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Abstract
The main aim of the project is to analyze theriihal properties by varying geometry, material and

thickness of cylinder fins. Parametric models dinder with fins have been developed to predictttiaasient
thermal behavior. The models are created by vgrtfie geometry, rectangular, circular and curvexpet fins
and also by varying thickness of the fins. The 38deling software used is Pro/Engineer.The analgsitone
using ANSYS. Presently Material used for manufaotucylinder fin body is Aluminum Alloy 204 whichals
thermal conductivity of 110-150W/mk. We are anahggithe cylinder fins using this material and alsing
Aluminum alloy 6061 and Magnesium alloy which hdmgher thermal conductivities.
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Introduction
The internal combustion engine is an engine in i@ combustion of a fuel (normally a fossil ljue

occurs with an oxidizer (usually air) in a combastichamber. In an internal combustion engine, the

expansion of the high-temperature and -pressuresgaoduced by combustion applies direct forceotnes

component of the engine, such as pistons, turbimeeb, or a nozzle. This force moves the compooestt a

distance, generating useful mechanical energy

Necessity Of Cooling System In Ic Engies

Figure 1.1 IC engine cooling system

All the heat produced by the combustion of fuelthe engine cylinders is not converted into useful
power at the crankshatft. A typical distribution foe fuel energy is given below:

Useful work at the crank shaft = 25 per cent Loss to the cylinders walls 38 per
cent
Loss in exhaust gases = 35 pet ceoss in friction =10 per
cent

Steps Involved In The Project
1. Modeling 2. Theoretical Calculation. Bransient Thermal Analysis

http: // www.ijesrt.cor(C)lI nternational Journal of Engineering Sciences & Research Technology
[1519-1523]



[Saravanan, 3(3): March, 2014] ISSN: 2277-9655
Impact Factor: 1.852

Literature Survey

Cooling System Of Ic Engines : Heat engines generate mechanical power by exttpeirergy
from heat flows, much as a water wheel extractshaeical power from a flow of mass falling through
a distance. Engines are inefficient, so more heargy enters the engine than comes out afaneal
power; the difference is waste heat which mustdmeaved. Internal combustion engines remove wasi¢ he
through cool intake air, hot exhaust gases, antiogxgngine cooling

Basic Principles : Most internal combustion engines are fluid coolaihg either air (a gaseous
fluid) or a liquid coolant run through a heat extber (radiator cooled by air. Marine engines and
some stationary engines have ready access to @ Va@lgme of water at a suitable temperature. Themwa
may be used directly to cool the engine, but oftaa sediment, which can clog coolant passage$emnicals,
such as salt, that can chemically damage the engmes, engine coolant may be run through a heatanger
that is cooled by the body of water

Thermal Analysis : Thermal analysis is a branch of materials scienbera the properties of
materials are studied as they change with temperatbeveral methods are commonly used - these are
distinguished from one another by the property Whg measured. Thermal Analysis is also often 2@
term for the study of Heat transfer through dtmes. Many of the basic engineering data rowdelling
such systems comes from measurements of heatibapnd Thermal conductivity.

Equations
Length of fin (L)=130mm=0.13m

Width of fin (b)=130mm=0.13m
Thickness y=2.5mm

2y=5mm=0.005m

Perimeter of fin (P) = 0.1273m
K=conductivity of fin material =120W/Mk

h=heat transfer coefficient =25\
Cross sectional area of fincAbxy

Where T=temperature of cylinder head=458katmospheric temperature=313K
x=distance measured from base of fin=65mm=0.065m.

Maximum heat transferable by fin when if entire fin at base temperature
Qmax=h (PI) (b-ta) = h (P))©o 1 = (Qfin/Qmax)

Effectiveness of fin

__heat lost with fin
" heat lost without fin

Where

L = Length of fin (m) W = Width of fin (m)

& = Thickness of fin (m)

P = Perimeter of fin (m)

Ac = Cross sectional area of fin (m2)

K = Conductivity of fin material (W/mK)

h = Heat transfer coefficient (W/m2K)

0 = Temperature (K)

00 = Temperature (K)

T = Temperature of cylinder head (K)

Ta = Atomspheric temperature (K)

x = Distance measured from base of fin (m)

Q = Heat lost by fin (W/m) € = Effectiveness af fi
A = Contact Area (m2)

Ti = Inside Temperature (K)

To = Outside Temperature (K) U = Film Coefficied¢/m2K) q = Heat Flow (W)
h = Heat Flux (W/m2)

Tg=Th
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Aluminum Alloy 6061 — 3 Mm Thickness (Curved & Circular Shapes)

Material Properties

Thermal Conductivity — 180 w/mk

Specific Heat — 0.896 J/g °C

Density — 2.7g/cc

Loads

Temperature -558 K

Film Coefficient — 25 w/mK Bulk

Temperature — 313 K

NODAL TEMPERATURE: THERMAL GRADIENT SUM :

AN HODAL 30LUTION AN

— S
-— r 1 004501 .7T11374 1.413 2.124 2.831
oz 62 %38 20 = N- .358138 1.085 1771 2.473

.......

NODAL TEMPERATURE: THERMAL GRADIENT SUM :

Analysis Results Table

5.1 Rectangular Fins

3 mm Thickness 2.5mm Thickness
Aluminum Aluminum . Aluminum Aluminum .
Alloy204 | Alloy6061 | MaGNESUM | 50004 | Alloyeoe1 | Miagnesium
Nodal
Temperature | 558 558 558 558 558 558
K
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Thermal
Gradient 6.997 4.85 5.434 5.319 3.684 4.128
(K/mm)
Thermal Flux | g39666 0.873051 0.863962 0.638316 0.66133 0.656373
(Ww/mn?)
5.2 Circular Fins
3 mm Thickness 2.5mm Thickness
Aluminum Aluminum . Aluminum Aluminum .
Alloy204 | Alloy6061 | MAINESUM [ 100204 | Alloy 6061 | Magnesium
Nodal
Temperature| 558 558 558 558 558 558
K
Thermal
Gradient 14.608 10.612 11.736 16.117 11.744 12.165
(K/mm)
Thermal
Flux 1.753 1.91 1.866 1.934 2.114 1.934
(w/mn?)
5.3 Curved Fins
3 mm Thickness 2.5mm Thickness
Aluminum Aluminum . Aluminum Aluminum .
Alloy204 | Alloy6061 | Magnesium | 00204 | Alloy 6061 | Magnesium
Nodal
Temperature | 558 558 558 558 558 558
K
Thermal
Gradient 4.632 3.184 1.809 2.482 1.609 3.575
(K/mm)
Thermal Flux| g 555799 | 0573126 | 0.287604 | 0.207862 | 0.289587 | 0.568437
(w/mn?)
Mass Of Cylinder Fins
3 Mm THICK FINS
Al 204 Al 6061 Mg
Rectangular 1.01€0279 Kg 9.73¢5552 €' Kg 8.9459618€¢” Kg
Circular section 1.1846582 Kg [ 11423490 Kg 1042687  Kg
Curved fins 8.9376056¢& Kg | 8.6184054& Kg 7.9161649¢ Kg
2.5 Mmthick FINS
Al 204 Al 6061 Mg
Rectangular 9.7228382¢ Kg 9.3755940¢ Kg 8.6116567¢ Kg
Circular section 1.1204059 Kg | 1.0803914 Kg 9.9235955¢@ Kg
Curved fins 9.2521898¢ Kg 8.9275458 Kg 8.1947967 & Kg
Theoretical Results Table
HEAT
THICKNESS || 55T | EFFECTIVENESS | EFFICIENCY
(mm)
(W)
3 132.369 | 56.56 15.3
Al204 155 140.64 | 61.96 115
Al 3 128.64 | 69.28 11
RECTANGULAR 6061 | 25 1300 | 7589 8.8
N 3 131.21 | 65.11 12.4
9 25 132.27 71.33 118
3 26€9 56.6 23.33
Al204 55 269 61.96 26.2
Al 3 151.04 | 69.28 26.99
CIRCULAR 6061 | 25 151 75.89 268
M 3 27247 | 65.11 19.3
9 25 27247 | 71.33 19
3 69.84 56.56 23.33
A204 55 43.32 61.96 10
Al 3 64.49 69.28 12.7
CURVED 6061 | 25 7048 | 75.89 122
M 3 62.76 65.11 13.9
9 25 58.15 71.33 12.7
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Conclusion

In this project we have designed a cylinder fin yoged in a 100cc Hero Honda Motorcycle and
modeled in parametric 3D modeling software Pro/EBegi. Present used material for fin body is Aluminu
alloy 204. We are replacing with Aluminum ogll 6061 and magnesium alloy. The shapehef fin is
rectangular; we have changed the shape with cireud curve shaped. The default thickness of fiBnisn; we
are reducing it to 2.5mm.

By reducing the thickness and also by changingstiepe of the fin to curve shaped, the weight of the
fin body reduces thereby increasing the efficientlye weight of the fin body is reduced when Magummesi
alloy is used.

We have done thermal analysis on the fin body byimg materials, geometry and thickness. By
observing the analysis results, using circular fimterial Aluminum alloy 6061 and thickness of 2mbns
better since heat transfer rate is more. But bggusircular fins the weight of the fin body increasSo if we
consider weight, using curved fins is better thdineo geometries. So we can conclude that using riahte
Aluminum alloy 6061 is better, reducing thicknegs2t5mm is better and using fin shape circular tglysis
and fin shape curved by weight is better. We hage dbne theoretical calculations to determine tet fhost,
effectiveness and efficiency of the fins. By obsegvthe results, using circular fins the heat lsstmore,
efficiency and effectiveness is also more.

Future Scope

In this thesis, we concluded that using circulasfis better, but circular fins are mostly usedénrtical engines
than horizontal engines and also by using thatwtbight of the fin body is also increases. By usinigved fins,
the fin body weight is less, so more experimengstarbe done to use curved fins for the fin bodfuinre.
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