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TRANSPORT PHENOMENA 
What are Transport Phenomena? 

They include three closely related phenomena 

ü  Momentum transport  Fluid Mechanics (CHBE557) 

ü  Energy transport   Heat Transfer 

ü  Mass transport   Mass Transfer   

 

Why studied together? 

Ø  Occur simultaneously in many disciplines of engineering 

Ø  Basic equations describing them are closely related 

Ø  Mathematical tools needed to describe them are similar 

Ø  Molecular mechanisms underlying the various transport phenomena are closely 

related 



2 
 

 
  



3 
 

Three Levels at which Transport Phenomena can be Studied 

 

Macroscopic: Write a set of equations (macroscopic balances) that describe how mass, 

momentum, energy and angular momentum in the system change because of the 

introduction and removal of these entities. No attempt is made to understand the details of 

the system. 
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Microscopic: We examine what is happening to the fluid mixture in a small region. We 

write a set of equations called “equations of change” which describe how mass, 

momentum, energy and angular momentum in the system change. The aim to get 

information about velocity, T, p, and concentration profiles within the system. 
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Molecular level: We seek a fundamental understanding of the mechanisms of how 

mass, momentum, energy and angular momentum in the system change in terms of 

molecular structure and intermolecular forces. Physicists and Chemists principal concern, 

but engineers in many cases need to gain this understanding. 
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