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1. 4735 3L 3 1 (azeotrope). (5%)

2. 8 AWM - XA cost B4 EAT b - reflux ratio AR B AR - M ABEB OB L
% 4 (fixed costs) ~ FE IR 1L & &2 (cost of heating and cooling) > Fu £ 48 jt & & (total
cost) kB L o (5%)

3. AE2HEEZARNE LEE K&#E % @ R tk(optimum reflux ratio) - — &M% » 44
®ABRLS D (5%)

4. # & 48F0 % 88 it % B (pool boiling of saturated liquid) > & g/A(the heat flux)Fu A
T(H R E AR EBGEE)EE » T2 A wEE i (four segments) - 7] i
wWEE R HERELE - 5%)

5. MARRENRE A 7 B> B@RBEAPRZEZRIKE - BRAFH (steady
state and laminar flow) - MEAKFIRZ F&IEEES 2h > o F B AT - RER
BAF BARBRPRZIMAGOEE—H HFLXL h- RBAFBSHPFHRE
ZBUAe b~ ZBE A U Fupys-e

(a) List four boundary conditions for solving the problem (5%)

(b) Judge which fluid has lower viscosity from Figure (c), Explain the
reasons for your answer. (5%)

(c) Which of the velocity profiles shown in followings are impossible ?

Explain the reasons for your answer. (5%)
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1.

18kg/s B K EHEETHRIIHE » BEK 30Kk £472] 330k o A%k 24
kg/s ~ 310Kk EABIHEE - BRARF A 25kw/@@’ - K) > Aeyrost 4.2
kJ/(kg - k) > #AKMAKRE GRS - EXRI BB EHREL %)
(A)28m* (B)32m’ (C)36m*> (D)40 m’

—RBME CAEAETEEATFRENABARTERNBABLAREKR 5%)
(A) $1:# 7L 2 A &3t (orifice meter) (B)X KA &3t (Venturi meter)
(O)5"% XA F3 (nozzle meter) (D)4 ik H| ¥

A 5% NaOH(ZEEE 2 %) 100 kghr BA— B A S - ¥

1 85 NaOH /R E 2 & % 50% % NaOH - f53% /8 F &9 A% A &4 100 kg/hr » pb3%
B %o & 3 35 (economy) & £ 0 (5%)

(A)0.75 (B)0.80 (C)0.85 (D)0.90

BEBEEAAESZLLE SLEBARENL 121 psia - BHOBHEH A
10.2psia - RiEi&ayse B L % b psig (5%)
(A)-1.9 (B)19 (C)223 (D)-4.5

# J& 8K 89 'H 1% 1% % (at low mass-transfer rates) * F 7|5 — 18 & 549 & Bk #
(dimensionless group) #8 % 74 #1% 45 Pr (Prandtl number) (5%)

(A)Nu (Nusselt number) (B) Re (Reynolds number)

(C) Sc (Schmidt number) (D) Sh (Sherwood number)

¥k 1000 ml > ¥ ASHEE 50 % o B 400 ml $1K R B 69 F #iE Bl
ANER - BB TH%  BHABRBEBRKYTERS D LABE - CRENAHIEE
oK ey B th 3 (distribution coefficient » K =4) (5%)

(A)10 (B)125 (C)245 (D)30.8

FE—XKEABNASE 25cm KA~ 15cm 2 B84BT EHARER o & Kadfo
BYUBHBTELE S A 1.8 F004wm-K) - BEXENEDE S S0K >
REBIFREAI0OK - flat KEREGER2 R BREELS D K (%)

(A) 655 (B)665 (C)675 (D) 685
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(=) A distillation column is to be designed to separate 678 kmole/hr of a mixture of 30

mole% methanol and 70 mole% water at a pressure of 1 atm. The overhead product
should achieve a purity of 90 mole% methanol and the bottom product a purity of 95
mole% water. The relative volatility can be assumed to be constant and equal to 3.6.
The relative volatility for a binary mixture of component A and B is defined as
a »= (Ya/XA)/(YB/XB)-

(a) Determine the minimum reflux ratio if the feed is saturated liquid (5%)

(b) Determine the minimum reflux ratio if the feed is saturated vapor (5%)

(¢) Determine the vapor mole fraction of methanol if liquid mole fraction of

methanol is 0.4 at equilibrium (5%)

the operation line for the rectifying section is y = Rp/(Rp+1) * x + xp/(Rp +1)
the g-line equation is y = q/(q-1) * x — xg/(g-1)
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() By applying the shell mass balance method and Fick’s first law to describe diffusion on
the inside of a spherical porous catalyst particle of radius R. This particle is in a catalytic
reactor, where it is submerged in a gas stream containing the reactant A and the product
B. Let a be the available catalytic surface area per unit volume (of solids + voids). If the
reaction rate can be expressed as Ry=-k * a + C,4, and the concentration of the surface of

the catalyst particle is Cas. The general solution containing two integration constants is
Ca C1 k*a C2 k*a

= —cosh( r) + —sinh( r)
Cas r Das r Das

(a) List two boundary conditions (5%)
(b) Solve the equation by applying the boundary conditions. (10%)

catalytic
surfaces

g Concentration ¢,
. ~Solid

Pore in the catalyst in which diffusion and

chemical reaction occur



