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All question carry marks as indicoted.
Answer aDy six questions.

Question No. I is compulsory.
Assume suitable data whcrcver necessary.
Diagrams and chemical equations should bc given wherevcr Decessarj_.
Use ofslide rule logarithnic rables, Sleam tablcs, Mollier's Chafl. Druwing
instrurnent, Thermod).namic table for mois! air, Psychromctric Chads and
Reiiigeration charts is pcrmitted.

Discu:;s the laws oi heat integration nalysis. Explain rhe hear inlegration technique in
distillation columo with example.

Explai-n thc application of vacuum pumps in chemical industry and discuss its design
Gaturrls ir detail.

Describe the features of CFIEM-CAD softwaJe and explai[ ils uses i process plant design.

Expla'n the term Hcal Exchanger Network and also give details abour the sleps involved
in designing the Heat Exchanger Network System.

Discur;s the various cryogenic and non-cr!'ogcnic merhods for the production of inert cas
and also mention its applications in food & pharmaceutical industry.

l)iscur;s the Heat and mass lmnsfer in fluidised bed rcactor.

Explain thc various parameters consider in Tecirnical Evaluation of Project.

Explain Heat regenemtors and discuss its types with thermal efficiency calculalions.

A chemical solutioi available ar 90'C is to be coole,l in a parallel flolv hea! exchanger by
using water as a oooling medium. Inlet tenrperature of cooling warer is 15"C. A heat

exchalger uith efl'ective heat transfer area l0m2 is available. (lterall hcal tmnsler

coeffi,:ient is ZOOW/m2'C. Flo& ratc ofchemical solution is 3kglsec. Irlou rat,: of cold

\aater is 4.2 kglsec. Estimate.
i) I he outlet temperature ofchemical solution & water.
ii) Irffective[ess ofheat exchangcr. Ifthe counter llow conditior are uscd ho\l-much heal

transfer area will be rcquired?
Data: Specific heat ofchemical solution = 3650 J/kg'Cl

lipecific heat ofuatcr .1180 Jl!'C.

Feed r)ontaining 50 mole % A and 50 nole % B is 1o bc distilled in a liaclionating column
ro get top product containing 99 mole 7u and bottom product containing I0 mole 9; A. The
relatile volatility of the bilrary mixture is 2.5. The retlux ratio 2kg mole per kg mole of
product is used. Thc feed enters at its bubble point.

Ilstimate the number ofplates requircd in rectifying section, stripping section and thc
tolal rumber ofplates.
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