
For different geometries & systems, 
tubes, spheres, fixed bed, and 

suspensions





Notes



Mass Transfer for turbulent flow 
inside pipes



Example 1



Solution 



Relations of Mass Transfer flow outside 
solid surface

• Mass transfer for flow past  single spheres



Mass Transfer to packed beds



• For non-spherical particles packed beds:
The previous correlations of spherical packed beds 

can be used but with using surface diameter  instead of 
spherical diameter. 

Note

LMCD 
Log mean 
conc. Diff.

Mass transfer flux



Calculations method for Packed Beds

• Obtain kc in m/s from the JD .

• Knowing the total volume of the bed Vb, the total 
surface area, A, of the bed is calculated as follows:

A = a Vb

Where                       a is the m2 surface area /m3 total volume of bed.

• To calculate the mass-transfer rate, the log mean 
driving force at the inlet and outlet of the bed should 
be used

…………………(A)

a  Sp. surface area



where V is the volumetric flow rate of fluid entering in m3/s.

…………………(B)

Note
Equations (A) and (B) must both be satisfied. The use of these two
equations is similar to the use of the log mean temperature
difference and heat balance in heat exchangers. These two
equations can also be used for a fluid flowing in a pipe or past a
flat plate, where A is the pipe wall area or plate area.



Example 2



Solution







Vol flow rate m3/s



Mass transfer to suspensions of 
small particles

• Mass transfer to suspensions of small 
particles occurs in many applications, such 
as:
–liquid-phase hydrogenation, where hydrogen 
diffuses to small catalyst particles.

–Fermentation, where oxygen diffuses to small 
microorganisms.

–Mixing has small effect on mass transfer in such 
cases



Cases of mass transfer to suspensions of small 
particles

• Cases are based on the particle size range 




