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Abstract 
An air-cooled motorcycle engine releases heat to the atmosphere through the mode of 

convection to facilitate this, fins are provided on the outer surface of the cylinder. The cooling 

fins allow the wind to move the heat away from the engine. The heat transfer rate depends 

upon the velocity of the vehicle, fin geometry and the ambient temperature. Low rate of heat 

transfer through fins is the main problem of air cooling system. Insufficient removal of heat 

from engine will lead to high thermal stresses. Engine life and effectiveness of fins can be 

improved with effective cooling. The main aim of the project is to study the existing design of 

150CC motorcycle fins and analyse the heat transfer using different geometry of fins and 

analyse effects on rate of heat dissipation from fins surfaces. Parametric models of fin block 

will develop to predict the transient thermal behaviour. The models will create by varying the 

geometry. Creo parametric is use for modelling. ANSYS Workbench is use for analysis. At last 

these software based results will compare with analytical results for validation. 
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INTRODUCTION 
Introduction of Engine Fin 

Fin is a solid extended surface protruding from 

a surface or body and they are meant for 

increasingathe heat transferarate between the 

surfaceaand the surrounding fluid by 

increasing heatatransfer area. Heat is 

transferred byaconduction within the solid and 

by convectionafrom the fin surfaceain a 

perpendicular direction to that of conduction. 

Finally, heatais lost to the surroundings. 

 

 
Figure 1: Geometry of Heat Transfer Fin 

Purpose of a Fin 

 

Fins increase the rateaof heat transfer by 

increasingathe surfaceaarea without increase 

of primary surfaceaarea. This increased 

surfaceaarea reduces the convectivearesistance 

and increases the rate of heatatransfer 

economically. The fins should have large 

surfaceaarea per unit volumeawith air passages 

with naturalalaminar flow for increasedarate of 

heat transfer. It increasesathe heat 

exchangeafinned cylinderablock (figure 1). 

 

To increase heatatransfer by increasing the 

surfaceaarea without increaseaof primary 

surfaceaarea. FINainvolves both (conductive + 

convective) heatatransfer. Finallyait loses 

heatato theaatmosphere (figure 2 and figure 3). 

 

Different Types of Fin: 

Fins can be broadly classified as: 

➢ Longitudinalafin 

➢ Radialafin 

➢ Pin fin 
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Figure 2: Longitudinal Fin with Various Profile 

 

 
Figure 3: Radial & Pin Fin with Various Profile 

 

Mode of Heat Transfer: 

Three modes of heat transfer are there: 

(1) Conduction 

(2) Convection 

(3) Radiation 

 

Conduction: 

Conductionais a mechanism of heatatransfer 

takes place due to a temperatureadifference in 

bodyaor between bodiesain thermal 

contact,awithout mixing ofamass. The rateaof 

heat transferathrough conductionais governed 

by the Fourier’s lawaof heataconduction. 

Q = -kA(dT/dx), where k = Thermal 

Conductivity 

A = Cross Section Area 

dT/dx = Temperature Gradient 

 

Convection: 

Convectionais a process ofaenergy transport 

affected by the circulationaor mixing of a fluid 

medium. The rateaof convectiveaheat transfer 

is governedaby the Newton’s lawaof cooling. 

 

Q = hA(Ts-T∞), where h = Co-efficient of 

convective heat transfer 

A = Surface Area 

Ts & T∞ = Surface and ambient temperature 

 

Radiation: 

Radiation is theatransmission of heatain the 

form of radiantaenergy or wave motionafrom 

one bodyato another acrossaintervening space. 

The rateaof heat radiationathat can be 

emittedaby a surface at a 

thermodynamicatemperature is based on 

Stefan-Boltzmannalaw. 

Q = σAT4, where σ = Stefan-Boltzmann 

constant T = Temperature 

A = Area 

Application of Fin: 

1) Air cooled cylindersaof aircraft 

engines, I.C. engines and air compressor 

2) Refrigerationacondenser tubes 

3) Reciprocatingaair compressors 

4) Semiconductoradevices 

5) Automobilearadiator 

6) Economizersafor steam power plants 

7) Electrical transformersaand motors 

8) Cooling coils and condenseracoils in 

refrigerators and air conditioners (table 1) 

 

Comparison of air and liquid cooling 

system: 

Table 1: Air Cooling VS Water Cooling 

System 
Air Cooling system Water cooling system 

Due to direct transfer of 

heat from engine to air, no 

water jacket, radiator and 

water pump are required. 

Therefore weight is reduced. 

Need for pump and radiator 

increases weight and air 

resistance of vehicle. 

Engine is smaller in size and 

its design much simpler. 

Engine has larger 

dimensions and its design is 

more complex. 
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Warm-up performance of 

air-cooled engine is better. 

This results in low wear to 

cylinders. 

Warm-up performance is 

poor and results in greater 

cylinder wear. 

Air cooling cannot be 

employed for low specific 

output engines due to 

complex nature of fins 

required. 

Since heat transfer 

coefficient of water is about 

350 times that of air, water-

cooling can be used for 

high specific output 

engines. 

Air cooled engine is less 

sensitive to climatic 

conditions. Anti-freeze 

solution is not needed. 

Engine performance is 

more sensitive to climatic 

conditions. Cold weather 

starting requires use of anti-

freeze solutions. 

 

Literature review  

Ertan Buyruk et al. [3] conducted studyaon 

Enhancement of Heat Transferafor Plate Fin 

Heat Exchangers. In this paper, heatatransfer 

and pressureadrop for a rectangularafins with 

different finatypes of innerazigzag-flat-outer 

zigzag (B-type) and outerazigzag-flat-outer 

zigzag (C-type) and with variousafin angles of 

30° and 90° for 2mm heightaand 10mm 

lengthaoffset from theahorizontal direction. 

For value of Reynolds no. is 400,athe pressure 

drop is analysed, that shows valueaof high 

pressureadrop is obtained for 30° finaangle 

than 90° angle. Nusseltanumber is increases 

with the Reynoldsanumber. That paper have 

the goal to increase theaefficiency of plate fin 

heataexchangers by optimizing finatypes, fin 

angles, finaintervals and fin heights, 

offsettingafins along the horizontaladirection 

for a channelahaving 30° angle. 

 

M. Anish et al. [2] conducted study on 

ExperimentalaInvestigation and HeataTransfer 

Process. In paper, they were studied about the 

different notchaconfiguration. The 

arrangement of Finafinds wide applicationsain 

heat transfer studies. The keyafactor is the fin 

geometry which is much significantain the fin 

arrays. Here threeatype of fin case were 

studied, 1. Fin with triangularanotch 2.fin with 

circular notch & 3. Fin withoutanotch. By the 

experiment, it has been understood that the 

rate of heatatransfer is increased by having a 

circularanotch at the Centre of finawhen 

compared with triangularaand without notch. 

 

Marcelo Moreira Ganzarolli et al. [3] 

conducted study on OptimumaFins Spacing 

and Thickness of a Finned HeataExchanger 

Plate. In paper, thermaladesign of a heat 

exchanger using air as the workingafluid was 

performed with aims; minimumainlet 

temperature difference and minimumanumber 

of entropy generationaunits. According to 

calculation, it observed that desiredaminimum, 

either dT or Ns was attained very smoothly 

with the fin thicknessaand more sharply with 

the finaspacing. It was concluded, the design 

based on minimum Ns indicated 

optimumavalues for thickerafins and larger 

spacing, due to larger finaspacing, 

reducingamaterials & manufacturing costs. 

 

Vladimir Glazar et al. [4] conducted study on 

Numerical Study of HeataTransfer. In this 

paper an analysis of laminaraheat transfer and 

fluidaflow in a wavy fin-and-tubeaheat 

exchanger has been carried out. It calculated 

velocityavectors, temperatureafields, and heat 

transferacoefficients in the boundary layer, as 

well as pressureadrops. The effect of inlet air 

velocity, as well as finapitch on heatatransfer 

characteristics has been studied numerically. 

In cases when resulting optimal finapitches 

tend to small values, related pressure drops 

become economically for 

practicalaapplications due to increased energy 

demands. It can be concluded that presented 

work could provide guidelines for 

thermalaperformance and design optimization 

of a wavyafin-and-tube heat exchanger. It also 

conclude wavyaangle α is 15 to16 for optimal 

heat transfer. 

 

Deepak Gupta et al. [5] conducted study on 

Designaand Analysis of CoolingaFins. In this 

paper they have studied on 100cc Hero 

HondaaMotorcycle and modelled in 

parametric 3D modelling software 

Pro/Engineer. Present used material for 

finabody is aluminiumaalloy and internal core 

with greyacast iron. They were replacing in 

material with Aluminium alloya6063 and Grey 

castairon separately for entire body. They used 

circularashape fin in place of rectangle fin. It 

also is reducingathe thickness from 3 mm to 

2.5 mm. By varying materials, geometryaand 

thickness, it observed that Aluminiumaalloy 

6063 and thickness of 2.5mm is better, since 

heat transfer rate is more. It concluded 

efficiency and effectivenessais also more. 

 

Md. Farhad Ismail et al. [6] conductedastudy 

on Numerical Investigationaof Turbulent 
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HeataConvection from Solid and 

LongitudinallyaPerforated RectangularaFins. 

In paper, they conclude that to improveathe 

cooling performanceaof heat sink, perforations 

such as smallachannels of squareaand circular 

crossasections are arranged along with 

streamawise fin’salength. A 

numericalainvestigation is conducted for study 

of three-dimensionalafluid flow and 

convective heatatransfer from an array of solid 

and perforatedafins, mounted on a flat plate. 

Numericalasimulation is validated with the 

published experimentalaresults good 

agreement isaobserved. To obtain 

higheraperformance from a heat sink, more 

surfaceaarea, less weight, and loweracost are 

necessary. Generally optimizationaof fins is 

focused on to maximize heat dissipationarate 

and to minimize pressureadrop for a given 

mass or volume of the heatasink .Contact 

surface of perforatedafin is high with 

comparisonaof solid fins. Thus theaperforated 

fins have higheraefficient than the solid fins. 

 

Long Huang et al. [7] conductedastudy on Air 

flow distribution and designaoptimization of 

variable geometry. This paper presented 

optimizationastudies on variableageometry 

micro-channel heataexchanger designs to 

investigate their performanceapotential. The 

ever-evolving simulation and 

manufacturingacapabilities have given 

engineers new opportunitiesain pursuing 

complex and cost-efficientanovel heat 

exchangeradesigns. The aim of this new 

concept is heat transferaenhancement, material 

savings and fulfilling special design and 

applicationarequirements. The 

optimizationastudy shows a 35 per cent 

reduction in materialaand 43 per cent savings 

in envelopeavolume for a variableageometry 

for the sameaperformance. 

 

C. Zamfirescu et al. [8] conducted study on 

CascadedaFins for Heat Transfer 

Enhancement. In paper, new designaconcept 

of fin was studied in detail. Here fin made in 

two materials are copper & aluminium. It is 

sufficientato consider the most basic case of 

one-dimensionalaheat conduction through 

rectangular-triangular, rectangular-rectangular 

and rectangular-parabolicacascaded fin. Here, 

three basic configurations of cascadedafins 

made from two materials. The base portion of 

fin is made with the highest thermal 

conductivityamaterial, it is called first 

material. At the fin’satip are considered three 

profiles (rectangular, triangular and parabolic) 

made in a different materialawhich thermal 

conductivity is lower. Therefore it was 

concludeathat cascaded fins with rectangular-

triangularastructure are the most 

interestingapractical solution among the 

threeacases analysed. 

 

S. W. Chang [9] conducted study on Detailed 

HeataTransfer Measurements of CurvedaFin 

Channels. In paper, they studied on 

Nusseltanumber (Nu) distributions over six 

finasurfaces are presented for two sets of 

curvedafin channels with twin- and single-

flow exits. This study investigatesathe impacts 

of L/D ratio on local and spatiallyaaveraged 

heat transfers in a selected curvedafin channel 

with its cross-sectionalashape specified by 

AVC International Ltd. Heat transferatests are 

performed for three curved finachannels of 

L/D ratios of 9.8, 16.2, and 22.5 with twinaand 

single exist. The Nu values over curveafin 

surfaceadecreases with the increaseaof L/D 

ratio but increases with the increaseaof Re. 

Better cooling performance in the curvedafin 

channel with twin exitsain the short fin 

channel (L/D = 9.8) as a result of high 

heatatransfer over the entire curvedafin 

channel. 

 

R. Chakraborty et al. [10] conducted 

studyaon Thermal Analysisaof Semi-circular 

Fins. In present paper, the non-

linearadifferential equation of semi-

circularafin model has been solved 

usingafinite-difference method using 

MATLABasoftware. It observed various 

conditions such as increaseasize of fin or 

increases the numberaof fin. By calculations & 

experimentally it concluded, the results grossly 

indicate that a largerafin number is desirable 

for higheraefficiency of semi-circularafin. 

 

Pardeep Singh et al. [11] conducted study on 

Designaand Analysisafor Heat Transfer 

throughaFin with Extensions. In this research, 

the heatatransfer performance of fin is 

analysedaby design of fin with 

variousaextensions. Fin with various 



Trends in Machine Design 

Volume 5, Issue 3 

ISSN: 2455-3352 (Online) 

 

TMD (2018) 1-17 © STM Journals 2018. All Rights Reserved                                                                  Page 5 

 This galley proof is primarily for author approval. Do not upload, share, distribute or print this article. 

extensionsadesign with the help of software 

AutoCAD. Analysis of finaperformance done 

through the software Autodeskasimulation 

multi physics. Types ofaextension provided on 

fin such as 

(a) Rectangular extensions, (b) Trapezium 

extensions, (c) Triangularaextension, and (d) 

Circular Segmental extension. It was observed 

that heatatransfer through fin with 

rectangularaextensions higher than that of fin 

with other typesaof extensions. Near about 

ranging 5% to 13% more heat transfer can be 

achieved with these various extensions on fin. 

 

Ching-yu Yang et al. [12] conducted study on 

Designaof a Longitudinal CoolingaFin with 

Minimum Volume by a ModifiedaNewton–

Raphson Method. In this paper, the minimal 

volumeaof nonlinear longitudinalacooling fin 

design problem by using a modified Newton–

Raphsonamethod is presented. The profile of 

the fin is built by B-splineacurve in which the 

control points of the B-splineacurve are 

regarded as optimizationavariables. In this 

section, fouracases with the various boundary 

conditions and thermalaproperties of the 

longitudinalafin are adopted to illustrate the 

proposed method. The optimalaresults are 

compared to the Schmidt andaAzarkish results. 

It is concluded that the B-splineawith the 

second degree and three controlapoints could 

be used enough to find the minimumavolume 

of the longitudinalafin for the linear and 

nonlinearafin design problems. The modified 

Newton–Raphsonamethod is an efficient and 

accurateamethod in finding the minimum 

volume of the nonlinearalongitudinal cooling 

finadesign problem. 

 

M.G. Sobamowo[13] conducted study on 

Analysis of Convective Longitudinal Fin with 

Temperature-Dependent Thermal Conductivity. 

In this study, finite differenceamethod is used 

for analysisaof heat transfer in a 

longitudinalarectangular fin with temperature 

dependent thermalaconductivity and internal 

heatageneration. It obtains solution of the 

problem using MATLABasoftware. The 

numericalasolution was validated with the 

exact solution for the linearaproblem. It shows 

that fin temperatureadistribution, total heat 

transfer, and fin efficiencyaare significantly 

affected by the thermo-geometricaparameters 

of the fin. Also, for the stable solution, theafin 

thermo-geometric parameteramust not exceed 

a specific value. The result was validatedawith 

other previousaresults from other 

researchapaper. 

 

M. Yaghoubi et al. [14] conducted study on 

An Investigation of NaturalaConvection Heat 

Transferafrom a Horizontal CooledaFinned 

Tube. In paper, Radiationaand Natural 

convection heatatransfer from a cold 

horizontal compactafinned tube is studied 

experimentallyaand numerically. For 

experiments, temperatureaof surrounding air is 

varied results show that cold airastarts from 

the upper point and moves downward and that 

convectiveaheat transfer is higher 

thanaradiation. For a low spacing in between 

fin, flow ofawind in between fins is very 

limited, and it makes a fin haveaan almost 

uniformatemperature. For cold finned tubes, 

Nusseltanumber is slightly greater than that of 

a hot finnedatube. 

 

Raseelo j moitsheki et al. [15] 

conductedastudy on Transient heatatransfer in 

longitudinal finsaof variousaprofiles. The 

transient heat transfer in a longitudinalafin of 

various profiles was studied. The effects of 

realistic finaparameters such as the thermo 

geometric fin parameter and the exponent of 

the heatatransfer coefficient on the 

temperatureadistribution are studied. The 

thermo geometric finaparameter also increases 

when the Biot number is increased. This may 

be practicalain a confined region where the 

lengthaof the fin cannot be increased. They 

can thus deduce that the influence of the 

thermoageometric parameter and the exponent 

n is very likely related to thermalainstability; 

in our case this was observed for the 

triangularaand concaveaprofiles. 

 

Somayyeh Sadri et al. [16] conducted study 

on Efficiencyaanalysis of straight fin with 

variable heatatransfer coefficient and 

thermalaconductivity. In this study, differential 

transformationamethod (DTM) is used to 

obtain the efficiencyaand behaviour of a 

straight fin with variable thermalaconductivity 

and heat transferacoefficient. DTM is used for 

solving non-linearaequation. Results were 

finding for various cases such 
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as:acondensation or laminarafilm boiling, 

forcedaconvection, laminar and 

turbulentanatural convection, nucleate boiling, 

andaradiation. The evaluate results from DTM 

are compared with the numerical solution to 

verify the accuracy of this proposed method. 

They observed the effect of the modes of 

heatatransfer on finaefficiency. It concludes 

that for radiation heat transfer, 

thermalaefficiency reaches its maximum 

value. 

 

N. Senthil kumar et al. [17] conducted study 

on Modificationaand Analysis of Compressor 

IntercooleraFin. The main objective of this 

work is to increase the amount of heatatransfer 

from the hot air when it passed through 

theaintercooler. The best design for 

maximumaheat transfer is chosen by 

threeaparameters such as finamaterial, shape 

of finaand thickness of pipe using Taguchi’s 

Designaof Experiments (DOE). ANSYS 

software was used for the finite element 

analysis. A validation analysis is performed 

with the optimum control parameters. Design 

of experiment is a statisticalatechnique, used 

to study many factor simultaneously and 

mostaeconomically, in which best combination 

factor can be determined. 

 

Seiyed E. Ghasemi et al. [18] 

conductedastudy on Thermal Analysis of 

ConvectiveaFin with Temperature-

DependentaThermal Conductivity. In this 

paper, Differential transformationais used for 

solving the non-linear distribution equation in 

a longitudinalafin. Two main cases are 

consider to solve problem, first case is heat 

generation is variable and second case is heat 

generation and also thermalaconductivity are 

variable .DTM is very effectiveaand 

convenient compared to numerical method. In 

paper they found that the local finatemperature 

increases as the parameters G, εg, and εc 

increase. The increase inaparameter εg implies 

that the heat generation is increased and hence 

it causes to produce a higher temperature in 

the fin. Anaincrease in εc means the 

thermalaconductivity of the fin is increased 

and it makes more heat conductingathrough 

the fin and local temperatureawill increase. 

Federico Brusiani et al. [19] conducted study 

on Definition of A CFDaMethodology. On the 

basis of the operating coolingafluid, internal 

combustion engineacooling systems can be 

classified in two areas: air coolingasystem and 

liquid-coolingasystem. To assure the necessary 

heat waste in air-cooled engines, the key point 

is the optimizationaof the air flow over the 

cylinder external surface. Airaflow separation 

from cylinderaexternal surface can result in 

high temperatureagradients inside the cylinder 

volume causingadestructive heat problemafor 

the engine. It can be avoided only by a fine 

optimizationaof the cylinder fin design placed 

externally to the cylinder surface. In this paper 

3D CFDasimulation methodology applied on 

two machine, brush-cutteramachine and edge 

trimmeramachine. This work was aimed to 

defined CFDasimulation methodology to 

evaluate overall thermal behaviour of air-

cooledaengine. The methodology is reliable as 

well as it was possible to appreciate the more 

capability. 

 

Tytus Tolwin[20] conductedastudy on A 

Coupled Numerical HeataTransfer in the 

Transient MultiaCycle CFD AircraftaEngine. 

The paper discusses the research results on a 

high power air-cooledaaircraft radial engine. 

The temperatureadistribution in a reciprocating 

combustionaengine has an impact on its wear 

and thermalaefficiency. The numerical steady 

state heatatransfer model was used to calculate 

the externalasurfaces heat transfer 

coefficientaand to develop two 

transientacoupled models - one for the 

temperature distribution and one for engines 

transient in-cylinder processes. A temperature 

distributionawas investigated in different 

modelaregions. Weak engineacooling may 

cause adverse effects in terms of cylinder 

surfaceatribology and mechanicalastrength. 

High temperature hotaspots can appear that 

cause knock combustion. The changeaof 

temperature over time is inversely proportional 

to the change of heat capacity. The Biot 

number for an engine headaand cylinderadoes 

not exceed the value of 0.1. The use of a 

complex coupled engineamodel requires more 

model preparationatime and computational 

time. 
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Deep N. Patel et al. [21] conducted studyaon 

Fin Analysis for HeataTransfer Rate 

Augmentation of AiraCooled IC Engine. 

Heatadissipation is one of the most important 

considerations in engineadesign. Enginealife 

and effectivenessacan be improved with 

effective cooling. The coolingafins allow the 

wind or air to move the heat away from the 

engine. Low rateaof heat transfer through 

cooling fins is the main problem in this type of 

cooling. To perform the study, virtual 

simulation by aCFD approach is proposed. 

Here’s the obtained surface heat 

transferacoefficient at the different 

windavelocity is validated with the 

experimentaladata derived by Yoshida et al 

and Thornhill et al. By comparing simulation 

result with experimentaladata for surface heat 

transfer co-efficient, it is clearly observed that 

the results are found to be in closeaagreement 

with their finding (Figure 4 and figure 5) 

 

Air cooled Engine Block: 

 Figure 4: 150 CC Engine Block 

Material of Fin: 

• Aluminum alloy A356 main feature for its 

popularity is its less weight, low density, 

this reduce the weight of the engine as 

well as in the engine (table 2). 

• The material have good machinability and 

also, able to absorb the vibration energy. 

Chemical composition: 

 

 

Existing Engine Fin Data: 

Table 2 Data Collection. 

Engine Capacity 150 CC 

Thermal Conductivity of Al alloy 200 W/mk 

Convective heat transfer coefficient 230 W/m k 

Width of Fin 155 mm 

Thickness of Fin 3 mm 

Fin Pitch 9 mm 

Numbers of Fin 6 

 

Modelling of Existing Air Cooled Block: 

Existing air cooled block is modelled in cero 

parametric 3.0 (figure 6, 7 and figure 8). 

 

 
Figure 5: Modelling of Air Cooled Block 



 

Design and Thermal Analysis of Fins for Air Cooled Engine by Varying its Geometry             Vora and Vaishnav 

 

 

TMD (2018) 1-17 © STM Journals 2018. All Rights Reserved                                                                 Page 8 

 This galley proof is primarily for author approval. Do not upload, share, distribute or print this article. 

Transient Thermal Analysis Results: 

a) Transient Thermal 

 
Figure 6: Transient Thermal 

 

b) Temperature Distribution 

 
Figure 7: Temperature Distribution 

 

c) Total Heat Flux 

 
Figure 8: Total Heat Flux 
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The Obtained result shows the value of total heat flux 1.45 x 107 W/m2 as in fig. 

 

d) Directional Heat Flux 

 
Figure 9: Directional Heat Flux 

 

The Obtained result shows the value of directional heat flux 1.31 x 107 W/m2 as in fig 9. 

 

Transient Thermal Analysis Results with Fine Mesh: 

a) Temperature Distribution 

 
Figure 10: Temperature Distribution 

 

b) Total Heat Flux 

 
Figure 11: Total Heat Flux 
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The Obtained result shows the value of total heat flux 1.55 x 107 W/m2 as in fig.11. 

c) Directional Heat Flux 

 
Figure 12: Directional Heat Flux 

 

The Obtained result shows the value of directional heat flux 1.41 x 107 W/m2 as in fig 12. 

 

Modelling of S–Shape Air Cooled Block: 

 
Figure 13: Modelling of S-Shape Air Cooled Block 

 

 
Figure 14: 2D Drawing of S-Shape Fin 
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Results For S-Shape Fin: 

Transient Thermal Analysis Results: 

a) Transient Thermal 

 
Figure 15: Transient Thermal. 

 

b) Temperature Distribution 

 
Figure 16: Temperature Distribution. 

 

c) Total Heat Flux 

 
Figure 17: Total Heat Flux 



 

Design and Thermal Analysis of Fins for Air Cooled Engine by Varying its Geometry             Vora and Vaishnav 

 

 

TMD (2018) 1-17 © STM Journals 2018. All Rights Reserved                                                                 Page 12 

 This galley proof is primarily for author approval. Do not upload, share, distribute or print this article. 

The Obtained result shows the value of total heat flux 1.79 x 107 W/m2 as in fig 17. 

 

d) Directional Heat Flux 

 
Figure 18: Directional Heat Flux 

 

The Obtained result shows the value of directional heat flux 1.58 x 107 W/m2 as in fig 18. 

 

Transient Thermal Analysis Results with Fine Mesh: 

a) Temperature Distribution 

 
Figure 19:Temperature Distribution 

 

b) Total Heat Flux 

 
Figure 20: Total Heat Flux 
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The Obtained result shows the value of total heat flux 1.69 x 107 W/m2 as in fig 20. 

 

c) Directional Heat Flux 

 
Figure 21: Directional Heat Flux 

 

The Obtained result shows the value of directional heat flux 1.47 x 107 W/m2 as in fig 21. 

 

Modelling of Tapper Tip Shape Air Cooled Block: 

 
Figure 22: Modelling of Tapper Tip Shape Air Cooled Block 

 

Results For Taper Tip Fin: 

Transient Thermal Analysis Results: 

a) Transient Thermal 

 

 
Figure 23: Transient Thermal 
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b) Temperature Distribution 

 
Figure 24: Temperature Distribution 

 

c) Total Heat Flux 

 
Figure 25: Total Heat Flux 

 

The Obtained result shows the value of total heat flux 1.54 x 107 W/m2 as in fig 25. 

 

d) Directional Heat Flux 

 

 
Figure 26: Directional Heat Flux 



Trends in Machine Design 

Volume 5, Issue 3 

ISSN: 2455-3352 (Online) 

 

TMD (2018) 1-17 © STM Journals 2018. All Rights Reserved                                                                  Page 15 

 This galley proof is primarily for author approval. Do not upload, share, distribute or print this article. 

The Obtained result shows the value of directional heat flux 1.49 x 107 W/m2 as in fig 26. 

 

Transient Thermal Analysis Results with Fine Mesh: 

a) Temperature Distribution 

 
Figure 27: Temperature Distribution 

b) Total Heat Flux 

 
Figure 28: Total Heat Flux 

 

The Obtained result shows the value of total heat flux 1.56 x 107 W/m2 as in fig 28. 

 

c) Directional Heat Flux 

 
Figure 29: Directional Heat Flux 
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The Obtained result shows the value of directional heat flux 1.45 x 107 W/m2 as in fig 29 

 

Results and Discussion: 

Table 2 Results and Discussion 

 Existing Fin S-Shape Fin Taper Tip Fin 

Total Heat Flux 1.45 x 107 W/m2 1.79 x 107 W/m2 1.54 x 107 W/m2 

Directional Heat Flux 1.31 x 107 W/m2 1.58 x 107 W/m2 1.49 x 107 W/m2 

Total Heat Flux with Fine Mesh 1.55 x 107 W/m2 1.69 x 107 W/m2 1.56 x 107 W/m2 

Directional Heat Flux with Fine Mesh 1.41 x 107 W/m2 1.47 x 107 W/m2 1.45 x 107 W/m2 

Effectiveness 1.88 2.35 2.16 

Drag Co-efficient 1.28 1.28 1.14 

Drag High High Compare to low 

Manufacture of Engine block Easy Difficult Easy 

 

CONCLUSION 
In present work, an air cooled block of 150 CC 
motor cycle engine is modelled and transient 
thermal analysis is done by using ANSYS. A 
significant conclusions derived from this work 
are highlighted below. 

• Models for three different shapes of fins i.e. 
rectangular, taper tip and S-shape were 
developed and effects of heat transfer and 
effectiveness of fins are investigated. An 
Analysis is carried out in ANSYS to find the 
effect of change in geometry of fins in terms 
of temperature distribution and heat flux. 

• Results obtained by analysis and analytical 
calculation show that heat flux and 
effectiveness are increases after changing 
fin geometry and it is observed that heat 
flux and effectiveness are more in case of 
taper tip fins compared to rectangle fins 
and also more in “S‟ shape fins compared 
to taper tip fins model. 

• The effectiveness of fin increases 
considerably to the extent of 14.89% in 
case of taper tip fin and 25% in case of s-
shape fin compared to the existing 
rectangular fin. 

• Overall, this study has provide useful 
information and some insight in respect of 
increasing fin effectiveness for air cooled 
engine block by changing it’s geometry. 
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