
Annexure-l

Chemical Engineering DePartment

Ph.D. Syllabus (Technical Portion)

[Ieat'fransfcr

Eqr-ration of' cnergy, stcacly and unsteady licat coniluction. convectitln ancl radiation'

thcmral boundary laycr, boiling ancl condcnsation. singlc and nlr.rltiplc cf-fbct cvaporators

and their process calculations. typcs of heat exchangers. design ot'double pipe" shcll and

tr,rbc hcat excltarngers,

Mass'f ransler

Fick,s laws, molccular cliffusion in fluids. tnass transfbr cocttlcicnts, tllrn' pcnctration

and surlace re,ewal theories; uromeutuul, heat and mass transfer analogies; stage-wise

and continuous contacting and stage efficiencics; HTU & NTU conccpts: design and

operation of equipn,ent for distillation, absorption, leaching, liquid-liquid extraction'

clrying, huntiditication. clcfiunliditlcation and adsorption' tncml"rranc scparatit'rns'

Fluid Mechanics

F luid statics" surtacc tcnsion. Ncwtonian and non-Ncwtonian flr'rids. transport propcrlics'

shell- balances including differential forrn of Bernoulli equation and cnergy balance,

equation olcontinuity, eqtlation tll'motitln. equation olnlechatlical energy' Macroscopic

fricrion lhctors. dirncnsional analysis.llow through pipeline systetlls. vclocity profiles"

Ilow metcrs. pulnps ancl cgnrprcssors, clet-nentary bounclary layer theory' tlow past

immcrsed bodics including packcd and fluidizcd bcds, Tr-rrbulcnt llow: tluctuating

velocity, universal velocity profile and pressure drop'

Chemical Process Calculations

Stcady and unsteady state mass and energy balatlces inclr"rding mr'rltiphase' rnulti-

componcnt,,rcacting ancl non-reacting systctlls' [Jsc ii{'tic conrponcntsl rccyclc' bypass

ernd purge calculatigps; (iibb's pfiase rule atrcl dcgrcc o1'll"ecdor1 analysis'

Mechanical OPerations

Particle size anclshape, particle size distributiotl, size recluction and classificatiotr of solid

particlcsl licc and liindcrcd scttling; ccntrilirgc and cycloncsl thickcning and

classillcation. filtration. agitation and rnixing; convcying of solids'



\

Chemical Reaction Engineering

Theories of reaction rates; kinetics of hol-nogeneous reactions, interpretation of-kinetic
rlata' singlc and nrultiplc rcactions in ideal reactors, non-ideal reactors, residcncc tiure
distribution' sittgle parameter model; non-isothermal reactors; kinetics of heterogeneous
catalytic rcactions; diflirsion cffbcts in catalysis; ratc and pcrfbrmancc ccluations ftrr
catalyst cleacti vation

lnstrumentation and process Control
Measuretnent of'process variables; sensors and transducers; p&lD equipment symbols;
process ntodcli,g arrd lrnearization, trarrsf'er fLnctrorrs arrd dyrarnic resporrscs of-various
systclns' systcnls w'itlt invcrsc rcsponsc. proccss rcaction cLlrvc. controllcr modcs (p.PI' and PID); control valves; transducer dynarnics; analysis or'closecj lo.1.r systems
including stability' fiequency response, controller tuning, cascacle and f.eed fbrward
control.

Chemical Engineerirrg I,hermodynamics
First and Secotrd laws of'tltertttodynarnics. Applications of'flrst law to close arrcl open
systcnls' l hcrlnodynatnic pr.pcrtics o1'purc subst,nccs: Ircluation of Statc and rcsidual
properties' Secottd Iaw and Erttropy., properties of mixtures: partiar nrorar properties,
fugacity. cxccss pr.opcrtics ancl acti,".ity cocfl.icicnts; phasc ccluilibria.

Chemical -l'echnology

Inorganic chernical industries (sulluric acid, phosphoric acid, chlor-alkali inciustry),
tbrtilizcrs (Ammonia' Urca, SSP and TSP); natural pro<lucts indr-rstrics (purp and papcr,
Sugar, Oil, and l]ats); petroleum refining and petrochenticals; polyrnerization industries
(polyethylene, polypropylene, PVC and polyester syntheric fibres).
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2. Civil Engineering (CE) 
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3. Computer Science & Engineering (CM) 
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4. Electronics & Telecommunication Engineering(ET) 
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5. Mechanical Engineering (ME) 
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6. Metallurgical & Materials Engineering (MT) 
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B: Science 

1. Computer Science (CS) 
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Research Methodology 

 

 


