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1.

7t A 4g(distillation)s F Fidk it E58 [A)] RSB HMEURTHTHEL
stripping(£.42) section * [ BY & 4855 4442 & 1A L 6 7T 4§ & rectifying (4% 42) section
[C) FriE 6y q-line B IR K E B 69K & - [D]) @57 t(reflux ratio) fa 22 15 55
AAEZEG MG [E) @A AR BRRAZRGHMA
Bl 7 AR (stripping) F #l 4k it f14 £+ [A)] REME bzt BB E A48 > [B] i
Y (absorption)dy & ik F & R » [C] £ 754 (evaporation) & 45 F] — ¥ 7.3%45 + [D)
7% 35 24 A8 (pneumatic) F A E R Bk 2 2% ¢t - [E] 45 %]38 4 2 s (nanometer) a2
hERE '
R A% 7 % HE (evaporator) T 2 4l £ 28 [A] % st(multi-effect) A BHRBEAS
e [B) $RAFHBHRRDRAEANE - [CY % (multi-effect) 54
ERA ARt ey A4 - [D] Edyigd (forward-feed) % A BHAEF B SH
&y %ﬁ.ﬁﬂ% 2% & - [E] R (backward-feed) % A ABH A A BB A AEA
HmE
B oA RUHR 38 3R 3 4T T 8 89 B 70 i (packed towen)wy TF Zl 4kt iT 5 iE 28 [A] AR
£ AW % 2k (flooding point) €48 kB 3 7E - [B) A8 M B A% & §85(loading
point) €4% £ P & 88 75 ¥ B (liquid heldup)sg v - [C) 484274 & B  BWABHFANE
71 M (pressure drop)i {6 [D) 48848 $ 85 BASB T R 42 ABRZ f8AR
[E) esxmt A i3 BABMAR N G2 RBATZE AR AEE
B 7 ' 18 4% #t(mass transfer coefficient) BEIEH 142k (diffusivity) F 7] & i 478 EaE[A]
% & 3% (film theory)ds B B R G R BB U ER R FREWL  [B) 425 =2%
(penetration theory)d& i B F 4 S HIFHAH 2 0.5 R F R E [ C)d & @ F F(surface
renewal)2 %35 th § B A B AR AR -T F AR 0 [D] &8 £ & (boundary layer)
BB R T GRIAERGHES — R REL [E] B REEHH R TSk s
FRA A T H AR ELL
M7 AR i R a9 BB T Fl4gti 478 5[ AYR #(laminar flow)s% » 3% & (velocity)
#RR B E R DAE (thermal)iE R B B K 6948 # A/ 22 Prandt] number & B -k &84
M - [B) Fif(urbulent flow)s 2 B RBEEHENHEERERE [C B E
ERBEEEARUCBEERRAEA [D) RESRBEEERLAAERELE
4o [E) REERREEAME G RB R 6488 X8 E # #(Reynolds number)
£ ERRBA M
HEEABRERBERR T » TRAEHLRYE e [A] B4 + & thermal diffusivity
FRF R A % F &) kinematic viscosity > [ B) #44% ¥+ #4 thermal diffusivity #54n %
1% & ¢ diffusion coefficient [ C)#1% &9 Stanton number ¥ % {# & &4 Stanton number
7‘3{7}3 Ele9 R & [D] 4% F & Colburn j factor 2% 1% + ¢4 Colburn j factor £ 48 F &
> [EY #4% + Schmidt number #&4# % 14 + 45 Sherwood number
T ﬂﬂ%‘/ﬁi ¢t & # B & F¥(pressure drop) 421k & B 817 & Ab 65 £ [ A ultrasonic
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meter * [B) turbine meter - [C] rotameter [D] pitot tube » [E] Venturi meter
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1.

Please draw an illustrative diagram of the following unit operations.

(a) 2-4 shell-and-tube heat exchanger (5%) (2) Cross flow filtration (5%)

(2) What is the physical meaning of Reynolds number? (2 %) Estimate the
Reynolds number for the following systems: (b) tap water flowing though a 10-in
pipe (1 %); (c) air blowing onto a CPU in your notebook to remove produced heat
(1 %); (d) a polypropylene melt coating on a glass fiber at 1 mm thickness (1 %).
(a) What is the physical meaning of Prandtl number? (2 %) Estimate the Prandtl
number for (b) water (1 %); (c) air (1 %); (d) supercritical water (1 %).

(2) What is the physical meaning of view factor? (2 %) (b) Estimate the view
factor between two infinitely large, parallel plates with black-body surfaces (1 %);
(c) Estimate the view factor between two concentric, black-body surfaces with
inner diameter (D;) being half of outer diameter (Do) (D=D,2) (1 %); (d) the
same as (c), but the inner surfaceis'grey body with emmisivity of 0.5 (1 %).

The liquid flowing through the four pipelines (I>>D) noted below is subjected to
the same pressure drop, with the total voltimetric flow rate for pipeline (a) as Qa.
Please estimate Qp-Qy irl tetms of O, 40r pipelines (b)«(d) in the attached figure in
case the fluid is water and D=10/cm, ot the fluid is glycerol and D=1 mm. (4 %
for pipeline (b), 4 % for pipeline (c), and 7 % for pipeline (d)).

QE
C, I D % (a)
f= L =
Q
20 9 )
e L —

=i raany ZD 9 (c)

(d)

6. Membrane transport is a major application of mass transport theory in the

pharmaceutical sciences. Since convection is generally not involved, we can use
Fick’s first and second laws to determine the flux and concentration across
membranes. Consider a membrane of thickness hp, diffusivity of solute molecules

~ across membrane D, and partition coefficient of at membrane surface K, describe
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the flux of solute molecules across the membrane and the concentration profile
(sketch) for:

(a) well-stirred and mixed solutions on both sides (5 %)

(b) almost stationary liquid film on both sides of the membrane (5 %).

State clearly all the assumptions made in the derivation

Membrane
€4 = Cpy

Cp = Cpp

4—hm_—_>

z=hy Z=h,+h,
(a) well-stirred andimixed solutions on both sides
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(b) stationary films on both sides

7. Water flows through 3.6 kg of glass particles of density 2590 kg/m® forming a
packed bed of depth 0.475 m (L) and diameter 0.0757 m. The variation in
frictional pressure drop across the bed with water flowrate in the range 200-1200
cm’/min is shown in the following Table. Estimate the mean surface-volume
diameter of the particles (D) (10 %)

Water flowrate (cm’/min) Pressure drop (AP, mmHg)

200 5.5

400 12.0
500 14.5
700 20.5
1000 29.5
1200 36.5

2
The Ergun equation is: AP _ ISOM-H-+ 1 _75]'_"?.'0'_1‘2
L g’ D? & D

where u is the superficial velocity, u is the water viscosity, and pis the water density.
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