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THE OVERALL HEAT TRANSFER COEFFICIENT



When the tube is finned on one side to enhance heat transfer, the total

heat transfer surface area on the finned side is

For short fins of high thermal conductivity, we can use this total area in the 

convection resistance relation Rconv = 1/hAs
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Fouling Factor

The performance of heat exchangers usually deteriorates with time as a result of 

accumulation of deposits on heat transfer surfaces. The layer of deposits represents 

additional resistance to heat transfer. This is represented by a fouling factor Rf.

The fouling factor increases with the operating temperature and the length of 

service and decreases with the velocity of the fluids.



When the wall thickness of the tube is small and the thermal conductivity of

the tube material is high, as is usually the case, the thermal resistance of the

tube is negligible (R wall = 0) and the inner and outer surfaces of the tube are

almost identical

Special case
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TYPES OF HEAT EXCHANGERS
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Compact heat exchanger: It has a large heat 

transfer surface area per unit volume (e.g., car 

radiator, human lung). A heat exchanger with the 

area density  > 700 m2/m3 is classified as being 

compact.

Cross-flow: In compact heat exchangers, the two fluids 

usually move perpendicular to each other. The cross-

flow is further classified as unmixed and mixed flow.
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Shell-and-tube heat exchanger: The most common type of heat 

exchanger in industrial applications. 

They contain a large number of tubes (sometimes several hundred) 

packed in a shell with their axes parallel to that of the shell. Heat

transfer takes place as one fluid flows inside the tubes while the other 

fluid flows outside the tubes through the shell.

Shell-and-tube heat exchangers are further classified according to the

number of shell and tube passes involved.




