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3 mass and heat dispersion

Rase(1990)

4. mass and heat dispersion

! Rase(1990)
(adiabatic)
(wall effect)y mass and heat dispersion
D, (% by volume) (% by mol)
(% by volume)
Cl-¢c>7
6.
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(cmCh

(interphase concentration gradient)
(bulk)
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£'c* N~ +"%-C

B.c.l :Z —0,allt;>502 =y30lked
BCc2:z = ,a\t;AfL=0

| C. .t —05all Z; >52 = ysoijnit

(ElcpgCh+ (\-£1)pscp5) ™ - +cpgusCh?® = ps)AH802f8R ..(4.23)

B.c.l Z=0, alt;T=T fied
BC2:z= ,dll:= 0
ic. t=o0,adlz ;T=Tm!

VsS02ps/so 2 =a.Ws02
= a.kcCh(yso2,s-ys02,b)
= J](T).R(yso2, ,TJ...(4.3)

(limited reactant)
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Kadlec et al. (1972) Snyder et al. (1993)

{ysoiyo2P ~yso-h? 1 KP) (1- p)p i

X (m.325kPa)'5 3600 [molfm3 ]~ (44

-135,623 .4

kkin = 6.04 x 102exp
~v T

[mol/kg.hr] ..(4.5)

Fogler (1986) Snyder et al. (1993)
JANAF (1971) Fogler (1992)

K. = 0895344 exp(9p 3579 - 1124 kP2 ...(46)

Effectiveness factor”) Thiele’s modulus(hs)
Thiele’s modulus(hs) Kadlec et al. (1972) Snyder et al. (1993)

d)vO(Tn/ 273.16/Q (1 01,325*Pa | P)kkD
4V ’Deff.SO |

~yg

47

Effectiveness factor(?)

= M+ BlorXK<00 -(4.8)

4=8.52518
5=539.706
¢=503.004

=A(hs)Bfor hs>400 ...(4.9)
A=3.8299
5=-0.46784

(413  (4.2aM
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eXx* Mr= -uC» Mr +alWl i, «e'

br - ®¥% 1+w v'-.. <410)

A A<y A L1
ar = AT~ EN f fySOItb’IFS ............ /(411d1)

=~ \f{ysoll ,T) = a.kc.{yb-y 5)

(ebcpgCh+ (\-£h)p5ep5)” - = -cpguiCh” + p5bAH502 (T)R{y5025,T) ..(4.20)

ot
(£bc B.gC b+ psbcpLsNtr=- Cﬁ,@U§C @+ p X,bA H \T)R(MST) (4.2¢)

Ps.b=(1~£b)ps
h-oE +B' o/ (>5025,T) ,.(4.2d)
B - -¢, ,UrCh g Ps, b H502
(EbEpgCh+ Psbeps)  (EbEpgCh+ Pspcps) (Y02 1) = P(TIR(ys02.:s])



4.2 Finite Difference
) (difference)
azy_: ynt - yh
% _jC'A jfil
SRS,
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(41) (42 (dlifferential
(4.1e)it  (4.2e)

(forward approximation)

(central approximation)

yr;\;y - 2A¥r|-+A'/04,r) ~(41¢)

Ay, - AV =y aaD
A" - AAL2AZ
FIL =Af(ynlr JAt
BC1 V"=
M -y M
BC2  yhh(m =
C. y°s02i —ys0zmiizi=1,2,3,...,n

Tridiagonal method

+\ -

al=0 b\ =1cCl=0 di=yo

v | ST (i=2,..m-1) &, =A b =1¢ =-A di

aty  +o  a.. 1
=yr+F" a,y"m

~ dm am 1bm Icm 0dm 0
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["4 k=L.m

yntlk = Pk-hiyntlk+i (k =

hk.: = cktif/(bkti-akt, hk) ho =0 (k =

Pker = (dk+!-ak+, PK)/(bk+i-Ok+i hk) ko = 0 (k =

fi'H\ rjin o

forward approximation
a T
dr 11 i central approximation

g L M u
o ]

L+l INTES + 1
[ A’}?In_ //']1"’12A—ZW1 + \]7’")(429)

+ 1,0 - =7"+6" ..(4.20

B"=B.Al2AZ
G\ =B f(faT j) At

BC1 174 =0

B.C2 A
IC 0 = Tiiti=l2,3,..0



Tridiagonal method

m
W =, al=0bi-1lc=0di=To
a, " +b,T"" v, =4 (i=2,..,m-1) a =B" b, =1¢ =-B"d, =yP+F]
a T e T, —dm am 1bm lcm Odm 0
f\ k=/..m
r +lk =pk-hkr +lk (k=1..,1)
hk+1 = ck+i/(bk+i-ak+i h/J ho =0 (k =
Pk+1 = (dk+i-ak+i hiP/pbk+i-a?i hij ko= 0 (k =
Tridiagonal
43
2
3 ( Distance step)
1
31 1) @) (41) (420

AAEB b
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Tridiagonal
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(410  (4.20 Finite Difference

50 nodes(Az)
1 (AY
AF'B G
ydj Tk i=1..,m
0 Ay
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STEP FLOWCHART

[

A" =AAn.Az

F“I - A'.ﬂan‘Tn‘)AT

|

a'=0 b|=l ¢,=0 d=y,
ai=A" b|=l ci=_AII di=yi+F“i
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3 50
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B" =B.Av2.Az

G"ni s B'.f(y"i.T"i)AT

ti=2,..,m-1

a"'=1 bm=-1 Cm=0 dm=0

Ei‘l = cI/(bl‘aiEi) ; El = 0 ’ Emol

i= (2,...,m)
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