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Abstract 

 
In various engineering devices, a considerable amount of thermal energy has to be dissipated through a small 

area using extended surfaces referred to as fins. The insufficient rate of thermal energy dissipation in heat 
exchangers has created a high demand for more powerful engines in smaller hood spaces. For this reason, a two-
phased study was carried out to examine the relationship between varying fin shapes and their heat transfer 
performance, considering three selected geometric shapes namely, rectangular, triangular, and trapezoidal. The 
first phase (experimental) was used to analyze the performance of rectangular fins and Tube Heat Exchanger 
(HE) using car radiator while the second phase (numerical) was used to investigate all the selected fin geometries 
while an experimental test rig was developed with commercially available car radiator. A 1.5kW electrical heater 
was used to heat the water and circulated using 0.5 HP centrifugal pumps and gate valve with varying coolant of 
0.1-0.3 Kg/s flow rate was used. The result indicates that experimental and numerical heat loss across the various 
fin geometries decreases as the mass flow rate decreases. Performance analysis of the fins and tube heat 
exchanger has shown that heat loss for trapezoidal fins and tube heat exchangers are higher when compared with 
the other fins geometry. 
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1. Introduction 
1.1     Study Background  

Devices that allow heat flow from one fluid medium to another fluid medium without both fluids 
having to mix or come directly in contact is known as the heat exchanger. The fluids may also be in 
direct contact in some peculiar cases. But the essential principle of a heat exchanger is that it transfers 
the heat without necessarily transferring the fluid that carries the heat [1]. In some instances, the fluids 
may also be in direct contact with heat transferred. Thus, the basic concept of a heat exchanger is its 
ability to transfer heat from one medium to another without necessarily transferring the fluid that 
carries the heat [2]. Thermal energy transfer generally occurs due to temperature at different modes of 
heat transfer (i.e. conduction, convection, and radiation) [3]. Fins are appendages or components of 
thin material attached to a larger structure. Based on the cross-sectional area type, straight fins are of 
different types such as rectangular fin, triangular fin, trapezoidal fin parabolic fin, or cylindrical fin. 
Fin performance can be measured by using the effectiveness of fin, thermal resistance, and efficiency 
[4]. 

1.2   Analysis of Heat Transfer 
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