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Abstract

In spark ignited engines, the electrical spark not only sets the time for the omset of combustion but also is
able to greatly influence the character of the Initial flame growth and the subsequent combustion, and thereby
can influence engine performance. The relative importance of the ignition energy is particularly high under
lean or high residual gas or exhaust gas recirculation (EGR).

In this study, a modeling of flame initiation end its development is proposed. Submodels consist in
representing of cylinder pressure and temperature, héat transfer to cylinder wall, and flame kernel heat transfer
to ambient air and to spark plug electrodes.

The breakdown process and the subsequent electrical power input initially control the kemel growth while
intermediate growth is mainly dominated by diffusion or conduction. Then, the flame propagates by the
chemical energy, and laminar and turbulent flame velocity.
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Fig. 4 Flame kernel radius and expansion velocity with various A/F radio.
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Fig. 6 Flame kernel radius and expansion velocity with various engine speed.
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