
Mass Transfer Coefficient Cheatsheet

① Geometry? 

Parameters? μ, ρ, v, DAB

② Calculate NRe NSc

 ③ Which Regime?

Gas? Liquid?
Laminar? Turbulent?

NSh expression? →

Pipe / Wetted-wall

Mass transfer 
from wall to bulk

Low Reynolds: 
NRe << 2    →

High Reynolds

Gas

Liquid

Packed bed

 ④ Which Equation?

jD expression?  →

LD

L

Gas: Calculate x-axis, 
         go to Rod-like flow line 

Gas

Parabolic Turbulent
Liquid: 

Sphere

L=LD   (diameter)

v

Gas & Liquid

Flat surface v

L=LD

NRe < 2000

2000 < NRe < 17000

Laminar flow (gas & liquid)
NRe < 15,000 → 

Turbulent flow
Gas

Liquid

15,000 < NRe < 300,000

600 < NRe < 50,000

Governing Eq.

Liquid

ε

Gas 10 < NRe < 10,000

Liquid 10 < NRe < 1500

Liquid 0.0016 < NRe < 55
               165 < NSc < 70,600

Liquid    55 < NRe < 1500
           165 < NSc < 10,690

Fluidized Beds of Spheres
Gas & Liquid 
10 < NRe < 4000
               

Liquid 
1 < NRe < 10
               

ε: void fraction Vb: total volumn Dp: average size A: surface area  Q: vol. flow rate

cA,0 cA

cA,iW

* Use LD=L in Reynolds number

L=LD =Dp

cA1

cA2

cAi

Mass
Balance


