Chap. 30. Convective Mass Transfer Correlation
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1. Mass transfer to plates, cylinder, spheres
between moving fluid & certain shape — vaporization &

—

dissolution of solid/sublimation of solid

Gas
liquid
(1) Flat plate
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Laminar : Sk; = (.664Re’ Sci’
L Tubulent : Sk; = 0.036Re"®Sc?
¥ j-factor : Iy = SihLi
Re;Sc?®
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(2) Single Sphere : Sk = Sh, + CRe™Sc*
l forced convection

molecular diffusion = Sh, =2

2 1
Sh = (4+1.21Re?)? : Brian & Hales ( Pe = ReP. )

1 1
% Sh = 2+0.552Re 2Sc? : forced convection

% Sh = 2+0.57(GrSc)’® : natural convection
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Ex. 1 \ P
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Terminal velocity V, = W Co
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Cp = CD(RO) = CD( Vo)
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(3) Single Cylinder

ZAC)
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% = 0.8L(Re) " ke = 1.34%10"°Ib mole| hr f& mm
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2. Turbulent flow through a pipe
2000 < Re < 35000

D ch Pb./m

_ 0.83 o 0.4
Duw P 0.023Re™™ Sc
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Sh = Doy = 0.023Re"* Sc ( kp ACy or
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Area : [l DLXN,y = W, REE
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