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1. 3P TAE A FDRIE (20%)
(1) stripping (4%)
(2) distillation (4%)
(3) adsorption (4%)
(4) extraction (4%)
(5) sedimentation (4%)

2. 4L (30%)

(1) 3} entrance effect? (4%)

(2) #. McCabe-Thiele ;# f 3+ 7 45 ¥5 72 % ¥~ BcP¥ > 3% (7 42 (operation line) ¥ T
#=4 (equilibrium curve)Z_ 32 7, & ° (8%)

(3) .M Biot number ¥ Nusselt number 2. £ £ - (6%)

(4) VR A BT A WA d L @) R B AD o (4%)
(a) The diffusivity of oxygen in air at 1 atm and 50°C.
(b) The diffusivity of oxygen in air at 2 atm and 50°C.
(c) The diffusivity of oxygen in air at 2 atm and 80°C.
(d) The diffusivity of hydrogen in air at 1 atm and 80°C.

(5) H ~E (THpARS 5EF 4 2 P 2 (4%)

(6) P H BT > two-film theory (B & I #4)2 B3R © (4%)
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(a) % 3+ Sherwood number (Sh)z #ciE ° (5%)
(b) B HP s § ¢ B E2 $#n 7@ ik o (5%)

S PEA25mms ER G20 cm2 kT L mE o £F %A S 0.985 glom’ AR
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(1 atm = 101325 Pa =76 cm Hg)
(a) What is the flow rate (m’/s) of the fluid? (5%)
(b) Calculate the shear stress (N/m?) at the capillary tube wall? (5%)

6. In combustion chamber, oxygen diffuses from air into the surface of a carbon plate.
At the surface of the plate, oxygen reacts with carbon rapidly to form CO and CO,

according to the reaction equation

4C+30, — 2CO+2CO,
T =0
z

Carbon plate

Assume the thickness of the diffusion zone is 6 = 5 mm, determine the diffusion
flux of oxygen (kg mol/m*s). The concentration of air is ¢ = 0.0407 kg mol/nr’.

The diffusivity of oxygen in the mixture is D, = 2.06x10” m?/s.
(a) Write down the boundary conditions of this problem. (8%)
(b) What is the diffusion flux of oxygen (kg mol/m*-s)? (7%)
%3 23 PNy =—cDauVys+ys(Ns+ Nz + Nc)
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