Heat & Mass Transfer Chapter 17. Principle of diffusion & Mass transfer between Phases

2) Diffusion equation

NA = CAuA
dc
Ja (E —D, d_ZA) = Cy(uy — ugp)

Ja = Cq(uy —ug) = Cquy — Cquyg C

= CAuA — CAuO + CUOC?A

=Ny — N4
Ny=Ju+ N
. A_]A C
* again,
Na=Js+NA=—-p, 44 Nca

Ny =Ny, — D,,C% for gases
Ny = Nxy — DvCC%A for liquids
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Special cases

1) Equimolar counter diffusion
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2) One-way diffusion

Ny >
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Ny=Ng > N=0
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1) Equimolar counter diffusion

NA:

Diffusion equation

Ny=Js+N2=-

Integration

_Dv

V dz

Ny =Ja

Caz = Car _

Az
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2) One-way diffusion
NB — 0, QNA — N

Diffusion equation

_ Ca dCy4 Ca
NA—]A+N IZ}, dZ+NACdC dﬁ__dCB
1 - _A NA = — v—A dZ dZ
C dz
_ C_dCy 5 CdCy C dCp
Ny = D”c Ca dz or Ny = Veg dz V(g dz
integration
C dcC ﬁc C
atp _ Cp1 CB2—CB1
NA B Dv CB dz 9 NA _ D CZZ—Z]_ CBZ_CBl
B2 — Up1 In ng
N, = D,C 51 C Cp,—C
4 YT z;—2zy Cgy—Cp Ny =D, = b bl
C CBl 1 Bm ZZ Zl
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* Film theory S20IS2 M2 0. S&sH SHA fimUol &S &L

C.i. —C o
N, = Dv%(z Dvc%)
quUId Vap()r N, = Cai — Cy te = driving force
6/D, resistance
A >

) B C AC, 1\ Ay,
N,=D,———|=D C ACy, =Cy; — C
A 1% o Az ( v(i’Bm) AZ) A Al A

: =0 ()5 (24 () F)
Ai\_ CA A — v CTBm 5 - v me 6

6 (film thickness)

Boundary layer k =L JHIE RIMo 2 7t
- N

A
— =slope
5 P

v

.



