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Abstract 

     This work presents an experimental and a theoretical treatment of heat 

transfer by condensation of pin tubes. Four test tubes are manufactured from 

aluminum and copper materials with different pins spacing and pin heights. 

The fifth test tube is fin tube while the sixth test tube is smooth tube, the fifth 

and sixth test tube are tested for comparison purposes. The inner and outer 

diameter of each tube are (12 and 15) mm respectively. 

      The test rig composed of test section with all required accessories for 

testing each tube, cylindrical boiler for generating steam to the test section, 

shell and tube condenser and water tank. All parts are manufactured from 

carbon steel material except the steam boiler and the shell and tubes of the 

condenser manufactured from stainless steel material and these parts provided 

with necessary measuring devices. The flow rate of the cooling water supply 

to test tubes are (1.4, 3.5 and 7) l/min and the inlet temperatures of the cooling 

water are (23, 25, 30, 35 and 40)	℃ with (2250 and 3000)W boiler power used 

for each test. 

       The experiments are carried out under atmospheric conditions and some 

cases under vacuum. The experimental results showed that the enhancement 

ratio for pinned tube are higher by (2 - 2.5) times the smooth tube and (1.5 - 

1.8) times the smooth tube when using fin tube. The vacuum operating 

conditions gave enhancement in heat transfer rate by (30) % more than 

atmospheric operating conditions. The present study has been treated 

theoretically by solving the available theoretical equations in literature which 

included the main parameters of heat transfer in pinned tubes. The theoretical 

results are compared with experimental results and an acceptable agreement is 

obtained.  
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