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 The following study aims to examine the effects of helical coiled internal inserts on 

the thermal performance and pressure drop of a shell and tube heat exchanger. This study 

includes two parts; the first involves the theoretical side in which a mathematical model 

acquired form previous literature was used.  

 The second part of the study is represented a CFD analysis was done using ANSYS 

FLUENT® 16 to compare with the experimental results. Also experimental work was done, 

in which tests were conducted on a shell and tube heat exchanger. The shell part of the 

exchanger is made of acrylic with an internal diameter of 150 mm and a length of 300 mm, 

as for the tube bundle it comprise of 18 copper tube each tube has an internal and external 

diameter of 10.5 mm and 12.7 mm respectively. The experimental tests ware done in an 

operating conditions including a Reynolds number ranging between (100-920) for the tube 

side and (10-70) for the shell aside, water was used as a working fluid for both sides of the 

exchanger. Flow arrangement was parallel and laminar for both sides; temperature of the 

hot water entering the tube bundle was about 60°C, as for the relative cold water entering 

the shell its temperature was in the range of 19°C-40°C. 

 The experimental tests were done in five different groups; the first was done using a 

smooth tube bundle, the other four were done using the helical inserts inside the tube 

bundle with pitch sizes of (4.8, 6.4, 8.0, 9.6) for each test group. Number of variables was 

taken into consideration which includes; convection heat transfer coefficient, number of 

heat transfer units, effectiveness and pressure drop. 

 The study results showed an increase in heat transfer coefficient on the tube side by 54% 

due to the use of 9.6 mm pitched inserts, also the lowest increase was about 41%, which is 

the case of 6.4 mm pitched inserts. Highest thermal effectiveness obtained was in the case 

of 9.6 mm pitch inserts with a value of 0.42. Pressure drop rose up to 260% due to the use 

of the 9.6 mm pitch inserts, also the highest pressure drop reach was 18 Pa compared to 4.4 

Pa which is the highest in the case of smooth empty tube bundle. It was noticed that 

lowering the difference between shall and tube bundle flow rates causes an increase in the 

value of overall heat transfer coefficient per heat transfer area. Lastly, from comparison 

between the average theoretical, analytical and experimental, it was seen that for a smooth 

tube bundle the difference between the experimental and analytical results is about 5%, on 
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the other hand the difference between average experimental and theoretical results is about 

14.6%, also in the case of the tube bundle equipped with a helical inserts of 9.6 mm pitch, it 

was found that the difference between average experimental and analytical results is about 

6.3%. 

 

 

 




