glass-ceramics Natural ceramic minerals & materials such as Clay tamily, euartz/euartzite,
Feldspar. Baurite [amtly. D,'lomtle. \4agnljsitc.

Unit-ll: R€fractory (12 hours): Introduction. raw ma[erials, Fabrication and firing. General
manuf'acturing techniques, Propcrries and applications of lollowing retiactories: Acid (Silica)
Refractories. Basic Refractories. Bumt refractories .Sintered, fused refractories,and lnsulating
Retructories- Castables.

Unit-III: Glass (10 hours): Definition of glass. Thermodynamic study tbr glass fonnarion.
Glass transitions Conditions ofvitrification; Glass proccssing: selection of raw materials. eltects
of different oxides on glass propcrties, batch preparation. melting in glass tank fumace, refining
ofglass, l'orming process: Blowing, molding, shaping etc

Unit-IV: Oils and Fats (8 hours): Vcgetablc oils by solvcnt cxtraction. processing of animal
fats, hydrogenation and esterification of oils; Soaps and Delergents Bathing & laundry soaps,
calionic rnd snionic dal('rgents;. surfacc irclivc aBUnlr.

Unit-V: Chemical Kinetics (12 hours): Rate constant, ordcr and molccularity of a rcaction,
zero, lsl, 2nd and 3rdorder reactions; , methods ofdetermination ol order ofreactions; chemical
cquilibria Rcaction rat€ thcorics, Arhenius. paramctcrs. Catalysis (including cnzymc catalysis),

SSSUTMS
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SCHOOL OF ENGINEERING
SRI SATYA SAI UT.IVERSITY OF TECHNOLOGY AND MEDICAL SCIENCES

Outcomc based Curriculum for
Undergraduate Degree Courses in Engineering & Tcchnolog]

Departm€nt of Chemical Engineering

Referenccs:

l. B.S.Bahl & G. D. Tuli- Esscntials ofphysical Chcrrisrry. S. Chand & Publishcrs.
2. Glasslone - Textbook on Physical Chcrristfy Prentice Hall. India. New Delhi.
3. Drydcn CF- Outlincs ofChcmical Tcchnology- Prcnticc Hall. India. Ncw Dclhi
4. Levinet Physical Cheistry: TMH.
5. Sivasanrkar; Engg Chcmistry; TMH
6. Jain & Jain- Engineering Ch€ isry Dhanpat Rai Publishing Company. Delhi.
7. T.Austin G.T, Shreeves; Chemical Process Indusrry - Mccraw Hill Kogminr
8. (;upta OP; Fuel and Combustion; Khana Pub

cNlA-l0l Advance Entdnerring Chemistrl (ll-:0T:lP

List of Experiments:

l. To detern,inc the viscosity ofa viscous liquid by falling sphere method
2. Dotcnlination ofsaponification valuc ofoil samplc
3. Application ol pll meler to find acidity and alkalinity ofa solurion.
4. To dctcrminc thc % composition ofa givcn binary liquid solurion by polarimctcr.
5. To detcrnrine the solubility of a sparingly soluble salt in water by conductancc

mcasurcmcnt.
6. Preparalion o aundry soap and to deternline its yield
7. InvcstiSation ofAppropriatc Rcfractory Material for Laboralory
8. Manufacturing ofglass and ceramics irr laboralory scale.
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SCHOOL OF ENGINEERING
SRI SATYA SAI UNIVERSITY OF TECHNOLOGY AND MEDICAL SCIENCES

Outcomo based Curriculum for
Undergrrduate Degr€e Courses in Engineering & Technologl

Department oa Chemical EngineerinI

cMA-30.1 Material & Energy Balance

CMA-304 Material & En".gy Balance 2t.:lT:0P 3 credits 3Hrs,/rveek

Course Preamblesi

The coursc will scrvc as a basis for all further chcmical cngincering courses that arc part of thc
curriculum.

Course Outcomes:

Students completi[g th€ course will
. Devclop mastcry ovcr process calculations rclevant to chcmical cnginccring processcs
. Bee ablc to handlo elemcntary flow-sheeting, material and cncrgy balancc calculations

without and with chemical reactions, and involving concepts like recycle, bypass and
purgc.

. Be familiar wilh equations ofstare and properties ofgases and liquids, including phase
transition

Unit-I: Mathematical and Engineering Calculation (10 hours): Ilnits, differcnr unrt slsrems.
conversion of unit tiom one system to other, dimensions. dimensional analysis, dimensional
group, fundamental of molc concept, composition of solid, liquid and gascs, Basic
Stoichiometric calculation.

Unit-Il: Ideal Cases & Vapor Pressure (8 hours): Inrroduction ofideal gas, behavior ofideal
gases. rcal gas, Vandcr Waal cquation. compressibility factor method to solvc cubic cquation .
vapour pressurc , Raoult's Law. Humidity, relative humidity, humid heat, humid volume ,dew
point ,humidity chart and its use.

Unit-IIl: Material Balance without Chemical Reaction (12 hours): Fundamental ol
conservation ol mass, Introduction of component balance, solving material balance without
simultaneous equation for different unit opcrations. solving material balance at steady state and
unsteady state, recycle, by pass and purge calculations. Aid of computer in solving material
balance problcms.

Unit-IV: Material Balance r ith Chemicrl Reaction (10 hours): lntroducrion of componenr
balance, solving material balance with chemical reactions. recycles, by pass and purge
calculation with chcmical reactions, combustion calculations.

U[it-V: Energy Balance (0E hours): Laws of thcrmo chentistry Heat capacity, calculation of
enthalpy changes, calculation of standard heat of reaction, h€ats of formation, combustion,
solution, mixing ctc., effect ofprcssure and tcmpcrature on heat ofrcaction, cnergy balance with
chemical reaction
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c ,\-30:, Matcriai & Energy Balance {ll.:0T: I P 2Hrsnl'cck

List of Experiments:
l. Determination of boiling point relation with respect lo concentration ofcaustic soda alrd

vcrify Dehring' rule.
2. Application ofdry and wel bulb themlometer to find out atmosphcric humidity_
3. Usc of hunidity chart to tind cnthalpy dcw point humid hcat and saturarion.
4. Solubility at roorn temperanrre and boiling point of urea in water and verify the naterial

balancr.
5. Crystallization of coppcr sulf'ate in sarurated solution by cooling and finding out the

crystalyield.
6. To find out the healing value ofcoal using a calorimeter
7. Conlbustion ofcoal & pcrforming thc matcrial balancc
8. Proximate analysis ofcoal sample
9. Mcasuremcnt of flamc lcmp and comparc actual & thcorctical temp (Bunscn-Burncr,

Sprit Lamp, Kerosene Lanlp.)
10. To find the hcat ofrcaction using calcium oxidc and \i,atcr.

SCHOOL OF ENGINEERING
SRI SATYA SAI UNIVERSITY OF TECHNOLOGY ANT' MEDICAL SCIENCES

Outcomc bas€d Curriculum for
Undergraduate Degree Courses in Engineering & Technology

Department of Chcmical Engin€ering

Reftrences:

l. O.A. HouScn. K.M. Watson. R.A. RagarT: Chcmical proccss principlcs parr I {BS pub.
2. David M. Ililnrrelblau-Basic Principlcs and calculations in chcnrical Elgineering pill
-1. B. I- Ilhart. S.M. Vora: Stoichiometry; TMH.
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SCHOOL OF ENGINEERING
SRI SATYA SAI U\IVERSITY OF TECHNOLOGY AND MEDICAL SCIENCES

Outcome based Curriculum for
Undorgraduate Degre€ Courses in Engineering & Technolog!

Departmenl of Chemical Engineering

CMA-30s Chcmical Instrumcntation

('Nla--105 Chrnlical lnstrunlrntation -1L:0Tr0P

Course Preambles:
Objective of the course is to introduce th€ basics of instrumentation and process control through
a hands-on practical cxpcricncc. Principlcs of opcralion of diffcrcn! mcasuring dcviccs for
temperature, level. pressurc, flow, pH. humidity, density. and viscosjty will be introduced ro
impart knowledge of transmitters, transduceN, converters. control valves. digital and analog
corrponents rclated to PLC. DCS. SCADA systcms.

Course Outcom€s:
Students will be well-familiar with instrumentation and automation as relevanl lo nrodcm
chemical plant operation.

Unit-l: Introduction (10 hours): Chemical process instrumentation, Choice of lnstruments for
a Specific Application Proc€ss vaiables. static aDd dyna,nic chaructcristics of inslru,nenls &
their general classitication, Elements of Measuring systcms & iheir firnctions, True value
.Mcasured Value, Errors. Classification OlErrors and Methods ofReducing €rrors.

Unit-II: T€mperature of Humidity Measur€ment (15 hours): Principle. construction and
operation of instruments tbr ihe measurement ol Temperaturc: Liquid tllled thermometers,
Vapour Pressure Thernronleters, Thennometers based on solid expansion like bimclallic type.
Thermocouples, R€sistance thermometers. Radiation Pyrometers, Optical Pyronreters. Photo
electric Pyrometers. Principle. construction and operation of instruments lor the measurement of
Humidity and moisture

Unit-lII: Pressure l\{easurement (12 hours): Principle, construction and operation of
instruments for the measuremcnt of pressure and Vacuum: Mechanical Pressure sensors e.g,
Bourdon Tube, Diaphragnr Pr€ssure EIements, Bellows, Electrical Pressure Measuring Deviccs
e.g. capacitance Manometer, Strain Gauge Pressure Transducers. Piezo Resistive Pressure
Transducers. Resistive Pressure Transducers. LVDT Pressure Transduccr. Measuremcnt Of
vacuunr e.g Mcleod Gaugc . Pirani gauge. IonizatioD gauge.

Unit-IV: Flow Measurement (10 hours): Principlc. construction and operalion of inslruments
for the measurement of FIow e.g. Variable Head llow meters. Variable Area flow meters. Hot
Wirc Ancmometer, Principlc, construction and opcration of instruments for thc ntcasurcmcnt oI
L€\'el e.g. Float and Displacer type Devices, Hydrostatic Methods. Capacitance type Devices,
Radialion lyrc Dcviccs. Principle.construction and operation of instrumcnts for thc mcasuremcnt
of Density and Viscosity.

Unit-V: Composition Measurement (10 hours): Principle, construction and operation of
instruments for the m€asuremenl of Composition e.g. Thermal conductivity analyzers,

.1
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SCHOOL OF ENGINEERING
SRI SATYA SAI UNIVERSITY OF TECHNOLOGY AND MEDICAL SCIf,NCES

Outcome bascd Curriculum for
Undergreduate D€gree Courses in Engineering & Technologl

Departmcnt of Chemical Engineering

Paranragnciic Analyzcrs. Sp€ctroscopic M€thods. Gas Chromatograph. process instrumen[ation
diagmms and symbols, process instrumentalion for process cquipments such as Distillation
colu,nn AbsorptioD coluntn. Hea! Exchangcr. Reactors. Evapolators. fluid storage v€ssels.

Refer€nces:

l. Albel1 D. Cooper-Modem Electronic Inst,.umentation. pHI
2. Eckrnan-lndustrial lnstrulnentation
t. H S. Kal.i-Flcclronic Inrlrumljntalion
4. Cu ies Johnson-Process Conlrol Instrumenlation Technique, IV Edn. pHI
5. Harriot; Process control; TIMH
6. Patmnabis; Principles ofprocess controli TMH
7. Jaggi. Mathur; Engineering Marhematics; Khanna Publisher.
8. B.G. Lipiak-lnstruntcnt Engineering'Handbook, Volume It Process Measurenlenl
9. Austin E. Fribance-Industial Instrumentation Fundamentals, New york: Mcgraw-Hill

1962
l0- Emest Doebelin-Measuremcnt Systems: Applicalion and Design, McCraw-Hill

CNIA-305 Chcmical Instrumcntation 0l-:01:lP 2Hrsn\ c(k

List ol Experiments:

l. Time constant of pH-meter
2. Study ofBourdon tube prcssure gauge
3. Strdy of Bcllow tubc pressurc gaugc
4. Calibration ofdiflerent instrumcnts used in chemical processes
5. Study of elcctro-pncumatic transduccrs for pressurc, flow. lcvcl
6. Measurement ofwater level using differenlial pressure nleter
7. Measuremcnt offlow using clcctromagnctic flow mctcr
8. Measurement offlow using differential pressure cell across orifice/ venturimeter.
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SCHOOL OF ENGINEERING
SRI SATYA SAI UNIVERSITY OF TECHNOLOGY AND IVIEDICAL SCIENCES

Outcome basod Curriculum for
Undergraduate Degree Courses in Engineering & Technolog].

Dcparrmen( of Chemicat llnginrering

CII -306 Computer Programming-I

uter Pro

Cours€ Prcambles:
. Programming in thc Java programming language,
. Knowledge ofobject-orient€d paradigm in the Java programming language,
. The use ofJava in a varicty oftechnologies and on dillerent platfonns.

Course Outcomesl

. Students will be able to solve simple probl€ms in stalistics. ch€misrry and physics using
programming languages.

o To do coding ofJava progranming language lor various programming technologies
r Knowledge ofthe structure and model ofthe Java programming language,
. Use the Java prograrnming languagc for r'arious programming technologies
. Dcvelop softwarc in thc Java programming languagc

Unit-I Basic Java Features - C++ Vs JAVA, JAVA virtual machinc. Constanr & Variablcs.
Data Types. Class. Methods, Objccrs. Strings and Arrays. Type Casting. Operators, precedence

rclations, Control Statcmcnrs, Exccption Handling, Filc and Strcams, Visibiliry. Constructors.
C)pcrator and Methods Overloading, Static Members, Lrheritance: Polymorphism, Abstract
methods and Classes

Unit-ll Java Collective Frame Work - Data Structures: Introduction. Type-Wrapper Classes
for Primitive Types. Dynarnic Memory Allocation. Linked List. Stack. Queues, Trees. Generics:
Introduction, Ovcrloading Generic Mcthods. Gcneric Classcs. Collcctions: lntelface Collection
and Class Collections, Lists. Array List and Iterator. Linked List, Vecror. Collections
Algorithms: Algorithm sons. Algorithm shut'flc, Algorithms reverse, fill. copy, max and min
Algorithm binary Search. Algorithms add All, Stack Class of Package java. Util, Class Priority
Qucuc and lntcrt'ace Qucuc, Maps, Propertics Class, Un-moditiable Collections.

Unit-Ill Advance Java Features - lvrultithrcading: Thrcad Statcs. Priorities and Thrcad
Scheduling. Lifc Cycle of a Thread. Thread Synchronization, Creating and Executing Threads,
Multithreading with GUl, Monitors and Monitor Locks. Networking: Manipularing URLS,
Reading a file on a Web Server, Sock€t programming! Security and the Network. RMI,
Networking, Aocessing Databases with JDBC: Relational Dalabase, SQL, MySQL, Oracle
Unit-Mdvance Java Technologies - Servlels: Oven,iew and Architecture. Setting Up thc
Apache Tomcat Server, Handling HTTP get Requests. Deploying a web Application, Multirier
Applications, Using JDBC from a Servlct. Java Server Pages (JSP)j Overview. First JSP
Example, Implicit Objccts, Scripting, Standard Acrions, Itirectives, Multimedia: Applets and
Application: Loading. Displaying and Scaling Images. Animating a Series of Imagcs. Loading
and playing Audio clips
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SCHOOL OF ENGINEERING
SRI SATYA SAI UNIVERSITY OF TECHNOLOGY AND MEDICAL SCIENCf,S

Outcome based Curriculum for
Undergraduate Degree Courses in Engineering & T.rchnolog].

Department of Chemical Engineering

Unit-V Advance Web/lnt€rn€t Programming (Overview): J2ME. J2EE, EJB, XML.

Referencesl

I . Deitel & Deitel. "JAVA, How to Program"; pHI. pearson.

2. E. Balaguruswamy, "Programming ln Java"; TMH Publications
3. The Conlplete Reference: H€rberi Schild!. TMII
4. Peter Norton, "Peter Norton Guide To Java Programming". Techmedia.
5. Merlin Hughes, ct al:Java Network Programming, Manning Publications/prcnticc Hall
6. Cay Horstmann, Big JAVA. Wiely India.

List of Program to be perform (Expandabl€):

l. Installation ofJ2SDK
2. Wrile a program to show Scope ofVariables
3. Write a program to show Concept ot'CLASS in JAVA
4. Write a program to show Tlpe Casting in JAVA
5. Write a prograrn to show How Exception Handling is in JAVA
6. Write a Program to show Inheritance
7. Write a program ro show Polyntorphism
8. Write a program to show Access Specifiers (Public. Privatc. Protected) in JAVA
9. Write a program to show use and Advantages ofCONTRUCTOR
I0. Write a program to show Int€rfacing between two classes
I l. Write a program to Add a Class to a Package
l2- Write a program to show Life Cycl€ ofa Thread
13. Write a program to demonstrate AWT.
14. Write a prograrr to Hide a Class
15. Write a Program to show Data Base Connecrivity Using JAVA
16. Write a Program to show "HELLO JAVA " in Explorer using Appl€t
17. Write a Program to show Connectivity using JDBC
18. Write a program to demonstmte multithreading using Java.
l9. Write a program to demonstrate applet lif'e cycle.
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SCHOOL OF ENGINEERING
SRI SATYA SAI UNIVERSITY OF TECHNOLOGY AND MEDICAL SCIENCES

Outcome bascd Curriculum for
Undergraduate Degree Courses in Engineering & Technolog)

Drpartment of Chcmical Engineering

CMA-307 Self Studv /GD Seminar

EEA--107 Sclf-studr /CD S.min{r (ltrtcrnal Ass$smcnr) 0t-:0'l:lP 2l I rr\\ crk

The main Preamble of GD and seminar is to improve the mass communication and convincing /

understanding skills ofstudents and it is to give student an opportunity to exercise their rights to

express thcmselves. Evaluation will be donc by assigned faculty bascd on group discussion and

power point prescntation.
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SCHOOL OF ENGINEERING
SRI SATYA SAI TI\IVERSITY OF TECHNOLOGY AND N,IEDICAL SCIE\CES

Outcome based Curriculum for
Undcrgraduate Degree Courscs in Engineering & Technologr

Department of Chemical f ngineering

BEA-.101 Encrgl. fcotogy. Environmenr & So(iery

. [:col Environnrenl & Socir 21.: lT:0P

UNIT-I Sour.es of Energy (6 hours): Renewable & Non Renewable, Fossil fuel, Biomass

Geothermal, Hydrogen, Solar, Wind, hydal, nuclear sources.

t NlT-2 Segments of Environment (6 hours)t Atmosphere, hydrosphere, Lithosphere,
biosphere. Cycles in Ecosystem - Water, Carbon, Nitrogen. Biodiversity: Threats and
conservation

UNIT-3 Air Pollution (10 hours): Air pollutants, classification, (primary & secondary pollutants)

Adverse effects of pollutants. Causes of Air pollution chemical, photochemical, Green house
effect, ozone layer depletion, acid Rain. Sound pollutiont Causes, controlling measures,
measurement of sound pollution (deciblage), lndustrial and non - industrial.

uNlT-4 Wate, Pollution (10 hours): Pollutants in water, adverse effects. Treatment of
Domestic & lndustrial water effluent. Soil Polution - Soil profile, pollutants in soil, their
adverse effects, controliing measures.

UNIT-s Society, Ethics & Human Values (10 hours): tmpact of waste on society. Solid waste
management Nuclear, Thermal, Plastic, medical, Agriculture, domestic and e-waste). Ethics and

moral values, ethical situations, objectives of ethics and its study . Preliminary studies regarding

Environmental Protection Acts , introduction to value education, self exploration, sanyam &
swasthya.

References:

1. Ha.ris, CE, Prichard MS, Rabin's MJ, "Engineering Ethics"j Cengage Pub.
2. Rana SVS ; "Essentials of Ecology and Environment"; PHI Pub.
3. Rayno d, GW "Ethics in information Technology"; Cengage.
4. Svakumar; Energy Environment & Ethics in society; TMH
5. AK De "Environmental Chemistry"; New Age lnt. Publ.
6. BK Sharma, "Environmental Chemistry" ; Goel Publ. House.
7. Bala Krishnamoorthy; "Environmental management"; PHI
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SCHOOL OF ENGINEERING
SRI SATYA SAI UNIVERSITY OF TECHNOLOGY AND MEt'ICAL SCIENCES

Outcome based Curriculnm for
Uodergr:rdurte Degree Courses in Engineering & TechnologY

Department of Chcmical Enginerring

CMA-.r02 Fluid Particle Mechanics

c\L\-402 Fluid Particle Mechanics 21.: lT:0P 3 ( redits

Course Prcambl€s:
Objcctivc of this course is k) introducc students to thc numcrous industrial opcrations dcaling
with the particulatc solids. rheir handling in various unit opcrations. and thos€ in which particle-
fluid interactions arc important. The course addresses fundalnentals of fluitl-particle mechanics.
such as the notion of drag, and builds on lhose fundam€ntals to develop design concepts for
vadolN industrial processes like packed bed operation, lluidized operations, sedimentarion.
filtralion, separalion of solids and tluids, ctc. Industrial applications are discussed. Thc course is
concludcd with an introduclion to colloidal systcms, sotl rnatcrials and nanopa(iclcs_
Applications oflhcsc novel systems are discusscd.

Cours€ Outcomes:
Students will be able to

. Calculale drag tbrcc and lerminal scttling velocity lbr singlc parlicles

. Caloulate pressure drop in lixed and lluidized beds

. Know thc significancc and usagc ofdiffcrcnt particulatc charactcrization paramctcrs, and
equipmeDt to cstimate them

o Dcscribc Sizc rcduction cncrgy rcquiremcnts, cstimatc pcrfomlancc of cquipmcnt.
selection and sizing ofequipment.

. Analyse filtration data and select systems based on lequirements. estimate filtration area
tbr given rcquircmcnts, underctand filtcr aids and thcir usagc

Unit{: Particulate Solid (8 hours): Properties of particulate solids, evaluation of size & shape,
shape factor, surface and populataon of particles, standard screens and screen analysis of solids,
screen efficiency, standard screen series,

Unit-ll: Size Redu€tion (ll hours)i Principles of cornmunication, size reductionj crushing,
grindan8, pulverizing and ultra fining size reduction equipments, introduction to nano
particles, power requirement in comminution.

Unit-lll: Mixing and Separation (12 hours): Mixing of solids, mixing equipment's, design &
power requirement of mixers, mixer effectiveness and mixing index. Principles of separation
techniques for system involving solids, liquids & gases, classification, sedimentation and
filtration, separation equipments, colloidalparticles, flocculation and stabilization.
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SCHOOL OF ENGINEERING
SRI SATYA SAI UNMRSITY OF TECHNOLOGY AN-D MEDICAL SCIENCES

Outcome based Curriculum for
Undergradurt€ Degree Courses in Engine€ring & Technologl-

Dcprrtment of Chemical Engincering

Unit-lv: Transportation and Handling (10 hours): Selection of conveying devices for solids:
Belt, Chain, Screw - conveyors, Elevators and pneumatic conveying devices; elementary design
aspects of the devices. visit to chemical engineering, industry engaged mainly with mechanical
operation.

Unit-Vr Fluidization (10 hours): Particulate & aggregative fluidi2ation, characteristic offluidized
bed due to particle size, size distribution, shape and density, pressure drop through a fluidized
bed and packed bed, character of dense phase fluidization as revealed by pressure drop
fluctuations, up flow and down flow fluidization, fluid catalytic process, bed drying, mass
transfer in fluidized beds.

Rererences:

1- Perry RH & Don WG; Perry's Chemical Engineering Hand Book; Mc Graw Hill.
2. Nevers De; Fluid Mechanics for Chemical Engineers; TMH
3. Banchero Eadker; lntroduction to chemical engg;TMH
4. McCabe S, Harriot ; Unit Operations of Chemical Engg; TMH
5- Narayan CM, Bhattacharya 8C; Mechanical operations for chemical eng.; pHl

6. Swain A.K., Hemlata Patra, G.K. Roy, Mechanical operation; TMH
1.

0L:0'l:lP

List of Experiments:

1. To analyses the given sample by differential, cumulative methods using standard screen.
2. Determination of size & surface area of irregular particles using a measuring gauge.

3. To study crushanB behavior & to determine the Rittinger's & Bond's constant of the
given solid in a jaw crusher.

4. To determine the efficiency of a ball mill for grinding a material of known.

5. To determine the power consumption of the hammer mill.

6. To determine the specific cake resistance for the given slurry by leaf filter.

7. To determine the efficiency of a given cyclone separator.

8. To determine the efficiency of fluidized characteristic bed.

9. To studythe Dorrtype ofthickener.

10. To study the plate & frame filter press.
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SCHOOL OF ENGINEERING
SRI SATYA SAI UNIVERSITY OF TECHNOLOGY AND MEDICAL SCIENCES

Outcomc based Currirulum for
lJndergraduatc Degree Courses in f,ngin{:ering & Technolog}

Deprrtnleot of Chemical Enlineering

cNlA-.{03 Fluid Mechanics

Course Prcambles:
. Thc objcctivc ofthis couNc is to inhoducc thc mcchanics oftluids (tluid statics and fluid

dlnarni(\). rele\dnr ro Chcrnical Fngineeringoper.rtions.
. The coursc will introduce students to forccs on fluids, hydrostatic forces on submerged

bodi€s, EulcriaD and Lagrangian descriptions of llow. {low visualization, inlegral aoalysis
inT'olving rnass and momcnturn balanccs. Bcmoulli cquation. llow through pipcs and
ducls. tlow measurcmcnl and instrLrments. flow transpofiation - pumps, blowers and
colnPtcssors.

Course Outcomes:
At the end of the laboralory course. studeDts will bc ablc to apply thc principles of unil
opcrations through experi,ncnlalion and will dentoDstrate the abilily to urdeBtand the various

equipments used in chemicaland allied process industry.

Unit-l: Review of Fluid Properties(12 hours): Engineering units of measurement, mass density,

specific weight, specific volume, specific gravity, surface tension, capillarity viscosity, bulk

modulus of elasticity, pressure & vapor pressure, fluid statics: pressure at a point, pressure

variation in static fluid absolute & gauge pressure, manometers, dimensional analysis &
dynamic similitude dimensional homogeneity, use of Buckingham pi-theorem, calculation of
dimensionless numbers.

Unit-ll: Kinematics of Flow (12 hours): Fluid flow phenomena, tvpes of flow-ideal & real,

steady & unsteady, uniform & nonuniform, one, two and three dimensional flow, path lines,

streak lines, stream lines, stream tubes, continuity equation for one and three dimensional
flow, rotational & irrotational flow, boundary layer theory, flow in boundary layer, flow past

immersed bodies, packed bed, fluidized bed.

Unit-lll: Dynami.s of Flow (10 hours): Euler's equation of motion along with a streamline and

derivation of Bernoulli's equation, application of Bernoulli's equation, energy correction factor,
linear momentum equation for steady flow, momentum correction factor. The moment of
momentum equation, forces on fixed and moving vanes and other applications.

unit{V: Fluid Measurements and Machines (10 hours): Velocity measurement (Pitot tube,
Prandtl tube, current meters etc.) flow measurement (orifices, nozzles, mouth pieces, orifice
meter, nozzle meter, venturi-meter, weirs and notches). Pumps, compressor, power & head

requirement for pumps, piping system (K Factor), valves and joints.
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SCHOOL OF ENGINEERING
SRI SATYA SAI UNIVERSITY OF TECHNOLOGY AND MEDICAL SCIENCES

()utcom€ based Curriculum for
[,ndcrgraduate Degrec Courses in Enginerring & Technology

D€partment of Chemical Engineering

Unit-V: Fluid Flow (6 hours): lntroduction to laminar & turbulent flow, concept of Reynolds
number & friction factor; friction factor for rough & smooth pipe loss of head due to faiction in
pipes & fittings.

References:

1. Mccabe SmithjUnit Operation for Chemical En8g. TMH
2. Modi & Seth; Fluid Mechanics; Standard Book House, Delhi
3- Som and Biswas; Fluid Mechnics and machinery; TMH
4. Cengal; Fluid Mechanics; TMH
5. White; Fluid Mechanics;TMH
6. lNlK DAKE; Essential of Engg Hyd; Afrikan Network & 5c lnstt. (ANSTI)
7- Douglas; Fluid Mechanics; Pearson

8. R Mohanty; Fluid Mechanjcs; PHI

L Gupta; Fluid Mechanics; Pearson.
10. Rajpoot R. K.;Fluid Mechanics and Hvdrolic Machine.
11. Bansal R.K.; Fluid Mechanics and Hydrolic Machine

CNLr{0-1 Fluid Mechanics 0l-:01:lP I Credih 2HrV$eek

List of Experiments:

1. To determine the local point pressure with the help of pitot tube.
2. Calibration of venturimeter.
3. Determination of Cc, Cv, Cd of orifices.
4. Calibration of orifice meter.
5. Calibration of nozzle meter and mouth piece.

6. Reynolds experiment for demonstration of stream lines & turbulent flow.
7. Determination of metacentric height.
8. Determination of triction factor of a pipe.
9. To study the characteristics of a centrifugal pump.
10. Verification of impulse momentum principle.

SSSUTMS

1!Y"' '

Page 61



SCHOOL OF ENGINEERING
SRI SATYA SAI UNIVERSITY OF TECHNOLOGY AND MEDICAI, SCIENCES

Outcome based Curriculum for
Undergraduatc Degree Courses in f,ngineering & Technologv

Deprrtmcnt of Chemical Engioeering

C[rA-t0t Fuel Technology

Course Prcambl€s:
. To Ieam the characteristics ofcoal rele\ant to its preparalion
. To id€ntity ihe difierent unit operations used lbr th€ preparation ofcoal lbr its utilization

in thcrmal power plants and coke ovcns
. To get fundamental undcrsta0ding ofoperation ofindustrial coal preparation plaDts.
. To train personncl in the method and development of tirel ccll technotogy.

Course Outcomes:

. Apprcciatc the importancc of coal and coal prcparation for the Indian and global
economies

. Understand the construction and operation of cnrshers and screens uscd for coal
preparation

. Determine the expected yicld and quality. and lhe expccted dit'ficulty of beneficiating a
coal

. Undcrstand thc opcration of bcncficiation units for coarse coal and finc coal, in Indian
context

. Carry out thc pcrformancc analysis ofcoal bencficiation cquipmcnt

. Cet orientation ol industrial coal preparation flowsheels.

Uniti: Solid Fuels & Coal Carbonization (10 hours): Coal & lignite reserves in lndia,
classifications of coal, washing of coal, analvsis of coal, proximate and ultimate analysis.
Mechanism of low temperature carbonization and high temperature carbonization, byproduct
recovery from coke oven, properties of coke coal, Brinding, pulverization, briquetting of solid
fuels-

Unit-ll: Liquid Fuels (7 hours): Origin of petroleum production, distillation, thermal & catalltic
cracking, coking, reforming, isomerizations, crude oil classafication, reserves of hydrocarbon in

lndia, introduction to petroleum refining and processing.

Unit-lll: Petroleum Produats Properties and lts utilization (10 hours): Petroleum product and
their utilization, diesel, petrol, blending of petrol for octane number boosting, AVt (aviation
liquid fuel), kerosene, fuel & furnace oil, testing of petroleum product: flash point, pore point,
fire point, octane number, cetene number, visaosity and viscosity index, APl.

SSSUTMS

... L-

-a I ,?r" E1tr!

.:.'-/

It-:01:0P

Page 62

( \t.\-10,1 FuelTechnoloev I Credils

Sir
Highlight



SCHOOL OF ENGINEERING
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Outcom€ based Curriculum for
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D€partment of Chemical f, ngineering

Unit{V: Gaseous fuels (6 hours): Natural gas, synthesis gas, producer gas, water gas, coal gas,

LPG, CNG and hydrogen as a fuel, compositaon properties and uses.

Unit-V: Renewable Energy Sources and Fuel cell (6 hours): Types of solar cell and fabrication,
wind energv, principles of tidal energy. Principle and working of fuel cell, various types,
construction and its application.

References:

1. Sarkar S; Fuel and Combustion; Orient Long men [td.
2. Gupta OP; Fueland Combustion; Khana Pub

3. Gary; Refining of Petroleum Techonology

4. D.P. Kothari, K. C. Signal, R. Rajan, Renewable Energy Sources and Emerging technology,
PHI Learning pvt. Ltd.

5. G.D. Roy, Non Conventional Energy Source, Khanna Publisher

6. .1. Twidel,TWeir, Renewable EnergySources, Taylorand Francis

( r't.\{04 FuelTechnoloEv 0l.i0T: lP I Crcdits

List of Experiments:

l. To carry on proximate analysis ofthe given coal sample.
2. To determine the calorific value of the coal by Bomb-Calorimeter method.
3. To determine the viscosity ofthe given oil sanrple by Redwood Viscometer. No. I and No. 2
4. To determine the viscosity ofa given oil sample by Saybolt viscometer.
5. To determine viscosity ofa given coal tar with the help of tar viscometer.
6. To determine the flash and fire points olthe given oil sample by Penskey Martin'sapparatus..
7. To dctcrmine the flash and firc points ofthc given oil sample by Abel's apparatus.
8. To determine the flash and tire points ofthe given oil sample byCleveland apparatus.
9. To determine the carbon residue olthe given oil by Conmdson method.
10. To determine cloud and pour point of given oil sample (coconut) by cloud and pour point

apparatus.
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Outcomc bascd Curriculum for
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CNt{-,105 lnorganic Process Teahnology

( u \-{05 lnorganic Process Te.hnology 3l-:0T:0P 3 Cr.dits

Course Preambl€s:
Objcctivc ol this subjccl is 1o cxposc studcnts to undcrsland thc advancemcnt in chcrnical
process industries and its application to cheulical engincering

coutse outcomes:
Studcnts can synthcsis production proccss oflhc rcquircd product.

Unit-I: Salts and Sodium Compounds (08 hours): Salls and sodium compounds, soda ash.

(ausric soda. (lllorin( and potas.iurn salts.

Unit-II: Acids (06 hours)r Hydrochloric acid. Sulphur and sulfuric acid. Phosphoric acid and

phosphatcs-

Unit-III : Fertili?ers (06 hours)r Nitrogenous Indust es, Ammonia and Nitric acid,

Nitrogcnous Fcrtilizcr, mixcd tcrtilizcrc. N-P-K Fcrtilizers and micronuhicnts.

Unit-IV: Cement (06 hours): Ccmcnt industrics,Industrial gflscs: Nitrogcn. Oxygcn, I lydrogcn,

Ilclium and Argon.

Unit-V: Soaps and Detergents (10 hours): Inorganic chemicals, Ilromine, Iodine and Fluo ne.

soaps and detcrgcnts, glass. ccranric and inorganic pigmcnts.

References:

1. Austine G.T.and Shreevesj Chemicasl Process lndustries; Mc GrawHill
2. Dryden C.E., M. Gopala Rao; Outlines Of Chemical Tech nology. Affiliated East-West Press

3. Pandey G.N.; Chemica I Tech nology Volume- l; Lion Press, Kanpur.

( \L\-{05 lnorganic Proaess Teahnology 0t-:0T:lP I Crcdits

[ist of Experiments:

1. To determine the process flow diagram of salts and sodium compounds, soda ash,

caustic soda.

2. To determine the process flow diagram of hydrochloric acid, sulphur and sulphuric acid,

phosphoric acid and phosphate.

3. To determine the process flow diagram of nitrogenous industries, ammonia and nitric

acid, nitrogenous f ertilizer

In.l;.-. " ..
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Outcome based Curriculum for
Undergraduate Degree Courses in Engineering & Tcchnologt

Department of Chemical Engineering

4. To determine the process flow diagram of cement industries and industrial gases.

5. To determine the process flow diagram of bromine, iodine, Fluorine, soaps and

deteagents, glass, ceramic and inorganic pigments.

CIIA-.106 Computer Programming -ll
( Il.\-.106 Computer ProEramminE -ll 0L:oT:l P I (lrcdits

Lab Prermble:
To inttuduce students

. Basics ofsoltwarc uscd in Chcmical Enginecring ficld

. Computcr Aidcd Proccss Calculations in chcmical ficld.
Lab Outcomes:
At the end ofthe lab the students will be able to

. Matcrial Balancc solution using Exccl.

. Energy Balance Solution Using Excel

. Unit conversions olchernical process.

List of Expcriments:

1. lntroduction to Microsoft Excel.

2. Basic Operations
3. Using function
4. Unit conversions of chemical process.

5. Material Balance solution using Excel.

6. Energy Balance Solution LJsing Excel.
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CII\-,107Induslri{t'Iraining I

cyA- {07 lndusirial Training - I 0L:0T:0P 0 Crcdits

Prcambles:

The following objective should be fulfilled in industrialtraining -1, and student must participate
in any Chemical, Petrochemical, Pharmaceutical, Oil and Gas industry where they can learn to
apply the Technical knowledge in real lndustrial situations.

Outcomes:

Gain experience in writing Technical reports/projects.

Expose students to the engineer's responsibilities and ethics.

Ixoose the students to future emplovers.

LJnderstand the social, economic and administrative considerations that influence the

working environment of industrial organizations.
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Sri Satya Sai
Uniyersity of Technology and ltledical Sciences

(Established under Covt. of M.P. Regisrered under UGC 2(l-) t956)

Bhopal lodore Road, Opp. pachama oitfed plant, pachama, Dist.-sehore M.p.ptN 466001
Ph. O7562 223647, tax : 07562-223644, Web: www.sssurms.co.in, info@sssutms.co.in

Name ofFaculty: School of Engineering

Name of Department: Chemical Eflgineering

Minutes of Board of Studies Committee Meeting Dated on 08.06.2020

The Board of Studies Committee Meeting was convened online on 2:30 pM. on 08.06.2020.

Following members were present.

1. Dr. Anuradha Devi, Assoc. Prof. (Chemical Engineering), - Chairman

2. Dr. Satyendra Singh Tomar, Prof. (Chemical Engineering)

3. Dr. S. Suresh Assoc. Prof. (Chemical Engineering, MANIT Bhopal),-Extemal Member

4. Dr. Neelu Jain, Prof. (Chemistry), Member

5. Mr. Manoj Kumar Gandwane, Asst. Prof. (Chemical Engineering), Member

6. Mr. Pradeep Semil, Asst. Prof. (Chemical Engineering), Member

7. Mr. Nilesh Ahirwar Asst. Prof. (Chemical Engineering), Member

8. Mrs. Arpita Bhattacharya, Senior Manager, Bharat Refineries, Industry Expert

The Chairman of Board of Studies Committee welcomes and appreciated the efforts put up by
the faculty for progress ofthe departmental activities during pandemic COVID in session 2019-
2020. The following Agenda points were discussed and resolved.

1. Piepsration ofsylhbus and Scheme for V, VI, VII & VIII Sem as per AICTE guideline.

2. To discuss the eximination pattern through onlitre mode.

3. To discuss the inter[al marking system.

4. To implement Value ldded course .Drinking water analysis,'

Resolutiotr ofthe Discussion: l, ,

..#***'#s



It was resolved that scheme and syllabus as proposed with some modification and may be
accepted.

The online examination pattem has been adopted according to UGC guidelines.

Moreover the intemal marking system also implemented according to UGC guidelines.

The committee has approved the proposal of starting new value added course ,,Drinking water
analysis" for skill and employability enhancement ofthe students.

The online convening of BOS's meeting ended at 3:30 pM on 08.06.2020 with thanks to the
chair.

Signature of All members (Including Chairman)

S. No. BOS Members Signature

I Dr. Anuradha Devi, Assoc. Prof'. (Chemical Engineering), - Chairman a'
2 Dr. Satyendra Singh Tomar, Prof. (Chemical Engineering) , Member wws
3 Dr. S. Suresh Assoc. Prof. (Chemical Engineering, MANIT Bhopal),-Extemal

Member tu+
4 Dr. Neelu Jain, Prof. (Chemistry), Member ,{t
5 Mr. Manoj Kumar Candwane, Asst. Prof. (Chemical Engineering), Member @
6 Mr. Pradeep Semil, Asst. ProL (Chemical Engineering), Member

H""-,,!t
7 Mr. Nilesh Ahirwar Asst. Prof. (Chemical Engineering), Member

^a14h8 Mrs. Arpita Bhattacharya, Senior Manager, Bharat Refineries, Industry Expert ( tY)Y--.-
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(Established under Covt. of M.p. Registered under UCC 2(F) 1956)

COURSE NAME: CLEANER PRODUCTION& SUSTAINABLE
DEVELOPMENT

DEPARTMENT OF CHEMICAL ENGINEERINC
SCHOOL OF ENGINEERING

SSSUTMS. SEHORE

Course Objective

. Expertise in the field ofcleaner production, energy auditing

. Ability to apply the principles and technical solutions to implement cleaner
production

o Team working skills and reading specialized documents in English
o Consulting and implementing ofcleaner production in manr_rfactu ng enterprises

Course outcomes

. Develop methodology of Cleaner production

. Propose technical solutions in CP

. Select opportunities for cleaner production

. Calculate the material and energy balance

. Havi[g teamwork skills

. Read specialized documents in English

. Implement ofcleaner production in manufacturing enterprises

Bhopal-lndore Road, Opp. Pachama oilfed plant, pachama, Dist.-sehore M.p.plN-466001
Ph,07562-223647,Fax.07562-223644,Web: www.sssutms.co.in, info@sssutms.co,in
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Sri Satya Sai
University of Technology and lrledical Sciences

(Established under Govl. of M.P. Registered under UCC 2(F) I956)

Course Outline

S. No. Hours

2

I Introduce to Cleaner Production: Approach and the concept
production , Benefits of cleaner production, The implementation
production principles , The implementation of cleaner production
Summqry ofSteps ofCP in the industrial companies

of cleaner
of cleaner

techniques,

6

Methodolos/ of Cleaner Production: Methodology of Cleaner production, The
technical solutions to implement cleaner production, Balance of material and
energy, The barrier in the process ofcleaner production

6

3 Establishing the CP monitoring system:
Indicators, How to collect data, Analysis data

The baseline data, Monitoring 6

1 Enerry Audit: History of energy usage, The concepts of energy audits, Energy
management in the industrial enterprise, Use efficiency and save energy (boiler)

6

5 Design for sustaiDable production : What is sustainable design?, Why industry
and society make D4S, Steps ofD4S

6

@.
Syllabus Prep&red By

Manoj Kumar Gandwane

ll/,
ApproVal 1HoD1

Dr. Anuradha devi

Bhopal-lndore Road, Opp. Pachama oilfed plant, Pachama, Dist.-sehore M.p.plN-466001
Ph. 07 562-223647, Fax | 07 562-223644, W eb: www.sssutms.co.in. info@sssutms.co.in
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COURSE NAME: DRINKING WATER QUALITY ANAYLSIS

DEPARTMENT OF CHEMICAL ENGINEERING
SCHOOL OF ENGINEERING

SSSUTMS, SIHORE

Course Description

Clean fresh water is one ofthe most vital natual resouces. Since quality ofwater is susceptible to

changes with time and other factors, continuous monitoring of water is essential. Water quality

assessment provides the base line information on water safety. Qualitative and quantitative

measurements are needed to guarantee the purity of water from various sources of supply. This

coume on water quality assessment is an aftempt to equip students with theoretical background and

practical skills to participate in water quality ensuring practices.

Course Objective

The course intends to prepare a student in acquiring skills on the art of water monitoring and

quantitative analysis of critical water quality parameters. It also brings in those aspects of
chemistry which are important for water quality management and pollution contiol.



Course Outcome
At the end ofthe course the student will be able to:

Explain the general properties of water and understand water resources and
conservation.

. Develop awareness about water quality criteria and standards, and their relation to public
health and environment

. Understand important parameters for measuring water quality.

. Know about the methods for the determination ofwater quality parameters

. Leam how to run accuate water quality tests and to determine how the parametets relate to
each other.

Course Content

I. Water Quality Fundamentals (8 hous)

Chemistry of water, Physical and chemical properties, Water recourses, water pollution,

lmportant water Quality parameters and methods for their determination - turbidity, color,

taste, pH, acidity, alkalinity, chemical constituents, hardness, dissolved oxygen etc.r water

sampling, standard for drinking water as per BIS specifications, household water treatment

and safe storage.

Practical - Laboritory tests for water quality monitoriDg (15 hous)

Determination of pH and conductivity, Test for acidity and alkalinity, Test for total

hardness, Test for chloride, calcium, iron etc., calculation of magnesium content and total

solids.

Project (7 hours )

Quality assessment ofwater sarnples collected from different localities.

II.

I II.

rl
lpproi/t1HoD)
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Sri Satya Sai
University of Technology and lledical $ciences

(Established under Go\4. of M.P. Registered under UGC 2(F) 1956)

COURSE NAME: ENVIRONMENTAL MANAGEMENT SYSTEM

DEPARTMENT OF CHEMICAL ENGINEERINC
SCHOOL OF ENGINEERTNG

SSSUTMS, SEHORE

Course objectives

l. Understand environmental management system (EMS) definitions, concepts, and guidelines
and requi.emenrs ofthe ISO 14001 standard

2. Understand the stages of EMS implementation leam best practice techniques, apply
environmental management principles to achieve continual improvement in an organization

3. To provide a basic understanding of various tools and techniques such life cycle assessment,
environmental audits, evaluation of environmental performance for environmental decision-
making

Course outcomes

l. Acquainted with the environmental management system and its benefits

2. Able to identiry and review audit-related documentation, prepare checklists and audit process

3. Able to apply tools such life cycle assessment, environmental audits, evaluation of
environmental performance for environmental decision-making

4. To evaluate the effectiveness ofsystematic EMS monitoring processes.

1of2

\. ,.\, . \./\: '.'y
Bhopal-lndore Road, Opp. Pachama oilfed plan! Pachama, D-ift:Shore M.P.PlN-466001

Ph.07562-223647, Fax I 07 562-223644, W eb: www.sssutms.co.in. info@sssutms.co.in

0

'"ft-;ffi:nr



Course Outline

Sri Satya Sai
University of Technology and iledical Sciences

(Established under Govt. of M.P. Registered under UGC 2(F) t956)

Content
ThiionGit oienuironmenlal managemenr, overvie* olrhe rrareof the global environment, the earth,s natural systems,
sustainability and sustainable development-{ase study
Introduction to the evaluation tools, environmental
managementsystem (EMS), organizational barriers,
management responsibility,
elements and extent ofaDDlicati

2.

EMS structure

,ru"o.S*o*,

#:#*
^Ith

lpprLy{t (nont
Dr. Anuradha Devi
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ISO l4000-Background, the ISO 14000 se es, business and
standards, voluntary standards and GATT/WTO, ISO 14000 and
world practice, ISO 14000 in US, ISO Europe, intemational
charnber ofcommerce principles, ISO in developing world; ISO
14001 & elements of EMS-environmental policy, planning,
implementation and operation checking & correction action and

review{ase stud
Auditing
cope and objectives,
implementingthe audit,

standards for auditing, registration,
procedures, benefi ts, environmental
t tool-Case stud

Life Cycle Assessment
Components of LCA, measuring environmental impact (life-
cycle stages of product, boundaries, functional unit, issues at | 6
each life-cycle stage, benefits of LCA), strategic framework for
LCA and LCA-a tool for sustainability-Case
valuating Environmental Performance Collecting data. anallzing i 6

evaluating information, reporting and communicating,

i.



SCHOOL OF ENGINEERING
SRI SATYA SAI T]NIVERSITY OF TECHNOLOGY AND MEDICAL

Outcome based Curriculum lbr
Undergraduate Drgrce Courses in Engineering & Tcchnolog!

D€partment of Chemicat Enginftrinq

SCIENCES

\ sE\t[jsTER

Subjccl
Code

Tot!l

Periods/ hour/ serk

t'rrdils
End
Sem Mid

Tosts

gn-

s/Qu

End
Sem.

&

d
/,\ssig

/ Quiz

t. t'

CMr\ 501 l0 l0 l0 l0 15t) l I l .l

cMA 502 10 10 30 l0 150 I .l

CM  501
E,rainee nsJ 60 i0 t0 l0 :0 r50 .1

( M,\ 504 .10 l) l0lr l .l

5 cMA,505 Opcn Core Ille.ti\c - I t(l l0 r00 l .1

CMA.506 Ifdu(fialT,rlninS-ll 150 100 150 l
TO'IAI 300 t50 50 :{0 900 t2 l0 22

CMA-50,1. am ElectiYe-I
nic Proccss Techno

& Paint Tcchnolo

( \'lA-505. Open Core Electire - [
CMA-505 (A) Petroleunr Processing Technology
cMA-sOs (B) Convcnlional & Non-Conventional Energy Sources

CMA.504 (A
cMA-504 (B)
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Outcomr brsed Curriculum tbr
Undergradurte Degree Courses in fngineering & Technoloq!-

DeparIm€nt of Chemical Engineerin,I

VI SItt1]STI]R

s.N Subjrct
Codr

Ntaximum NIarks Theor!-.
Slot (PrrcticrlSlot)

I
End
Sem Mid

Quiz

Lnd

cal&

Rccord
/Assign

Qtiz t
I l' P

I CM  60I Mass 'l ranslerlI 30 t0 -10 t0 l5u I -1

cMA-602 t0 t0 20 t50 I

.l cMA-601 Program Elcctive-ll t0 t00 I

.t cMA-601 t0 00 0

CMA.6O5 Opcn Core Electivc ll t0 lll t0{) 0 0

( MA-606 ]l]0 Ll0 100 .t l
'II)T \I, 150 50 2t0 l6lt 900 t-l ll 20

CMA-603, Program Elective-ll
cMA-601 (A) Transport PheIonlcDa
cMA-60_',t (B) Bio Chcmical Enginccring

CMA-604, Program Elective-lll
CMA-60:| (A) Environrnental Pollution & Pollution Control
cMA-604 (B) Fcrtilizer Technokrgy

CMA-605, Open Core Elective - Il
CMA-605 (A) Nano Tcchnology in Catalysis
CMA-605 (B) Fluidization Enginccring
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SRI
SCHOOL OF ENGINEERING

SATYA SAI UNIVERSITY OI.'TECHNOLOGY AND MEDICAL
Outcom€ based Curriculum for

Undergraduate Degrec Courses in lingine€ring & Technologv
Department of Chemical Engineerinq

SCIENCES

vtI sENtf,sTuR

S.No Subje(t
Code

'l heorr' Slrt
stln)

Total
Ntrrks CrrdilsEnd

Sem.
Exam

\tid
,\ssig

s/Qui

End
Sem.

&

tical
Rcc

Quir

I- 1

I CMA.TOI t0 l0 l0 t0 150 .1

l CM;\ 701
NuDrcricrlMcthod in
( hcnricalEnqinccriDq .t0 t0 l0 150 l 0 .l

CMA 701 6{) .10 t0

.1 cMA-70,1 Opti C(tr! Elc.liv. III :i0 l0 t0t)

CMA-705 Projecr SrageJ t:0 li0 t00 LO

(-l\4A-706 Sell srud],/CD/SemiDar 100 l I

T(rl At. 2{0 120 {0 lll0 -120 'r00 t2 ll t6 2n

CM4-703, Prosram Elective-lV
CMA.7O3 (A) Polyner Technoloqy
CMA.-703 (B) Multi-Phasc Flow

CMA-704, Open Core Elective - III
cMA-704 (A) Food Technology
CMA.7O4 (B) Optirniza!ion Mcthods
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SCHOOL OF ENGINEERING
SRI SATYA SAI UNIVERSITY O1'TECHNOLOGY AND ]\,IEDICAL SCIENCES

Outcome based Curriculum for
Undergradurte Degree Courses in Itnginerring & Technologl

Department of Chomical Engineering

YIII SI]\IES'I'T]R

s.N Subjrct
Code

Nr{xinrun \'Iarkq Thcorr

SloO

Tolal ( rcdit\End

f,rrm
t\Iid

Qui,

Itnd
al

/Assien

Q'uiz I

t. 'l

CMA IJO l Modclirrs and
Simulation

60 i0 t0 i0 l0 150 l .1

(MA,lr0l l0 t0 t00 0

CMA.ItO] Open Core Elcctive -
IV lt) t00 t) 0

.+ cMA,804 llt) 160 t00 x

'l () rAt. I tio 2',10 I lto 750 l,i lll

CMA-802, Program Elective-V
cMA-802 (A) Cherrical Proccss EquiDment Desiqn
cMA-it02 (B) Novel S ratiou Tcchnol

CM.4.-803, Open Core Elective - lV
CMA-803 (A) Saf'etv and Risk Analvsis
cMA-liol (B) Pctrochcmical Techrrology

* Additional open electivcs can be provided as per the availability offaculty in the University and studcnt
should produce prior pernrission from Dean with a batch ofa! least 5 students.
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SCHOOL OF ENGINEERING
SRI SATYA SAI UNIVERSITY OF TtrCHNOLOGY AND MEDICAL SCIENCtrS

Outcome besed Curriculum Ior
Undergraduate Degree Courses in Engineering & Technology

Department of Ch€mical Engineering

Course Preambles:
. Basic Concepts ofHeat Transfer
. Design and Rating ofHeat exchangers with and Without phase Change
. Design and Rating ofCompact Heat Exchangers
Course Outcomes:
Students will be able to
. Identify and select type of shell and tube exchanger based on TEMA classificationD. Design double pipe heat exchanger, Shell and tube heat exchanger, finned tube and other
compact heat exchangers.

Unit-I: Heit Transfer Fundamentals (8 Hours): Modes of heat transfer, themal diffusivity
and heat transfer coefficient; Differential equations ofheat transfer
Unit-II: Conductive heat tratrsfer (8 Hours): One dimensional problems, heat transfer from
extended surfaces, two and three dimensional problems, Insulation.

Unit-IIIi CoDvective heat transfer (10 Hours): Natural and forced convection; Dimensional
analysis; Thermal boundary layer; Analogies and Conelations.

Urit-IV: Design ofheat transfer equipment (15 Hours): Double pipe heat exchanger, concept
of LMTD, DPHE sizing; shell and tube heat exchanger - Kem,s method for design,
effectiveness-NTu method, construction aspects in brief, Bell Delaware Method Design aspects
offinned tube and other compact heat exchangers.

Unit-V: Basics of Hest transfer with phase change (15 Hours): Introduction to boiling,
lnroduction to condensation, Design aspects of Condensers, Reboilers and Evaporators, Heat
Transfer to Agitated tanks, unsteady state heat transfer, Introduction to Radiative Heat Transfer,
Design aspects of Fumaces.

Text / References:

1. R. Welty, C. E. Wicks, R. E. Wilson, G. Ro.rer, Fundamentals of Momentum, Heat and
Mass Transfer, 4th Ed.,Wiley (2007).
W. J. Mocabe, J. Smith, P. Hariot, Unit Operations of Chemical Enginee ng, Sixth
Edition, Mccraw Hill (2005).
Holman, J. P., S. Bhattacharya, Heat Transfer, loth Ed., Tata Mccraw-Hill (201 l).
D. Q. Kem, Process Heat Transfer, Tata-Mccraw Hill (1997).
Bejan, A., A. D. Kraus, Heat Transfer Handbook, John Wiley (2003).

3.
4.
5.
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Outcome based Curriculum for
Undergraduete Degree Courses in Elgine€ring & Techtrology

Depsrtmenl of Chemical f, ngireering

SCHOOL OF ENGINEERING
SRI SATYA SAI UNIVtrRSITY OF TECHNOLOGY AND MEDICAL SCIENCES

List of Experiment:

1. To determine the thermal conductivity ofmetal rod.
2. To determine the equivalent thermal conductivity ofcomposite wall.
3. To determine heat transfer coefficient in force convection.
4. To determine heat transfer coefficient in Natural convection.
5. To determine heat transfer coemcient with the help of Stefan Boltzmann Apparatus.
6. To calculate emissivity ofthe test plate by emissivity measurement apparatus.
7. To determine heat transfer coefficient in double pipe h€at exchanger.
8. To study the heat transfer characteristics ofa shell and tube heat exchanger (heating/cooling) of

9- To determine heat tmnsfer coefficient in pamllel and counter flow heat exchanger.
10, To measure lhe rate ofevaporation using an open pan eraporator.
I l. To measure the rate of condensation of pure water vapour and to determine th€ heat Transfer

coeflicient.
12. Demonstrate the film-wise drop-wise condensation and determination of the heat transfer

coefficient.
13. To study the singlc effect and find out the heal transfer coefficient.evaPorator
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Mass TransferJ

SCHOOL OF ENGINEERING
SRI SATYA SAI UNIVERSITY OF TECHNOLOGY AND MEDICAL SCIENCES

Ootcome based Curriculum for
UIdergraduate Degree Cout3es in Engineering & Technology

Department of Chemicrl f, ngine€ring

Course Preambles:
Basic Concepts of Mass Transfer, Staged and Continuous Contact equipment design, gas
absorption and distillation

Course Outcomes:
Students will be
. Able to design staged and continuous. Familiar with special distillation
distillation.

contactors!
techniques such as steam distillation and azeotropic

Unit-I: Fundamentals of Mass Transfer(I0 Hours): Individual and film coefficients, overall
mass tmnsfer coefficient and their inter relationships; Analogies in transfer processes,
determination of mass transfer co-efficient; two phase flow in packed beds, co-current and
counter cunent processes flooding loading, column intemals: types oftrays/ plates and packing,
point and plate efficiency.

Unit-Il Diffusion phenomenon (15 Hours): Constitutive laws of diffusion unsteady state
diffusion, Convective mass transfer, interphase mass tansfer, mass transfer corelations. Mass
transfer theories/models. Effect of chemical reaction on mass transfer Equilibrium stages and
transfer units: number and height oftransfer units; stage efficiency.

Unit -IIl Absorption (15 Hours): Solvent selection for absorption. Material balance and
concept of driving force and minimum solvent .ates. Gas abso.ption plate and packed column
design; reactive absorption.

Unit-IV: Distillation (15 Hours): lntroduction, Batch disrillation; continuous binary
fractionation, Azeotropic distillation; use of stearn.

Unit-V Multistage distillation (10 Hours):: Introduction to multicomponent distillation,
Mccabe Thiele, and Ponchon-Savarit methods for multistage operations, tray efficiencies, concept of
reflux, minimum reflux ratio, optimum reflux, total reflux, Murphree plate efficiencies.

Text / References:
l. Binay K.Dutta, Principles of Mass Transfer and Separation Processes,2nd edition,

Prentice Hall of India,2007
2. R.E.Treybal, Mass Transfer Operations, 3rd Edition, Mccraw Hill, New Delhi, 1983.
3. E.D. Cussler, Diffusion - Mass Transfer in Fluid Systems, Cambridge University Press,

Cambridge 1984.
4. S. Foust, Principles ofunit Operations,2nd Edition, Wiley, New York, 1980.
5. C.J. Geankoplis, Transport Processes and Unit Operations, 3rd Edition, Prentice Hall,

India, 1993.
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Outcome based Curriculum for
Uodergredurte Degree Courses in Engineering & T€chnology

Depsrtment of Chemical Engineering

tcMAJCI - l

SCHOOL OF ENGINEERING
SRI SATYA SAI UNIVtrRSITY OF TECHNOLOGY AND MEDICAL SCIENCES

List of Experiment:
l. To study steam distillation
2. To study batch distillation.
l. Studies on packed tower distillation unit.
4. Studies on bubble cap distillation column.
5. To study the absorption ofa gas in a packed column and calculation ofNTU and HTU.
6. Liquid Diffusion To calculate the Diffusion Coefficient for a liquid -liquid system
7. To study Solid in air Diffusion
8. Interphase Mass Transfer Coeflicient - To calculate the individual and overall Mass Transfer

Coefficient.
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Chemicsl Reaclion Ensineerinq - I

SCHOOL OF ENGINEERING
SRI SATYA SAI UNIVERSITY OF TECHNOLOGY AND MEDICAL SCIENCES

Outcome based Curriculum for
Undergraduete Degr€€ Courses in Engineering & Technology

ofChemical eenn

Course Preambles:
. Basic Concepts ofKinetics and Rate Laws
. Design and Rating ofldeal Reactors including heat effects
. Interpretation of Rate data
. Design and Rating ofReactors involving multiple reactions including heat eflects
. Analysis ofNon-ideal flow Behavior in Reactors

Course Outcomes:
Students will be able to

. Design chemical reactors involving heat effects optimally using minimum amount ofdataf

. Fix some problems related to operability and productivityE

. Operate reactors in a safe manner for single and multiple reactionsu

. Analyse the non-ideality in the reactors

Unii-I: Reactions and reaction rates (10 Hours): Reactions and reaction rates - stoichiometry,
extent of reactions, conversion, Selectivity Reaction rate fundamentals - elementary reaction
sequences, steady state approximation and rate limiting step theory.

Unit-II Design of ideal reactors (15 Hours): Ideal reactors - generalized material balance, design
equations, graphical interpretation, Design oF Isothermal and non-isothermal batch, CSTR, pFR,
reactors.

Unit -lll Sizing and analysis (15 Hours): Sizing and analysis of ideal batch, mixed (CSTR),
plug flow and recycle reactors - solving design equations for constant and va able density
systems, reactors in series and parallel, Analysis and correlation of experimental kinetic data -
data collection & plotting, linearization of rate equations, differential and integ.al method of
analysis.

Unit-IV: Design of reactors for multiple reactions (15 Hours): Multiple reactions - conversion,
selectivity, yield, series, parallel, independent and mixed series-parallel reactions.

Unit-V Basics ofNon Ideal flow (15 Hours): RTD theory and analysis ofnon-ideal reactors. RTD
Dispersion model, evaluation of RTD characteristics, Tanks in series model, Conversion in non- ideal
flow reactors for simple systems.
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SCHOOL OF ENGINEERING
SRI SATYA SAI UNIVERSITY OF TtrCHNOLOGY AND MEDICAL SCIENCT]S

Outcome based Curriculum {or
Undergraduate Degree Courses in Engineering & Technolos/

Text / References:
Depsrtment of Chemical Engineering

l. Elements of Chemical Reaction Engineering by H. Scott Fogler, 2'd Edition, prentice Hall
2001

Chemical Reaction Engineering by Octave Levenspiel,3'd Edition, John Wiley & Sons
2001
Smith J.M; Chemical Engineering Kinetics; Mc Graw Hill.
Denbigh & Tumer K.G; Chemical Reaction Theory An Inrroduction; United press.
Copper & Jeffery"s CVJ; Chemical Kinetics And Reactor Engineering; prentice Hall

List of Experiment:
L To study temperature dependency of rate constant, evaluation of activation energy and

Verification of Arhenius law
2. Study ofnon-catalfic homogeneous saponification reaction in CSTR.
3. To study a non-catal,,tic homogeneous reaction in a plug flow reactor.
4. To study the residence time distribution behavior ofa back mix reactor.
5. To study the RTD behavior ofa tubular reactor.
6. To study the RTD behavior ofa packed bed reactor.
7. To study the kinetics ofthermal decomposition of calcium carbonate.
8. To study a homogeneous catal),tic reaction in a batch reactor under adiabatic conditions.
9. Study of non-catalytic saponification reaction in a tubular flow reactor.

3.
4.
5.
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SCHOOL OF ENGINEERING
SRI SATYA SAI UNIVERSITY OF TECHNOLOGY AND MEDICAL SCIENCES

Outcome based Curriculum for
Undergraduxte Degree Courses in Engireering & Technology

Department of Chemicrl f, ngineering

Course Preambles:
Objective of this subject is to expose students to understand the advancement in chemical
process industries and its application to chemical engineering
Course Outcomes:
Students can sr.nthesis production process of the required product.

Unit-I: Soaps and Detergents (10 Hours): Soaps and detergents, Difference between soaps and
detergents, Classification of cleansing compounds, process of soap manufacture, Glycerol
recovery, Manufacture ofdetergents: sulphated fatty alcohols and alkyl _ aryl sulphonates.

Unit-lI: IndianSugar Industry (10 Hours): Impo(ant features of Indian sugar industry, Major
unit operation ofsugar industry, Alcohol fermentation, Raw materials for pulp making, iraft and
Sulphite pulping methods, Semi-chemical pulping, chemical recovery, stock preparation and
paper making,

Unit-lII: Petrochemicals (10 Hours): Important petrochemicals, Feed stock, Common unit
processes: cracking, alkylation-dealkylation and hydroalkylation, halogenation, oxidation,
hydrogenation-dehydrogenation; hydrationdehydration, nitration, aminaiion, esterification.
hydrolysis, hydroformylation process.

Unit-IV: Polymerizatiod Reactions (10 Hours): Basic principles of polymerization reactions:
bulk, solution, suspension and emulsion polymerisation, Synthesis of phenol formaldehyde,
polyethylene, polystyrene and PVC, Dyes and Dye intermediates, inseciicides and pesticides,
nitration and nitrating agents.
Unit-V: Fibres (10 Hours): Natural and synthetic fibres, Fibre properties important in textile
production, Manufacture of nylon 6,6 and nylon 6 fibres, viscose rayon and polyester fibres,
polyamides.

Text / References:

l. Dryden C.E; Outlines OfChemical Technologyi Alfilicted. East West press, New Delhi,
t997

2. G.T. Austin, Shrcve's Chemical Process Industries, Mc Graw Hill.
3. Gupta VB & Kathari VK; Manufacturing Fibre Technology; Chapman Hall, Newyork I

4.

5.

Edition
Kathari V.K.; Progress In Textile, Sciences Technology, Vol I & II; IAFL Publications,
S-351 Greater Kailash part I New Delhi 481Ed.
Austin, G.T; Shreeves Chemical Progress Industriesi . Mc. Graw Hill New york
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SCHOOL OF ENGINEERING
SRI SATYA SAI UNIVERSITY OF TECHNOLOGY AND MEDICAL SCIENCES

Outcome based Curriculum for
Undergraduaie Degree Courses in f,ngineering & Technology

Deparrtment of Chemical Engineering

Course Pre!mbles:
Painting companies ofevery size plan their future development and meet important revenue and
profit targets. Painting companies decide where to focus their recruitment programs and their
marketing resources.
Course Outcomes:

. To leam the basic ingredients required for paint formulation.

. The ability to understand the various factors to affect the stability ofthe paint.
r Students should be decided in the situation, and to decide the dosage ofvarious additives

in coating formulation.
o Basic knowledge ofdesign paint formulation considering various ingredients.
. The ability to use different machinery and equipment in the laboratory and used on a

commercial scale to handle.

Unit-I: Chemistry of Oils (10 Hours): Chemistry of Oils, Fats and Fatty Acids: i. Glycerides,
ii. Fafty Acids, iii. Non Glyceride Componenrs of Oils & Fats iv. Chemical Reactions of Fats and
Fatty Acids.

Unit-Il Technolory and Production of Oils & Flts (10 Hours): Technology and prcduction
of Oils & Fats, Coconut, cotton seed, peanut, palm, sunflower, sesame, softlower, rice fran,
rapeseed and mustard seed, linseed, soyabean, tung, casteroil lard and tallow. Minor Oils: Neem
Oil and Salfat. a) Mechanical expression ofoils, b) Solvent extraction ofoilseed and oil bearing
material, c) Fat splitting. Refining and Bleaching.

Urit-lII: DeguDming (10 Hours): Degumming, alkali refining (batch refining), Miscella
refining, refining loses Bleaching by absorption , continuous bleaching.

Unit-IV: Hydrogenation (10 Hours): Hydrogenation, Mechanism selectivity as applied to the
reaction and catalysis, Hydrogenation in practice (Batch & continuous) preparation of Raney
Nickel catalyst, Soap manufacture, Raw matedals required, selection of raw materials full
boiled process.

UDit-V: Utilizition of refitrery by-products (10 Hours): Utilization of refinery by-products
(gums, soap stocks, deodorizer distillates, fatty acid, distillates, waxes, spent bleaching eafih,
etc.)

Text / References:

I . Feireidoon Shahidi, Bailey's Industrial Oil and Fat Products
2. E. Bemardini, Oils & fats Technology
3. W.M.Morgan, Outlines of Paint Technology
4. V.C.Malshe & Meenal Sikchi, Basics of Painr Technology, Part I & II.

Pain( Techrol
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SCHOOL OF ENGINEERING
SRI SATYA SAI UNIVf,RSITY OF TECHNOLOGY AND MEDICAL SCIENCES

Outcome based Curriculum for
Undergraduat€ Degree Courses in Engine€ring & Technology

Department of Chemical Engineering

Course Prclmbles:
. An ability to apply acquired knowledge in the area of petroleum processing and

Petrochemical Engineering
. To understand and know Origin, occurrence, Exploration, Drilling and production of

Crude Oil. Be aware of the challenges involved in refining from viewpoint of product
specifi cations, economic considerations and enviionmental regulations.

. Provide students with a basic understanding of polymer processing techniques and
rheological behavior.

. To understand standard testing methods for the evaluation ofdifferent properties.
Course Outcomes:

. Ar ability of creative thioking, critical analysis, problem solving and decision making
specially in research and development

o Know the Origin, occurrence, Exploration, Drilling and production ofcrude Oil.
. Know the composition of crude oil and its products, along with its propedies and

characterization methods
r Understand the process of fractionation of crude oil and Identify the specifications

required for good quality petroleum product

Unit-Ii Petroleum Crude (10 Hours): Origin and occurrence of petroleum crude, status of
petroleum refining in India; composition of petoleum, classification and physical properties of
petoleum.; evolution ofcrude oil and petroleum products, futurc refining trends.

Unit-Il: Crude Oil Distillatior Process (10 Hours): Crude oil distillation process, pretreatrnent
ofcrude, atmospheric and vacuum distillation process; secondary conversion processes; catal)1ic
refoming, catalltic cracking and deep catalyic cracking.

Unit-III: Polymerizatior (10 Hours)t Heavy residue up-gradation technologies; hydro-
cracking, hydro{reating, vis-breaking and delayed coking alkylation, isomerisation,
dehydrogenalion processes. poll merization.

Utrit-IV: Lubricatitrg Oil (10 Hours): Lubricating oil, grease and bihunen: de-waxing and de-
oiling, de-asphalting, lube hydro-finishing, bitumen air blowing, sweetening and
desulphurization; hydro-desulphurisation of petroleum products.

Unit-IV: Introduction to major petrochemicals (10 Hours): Introduction to major
petrochemicals like Synthesis gas, Acetaldehyde, Ethylene oxide, styrene, Acrylonitrile,
Rutadiene.

Text / References:
I . Nelson WL; Petroleum refinery engineering ; Mc.

CI

Graw hill

& II; John Wiely & sons.
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SCHOOL OF ENGINEERING
SRI SATYA SAI UNIVERSITY OF TECHNOLOGY AND MEDICAL SCIENCES

Outcome based Curriculum for
Undergreduate Degree Courues in Engineering & Technology

Department of Chemical Engineering

CoDv€ntionel & NoD-Convenlionrt E

Rakosh das begmudre, Energy conservation systems
GD Das, Non conveDtional energy souces
S.P. Sukhatme, Solar Energy by Padmashree
Hawey A., Dunn J.J, Solid waste Conversionto Energy
S..Rao & B.B. Parulka. Energy Technology

4 credils

Course Preambles:
r Non-conventional resources or renewable resources such as solar energy, wind energy,

hydroelectricity, geothermal energy and tidal energy.
o Energy crisis and its solution by using non-conventional sources to maximum extent.

Course Outcomes:
. Understand the different non-conventional sources and the power generation techniques

to generate electrical.
. The concept ofsolar energy and their applications in different fields.. The ways to hamess energy from non-conventional energy sources like geothermal, wind

and ocean

Urrit-ft Gfobal and National enerry scenario (10 Hours): Global and National ene.gy
scenario, Conventional & renewable energy sources, need & development of renewable energy
sources, types ofrenewable energy systems.

UniGlIr _Ener$/ and Development (10 Hours): Energy and development role of energy in
industrial activity. Contemporary energy crisis, convintional and non-conventional enirgy
sources, energy demand and availability. Energy audit need for energy conservation.

Unit-III: Solar Energ/ System (10 Hours): Solar energy system, intoduction to wind energy
conversion, Wind turbines, Wind farms, Bio energy system, design and constructional features. 

'

U[it-IV: Thermal Retrewable Etrer$/ Systems (10 Hours): Thermal renewable energy
systems, appropriate energy technology for rural development, energy conservation,
environmental aspects of renewable energy systems.

UDit-V: Energ/ Conservation (10 Hours): Fluidized bed combustion, Energy conservation in
use of heat. Economical design of fumace, water treatment, drying, conditioning and industrial
space heating, boiler accessories etc. Heat recovery in waste heat boilers: Conservation,
integmted energy systems for industries.

Text / References:

1.

2.
3.
4.
5.
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SCHOOL OF ENGINEERING
SRI SATYA SAI UNIVERSITY OF TECHNOLOGY AND MEDICAL SCIENCES

Outcome based Curriculum for
Undergraduate Degree Cours€s in Engineering & Technology

Department of Chemicel f ngineering

Course Preamblesl
To provide students the basic leaming and understanding skills towards the problems related to
sepamtion & purification and in tum the approach to solve it by applying the concepts/principles
leamed in the curiculum and to increase the student's ability to apply the p nciples for the
design of Mass Transfer Equipments and their application in process industries.
Course Outcomes:

. Students will be able to

. List situations where liquid-liquid extraction might be preferred to disdllationi
r Explain the concept of breakthrough in fixed-bed adsorption!
. Design cooling towers
. Distinguish among micro-filtration, ultra-filtration, nano-filtration, and reverse osmosis

Unit-I: LiquidJiquid extraction (10 Hours): Liquid-liquid Extraction, Temary equilibrium.
Solvent selection, Single stage, multistage cross-current, counter-current extraction, equipment
for liquidJiquid extraction, continuous Contact extraction in packed towers.

Unit-II Solid-Liquid Extraction (15 Hours): Leaching & Washing, Preparation ofsolids for
Leaching, Equilibrium diagrams, ideal stage equilibrium, stage efficiencies, Calculation ofsingle
Stage and multi-stage leaching operation.

Unit -III Adsorption (15 Hours): Theories ofadsorption, types of adsorbenr, lsotherms, Break
through curves, Stagewise operations, Adsorptions calculations and equipment's, Ion-Exchange;
fixed bed absorbers, breakthrough.

Unit-IV: Humidification aod Dehumidification (15 Hours): Principles, vapour-liquid
equilibria, enthalpy of pure substances, basic definition of all humidification terms, methods of
humidification and dehumidification, equipment like cooling towers, tray towers, spray
chambers, spray ponds, cooling tower design HTU, NTU concept, calculation of height of
cooling tower.
Unitv Drying (10 Hours): Drying Equilibria. Drying rate curves. Mechanism ofdrying. Calculation
of batch and continuous drying. Drum dryers, spray and tunnel dryers. Membrane process,
I ltrafilration and Osmosis, Rererse Osmosis.

Text / References:
1. Binay K.Dutta. Principles of Mass Transfer and Separation Processes,2nd edition,

Prentice Hall of India,2007
2. R.E.Treybal, Mass Transfer Operations, 3rd Edition, Mccraw Hill, New Delhi, 1983.
3. AS. Foust, Principles ofUnit Operations, 2nd Edition, Wiley, New York, 1980.
4. W.L. McCabe, J. Srnith and P. Hardot, Unit Operations of ChemicalEngineering, 7th

Edition, Tata Mccraw Hill, India.2014.
5. C.J. Geankoplis, Transport Processes and Unit Operations, 3rd Edition,Prentice Hall,

India" 1993. //
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SCHOOL OF ENGINEERING
SRI SATYA SAI UNIVERSITY OF TECHNOLOGY AND MEDICAL SCIENCES

Outcome based Curriculum for
Undergraduate Degree Courses in Engine€ring & Technolos/

Department of Chemical Engineering

List of Experiment:
l. To prepare the drying rate curve for fluidized bed dryer.
2. To study the characteristics ofspray dryer.
3. To study the characteristics ofdrum and Tunnel dryer.
4. To study the drying characteristics ofa wet granurar materiar using natural and forced circulation

in tray dryer.
5. Tray Dryer - To calculare rale of Drying
6. Rotary Dryer - To study the Characteristics ofRotary Dryer
7. To study the characteristics ofcooling tower
8. Humidifier and Dehumidifier - To study the Characteristics
9. Liquid-liquid equilib.ium for temary system
10. Liquid Liquid Exrraction (single stage and multisrage)
i l. Characterization of Spray Extraction Cotumn
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SCHOOL OF ENGINEERING
SRI SATYA SAI UNIVERSITY OF TECHNOLOGY AND MEDICAL SCIENCES

Outcome based Curriculum for
Undergraduate Degree Courses in Engineering & Technology

Departm€nt of Chemical Engineering

Course Preambles:
. Basic Concepts ofcatalysis
. Kinetics and Mechanistjc aspects ofCatalysts
. Design and Rating ofcatalltic Reactors
. Design Aspects ofcas-Liquid Reactors

Course Outcomes:
Students will be able to

. Design catal),tic reactors

. Identify regions ofmass transfer control and reaction mte control and calculate conversion

Unit-I: Catalysis (10 Hours): Intoduction to Catalysis, homogeneous and heterogeneous
catalysis. Preparation and characterisation of catalysts. physical and chemical adsorption,
Adsorption isotherms, Determination of BET surface area and pore volume of the Catalyst.
Kinetics ofsolid catalyzed gas phase reaction.

Unit-II Design of catalytic reactors (15 Hours): Laboratory reactorc for catal),tic gas solid
reactions. Design concepts, Isothermal & adiabatic fixed bad reactor staged adiabatic
reactors, Non isothemal, non adiabatic fixed bed reactors.

Unit -III Non-catalytic gas-solid reactions (15 Hours): Non-catalytic gas-solid reactions,
different model for gas-solid reactions, Mass transfer, Diffusion and Chemical reactions in
catalysts. Effects ofextemal mass transfer and heat transfer, Effectiveness factor. Design aspects
of catal),tic reactors.

Unit-IV: Ges liquid reectiotrs (15 Hours): Gas liquid reactions, film and penetration theories,
enhancement factor in gasJiqr.rid reactions, gas-liquid reactors, Reaction design for instanlaneous
reactions and slow reactions.
Utrit-V Erternal transport processes (15 Hours): Extemal transport processes and their effects
on hetercgeneous reactions yield and selectivity Reaction and diffusion in porous catalysts,
Isothermal and non-isothermal effectiveness factors, Effect of intra-phase transport on yield,
selectivity & poisoning, Global reaction rate.

Text / References:

6. Elements of Chemical Reaction Engineering by H. Scott Fogler, 2nd Edition, prentice Hall
200t

7. Chemical Reaction Engineering by Octave Levenspiel, 3'd Edition, John Wiley & Sons
2001

8. Chemical and Catal,,tic Reaction Engineering, Carberry, J. J., Dover Books on
Chemistry, 2001.
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SCHOOL OF ENGINEERING
SRI SATYA SAI UNIVERSITY OF TECHNOLOGY AND MEDICAL SCIENCES

Outcome based Curriculum for
Undergraduate Degree Courses itr [ngineering & Technology

Department of Chemical f, ngineering
9. Chemical Reactor Analysis and Design Gilben F. Froment, Kenneth B. Bischofl, Juray

De Wilde, John Wiley & Sons, Incorporated, 2010

List of Experiment:
l. To determine the otder and rate constant ofsaponification reaction at room temperature.
2. To determine the order and rate constant ofesterification reaction at room temperature .
3. To study homogeneous catalltic reaction in a batch reactor under adiabatic co;ditions.
4. To study the rate constant ofhydrolysis ofan ester-catalyzed by acid.
5 Determine the rate constant and order ofreaction between potassium per sulphate and potassium

iodide
6. ]b study temperature dependency ofrate constant, evaluation ofactivation energy and

Verifi cation of Arrhenius law
7. To study a homogeneous reaction in a semi-batch reactor under isothermal conditions.
8. Study ofnon-catal)tic homogeneous saponification reaction in CSTR.
9. To study a non-catal),tic homogeneous reaction in a plug flow reactor.
i 0. To study the residence time distribution behavior of a back m ix reactor.
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SCHOOL OF ENGINEERING
SRI SATYA SAI UNIVERSITY OF TECHNOLOGY AND MEDICAL SCIENCES

Outcome brsed Curriculum for
Undergraduate Degree Courses in Engineering & Technolos/

Deprrtment of Chemical Engineering

Course Preambles:
r This course.will highlight coupling between three tansport phenomena with applications

in various disciplines in engineering and science, and will dimonstrate to the students the
common mathematical structure of transport problems.

o The cor-rrse will deal with flow problems involving Newtonian and non-NeMonian fluids.
solid-state heat conduction, forced and free convection, binary diffusion with or without
chemical reaction.

Course Outcomes:
On completion ofthe course, students would be familiar with

o Basics ofveclor and lensor anal)sis
. Be able to solve transport problems using shell balances
. Formulate and solve one-dimensional transport problems by using the conservation

equations
. Formulate simple multi-dimensional transport problems

Unit-I: Itrtroductio[ (10 Hours)t Introduction to Transport phenomen4 Formulation of
transport problems from nature, Vector and Tensor Analysis: Basic concepts.

Unit-II! Basics of momentum transport (10 Hours): Basics of momentum transport:
Euler/Lagrangian viewpoint, laminar and turbulent flows, boundary layers, stess tensor.

Unit-IIII Shell Momentum Bslances (10 Hours): Shell momentur balances, equations of
change, dimensional analysis, applications to isothemal flow of NeMonian & non-Newtonian
fluids.

Unit-IVr Basics of elrerg/ trtnsport (10 Hours): Basics of energy transport, conductive,
convective and viscous dissipation energy fluxes, Equations of change for non-isothermal
systems, dimensional analysis, and applications to steady-state conduction and convection,
Basics ofmass transport, mechanisms, and mass and molar fluxes.

Unit-V: Turbulence pheDomena (10 Hours): Turbulence phenomena; phenomenological
relations for transfer fluxes; time smoothed equations of change and their applications for
turbulent flow in pipes: boundary layer theory; laminar ard tubulent hydrodynamics thermal and
concentration boundary layer and their thicknesses; analysis of flow over flat surface.
Introduction to macroscopic balances for isothermal flow systems, non- isothermal systems and
multicomponent systems.

1 :.\'
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SCHOOL OF ENGINEERING
SRI SATYA SAI UNIVERSITY OF TECHNOLOGY AND MEDICAL SCIENCES

Oulcome based Curriculum for
Undergraduale Degree Courses in Engineering & Technology

Department of Chemicel f, ngineering
Text / References:

l. R. B. Bird, W. E. Stewart, and E. S. Lightfoot. Transport phenomena, 2nd ed., Wiley
India P\'1. Ltd.,2002.

2. Welty, C. E. Wicks, R. E. Wilson, and G. L. Roner. Fundamentals of Momentum, Heat,
and Mass Transfer. 5th ed., Wiley India pvt. Ltd.,2O0'1.

3. W. M. Deen, Analysis ofTranspon Phenomena, Oxford University press, 199g.
4. W. J. Thompson, Introduction to Transport phenomena, prentice Hall, 2000.
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SCHOOL OF ENGINEERING
SRI SATYA SAI UNIVERSITY OF TECHNOLOGY AND MtrDICAL SCItrNCES

Outcome based Curriculum for
Undergraduate Degree Courses in Engineering & Technology

Department of Chemicel f ngineering

4 credits 3H^/w*k I

Course Preambles:
l. To introduce the essential concepts ofbioprocessing to traditional chemical engineers.
2. To make the student aware about advances in Biotechnology.
3. The Program encouages students to work in the field of biotechnology.

Course Outcomes:
The students will gain an ability ro apply knowledge of mathematics, bioscience, and
engineering. Students will leam to apply the principles of biology, engineering science, along
with problem-solving skills and critical thinking to a broad spectrum of problems in
biotechnology.

Unit-I: Introduction to Bioscience (10 Hours): Types of Microorganisms: Structure and
function of microbial cells. Fundarnentals of microbial growth, batch and continuous culture.
Isolation and purification of Enzymes from cells. Assay of Enzymes. Functioning of cells and
Fundamental Molecular.

Unit-Il Biolog/ (10 Hours): Metabolism and bio-energetics, Photosynthesis, carbon
metabolism, EMP pathway, tricarbocyclic cycle and electon transport chain, aerobic and
anacrobic metabolic pathways. Synthesis and regulation of bimolecular, fundamentals of
microbial genetics, role ofRNA and DNA.

Unit-lII: Enryme Technologr and Kinetics (t0 Hours): Applications of enzymes in industry
and medicine. Immobilization of enzymes, Kinetics of enzyme catal),tic reactions involving
isolated enzymes, Reversibl€ inhibition. Reactions Catalysed By Enzymes.

Unit-IV: Reactors Analysis (10 Hours): Reactor Design and Analysis for soluble enzyme
systems. Cofactor regeneration, Membrane reactor. Effect of mass transfer in immobilised
enzyme particle systems. Reactors for immobilised enzyme systems. Bio Reactors, Effect of
Transpon Processes.

Unit-V: Introduction to Bioreaclor design (10 Hours)i Continuously Stined aerated tank
bioreactors. Mixing power correlation .Determination ofvolumetric mass transfer rate ofoxygen
from air bubbles and effect of mechanical mixing and aeration on oxygen transfer rate, heat
transfer and power consumption. Multiphase bioreactors and their applications. Downstream
processing and product recovery in bioprocesses.

Text / References:
l. J. E. Bailey and D. F. Ollis, Biochemical Engineering Fundamentals.
2. Trevan, Boffey, Goulding and Stanbury, Biotechnology.
3. M. L. Shuler and F. Kargi, Bio Process Engineering: Basic concepts.
4. Inamdar S.T.A, Biochemical Enginee ng - Principles and Concepts.
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SCHOOL OF ENGINEERING
SRI SATYA SAI UNIVERSITY OF TECHNOLOGY AND MEDICAL SCIENCES

Outcom€ based Curriculum for
Undergraduate Degree Courses in f,ngineering & Technology

Department of Chemical En
9I4A:!!1I4L I sn"i.on.entur F;t[(i;i & pofluti,on controt fLr0T:0P I 4credits l3Hrs/Weeti

Course Preambles:
The 

_Pollution Control and the protection of the environmental quality with sustainable
development The practice also helps in stopping pollution of water due to reduction in discharges
ofwaste into water bodies and the receiving body.
Course Outcomes:

o Describe the effects ofwater pollution on aquatic ecosystems.
. Describe the effects ofair pollution on the environrnent and on human health. Describe the effects ofwater pollution on human health
. Describe some key principles that support pollution prevention and control

Unit-I: Environment (10 Hours): Interaction of man and environment, overall picture of
envirorunental pollution, environmental air and water quality criteria, standards and acts, effects
ofpollution.

Unit-II: Air Polution (10 Hours): dispersion of pollutant in the atmosphere, meteorological
facto^ ofair, stability and inversion of atmosphere, control ofair pollution, air pollution control
equipments. Methods of measuring and sampling of gaseous and particulate pollutants in
ambient air and industrial waste gases.

Urit-III: Water Pollution (10 Hours): Sources, rypes ofpollutants in liquid wastes ofchemicai
industries, methods for the treatment of liquid wastes to control pollution, selection of pollution
control equipment, Methods ofsampling ofwaste water, Odour and its control.

Unit-IVl Solid Waste Disposal (10 Hours): Characterization of solid wastes, problems of
collection and handling, various processing techniques used in solid waste managiment, solid
waste as resource material.

Unit-Vt Noise pollution (10 Hours): Noise pollution: noise conrol criteda, noise exposure
index, Control.

Text / References:
l. C. S .Rao, Environment Pollution Control and Environmental Engg.
2. Peavy and Row, Environmental Engineering.
3. A.C. Stem, Air Pollution - Engg. Control ofAir Pollution Vol IV.
4. l. O .M. Bockis, Environmental Chemistry.
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SCHOOL OF ENGINEERING
SRI SATYA SAI UNIVERSITY OF TECHNOLOGY AND MEDICAL SCIENCES

Outcome based Curriculum for
Undergraduate D€gre€ Courses in Engineering & Technology

Department of Chemical Engineering

Course Preambles:
. Provide exposure to Nitrogenous and Complex fertilizer production technologies.
o Overview to the most recent Nitrogenous fertilizer production technologies.
. Improve participants' technical knowledge over a varied range of fertilizer production

techniques, understanding the best available technology options with cost effective,
minimal energy consumption along with the best approaches to safety and environmental
management.

Course Outcomes:
. Use reactions and unit operations steps in manufacturing ofvarious fertilizers
. Characte ze fertilizers on the basis ofdiflerent properties.
. Identify engineering problems in fertilizer manufacturing.

U[it-I: Introduction (10 Hours): Introduction, Plant nutrients, different types offertilizers and
their production in India.

Unit-II: Nitrogelous Fertilizers (10 Hours): Different feed stocks, Synthesis gas production
by steam-naptha reforming and gas purefication. Ammonia synthesis. Urea manufacturing
processes. Manufacture of sulphuric acid and ammonium sulphate. Nitric acid and ammonium
nitrate manufacture.

Unit-III: Phosphatic Fertilizers (10 Hours): Availability and grinding of rock phosphate,
manufacturing processes fior single and triple super- phosphate and phosphoric acid. Mixed
Fertilizers: Availability and manufacture ofmu ate ofpotash.

Unit-IV: Mixed Fertilizerst (10 Hours): Mixed Fertilizers: Mono and di-ammonium
phosphate, ulea ammoniun phosphates, NPK complex fertilizeN, granulalion techniques.

Unit-V: Manufacturing of organic fertilizer (10 Hours): Manufacturing of organic fertilizer,
fertilizer produce by Vermi- compost.

Text / References:
1. Slack A.V, Chemistry and Technology ofFertilizers.
2. Austin G.T., and Shreve's, Chemical Processes Industries.
3. Waggaman W.H., Phosphoric Acid, Phosphates and Phosphatic Ferilizers.
4. Rao M.G. and Sittig M Dryden's, Outlines ofChemical Technology.

0

Fe.tilizer Technolo lHrs/week

,CW

Sir
Highlight



cMA-605 (A) Nano TechnoloA/ in Catalysis 3L r I T:0P 4 credits 3Hrs/Week

SCHOOL OF BNGINEERING
SRI SATYA SAI UNIVERSITY OF TECHNOLOGY AND MEDICAL SCIENCES

Outcom€ hased Curriculum for
Undergraduete Degr€e Cours€s in Engineering & Technology

Department of Chemicel f, ngineering

Course Prcambles:
. To give exposure to various types ofequipment.
. Handing the instruments related to the separation process.
. Designing the experiments

Course Outcomes:

Synthesis of various nanoparticles are performed and their themal property using
anal),tical equipments are done.

Unit-Ii Generic methodologies for nanotechnolory (10 Hours): Generic methodologies for
nanotechnology: Introduction, classification and fabrication, Summary of the electonic
properties ofatoms and solids, Effects and importance ofthe nanometer length scale, Fabrication
methods, Preparation, safety and storage issues, some key exarnples of nanotechnology.

Unit-II: Methods ofSynthesis (10 Hours): Methods ofsynthesis of nanomaterial,s fabrication-
Top-down vs. bottom-upl approaches. Equipment and processes needed to fabricate nanodevices
and structures.

Unit-III: Fundamental of Catalysis (10 Hours): Fundamental understanding of catalysis at
nano-scale. Wet chemical synthesis, preparation and properties ofiron, platinum, gold, cadmium,
silver. copper and nickel nano-panicles.

Unit-IV: Application in Chemical Technolos/ (10 Hours)t Synthesis and properties of
composite nano-particles and coated nano-particles. Application in Chemical Technology:
Polymer Nano composites-Synthesis, characterization, mechanical, thermal prope(ies etc.

Unit-V: Characterization (10 Hours): Characterization of nano particles by Scanning probe
microscopes (Atomic Force Microscopy, Scanning Tunneling Microscopy), Transmission
Electron Microscopy, Scanning Electron Microscopy.

Text / Referencesi

1.

2.
Nanotechnology: Principles and Practices, . S. K. Kulkami .

Nano science and technology: novel structures and phenomena, Tang, Zikang and
Sheng, Ping, Taylor and Francis,

3. Nanotechnology: Understanding small systems B. Rogers, S. Pennathur, J. Adams
Nanotechnology in Catalysis Pinzhan.

4. Jurgen Schulte, Nanotechnology (strategies, industry tends, and applications, Willey, lst
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SCHOOL OF ENGINEERING
SRI SATYA SAI UNIVERSITY OF TECHNOLOGY AND MEDICAL SCIENCES

Outcome based Curriculum for
Undergreduate Degree Courses in Engineedng & Technology

D€pertment of Chemical Engineering

[@ :1..rropTl c,eaits T snrywecr< ]
Course Preamblesi

o To study the fluidization phenomena, fluidized bed regimes and models.
. Investigate effect of the size and density of spherical particles on the minimum

fluidization velocity. At least three different particle sizes and three different densities
should be considered.

. Investigate effect of fluid properties on the fluidization process by comparing air- and
water-based fl uidized beds.

Course Outcomes:

. Understand the fluidization phenomena and operational regimes.

. Design various types of gas distributors for fluidized beds and determine effectiveness of
gas mixing at the bollom region.

. Analyze fluidized bed behavior with respect to the gas velocity.

. Develop and solve mathematical models ofthe fluidized bed.

Unit-l: Introduction (10 Hours): The phenomenon of fluidizatioq liquid like behaviour of a
fluidized bed; Comparison with other contacting methods; Advantages and disadvantages of
fluidized beds. Industrial applications offluidized beds.

Unit-II: Coal gasification (10 Hou.s)t Coal gasification; gasoline from other petroleum
ftactionsi Gasoline from natural and synthesis gases: Heat exchange; Coating of metal objects
with plastics; Drying of solidsi Synthesis ofphthalic anhyd.ide; Acrylonirrile; Polymerization of
olefins; FCCU; Fluidized combustion of coal; incineration of solid wastei Activation of carbon:
gasification of waste: bio-fluidization.

Unit-lll: Fluidization and Mapping of Regimes (10 Hours): Minimum fluidization velocity;
Pressure drop vs. velocity diagram; effect of temperature and pressure on fluidization; Geldart
classification of particles; terminal velocity of particles; turbulent fluidization; pneumatic
transport ofsolids; fast fluidization: solid circulation systems;

Unit-IV: SiDgle rising bubbles (10 Hours): Single rising bubbles; Davidson model for gas flow
at bubbles: Evaluation ofmodels for gas flow at bubbles.

Unit-Vr Horizontal Movement of Solids
of fluidized beds.Gas Dispersion and Gas
beds: Gas intqrcharge betueen bubble and

Vr
KY

,,.,r,&Gr..-er@

(10 Hours): Horizontal movement of solids; Staging
interchange in Bubbling Beds: Dispersion of gas in

,sEffi*ffi

emulsion; Estimation of gas i coeflicients.
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SCHOOL OF ENGINEERING
SRI SATYA SAI UNIVERSITY OF TECHNOLOGY AND MEDICAL SCItrNCES

Outcome based Curriculum for
Undergreduate Degre€ Courses in Engineering & Technology

Department of Chemical Engineering
Particle to Gas Mass Transfer: Experimental interpolation of miss lransfer coefficients; Heat
transfer; Experimental heat transfer from the bubbling bed model.

Text / References:
l. Fluidization Engineering Kunil, Diazo and Octave Levenspiel Fluidization Max

Leva.
2. Fluidizarion Engineering O. Levenspiel and D. Kunii,
3. Gas-Liquid-Solid Fluidization Engineering Liang-Shih Fan,
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SCHOOL OF ENGINEERING
SRI SATYA SAI UNIVERSITY OF TECHNOLOGY AND MEDICAL SCIENCES

Outcome based Curriculum for
Undergraduate Degree Courses in Engineering & Technology

Department of Ch€mical Engineering

Course Preambles:
Objective is to introduce the fundamentals of process control with applications using p, pl, and
PID controllers. The course will teach the students about mathematical models based on transfer
function app.oach for single loop systems, how to obtain dynamic response of open loop and
closed loop systems, stability analysis in transient and frequency domains, and controller tuning
methods. The course would end with more advanced concepts like feed-forward contol, ratio
control, model-predictive control, ratio control, dead-time compensation, etc.
Course Outcomes:
Students will be able to

. Understand the importance ofprocess dynamics (unsteady state operation)

. Tune a controller to reject disturbances or manage operating point transitions

Unit-I: Introductory Concepts (10 Hours): Need for control and automation, control logic,
servo and regulatory control, block diagrams, control structures (feedback vs. feedforward),
process and instrumentation diagrams.

Unit-Il Lsplace transforms (10 Hours): Laplace transforms solution of ODES using Laplace
transfom, Transfer function approach, response of first order systems: step, impulse and
sinusoidal response. firsl order systems in series.

Unit-III: Second order systems (10 Hours): Second order systems, higher order systems,
transportation lag and dead timc, Linear closed loop systems, development of block diagrams,
classical feedback controllers, Final control element such as Propo.tional, Integral, PD, PID
controllers (control valves), block diagram reduction techniques.

Unia-IV: Closed loop response (10 Hours): Closed loop response, seryo and regulatory
problems, Stability analysis, Routh stability criterion, Root locus diagrams (rule based),
Introduction to frequency response, notion ofstability.

Unit-V: Bode diagrams (10 Hours); Bode diagrams, Nyquist plots, Bode and Nyquist stability
criterion, Controller tuning: Ziegler-Nichols method, Cohen-Coon method, Introduction to
advanced controllers: cascade conkol, feed forward control, ratio control, Smith-predictor, IMC,
MPC, dead-time compensation, Intoduction to digital control.

Text / References:

I . Coughanowr, D. R., LeBlanc, S. "Process Systems Analysis and Control", 3rd edition,
McGraw-Hill (2008).

2. Seborg, D.E., Edgar, T.F., Mellichamp, D.A. "Process Dynamics and Control", 2nd
edition, John Wiley (2003)

3. Stephanopoqlos, Grl'Chemical Process Contml: An Introduction to Theory and Practice".
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SCHOOL OF ENGINEERING
SRI SATYA SAI UNIVERSITY OF TECHNOLOGY AND MEDICAL SCIENCES

List of Experiment:

1. To study the characteristics ofcontrol valves (linear, quick opening, etc)
2. To study the dynamics of liquid level systems ofnon-interacting and interacting t)?es.
3. To study the response ofmercury in glass thermometer with and without a thermowell.
4. To study the characteristics ofan electronic PID controller.
5. To study the characteristics ofa curent to pneumatic converter.
6. To study the effectiveness ofcomputer control ofa distillation column.
7. To study the effectiveness ofa computer contol ofa heat exchanger.
8. To study to effectiveness ofa computer controlofa chemicalreactor
9. To study to dynamics ofa pressure tanks.
10. To calibrate an air purged liquid level indicator.
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SCHOOL OF ENGINEERING
SRI SATYA SAI UNIVERSITY OF TECHNOLOGY AND MEDICAL SCIENCtrS

Outcome based Curriculum for
Undergraduate Degree Courses in Engineering & Technology

Department of Chemicrl f, ngineering

Course Preambles:
To introduce students to nume cal methods used to solve engineering problems, in particular
chemical engineering problems, using numerical mcthods and iomputer progiamming.
Fundamentals of numerical methods/algorithms to solve systems of different mathematicil
equations (e.g. linear/ non-linear algebraic equations, o.dinary /partial differential equations),
will be introduced. The course would enable students to write their own computer prograrns
using programming languages like C and commercial software like Matlab. Hands-on experience
will be provided to apply these computer progmms to solve problems in different areas of
chemical engineering e.g. fluid flow, heat and mass transfer, chemical reaction engineering etc.
Practicals to involved solving actual chemical engineering problems through computer
programming and coding.
Course Outcomesi
Students will be able to solve chemical engineering problems involving

o Linear ald non-linear equations
. Ordinary and partial differential equations using programming languages like C and

softwares like MATLAB.

Unit-Ii IDtroduction Error & Linear Algebraic Equations (10 Hours): lntroduction,
Approximation and Concept of Error & Error Analysis, Linear Algebraic Equations: Methods
like Gauss elimination, LU decomposition and matrix inversion, Gauss-siedel method, Chemical
engineering problems involving solution of linear algebraic equations.

Unit-II: Non-Linear Algebraic Equations (10 Hours)l Root finding methods for solution on
nonJinear algebraic equations: Bisection, Newton-Raphson and Secant methods, Chemical
engineering problems involving solution of non-linear equations.
Unit-Ill Interpolation (10 Hours)l Interpolation and Approximation, NeMon,s polynomials
and Lagrange polynomials, spline interpolation, linear regression, polynomial regression, least
square regression.

Unit-IV: Numerical integration (10 Hours): Numerical integration, Trapezoidal rule,
Simpson's rule, integration with unequal segments, quadrature methods, Chemical engineering
problems involving numerical differentiation and integration.

Unit-V: Ordinary DiffereDtisl Equations(10 Hours): Ordinary Differential Equations, Euler
method, Runge-Kutta method, Adaptive Runge-Kutta method, Initial and boundary value
problems, Chemical engineering problems involving single, and a system of ODES,
Iotroduction to Partial Differetrtial Equations: Characte zation of pDEs, Laplace equation,

Numerical Melhod in ChemicalEn
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Department of Chemical f ngineering
References:
Gupta, S. K., "Numerical Methods for Engineers, New Academic Science. 2012
S.C. Chapra & R.P. Canale, "Numerical Methods for Engineers with personal

Computer Applications", McGraw Hill Book Company, 1985.
R.L. Burden & J. D. Faires, "Numerical Analysis',, 7th Ed., Brooks Coles. 2000.
Atkinson, K. E., "An Introduction to Numerical Analysis',. John Wiley & Sons, 197g.
Press, W. H. et al., "Numerical Recipes in C: The Art ofscientific Computing, 3rd
Edition, Cambridge University Press, 2007.

3.
4.
5.

List of Experiment:
l. Introduction to use ofcomputers for numerical calculations (l practical tum)
2. Solution of linear algebmic equations using Gauss elimination, Gauss-siedel etc. (2

practical tums)
3. Solution of a non-linear equations using bracketing and Newton-Raphson method (2

practical tums)
4. Interpolation and Approximation(2 practical tums)
5. Numerical integration(2 practical tums)
6. Eulermethod (l practical tum)
7. Runge-Kutta methods for ODEs (2 practical tums)
8. Solution ofsystem ofODEs using simple methods (l pracrical tum)
9. Solution of simple PDES (2 practicaltums)
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SCHOOL OF ENGINEERING
SRI SATYA SAI UNIVERSITY OF TECHNOLOGY AND MEDICAL SCIENCES

Ottcom€ based Curriculum for
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Department of Chemical Ingineering

CMA-703 (A) Polymcr Technoloqy 3L:0T:0P 4 credits 3Hrs/Week

Course Preambles:
To study indust al manufacturing process advantages disadvantages, process parameters
ofthe thermoplastics like PVC Cellulosics Speciality polymers etc
To give understanding ofproperties like physical mechanical thermal rheological etc and
structure properties and relationship

. To make aware ofpractical applications ofthermoplastics.

. To study basic processing methods coating applications related to ofthe themoplastics

Course Outcomes:
. Explain central concepts within the fields ofpolymer physics and polymer technology
r Describe phenomena in terms ofproperties ofpolymer systems at molecular level
. Describe the relationship between microscopic and macroscopic levels for polymer

systems
o Solve simple polymer-related problems arising in industrial contexts

Urit-I: Polymerization Chemistry (10 Hours): Chain, step and miscellaneous polymerization
reactions and polymerization technique. Polymerization kinetics: Free radicai, cationic and
arionic polymerization, poly-condensation and polymerization.
Unit-Il: Polymerization Processes (10 Hours): Bulk solution, emulsion and suspension
polymerization, thermoplastic composites, fiber reinforcement fillers, surface treatment
reinforced thermo-set composites resins, fi llers, additives.
Unit-III: Polymer Reactions (10 Hours): Hydrolysis, acidolysis, aminolysis, hydrogenation,
addition and substitution reactions, reactions of various specific groups, cyclyzation and cross
linking reactions, reactions leading to graft and block copolymer
Unit-IV: Manufscturing Processes of Polymers (10 Hours): Manufacturing processes of
important polymers: Plastics- polyethylene, polypropylene polyvinyl chloride & copolymer,
polystyrene; Phenol-fomaldehyde, epoxides, uethane, Teflon, elastomers, robbers, polymeric
oils - silicon fibers - cellulosic (Rayon), polyamides (6:6 Nylon), Polyesters (Dacron). Acrylic-
olefin.
UDit-Vr Composite Materials (10 Hours): Composite materials - Ceramic and other fiber
reinforced plastics, Polymer degadation - Thermal, Mechanical, Ulrasonic, Photo, High energy
radiation, Ecology and environmental aspects of polymer industdes. Rheological Sciences
Equations, Uni-coelastic models - Maxwell.

Text / References:
l. Rodringuez; Principles ofpolymer systems; TMH
2. Billmayer Jr, Fred W.; Textbook ofpolymer science; Wiley tappon
3. David J Williamsi Pollmer science & engineering; PHI
4. Mc. Keley, JH; Polymer processing; John Wile
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SCHOOL OF ENGINEERING
SRI SATYA SAI UNIVERSITY OF TECHNOLOGY AND MEDICAL SCIENCES

Outcome based Curriculum for
Undergraduate Degree Courses in Ingineering & Technology

Department of Chemical f, ngineering

Course Preambles:
. The fallout of the multiphase flows is focused on: oil and gas industry, nuclear

components and subsystems, chemical and petrochemical industry.
r Multiphase flow is important in many areas of chemical and process engineering. The

behaviour ofthe material will depend on the properties ofthe components, the flow rates,
and the geometry ofthe system.

Course Outcomes:
. Develops as the flow rate is increased whilst vapor flow is maintained at a low amount.
. Two phase flows are commonly found in ordinary life and in industrial prtrcesses.
. Gas-liquid flow also occurs in boiling and condensation operations.

Unit-I: Introduction (10 Hours)t Introduction to the flow ofmultiphase mixtures: gas or vapor
liquid, liquidJiquid, liquid-solid, gas-solid, solidJiquid-gas and gases carrying solids (pneumatic
transpon) stratification and dispersion, Flow regirnes and flow pattems.

Unit-II: Gas (Vapor) and Liquid Flows (10 Hours): Horizontal flow, Vertical flow, pressure,
momentum and energy relations, methods of evaluating pressure drop, Lockhard - Martinell,
Chisholm correlations, critical flow, non-NeMonian fl o\,r'.

Unit-IlI: Physical-Chemical Properties (10 Hours)r Physical, chemical properties, rheology,
corrosive nature, viscosity, Solid particle size, distribution phase, and density i.e. their factom
effecting behavior in a fluid, Concentration of particles and the flow rates of both solids and
liquid.

Unit-IV: Solid-Gas Flow (10 Hours): Horizontal flow, Suspension mechanism, determination
of voids, energy requirements for conveying, pressure drop and solid velocities in dilute phase
flow, dense phase conveying, vertical transport.

Unit-V: Bubble aod Drop Formation (10 Hours): Phase holdups, Interfacial areas, mixing
and pressure drops, multiphase (gas liquid solid) operations.

Text / References:
1. The flow ofcomplex mixtures in pipe Govier, G.W. and Aziz, K
2. Chemical engineering, Vol I, Coulson JM and Richardson J.F
3. Multiphase Flow Handbook Crowe, C.T.
4. Fundamentals ofMultiphase Flow Brennen, C.E
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SCHOOL OF ENGINEERING
SRI SATYA SAI UNIVERSITY OF TECHNOLOGY AND MEDICAL SCIENCES

Outcome based Curriculum for
Undergraduate Degre€ Courses in Engineeritrg & Technolos/

Department of Chemical Etrgineering

cMA-704 (A) Food Technoloqy 3L:0T:0I' 4 credits 3Hrs/Week

Course Preambles:
. Knowledge and understanding of food properties, processing and preparation and their

interrelationship to produce quality lbod
. Knowledge and ulderstanding ofnutition and food consumption, and the consequences

offood choices on health.
Course Outcomes:

. demonstrates hygienic and safe practices in the selection, handling and storage offood.

. Recognises the relationship between food properties, preparation and processing.

. Recognises the nutritional value of food items, recognises the impact of food habits and
choices on health.

Unit-I: Introductio[ (10 Hours): Cunent status ofthe Indian a) agriculture b) Food Industry c)
Food processing industry.

Urit-Il Basic Food Biochemistry and Microbiolos/ (10 Hours): Food Constituents, Water
activity enzJrmes, Ambient Temperature Processing: Raw material preparation, Size reduction of
solid fibrous foods and in liquid foods, Emulsification and Homogenization, Theory and
equipment, Mixing and Foming, Extraction and expression,

Unit-lII: Membrane Concentration Fermentation (10 Hours): Membrane concentration
Fermentation: Theory, Types, Equipment Effect on foods.

Unit-IVr Heat Processing using Heat or Water (10 Hours): Theory, Equipment, Effect on
foods, blanching, extrusion, pasteurization, Heat Sterilization, In-container Ultra high
temperature (UHT)/aseptic processes. Heat processing using Hot air: Theory, Equipment, Effect
on foods, Dehydration, Baking and Roasting; Heat Processing using hot oils: Theory,
Equipment, Effect on foods Frying.

Unit-V
Unit-V: Heat Processing by Direct & Radiated Enerry: (10 Hours)t Heat Processing by
direct & radiated energy: Theory, Equipment. Effect on foods Dielectric heating microwave.
Processing by removal of heat, Food Preservation & Storage Food contamination Modified
Atmosphere Storage (MAS) Hurdle Technology, Post Processing, Applications, and Packaging.

Text / References:
1 . Vijaya khader, Preservation of Fruits and Vegetables.
2. Viyaya khader, Food Processing and Preservation.
3. Srilakshmi. B, Food science, (2nd edition) & Food science & Nutrition.
4. Swaminathan. M, Essentials ofFood and Nutrition. Vol. I & IL
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SCHOOL OF ENGINEERING
SRI SATYA SAI UNIVERSITY OF TECHNOLOGY AND MEDICAL SCIENCES

Outcome based Curriculum for
Undergrsduate Degree Courses iIl Engineering & Technology

Department of Chemical Engineering

cMA-704 (B) Optimization Methods

Course Preambles:
. To understand the basics of optimization techniques, and problem formulation for

optimization
r To understand the single variable and multivariable optimization techniques and their

application
. To understand the linear programming application for optimization
. To understand the advance optimization technique like the genetic algorithm

Course Outcomes:
. The students will understand the necessary and sufficient condition for optimization and

will be able to formulate the optimization problem.
. The students will be able to solve different optimization problem and their application to

the case studies like heat exchanger, evaporator etc.

Unit-I: Nature add Organizstion of Optimizatiol problems (10 Hours): What optimization
is all about, Why optimize, scope and hierarchy of oprimjzation. exampies of appiications of
optimization, the essential features of optimization problems, the genemi proceduri for solving
optimization problems, obstacles to optimization.

Unit-Il: Basic Concepts of Optimization (10 Hours): Continuity of functions, unimodal
versus Multimodel functions. Convex and Concave functions, Convex region, Necessary and
sufficient conditions for an extemum of an unconstrained function, interpretation of the
objective function in terms ofits quadratic approximation.

Unit-III: Optimization of Urconstrained Functions (10 Hours): One-dimensional
search: Numerical methods for optimizing a function of one variable, scanning and bracketing
procedures, NeMon's, Quasi-Newton's and Secant methods of uni-dimensional search, region
elimination methods, polynomial approximation methods, how the one- dimensional search is
applied in a multi-dimensional problem, evaluation of uni-dimensional search methods.

Unit-IV: Unconstrained Multivariable Optimizotion (10 Hours). Dircct methods, random
search, grid search, uni-variate search, simplex method, conjugate search directions, powell,s
m€thod, indirect methods- first order, gradient method, conjugate method, indirect method-
second order: NeMon's method forcing the Hessian matrix to be positive definite, movement in
the search direction, termination, summary of NeMon,s method, relation between conjugate
gradient methods and Quasi-NeMon method.

Unit-V: Modern methods of Optimization (10 Hours): Modem methods of Optimization:
Genetic Algorithms - Simulated Annealing Ant colony optimization - Tabu search - Neural-
Network based Optimization - Fuzzy optimization techniques - Applications. Use of Matlab to
solve optimization problems.
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SCHOOL OF ENGINEERING
SRI SATYA SAI UNIVERSITY OF TECHNOLOGY AND MEDICAL SCIENCES

Outcome based Curriculum for
Undergroduate Degr€e Courses in Engineering & T€chnology

Department of Chemical Engine€ring

Text / References:

l. Edgar, T.F., D.M. Himmelblau, and L.S. Lasdon, Optimization of Chemical processes,
2nd Edition, Mccraw-Hill lntemational Edition, Singapore, 2001.
Rao, S.S., Engineering Optimization Theory and practice,4th Edition, A Wiley
lnterscience Publication, ( anada. 200q.
Reklaitis, G.V., A. Ravindran, and K.M. Ragsdell, Engineering Oprimization: Methods
and Applications, 2 nd Edition, John Wiley, New york, 2006.
Fletcher R., Practical method of optimization, 2 nd Edition, John Wiley, New york,
2000.
Chong E.K.P. and Zal S. H., An Introduction to optimization,2 \d Edition, John Wiley,
New York, 2001.
Nocedal J. and Wright S.J. Numerical Optimization, 2 nd Edition, Springer,2o00.
G. Mitsuo and C. Runwei, Genetic Algorithms and Engineering Optimization, John
Wiley, New York, 2000.
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SCHOOL OF ENGINEERING
SRI SATYA SAI UNIVERSITY OF TECHNOLOGY AND MEDICAL SCIENCES

Outcomc based Curriculum for
Undergraduatc Degree C'ourscs in Engineering & Technologv

Depxrtm{rnt oI Chemical f, ngin€€ring

CMA-801Chemi.al Pro.essModetingand Simutation

CMA-8ol chemical Process Modelins a nd simutation 3lror:op | : creaiti T:rWweer

Course Preambles:

. To understand knowledge of fundamental principles and basic law5 of modeling

. Fo understand the approach for mass/heat transfer & CRE

. To applv the knowledge of differential equations

. To unde.stand the approach to modeling

. Formulation of a mathematical model for vario!s chemical Engg. Svstem.
Course Outcomes:

Students are able to model every Chemical Engineering system assigned to them. Moreover,
they could make the program of the model equation to get output results and analyzed the
performance of the system.

Unit{: lntroduction (07 Hours): lntroduction, Uses of mathematical modets, Scope of coveratse,

Principles of formulations, lntroduction of Matlaband use ofthe language to solve modeling problems.

Unit-ll: Mathematical Modeling in Chemical Reaction Engineering (15 Hours): Mathematical
Modeling in Chemical Reaction Engineering: CSTR, PFR, Batch reactor, semibatch reactor, Series

of isothermal CSTR, constant hold up CSTR's, CSTR's with variable hold ups, gas phase

pressurized CSTR, non isothermal CSTR, Eioreactor, trikle bed reactor. Simulation, program

development and numerical solutions of above processes.

Unit-lll Mathematical Modeling in Mass Transfer (1S Hours): Mathematical Modeling in Mass
Transfer: ldeal binary distillation column, multicomponent non ideal distillation column, batch
distillation with hold up, steam distillation, Multisolute batch liquid- liquid extraction,
continuous extraction, multistage countercurrent extraction, plug fiow type liquid- liquid
extraction, reactor with mass transfer, Absorption, Adsorption. Simulation, program
development and numerical solutions of above processes.

Unit-lv: Mathematical Modeling in Heat transfer {10 Hours): Mathematical Modeling in Heat

transfer: Two heated tanks, single component vaporizer, double pipe heat exchanger, shell and
tube heat exchanger, multicomponent flash drum, cooling towers. Simulation, program

development and numerlcal solutions of above processes.
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SCHOOL OF ENGINEERING
SRI SATYA SAI UNIVERSITY OF TECHNOLOGY AND MEDICAL SCIENCES

Outcome based Curriculum for
Undergraduate Degree Courses in f,ngineering & Technolog]

Department of Chemical Enginecring

Unit-lll: Mathematical Modelihg in other chemical processes (12 Hours)i Mathematical ModelinB in
other chemical processes: lnteracting and non interacting systems with and without heat€rs, isotherrnal
hydraulic system, forward and backward feed triple effe€t evaporator, melting, batch reverse osmosrs
Unit, Reai CSTR modeled with an exchange volume, Real CSTR modeled using by passing and dead space,
Two CSTR'S with interchange. Simulation, program development and numerical solutions of above

Text / References:

1. Process Optimization in Chemical Engineering by Edger Himmelblau.
2- Lubyen W. 1., Process Modeling, Simulation and Control for Chemical Engineers, McGraw- Hiil,

New York, 1989.
3. Elements of Chemical Reaction Englneering by Fogl€r, prentice Hall of tndia.
4. Mickley H. S-, Sherwood T. S., Reed C. E., Application of Mathematical Modeling in Chemical

Engineering, Tata-McGraw Hill, New Oelhi, 2002.
5. A. Kayode Coker, Modelling of Chemical Xinetics and Reactor Design, Gulf professional

publication

CMA-801 I Chemical Process Mod€ling and Simulation OL:OT:tp 1(redirs 2Hrslweek

List of Experiment:

1. Modeling and simulation of Chemical reaction proaesses

2- Modeling and simulation of mass transfer processes
3. Modeling and simulation of heat transfer processes
4. Modeling and simulation of fluidized process
5. Modeling and simulation offlash evaporator
6. Modeling and simulation of linear and non linear systems

"',)&-r*, 
d

Page 106

.ozl.t*,",.,:-ii.:." il'
(,,;\. , ,.,-



SCHOOL OF ENGINEERING
SRI SATYA SAT U\IVERSITY OF TECHNOLOGY AND NIEDICAI, SCIENCES

Outcome based Curriculum for
Undergraduate Dcgree Courses in Engineering & Technologt.

Departnent of Chemical Enginecring

CMA-802 {A}Chemical Pro.ess Equipment Design

CMA-802 (A) Chemical Process Eouioment D IL:oT:oP 3 credits 3Hrr/Week

Coulse Preambles:

. Provide students with a basic understanding equipment design.

. To teach students the design of pressure vessel.

. To teach students the design ofthe storage vessel.

. To teach students to apply the design concepts in practical industrial design problem.
Course Outcomes:

After completion of thjs course, the students will be able to do the design of industrjal pressure

vessel and storage vessel.

Unit-l: lmportance of Chemical Process Equipment Design (10 Hours): lmportance of
chemical process equipment design, the design procedure for pressure vessels subjected to
internal pressure, and combined loading, closures for pressure vessels, Code and standards for
pressure vessels (lS:2825:1969), materaals of construction, selection of corrosion allowance and
w'eld joint efficiencv.

Unit-ll: Design of Pressure Vessels (08 Hours): Design of pressure vessels subjected to high
pressure, monoblock construction, shrink fit construction, external pressure, optimum
proportions of pressure vessels, optimum sizing of vessels.

Unit-lll: Design of Supports (07 Hours): Dcsign of supports, flanges, nozzles for vcssels, Design
ofjackets, coils for pressure vessels.

Unit-lv: Mechanical Design of Storage Tanks (10 Hours): Mechanical design of storage tanks
for volatile and non-volatile liquids, roof and bottom design, optimum proportions of the
storage tank, storage tanks for solids and its design procedure, Design of cylindrical storage
vessel.

Unit-V: Heat Exchangers Design (12Hours): Codes and standards for heat exchangers; Baffles;
Tie-rods; Tube joining methods; Design of shell and tube heat exchangers, desi8n of single
effect evaporator, Design of distillation column, absorption column, and reactors.
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SCHOOL OF ENGINEERING
SRI SATYA SAI UNIVERSITY OF TECHNOLOGY AND MEDICAL SCIENCES

()utcomc bas€d Curriculum for
Undergraduate Degree Courses in Engineering & T€chnotogv

Departmert of Chemicrl fngineering

Text / Referenccs:
1. Process equipment dsign-vessel design by Lloyd E. Brownell and Edwin young, lohn

Wiley, NewYork 1963.
2. Chemical Engineering Volume 6 - Design by t.M. Coulson, l.F. Richardson and R. K.

Sinnott, Pergamon press lnternational Edition 1989.
3. lntroduction to chemical equipment design - Mechanical Aspects by B.C. Bhattacharyya,

CBS Publications.
4. Process Equipment Design by M_V_ Joshi and V.V_ Mahajani Macmillan India
5. Pressure Vessel Hand book by Eugene t. Megyesy, pressure vessel company, USA.
6. Design of machine elements bv V.B. Bhandari, M.Graw Hill.
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SCHOOL OF ENGINEERING
SRI SATYA SAI UNIVERSITY OF TECHNOLOGY AND MEDICAL SCIENCES

Outcome based Curriculum for
Undergraduate Degrcc Courses in Engineering & Tcchnologv

Department of Chemical Engineering

CMA-802 (B) Novel Sepa.atjon Technototy

cMA-802 {B) Novel Separaiion Iechnolosv 3t:0Ti0P 3 credits 3Hrs/week

Course Preambles:

. The objective of this subject is to expose students to understand advance separation
technique for separation and its application to chemical engineering.

. To train students on advanced separatjon processes, thermodynamics of separation
operations and equilibrium-based design methods.

Cou15e Outcomes:

To built advanced concepts of separation techniques used in chemical industries.
To understand the principles and functioning advanced separation techniques.
To understand the applications of advanced separation techniques as per industrial
requirement..

. To recognize the selection criteria between advanced separation techniques and
conventjonal separation techniques.

Unit-l: Separation Techniques (10 Hours)i Limitations of common separation techniques -
sedimentation, screening, filtration, evaporation, distillation, absorption, liquid-liquid and solid-
liquid extractaon. Principles of membrane separation process classification, characterization and
preparation of membrane.

Unit-ll: Analysis and Modeling of Membrane Separation (12 Hours): Analysis and modeling of
membrane separation, Membrane modules and application. Reverse Osmosis and ultra
filtration, membrane characteristics and applications, lon- selective membranes and their
application in electrolysis.

Unit-lll: Vaporization and Gas Separation (12 Hours): Vaporization and gas separation using
membranes, Liquid membrane, lndustrial applications. Liquid membrane separation, critical
extraction, pressure swing adsorption and freeze drying, pervaporation and permeation, nano,
separation. Foam and bubble separation, principle, classification, foam and surfactants,
Separation teahniques, Column Separations.
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SCHOOL OF ENGINEERING
SRI SATYA SAI UNIVERSITY OF TECHNOLOGY AND NIEDICAL SCIENCES

Outcome based Curriculum for
Undergraduate Degree Courses in Engin€ering & Technolog]

Department of Chemical Engineering

Unit-lv: Multi-Component Separation (10 Hours): Multi component separation, Zone melting
and Zone refining, electrophoresis, desalting by freezing, centrifugation.

lrnit-V: Parametric Pumping (07 Hours): parametric pumping, thermal parametric pumping,
batch, continuous pumping, pH parametrac pumping, heatless parametr,c pumpints.

Text / References:

1. Seaderl. D. and Henley E. J., Separation process principles.

2. Suresh 5, (eshav, A Textbook of Separation processes.

3. King C. J, Separation Processes.
4. Arden T. V., Water Purification By ton,exchange.
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SCHOOL OF ENGINEERING
SRI SATYA SAI U\IVERSITY OF TECHNOLOGY AND MEDICAL SCIENCES

Outcome bascd Curriculum for
Undergraduate Degree Courses in Enginecriog & Technologl.

Department of Chemical Enginecring

CMA-803 (A)Safetyand Rkk Anatysis

Course Preambles:

. To give knowledge of process plant safety, hazardous chemicals, fire and explosion
hazards and different methods of hazard identjfication and jts analysis in qualitative and
quantitative scales.

. The students will introduce to personnel safety and case study problems.

. To develop the social, ethacal and environmental responsibiiity among the students.

. To develop the safety concepts among the students with a detailed understanding of
technical knowledge.

. To develop the responsibility and ability for precautions and remedial actions for any
untoward event.

Course Outcomes:

At the end of the course, the student Students will gain knowledge of safety standards to be
maintained at process industries and handling of problems related to safety, different methods
of hazard identification and their analysis.

Unit-l: lntroduction (12Hours): lntroduction to process plant safety, handling of hazardous
chemicals, Lower flammability limit (tFL), UFt, LEL, UEt, TLV, electrostatic hazards, Hazard code
and explosive limit, TWA, Ceiling level, Safety in handling of gases, liquids and solids, Flammable
liquid hazards, fire and explosion index, firebali hazards, oil spillage hazards, Bleveuvce, pool
fires, jet fires, radiation hazards.

Unit-ll: Fires and Explosions (18 Hours): The Fire Triangle, Distinction between Fires and
Explosions, Definitions, Flammability Characteristics of Liquids and Vapors, Liquids, Gases and
Vapors, Vapor Mixtures, Flammability Limit Dependence on Temperature and pressure,
Estimating Flammability Limits, Limiting Oxygen Concentration and lnerting, Flammability
Diagram, lgnition Energy, Autoignition, Auto Oxidation, Adiabatic Compression, lgnition
Sources, Method Energy of Chemical Explosions, Energy of Mechanical Explosions, Missile
Damage Blast Damage to people, Vapor Cloud Explosions, Boilang_Liquid Expanding Vapor
Explosions.

Unit-lll: Toxicoloty (12Hours): Toxic materials and their properties, effect of dose and exposure
time, relationship and p,edictive models for response, Threshold value and its definitions,
material safety data sheets, industrial hygiene evaluation.

SSSUTMS
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SCHOOL OF ENGINEERING
SRI SATYA SAI UNIVERSITY OF TECHNOLOGY AND MEDICAL SCIENCES

Outcome bascd Curriculum for
Undergraduate Degrce Courses in Engineering & Technolog)

Departmenl of Chemical Enginecring

Unit-lv: Risk Assessment (10 Hours): Review of probability Theory, tnteractions between
Process lJnits, Revealed and Unrevealed Failures, Probability of Coincidence , Redundancy,
Common Mode Failures, Event Trees, Fault Trees, Advantages and Disadvantages of Fault Trees,
Relationship between Fault Trees and Event Trees.

Unit-Vi Resources for Combating Fires (10 Hours): Resources for combating fires, dry chemical
powders, firefighting foam, fixed and portable fire extinBuishers, OSHA standards, the
importance of plant layout in safety, the importance of site selection, personal safetv, the role
of human error in losses. Case studies of fires, explosions, disasters in chemical process plants.

Text / References:
1. Crawl D.A. and touvar J.A, Chemical process safety fundamentals with applications.
2. Chemical Process Safety: Fundamentals with Applications, Daniel A. Crowl and Joseph F.

Louvar, Prentice Hall lnternationalSeries,2 nd Edition
3. Safe and Efficient Plant Operation and Maintenance, Greene R., Mccraw Hill Book Co.,

New York.

4. Safety Management and Practices for Hazardous Units, Dekkar Marcel, Mccraw Hill
Book Co., New York, 1995

5. Safetv and Good House Keeping, Saxena, Natlonal productivity Council, New Delhi
(1976),3rd Edition.

6. Safety in Process Plant DesiBn, Wells G.t., George Godwin ttd., (1980).
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SCHOOL OF ENGINEERING
SRI SATYA SAI U\"IVERSITY OF TECHNOLOcy AND NtEDtCAL SCIENCES

Outcome based Curriculum for
Undergraduate Degree Courses in Engineering & Technotogy

Deprrtment of Chemical f ngineering

CMA-803 {B) Petrochemica I Te.hnotogy

Cource Preambles:

To learn properties, application and production techniques of various petrochemicals and to
understand scientific and technological principles of organjc synthesis and related unit
processes.

Coulse Outcomes:

. An ability to apply acquired knowledge in the area of petroleum processing and
Petrochemical Engineering

. Familiarize and understand various unit processes in svnthesis of various
Petrochemicals, with the present and emerging feed stock scenario and resource
constraints

. understand and remember various

Seneration petrochemicals.

.,- t,. La-7i'1
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properties and applications of second and third

Unit-li lntroduction (10 Hours): Chemicals from methane and synthetic gast Ammonja,
Methanol and Hydrogen Cyanide.

LJnit-ll: Chemicals from Olefins (08 Hours): Ethylene derivatives, propylene derivatives and
Butylenes derivatives, Chemical from Aromatics, synthetic fibres, plastics and rubber.

Unit{ll: Conversion (08 Hours): Conversion of - Ethylene to ethylene oxide, ethylene glycol,

ethanol amine Propylene to acrylic acid ,methyl ethyl ketone acrylonitrile.

Unit-lvi Cohvercion of Butane (08 Hours): Conversions of - Butanes to isobutene and n

butanols, MIBK, MTBE Aromatics to maleic and phathalicanhydride, DMT, phenols and acetones
Cyclohexane to caprolactum, adipic acid.

Unit-V: Hydration (10 Hours): Technologies for production of alcohols such as ethanol, isobutyl
alcohol and higher alcohols, Esterification: Process for production of few esters such as

acrylates, terephthalates, ester for flavoring industries.
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SCHOOL OF ENGINEERING
SRI SATYA SAI UNMRSITY OF TECHNOLOGY AN-D MEDICAL SCIENCES

Outcome based Curriculum for
Und€rgraduate Degree Courses in Enginecring & Technolog).

Departmeot of Chemicrl f ngineering

Text / References:

1. Mall, I D, Petrochemical process Technologv.
2. Bhaskar Rao, Modern Petroleum Refining processes.

3. Speight l, ChemistrV & Technology of petroleum.

4. Robert Mayer, Handbook of Petroleum Refining processing.

5. N.N. tebdev, Chemistry and technology of basic organic and petrochemical synthesis.
6. B.K. thaskarrao, A text on Petrochemicals, 2nd Ed, Khanna publishers, New Delhi.
7. G.N. Sarkar, Advanced Petrochemicals, 1st Ed, Khanna publishers, New Delhi.

CMA-804 Proiect Stage-l!

c\{A-li0:l Project Sta8e-ll (\tajor) 0l-:0T: l6ll 32Hrs/ucck

Preambles:

The focus of thc Industlial Training Projcct-ll is on preparing a working systcm or some design
or Undcrstanding of a complcx systcm using systcm analysis tools and submit it thc santo in thc
form of a write up i.e. detail project report. The student should select some real life problems fbr
their project and mainlain proper documentalion of different stages of project such as need
analysis market analysis, concept €valuation, requirement specification, objectives, work plan.
analysis. design, implementation and test plan. Each student is required ro preparc a projecr
report and present the samc at the final cxamination with a demonstration ofthc working system
(ifany).
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SCHOOL OF ENGINEERING
SRI SATYA SAI U\IVERSITY OF TECHNOLOGY AND I\,TEDICAL SCIENCES

Outcomr based Curriculum for
Undrrgraduate Dcgree Courses in Engineering & Technologr

Departmcnl of Chemical f ngineering

MANDATORY COIIRSF',S

lnduction Program

Sr. Course
Code

ConIs( l-itlc Credits Prefurred
Semestrrs

MC IEnvironn]ental Sciences. IIduction
Program, NSS/NCCI Constiturion of
India

NiI I. III. IV.

Tolal t)

MC Induction Program {}L:0T:0P Nit 2 HrsA{erk

A student has to undergo this irduction program after joining the iDstitute and before the

commenccment ofclasses. Normal classes ofthe engineering program shall begin after the students

have undcrgone a thrcc-wceks induction program. Thc Induction program for students compriscs of
Physical activities: Leaming an art form; Literature & Cinema; Social Aware ess; bctures &Visirsi

Universal HumanValues; Familiarization to Depanment,/ Branch, College& Innovations.

i

Induction progrant
(mdndatory)

3 weeks duration
(Pleasc rcfcr Appendix-A lbr guidclines & also dctails

available in the cuniculun of
Mandatory courses)

Induclion prcgra,n for stLrdcnts to bc offorcd
right al the starl oIthe irst vear.

. Physical activity

. Creative Arts

. Universal Human Values

. Literary

. Proficiency Modules

. Lectures by Eminent People

. Visits to local Areas

. Familiarization to Dcpt./Branch & Innovations
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SCHOOL OF ENGINEERING
SRI SATYA SAI UNIVERSITY OF TECHNOLOGY AND II,TEDICAL SCIENCES

Outcome bascd Curriculum for
Undergraduate Degree Courses in Engineering & Technologl

Deprrtmenl oI Chemical f, ngine€ring

Constitution ol lndia

Unit I Introduction

Concept ofliberty; Concept ofposirive and negative obligations

Unit2 The Premises of Social Retolution: Irtellectual and historical origins ofthe concept of
Social Economic Justice in India.

Unit 3 Sixty ycars of civil rights movement in India:

Moderate nationalism and lhe emergence ol the politics of socio-cconomic justice; Annie

Bcsant, the Thcosophical Socicty and thc Home Rulc Lcague Movement,

Unit 4 lmpact of Socialism on the Writing of the tndiar Constitution Ul, [1914-3ll:

|rom the First World War to the Karachi R€solution: [a] Jawaharlal Nehru,s arrival in national

politics and his initialion in municjpal polirics: [b] Th€ Bolshevik Revolurion [1917] and iN

impact on growth of lndian socialisrr; [c] Crowrh and influence of Fabian socialists on Indian

nationalism; [d] Commonwcalth of India Bill [1925]; [c] Nalional Demand or the Motilal Nehru

Report [927-8] and thc Calcutra ConSrcss I928]; E Karachi Resolurion ofthe Indian National

Congress I93l l

Unit 5 Impact ofSocialism on the Writing ofthe tndian Constitution ItIl, J1932-521:

From the Demand for Adult Suffrage to Passing of the Constirurion of India: [a] Growrh of the

Congress Socialist Pafty and the demand for the adoption of adult suffrage; [b] panchayati Raj

and cmpowcmrcnt in the Indian Constilution; [c] The National plan [1938], the Bombay plan

! 9,141 and proposals fbr large-scale indusrrialisation in lndia; [d] The Augusr Oft'er [t940],
Cripps Mission [942] and the Cabinel Mission proposals [1946]; [e] The eslablishment of
Indian Constituent Assembly U9461, the Indian Independence Act [1947], the working of the

l'*E"P'

Conslitution of India 0L:0Tr0P 2HrsAVcck
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SCHOOL OF ENGINEERING
SRI SATYA SAI UNIVERSITY OF TECHNOLOGY AND MEDICAL SCIENCES

Outcomc based Curriculum for
Und€rgraduate Degree Courses in f,ngineering & Tcchnolog].

Department of Chemical Engineering

Constituent Ass€ntbly and the Asscmbly debates and thc role of the Oligarchy conlprising of
Ja*,ahaharlal Nchru. Vallahhbhai Parcl. Mauluna Abul Kalam Azad and Rajcndra prasad in it; If]
Social rcfonns and Statc Sccurity v. 'Duc Proccss of Law,; [g] Ihc introduction, passagc and

dctelonrn(nl ol rhc HinJu Codc Bill, l.r5o

R€lerences:

Bagehot, Waller, An lntroducrion to English Legal History, ILondon. 1990]

Berlin, Isaiah. Hcnry Hardy and lan Harris. Liberty: Incorporating Four Essays on

Libcrty, [Oxford, 2002]

Austin, Cranville, The Indian Consritution: Comerslone ofa Nation, [Oxfbrd. 1966]

Working of a Democratic Conslitution: A IIisrory ofthe Indian Experience. INew Delhi.

20031

Bagchi, Amiya Kunur, Privatc Invcshncnt in India, 1900-1939, [London, ] 9721

Bakshi, P.M.. The Constitution of India: With Comm€nts and Subject Index, lDelhi,
r99ll

Basu, Durgadas. Introduction to the Constiturion of India, [New Delhi, 1995] . Shoner

Constitution of India, [Calcutta, 1959]

Chandra, Bipan, [et al.],lndia's Struggle for lndependence. [New Delhi, l99l]
Coupland, Reginald. Thc Indian Problem. Three Volumes, ILondon, 19,{4]

Dutta. Nilanjan, Fron1 Subject to Citizen: Towards a History of Indian Civil Rights

Movement', in Michael Andcrson and Sumit Cuha, Changing Conccpts of Rights and

Justice in South Asia, [New Delhi, 2000]

Dhavan. Rajeev and Thomas Paul, Nehru and the Consritution, IBombay, 1992]

Forbcs, Gcraldinc, Womcn in India, lcambridge, 1996] Gauba. O.P.. Constitutionalism

in a Changing Perspective, [New Delhi, 1996]

Mohanty, Manomnjan, 'Does India Need a New Constirurion'l [A Democratic Right
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(Established under co\4. ofM.P. Registered under UGC 2(F) I956)

(Minutes of the Board of Studies Committee Meeting)
School Of Engineering

Department of Chemical f, ngineering
Board ofStudies Meeting of Chemical Engineering Department was conducted on 30.06.2021 at2.00
PM Venue: HOD Room, Department ofChemical Engineering following members was present.

l. Dr. Anuradha Devi, Assoc. Prof. (Chemical Engineering), - Chairman

2. Dr. Satyendra Singh Tomar, Prof. (Chemical Engineering)

3. Dr. S. Suresh Assoc. ProL (Chemical Engineering, MANIT Bhopal),-Extemal Member

4. Dr. Neelu Jain, Prof. (Chemistry), Menber

5. Mr. Manoj Kumar Gandwane, Asst. prol (Chemical Engineering), Member

6. Mr. Pradeep Semil, Asst. Prof. (Chemical Engineering), Member

7. Mr. Nilesh Ahirwar Asst. Prof. (Chemical Engineering), Member

8. Mrs. Arpita Bhattacharya, Senior Manager, Bharat Refineries, Industry Expert

Minutes of Meeting:

Dr, Atruradha Devi, Chairman of BOS opened the meeting by welcoming and inrroducing the extemal
members, to the intemal and co-opted members and thanked them for accepting to b€come the member of the
Board ofStudies

Dr. Anurrdhs Devi expressed their concem about motivating students towards domain specific courses
in 5lh semester and discuss about 6th semester courses.

Dr' s suresh gathered the information and suggested that final year students can be free from the core
subject. So that students will able to concentrate on their project.

Mrs Arpita Bhattacharya suggested enhancing the software skill of students. So that industry will
easily absorb them.
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A new value added course "Environmental Management System,,is implemented after taking the
feedback from all stakeholders for increasing the employability and skills ofthe students.

BOS members have suggested some modifications in syllabus keeping demand ofpresent scena o in
mind. The following changes are incorporated in the syllabus based on suggestion:

CMA-504 (B) Oil & Paint Technology

CMA-505 (A.) Petroleum Processing Technology

CMA-603 (A) Transport Phenomena

CMA-604 (B) Fertilizer Technology

CMA-605 (A) Nano Technology in Catalysis

CMA-605 (B) Fluidization Engineering

CMA-704 (B) Optimization Methods

LINIT

Unit 5: Utilization ofrefinery by-products (gums,
soap stocks, deodorizer distillates, fatty acid,
distillates, waxes, spent bleaching earth, etc.)

l'urbulence phenomena;
phenomenological relations for transfer fluxes:
time smoothed equations of change and their
applications for turbulent flow in pipes; boundary
layer theory; larninar and turbulent hydrodynamics
thermal and concentration boundary layer and their
thicknesses; analysis of flow over flat surface.
Introduction to macroscopic balances for
isothermal flow systems, non- isothermal systems
and multicomponent systems.

Unit 5: Manufacturing of organic fenilizer,
fertilizer produce by Vermi- compost.

Unit 1: Gene c methodologies for nanotechnology:
Introduction, classification and fabrication.
Summary of the electronic properties of atoms and
solids, Effects and importance of the nanometer
length scale, Fabrication methods, Preparation,
safety and storage issues, some key examples of
nanotechnology

Unit 4: Single rising
gas flow at bubbles;
flow at bubbles.

bubbles; Davidson model for
Evaluation of models for gas

Unit 5: Modem methods of Optimization: Genetic
Algorithms - Simulated Annealing - Ant colony
optimization - Tabu search - Neural-Network
based Optimization - Fvzy optimization
techniques - Applications. Use of Matlab to solve
optimization problems

'€,.k-"?
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Unit 5: Introduction to major petrochemicals like
Synthesis gas, Acetaldehyde, Ethylene oxide,
styrene, Acrylonitrile, Butadiene



Sri Satya Sai
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The chaiman thanks the member for cooperation, their suggestions and peaceful conduction ofmeetine.

Signature ofAll members (lncluding Chairman)

BOS Members

Dr. Anuradha Devi, As-i Proilc-hemical EryineeringyShalrman

Dr. S. Suresh Assoc. Prof. (Chemical Engine.ering, VeNtf Oloprry
Extemal Member

"M#
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Dr. Neelu Jain, Prof. (Chemistry), Membcr

Member

Mr. Pradeep Semil, Asst. Prof. (Chemical En8ineering), Member

Mr. Nilesh Ahirwar Asst. Irof lchemical Enginee.ing.;, Mernbe,

Mrs. Arpila Bhattacharya, Senior Manager, Bharat Refineries, Industry
Expert

Chairman
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