
PROBLEM 6.27  
KNOWN:  Characteristic length, surface temperature and average heat flux for an object 
placed in an airstream of prescribed temperature and velocity.  
FIND:  Average convection coefficient if characteristic length of object is increased by a 
factor of five and air velocity is decreased by a factor of five.  
SCHEMATIC:   

 
ASSUMPTIONS:  (1) Steady-state conditions, (2) Constant properties.  
ANALYSIS:  For a particular geometry, 
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The Reynolds numbers for each case are  
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Hence, with ν1 = ν2, ReL,1 = ReL,2.  Since Pr1 = Pr2, it follows that 
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Hence, 
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For Case 1, using the rate equation, the convection coefficient is  
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Hence, it follows that for Case 2  
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2h 0.2 200 W/m K 40 W/m K.= × ⋅ = ⋅       < 
 
COMMENTS:  If ReL,2 were not equal to ReL,1, it would be necessary to know the specific 
form of f(ReL, Pr) before h2  could be determined. 


