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Abstract: In automobiles, the engine cylinder is subjected to large temperature variations and thermal stresses. The engine
cylinder has fins installed on it to increase heat transfer and cool the engine cylinder. By doing a thermal study on the fins, you
can figure out how quickly heat is transferred inside the engine cylinder. The engine cylinder is one of the crucial components
of an automobile and is vulnerable to large thermal stresses and abrupt temperature fluctuations. In an effort to cool the
cylinder, fins are positioned on its surface to accelerate heat transfer.

A thermal analysis of the cylinder fins may be used to determine how much heat is lost inside the engine cylinder. The project’s
primary goal is to investigate how different cylinder fin shapes, materials, and thicknesses affect their thermal behavior. In this
project 2mm, 2.5mm, 3mm thickness of fins are measured for rectangular fin geometry and circular fin geometry and these
model are design by using CatiaV5. The steady state thermal analysis can be done by using ANSYS WORKBENCH .18. In this
project we have taken four materials aluminum, aluminum alloy, cast iron, magnesium alloy. The geometries circular,
rectangular fin design with these materials. These four materials are compared with different thickness of fin 2mm, 2.5mm,
3mm on the basis of heat flux and temperature distribution

Keywords: Materials, Shape, ANSYS WORKBENCH.18, Thermal analysis CatiaV5, Fins

I INTRODUCTION
We are known that the combustion of air and fuel inside the engine cylinder results in the production of hot gases by internal
combustion engines. The temperature of the gases will be between 2300 and 2500 °C. This is a very high temperature that might
burn the oil layer between the moving parts, increasing the danger of piston seizure and possibly harming piston rings, compression
rings, oil rings, and other components.
The moving parts could then seize or weld together as a result of this. The cylinder material can also be harmed by high
temperatures. As a result, this temperature must be lowered to between 150 and 200°C, where the engine will operate most
effectively. Additionally undesirable is excessive cooling since it lowers thermal efficiency.
Fins are regularly used on cylinder blocks to increase heat dissipation. The cylinder block's outside is covered in fins, which are
small, evenly spaced protrusion. The block may make greater contact with the surrounding air because of the increased surface area
provided by these fins. As a result, heat from the engine is more efficiently transferred to the fins, where it is eventually discharged
into the environment by convection. Cylinder blocks with fins help manage the operating temperature of the engine to increase
performance and durability. By effectively distributing heat, the fins assist in minimising overheating, which may cause engine
damage or reduced performance. Cylinder blocks with fins are typically seen in air-cooled engines found in motorcycles, small
aircraft, lawnmowers, and certain vintage or specialty vehicles. Engines must have cylinder blocks with fins for efficient heat
dissipation. The engine block's surface area is increased by the fins, allowing for improved cooling and preventing overheating
issues, which improves overall engine performance and lengthens engine life

A. Natural Cooling System

Larger engine components typically remain outside, exposed to the air around them. When the engines are running, the air impacts
the engine and removes heat at a given relative velocity. Natural air-cooling is the term for this process since it uses natural
convection to remove the heat from the air. The majority of the natural air is used to cool the engines of two-wheelers. There is a
need to increase the engine's frontal cross-sectional area since heat dissipation depends on this region. An engine with a larger
surface area will grow bulky, which will lower the power to weight ratio. Therefore, as a substitute design, fins are created to
increase the engine's frontal cross-sectional area. Sharp protrusions called fins (or ribs) are present on the cylinder block and
cylinder head's surfaces. They expand the cylinder's exterior region of contact with the air.
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B. Fins

A fin is an extended surface designed to increase convection and, as a result, the rate at which heat is transferred to or from the
environment. The rates of conduction, convection, and radiation determine how much heat an object transmits. Heat transmission is
accelerated by increases in the convective heat transfer coefficient, the temperature difference between the object and its
surroundings, or the object's surface area. Sometimes changing the first two alternatives is neither practical or economically viable.
But increasing the surface area of the item by adding a fin might occasionally be a cost-effective way to solve heat transmission
issues surface of the cylinder block. These are common for small motors and applications where space is limited. Straight fins
increase surface area and ensure efficient cooling by promoting airflow between the fins

Cylinder

Figure 1.1

A
Fig 1.3

An Sl engine must be run at certain thermal conditions in order to maximise thermal efficiency; the temperature within the engine is
crucial for effective engine functioning. This state is managed by a fin-based cooling technique that tends to remove heat, which is
essential for protecting an engine's lubricant from thermal failure and other adverse consequences. The reason fins are actually
present is that they offer a conduit for cooling the engine if it becomes hot.
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Fins prevents the engine from overheating. The number of fins on the engine cylinder depends on the engine's power. More fins are
placed on the engine block's surface as the engine's power increases.

C. Fin Classification
Many cylinder fin designs are used in various engines. The engine's cooling requirements, size, and intended use are only a few
factors that influence the fins' precise layout. Here are some examples of common cylinder fin types.

)
Fin
|
I I |
A A
Longitudinal . Pin- fin or
Annular fins Straight fins
fins spine fins

Fig 1.4

D. Application of Fins

1) Itis mounted on the cylinder of the engine to cool it.
2) It also functions in refrigeration systems.

3) Car radiators employ it.

4) Itis also utilised in motors and electrical transformers.

1. LITERATURE REVIEW
S .Selvaprakash Giri, K. Sivaramakrishnan, A. Sunil Kumar, G. Ramakrishna (2018) In order to achieve a better rate of cooling, the
primary goal of this article is to explore the thermal dissipation of heat from the engine fin. By altering the geometry and using
various materials, this may be studied. This study uses circular, rectangular, helical, tapered, longitudinal, and angular geometry.
Grey cast iron and Aluminum Alloy 6061 are the materials employed in this analysis. Creo 3.0 is used to develop the design, while
Ansys Workbench 16.1 is used to do the thermal analysis. According to our investigation, aluminum alloy 6061 exhibits the greatest
thermal dissipation and the fastest rate of cooling, with round fins having the greatest value.
G.V. Subhash, B.N. Malleswara Rao, N. Srinivasa Rao, K. Ashok Kumar (2016)-The project's primary goal is to investigate how
different cylinder fin designs, materials, and thicknesses affect how they conduct heat. In this project, different fin shapes with fin
thicknesses of 2.5 mm and 3 mm are taken into consideration. The fins were created using AUTO CAD 2016.ANSYS
WORKBENCH is used to do thermal analysis on the fins. Instead of the standard material, aluminium alloy 204, we used
aluminium alloy 6063 and 7068 in our project. On the basis of overall rate of heat flux and efficacy, the geometries of circular,
rectangular, and trapezoidal fins made of aluminum alloy 204, aluminum alloys 6063, and aluminum alloys 7068 of thicknesses 2.5
mm and 3 mm are compared. Aluminum alloy 6063 with a round shape and 2.5 mm thickness is discovered to have more.
Nalla Suresh, Mulukuntla Vidya Saga (2017)- The main objective of the project is to analyse the thermal characteristics of a roughly
square cylinder model created in SOLIDWORKS-2013 and imported into ANSYS WORKBENCH-2016 for Transient Thermal
analysis with an Average by varying the geometry (circular, rectangular), material (aluminum alloy, magnesium alloy), and fin
thickness (3mm, 2mm).
One of the crucial components of an automobile that is regularly subjected to significant temperature swings and thermal stresses is
the engine cylinder. Fins are positioned on the cylinder's surface to speed up heat transfer in order to cool the cylinder. It is possible
to learn more about the temperature distribution and rate of heat dissipation inside the engine cylinder by performing a thermal
research on the fins around the cylinder. Building an engine with such a big, complicated surface area is challenging given that we
are aware that increasing surface area would accelerate the pace at which heat is wasted.
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1. FINITE ELEMENTS METHOD

In order to address engineering and mathematics issues, the Finite Element Method (FEM) divides a complicated domain into
smaller, more manageable subdomains known as finite elements. It is a potent numerical analytical technique that is widely utilised
in numerous disciplines, including electromagnetics, fluid dynamics, structural analysis, and heat transfer, among others. The Finite
Element Method's core idea is discretizing a complicated system into a finite number of components in order to approximate the
behaviour of the system. Each element has a unique collection of features, including geometry, material characteristics, and
boundary conditions, and is specified by a set of nodes. The values of the unknowns, such as displacements or temperatures, inside
each element are then interpolated to estimate the behaviour of the system. The Finite Element Method has a number of benefits,
including the capacity to deal with complicated geometries, adaptivity to improve the solution in regions of interest, and flexibility
to incorporate various physics and boundary conditions. It is now a common tool for addressing a variety of engineering issues and
has significantly advanced design, analysis, and optimization procedures across several sectors.

A. Ansys Program Includes following step

The software platform known as ANSYS Workbench was created by ANSYS Inc. and acts as a complete environment for

engineering simulation and analysis. Engineers and designers can run complicated simulations across numerous disciplines because

to its user-friendly interface and integration of several ANSY'S simulation tools into a single framework.

1) Workflow for Simulation: ANSYS Users that utilise Workbench may build up, administer, and analyse simulations in a single
environment. It offers a graphical user interface for setting up simulation projects, organising them, defining input parameters,
and visualising the outcomes.

2) Geometry Modeling: Tools for geometry modelling are included in ANSYS Workbench, allowing users to import or generate
3D CAD models. It offers options for changing and simplifying geometry for simulation purposes and supports a variety of file
types.

3) Mesh: The programme has strong meshing capabilities to discretize the geometry into computational cells or finite elements. It
consists of manual and automated meshing tools for regulating mesh quality and refinement.

4) Pre- and post-processing tools are available in ANSYS Workbench for configuring simulation parameters, specifying boundary
conditions, and tagging material characteristics. Additionally, it provides sophisticated post-processing features for plotting,
graphing, animating, and reporting simulation results.

Iv. MODEL DESCRIPTION
Fin and cylinder measurements were obtained from the standard dimensions. The usual proportions have undergone certain
alterations in order to better suit our project. The fins' pitch, length, and thickness have all been altered. The dimensions for design
are shown in the below. The Rectangular fins and circular fins are designs in catiav5 software using varying thickness of fin

All dimensions in mm

1) Bore of cylinder:- 145mm

2) Stroke length:- 225mm

3) Length of fins:- 300

4) Thickness of fins:- 2mm, 2.5mm, 3mm

| HRANI I INLEN}

Fig 4.2 Fig 4.3
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2D MODEL OF RECTANGULAR AND CIRCULAR FINS

z

0.00 200.00 (mm) }—-\ Y
L S—

Fig 4.7 Fig4.8
3D MODLES OF RECTANGULAR AND CIRCULAR FINS

V. MATERIAL DATA
The cylinder block with fin underwent the study for the loads and boundary conditions. Four distinct materials were used for this
project's analysis, each of which has unique qualities, as indicated in the table below.

Materials Thermal conductivity | Density Specific heat capacity
(W/mK)

Aluminum Alloy 180W/mK 2720kg/m’ 897J/kg-K

Aluminum 237W/mK 2800kg/m’ 887J/kg-K

Cast iron 65W/mK 6800kg/m? 554)/kg-K

Magnesium Alloy 156W/mK 1740kg/m’ 1024)/kg-K

Table 5.1 The values of materials properties used in cylinder block
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VI. BOUNDARY CONDITIONS
S.NO | Loads Units Value
1 Inlet temperature K 1073
2 Film coefficient W/m?K 5
3 Ambient temperature K 303

Table 6.1 boundary conditions

VIL. RESULT AND CONLUSIONS
In the current study, analysis is carried out utilizing a cylinder model with added fins. This was loaded into the ANSYS workbench
environment and the previously indicated boundary conditions were used. Fins of varied thicknesses and geometries, including
circular and rectangular fins, are subjected to analysis. The outcomes are displayed below. This analysis can we done in steady state

thermal analysis.

A. Rectangular fin design at 2mm thickness

0.000 0.200(m) }"
L S—]

0.100

0.50949 Max

0.11528
0.058969
0.0026547 Min

0.00

200.00 (mm)

u’l il

Fig 7.1 and 7.2 Show Heat flux and steady state temperature for aluminum at a 2mm thickness
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Fig 7.3 and fig 7.4 Show Heat flux and steady state temperature for aluminum alloy at a 2mm thickness
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Fig 7.7 and 7.8 Show Steady state temperature and heat flux for magnesium alloy at 2mm thickness

B. Result Table of fin at 2mm Thickness

Materials Temp °C( Temp Heat Flux (max) Heat flux (min)
max) °C(min) W/mm? W/mm?

Aluminum 2.6385e-003
Alloy

Magnesium 800°C 658.05 0.48746 26312e-003
Alloy

Table 7.1 Temperature variation, Heat flux of rectangular fin at 2mm
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C. Rectangular Fin Design at 2.5mm Thickness

: Steady-State Thermal A: Steady-State Thermal
mperature Total Heat Flux

: Temperature Type: Total Heat Flux

nit: *C Unit: W/mm®

me: 1 Time: 1
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718.64 Min 0.0017384 Min
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100.00 100.00 f

Fig 7.9 and 7.10 Show Heat flux and steady state temperature for aluminum at a 2.5mm thickness
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Fig 7.13 and 7.14 Show Steady state temperature and heat flux for Cast iron at 2.5mm thickness
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/712023 10:32 AM

0.40005 Max
035579
031153
0.26728
022302
017876
013451
0.090248
0.045991
0.0017343 Min

e
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— ) )
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Fig 7.15 and Fig 7.16 Show Steady state temperature and heat flux for Magnesium alloy at 2.5mm thickness

D. Result Table of Fin at 2.5mm thickness

Materials Temp °C( Temp °C(min) Heat Flux Heat flux
max) (max) W/mm?2 (min) W/mm2

Aluminum 800°C 692.88 0.40463 1.7355e-003
Alloy
Magnesium 800°C 681.47 0.4005 1.7343e-003
Alloy

Table 7.2 Temperature variation, Heat flux of rectangular fin 2.5mm

E. Rectangular fin Design at 3mm Thickness

0.00 200.00 (mm)
100.00

+ s
Fig 7.17 and Fig 7.18 Show Heat flux and steady state temperature for aluminum at a 3mm thickness
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Fig 7.19 and Fig 7.20 Show Heat flux and steady state temperature for aluminum alloy at a 3mm thickness
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Temperature Total Heat Flux
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Fig 7.21 and Fig 7.22 Show Steady state temperature and heat flux for Cast iron at 3mm thickness

A: Steady-State Thermal
Temperature

Type: Temperature

Unit: *C

Time: 1

/712003 7:54 PM

799.85 Max
788.52
77719
765.86
75453
3.2
731.88
72055
709.22
697.89 Min

0.00 200.00 (mm)
| E—]
100.00

A: Steady-State Thermal
Temperature

Type: Temperature

Unit: °C

Time: 1

7712023 754 PM

799.85 Max
78852
77119
765.86
75453
man
731.88
72055
709.22
697.89 Min

0.00 200.00 (mm)
| E—
100.00

i

Fig 7.23 and Fig 7.24 Show Steady state temperature and heat flux for magnesium alloy at 3mm thickness
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F. Result table of fin at 3mm Thickness

Materials Temp °C( Temp °C(min) Heat Flux Heat flux
max) (max) W/mm?2 (min) W/mm2

Aluminum 800°C 707.89 0.341 1.8427e-003
Alloy
Magnesium 800°C 697.89 0.33771 1.8411e-003
Alloy

Table 7.3 Temperature variation, Heat flux of rectangular fin 3mm

G. Graph Reprenstation of Temperature Drop and Heat flux in Rectangular Fins

TEMPERATURE DIFFERENCE HEAT FLUX

800 0.6

700 2, 0.5} —&

600 = a2 N"

500 0.4|— Milw— =

ers R R I~ ~—  —

300 m S~ 02

100 0.1

o
FIN 2MM) s | Amen — T
= = = = Cast iron
= Alummum 701.7 718.64 730.33 m m Alloy m Alloy
= Alummum Alloy 671.37 692.88 707.89 e FIN (2MNM) 0.50949 0.4942 0.43959 0.48746
w Cast iron 564.41 599.07 624.75 e FIN 2.5MM) 0.41495 0.40463 0.36678 0.4005
= Magnesium  Alloy 658.05 681.47 697.89 e FIN (3MM) 0.34836 0.341 0.31345 0.33771
Fig 7.1.1 Fig 7.1.2

H. Now Result for Circular fin Design 2mm Thickness

300,00 (mm) }\
[ e—] Y

300,00 (mm) }\
[ —] Y

Fig 7.1.1 and Fig 7.1.2 Show Heat flux and steady state temperature for aluminum at a 2mm thickness

©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 |



International Journal for Research in Applied Science & Engineering Technology (IJRASET)

ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538
Volume 11 Issue VII Jul 2023- Available at www.ijraset.com

B: Steady-State Thermal I B: Steady-State Thermal
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Fig 7.1.3 and Fig 7.1.4 Show Heat flux and steady state temperature for aluminum at a 2mm thickness

B: Steady-State Thermal B: Steady-State Thermal
Temperature Total Heat Flux
Type: Temperature Type: Total Heat Flux
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Fig 7.1.5 and Fig 7.1.6 Show Steady state temperature and heat flux for Cast iron at 2mm thickness

B: Steady-State Thermal B: Steady-State Thermal
Temperature Total Heat Flux
Tyge.::l'empenture Type: Total Heat Flux
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Time: 1 Time: 1
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Fig 7.1.7 and Fig 7.1.8 Show Steady state temperature and heat flux for magnesium alloy at 2mm thickness
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. Result table of Fin at 2mm Thickness

Materials Temp °C( max) Temp °C(min) Heat Flux Heat flux (min)
(max) W/mm?2 Wimm?

Aluminum 800°C 727.06 0.36629 9.6623e-004
Alloy
Magnesium 800°C 719.01 0.36308 9.4401e-004
Alloy

Table 7.4 Temperature variation, Heat flux of circular fin 2mm

J. Circular fin Design at 2.5mm Thickness

200.00 (mm) ".—j
[ —]

0.31035 Max
027611

0.24187
0.20763

017339

013915

0.1049

0.070664
0.036423
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200,00 (mm) ~ Y 200.00 (mm) >
v — )

Fig 7.1.11 and Fig 7.1.12 Show Heat flux and steady state temperature for aluminum at a 2.5mm thickness
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200.00 (mm) ’ﬁ
[ —]

Fig 7.1.15 and Fig 7.1.16 Show Steady state temperature and heat flux for Magnesium alloy at 2.5mm thickness

K. Result Table of fin at 2.5mm Thickness

Materials Temp °C( Temp °C(min) Heat Flux Heat flux
max) (max) W/mm?2 (min) W/mm2

Aluminum 800°C 739.64 0.31035 2.1818e-003

Alloy

Magnesium 800°C 732.87 0.30811 2.1689e-003

Alloy

Table 7.5 Temperature variation, Heat flux of circular fin 2.5mm
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L. Circular fin Design at 3mm Thickness

A: Steady-State Thermal
A: Steady-State Thermal Total Heat Flux
Temperature Type: Total Heat Flux
Type: Temperature Unit: W/mm®
:"'“": 1C Time: 1
T 7/8/2023 10:45 AM
U085 M 0.27092 Max
795.56 e
79128 0217
786.99 AL
782.7 015142
77841 0.12155
77413 0.091677
769.84 0.061804
76555 0031931
761.26 Min 0.0020582 Min
Z‘./' Z'e
0.00 200.00 (mm) 0.00 200.00 (mm) v
100.00 100.00
.

Fig 7.1.17 and Fig 7.1.18 Show Heat flux and steady state temperature for aluminum at a 3mm thickness

A: Steady-State Thermal : Steady-State Thermal
Temperature otal Heat Flux
Type: Temperature [ype: Total Heat Flux
Unit: *C Unit: W/mm?
Time: 1 ime: 1
7/8/202310:51 AM 7/8/2023 10:51 AM

799.85 Max 0.26725 Max

794,12 023778

78839 0.20832

782.66 0.17885

776.93 014939

ma 0.11992

76547 0.000453

759.74 0.060987

754.01 0.031521

748.28 Min 0.0020543 Min

0.00 200.00 (mm)
| —
100.00

a4

N\

0.00

200.00 (mm)

| S

100.00

N

Fig 7.1.19 and Fig 7.1.20 Show Heat flux and steady state temperature for aluminum at a 3mm thickness

A: Steady-State Thermal : Steady-State Thermal
Temperature otal Heat Flux
Type: Temperature ype: Total Heat Flux
Unit: *C Init: W/mm?*
Time: 1 ime: 1
7/8/202310:47 AM /8/2023 10:47 AM
799.85 Max 0.25294 Max
7885 0.22506
77715 019719
765.8 0.16931
75445 0.14143
7431 0.11355
73174 0.085674
72039 0.057796
700.04 0.029918
697.69 Min 0.0020397 Min
0.00 200.00 (mm) v 0.00 200.00 (mm)
) L S—
100.00 100.00

Fig 7.1.21 and Fig 7.1.22 Show Steady state temperature and heat flux for cast iron at 3mm thickness
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200.00 (mm)

Fig 7.1.23 and Fig 7.1.24 Show Steady state temperature and heat flux for magnesium alloy at 3mm thickness

M. Result Table of fin at 3mm Thickness

Materials Temp °C( max) Temp °C(min) Heat Flux Heat flux (min)
(max) W/mm2 W/mm?2

Aluminum 0.26725 2.0543e-003
Alloy

Magnesium 0.26559 2.0525e-003
Alloy

Table 7.6 Temperature variation, Heat flux of circular fin 3mm

N. Graph Reprenstation of Temperature Drop and Heat flux in Rectangular Fins

TEMPERATURE DIFFERENCE HEAT FLUX
TEMPERATURE DIFFERENCE HEAT FLUX
0.4
780 & 0.35 :&*__—é_
i BB o3
720 s e ——
700 W
680 » &~ 015
660 0.1
640 0.05
620 o
600 ) )
Aluminu e St Tia Magnesmu
= Aluminum 745.04 754.64 761.26 - m Alloy mAlloy
= Aluminum Alloy T27.06 739.64 748.01 —t—FIN 2MM) 0.37346 0.36629 0.33914 0.36308
wCast iron 659.16 681.79 697.69 —m—FIN 25MM)| 031531 0.31035 0.29123 0.30811
=Magnesium Alloy 719.01 732.87 74241 —+—FINGMM) | 027092 026725 | 025204 | 026559
Fig 7.13 Fig 7.1.4
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VIIl.  VLLL. TEMPERATURE DROP COMPARISON BETWEEN CYLINDER BLOCK WITH RECTANGULAR FIN
AND CIRCULAR FIN AT 2MM THICKNESS

Materials Maximum Temperature of Temperature of Percentage (%)
Temperature Rectangular fin Circular fin Difference
°C 2mm 2mm

Aluminum 800°C 671.37°C 727.06°C 8%

Alloy

Magnesium 800°C 658.05°C 719.01°C 9%
Alloy

Table 8.1 Comparison between rectangular fin 2mm and circular fin 2mm

Graph Representation

Comparison Graph

Heat flux
0.6
05049 0.4942 0.48746
0.5 43959
04
| @)
2 oot g
£ ®Circular fm 2mm
& 02
0.1
100 4 0
Aluminum Alummum Cast iron Magnesmum
04 v v v Anqy A]loy
Alummum Alummum Castiron Mgpesium
Alloy Alloy —a— Rectfm 2mm) o Cir fm 2mm)
Fig8.1.1 Fig 812
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A. Comparison between rectangular fin 2.5mm and circular fin 2.5mm

Materials Maximum Temperature Temperature Percentage
Temperature °C of Rectangular of Circular fin (%)
fin 2.5mm 2.5mm Difference

Aluminum 692.88°C 739.64°C
Alloy

Magnesium 681.47°C 732.87°C
Alloy
Table 8.2 Comparison between rectangular fin 2.5mm and circular fin 2.Sg1m
L ]
Graph Representation
Comparison Graph
Heat Flux

200
i 8% 08
e 14% 0_70.3453!%'—W
600 0.6
500 0.5
400 040 A9t rr ¢ —pssersd——000T®

03
300 02
200 0.1
100- Recatangular fin 2.5mm 0

_ Circular fin 2 5mm AlummumAlummm Alloy Cast iron Magnestum
o ATl
Aluminum AlmmnumCast iron Magnmum g
st Rect fm (2.5mm) s Cir fm (2.5mm)
Fig 8.1.3 Fig 8.1.4

B. Comparison Between Rectangular Fin 3mm and Circular fin 3mm

Materials Maximum Temperature of Temperature of Percentage (%)
Temperature Rectangular fin Circular fin Difference
°C 3mm 3mm
Aluminum Alloy 800°C 707.89 748.01 6%
Magnesium 800°C 697.89 742.41 6%
Alloy

Table 8.3 Comparison between rectangular fin 3mm and circular fin 3mm
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Comparison Graph Heat flux
Heat flux

Comparison Graph

4% 6% 6%
12% : 77
0.35} 031345
| 0.25}
0.2}
0.15}
0.1}
0.05}
mRectangular fin 3mm
uCircular fm 3mm ol
Alummum Alummum Cast iron Magnesium

- s = = Alloy Alloy
Alummum Alummum Castiron Magnesmum ——t— —
Alloy Alloy Boct fm Juem Cor fin Jum

Fig8.1.5 Fig 8.1.6

The above graph and table show the comparison of rectangular fin and circular fin those thickness 2mm 2.5mm, 3mm. These show
graph represent the temperature distribution and heat flux and its difference

IX. CONCLUSION

The current study models a cylinder fin body using CATIA V5, and steady state thermal analysis is carried out using ANSYS
Workbench 2018. These fins are a part of the engine's air cooling system. In the current study, we investigated four
materials—Aluminum, Aluminum Alloy, Cast Iron, and Magnesium Alloy—as well as a number of other factors, including fin
shape and thickness. By observing thermal analysis results we can clearly conclude that fin material cast iron for rectangular
and circular gives the minimum temperature drop and in terms of heat flux the circular fin 2mm thickness is most effective. Now
we have compared rectangular and circular fin those thickness 2mm. we have seen minimum temperature drop in rectangular fin
and its difference from The circular fin 6% for aluminum 8% aluminum alloy 17% cast iron and 9% magnesium alloy . We have
seen effective result for 2mm fin it give better air cooling system for comparing other
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