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Extended Abstract 
Tubular heat exchangers are widely used in different industries for both cooling and heating processes. They are known 

by their resistance to high pressures and temperatures. However, their performance compared to other heat exchangers types 

can be low. In order to improve their performance, many studies were carried out [1]. It was shown by [2] that adding fins 

adequately increases the surface area to achieve the required heat transfer rate. Many fins parameters were studied such as 

fins shapes, height and position [3, 4, 5]. 

Our heat exchanger is modelled as a horizontal cylindrical annulus containing two isothermal blocks placed on the upper 

part of the inner cylinder. The blocks position impact on heat transfer and flow structure is numerically investigated using 

Finite Difference Method with ADI scheme. Taking into account the symmetry of the problem, the streamlines and isotherms 

are represented in the half of the cavity. The simulation is carried out for Rayleigh numbers range, Ra, varying between 1000 

and 10000 and the blocks dimensionless height and width, h = 0.5 and l = 0.109 respectively. The studied blocks positions 

are 0.79π, 0.82π, 0.87π and 0.91π.  

The flow structure observed is a multicellular regime for all these positions. The heat transfer rate is quantified by the 

Nusselt number. The three positions 0.79π, 0.82π and 0.87π give a slightly similar Nusselt number greater than the one 

obtained in position 0.91π, for Ra < 3500. Beyond this value, Nusselt number decreases with the blocks position increase, 

showing that the position 0.79π enhances heat transfer better than the other positions. In fact, by choosing the position 0.79π 

instead of 0.91π, we obtain a gain in heat transfer increasing from 1.32% at Ra = 3500 to 7.47% at Ra = 10000. 
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