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Abstract- The engine chamber is one of the essential engine components that is subjected to high temperatures and heat stress. 

Particles on the cylinder surface enhance convection heat exchange. The heat produced by gasoline burning inside a vehicle 

engine. The friction between moving components often generates more heat. The air-cooled I.C. engine has fins in the shape of 

expanded surfaces surrounding the motor cylinders to improve heat transfer. Fin analysis is an important endeavour in order 

to increase the heat transfer rate. This study looks at past work on fine heat transfer rate enhancements, looking at changes in 

the form and composition of cylinder fins. The ANSYS programme was utilised in this study to examine the impact of fin 

shape and size on heat exchange within various fin geometries, including pin fin morphologies, tube fin geometries, hole 

geometries, and plate fin geometries. Temperature changes in fins have been investigated utilizing experiments. One of the 

studies was to assess temperature changes in exact field performance models and compare them to experimental data in Ansys. 

We're looking at methods to make the most of the wind to help with heat dissipation. The study's goal is to improve thermal 

properties via modifications in form, material, and small-scale design. 
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I. INTRODUCTION 

 
In many cases, the main components of an engine would 

be exposed to the elements. When a car's engine fails, heat 

escapes via the exhaust at a certain velocity and volume. 

This method is known as natural air cooling since the heat 

is transported via the air. Natural-inspired two-wheelers 

have engines that are constantly recharged with fresh air. 

To reduce engine heat generation, the area where the 

engine interacts with the air must be extended. The engine, 

which has a bigger diameter, is taller, and its output is less 

powerful when evaluated by weight. The fin design allows 

for a different arrangement to improve the engine's frontal 

cross-section.  

 

The cylinders and cylinder heads are adorned with large 

fins (or ribs). To avoid overheating, any heat supplied to 

the component must be quickly evacuated into the air. You 

may aid in the transmission of heat from a surface to the 

environment by improving the heat exchange coefficient 

between the surface and its surroundings. Enlarging the 

heat exchange zone on the surface, or both, may also aid in 

heat transmission to the environment. Extensive surfaces 

are often utilised to increase the area of heat exchange, 

which balances the fins linked to walls and surfaces. Heat 

exchange is enhanced in heat-exchanging devices with 

expanded surfaces (fins) because these fins enable more of 

the required surface to come into contact with the 

surrounding liquid. Intricate geometric patterns, ranging 

from simple forms to complex motifs, have been utilised. 

Regular fin shape variants include rectangular, triangular, 

cylindrical, trapezoidal, and other shapes. To improve 

performance, a fin design for a more efficient heat 

exchange was created. Heat exchange is improved by 

warming the fin and surroundings, or by altering the 

surface area or size of the object. Heat dissipation will aid 

in getting there faster. The use of fins (extended surfaces) 

may enhance heat transfer from the engine cylinder. This 

is critical for comprehending the heat transfer rate of the 

fins. Because each shape, size, and material combination 

has its own unique degree of heat transmission, 

determining the most effective set of designs may offer 

greater heat transfer rates and higher levels of engine 

efficiency. A significant portion of the cylinder's surfaces 

are utilised to make greater contact with the fluid flowing 

through it. 

 

           II.EXTENDED SURFACES (FINS) 
 

In heat exchange research, a fin is extruded from a base. 

Heat is distributed using fins, which enhance heat 

transmission through convection. The rate of heat transfer 

is determined by whether the item is dominated by 

convection, conduction, or radiation. It rises in steps 

depending on the temperature difference between the 

object and its surroundings, and it also includes the heat 

transfer coefficient and surface area. While increasing the 

size increases heat flow resistance, a smaller base surface 

area results in a lower coefficient of heat transfer.Fins of 
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various shapes and sizes are used in engineering 

applications to increase heat transfer rates, such as 

 Rectangular fins 

 Triangular fins 

 Trapezium fins   

 Circular segmental fins.                                                

Different shape and designs of fins are used in different 

situations. 

 
Figure1:Cylinder with fins 

(Source:Ahirwar et al. 2018). 

 

II. Material properties of Fins material 
The thermal study of Fins was carried out utilising the 

Fins material's Aluminum alloy. Table 1 shows the 

chemical composition of aluminium alloy. 

 

Table 1: Material properties of Fins Model. 

 

 
 

III. DESIGN AND ANALYSIS OF FINS 
 

1. Modeling of Fins Model 

Plate Fins, Circular Pin Fins, and Rectangular Pin Fins are 

three fins types created here using aluminium alloy 1060 

as the material option. Fins model includes plate fins and 

pin fins in the shape of circular and rectangular apertures 

pin fins for air passage. Ansys was used to conduct the 

FEM analysis. The practical application of finite element 

modelling is known as FEA, and it is best understood 

while addressing real-world problems. The automobile 

industry has made extensive use of FEA. In the product 

development process, it is a very popular tool for 

configuring builds. To make FEA a successful design tool, 

it is critical to understand the fundamentals of FEA and 

design techniques, as well as showing systems, inherent 

errors, and their effects on the nature of the results. 

Engineering issue studies are also carried out using FEA 

as a computer technique. 

 

 
Figure 2: Plate Fins Designed Model in Ansys 

 
 

Figure 3: Circular perforation Fins Designed Model in 

Ansys 
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Figure 4: Circular Pin Fins Designed Model in Ansys 

 

 

 
 

 
 

 

Figure 5: Draft Pin Fins Designed Model in Ansys. 

 

1. Applying boundary conditions 

Figure depicts the applied boundary conditions on Fins 

Model, which include Heat Flow 15 W and convection 

conditions of 220C, with convection on the top surface of 

the Fins. For high heat transmission, the maximum and 

lowest temperatures are also optimized. Figure depicts the 

Fins Model's applied boundary conditions. 

 

 
 

Figure 6: Applied Boundary conditions on Plate Fins. 
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Figure 7: Applied Boundary conditions on Rectangular 

plate Fins with holes 

 

 
 

 

Figure 8: Applied Boundary conditions on Circular Pin 

Fins 

 

 
 

 

Figure 9: Applied Boundary conditions on Draft conical 

Pin Fins. 

 

III. RESULTS AND DISCUSSION 
 

The Fins model is split into a mesh of restricted measured 

fundamental frame components for study. Basic 

polynomial profile capacity and nodal Temperature are 

considered to calculate the displacement difference 

throughout each segment. As far as the hidden nodal 

temperature is concerned, conditions for strains and 

stresses are generated. The balancing conditions are then 

gathered in a grid form that may be readily modified. 

Figures illustrate temperature variations among different 

Fins models under steady-state circumstances, as well as 

boundary conditions imposed. At the summit, the 

temperature reaches its maximum. The temperature and 

total heat flux in thermal analysis were compared to plate 

fins, circular pin fins, plate fins with holes, and draught 

Pin fins after processing solution. These findings are 

achieved for all three circumstances, namely plate Fins, 

Circular Pin Fins, Plate Fins with Holes, and Draft Pin 

Fins, as part of structural and thermal study. The 

simulation research in Ansys of Fins models is shown in 

the figures. 

 

1.Temperature distribution analysis of Fins Models 

 

 
Figure10: Temperature Distribution of Plate Fins. 

 

 
Figure11: Temperature Distribution of Rectangular plate 

Fins with holes 
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Figure 12: Temperature Distribution of Circular Pin Fins. 

 

 

 
Figure 13: Temperature Distribution of draft conical Pin 

Fins 

2.Heat Flux and stress analysis of Fins Models 

 

 
Figure 14: Heat Flux and Stress of Plate Fins 

 
 

Figure 15: Heat flux of Rectangular plate Fins with holes. 

 

 
Figure 16: Heat fluxand Stress of Circular Pin Fins 

 

 
 

 

Figure 17: Heat flux and Stress of Circular Pin Fins 
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Table 2: Temperature Variations of Fins Models. 

 

 
 

 

 
 

 

Figure 18: TemperatureVariations inModels of Fins 

 

 
Figure 19: Total Temperature Drop in Fins Models 

 

 

Table 3: Heat Flux Found on All conditions of Fin 

Models. 

 
 

 
 

Figure20: Comparison of Heat flux of Fin Models. 

 

 
Figure 21: Comparison of Thermal Stresses of Fin Models. 

 

III. CONCLUSION 

 
From the comparative analysis of plate Fins, Circular Pin 

fins, plate fins with holes, and draft Pin fins study 

conclusion is that the Total heat flux found maximum 
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0.019 W/mm2 in Circular Pin fins. Maximum temperature 

found in Conical draft Pin Fins is 89.170C and Minimum 

Temperature found in Plate Fins is 57.66 0C. Maximum 

Temperature drop found on Conical draft pin fin 6.42 °C 

and minimum temperature drop found on plate fin is 

1.98°C. so, it is concluded that Pin Fins with Conical draft 

Pin Fins is shows better Heat transfer properties in this 

analysis. Thus, better heat transfer for fins or an 

experimental result show that Conical draft Pin Fins 

having better than plate Fins. The overall analysis is 

performed on ANSYS FEM analysis Tool. Thus, further 

research can be carried with the advance materials and 

different designing, analysis tools. From the above study 

work the following conclusions are made: 

 Thermal analysis for fins has been completed by adjusting 

other parameters, including geometry, platform fins and 

pin fins. 

 While looking at the results of the experiment, one can 

easily say that using Conical Pin Fins with aluminum alloy 

1060 is much easier because of the dropping temperature 

and the heat transfer rate in Conical Pin Fins compared 

with Plate Pins. 

 

REFERENCES 

 
1. M. G. Sobamowo , G. A. Oguntala, A. A. Yinusa, "Nonlinear 

Transient Thermal Modeling and Analysis of a Convective-

Radiative Fin with Functionally Graded Material in a Magnetic 

Environment", Hindawi, Modelling and Simulation in 

Engineering, Volume 2, 2019, 16 pages. 

2. K. Karthikeyan, C. Saravanan, T. Senthil Kumar, 

"Enhancement of Heat Transfer Analysis and Optimization of 

Engine Fins of Varying Geometry", International Journal of 

Trend in Scientific Research and Development", Volume - 2, 

Issue – 4, 2018. 

3. Mahendra Kumar Ahirwar, Ravindra Mohan, Gurjeet Singh, 

"International Research Journal of Engineering and 

Technology", Volume: 05, Issue: 01, Jan-2018. 

4. Deepak Tekhre,Jagdeesh Saini, "Design Modification And 

Thermal Analysis of IC Engine Fin", International Refereed 

Journal of Engineering and Science (IRJES), Volume 6, Issue 

11, 2017. 

5. Devendra J. Waghulde1, V H Patil, T. A. Koli,"Effect of Fin 

Thickness and Geometry on Engine Cylinder Fins", 

International Research Journal of Engineering and Technology 

(IRJET)", Volume: 04 Issue: 07, July -2017. 

6. K. Sathishkumar, K. Vignesh, N. Ugesh, P. B. Sanjeevaprasath, 

"Computational Analysis of Heat Transfer through Fins with 

Different Types of Notches", International Journal of Advanced 

Engineering Research and Science (IJAERS), Vol-4, Issue-2, 

Feb- 2017. 

7. Mayank Jain, MahendraSankhala, Kanhaiya Patidar, "heat 

transfer analysis and optimization of fins by Variation in 

geometry", International Journal of Mechanical and Production 

Engineering, Volume- 5, Issue-7, 2017. 

8. Ajay Jain, Advit Anand Saraswat, OP Shukla, "A Survey on 

Heat Transfer Of Air Cooled Internal Combustion Engine 

Various Fin Cutting Shape", International Research Journal of 

Engineering and Technology, Volume: 03, Issue: 02, Feb-2016. 

9. N.Srinivasa Rao1, G.V. Subhash2, K. Ashok Kumar, "Design 

and Study The Effectiveness Of Engine Cylinder Fin With 

Variable Geometry And Material", International Journal of 

Research in Engineering and Technology, Volume: 05, Issue: 

10, 2016. 

10. R. Arularasan, P. Hemanandhan, T. Thamizhselvan, 

"Modelling and simulation of engine cylinder fins by using 

FEA", International Journal of Advanced Research, Volume 

4, Issue 1, 2016. 

11. Mahendran.V, Venkatasalakumar.A, "Analysis of IC Engine 

Air Cooling Of Varying Geometry And Material", 

International Journal Of Engineering Sciences & Research 

Technology, ISRA, 2015. 

12. Prem Prakash Pandit, P S Chauhan, "Unsteady Simulation 

of Rectangular Fin for Cooling of Automobile Engine", 

IRJMST, Vol 6, Issue 4, 2015. 

13. Mohsin A. Ali, S.M Kherde, "Design Modification and 

Analysis of Two-Wheeler Cooling Fins", International 

Journal of Advances in Engineering & Technology, Vol. 7, 

Issue 3, July, 2014, pp. 998-1002. 

14. 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, Volume 11, Issue 6 Ver. I, 2014. 

15. Hardik D. Rathod, Ashish J. Modi, Pravin P. Rathod, 

"Effect of Different Variables on Heat Transfer Rate of 

Four-Stroke Si Engine Fins Review Study", International 

Journal of Mechanical Engineering and Technology 

(IJMET), Volume 4, Issue 2, 2013. 

 
 

 

 

 


	II.EXTENDED SURFACES (FINS)

