Heat & Mass Transfer

Chapter 17. Principle of diffusion & Mass transfer between Phases

B. Fick’s law of diffusion

dcC
Ja = _DAB_A & Jp = —Dgp——

Newton’s law of viscosity

dCp
dz

Fourier’s law

B du B dr

T ~ Nz
__dw _ 46T

- dz 1 dz

v : momentum diffusivity

a : thermal diffusivity

D : mass diffusivity
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1) Relation between Dyp and Dgy

@ for gases

P
ch+ch_C(_§—T) d
Ca CB _ aca _ _ dCp
dz+dz_0=>dz_ dz

* JatJp=Caluy —uy) + Cpug — ug)
= Cquy — Cqug + Cgug — Cpuy
= Cquyg + Cpup — (Caup + Cpuyp)
— Ny + Ny — (C4 + Cg)tg = 0
 Thus
Jat]g=0
dC dCpg

Ja+Jg = (_DAB d_z) + (_DBA d_z)

dc,
= —(Dag — Da) —2 =0
( AB BA) dz

“ Dyp= Dgy =D,
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2 for liquids (p is constant)

. pa + pp = constant
d d d d
dz dz dz dz

* Jatjp=palus—u)+pglug —u)
= Pally — pau + pgup — pplU
= paua + ppup — (pa + pplu
=ny+ng—pu=n—n=>0

* Thus

Jatjs = (_DAB %) + (_DBA %)

dps
= —(Dyn — Dp,) — =
(D4 BA) 1z 0

“ Dyp=Dgy =D,

_DAB_

dz

dpp
_DBA —

dz
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