
Heat Transfer                                                     Third Year                                                 Dr.Aysar T. Jarullah 
 

 

Constant Heat Flux 
 
The above analysis has considered the laminar heat transfer from an isothermal surface. For 
the constant-heat-flux case) the objective is to find the distribution of the plate-surface 
temperature), it can be shown that the local Nusselt number is given by 
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The average value of Tw-T∞ (               ) can be calculated by integration over the whole plate 
(for x=0 to x=L)  
 

 
 

Note that, all the physical properties for constant heat flux are evaluated at film temperature 
Tf, which is 
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All previous relations are applicable for Prandtl numbers between about 0.6 and 50. for values 
of Pr<0.6 or Pr>50, the following equation is used for constant wall temperature 
 

 
 

 
In the above equation, for the constant-heat-flux case, 0.3387 is changed to 0.4637 and 
0.0468 is changed to 0.0207. Properties are still evaluated at the film temperature. 
 
Example 5.4 in Holman. 
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