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1. ZfsmaEs % A (fixed bed) » R EAE 0.54m 3 2.6 m » H P AZL(Dp) 10.2 mm 333K
FLIH () 0.36 » B4 fRE 0.382 ke/s % (o) 1.22 kg/m® (T34 RUB A T) £EW)
1.9x107 Paes » 4& & 72 ik i ik (superficial velocity, v, ) & & 3% #t(Reynolds number, N, ) < (15%)

. Dvap

= (definition of Reynolds number)
(-6

Re

2. 3 Bernoulli’s equation ###£47 FL i/ & 31 (orifice meter) » ;% - i & 1} (rotameter flow meter) 44 &

AERIE - (10%)

3. D4oiBF BI%E#k (Transition-region diffusion)dy i 7 A JE i i@ F(N4) » 7T & 1F ordinary
diffusivity D4 & knudsen diffusivity Dk 94 F #2 =, »
_DyP dx, 1 Ny

N,= , B9 D= , =1+
Y RT 4z M (—ax,)/ Dy, +1/ Dy, N,

PRABBRA » B4 Nim?; T 28 » B4 K, R fA% W #(gas constant)=8.314
JgmoleK; x, ma A #4498 f % % (molar fraction); Np A5 B BEHR@EF -
(a) 48 AEIRAARAE T o 348 0 T 748 AR 8 U B 4R 6@ F AR &E L) (10%)
_ D, P ln(l — X4y + D,y /DKA)
Y aRTL “1-ax,+D,, /Dy,
(b) 298 K, #.44E H 0.1 atm (=1.013x10* Pa)ff T > £4m % (F 2 0.03 m 4 FLA & 4x10° m)
Hk 2 He (54 A, M.W.=4.0)& Ar (% B, MMW.=39.9)i% & f. 88 + o RUAEE @ o &
x, =09, x,, =0.1 ¢ 4 F knudsen diffusivity Dy, (i mzfs) 3B B HCR I Da (BB

i m?/s) » B i i@ & Na (84 gmol/s m?) o (15%)
1/2
@4a D,,=7.3x10" m%s, A e %, Dy, =97.0xrx A
NA MB MA

r = pore radiusin m, M , = molecular weight, D, = knudsen diffusivity in m®/s.

4. Solve the initial value problem: xy"-5y'+10y/x=0; y(1)=2,y'(1)=3. (15%)

5. Solve the initial value problem by using the method of Laplace transform:

x"-2x'+3y'+2y=8 . . .
with initial conditions: x(0)= y(0) = x’(0) = 0. (15%)
3y+2y'=x'=0
. C ou o*u
6. Solve the heat equation with insulated ends: -aT =2 Py for0<x<6,t>0
‘ X ,
Ju

with BCs ?(o, 0=2%(6,1)=0for t> 0 and IC u(x, 0) =e* for 0 <x < 6. (20%)
X
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. Laplace Transforms of Selecied Functions

S F(s) 1

(1 % (8) 1sin{at)

(2) 1" ;%LJ (9) t cos(at)

(3) e ::L; (10) e sin(br)

(4) 1" e (T—JE;)HT (11) e"' cos(bt)
a—b

(5) e — ot (12) sinh(ar)

(s =a)(s—b)
a

(6) sinfat)
24ral (13) cosh(ar)
(7) cos(ar) s ‘ -
$14-a? (1) 8(t — a)

F(s)

2as
(52 +a®)?
L
(82 +a?)?
b

5

(s—a) - bt

S —da

(s —a)+4 b

a

st —a?
5
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