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Chamical Engineering Thermodynantics

Answar the folluwing any five cuestions numbered from 1~7.{3% each)
t.Dihem tieorem

Z.Effect of prossure on chemical reaction gqauilibrigim 1)gas phase reaclion
Z¥iguid piigse reaclion

J.Chemicsl reaction squilibrium critaria

4.Darive e combined first and second favws of thermodynamics

S.Application of Cibby-Duhem equation

6.Chamical potenlials  ane aaslial rodsr
Ciffarent examples for each)

7.Appiication of vaa Laar correlation modea!

5.4 disliliation colume undar

properiies dlhisiras b
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sizady-siate vperation is shown below
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Figaseo cologias

1.7aD product tlow rale 255
Z.Botlom praduct flow ra‘a 25
3.Betlom produci composition 2%,

4."Explair how' to obtzin the bas tern; craturz of the tola) condanser
{yau £a nct nave 10 caleulate)

QMrite sutthe energy balance equslicn for
nracass.

1
10.Write outte two stataments of the seconc law «f Thgrmodynamics, (9%
T1.Explan internal enangy and antropy,

(4%
a systa:n of unsieady state Now

{4%}
12.¥¥ifle cut the mathem alical CAPressions regarding the second law of
thermodynainics, fA%50
13.Dearive & fundamental propery cnangs reialion for a soicton of varable
comiDGsition, {23
T4 Mrile oul respectivey tne maln amsis gt SxIIesninns o caicuiating residua!
erihainy and entropy (4%}

ib.Uesciibe ths apuications of chemieal raaction >auilizrium. (2%
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Cherieal Reaction Fagineseing: (50 &)

Siwvan the reacclons
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fa} What arc zhae [racticnal yicld exprogsions diziﬂfﬁJ sl
{ia (R/I+5) for this system?
(b)) In wnut type of singles reactor, plug or mixed, would
FouU EXNech 10 ffnd Lhe :Hrmax?
{13 %)
Descerine bBricoly the roesideace Time Gistribution (RTD)
funation, Rit3 what does the Ettﬁ look Yike for plug
nnd mixed flow respectively?
10 %3

Frzhvlerc is produced by the dehydrogunztion of cthiane
) =

Netermine tihe plug flaw rcacter volume necessuly Lo prodios
100 million kilograms of ethylene a ysar [rom the above
reaction, Theo reoactiomne is irreversible anc elomantary.  Wo
wast to achaicve 80 % conversion of cthane, operating the
rezctor issthormzlly at 1100 K zod a pressure of & otm.

The ra-e constacl ko oat 1100 € fs 3.07 gec™ .
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ke space time cesassary to achieve 30 % LDNVErS1on in
= Netormine Lhe reactor volune reculred

1 . "
te proocess 2 Lo min. fhy whot s tha space valocity for
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