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5 = : A @, Z 17 2p 7. Please derive the entropy change of mixing in terms of the mole fraction for ideal gases at
‘S‘I‘ = jb ;F+ ;}i ji + 1 1 3 ¥ ‘éF‘ }?Z é‘ :l:ﬂ + al:‘j i %Z- ﬂik‘ constant temperature and pressure. (10%)
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8. A feed solution containing a reactant A (Ca= 1 k mol/m?) is fed to a Continuous-Stirred

ﬁ!’; - éﬁ A6 I A, ;:_,% 'Eﬁ% }i }‘Tg T %i %‘ih 7;‘% Tank Reactor (CSTR) or a Plug Flow Reactors (PFR) at a constant volumetric flow rate of
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0.001 m*/sec and converted to product P in the reactor. The first-order reaction rate constant

is 0.02 sec”'. Please derive the design equation of each reactor and determine the reactor

volumes of each reactor required to attain a fractional conversion of A, Xa=0.95. (20%)
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1. RSARE O A - 2 100 4 - 9. Inanon-isothermal Continuous Stirred-Tank Reactor (CSTR) operation with no shaft work,

0. RS A SRR AL B R ES DAL | . the energy balance is expressed as follows, where T, represents the ambient temperature,

3. ANBEMBELLEELELLEMAKL BRI T - and Cpiis the molar heat capacity of species i.

T
[=FaodHo(T)Xs] + [UAT, =T = 1) | (FigCyudT)]
1. Steam flows steadily through an insulated, horizontal nozzle. Show that the corresponding fo

nergy balance can be reduced to this form. (5%) \DERCKEIS) (bracket-2) (bracket-3)
e n be reduce is form. (5%
2 Ap2 (1) The energy balance equation contains three distinct brackets. Please provide a concise
v . . . : oy s
AH + 20 =0 explanation for each bracket, including the source of energy associated with it. (10%)
G

(2) Additionally, demonstrate how the equation can be transformed into a second format by

' _ _ . substituting 7' with Tz in AHg(T). AHS(T) is the standard Ipy of reacti
2. Please explain the correlation of corresponding states using the reduced temperature and S i o R(_ ) _ 7 {?) o e s an. ar. ent}‘la'py of reaction at
oressuze. (5%) T=Tr. Illustrate this transformation with a diagram to justify its validity. (10%)
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T
AHR(T)=AH,‘§(TR)+I ( Z v Cpi — Z V;Cpi)dT
T

3. Two systems, one at T| and the other at T, are placed in thermal contact and in isolation R promicr -

from their swrroundings. Use the second law to determine the direction of heat flow. (10%)
4. Please show thatIi is M; and Lis M, in the following figure. (10%)

Constant T. P The figure shows a representative plot of M
(solution property) vs. x1 (the molar fraction of species 1),
for a binary system. The tangent line shown extends across

the figure, intersecting the edges (at x; = 1 and x; = 0) at

points labeled I and I. The terms M; and M, represent
the partial molar properties of components 1 and 2,

respectively, when the molar fraction of component 1 = x,
5. Please derive the Clapeyron equation for a two-phase system. (10%)
6. Please define the following terms with the corresponding equations.

(1) Residual property (M) (5%)
(2) Excess property (MF) (5%)



