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55 o 1) 4P 4 #E  (Partial time derivative)  (3%)

- 5 M) &4 2 (Total time derivative).  (3%)

LN o [ & W 2 (Substantial time derivative).  (4%)
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Fo e B, L S50.02 em
FHMAE S A, v 4.03 x 10 m¥/s
F S B, p 0.9552 x 10" kg/m’
AL b ) R A R, AP 4.829 x 10° Pa

EX LR R 8 R 2.997 x 107 kg/s

AL i F 12 - (10%)

5. Wl T AR
o R — 360 °F
8w = 500°F
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AR = 120 Btu b 17 OF
s H & = 0I5f

] = 1.2 fi

e W L = 0.15in.

a) il — i Fo o 75 2% B (Fin) 2 #4R % Q (Bewhr) 7 (5%)
b) deA§ R(Fin) = 8t £ (n) B 4T ¥ (5%)
6. By making a mass balance over a volume element (Ar) (r/A0) (Az) derive the equation
of continuity in cylindrical coordinates. (10%)

7. Please show the detail of a typical distillation column equipped with a total condenser
and a partial reboiler. (10%)

8. By means of a plate column, acetone is absorbed from its mixture with air into
nonvolatile absorption oil. The entering gas contains 30 mol% acetone, and the entering
oil is acetone-Tfree. OF the acelone in the air 95% is to be absorbed, and the concentrated
liguor at the botiom of the tower is to contain 10 mol% acetone. The equilibrium
relationship is y~=1.9x,. Plot the operating line and determine the number of ideal
stages, (10%)




ARV S Es B o W ol - S R S R

[v]—Az 4
| Hemk A

FRAE RIS

Hi %)

ﬂﬁ

AR
(= £ A

4388 1A

AL T A2 T 50 P

%ﬁﬁ%ﬂimﬁﬁ

9445710

p=R /=R

4.

1.

The gas CO; is diffusing at steady state through a tube 0.30 m long having a diameter of
0.01 m and containing N; at 298 K. The total pressure is constant at 1.0 atm. The partial
pressure of C U] ls 456 mmHg at one end and 76 mmHg at the other cm:l The diffusivity

Dy is 1.67x10°° mY/s at 298 K. Calculate the flux of CO; in Iﬂ__,mul.n'm .8 for equimolar

counterdiffusion. (10%)

For the case of incompressible flow through a circular pipe of radius
R, the velocity profile is parabolic for laminar flow as follows:

V= Vo |1 - (F/R)?)

where vy, is the maximum velocity at the center and v is the velocity at the radial
distance r from the center. Derive an expression for the average velocity v, to use in the

overall mass-balance equation.(10%%)




