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Heat transfer                                                                     Heat conduction through 

fins                   
  

Introduction  
Q conv = hAs (Ts − T∞)  

There are two ways to increase the rate of heat transfer • 

to increase the convection heat transfer coefficient (h)  

• to increase the surface area As  

• Increasing  (h ) may require the installation of a pump or fan,  

• The alternative is to increase the surface area by attaching to the surface extended surfaces called 

fins  

• made of highly conductive materials such as aluminum  

 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  
Finned tube heat exchangers   
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Heat sinks  
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Equation  
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Case 2   

Case 1   
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Case 3   
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Case 4   

   ) اشتقاق ( اثبت   ذلك   ؟  
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1. k should be as high as possible, (copper, aluminum, iron). Aluminum is preferred: low cost and 

weight, resistance to corrosion.  

2. p/Ac should be as high as possible. (Thin plate fins and slender pin fins)  

3. Most effective in applications where h is low. (Use of fins justified if when the medium is gas and 

heat transfer is by natural convection).  
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Ex1:Steam in a heating system flows through tubes whose outer 

diameter is D1 = 3 cm and whose walls are maintained at a 

temperature of 120°C. Circular aluminum fins (k = 180 W/m · °C) 

of outer diameter D2 = 6 cm and constant thickness t = 2 mm are 

attached to the tube, as shown in Fig. space between the fins is 3 mm, 

and thus there are 200 fins per meter length of the tube. Heat is 

transferred to the surrounding air at T∞ = 25°C, with a combined heat 

transfer coefficient of h = 60 W/m2 · °C. Determine the increase in 

heat transfer from the tube per meter of its length as a result of adding 

fins.   

 

  

Ex2: An aluminum rod (k = 180 W/m · °C) 2 cm in diameter and 12 

cm long  protrudes from a wall that is maintained at 250◦C. The rod 

is exposed to an environment at 15◦C. The convection heattransfer 

coefficient is 12 W/m2 ・ ◦C. Calculate the heat lost by the rod.  
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Ex3:   

  


