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A Study on the Diameter of Elongated Spark Discharge Chanel in Flow Field
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From the global CO: reduction trend, improvement in thermal efficiency is required for the powertrain of automobiles. A
promising direction for gasoline engine is lean burn. In the lean burn, since the laminar burning velocity decreases, the

turbulent flow is intensified to shorten the burning time. Stable ignition in the high velocity and turbulent flow is required in
combination with the advance ignition timing. At this time, since the discharge path at the spark plug gap is elongated by the
flow and it is assumed that the elongation of the discharge path affects the behavior of the ignition to flame propagation, it is
important to understand the phenomena and to model the effect of such discharge path elongation on the ignition behavior.

From this background, the discharge characteristics at spark plug gap in the flow were investigated using a small wind tunnel.

The deformation of the discharge path in the flow was observed using a high-speed camera, and the current and voltage at the
spark plug were measured. The relationship between them was investigated and compared with previous works. Especially in
this report, the relations between the electric current and diameter of discharge path were discussed analytically.
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Fig.1 Experimental apparatus.
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Fig.2 Typical profile of electric current, voltage and pressure in
the test section (¢ =0.8, U,=18.5[m/s]).
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Fig.3 Effect of threshold on the discharge path lengths and areas.
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