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Abstract 

Due to rapid developments in the electronic industry, as well as a continuous decrease in 

physical dimensions of electronic packages, thermal management is, and will continue to be, 

one of the most critical areas in electronic product development. For the better life of 

electronic equipment such as heat exchanging equipment, having high heat dissipation rate is 

very important. Fins are used to help in increasing the rate of heat transfer in the heat transfer 

equipment and thus helps to increase the heat dissipation rate in heat transfer apparatus. 

Although the number of fins that are in use.However, the geometry of Finn is underway, as 

the result of the shape, shape and arrangement of the fins differs in the temperature 

distribution and the heat transfer rate. This paper is mainly related to computer simulation 

studies of V-shaped fins arrayshaving staggered arrangement for heat transfer enhancement 

using natural convection laminar flow.  

Introduction  

With the growth in heat wastage from Micro-electronics equipment and a decrease in overall 

form factors, due to that thermal management becomes a more important element of 

electronic product design. Heat sink is a device that increases heat dissipation from a hot 

surface, usually the case of heat-producing component, for a cooler environment, which is 

generally considered to be the fluid for cooling in the air. A heat sink reduces this barrier by 

aggregating the surface area, which is coolant comes directly contact with surface area.This 

allows more heat dissipation and / or reduces device’s operating temperature. The main 

purpose of heat sink is to uphold the temperature of the apparatus under the maximum 

permissible temperature quantified by the device manufacturers. The reliability of the display 

of electronic equipment and the life expectancy are both contrary to the section temperature 

of the device.The relation b/w the dependability and operational temperature of a specific 

silicon semi-conductor device shows that the reduction in temperature corresponds to an 

exponential rise in the consistency of the device and the life expectancy [1]. 

Mohammad Mahdi Naserian et. al. has conducted an tentative and arithmetical analysis of the 

natural convection heat transfer coefficient, which has the effect of different places and the 

number of fins on the V-Type Fin formation and heat transfer coefficient. The conclusion 

was found that the increase in the number of pieces and the gap between them increases, the 

coefficient of  heat transfer raised and thus the heat transfer rate increases[2]. 

M. J. Sable et. al. have done an experimental screening for the increase heat transfer of 

natural convection on vertical hot plates by several V-fin arrays. The result obtained shows 

INTERNATIONAL JOURNAL OF INFORMATION AND COMPUTING SCIENCE

Volume 5, Issue 3, March 2018 258

ISSN NO: 0972-1347

http://ijics.com



the increase in heat transfer coefficient for V

to the formation of low-pressure suction area towards each V

flow of fluid of low temperatures in the dissociation zone 

Rameshwar B. Hagote et. Al has done numerical analysis on the V

of natural convection on horizontal, vertical and interested hot plate. The

the maximum convection heat transfer coefficient is obtained for the 60

compared to a horizontal, vertical or other inclined hot plate. It has also been observed that as 

the heat flow raised, the heat transfer coefficient al

temperature difference [4]. 

The results found shows that the pointed rectangular fin array gives better performance than 

non-rectangular rectangular fin array 

S. H. Barhatte et. al. have doneExperimental and computational  analysis for the adaptation of 

heat transfer through fins with triangular footpaths. Various models of different aspect ratios 

of feathers have been prepared and are simulated on them using constant heat flow.

comparison of results between numerical and experimental found results have been done. 

The overall results indicate that the heat transfer coefficient for the set of 

notch is highest [6]. 

Figure 1

CFD Analysis of the Heat Sink

The CAD tool SOLIDWORK id used to design the model and save in STEP/IGES format in 

order to make it compatible with the ANSYS software. Only half the original model has been 

taken to reduce the computational time. The designed CAD models are then imported 

Computational Fluid Dynamic software ICEM ANSYS which are readable in step/IGES 

the increase in heat transfer coefficient for V-type split fins compared to rectangular 

pressure suction area towards each V-fin. This helped to prevent the 

flow of fluid of low temperatures in the dissociation zone [3]. 

has done numerical analysis on the V-Fin array’s heat transfer

of natural convection on horizontal, vertical and interested hot plate. The conclusion is that 

the maximum convection heat transfer coefficient is obtained for the 60

compared to a horizontal, vertical or other inclined hot plate. It has also been observed that as 

, the heat transfer coefficient also increases with the increase in 

that the pointed rectangular fin array gives better performance than 

rectangular rectangular fin array [5]. 

doneExperimental and computational  analysis for the adaptation of 

with triangular footpaths. Various models of different aspect ratios 

of feathers have been prepared and are simulated on them using constant heat flow.

comparison of results between numerical and experimental found results have been done. 

results indicate that the heat transfer coefficient for the set of fins with triangular 
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Computational Fluid Dynamic software ICEM ANSYS which are readable in step/IGES 

INTERNATIONAL JOURNAL OF INFORMATION AND COMPUTING SCIENCE

Volume 5, Issue 3, March 2018 259

ISSN NO: 0972-1347

http://ijics.com



format. A domain has been created to enclose the model to study mass flow and thus the heat 

flow from the fin to the ambient air. The main purpose of having an enclosure aro

model is to obtain a good natural convection condition. The model is surrounded with 

ambient air. As the model is held in vertical position, the inflow of air is from the bottom of 

the domain so it is named as the inlet. The opposite side of the do

remaining sides of the domain are named as wall. 

Figure 

The governing equations which are used, in this steady are shown in 
source not found.. 

Conclusion  

CFD analysis of V-shaped fins arrays with different geometric configurations has been 

executed with staggered arrangement. Grid Ind

temperature difference, after simulating the model, the heat transfer rate increases. The 

results obtained indicate that models with the same heater input and the same ambient air 

velocity and continuous other parameters, such as surface area and materials, giv

coefficient of heat transfer that is 
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