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Momentum transfer Heat transfer Mass transfer

One-dimensional | Newton’s law of Conduction Ordinary diffusion
rate equation viscosity

Txy = pdvy/dy (1) @)
Physical Kinematic viscosity i
property and unit | (cm®/sec) = Wp, p as - (3) (4)

fluid density
Dimensionless Coefficient of friction
group factor flowing over a (5) (6)

flat plate Cy= 210/(pvy,>)
Colburn analogy | C;/2 =jy=jp Min="7? 8)jp="7

2. TERSMCHRENVESUE BN - I SR B 3 (film theory) DA R, ZEIEIR
ifii(penetration theory) = IA—#fk#$i/& & {83%(one-dimensional mass transfer) &
1> FEAES DU 22 M DAL e L R 25 5 o [(1)-(4) ] 5% (5)-(6)5H4 10%:4: 40%]

Film theory Penetration theory
Assumptions §)) 2)
Balance equation, boundary 3) 4)
and/or initial conditions
Mass transfer coefficient in ®)) (6)
terms of system parameters

. FERAUFAR R BB o R G P B E 7 H i (two-resistance theory) » I
2% 5P & (molar fraction of oxygen in bulk gas phase as yo){H#IZEFI/K AT
(molar fraction of oxygen in bulk liquid phase as x1) 25 » 3IEE L2 LIER
BHILERER o [(1)-2)5H 5% » (3)HH 10%k 20%)

Assumptions (1)
Overall mass transfer coefficient Ky and Ky in terms )
of individual mass transfer coefficients ky and ky as

well as the system parameters

Simplification of (2) if a linear phase equilibrium (3)
exists at the gas-liquid interface




