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Abstract- Most modern internal combustion engines are cooled by a closed circuit carrying liquid coolant through channels in the engine
block and cylindrical head, where the coolant absorbs heat, to a heat exchanger or radiator where the coolant releases heat into the air.
Whereas in the air-cooled engine the heat generated is dissipated directly into the air using the engine fins. This work is a detailed design
and analysis for improving the efficiency of engine fins in a Honda 125cc engine by using the altered shape fins.
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I. PROBLEM IDENTIFICATION

With the rise in technology of two-wheelers, a high-speed operation of the vehicle is possible. The utmost drawback to this
the excessive heating of the engine. The heat generated in the engine has to be dissipated. If the oil cooling is used in the
engines it is overpriced and it also increases the weight of the engine, which leads to decrease in efficiency. Also, it has a
negative effect on the aerodynamics of the two-wheeler.

II. REASONS FOR ALTERATION OF ENGINE FINS

The reasons for alteration of the engine fins is that the square fins have lesser surface area for heat transfer, heat transfer
is dependent on the ambient temperature, the heat transfer co-efficient of the material is low.

II1. POSSIBLE SOLUTION

We have proposed the use of a coating of Aluminium nitride on the surface. Aluminium nitride is used in cooling of
electronic components as it has the higher heat transfer coefficient. We modelled a two-wheeler engine and we have
analysed the heat transfer for the engine with square fins, circular fins, angular fins, curved fins.

IV. DESIGN OF THE ENGINE WITH FINS
Steps to be followed in the design phase are:

1) A conventional size of the engine used in two wheelers is chosen.
2) The specification and sizes of the engine are collected.
3) The Engine is modelled using solidworks modelling package.

PRESENT MODEL DIMENSIONS

STROK BORE NO.  DISTANCE THICK
E(MM) (MM) OF  BETWEEN NESS
FINS  FINS (MM)

(MM)

© 2019,IRJET | ImpactFactorvalue: 7.211 | 1S09001:2008 Certified Journal | Page 2587



' ,l, International Research Journal of Engineering and Technology (IRJET)  e-ISSN: 2395-0056
IRJE-’F Volume: 06 Issue: 03 | Mar 2019 www.irjet.net p-ISSN: 2395-0072

SPECIFICATION OF THE ENGINE
AND FINS

65465 801(di) 50(cle) 54 di)

Fin pitch (mm) 9 9 9 9

50 50 50

2 D Layout of Square Fins

V. ANALYZED RESULTS OF VARIOUS STRUCTURES OF ENGINE FINS

2d layout of angular fins

2d layout of cylindrical fins
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2d layout of curved fins

ﬂ‘

Preparation for CFD

Boundarycondition |Square Aluminum | Squarealuminum
nitride
1200 1200 1200 1200
K

Engine temperature

Heat transfer co- 1000 1500 1000 1500
efficient (W/m’K)

Ambient temperature 300 300 300 300
({

Velocity (m/s) 0 0 0 0
Pressure (atm) i 1 1 1

The CFD Analysis is carried out in ANSYS
WORKBENCH 2016

Thus, the different structures of designs which is created and its characteristics are differentiated for different model and
its results are as follows,

TEMPERATURE FLOW AT THE ANGULAR ENGINE FINS
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STREAM LINE FLOW OVER AN ANGULAR ENGINE FINS
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TEMPERATURE FLOW AT THE CURVED ENGINE FINS

STREAM LINE FLOW OVER AN CURVED ENGINE FINS
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VELOCITY DISTRIBUTION OVER AN CURVED ENGINE FINS

TEMPERATURE FLOW AT THE CYLINDRICAL ENGINE FINS

VELOCITY DISTRIBUTION OVER AN CYLINDRICAL ENGINE FINS

VI. CONCLUSIONS

Design of fin plays an important role in heat transfer. There is a scope of improvement in heat transfer of air cooled engine
cylinder fin if mounted fin’s shape varied from conventional one.
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Contact time between air flow and fin (time between air inlet and outlet flow through fin) is also important factor in such
heat transfer.

Wavy fin shaped cylinder block can be used for increasing the heat transfer from the fins by creating turbulence for
upcoming air. Improvements in heat transfer can be comparing with all the four model of the engine fins geometry by CFD
Analysis and its flow characteristics are studied for all the geometries it is found that the curved fins provide better result
when compared with all the other geometries.
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