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Sarvesh Bhushan Vartak !, Sagar Vaze ?, Rishablh Melwanki ’

! Department of Mechanical Engineering, Vidyavardhini’s College of Enginecring & Technology.
Vasai 401202, India, sarveshvartak03@gmail.com, 7559494800 * Department of Mechanical
Enginecring. Vidyavardhini's College of Engineering & Technology. Vasai 401202, India,
sagarvaze200127@gmail.com, 9028271781
? Faculty of Department of Mcchanical Enginecring, Vidyavardhini’s College of Engineering &
Technology, Vasai 401202, India, rishabhmelwanki@gmail.com, 9082264361

ADBSTRACT

CFD analyyis plays an important role in understanding the working of the model and getting the best
result ecenomically. Nowadays CFD nnalysis is a powerful tool for engincers. CFD is used in various tasks
to pet the idea of how it would actually work practically before building any prototype of that model. In
this paper CFD analysh of fin profile is done for four stroke IC engine. Here four fin profiles have been
comsidered for analysin. Main objective of this paper is to select best fin profile which has highest heat
trassfer rate among the other three fin profiles. For better results two new fin profile have been designed.
The calculstions and CFD analysis for inverted trapezoidal and Cactus-Shape fin profile have been shown.
For model validation, direct results for triangular and rectangular profile have been shown by comparing
the CHD valeem mith cxperimental values. In Ansys stendy state thermal nnalysis, observations have been

mmsde fer cactuy shaped fin profile which has highest heat trunsfer rate of 148.800 W per fin among all

cipamiios strehes and oa the other hand, the inverted trapezoidnl profile has highest heat flux of

399 247=10° W/m"' amoag all expansion strokes. The stendy state thermal annlysis of the fin is carried out
by eiing aluminiom materisl which Is lighter, economical and has a higher thermal conductivity. For better

best trassfer rate cactus shape fin profile can be selected.

Keywords Cactus Shaped Profile. CFD analysts, Fin profile, Inverted Trapezoidal Profile

1. INTRODUCTION

I four stroke 1C engine, the surface of the cylinder gets heated due to various strokes such ax compression,
cxpansion and eahaust 50, Lo dissipate the heat from surface of the cylinder, an extended surface is connected to
the cylinder which is hnown as fin. According to Fourier’s law of heat conduction, the heat transfer rute will be
directly proportional to the heat conduction area. So, while attaching the extended surtace which is also known
as fins. the area of the oy linder o dissipate heat will be increase. So,
more heat will be dissipate frum the inner side of the ¢y linder to the atmosphere through tins. For this reason, we

J surface ({ins) oo the vuter part of the cylinder. There are many types of fin protile avadlable But in
as compared

the heat transter rate will also increase and

use entomdc
this paper two now fin profiles have been designed which has better heat trunstee rate and heat flux

1o others.
In [1). the new design and heat transfer properties of the fins have been analy zed to increase the heat transfer

rate and fin cfficiency by simulating the differcnt geometry fins. In [2], for the ditTerent protile with the
aluminium matcrial, a numcrical analysis is investigated. To enhance rate of heat transfer by transferring heat

notches with varying matcrials has done by [3] The fins with groves or notches
analy sis for diflerent geometnes

They have

from ditferent ty pes of fins with
reduces the cost of the matenial. Optimizations of engine fins and heat trunsfer
has done by [4] In [4]. study have been made for optimizing heat transter vute with dilterent material
analy ze\ the heat traansfer rate by varying the shape and surfs

s this paper, for analysis, Anays seady sate (hermal 20
rate Sance only the experimental values of heat transfer rate for rectangular and teiangular fin profile are avatlable

from [2]. for model valwlation, CTD analysts @ performed for rectangula and traperosdal fin profile Onve the
mode! valwlation s done for rectangular and tnangular lin profile by companng C1 1) values with cxperimental
values. the same model can be uscd for cactus and inverted traperoidal shape which will give ac ceptable result

e rouglingss of the fins
21 K1 has been used for calculating heat traaster
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