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Abstract: When fuel is burned in an engine, heat 
is produced. Additional heat is also generated by 
friction between the moving parts. Only 
approximately 30% of the energy released is 
converted into useful work while remaining 70% 
must be removed from the engine to prevent the 
parts from melting and A fin is a surface that 
extends from an object to increase the rate of heat 
transfer to or from the environment by increasing 
convection. The amount of conduction, convection, 
radiation of an object determines the amount of 
heat it transfers  and here used one material 
aluminum 6061 exiting with four different likes 
geometry rectangular, circular, angular fins, 
curved fins and curved geometry. Aluminum 6061 
then all geometry like rectangular, circular, 
angular fins and rectangular fins geometry and 
curved fins geometry get temperature results 
respectively 2850C, 2850C, 285.50 C and 2850C. 
and 2850C. Here take aluminum 6061 then all 
four geometry like rectangular, circular, angular 
fins and curved geometry get heat flux results 
respectively. 4 w/mm2, 0.55w/mm2, 2.78 w/mm2 
and 4.7 w/mm2. So here suggested curved fins 
geometry is better compared to all geometry. 
 
Keywords: Aluminum 6061, temperature , heat 
flux, cooling , fins. Geometry. 

Introduction 
Generally or practically all ignition motors 
Engines are liquid cooled utilizing either air (an 
perform liquid) or a fluid specialist like water 
running ceaselessly utilizing mechanical siphon 
through a gadget (radiator) cooled via air. In air 
cooling framework, heat is dispensed or driven 
away by the air streaming over and around the 
chamber. Here blades are sew the plate and 
chamber barrel which give further warmth 
conductive and heat emanating surface. In water 
cooling arrangement of cooling motors, the 
chamber dividers and heads are given or outfitted 
with coat Cooling blades encourage keep 
Chevrolet potential unit battery at perfect 
temperature we as a whole handle that essentially 
just if there should arise an occurrence of ignition 
(IC) motors, burning of air and fuel happens 
inside the motor 
chamber and hot gases are produced. The 
temperature of gases is around 2300-2500°C. this 
might be a horrendously high temperature and 
will result into consuming of oil film between the 
moving parts and will result into seizing or 
attaching of indistinguishable. Thus, this 
temperature should be diminished to with 
respect to 150-200°C at that the motor will 
work most quickly. an over the top amount of 
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cooling is to boot not captivating since it lessens 
the warm intensity or proficiency. Thus, the 
objective or reason for this cooling framework is 
to remain the motor running at its most 
operational temperature while not warm gathering 
inside the motor. it's to be noticed that the motor 
is style of wasteful once it's cold and in this 
manner the cooling framework is assumed in such 
the way that it forestalls cooling once the motor is 
warming or warming up and till it accomplishes 
generally affordable or specialist resistible by 
motor working temperature, at that point it begins 
cooling. 
 
Cooling System: 
Types of Cooling System 
 
There are essentially two sorts of cooling fins: 
1. Air cooled fins, and 
2. Water cooled fins. 
 
Air Cooled System 
Air cooled fins is commonly utilized in low 
capacity engines state up to 15-20 kW or force 
unit and in aero plane engines. all through this 
system balances or broadened surfaces (as we as 
a whole realize heat move might be upgraded by 
expanding the surface region) are given on the 
chamber dividers, plate, and so forth the quantity 
of warmth disseminated to air relies. 
Amount of air or mass pace of stream of air 
moving through the fins. 
Fin cross-sectional space. 
Thermal conduction (K) of metal utilized for 
balances. 
Water cooled fins 
The fins are designed to boom the surface vicinity 
with every other liquid (air for example). Right 
here the heat is transfered using convection, 
cooling the fins and warming the liquid. Thanks! 
Cooling fins speed up the warmth switch as they 
invent a miles large surface place with the liquid 
than could in any other case be to be had 
 
Advantages of Air Cooled System: 
Following are the benefits of air cooled fins: 

Radiator and siphon (used to unendingly give 
water round the chamber) is missing so the fins is 
light-weight. 
Just in the event of water cooling fins there are 
spillages associated disadvantage, however 
throughout the instance of air cooling case 
there aren't any overflowing associated drawback. 
Coolant and fluid arrangements don't have all the 
earmarks of being required.. 
This fins are typically utilized in cool 
atmospheres, where if water is utilized it should 
freeze 
Disadvantages of Air Cooled System: 
 
Comparatively it's less practical. 
It is utilized in aero planes and cruiser engines 
where the engines are presented to air directly. 
Fins  
A fin is a surface area that extends from an object 
to augment the rate of heat removal or from 
object to the environment by rising convection. 
Rising the temperature difference between the 
heated surface and the environment, increasing 
the convection heat transfer coefficient, or 
increasing the surface area of the object increases 
the heat transfer coefficient. Occasionally it is not 
cheap or it is cylinder, however, increases the 
surface area and can at times be a cheap solution 
to heat transfer problems. are usually extended 
surfaces or projections of materials on the system. 
Generally sma and compressor and electric 
engine are using fins for cooling purpose. Fins are 
also used in many refrigerators (evaporators and 
condensers) for increasing the heat removal rates. 
In the present research, the fins that are of cross 
sections and of same material (aluminum are 
essential for appropriate design of fins. The main 
intention of present research is to conclude the 
most effectual cross section amongst the different 
cross sections available. The efficiency and 
effectiveness of various cross sections are 
determined experimentally by cross sectional area 
and volume as constant for each cross section. 
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Figure 1: Types of fins.

 
II. Material Properties 

Aluminum Alloy 6061 
Thermal conductivity K = 180 W/m-K=0.2 W/mm-
K Specific heat Cp = 0.896 J/g0C =896J/Kg-K 
Density = 2700 kg/m^3 Boundary Condition: 
Melting temperature = 586 0C Ambient 
Temperature: 40 0 Cylinder Internal Temp. = 284 0C 
Heat Flow = 632.14Watt 
Film coefficient value = 5x10-006 w/mm2 0C 

 
Aluminum alloy 6061 is precipitation-hardened and 
primarily consists of magnesium and silicon as 
alloying elements. It was developed in 1935 and was 
originally known as "Alloy 61S."[2] It has excellent 
mechanical properties, is easy to weld, and is one of 
the most widely extruded aluminum alloys—second 
only to 6063 in popularity.[3] 
Pre-tempered grades like 6061-O (annealed), 
tempered grades like 6061-T6 (solutionized and 
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artificially aged), and tempered grades like 6061-
T651 (solutionized, stress-relieved stretched, and 
artificially aged) are typically available. 
T6 temper 6061 has been treated to give an 
aluminum alloy made of 6061 the highest 
precipitation hardening and, as a result, the highest 
yield strength. It has a minimum yield strength of 
240 MPa (35 ksi) and an ultimate tensile strength of 
at least 290 MPa (42 ksi). It has elongation of 8% or 
more in thicknesses of 6.35 mm (0.250 in) or less, 
and its more typical values are 310 MPa (45 ksi) and 
270 MPa (39 ksi), respectively.[10] It has 10% 
elongation in thicker sections. The mechanical 
properties of T651 temper are comparable. A 
material data sheet [11] states that the fatigue limit 
under cyclic load is 97 MPa (14 ksi) for 500,000,000 
completely reversed cycles using a standard RR 
Moore test machine and specimen. The typical value 
for 6061-T6's thermal conductivity at 25 °C (77 °F) 
is around 152 W/m K. Because aluminum's S-n 
graph lacks a clearly defined "knee," there is some 
debate regarding how many cycles constitute 
"infinite life." Additionally, keep in mind that the 
standard de-rating factors of loading, gradient, and 
surface finish can have a significant impact on the 
actual value of the fatigue limit for an application. 
 

III. Analysis 
Finite part Analysis: 
It's a methods for assessing yet an item responds in 
globe all through powers, heat and liquid stream, 
vibration and distinctive physical impacts. It to 
boot assists with validating whether or not an item 
will fall flat or work the manner in which it had been 
structured. inside the blessing work Transient warm 
examination is performed for single chamber four 
stroke sparkle start motor of Hero Honda 100 cc 
Bike with the assistance of seat of ANSYS R 19.2. 
 
Transient Thermal Analysis for Actual style of 
Engine: 
Warm investigation may be a strategy inside that a 
property of the work is observed against the time 
and in a passing positive district conditions. The 

warm investigation licenses discovering that however 
concoction forms that unit related with warming or 
cooling. Transient warm examination is utilized to 
make sense of temperature appropriation and 
diverse warm parameters which can differ over the 
time. The system of transient warm investigation is 
exceptionally a lot of equivalent as consistent state 
warm examination. the preeminent qualification is 
that for the first [*fr1] applied loads of for the 
transient warm investigation are a work of it 
moderate. 
 
CAD Geometry: 
In the blessing work The CAD geometry of motor is 
made with the assistance of car CAD pioneer 
programming framework bundle with real 
measurement, at that point outside in ANSYS seat 
for any Transient warm investigation. Computer aided 
design geometry in three dimensional sweep of motor 
chamber. 
 

IV. Boundary Condition: 
Encompassing Temperature: 284 0C Chamber 
Internal temp. = 284 0C Warmth Flow = 632.14 W 
Film steady worth = 5x10-006 w/mm2 0C 
 

V. Simulation 

 
Figure 2: Angular fins meshing Al 6061 
materials meshing. 
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Figure 3: Angular fins Al 6061 materials 
temperature result. 
 

Figure 4: Angular fins Al 6061 materials heat flux 
result. 

 
 

Figure 5: Circular fins Al 6061 materials heat flux 
results result. 

 

 
 
Figure 6: Rectangular fins Aluminum 6061 
temperature result. 

 

 
Figure 7:  Rectangular fins Aluminum 6061 
temperature result. 

 
Figure 8:  Curved fins Al 6061 temperature results. 
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Figure 9: Curved fins Al 6061 heat flux  results. 

 

 

 

 
Figure 10: Circular fins Al 6061 materials 
temperature results. 
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Table 5.1: overall results summary. 

VI. Result & Discussion 
Efficient cooling  system can extend engine life and 
improve performance. Most of the time, the cylinder 
head and block's fin designs determine how the air-
cooled engine cools itself. High thermal stresses and 
decreased engine performance are the results of 
insufficient heat removal from the engine. The heat 
from the engine may be removed by the air transport  
to the cooling fins. The main issue with this type of 
cooling is the slow rate of heat transfer through 
cooling fins. Here, the entire geometry of the engine 
head fins was created using a model of the engine 
bike head fins and the 3D showing application 
SOLIDWORK 2021. One material, Aluminum 6061, 
was utilized to create four distinct geometries: 
rectangular, circular, angular fins, curved fins, and 
curved geometry. Here all geometry of engine head 
fins utilized a bike engine head fins model and 3D 
displaying programming SOLIDWORK 2021 . We 
have a used one material Aluminum 6061 exiting 
with four different likes geometry rectangular, 
circular, angular fins, curved fins and curved 
geometry. Aluminum 6061 then all geometry like 
rectangular, circular, angular fins and rectangular fins 
geometry and curved fins geometry get temperature 
results respectively 2850C, 2850C, 285.50 C and 
2850C. and 2850C.Here take  aluminum 6061 then all 
four geometry like rectangular, circular, angular fins 
and curved geometry get heat flux results respectively. 
4 w/mm2 , 0.55w/mm2, 2.78 w/mm2 and 4.7 w/mm2. 
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So here suggested curved fins geometry is better 
compared to all geometry. 

 
Figure 11: Temperature comparison charts with 
AL 6061 materials and different geometry. 
 

VII. Conclusion 
During this paper we have structured a chamber 
geometry collection of engine head and utilized a 
engine bike engine head fins model and 3D 
displaying programming fins bundle SOLIDWORK 
2021 and utilized material for balance body is 
component amalgam balances and inner center with 
dark cast iron. We have a used one materials 
Aluminum 6061 exiting with four different likes 
geometry rectangular, circular, angular fins, curved 
fins and curved geometry. Exiting rectangular 
geometry is using but it has low heat flux value. We 
can suggested new curved shape geometry aluminum 
6061  for better engine performance it has more heat 
flux value compare to exiting geometry. 
. 
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