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Abstract

It is known that heat transfer effects internal combustion engine performance, efficiency
and emissions. If engine performance is concerned, cooling for the cylinder head and
piston is desired. Having low attention to this, can cause problems such as thermal stresses
in regions of high heat flux, deterioration of the lubrication oil film, knock and pre ignition
in spark ignition engines. On then other hand an increase of heat transfer to the combustion
chamber walls will lower the gas temperature and pressure within the cylinder. And this
reduces the work per cycle transferred to the piston. So engines efficiency influenced by
engines heat transfer.

Changes in gas temperature due to the heat transfer also impact pollutant emission
formation process. Generally a higher temperature in the cylinder during combustion can
cause an increment in NOx emissions. But a lower temperature may promote the formation
of particulates or soot. Therefore, in the sense of emission control, more attention should
be paid to engine heat transfer.

In this research, simulation of a four stroke spark ignition engine has done using
thermodynamic and experimental equations and in cylinder thermodynamic parameters of
engine such as temperature, pressure and volume of cylinder has calculated as a function of
crank angle. To calculate convective heat transfer coefficient, Woschni correlation has

used.

In this simulation, a 2d engine has assumed and conductive heat transfer of piston has
calculated using transient heat transfer equation in cylindrical coordinate system.

Keywords: SI engine, Simulation, Combustion process, Compression ratio, Spark timing,
Combustion duration
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