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ABSTRACT 

Fins are the extended surface jutting from a surface or body and which they 
are meant for increasing the heat transfer rate between the surfaces by 

increasing area for heat transfer. Heat flow in a system depends on three 

factors (1) area of the surface (2) temperature distinction and (3) the 
convective heat transfer coefficient. Rate of heat transfer can be magnified by 

enhancing any one of these factors. Out of these, the bottom surface area is 

restricted attributable to the design of the object; temperature distinction 

depends on process and having process limitations. The sole alternative seems 
to be the convection heat transfer constant and this may not be magnified on 

the far side a certain worth. Therefore the potential choice is to extend the 

base surface area by the extended surfaces additionally called fins. Fins are 
therefore used whenever the obtainable surface area is found inadequate to 

transfer needed amount of heat with obtainable temperature gradient and 

heat transfer coefficient. In the case of fins the direction of heat transfer by 
convection is perpendicular to the direction of conduction heat flow. Present 

research work is devoted to the investigations of better fin material for an 

internal combustion engine. For this investigation help of simulation approach 

is being taken. Preceding in the direction of research, first of all a model of 
existing internal combustion engine was prepared. In next stage, along with 

existing material (Al204) different materials, aluminnium alloy 7075, 

magnesium and beryllium, were also introduced in the model and thermal 
analysis was done on popular software ANSYS 15.0, under which three 

parameters were investigated, heat flux, directional heat flux and average 

temperature. Following are the details of conclusion drawn. 
1. Beryllium shows itself most suitable material for the internal combustion 

fin application; 

2. Aluminum 7075 shows itself second most suitable material for the 

internal combustion fin application; and 
3. Aluminum 204 shows itself worst material for the internal combustion fin 

application. 
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INRODUCTION 

Internal combustion engines, combustion of air and fuel 

takes place within the engine cylinder and hot gases are 
generated. The temperature of gases is around 2300-2500°C. 

This can be a really high and can result in burning of oil film 

between the moving elements and result into seizing of 
piston too. So, this temperature should be reduced to 

regarding 150-200°C at which the engine can work 

satisfactorily. An excessive amount of cooling is additionally 

not fascinating as it reduces the thermal efficiency of the 
system. So, the purpose of cooling system is to stay the 

engine running at its most effective operating temperature. If 

cooling system cools the engine below satisfactory working 
temperature, it shall be overcooled and not work properly; 

therefore, cooling system strives to maintain the minimum 

temperature of the engine.  
 

There are in the main two styles of cooling systems; water 

cooled and air cooled systems. In water cooled systems, 

cooling water is used to carry away the heat generated from  

 

the system. Air cooled systems are used in the engines with 

the small capacity of around 15-20 kW, and in aero plane 
engines. In this system fins or extended surfaces are 

provided on the cylinder walls, cylinder head, etc. Heat 

generated owing to combustion within the engine cylinder is 
conducted to the fins and when the air flows over the fins, 

heat gets dissipated by air. The quantity of heat dissipated to 

air depends upon many factors, but the important factors are 

quantity of air flowing through the fins, surface area of the 
fins exposed to the air, and thermal conductivity of the 

material used to make Fins are the extended surface jutting 

from a surface or body and which they are meant for 
increasing the heat transfer rate between the surfaces by 

increasing area for heat transfer. Heat flow in a system 

depends on three factors (1) area of the surface (2) 
temperature distinction and (3) the convective heat transfer 

coefficient. In the case of fins the direction of heat transfer by 

convection is perpendicular to the direction of conduction 

heat flow. A number of the samples of the use of extended 
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surfaces are in cylinder heads of air cooled engines and 
compressors and on electric motor bodies. In radiators and 

air conditioners, tubes with circumferential fins are 

ordinarily accustomed increase the heat flow. Electronic 
chips cannot perform while not using fins to dissipate heat 

generated. Fins with different shapes are in use. These are (i) 

Plate fins of constant sectional area (ii) Plate fins of variable 

sectional area (iii) annular of circumferential fins with 
constant thickness (iv) annular fins of variable thickness (v) 

Pin fins with variable sectional area. 

 

Objective of the Research 

Following are the objectives of the research: 

1. To analyze the effect of material changes on thermal 
characteristics of IC engine; and 

2. Ranking of fin materials. 

 

LITERATURE SURVEY  

Chaitanya et al. (2014) The Engine cylinder is one in all the 

key automobile parts that is subjected to high temperature 

variations and thermal stresses. So as to cool down the 
cylinder, fins are provided on the surface of the cylinder to 

extend the speed of heat transfer. By doing thermal analysis 

on the engine cylinder fins, it is useful to understand the heat 
dissipation within the cylinder. We all know that, by 

increasing the surface area we will increase the heat 

dissipation rate, therefore planning such an outsized 

advanced engine is incredibly troublesome. The main aim of 
this research is to investigate the thermal properties by 

varied geometry, material and thickness of cylinder fins 

using annoys work bench. Transient thermal analysis 
determines temperatures and different thermal quantities 

that fluctuate over time. The variation of temperature 

distribution over time is of interest in several applications 
like in cooling. The correct thermal simulation may allow 

important design parameters to be known for improved life. 

Presently Material used for manufacturing cylinder f in body 
is aluminum Alloy A204 that has thermal conductivity of 

110-150W/mk. Presently analysis is administrated for 

cylinder fins using this material and additionally using 

aluminum alloy 6061 that have higher thermal 
conductivities. 

 

Patel and Vora (2014) The Engine cylinder is one among 
the main I C Engine elements that is subjected to high 

temperature variations and thermal stresses. To cool down 

the cylinder, fins are provided on the surface of the cylinder 
to extend the rate of heat transfer. The main purpose of 

using these cooling fins is to cool down the engine cylinder 

by air. The main aim is that the research is to analysis 

thermal properties by variable geometry, material and 
thickness of cylinder fins. Transient thermal analysis 

determines temperatures and different thermal quantities 

that fluctuate over time. The variation of temperature 
distribution over time is of interest in several applications 

like in cooling 

 
Micheli et al. (2016) The present work analyses, for the 

primary time, the heat transfer from pin micro-fins. The 

scope of the current paper is examination thermal 

performance of plate micro-fin and pin micro-fin arrays 
underneath natural convection conditions in air. two fin 

geometries are considered: plate and pin fin arrays with a 

similar thermal exchanging surface are tested. The 
investigation shows that the pin micro-fins will improve the 

thermal performance compared to plate micro-fin arrays. 
Indeed, pin micro-fins are found to have higher heat transfer 

coefficients and lower thermal resistances, furthermore as a 

much better material usage. This makes pin micro-fins able 
to succeed each thermal enhancement and weight reduction 

than plate micro-fins. 

 

Patel and Meher (2015) In this research, we tend to study 
the variation of temperature distribution; efficiency and 

effectiveness of porous fin for various fractional orders α, 

porous parameter ξ and convection parameter δ by using 
Adomian Decomposition Sumudu transform method 

(ADSTM). Here the geometry thought-about is that 

rectangular porous fin and also the passage velocity in heat 
transfer through porous media is simulated by using Darcy’s 

model 

 

Bhattacharyya et al. (2017). In the present research work, 
the performance of an extruded finned plate air heating solar 

collector is studied in theory for paddy drying applications. 

Weather conditions and solar radiation information are 
accounted based on Guwahati region (26.11˚N, 91.72˚E). 

Outlet air temperature and pressure drop are thought of as 

dominant parameters to search out optimum number of fins, 
fin height and fin thickness. Outlet air temperature will 

increase so decreases with number of fins whereas pressure 

drop will increase with number of fins. The analysis showed 

that finned plate air heating solar collector with 80 fins, 0.6 
Height (H) to-Duct length (D) ratio and 2 millimeter fin 

thickness yield best results for paddy drying applications at 

Guwahati weather. 
 

Cheng et al. (2015) According to the researchers, air-cooled 

condenser encounters risk of condense water freezing in air-
cooled tube bundles in winter once environment 

temperature is less than ice point. This paper has 

concentrate on the condense water distribution and 
develops a condense theory model, together with 

condensate wall film model and condensate pool model 

combined with air-cooled boundary conditions for the finned 

flat tube with the design inclined angle of 60º. Then the 
inclined angle of tube is modified from 5 to 85º, and 

therefore the new cases are conducted. The results show 

that the condensation liquid film in the tube is extremely 
thin. At the design load, the max film situated in the pool at 

the end of condensation is 1.1mm, and with the inclined 

angle varied from 5 to 85º, the max film varied from 0.8mm 
to 2.1mm, which means that changing inclined angle is puny 

to boost anti-freezing capability. 

 

Conclusion  

Present research work is devoted to the investigations of 

better fin material for an internal combustion engine. For 

this investigation help of simulation approach is being taken. 
Preceding in the direction of research, first of all a model of 

existing internal combustion engine was prepared. In next 

stage, along with existing material (Al204) different 
materials, aluminum alloy 7075, magnesium and beryllium, 

were also introduced in the model and thermal analysis was 

done on popular software ANSYS 15.0, under which three 

parameters were investigated, heat flux, directional heat flux 
and average temperature. Following are the details of 

conclusion drawn.  

1. Beryllium shows itself most suitable material for the 
internal combustion fin application; 
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2. Aluminum 7075 shows itself second most suitable 
material for the internal combustion fin application;  

3. Aluminum 204 shows itself worst material for the 

internal combustion fin application. 
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