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Problem. 3: (a) Compute the fin effectiveness of a bar fin made of aluminum that is 0.12 

mm thick and 20 mm long when hf = 28 W/m2.K, the base temperature is 4 C, and the air 

temperature is 20 C. 

(b) If you are permitted to use twice as much metal for the fin as originally specified in part 

(a) and you can either double the thickness or double the length, which choice would be 

preferable in order to transfer the highest rate of heat flow. Why? 

Solution: 

        

Ans. Therefore double the fin thickness to improve rate of heat flow with an efficiency of 87 % 

compared to 77.46 %. 
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Problem. 4: Compute the fin effectiveness of an aluminum rectangular plate fin of a finned 

air-cooling evaporator if the fins are 0.18 mm thick and mounted on a 16-mm-OD tubes. 

The tube spacing is 40 mm in the direction of air flow and 45 mm vertically. The air-side 

coefficient is 55 W/m2.K. 

Solution 
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Problem. 5: A shell-and-tube condenser has a U value of 800 W/m2 .K based on the water-

side are and a water pressure drop of 50 kPa. Under this operating condition 40 percent of 

the heat-transfer resistance is on the water side. If the water-flow rate is doubled, what will 

the new U value and the new pressure drop be? 
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1.6. Gas flowing over finned tubes; heat transfer and pressure drop 

A precise prediction of the air-side heat-transfer coefficient when the air flows over finned 

tubes is complicated because the value is a function of geometric factors, e.g., the fin 

spacing, the spacing and diameter of the tubes, and the number of rows of tubes deep. 

Usually the coefficient varies approximately as the square root of the face velocity of the 

air. A rough estimate of the air-side coefficient hf can be computed from the equation derived 

from illustrative data in the ARI standard 

 

 

 

 


