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ABSTRACT- An air-cooled motorcycle engine 
releases heat to the atmosphere through the mode 
of forced convection to facilitate this, fins are 
provided on the outer surface of the cylinder. The 
heat transfer rate depends upon the velocity of 
the vehicle, fin geometry and the ambient 
temperature. Insufficient removal of heat from 
engine will lead to high thermal stresses and 
lower engine efficiency. The cooling fins allow the 
wind to move the heat away from the engine. . In 
order to cool the cylinder, fins are provided on 
the cylinder to increase the rate of heat transfer. 
By doing thermal analysis on the engine cylinder 
fins, it is helpful to know the heat dissipation 
inside the cylinder. 
In this project trapezoidal cylinder fins designed 
by UNIGRAPHICS CAD software with 
thickness 2.5 mm. Thermal heat transfer analysis 
of cylinder fins is explained in details for 
different types of materials like Aluminum alloy 
6061 Alloy 6061, Copper. Ansys FEA software is 
considered for developing thermal analysis of 
engine cylinder fins. 
 

I. INTRODUCTION 
 

IC ENGINE 
We realize that if there should be an occurrence of 
Internal Combustion motors, burning of air and fuel 
happens inside the motor chamber and hot gases are 
produced. The temperature of gases will be around 
2300-2500 °C. This is a high temperature and may 
come about into consuming of oil film between the 
moving parts and may come about it seizing or 
welding of same. Along these lines, this temperature 
must be lessened to around 150-200 °C at which the 
motor will work generally effectively. A lot of 
cooling is additionally not alluring since it decreases 
the warm effectiveness. Along these lines, the 
protest of cooling framework is to keep the motor 
running at its most proficient working temperature. 
It is to be noticed that the motor is very wasteful 
when it is chilly and consequently the cooling 
framework is outlined such that it anticipates 
cooling when the motor is warming up and till it 
accomplishes most extreme productive working 
temperature, at that point it begins cooling. To 
abstain from overheating, and the ensuing sick 

impacts, the warmth exchanged to a motor segment 
(after a specific level) must be evacuated as fast as 
would be prudent and be passed on to the climate. It 
will be legitimate to state the cooling framework as 
a temperature control framework. It ought to be 
recollected that reflection of warmth from the 
working medium by method for cooling the motor 
segments is a direct thermodynamic misfortune. 
 
1.2 ENGINE FINS 
Most current inside ignition motors are cooled by a 
shut circuit helping fluid coolant through directs in 
the motor square and barrel head, where the coolant 
assimilates warm, to a warmth exchanger or radiator 
where the coolant discharges warm into the air (or 
crude water, on account of marine motors). 
Consequently, while they are not at last cooled by 
the fluid, as a result of the fluid coolant circuit they 
are known as water-cooled. Interestingly, warm 
produced by an air-cooled motor is discharged 
straightforwardly into the air. (Coordinate Cooled 
Engine) Typically this is encouraged with metal 
balances covering the outside of the Cylinder Head 
and barrels which increment the surface territory 
that air can follow up on. Air might be forcibly fed 
with the utilization of a fan and cover to accomplish 
effective cooling with high volumes of air or just by 
regular wind current with all around planned and 
calculated blades. In all burning motors, an 
incredible level of the warmth produced (around 
44%) escapes through the fumes, not through either 
a fluid cooling framework or through the metal 
blades of an air-cooled motor (12%). Around 8% of 
the warmth vitality discovers its way into the oil, 
which albeit principally implied for grease, 
additionally assumes a part in warm scattering 
through cooler. 
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AIR COOLED SYSTEM 
Air cooled system is generally used in small engines 
say up to 15-20 kW and in aero plane engines. In this 
system fins or extended surfaces are provided on the 
cylinder walls, cylinder head, etc. The amount of 
heat dissipated to air depends upon 

 
Liquid Cooled engine 
Most present day inside burning motors are cooled 
by a shut circuit helping fluid coolant through 
diverts in the motor square and chamber head, where 
the coolant assimilates warm, to a warmth 
exchanger or radiator where the coolant discharges 
warm into the air (or crude water, on account of 
marine motors). Accordingly, while they are not 
eventually cooled by the fluid, in view of the fluid 
coolant circuit they are known as water-cooled. 
Conversely, warm created by an air-cooled motor is 
discharged straightforwardly into the air. 
(Coordinate Cooled Engine) Typically this is 
encouraged with metal blades covering the outside 
of the Cylinder Head and chambers which increment 
the surface region that air can follow up on. 

 
Fig: shows the liquid cooled engine 

 

II. LITERATURE REVIEW 
 
J. Ajay Paul and Sagar Chavan Vijay [2] 
Parametric Study of Extended Fins in the 
Optimization of Internal Combustion Engine they 
found that for fast vehicles Engines thicker balances 
give better effectiveness. At the point when balance 
thickness expands, the hole between the balances 
lessens that brought about twirls being made which 
helped in expanding the warmth exchange. Huge 
number of balances with less thickness can be 

favored in fast vehicles than thick blades with less 
numbers as it helps actuating more prominent 
turbulence. 
Fernando Illan recreated the warmth exchange from 
chamber to demeanor of a two-stroke inward 
burning finned motor. The chamber body, barrel 
head (both furnished with blades), and cylinder have 
been numerically broke down and streamlined so as 
to limit motor measurements. The greatest 
temperature allowable at the most sizzling purpose 
of the motor has been received as the constraining 
condition. Beginning from a zero-dimensional 
burning model created in past works, the cooling 
framework geometry of a two-stroke air cooled 
inside ignition motor has been upgraded in this 
paper by diminishing the aggregate volume 
possessed by the motor. An aggregate lessening of 
20.15% has been accomplished by decreasing the 
aggregate motor distance across D from 90.62 mm 
to 75.22 mm and by expanding the aggregate 
tallness H from 125.72 mm to 146.47 mm viewpoint 
proportion changes from 1.39 to 1.95. In parallel 
with the aggregate volume diminishment, a slight 
increment in motor proficiency has been 
accomplished. 
 
G. Babu and M. Lavakumar investigated the 
warm properties by differing geometry, material and 
thickness of chamber balances. The models were 
made by fluctuating the geometry, rectangular, 
roundabout and bended formed balances and 
furthermore by changing thickness of the blades. 
Material utilized for assembling chamber balance 
body was Aluminum alloy 6061 Alloy 204 which 
has warm conductivity of 110-150W/mk and 
furthermore utilizing Aluminum alloy 6061 
compound 6061 and Magnesium composite which 
have higher warm conductivities. They presumed 
that by decreasing the thickness and furthermore by 
changing the state of the balance to bend formed, the 
heaviness of the balance body diminishes 
subsequently expanding the productivity. The 
heaviness of the blade body is lessened when 
Magnesium composite is utilized and utilizing 
roundabout balance, material Aluminum alloy 6061 
combination 6061 and thickness of 2.5 mm is better 
since warm exchange rate is progressively and 
utilizing round balances the warmth lost is more, 
productivity and viability is additionally more. 
J. Ajay Paul et.al. Completed Numerical 
Simulations to decide warm exchange qualities of 
various balance parameters specifically, number of 
balances, balance thickness at different air speeds. A 
barrel with a solitary blade mounted. on it was tried 
tentatively. The numerical reenactment of a similar 
setup was finished utilizing CFD. Barrels with 
balances of 4 mm and 6 mm thickness were 
mimicked for 1, 3, 4 and 6 blade setups. They 
reasoned that 1. At the point when balance thickness 
was expanded, the lessened hole between the blades 
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brought about twirls being made which helped in 
expanding the warmth exchange. 2. Huge number of 
blades with less thickness can be favored in fast 
vehicles than thick balances with less numbers as it 
enables prompting more prominent turbulence and 
subsequently higher warmth to exchange. 
N. Phani Raja Rao et.al. Dissected the warm 
properties by shifting geometry, material and 
thickness of chamber balances. Distinctive material 
utilized for barrel balance were Aluminum alloy 
6061 Alloy A 204, Aluminum alloy 6061 
combination 6061 and Magnesium amalgam which 
have higher warm conductivities and demonstrated 
that by lessening the thickness and furthermore by 
changing the state of the blade to roundabout 
molded, the heaviness of the balance body 
diminishes along these lines expanding the warmth 
exchange rate and productivity of the balance. The 
outcomes appears, by utilizing round balance with 
material Aluminum alloy 6061 Alloy 6061 is better 
since warm exchange rate, Efficiency and 
Effectiveness of the balance is more.. 
 

III. CHAPTER 
 

PROBLEM DEFINITION AND 
METHODOLOGY 

 The Engine cylinder is one of the major 
automobile components, which is subjected to 
high temperature variations and thermal stresses.  

 In order to cool the cylinder, fins are provided on 
the cylinder to increase the rate of heat transfer.  

 By doing thermal analysis on the engine cylinder 
fins, it is helpful to know the heat dissipation 
inside the cylinder. 
 
METHODOLOGY 

 
 In this project trapezoidal cylinder fins designed 

by UNIGRAPHICS CAD software with 
thickness 2.5 mm. 

 Thermal heat transfer analysis of cylinder fins is 
explained in details for different types of 
materials like Aluminum alloy 6061, Copper. 

 In this project Ansys FEA software is considered 
for developing thermal analysis of engine 
cylinder fins. 

 
 
 
 
 

 
IV. 3D MODELING OF PIN FINS BY 

UNIGRAPHICS 
Every component in the auto mobile sector is 
developed based on 2D drawings. It also called as 
the manufacturing drawing .Which plays a crucial 
role in conversion of 2D sketch to 3D model using 
CAD application 

 
Shows the 2D drawing of engine cylinder fin 

 
Shows the staring window of NX 

2D sketch of cylinder fins 

 
Shows the 2D sketch of the engine cylinder fin 

 
Shows the side wall fins 
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Shows the wire frame of the final component 

CHAPTER-V 
INTRODUCTION TO FEM THEORY 

Limited Element Modeling (FEM) and Finite 
Element Analysis (FEA) are two most prevalent 
mechanical building applications offered by existing 
CAE frameworks. This is credited to the way that 
the FEM is maybe the most well known numerical 
method for taking care of designing issues. The 
technique is sufficiently general to deal with any 
unpredictable state of geometry (issue space), any 
material properties, any limit conditions and any 
stacking conditions. The consensus of the FEM fits 
the examination necessities of the present complex 
building frameworks and plans where shut shape 
arrangements are representing harmony conditions 
are not accessible. What's more it is an effective plan 
apparatus by which planners can perform parametric 
outline examining different cases (distinctive 
shapes, material burdens and so on.) breaking down 
them and picking the ideal plan 

CHAPTER-VI 
ANALYSIS OF TRAPEZOIDAL FINS USING 

ALUMINUM ALLOY 6061 
THERMAL STRESS ANALYSIS 

The significance of warm itself is an adjustment in 
temperatures that impact on material. These warm 
impacts are including warm pressure. Warmth will 
tend to move from the most astounding temperature 
framework to the lower-temperature framework 
until the point when warm balance built up when a 
temperature contrast exits.  
In the interim, push is the inward dispersion of 
powers inside a body that adjust and respond to the 
heap connected to it. Disentangling suspicions are 
frequently used to speak to worry as a vector for 
designing figuring’s.  
The execution capacity of mechanical segment 
without disappointment is relying upon the 
imperative part of temperature appropriation inside 
it. High temperature particularly, has a rubbing by 
material quality and different properties in 
numerous cases. 

 
 

 
 

 
Imported cylinder fin in Ansys 

 
THERMAL BOUNDARY CONDITIONS 

• Center region of cylinder fin affected by the 
temperature of exhaust gases.  

• So maximum temperature (558K) is applied on 
cylinder fin. Also cylinder fin is cool by 
atmospheric air condition method.  

• So that film coefficient applied on cylinder fin 
surrounding. 

 
Temperature boundary condition of 558 K applied 

on cylinder fin 

 
Thermal gradients on cylinder fin 
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Thermal flux on cylinder fin 

 
THERMAL ANALYSIS OF TRAPEZOIDAL 

FINS USING COPPER MATERIAL 
PROPERTIES  

Thermal Conductivity – 385 w/mk  
Specific Heat – 0.385 J/g ºC  
Density – 8.96 g/cc 

 
Cylinder fin mesh model 

THERMAL BOUNDARY CONDITIONS 
• Center region of cylinder fin affected by the 

temperature of exhaust gases.  
• So maximum temperature (558K) is applied on 

cylinder fin. Also cylinder fin is cool by 
atmospheric air condition method.  

• So that film coefficient applied on cylinder fin 
surrounding. 

 
Temperature boundary condition of 558 K applied 

on cylinder fin 

 
Temperature distributions on cylinder fin 

 
Thermal gradients on cylinder fin 

 
Thermal fluxes on cylinder fin 

THERMAL ANALYSIS OF TRAPEZOIDAL 
FINS USING MAGNESIUM MATERIAL 

PROPERTIES 
Thermal Conductivity – 156 w/mk  
Specific Heat – 1.020 J/g ºC  
Density – 1.738 g/cm³ 

 
Nodal temperatures 
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Thermal fluxes on cylinder fin 

 
Thermal gradients on cylinder fin 

 
RESULTS AND CONCLUSION 

 
In the present project, the cylinder has been studied 
for thermal behavior for different materials 
(Aluminum alloy 6061 al and copper). 
The Trapezoidal Cylinder fin was studied for 2 
different materials: 

 Aluminum alloy 6061  
 Copper 
 Magnesium 

CASE-1: Thermal Analysis of Trapezoidal 
Cylinder fin with Aluminum alloy 6061 material: 
 

 
CASE-2: Thermal Analysis of Trapezoidal 
Cylinder fin with Copper material: 

 
 
CASE-3: Thermal Analysis of Trapezoidal 
Cylinder fin with Magnesium material 
 

 

From thermal analysis results concluded that 
minimum temperature found is 555.6 K when 
trapezoidal cylinder fin made up by the Aluminum 
alloy 6061 material and had higher heat transfer rate 
compared to copper material. So Aluminum alloy 
6061 is a best material for Trapezoidal Cylinder fin. 

 

 

 
Graph B/W Trapezoidal shape & Triangular 
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