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1. Conceptual Questicns [answer and explain) {10 %)

%{a)ls it possible for two objects to be in thermal equilibrism if they are not in thermal contact with each
other?

5z{b)5uppose two equal-sized rooms are connected via an open doorway, but one room is warmer than
the other. How is this possible? Which room would have more air molecules?

y ’ ' {
2. %] Please estimate the constant-pressure heat capacity of ethanol gas at 15C bar and 350K, [g) Please
compute the change of enthalpy if ethanol gas change from 150 bar {350K} to 250 bar (500K)? Data:

@=2.25*10° K ;¥ = 2.5ecm® g% (%") =8.5*%10" K2. {20%)
o

3. Crystalline sodium sulfate, in the presence of water vapour may form a decahydrate, {20%})
Na:SOu(solid) +10H 20 gas) <> Nu:S04:YOH :0(solid)
[ (a) Estimate the minimum partial pressure of water at which the decahydrate will form at 25°C.
{2, (b} Predict the minimum water partial pressure for decahydrate formation at 15°C.

A HT AG°
Na.SC, - I0H,0 43225 36423 kTimo]
Na.S0, -1582.8 12652
H.C 2418 2286

4, Consider a first order reaction A->B is carried out in a plug flow reactor {PFR) in which the volumetric
fiow rate, ¥, is constant. Determine tha reactor volumne necessary 1o reduce the exiting concentration 1o
10% of the entering concentration when the volumetric flow rate is 10 dm?/min and the specific
reaction rate, k, is 0.23 min™. (10%)

5. The simple gas phase isothermal first order reaction is A2R. —r=k Ca where k=10 h™. The inlet
volumetric flow rate is 10 m® B, We design the process with a CSTR {continuous stirred tank reactot}
foliowed by a PFR. Both CSTR 2nd PFRare  ofwolume 1 m°. What is the final canversion for the process?
(20%}

6. A specific enzyme acts as catalyst in the fermentaticn of reactant A. The  enzyme concentration in the
aqueous feed stream Cag is 2 mei dm”, and the inlet velumelric flow rate is 25 dm® min™. Find the
volume of the plug flow reactor needed for 95% conversion of reactant A. The rate expression is
-r, = O ol d min . (10%)

1+0.5C,

7. The liquid phase reaction A-»B is carried out in a CSTR. Infet molar flow rate is 50 kmol wl Thedata

were obtained as follows: '

X {convession} 0 02 04 08 065

afkmolm®k?’ 39 53 59 38 25

Please determine the reactor volume that required for a 40% conversion. (10%)
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