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Abstract— Heat transfer enhancement can be achieved from 

different methods but use of fins is a most economic and 

easy to implement method. Fins does not require any external 

power source and is economical and easy to implement in 

many applications with little affecting the cost, size and 

weight of heat transfer body. In some application degree of 

heat transfer enhancement cannot be achieved by simple fins 

it requires more efficient methods. These problems can be 

answered by changing orientations of fins, staggering of fins 

and perforated fins.  This work consists of the study of heat 

transfer enhancement perforated fin array. In this paper, work 

of different researchers in the field of heat transfer 

enhancement, extended surfaces, fins and perforated fins is 

reviewed and presented. 
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I. INTRODUCTION 

Fins are used to enhance convective heat transfer in a wide 

range of engineering applications, and offer a practical ways 

to achieve large heat transfer surface without the use of base 

area. Natural convection heat transfer is often increased by 

provision of rectangular fins on horizontal or vertical 

surfaces in many electronic applications, motors and 

transformers. To increase further heat transfer rate from the 

fin, research on different techniques is carried out by 

different researchers one of these techniques is a 

perforations.  Perforations in fins increases heat transfer 

rated from the surfaces. There is also a technique of 

providing inclination to the fin surface to enhance heat 

transfer. 

II. LITERATURE REVIEW 

Many researchers are working in the field of extended 

surfaces and heat transfer enhancement; some of their 

research is listed below; 

Starner et al. [1] studied the Free-Convection Heat 

Transfer process from a fin Arrays and calculated average 

heat-transfer coefficients are presented for four fin arrays. 

These fin arrays are positioned at three different positions as 

vertical, 45 degrees inclined, and horizontal and heat is 

allowed to dissipate into the room air. The heat transfer from 

this fin array at these different positions is carefully studied 

at constant temperature and results shows that the fin array 

has minimum fin efficiency of 98% and at all the studied 

conditions fin efficiency is more than the 98%. It is also 

found out that the heat transfer coefficient of vertical fin 

array is 10 to 30% lower as compared to the similar array 

having parallel positions and 450 inclined fin arrays has 5 to 

20% lower values of heat transfer coefficient than the 

vertically positioned fin array. In this study two different 

flow patterns are also investigated for horizontal arrays and 

it is found out that coefficients could be decreases 

considerably by preventing a three-dimensional flow. 

Alessa et. al. [2] had studied the natural convection 

heat transfer process and enhancement in this heat transfer 

from a horizontal rectangular fin having triangular 

perforations in the fin body. The heat loss from the 

perforated fin is compared to the solid fin under same 

configurations and testing conditions. The effect of 

geometrical parameters of the perforated fin and heat 

transfer characteristics of fins are studied under the scope of 

this study. From the results of this work authors concluded 

that with triangular dimensions, the perforated fin gives 

increase heat transfer. The amount of increase in heat 

transfer is dependent upon fin thickness and its thermal 

conductivity of the fin material. The perforation of fins 

further enhances heat transfer rates and perforation also 

reduces cost and weight of fin. 

Gorla et al [3] performed a thermal analysis of 

natural convection and radiation in porous fins. In this 

research work, the effects of radiation and convection heat 

transfer in porous media are studied experimentally. In this 

study a rectangular fin is used for the heat transfer study. 

The porous fin facilitates the flow to pass through it and 

solid–fluid interaction takes place. This study is performed 

using Darcy's model which helps to formulate different heat 

transfer equation. To investigate the thermal performance 

long fin, finite length fin with insulated tip and finite length 

fin with tip exposed are taken into consideration. The output 

of this study shows that the radiation gives more heat 

transfers compared a similar model without radiation. It is 

also found from this work that radiation and convection 

transfers more heat than that dissipates heat by convection 

only. 

Awasarmol et al [4] has quantified and compared 

the natural convection heat transfer enhancement in 

perforated aluminum fin array, In this study various 

perforation configurations, different perforated diameters, 

different heat inputs and at different angle of inclination of 

fins are used as comparison parameters for fins. In this study 

the steady state heat transfer from vertical plate with solid 

and perforated fins in natural convection environment is also 

studied. It is observed that fin perforations enhances the heat 

transfer rates and at the same time decreases the cost and 

weight for fin materials. It is observed that the optimum 

perforation diameter depends upon the angle of inclination. 

The rise in the heat transfer coefficient with perforated fins 

of 12 mm perforation diameter at the angle of orientation 

450, which shows that about 32% increased heat transfer 

coefficient is observed compared to the solid fin array which 

also reduces 30% weight. 

Zoman et al [5] conducted an experimental study of 

natural convective heat transfer performance from 

rectangular fin array in which perforations are made. In this 

research work an experimental investigation is carried out to 

study natural convection heat transfer from vertical base 

rectangular perforated fins. The experimental set-up is used 

to record different readings required from the analysis of 
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this investigation on rectangular solid fin array. The 7 test 

samples of aluminum rectangular fin array are machined and 

then different perforations are produced on the surface of the 

fin arrays of 6 samples. From which 5 number of perforation 

having 12 mm diameter on each fin are considered for 

investigation and after this decreasing these number of 

perforation to 4 then 3 and decreasing diameter to 10 mm 

was tested to investigate its effects of these parameters on 

heat transfer rate. From these 7 test samples higher 

enhancement of thermal performance was observed with 5 

number of perforation of 12 mm diameter. From the results 

it can be concluded that the perforation in fin array leads to 

higher heat transfer rate compared to the solid fin array. 

III. CONCLUSIONS 

From this review it is observed that many researchers are 

worked in the field of heat transfer to enhance heat transfer 

by using perforated fins. In all these works, it is found out 

that the perforated fins enhance the heat transfer compared 

to the plain fins. Carefully design fin array and correct 

positioned fins combine enhances the heat transfer 

considerably in many works. It is also noted by some 

researchers that the angle of inclination of fin, diameters of 

fin and shape of perforation are also influences the amount 

of heat transfer from the fin. 
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