
 

Heat Transfer from Extended Surfaces 

Two ways to increase the rate of heat transfer: 

– increasing the heat transfer coefficient, 

– increase the surface area fins 
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The general solution of this equation is :  

 

 

 

 



Boundary Conditions 

Several boundary conditions are typically employed as shown in the Figure 

 

 

 

 

 

 

 

 

 

1 - Convection heat transfer at the fin tip : 

 

 

  

 

 

 

 

 

 

 



 

 

 

2-  Insulated fin tip   ( Qfin tip  = 0 ) 

 

 

 

 

 

 

3-  Specific temperature end fin ( Ɵ(L)  = ƟL ) 

 

 

 

 

 

  4- Infinity Fin  ( Ttip= T∞ ) 

 

  

 

 

 

 

 



 

Fin Effectiveness 
The performance of the fins is judged on the basis of the enhancement in heat 

transfer relative to the no-fin case. 

 

 

 

 

           ɛfin ≥ 2 

 

For the  infinite  approximate 

 

 

 

 

Where Ac,b  is the cross section area  at the base  , in general the use of fin may rarely 

be justified unless ɛf ≥ 2  

 

 

Fin efficiency 

 

The maximum rate at which a fin dissipate energy is the rate that would exist if the 

entire fin surface were at the base temperature  

 

 

 

 

Where Af  is the surface area of the fin . 

For a straight fin of uniform cross section and an adiabatic tip . 
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This results tells as that ƞf   approaches   its maximum and minimum values of 1 and 0 

, respectively , as L approaches 0 and  ∞ 

The correction relation for  fin efficiency is :  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

 

 

 

 

 

 

 



Overall Fin efficiency  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 Example :                                         

 

 

 

 

 

Take for copper k=398 W/m.k  ,  for Aluminum k=180 w/m.k and for steel k=14 

w/m.k  

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 


