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1. Answer the followmg questlons ’

(@) Descrlbe the Dalton’s law the Raoult’s law, and the Henry s law. Also, state the
limitations of eacti law. [10%]

(b)What is the major dlfference in operation condition between a flash distillation and a
dxfferentlal dlStl”aUOl‘l? [5%]

() When will a llqt,ud be boiled? [5%]

(d)1 Translate the foliowmg text, ir meanmg, {nto Chinese: [1 0%]
Fins are uSed tg increase, the heat transjer ﬁom a surfaee by increasing the effective
surface area. However the f in itself represents a conducttori resistance to the heat
transfer from the orlglnal surface. For this reason, there is no assurance that the heat
transfer rate wdl be increased through the use of f ins. An assessment of this matter may
be made by evaluating the fin eﬁéctzveness £/ It is defined as the ratio of the fin heat

transfer rate to the heat transfer rate that would exist without the Sin.

2. You have ih‘s‘t‘a’lled i circuldt Hot tub in the back yard
and find that for thie typical operatmg thdltmhs as
described inl the figlire, water must b added at 4 rate
of 0.001 kg/s m order to mamtam a ﬁxed water level
in the tub. Thé tub 1s well insula ted on 1ts 51des and
bottom, and the tem peratule of the makeup water is
equal to that of the tub water. At what rate must
electrical heaters supply energy to maintain the tub

water at 310 K?  [25%)]
Note: The following data may be required i in calculation:

Air (T =300K, 1 atm) : Sat. water vapor (' = 310K):
p—l 161 kg/m’, . A=2414 KJ/kg,
= 1007 J/(kg K), PasakT) = 0.0436 kg/m’,
a 22.5x 10 m¥s;

Sat. water vapor (7= 290K):.
PasaT) = 0.0143 kg/m’,

Air-water vapor (298K):
Dy=26 x 108 m¥s

3. In the two-film theory, the transfer of solutes in the gas film is by means of diffusion.
Show that for a binary system (the solute 4 and insoluble gas B), the molar flux of solute 4

(N*)) in the gas film can be described by the following equation
N =—p, %
AT TNy dx

where D, is the diffusivity of 4 and x is the transfer direction of solute 4. Cp, Cy, and Cp
are the molar concentrations of the gas mixture, solute 4, and insoluble gas B in the gas film,

respectlvely. [15%)]
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