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Abstract— It is very difficult to determine gas composition
and heat transfer rate in the combustion chamber of any I.C.
engine. CFD analysis plays very vital role in a structure safety
of component in automobile. Effect of various engine
parameters on the in-cylinder flows that the turbulent kinetic
energy and tumble ratio increased by about 25% and 20%
when the engine speed was increased from 1000 rpm to
1500rpm clearance ratio also affect the turbulent Kkinetic
energy and tumble ratio. Port orientation also had a greater
influence on the in-cylinder flow parameter. In the present
study the thermal & flow analysis of air and fuel mixture in
the combustion chamber is demonstrated and analysed by
using the ANSYS Fluent software. The combustion chamber
geometry is modelled and mesh by using ANSYS to
minimize any exporting errors.
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I. INTRODUCTION

The ratio of the total exhaust port area to the total transfer port
area has a negligible effect on the in-cylinder flow in the two
stroke engine compared to the effect of booster port
orientation.

In the recent work by using finite element method
piston thermal behaviour are analysed. Because of symmetry,
There only used a quarter of the piston along with the thermal
boundary conditions.

According to the principle of two stroke Sl engine,
the suction and compression is done by first stroke of piston
and power is developed by the second stroke of piston by
burning the air and fuel mixture inside the combustion
chamber.

Fig. 1:

In this study we have to find that actually how the
air and fuel mixture is flow inside the combustion chamber
from inlet port to exhaust port.

ANSYS fluent is used for finding the flow of air and
fuel mixture inside the chamber and find out the parameters
like flow velocity at different regions along with temperature.
The velocity at the outlet port is higher along with
temperature is find out by giving the pressure and temperature
boundary conditions at the inlet port and outlet port.

When the air and fuel mixture is burnt the high heat
is developed which is further pass to the top surface of the
piston. In this study we also finds the heat transfer by using
heat transfer coefficient.

Il. REVIEW OF LITERATURE

Addepalli S. Krishna, studied the in-cylinder flow field
analysis in a 2S engine is studied by using CFD. The main
parameters which are consider arel.Engine speed2.
Compression ratio. The experiment is conducted at various
speed and then velocity vector fields obtain, are analyzed to
understand the in-cylinder flow behaviour .The CFD and
STARCD codes are used for carried out the study in this area.
Then CFD results are compare with the actual experimental
results. The boundary conditions apply (1) pressure with
crank angle (2) cycle avg. pressure data from MATLAB By
considering all the results they conclude that the port
orientation, rather than port areas had a greater influence on
the in-cylinder flow parameters.[3]

V. Esfahanian , find out the heat transfer to an engine
piston is calculated. When the air fuel mixture is burnt in the
combustion chamber the Heat of hot gasses is from top
surface of piston is conducted to the other side of piston and
then to the engine. For this purpose the software KIVA-3V
AND NASTRAN CODE are used. Here numerical value are
compare with the experimental values and give the
conclusion about the analysis. Here the geometry is created
in solidworks and then NASTRAN is used for the thermal
analysis and PATRAN is used for mainly meshing which is
further used for analysis.

In this the different boundary conditions are apply
i.e thermal boundary conditions and combustion side
boundary conditions and conclude that applying the transient
boundary condition is very time consuming and does not
affect the results of piston thermal analysis within
engineering approximations.[16]

Tommaso Savioli, described that a methodology to
perform reliable CFD analysis on 2-stroke engine, with
support of a conventional steady flow bench by using
simulation and experiment from both it Was found that the
discharge coefficients are quite independent on the pressure
gradient.[2]

(D) The temperature distributed in a CCD coated
piston used in an HCCI engine is calculated with the help of
finite element technique and 3D thermal analysis for both
clean and deposited piston by Muhammet cerit.

How CCD thickness effect on temperature
distribution is investigated deposited surface temperature
increases with the increasing thickness in decreasing rate.[14]

Maneesh Kumar Dubey, carried out performance by
using petrol and LPG at no load and different load condition
experiment shows that LPG gives maximum brake thermal
efficiency (BTE) at 50% of load and 31.32% less fuel
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consumption than petrol at load and calculated various
parameters like fuel consumption, BSFC, BSEC and finally
LPG is one of the better substitute of petrol in terms of
performance, consumption and cost.[12]

The investigate the combustion stability of spark
ignition engine by using numerical and experiment analysis
by ENZO GALLONI and characterizing the engine
reproduced by CFD analysis and performed by RANS and
calculated various parameters like mean flow , mean laminar
flame speed and the mean turbulence intensity .[15]

M. Cerit determined the temperature and the stress
distributions in partial ceramic coated Sl engine piston. It is
observed that the coating surface temperature increase with
increasing the thickness in a decreasing rate.[13]

Syed Saleem Pasha, studied that In 1.C engines with
different case as like velocity temperature and pressure
boundary conditions in experimental setup and also
concerned with studies aimed at understanding type of flows
in cylinder. The geometric model and mesh is developed by
using ANSY'S with the help of ICEM-CFD.[19]

One of the main process in CFD Analysis is the Grid
Generation and defining Time step for solving the problem.
Proper and improve grids will give better and accurate results,
Grid Independence study has been carried out by Patil
Vijayendra Maharu. The optimum grid is find out in previous
work -current work is to find optimum time step for CFD
analysis three cases are studied with variation in time step
from TS 1, TS0.5and TS 0.25 the computed data is validated
with Experimental data available which are in good
agreement.[11]

H. Sushma, studied in this paper, the results from the
modelling and CFD simulation using FLUENT software. In
this paper are shown in term of graphs for the simulation
results for pressure distribution, temperature distribution and
Velocity. The study is about the effect of piston
configurations on in- cylinder flow.[21]

C.S. Sharma, states first developed to map a
generalized three-dimensional CFD solution from an
unstructured mesh in AVL FIRE to a structured mesh KIVA-
3V to provide initial conditions for the closed-valve
simulations. A methodology is developed for the analysis of
diesel engine in-cylinder processes and combustion.[20]

M. Abdul Rahman, focuses on the design and
analysis of this particular engine using ANSYS CFX, a
commercial CFD tool. The in-cylinder flow fields
And pressure waves observed show significant vortex
generation and heat transfer through the gas and combustion
chamber walls.[4]

M. Cerit, concluded that temperature increase leads
to an increase in air fuel mixture temperature in these sections
and thus unburned charge oxidation near the entrance of the
clearance increased.[13]

Enzo Galloni, seems to be able to provide guidelines
for reducing the cyclic variation .The cyclic variation in
combustion has been measured at part load considering
several combustion chamber geometries the engine under
examination.[15]

Yuh-Yih Wu, stated that he was studied some
papers and he conclude that the model is used in previous
studies are not suitable for small scale SI Engines, thats why
in order to improve the accuracy of the predicted heat transfer

rate for small scale engine a heat transfer model using Stanton
number is proposed in this paper. For this he use the matlab
and simulink software.[1]

Tommaso Savioli, states that a methodology to
perform reliable CFD analyses on 2 stroke engine, with the
support of a conventional steady flow bench. This
methodology is applied to a 2stroke engine prototype for
which a comprehensive set of experimental data is available.
The paper review an integrated experimental and numerical
approach for the analysis of 2stroke engines. The
methodology is applied to a GDI single cylinder prototype,
featuring a patented tayari valve.[2]

Zhipeng Yuan, focus on the quantitative analysis on
the key influencing parameters of engine indicated thermal
efficiency was focused in this study the influence factors of
engine heat-work conversion efficiency were disintegrated
and the quantitative analysis was made. By this means, the
influence mechanisms of key parameters on the engine heat-
work conversion efficiency were revealed under various
operating conditions In this study, a new method for
predicting the indicated thermal efficiency of modern engine
with various advanced technologies was put forward.[7]

Guven Gonca, studied that the effects of different
fuel kinds such as petroleum based liquid fuels (gasoline,
benzene, hexane, isooctane and toluene), petroleum based
gaseous fuels (propane, methane and hydrogen)and alcohols
(ethanol and methanol) and engine design parameters such as
cylinder dimension, intake pressure and temperature, cylinder
wall temperature, residual gas fraction, burning duration,
spark timing, equivalence ratio and compression ratio on the
engine performance and NO formation of a spark ignition (SI)
engine fuelled with various fuel. The results obtained are
valuable in terms of understanding the effects of engine
design parameters on the performance and NO formation of
a Sl engine. Appropriate fuel can be chosen by considering
the performance and NO formation together.[5]

José Manuel Lujén, studied the Heat transfer from
the hot gases to the wall in exhaust systems of high-
performance two-stroke engines is underestimated using
steady state with fully developed flow empirical correlations.
This fact is detected when comparing measured and modelled
pressure pulses in different positions in the exhaust system.
This can be explained taking into account that classical
expressions have been validated for fully developed flows, a
situation that is far from the flow behaviour in reciprocating
internal combustion engines. The heat transfer in the exhaust
system of high-performance two-stroke engines was
investigated. Different models from the literature, which take
into account the entrance length and the flow fluctuations.[6]

K.M Pandey, states that the air standard efficiency
for Sl engine is approximately 60% under full load condition
but the actual brake thermal efficiency under full load
condition is approximately 32.6% which is due to the various
losses that occur. One of the primary lose is burning time loss
which is approximately 4% and occur due to finite time
combustion of the charge. From this study the following it
can be concluded that the surface which is closer to the poppet
intake valve shows higher tangential velocity at various
locations compared to the surfaces which are at higher
distance from the intake valve i.e. the intensity of swirl
decreases along the stroke length of the engine cylinder.[10]
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The flow characteristics inside the engine cylinder
equipped with different piston configurations were compared
by the F. Payri. For this, complete calculations of the intake
and compression strokes were performed under realistic
operating conditions and the ensemble-averaged velocity and
turbulence flow fields obtained in each combustion chamber
analyzed in detail. The results confirmed that the piston
geometry had little influence on the in-cylinder flow during
the intake stroke and the first part of the compression stroke.
However, the bowl shape plays a significant role near TDC
and in the early stage of the expansion stroke by controlling
both the ensemble-averaged mean and the turbulence velocity
fields.[18]

Michele Battistoni, in this study we present the
Computational Fluid Dynamics (CFD) modelling of the
combustion process using detailed chemistry in a spark-
ignited (SI) optical access engine operated at part load using
gasoline and ethanol as fuels. Simulation results are
compared against experimental optical and indicating data.
The study presents a simulation work aimed at predicting the
combustion behaviour in an optical access Sl engine fuelled
with gasoline and ethanol. Ethanol and gasoline combustion
speed, at various air-fuel ratios are well described by the
model.[8]

I, CONCLUSION

Various researchers have worked on various other parameters
of the internal combustion engine. However the analysis of
the flow and thermal characteristic of the charge entering and
leaving the combustion chamber is analysed. This analysis
helps in improvising the performance of the two strokes S.I.
engine.
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