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Abstract— Heat is a form of energy that can be transferred 

from one system to another, as a result of temperature 

different. The transfer of energy as heat is always from 

higher temperature medium to the lower temperature. The 

science that deals with determinations of rates of energy 

transfer is HEAT TRANSFER. Heat transfer by convection 

between a surface and the fluid surrounding can be increase 

by attaching thin strips of metals to the surface called 

“FINS”. These are the extended surface used to increase the 

surface area. Fins are most commonly used in heat 

exchanging devices such as radiators in cars and heat 

exchangers in power plants. They are also used in newer 

technology such as hydrogen fuel cells. Nature has also taken 

advantage of the phenomena of fins. The ears of jackrabbits 

and Fennec Foxes act as fins to release heat from the blood 

that flows through them. In our project different cross-

section of fins are used. For these fins the performance i.e. 

efficiency and effectiveness are calculated with both porous 

and non-porous media. 
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I. INTRODUCTION 

In thermodynamics, when two systems are brought into 

contact through some kind of wall, energy transfers such as 

heat and work takes place between them. Work is a transfer 

of energy to a particle, which is evidenced by changes in its 

position when acted upon by a force. Heat, like work, is 

energy in the process of being transferred. Heat is a form of 

energy that can be transferred from one system to another as 

a result of temperature difference. The transfer of energy as 

heat is always from higher temperature medium to the lower 

temperature one, and heat transfer stops when the two 

mediums reach the same temperature. Energy is what is 

stored, and work and heat are two ways of transferring 

energy across the boundaries of a system. The science that 

deals with the determination of rates of energy transfers is 

heat transfer. The major difference between 

thermodynamics and heat transfer is that the former deals 

with the relation between heat and other forms of energy, 

whereas the latter is concerned with the analysis of the rate 

of heat transfer. The knowledge of temperature distribution 

is essential in heat transfer studies because of the fact that 

the heat flow takes place only wherever there is a 

temperature gradient in a system. 

A. Comparison of Different Fins 

The three profiles of fins (rectangular, triangular and 

parabolic) are represented for equal values of Q/Q0, h and K. 

only one half of either the parabolic of the triangular profile 

is shown and the thickness of the fines is exaggerated in 

order to make the sketch as clear as possible. The amount of 

material required increases with the third power of Q, 

therefore it is recommended to arrange many fins with as 

small distances as feasible with respect to convection. If the 

material of the fins is changed the most favorable length L 

remains the same. Whereas the thickness 2δ changes 

inversely with the thermal conductivity K. Fins with 

rectangular profile require about 50% more material than 

those of parabolic and triangular profiles. The triangular is 

nearly as economic as the profile of minimum material 

requirement and construction cost is also less compared with 

parabolic fins. An increase of the coefficient of heat transfer 

h reduces the thickness and the amount of material that will 

be needed. But h increases with the velocity of the fluid 

used, therefore different fin thickness should be chosen for 

small and high velocity, where different velocities occur at 

the same construction. The fin works under most favorable 

conditions at only one velocity. 

II. PROPOSED WORK 

In this project, three different cross-section fins are taken 

and they are tested for their performances i.e., efficiency and 

effectiveness in forced convection and also to determine the 

temperature distribution along the length of the fins.  

The different cross sections are: 

1) Rectangular fin 

2) Triangular fin 

3) Circular fin 

The surface area of these three fins is maintained 

same. The material used for fabrication of these fins is also 

same. For testing the performance simple experimentation is 

also carried out. The performances of fins are calculated by 

using standard formulae available. 

A. Selection of Material 

In the analysis of fins, we consider steady operation with no 

heat generation in the fin, and we assume the thermal 

conductivity k of the material remain constant. We also 

assume the convection heat transfer coefficient h to be 

constant and uniform over the entire surface of the fin for 

the convenience in the analysis. It is observed that fin 

efficiency is enhanced by the choice of a material of high 

thermal conductivity like copper and aluminum. Although 

copper has a higher conductivity, aluminum alloy are more 

common because they are of low cost and density. The 

thermal conductivity of certain materials is in the range of 

                        Ksilver>kcopper>kaluminum>ksteel 

The fin material we are using is aluminum because 

of the following advantages over the other materials: 

 It is cheaper in cost 

 It is corrosion resistant  

 It has high thermal conductivity than steel 

 It is light in weight 

 It  has  less density 

III. FINS 

Fins are made up of aluminium. Base plates of thickness 

0.8cm and dimensions 12.5*12.5 are taken. Every fin is 

welded at the centre of base plate aluminium-to-aluminium 

gas welding is done. 
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A. Circular (Non-Porous) 

Circular fin has a diameter of 1cm and length of 12.5cm. 

 
Fig. 1: Circular (Non-Porous) 

B. Rectangular Fin (Non-Porous) 

Rectangular fin has each side of 1cm and 12.5cm. 

 
Fig. 2: Rectangular Fin (Non-Porous) 

C. Triangular Fin (Non Porous) 

A square rod of diameter 1.5cm side and length of 12.5cmis 

taken and then milled on a MILLING machine to get an 

equilateral triangle with side 1.5cm and length 12.5cm. 

 
Fig. 3: Triangular Fin (Non-Porous) 

D. Circular Fin (Porous) 

 
Fig. 4: Circular Fin (Porous) 

Circular fin has a diameter of 1cm and length of 12.5cm. A 

through hole of 0.5cm diameter is drilled using hand drilling 

machine. 

E. Rectangular Fin (Porous) 

 
Fig. 5: Rectangular Fin (Porous) 

Rectangular fin has each side of 1cm and length 12.5cm.  

A through hole of 0.5cm diameter is drilled using a 

hand drilling machine. 

IV. EXPERIMENTAL SET UP 

 
Fig. 6: Experimental Set Up 

A. Calculations 

Where, h =heat transfer coefficient, W/m2K 

 
Where, θ0=Tb-Ta 

l=length of fin, metres 

Qmax=h As (Tb-Ta) in watts 

Qno fin=h Ab (Tb-Ta) in watts 

Efficiency η = Qfin/Qmax 

Effectiveness € = Qfin/Qno fin  

B. Observation Table (Forced Convection) 

S. No Type of Fins (Non-Porous) Base Temperature Tb (˚c) 
Temperature at Fin (˚C) 

T1 T2 T3 T4 T5 

1 Rectangular 34.2 36.4 35 32.4 33.9 33.6 

2 Circular 27.1 28.6 27.4 26.2 26.7 26.7 

3 Triangular 32.5 33.8 33.1 31.5 32.1 32 

Table 1: Ambient Temperature TA (0C) are 25.7, 24.6, 25.5 

S. No Type of Fins (Porous) Base Temperature TB (˚C) 
Temperature at Fin (˚c) 

T1 T2 T3 T4 T5 

1 Circular 30.7 32 31.3 30 30.2 30.2 

2 Triangular 25.5 25.9 25.7 25.3 25.5 24.3 

Table 2: Ambient Temperature TA (
0C) are 26.2, 24.3
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V. RESULT 

S. 

No 

Type of 

Fins 

(Non-

Porous) 

Heat 

Transfer 

Coefficient 

h (W/m2K) 

QFIN QMAX 
QNO 

FIN 

1 Rectangular 3.2 1.43 0.31 0.32 

2 Circular 3.1 6.34 0.31 0.32 

3 Triangular 3.2 10. 0.31 0.32 

Table 3: Result 

S. 

No 

Type of 

Fins 

(Porous) 

Heat Transfer 

Coefficient 

h (W/m2K) 

QFIN QMAX 
QNO 

FIN 

1 Circular 3.1 6.34 0.31 0.32 

2 
Triangul

ar 
3.1 0.01 0.31 0.32 

Table 4: Result 

A. Table for Efficiency and Effectiveness for Different Fins 

(Porous and Non-Porous): 

S. No 
Type of Fins 

(Non-Porous) 

Efficiency 

Η (%) 

Effectiveness 

E 

1 Rectangular 96.59 4.46 

2 Circular 96.7 19.81 

3 Triangular 96.59 31.25 

Table 5: Result 

S. 

No 

Type of Fins 

(Porous) 

Efficiency 

Η (%) 

Effectiveness 

E 

1 Circular 96.7 19.81 

2 Triangular 96.68 0.46 

Table 6: Result 

B. Temperature Distributions Graphs 

1) Rectangular (Porous) 

 
Fig. 7: Result 

2) Rectangular (Non Porous) 

 
Fig. 8: Result 

3) Circular (Porous) 

 
Fig. 9: Result 

4) Circular (Non Porous) 

 
Fig. 10: Result 

5) Triangular (Non-Porous) 

 
Fig. 11: Result 

VI. CONCLUSIONS 

1) Porous fins are more advantageous than non-

porous fins because of more heat despite per unit 

cross sectional area. 
2) Fins  with  rectangular  profile  require  about  50%  

more  material  than  those  of triangular fin has 

practical importance because it gives maximum heat 

flow per unit weight with ease of manufacture. 
3) By comparing all other fins (porous and non-

porous) rectangular fins have 72% heat without 

being affected by per cross sectional area therefore 

rectangular fins (96.68%) more efficient than the other 

fins. 
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