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Abstract: Temperature, Heat Transfer, Coefficient, Fin Length are considered in the 

research work to review the Fin Efficiency in Electronic Devices. There are several 

researches related to the fin efficiency in which some of them have been listed in this 

work. In this research work, simulation of fin array is done by using MATLAB GUI 

system. Results for increasing and decreasing of various factors are calculated. 

Comparative analysis has been proposed related to cases when heat transfer, length and 

temperature are varied. The present work would be able to optimize the problem related 

to natural convection heat transfer. The variation related to effectiveness with respect to 

base temperature. There would be decrement in the effectiveness related to rectangular and triangular at the time of 

the increment of base temperature. The rectangular fin would exhibit with more effectiveness. 
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[1]INTRODUCTION 

A fin has been considered as the surface. It has been 

extended from an object. It has been done in order to 

increase the rate related to heat transfer. This heat 

transfer may be to the environment with the 

increment of the convection. For the principle related 

to conduction, convection radiation related to pin 

configuration determines the amount related to heat it 

transfers. Heat transfer by convection between a 

surface and the fluid surrounding can be increased by 

attaching to the surface is called as fins. [25] 

Rectangular fin 

A rectangular fin with constant fin base thickness 

was analysed by using numerical and an analytical 

method. The heat source is added to the fin which 

provides an additional heat source. It dissipates more 

heat rate to the surrounding. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 Rectangular Fin (Source:[26]) 

 

 

In order to increase the temperature variation 

between fin configurations and varies as per the 

environment, slightly increasing the convection 

coefficient of the heat transfer. Extension on the 

finned surfaces has been applied in orderto increase 

the surface area. This area is related to fin in contact 

within fluid flowing that is situated around it. 

Therefore, as the surface area more fluid contact to 

increase the rate related toheat transfer related to  

extension provided on fin such as (a) Rectangular 

extensions, (b) Trapezium extensions, (c) Triangular 

extension, and (d) Circular Segmental extension. [22] 

 

Triangular fin 

It is the fact that the Triangular fins are attractive. 

Since for an equal heat transfer it needs much less 

volume as compare to rectangular fin.  

 

 

 

 

 

w

 
L

 

th
 



© INTERNATIONAL JOURNAL FOR RESEARCH PUBLICATION & SEMINAR 

ISSN: 2278-6848   |   Volume:  10  Issue: 04    |  October -  December   2019 

Paper is available at   http://www.jrps.in    |    Email : info@jrps.in 

 

 
16 

 

 

 

Figure 2 Triangular Fin (Source:[26]) 

 

Therefore, the fins have practical importance. Its 

reason is that it provides the maximum heat flow per 

unit mass with ease related to manufacture. In an air-

cooled engine, rectangular and triangular fins are 

provided. It is depend on the periphery related to 

engine cylinder.Triangular fin has applications on 

cylinders. It is related to aircooled cylinders and 

compressors. Here the outer space radiator as well as 

thesystems which are air conditioned in space craft. 

[25] 

[2] METHOD TO INCREASE THE HEAT 

TRANSFER 

Surface Roughness:  using the rough surfaces, the 

heat transfer has been increased. Four shapes are used 

for the investigation of the heat transfer 

enhancement. These shapes are semicircle, sine 

wave, trapezoid, and arc. Here using such shapes, the 

friction factor on rectangular duct is also used. [30] 

 Baffle: In complicated component, the turbulent 

flow is able to increase the heat transfer. As the 

example the design related to nuclear reactors, 

exchangers of the heat, machine used for cooling etc 

can be discussed. [31] Baffles are able to enhance the 

pressure losses and the heat transfer coefficients.  

[23] 

Perforated baffle: The heat transfer and friction in 

an asymmetrical rectangular duct with some solid and 

perforated baffles with relative roughness. It has been 

seen that the friction factor has been achieved 

between 9.6-11.1 times as compare to smooth duct. It 

is able to make in perforated baffle. The open area 

baffle provides the highest. [32] 

 [3]LITERATURE REVIEW 

There are several researches related to the fin 

efficiency in which some of them have been listed 

here such as: 

M. S. Abdel Latif et. al (2015) conclude exact 

implicit solution related to non-linear differential 

equation governing heat transfer in fins (2.4) subject 

to boundary conditions (2.7) has been obtained using 

λ-symmetry reduction method as well as the Lie point 

symmetry method. [1] 

Hie Chan KANG et. al (2012) studied fin efficiency 

in real heat exchanger. It has been proposed as ratio 

related to real heat transfer to maximum heat transfer 

related to fin as thermal conductivity related to fin 

approaches infinite. Fin efficiency was approx similar 

to the non-dimensional fin temperature. It was 

normalized with inlet as well as wall temperatures. It 

has been done in order to increase the rate related to 

heat transfer. This heat transfer may be to the 

environment with the increment of the convection. 

For the principle related to conduction, convection 

radiation related to pin configuration determines the 

amount related to heat it transfer. [2] 

Samyak Shah et. al (2018) obtained Split fin pattern 

out three pattern applied where others are Parallel 

horizontal fin pattern as well as the V fin pattern has 

best effectiveness value. In this project has been that, 

design related to fin pattern has been also important 

for enhancing heat transfer because value related to 

surface area to a which heat transfer take place has 

been minimum in case related to Split fin pattern but 

it gives maximum value related to effectiveness 

which means greater heat transfer. [3] 

Abdullah, H. Alessa et. al. (2009) had studied 

natural convection heat transfer enhancement. It is 

related to a horizontal rectangular fin. It was 

embedded along with perforations of the equilateral 

triangular. In order to increase the temperature 

variation between fin configurations and varies as per 

the environment, slightly increasing the convection 

coefficient of the heat transfer. [4] 

GolnooshMostafavi et. al (2012) studied steady-

state external natural convection heat transfer. It was 

related to a vertically mounted rectangular which is 

finned heat sinks. The heat transfer can be enhanced 

by the use related to    rough surfaces.  Four shapes 

are used for the investigation of the heat transfer 

enhancement. These shapes are semicircle, sine 

wave, trapezoid, and arc. Here using such shapes, the 

friction factor on rectangular duct is also used. [5] 

Sable, M.J. et. al. (2010) had investigated for natural 

convection adjacent to a vertical heated plate. It has 

been done with a multiple v- type partition plates. 

The researchers have observed one fact. It was that -

type fin array design performs better between three 

several fin array configurations. This configuration is 

on vertical heated plate. It is better than the V than 

rectangular vertical fin array. [6] 

Misumi with Kitamura et. Al (1990) has reported 

an experimental work. This work was related to the 
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enhancement related to natural convection heat 

transfer. It has a horizontal partition plate as well as 

the V-plates in water ambience. The researcher have 

evaluated that heat transfer in region of downstream 

related to partition plate has been enhanced 

markedly.  [7] 

Guillaumpolidori and padetet. al (2003) studied 

natural convection on vertical ribbed wall 

experimentally with a wall boundary condition. It is 

related to uniform heat flux. It has been used to get 

an idea related to the roughness geometry. It 

influences the heat transfer. [8] 

Katerina Ralevaet. al (2008) investigate influenced 

related to  gate temperature on amount related to  

current degradation due to heating effects. Gate 

contacts as a heat sink to properly solve phonon 

balance equations. [10] 

R.J. Romero et al (2010) proposed research work on 

First Double Stage Heat Transformer (Dsht) In Latin 

America. A detailed study related to  design as well 

as the thermodynamic modelling related to  first 

system related to  double staged heat transformer 

which was installed in Latin America has been given. 

To calculate this system, a ternary mixture related to 

hydroxides has applied. [11] 

Shivdas S. Kharche, et al (2012) discussed Heat 

shifting Analysis by Fin Array Using Natural 

Convection. Main purpose related to extensive 

surface has been called fins for increasing heat 

shifting rate. Fins offer a trouble free & economical 

solution in various situations which demands natural 

convection related to heat shifting. Heat sinks were 

found form related to fin arrays on horizontal & 

vertical surfaces. [12] 

Dr D P Mishra, et al (2013) provided experimental 

analysis related to Heat Transfer as well as the 

Average Heat Transfer Coefficient through Fin Array 

With or Without Notch Using Free Convection. 

No one use other material than aluminium. In base 

research author has planned to modify material 

related to fin. [13] 

Guei-Jang Huang, et al, (2012) flow fields as well 

as the longitudinal distributions related to height-

averaged local heat flux to a fin surface are analysed 

to describe effects related to fin-base perforations. 

Overall heat transfer coefficients with perforations 

are enhanced by a factor related to 2.0 to 2.7. Under a 

fixed total perforation length, conditions with more 

distributed shorter perforations exhibit higher 

improvements. [14] 

Hu, T. Sarvey, et al (2017) stated Single phase 

liquid cooling related to hotspots in a heterogeneous 

pin-fin-enhanced micro-gap with non-uniform fin 

array. Thermal performance related to cylindrical fin-

enhanced TDVs as well as the hydrofoil fin-enhanced 

TDVs are examined. [15] 

Ali. et al. (2016) reviewed Applications related to  

Nanotechnology in Science as well as the 

Engineering. Nanotechnology has been found helpful 

to upgrade as well as the revolutionize multiple 

methods in industrial fields: data technology etc. [16] 

Prantosh K. Paul et al. (2018) developed with 

aspects considering issues as well as the challenges. 

In this paper basics related to nanotechnology such as 

its applications in computing as well as the 

information technology are well illustrated. Cloud 

computing as well as the big Data Management as 

well as the current opportunities has been relation to 

nanotechnology is defined. [17] 

B. Ramdas Pradipet et al.  (2013) He studied that 

there are several companies industries which are 

applying the thermal systems. In these systems the 

overheating is common and could influence the 

system components as well as the lead to failure 

related to system. [19] 

Golnoosh Mostafaviet et al. (2012) they 

investigated the steady-state external natural 

convection heat transfer. It was done with vertically 

increased rectangular interrupted finned heat sinks. 

After regenerating as well as the validating existing 

analytical results for continuous fins, the Results of 

the research work have shown that adding 

interruptions to vertical rectangular fins enhances 

thermal performance related to fins. The proposed 

work is able to reduce the weight of the fin arrays. 

[20] 

L.Prabhuet. al (2018) the use related to fin 

(extended surface), provide efficient heat transfer. 

Effectiveness related to fin with rectangular 

configuration has been greater than other 

configurations. It has been done in order to increase 

the rate related to heat transfer. This heat transfer 

may be to the environment with the increment of the 

convection. For the principle related to conduction, 

convection radiation related to pin configuration 

determines the amount related to heat it transfer. In 

order to increase the temperature variation between 

fin configurations and varies as per the environment, 

slightly increasing the convection coefficient of the 

heat transfer. 
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Heat transfer enhancement or heat transfer 

intensification is related to very importance in the 

applications related to thermal systems where 

overheating can damage the components or 

assemblies related to the system. [21] 

Hyung S.et. al (2007) studied influence related to  

fin base height as well as the fin base thickness on 

temperature related to  a rectangular fin.[48] 

S. Sunil et al. (1996) investigated 1D transient thin 

rectangular fin. the researcher studied temperature 

within velocity distributions in field. It plays an 

important part in the apps of thermal systems. Here 

are the chances of overheating side effect on the 

components related to architecture. In that situation, 

transfer intensification methods have been used in 

apps applicable in industrial [23]. To avoid such 

issues, these techniques are applicable Heat transfer 

enhancement can be referred as the heat transfer 

intensification. [49]  

A.A.Walunj et al. (2004) investigated performance 

related to rectangular fins. It is under natural 

convection within numerical orientation related to 

heat sink. [51] 

C. Harley as well as the R.J. Moitsheki et. al 

(2013)obtained numerical solutions for relevant 

energy balance equation. It is applicable in 

longitudinal fin in without dimension variables. It has 

been done using implementation related to inbuilt 

functions within MATLAB. [52] 

Raseelo J. Moitsheki as well as the Atish R. et. al 

(2011)studied two-dimensional steady rectangular 

fin. the researcher assumed that thermal 

conductivityand heat transfer coefficient are 

dependent on temperature. The researcher employed 

Kirchoff transformation on governing equation. [53] 

Masoud A. investigated et. al (2013) interaction 

related to  thermal radiation with convection has been 

numerically investigated and an exact solution has 

been performed for temperature distribution related 

to  fin constant cross -sectional area. [54]  

A. Moradiet. al (2011)employed differential 

transformation technique. It has been used (DTM) for 

thermal characteristics. These are related to straight 

rectangular fins. These are used for every type related 

to heat transfer. Here the numerical comparison 

among the DTM, domain decomposition mechanisms 

as well as the exact analytical solution mechanisms. 

[55] 

 A. Campo as well as the I. Lira et. al (2012) they 

applied a simple approximate to get analytic solution 

related to  quasi 1-D heat equation for annular fins 

related to  variable profile. In their study annular fin 

related to hyperbolic profile was selected. To solve 

governing quasi 1-D heat equation in this annular fin 

approximately, usage related to mean value theorem 

for integration to a calculus was made. [56] 

Dr. Saeed J. Almalowi et. al (2016) effect related to  

Biot number on fin effectiveness.they  find that fin 

effectiveness decreases with increasing. [59] 

Rahul C. Chikurde et. al (2019)Numerical study 

related to  Natural convection heat transfer has been 

carried out for horizontal base vertical fin array 

consisting related to  plane fins as well as the knurled 

fins with various knurling height as well as the depth 

configurations. Numerical model has been checked 

for grid independency as well as the also validated 

against experimental data to a literature. Flow 

characteristics to a numerical as well as the 

experiments for plane as well as the knurled fin 

configurations are compared. More attention has been 

devoted to understand flow physics as well as the 

heat transfer phenomena as well as the effect related 

to  knurling on flow has been studied. Results are 

plotted in terms related to average Nua vs Ra for 

various fin spacing as well as the values compared 

with experimental data. [60] 

 [4] PROPOSED WORK 

Between a hot solid surface as well as the 

surrounding colder fluid, Convection heat transfer 

has been managed by cooling law of the Newton. His 

law is expressed as  

                       
( )conv SQ hA T T 

  
     (4.1) 

Where, h = convection heat transfer coefficient   

ST
=Hot surface temperature 

T =Fluid temperature 

A=area of contact or exposure 

Thus, increment in convection heat transfer has been 

made by below given steps -  

1. Make the increment in temperature difference (

ST T
) among surface as well as the fluid.  
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2. To increase the convection heat transfer coefficient 

with the increment of the fluid flow on body.  

3. Enhance the area related to the contact\ exposure 

among the surface and the fluid.          

[5] FINS PERFORMANCE PARAMETERS 

Regardless of the fin geometry, an exact theoretical 

analysis of their heat transfer mode is in most 

practical cases not possible. The large variety of fins 

used up to now can be grouped as longitudinal, radial 

and in pin fins. [87] 

 There are long list of assumptions for 

analysis for fins some of these assumptions, 

such as  

 The thermal conductivity of the fin material 

is constant. [26,86] 

 The heat transfer coefficient is the same 

over the entire fin surface. [26, 86] 

 The temperature at the base of the fin is 

uniform. [26, 86] 

 The heat transfer through the tip of the fin is 

negligible compared with the heat leaving its 

lateral surface. [26,86] 

 The fin thickness is so small compared with 

its length that temperature gradients normal 

to the surface may be neglected. [26,86] 

[6]CONCLUSION 

Temperature, Heat Transfer, Coefficient, Fin Length 

are considered in the research work to review the Fin 

Efficiency in Electronic Devices. In this research 

work, simulation of fin array is done by using 

MATLAB GUI system. Results for increasing and 

decreasing of various factors are calculated. If 

temperature has been increased then heat transfer got 

increased but the efficiency and effectiveness is not 

affected. If the heat transfer coefficient has been 

reduced then efficiency and effectiveness got 

increased but the Heat transfer got reduced. If length 

has been increased then heat transfer and 

effectiveness got increased but the efficiency got 

reduced. Comparative analysis has been proposed 

related to cases when heat transfer, length and 

temperature are varied. 

 

[7]SCOPE OF RESEARCH 

The research work would provide the review of Fin 

Efficiency in Electronic Devices for which the 

Temperature, Heat Transfer, Coefficient, Fin Length 

are considered. The various factors which are 

considered in the research work would solve the 

problem related to heating in nanodevice. The present 

work would be able to optimize the problem related 

to natural convection heat transfer. The variation 

related to effectiveness with respect to base 

temperature. There would be decrement in the 

effectiveness related to rectangular and triangular at 

the time of the increment of base temperature. The 

rectangular fin would exhibit with more 

effectiveness. 
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