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ABSTRACT

The engine cylinder is one of the necessary automotive modules that is susceptible to significant
temperature differences and thermal stresses. Fins are place on the cylinder's exterior to increase the
rate of convection heat transfer and thereby cool the cylinder. Thermal study of the engine cylinder fins
may be used to evaluate heat intemperance inside the chamber. Because we recognize that growing
surface area helps heat dissipation, creating such a vast, compound engine is incredibly challenging.
The key purpose of this thesis is to demonstrate how to utilize ansys work bench to test temperature
distribution by changing the form and thickness of cylinder fins.
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1. Introduction:

The two types of engines are external and internal combustion engines. Internal Combustion Engines
(ICEs) burn the air-fuel mixture within the engine cylinder. An external combustible engine heats a
combustible mixture from the outside. As a result, hot gases with temperatures ranging from 2300 to
2500°C are created, which are highly hot and might harm the engine if not dispersed. This temperature
should be raised to roughly 140-200°C in order for the engine to function properly. Cooling the engine
more than is necessary is inefficient since it affects the thermal efficiency of the engine. As a result, a
cooling system is created to keep the engine cool and functioning properly. Similar to how a water
wheel collects energy from a mass of falling water, engines create mechanical energy by extracting
energy from flows. Cold air will remove the heat that is squandered, and the engine will be cooled
when hot gases are released. High-performance engines use less heat and have more energy as
mechanical movement. A slight amount of unwanted heat is required: it transfers temperature to engine,
and a liquid wheel can only operate if the waste water has enough speed (energy) to keep it moving and
make place for more water. As a result, all heating engines must be cooled in order to function. Because
high temperatures destroy engine components and lubricants, cooling is required. Engine cooling
swiftly eliminates enough power to maintain temperatures low enough for the engine to survive. There
are two methods for cooling an internal combustible engine. They are cooled by both liquid and air.
Marine engines, as well as a few stationary engines, have been preparing to have access to a significant
volume of cool water. If water is used to cool the engine, sediments may clog coolant tubes, causing
engine damage, or salt contact with water may cause engine damage.
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Cooling fins between walls

Figure 1: Schematic view of thermal cylinder with fins

2. LiteratureReview

Various studies carried out over the last decade show the heat-rejection engine cylinder with varying
fin diameters, fine pitch, finish structure, wind speed, material and meteorological circumstances. Fins
for a more effective motor cooling can be designed with better geometry and materials based on the
heat exchange coefficients given by the cross-area properties, as detailed in a variety of scholarly
literature overviews.

Gokul Karthik [1] created a recessed rectangular blade body for a Honda Unicorn Motorcycle and
displayed it in parametric 3D to show programmingPro/Engineer Aluminum 2024 composite is now
used for the balancing body. The current condition of the balance is rectangular; the form has been
modified to rectangular curved molded. The default blade thickness is 3mm, however it will be reduced
to 2.5mm. The heaviness of the blade body is reduced, and the proficiency is increased, by lowering the
thickness and modifying the condition of the balance to bend created. Additionally, the blade body's
weight is reduced. They changed the shape and thickness of the balancing body to perform a heated
evaluation. According to the findings, a Rectangular sunken balance made of Aluminum composite
6061 with a width of 2.5mm is well since the heat exchange rate is greater. When rectangular curved
balances are employed, the weight of the blade body is likewise lowered. So, in terms of weight, using
bended blades is preferable to using other geometries. As a result, we can assume that using Aluminum
2024 in conjunction is better, that dropping width to 2.5mm is improved, and that consuming a
balancing shape rectangular inward by investigation and a blade form bent by weight is better. By
observing the results, it is clear that when curved blades are used, the amount of heat released
increases, as does productivity and adequacy.

Fernando Allan [2]the heat transmission from the cylinder to the air in a 2-stroke IC finned engine
was modeled. The body, head (both with fins), and piston have all been mathematically assessed and
adjusted to minimize size. At the engine's hottest point, the limiting condition has been set to the
highest temperature permitted. Based on No-dimensional ignition model created in earlier studies, the
cooling structure design of a two stroke air cooled internal combustion engine was improved in this
research by minimizing the entire capacity occupied by the engine. The entire diameter D of the engine
was lowered since 91.60 mm to 74.20 mm, while the total height H was increased from 124.70 mm to
145.45 mm, resulting in a 20.15 percent reduction. The aspect ratio is between 1.38 and 1.94. In
combination by the reduction in total capacity, a small rise in engine performance was achieved.

Beldar et. al. [3] a stable thermal study was carried out using CFD software. Flow of are and pressure
drop analyses had been performed. The notch dimension varies between 10%, 20%, and 30%, while the
input heat varies between 26 watts, 46 watts, and 66 watts. In an area-not-compensated fin array, heat
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transmission will increase despite a reduction in fin area. When the fin's center material is exposed to
new, cold air via a compensated fin array, heat transfer rises. The presence of noctus in the center of the
fin produces a change in the flow pattern, an increase in the velocity and pressure of natural air passing
through the channel, and an increase in the temperature of the heat sink air.

G. Babe et al. [4] the thermal characteristics of cylinder fins were investigated by altering their shape,
material, and thickness. Variations in geometry, rectangular, circular, and curved fin shapes, as well as
fin thickness, were utilize to build the models. The cylindrical fin body was made out of Aluminum
Composite 204, which has a “thermal conductivity” of 110-150W/me, as well as Aluminum Composite
6061 and Magnesium composite, both of which have greater thermal conductivities. They came to the
conclusion that lowering the thickness of the fin and modifying the form of fin to a curvature shape
decreases the mass of the fin body, enhancing efficiency. When Magnesium alloy is used, the mass of
the fin body is lowered, and when using circular fins, the material Aluminium composite 6061 with a
width of 2.5 mm is preferable because heat transmission rate is higher, and utilizing round fins results
in more heat loss, efficiency, and effectiveness.

Kummitha et. al. [5] the thermal analysis of the cylinder block was examined. Thermal tests on a
number of alloys were required in order to select the best material for keeping the engine in excellent
operating condition while still being low in weight and sturdy. Modeling the passion pro bike cylinder
block was done using GAMBIT software, and thermal assessments were done with ANSYS software.
As a consequence, thermal analysis was carried out on a number of aluminum alloys, and the results
were compared to determine which was the best. A380 was shown to have a faster heat transfer rate as
well as stronger strength when compared to other alloys.

Ajay Paul et.al.[6] Mathematical simulations were utilized to find the heat transfer features of various
fin constraints, such as the total number of fins and fin width, at variable air speeds. Experiments were
done on a cylinder with a single fin fitted and described. CFD was utilized to produce a numerical
simulation of the similar arrangement. For 1, 3, 4, and 6 fin configurations, cylinder with fins of 4 mm
and 6 mm thickness were simulated. They determined that

1. When the fin width was elevated, the break between the fins was shortened, resulting in twirls,
which helped to boost heat transmission.

2. In high-speed vehicles, a large number of thin fins is desirable over a limited number of thick fins
because it helps produce greater turbulence and consequently more heat transfer.

Raviulla et. al. [7] The major purpose of this study is to determine how different geometrical factors
affect the heat conductivity of cylinder fins. When measuring the heat output of filters working at high
temperature changes between the fine base and the contiguous fluid, the thermal dependent thermal
conductivity of the fine material must be taken into account. Three aluminum alloys are used in this
research (A380, B390, and C443). By taking into account numerous parameters (such as cap form and
size), shape (such as circular or rectangular), and density, a triangular fin minimizes the weight of the
fin while enhancing heat transmission and the efficacy of the cap (3 mm).

Phani Raja Rao et.al [8] the temperature dependent characteristics of cylinder fins were investigated
by altering their shape, material, and thickness. Aluminum Composite A204, Aluminum Composite
6061, and Magnesium Composite were among the things used for cylinder fins. All of these materials
have higher thermal conductivities, and studies have shown that lowering the thickness and altering the
form of the fin to a circular shape decreases the weight of the fin body, boosting the rate and efficiency
of heat transmission. The findings reveal that employing an Aluminum Alloy 6061 circular fin is
preferred since it has a higher heat transfer rate, efficiency, and effectiveness.
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Ravikumar et. al. [9] Geometric factors and heat sink design are examined, and tests to increase
thermal performance are carried out. Thermal analysis is used in this research to create a cooling
solution for a computer with a 5 W CPU. The design was able to successfully cool the entire system by
using a heat sink linked directly to the CPU. This research looked at an aluminum base plate with
round cylindrical pin fins and square plate heat sink fins. Heat-dissipation-opportunity models have
been created. The findings of normal and transient thermal assessments are compared while analyzing
the suggested chemical in ANSYS.

Kongre et. al. [10] the temperature distribution of the cylinder fins was investigated using the ANSYS
workbench by changing their shape and thickness. The Nusselt number of solid and perforated fins
increases as the Reynolds number increases, as shown experimentally using arrays of perforated fins
with solid versus square and circular perforation. For the same size perforation, square holes provide a
slightly higher percentage effectiveness improvement than circular holes. As a result, the authors came
to the conclusion that, despite a number of fin design alterations, there is still a lot of potential for
improvement.

Arefin [11] Modifying the pins has resulted in an expanded pin design for pin fin heat sinks. The
original pin fin heat sink and the modified pin fin heat sink were then subjected to a computational
thermal analysis for natural convection in an inline configuration, assuming steady state circumstances.
Traditional versions were shown to outperform an enhanced version of the pin-fin heat sink. For this
research, Solidwork was used to do a numerical thermal analysis. The virtual environment was utilized
to build the enhanced pin fin heat sink. A traditional pin fin heat sink was also made in the same
environment for comparison. The thermal analysis of the modified model and the conventional model
were effectively compared.

Sandeep Kumar et. al. [12] In order to enhance heat transport from the IC engine's heating zone, a
transient thermal study was done on the actual design of the 125 CC single cylinder engine Bajajaj
Discover. Transient thermal evaluations of the current and projected engine cylinder designs were used
to optimize IC engine heat transmission. Finally, it was discovered that the suggested IC engine model
-2 has a greater efficiency and heat transfer rate from the cooling zone, thus the present job's conclusion
is more focused on it, and the existing model is also recommended to be changed. At ambient
temperature of 250°C, the transient thermal analysis of the actual design of the engine cylinder
indicates that the highest temperature is 650°C and the minimum temperature is 92.091°C, with a
maximum total heat flux of 16.2 W/mm2 and a minimum total heat flux of 00332 W/mm2.

Sanders [13] He conducted cooling tests on two cylinders, one with unique metal fins and the other
with 1-inch helical copper fins brazed on the barrel, in order to determine the basic heat transfer
coefficient. The barrel's heat transfer coefficient was increased by 150 percent thanks to the copper
fins. When copper fins are used in place of metallic fins, they found that they were capable of
producing at least 1.78 times as much heat transfer over a variety of fin diameters.

Richard et. al. [14] The purpose of this study is to examine the thermal effects of fuel ingredients on
cylinder blocks from three distinct two-wheeler manufacturers, namely Honda, TVS, and Yamaha,
during the course of the 4S Sl engine assessment period, and to compare the thermal impacts of the
three blocks. To replicate each of these pieces, SolidWorks layout software is utilized. These blocks are
then put through their paces with Ansys software to see how much heat they emit when the engine is
operated at different speeds, such as high, medium, and low, as well as when they are subjected to
different weather conditions in Greater Noida throughout the summer and winter. Despite wasting more
heat over time than the TVS Wego and Yamaha Ray Z, the Honda Activa distributes heat more
efficiently in the summer, demonstrating that temperature, not thermal characteristics, is the most
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important factor in heat dissipation.

Narayan et al. [15] On the Ansys work bench, the primary approach to evaluate the thermal
characteristics is to change the structure of the cylinder caps. A 3D geometry model is produced and its
thermal properties are analyzed using SOLIDWORKS 2016 and the Ansys R 2016 workbench. In
many applications, such as convection, temperature distribution over time is an issue. Using exact heat
modeling, it is feasible to find crucial design elements for longer life spans. The heat conductivity of
aluminum alloy AA 6061, which is currently used in the fabrication of vehicle fin heads, is 160-170
W/mk. In order to increase performance, this material is presently being evaluated for cylinder fins.

Patil and Dange [16] Forced convection was used for CFD and experimental testing of elliptical fins
for heat transfer parameters, heat transfer coefficients, and tube performance. Air flow and heat inputs
may be varied throughout the experiment. Regardless of the conditions, the CFD temperature
distribution is consistent with the experimental results. The rate of heat transfer reduces with increasing
heat input while operating at 3.7 m/s air waft rate. In addition, h increases above and falls below the
ambient temperature. When the air flow rate is 3.7 m/s, the efficiency rises as the heat input increases.

Ramesh Kumar et. al. [17] The effectiveness of heat transmission is investigated in this work by
constructing fines with a variety of shapes, including rectangular, trapezoidal, triangular, and circular
extension segments. When they are compared to the fine without extensions, it is discovered that the
heat transfer frequency increases by 5% to 13%. Extending finned substrates works on the principle of
increasing the surface area of the end in touch with the fluid/coolant flowing around it, hence
increasing the rate of heat transfer. Fine extensions are both efficient and effective in transferring heat,
according to the findings. Fin extensions, which range from 5 to 13 percent in length, increase heat
transfer efficiency.

Ajay Paul, et al [18] An annular blade was installed on a chamber. The product led the investigations,
and all information was given to it. It was observed that utilizing blades of a certain thickness enhances
skill. A greater number of thinner blades may be favored in fast vehicles than larger balances with
fewer blades. They are in charge of determining future degree levels. Since heat exchange from the
outer component was seen, we may try to produce it by providing apertures and gaps.

Pulkit Agrawal [19]the title of a paper given was "Heat Transfer Simulation Using CFD from Fins of
an Air Cooled Motorcycle Engine under Varying Climatic Conditions." According to the simulation in
this work, the temperature and heat transfer coefficient values from the fin base tip are not uniform. It
is also observed that considerable heat loss occurs in sub-zero temperatures, resulting in significant fuel
loss. This excessive fuel loss can be reduced by placing a diffuser in front of the engine cylinder to
reduce the velocity of the air striking it. This will improve the engine's efficiency.

Mohin A. Ali et al. [20] reviewed several previous studies in the field of two-wheeler cooling fin
design and analysis. They determined that increasing the thickness of the fins results in swirls, which
increase heat transfer after considerable testing. The rate of heat transmission between solid and porous
fins was also studied. Drilling three holes per fin in a solid rectangular fin creates permeable fins.
Average permeable fin block heat transfer rates and coefficients increased by 5.63 percent and 42.3%,
respectively, with a 30 percent decrease in material costs.

3. Conclusion

The engine cylinder, which is subjected to extreme temperature variations and heated loads, is one of
the most important engine elements. Fins are positioned on the bottom of the heat source layer to
improve heat exchange by convection on the engine cylinder's outer layer. The heat exchange studies
and the relative weight reduced over flat terrain, according to this study. The thermal resistance is one
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of the highlights of the various heat executions. In the execution of fine designs heat exchange and the
ideal final partition value, the impacts of geometric restrictions, temperature generation within the
cylinder, and heat dissipation structure in model with neighboring temperature range were addressed.
The impact of cylinder material on heat exchange outcomes is investigated. The cylinder model and the
material's thermal conductivity work together to promote heat transfer.

REFERENCES

[1] Srinivas, Thalla. santosh kumar, V suresh, Eshwaraiah, "thermal Analysis and optimization of
engine cylinder fins by varying geometry and material”, 1st International Conference on
manufacturing, material science & engineering 2019.

[2] Charan, Srivastav, Bharadwaj, "Thermal Analysis On Rectangular Plate Fin with Perforations
Using Ansys", International Journal of Creative Research Thoughts, 2018.

[3] Kiran Beldar,AvinashPatil,"Design and Analysis of cylinder having longitudinal fins with
rectangular notches", International Journal of Scientific Development and Research (IJSDR), 2017.

[4] Mahendra Kumar Ahirwar, Ravindra Mohan, Jagdish Prasad, "1.C. Engine Cylinder Fins Transient
Thermal Analysis by Using ANSYS Software", International Research Journal of Engineering and
Technology (IRJET), Volume 05, Issue: 02, Feb-2018.

[5] Kummitha, Reddy, "Thermal Analysis of cylinder block with fins for different materials using
ANSYS", ICAAMM, Elsevier, 2016.

[6] S. Karthik, K. Muralidharan, B. Anbarasan, "material selection for fin based on Thermal analysis
using Ansys and ANN", International Journal of Mechanical Engineering and Technology (IJMET),
Volume 9, Issue 11, November 2018, pp. 560— 567.

[7] Raviulla, Ashish Muchrikar, "Heat Transfer Analysis of Engine Cylinder Fins of Varying Geometry
with different Materials”, International Journal of Science and Research (IJSR), Volume 7 Issue 1,
January 2018.

[8] M.RAJESH, "Design and optimization of engine cylinder fins by varying Geometry and material
with thermal analysis”, International Journal of Core Engineering & Management, Special Issue,
NCETME -2017.

[9] S.Ravikumar, Chandra, Harish, "Experimental and Transient Thermal Analysis of Heat Sink Fin for
CPU processor for better performance”, Materials Science and Engineering, 197, 2017.

[10] Kongre, Barde, "A Review Paper on Thermal Analysis and Heat Transfer of Single Cylinder S. 1.
Engine Fins", International Journal of Engineering Research & Technology (IJERT), Volume 4, Issue
30, 2016.

[11] Arefin, "Thermal Analysis of Modified Pin Fin Heat Sink for Natural Convection"”, 5th
International Conference on Informatics, Electronics and Vision, 2016.

[12] Sandeep Kumar, Nitin Dubey, "Investigation and Thermal Analysis of Heat Dissipation Rate of
Single Cylinder Sl Engine", IJEDR, Volume 5, Issue 2, 2017.

[13] Sathishkumar, MD KathirKaman, S Ponsankar, "Design and thermal analysis on engine cylinder
fins by modifying its material and geometry”, Journal of Chemical and Pharmaceutical Sciences,
Volume 9, Issue 4, 2016.

[14] Chidiebere Okeke-Richard, Sunny Sharma, “Thermal Analysis and Comparison of Cylinder



International Journal of Research Publication and Reviews, Vol 3, no 3, pp 1267-1273, March 2022 1273

Blocks of 4S, SI Two-Wheeler Engine Using Ansys", International Journal of Innovative Science,
Engineering & Technology, Vol. 3 Issue 5, May 2016.

[15] L. Natrayan, G.Selvaraj, N.Alagirisamy, "Thermal Analysis of Engine Fins with Different
Geometries", International Journal of Innovative Research in Science, Engineering and Technology,
Vol. 5, Issue 5, May 2016.

[16] Mr. Manir Alam, M. Durga Sushmitha, "Design and Analysis of Engine Cylinder Fins of Varying
Geometry and Materials", International Journal of Computer Engineering In Research Trends, Volume
3, Issue 2, February-2016, pp. 76-80.

[17] Ramesh Kumar, Nandha Kumar.S, "Heat Transfer Analysis of Engine Cylinder Fin by Varying
Extension Geometry", April 2016.

[18] K. Ashok Reddy, T. V. Seshi Reddy, S Satpagiri, "Heat Flux and Temperature Distribution
Analysis of | C Engine Cylinder Head Using ANSYS", International Journal of Advanced Research
Foundation, VVolume 2, Issue 5, May 2015.

[19] Natrayan, Selvaraj, Alagirisamy, "Thermal Analysis of Engine Fins with Different Geometries",
International Journal of Innovative Research in Science, Engineering and Technology, Vol. 5, Issue 5,
May 2016.

[20] P. Sai Chaitanya, B. Suneela Rani, K. Vijaya Kumar, "Thermal Analysis of Engine Cylinder Fin
by Varying Its Geometry and Material”, IOSR Journal of Mechanical and Civil Engineering (IOSR-
JMCE), Volume 11, Issue 6, 2014.



