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Overall effectiveness 

 
The overall effectiveness for a finned surface is defined as the ratio of the total heat 

transfer from the finned surface to the heat transfer from the same surface if there 

were no fins, 

 

 
 

 

When determining the rate of heat transfer from a finned surface, we must consider 

the unfinned portion of the surface as well as the fins. Therefore, the rate of heat 

transfer for a surface containing n fins can be expressed as, 

 

 

              
 

We can also define an overall effectiveness for a finned surface as the ratio of the 

total heat transfer from the finned surface to the heat transfer from the same 

surface if there were no fins, 
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where Ano fin is the area of the surface when there are no fins, Afin is the total surface 

area of all the fins on the surface, and Aunfin is the area of the un-finned portion of 

the surface. Note that the overall fin effectiveness depends on the fin density 

(number of fins per unit length) as well as the effectiveness of the individual fins. 

The overall effectiveness is a better measure of the performance of a finned surface 

than the effectiveness of the individual fins. 
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Proper Length of a Fin 

To get a sense of the proper length of a fin, we compare heat transfer from a fin of 

finite length to heat transfer from an infinitely long fin under the same conditions. 

The ratio of these two heat transfers is, 

 

Because of the gradual temperature drop along the fin, the region near the fin tip 

makes little or no contribution to heat transfer. 

Using a hand calculator, the values of tanh aL are evaluated for some values of aL 

and the results are given in the Table. There for a fin whose length is L= a/5 can be 

considered to be an infinitely long fin. We also observe that reducing the fin 

length by half in that case (from aL=5 to aL=2.5) causes a drop of just 1 percent 

in heat transfer. We certainly would not hesitate sacrificing 1 percent in heat 

transfer performance in return for 50 percent reduction in the size and possibly the 

cost of the fin. In practice, a fin length that corresponds to about aL=1 will transfer 

76.2 percent of the heat that can be transferred by an infinitely long fin. 

Q. = h Afin (Tb – T∞) = h Afin ΔT 

 

 

 
 

 



 

Sameer.Saad.Raheem@uomus.edu.iq 

Al-Mustaqbal University / College of Technical Engineering 
Department of Fuel and Energy Technical Engineering 

 Class (Third Year) 
Subject (Heat Transfer-2) / Code (UOMU0206062) 

Lecturer (Asst. Lect. Sameer Saad Raheem) 

2nd term – Lecture No. 4 & Lecture Name (Overall effectiveness) 
 

 

Example:1  Heat Transfer from Finned Steam Pipe 
 

 
Solution: 
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