
 
 

 

 

 

 
 

 

 

 

 
 

 

 

 

 

 

 
  

 

 

 
 



 

   

 

 
 

  
 

 
 

 

 

 

 

 
 

 

 

 
 



 

   

 
 

 

 
 

 

                                                                                                                                                           (1) 

The D value is the characteristic diameter of the flow, namely the inner diameter of the tube for the tube side, 
the hydraulic diameter for the shell side, and the hydraulic diameter of the annulus in the double pipe heat 
exchanger. 

 
  

  
 

 
 
 

 
 
 

 

 
 

 

 
 

   
   
   
   

 
 

 

 
 

 
 

 
    

 
  

         
         
         



 

 
   

 

 
 

 

 
  

 
 

 

 
 
 
 
 
 

 
 

 
    

 
  

         
         
         



 

   

 
 

 

 
  

  
  
  

 
 

 

 
 

 

 

 

 

 
 

  
In the flow rate range of 0.8 1.2 GPM, both heat exchangers exhibit an increase in pressure drop with increasing 

fluid flow rate. However, the pressure drop av 
show clear differences between the shell-and-tube and double-pipe heat exchangers. In the shell-and-tube heat 
exchanger, the pressure drop on the tube side increases from approximately 0.008 psi to 0.017 psi, while on the 
shell side, the pressure drop variation is within a narrower range (0.002 0.004 psi) and does not always show a 
monotonic trend. This variation indicates the influence of flow complexity on the shell side, such as non-uniform 
flow distribution and the possibility of bypass flow [22]. In contrast, the double-pipe heat exchanger exhibits a 



 

 
   

more consistent pressure drop av relationship, with the pressure drop increasing from approximately 0.0078 
psi to 0.0101 psi over the same flow rate range. This pattern reflects a simpler flow configuration and a more 
defined flow path. When directly compared, the double-pipe heat exchanger exhibits a more stable hydrodynamic 
response to flow rate changes than the shell-and-tube heat exchanger, while the shell-and-tube heat exchanger 
exhibits a higher maximum pressure drop on the tube side. This difference confirms that the hydrodynamic 
characteristics of both heat exchangers are significantly influenced by their geometric configuration [23], which is 
an important aspect in laboratory-scale performance evaluation. 
 

 

 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
  
 

 
 

 
 

 



 

   

 
 

 

 
 

 
  
 

 
 

 
 

 
 

 
 


