1

Mass Transfer Coefficient Cheatsheet

Governing Eq. N, = £/ (a1 —cas) / 1
Bm Pipe / Wetted-wall Grae
Cn - . pa:m:\
@ Geometry? ® Which Regime? \ w —= oo N ,Gas
Cao Lo) Ca = 5 parabolic flow rodlike flow
o ' T Liquid
Parameters? u, p, v, D,y Gas? Liquid? - ©
Laminar? Turbulent? Mass transfer 107°F toproximate
v e equation °
. . from wall to bulk ’
@ Calculate Nge Ns. @ Which Equation? 0 0 T0r 108 10r 10 1of
N SN E — NgnDaB Gas: Calculate x-axis, W_oovon 2T
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M r -4 Liquid:
i A ke = jpuNg, Parabolic Turbulent
Ne — I Jp expression? — _ 1
\ Sc = oD a5 Ngyn = ]DNReNSy Npe < 2100; 577 > 400 Nge > 2100; 0.6 < Ng. < 3000
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™ /F y ™ M:m[ W ] * Ngy = 0.023N233 N3
Flat surface ﬁ DyppL

éphere @ v

L=L, (diameter)
Low Reynolds: Gas & Liquid
Nge<<2 — Ng, =2

Gas Ngj, =2+ 0.552N35 N Y/?

Liquid
Ng, < 2000
Nsp =2+ 0.95N 33N Y/?

2000 < Ng, < 17000

Ng = 0.347TN32 N/

0.6 < Ng. < 2.7 Npe < 48000

(A,i —CAp
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L=L,

* Use Lp=L in Reynolds number
Gas 10 < Nge < 10,000
Laminar flow (gas & liquid)

Nge < 15,000 — jp = 0.664N "7

_/

Liquid 10 < Ng, < 1500

Liquid 0.0016 < Ng, < 55
165 < Ng, < 70,600
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Fluidized Beds of Spheres

Gas
15,000 < Ng, < 300,000

jp = 0.036 N’}
Liquid

Packed bed

-2/3
Re

Jp

JD =

0.4548

/

Gas & Liquid
600 < Ng, < 50,000 10 < N, < 4000
. ~0.5
jp =0.99Np.; ip = 0.4548 04060
c Re
Mass In (CAi —ca ) _ Ak,
Balance Cai — CA2 Q

-

—0.4069
e NRe

Liquid 55 < Ngg < 1500
165 < Ng, < 10,690

J
N
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€. void fraction Vb: total volumn D,: average size A: surface area Q: vol. flow

rate



