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L Fadie B4 Fahd b iM% (Maxwell’s relations) (10%)

2. & &R E keny B A A B G 1S 0 cm’/mole 2 19.6 cm’/mole » % 1 atm ™ >
kek B 0C 0 B H4 AH=-6.0 kJ/mole » &% 7K & 150 atm P ek gk 5 @ 2
(10%)

3. Calculate AU for 1 kg of water when it is vaporized at the constant temperature of
373 K and the constant pressure of 101.33 kPa. The specific volumes of liquid and
vapor water at these conditions are 0.00104 and 1.673 m’kg™". For this change, heat
in the amount of 2400 kJ is added to the water. (15%)

4. A central power plant, rated at 700000 kW, generates steam at 550 K and discards
heat to a river at 250 K. If the thermal efficiency of the plant is 65% of the
maximum possible value, how much heat is discarded to the river at rated power?
(15%)
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5. Ina20dm’ well mixed, constant-volume batch reactor, the gas-phase reaction A >
B + C is carried out isothermally. Pure A (20 moles) is initially placed in the
reactor.

(1) If the reaction is: -r4= kC4 with k = 0.865 min™, (a) what is the reaction order? and
(b) calculate the time necessary to reduce the number of moles of A in the reactor to
0.2 mol. (5%)

(2) If the reaction is: -4, =kC,’ with k = 2 dm’/mol-min, (a) what is the reaction order?
and (b) calculate the time necessary to consume 19 mol of A. (5%)

(3) if the temperature is 127°C. What is the final total pressure assuming the reaction

goes to completion? (5%)



6. BatH MIE e 2 (b k XA R -

(1) JGEHEE A+B=C > B4 Cao = Cpo = 2 mol/dm’ » K¢ = 10 dm’/mol = (5%)

(2) RAHE A=3C - 4fi A1E 400K Jz 10 atm T #EASZ S » 102 A BEI% 2R
B E S HELT 0 Ke (@400K)= 0.25 dm’/mol” - (5%)

(3) [Fl_E#(2) 2 RAH S Z ot - (B E St s TP T » (5%)

7. RAHRIEY A Z 3 FRREATT ¢

A > R (EWY)), rr =k Ca%, ki = 0.4 m*/mol.min

A > S (BIEY)), ts = k; Ca, ko =2 min™

— KRR (Cao =40 mol/m’) i A —JEFT[IMERS (PFR) 53yfi#t% - SRAY)
A, R, S BB IERS - WIHER XaA=0.9 - (a) BRI IERBN FRHECETRIE - (b) 3
B Cs,Cr, Ca (10%)

[Note: [dC4/(140.2Cx) =51In(1 +0.2Cx)J; In5=1.6]

8.  The formation of diphenyl is to be carried out by 2C¢He = C12H;0 + H,. The feed is
to be pure benzene in the gas phase at the total pressure of 5 atm and 760°C . The
specific reaction rate is 1800 ft*/Ib-mol-s and the concentration equilibrium
constant (Kc) is 0.3.

(1) What is the equilibrium conversion? (5%)

(2) If the activation energy is 30,202 Btu/Ib-mol, what is the ratio of the initial rate (i.e.

X = 0) of reaction at 1400°F and 800°F. (5%)
[Note: Gas Constant R = 1.987 Btu/lb-mole"R ; °R =°F +459.7]



