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A newly developed small-sized IES (inductive energy storage) circuit with a
semiconductor switch at turn-off action was successfully applied to an ignition system.
This IES circuit can generate repetitive nanosecond pulse discharges. An ignition
system using repetitive nanosecond pulse discharges was investigated as an
alternative to conventional spark ignition systems. The ignition system using
repetitive nanosecond pulse discharges was found to improve the inflammability of
lean combustible mixtures, such as extended flammability limits, shorted ignition
delay time, with increasing the number of pulses.
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Ignition probability [26]
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Fig.1 Ignition plug
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Fig.2 Ignition probability for IES circuit
and conventional ignition circuit for
conventional ignition plug
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Fig.3 Ignition delay for IES circuit and

conventional ignition circuit for
conventional ignition plug



(a) Conventional ignition circuit (CIC)
Single arc discharges
Total energy: 20mJ

(b) Single discharge (SD1) by IES circuit
Single arc discharges
Total energy: 15mJ

(c) 10 repetitive discharges (PRD10)
5 streamer discharges and 5 arc discharges
Total energy: 20mJ

Fig.4 Schlieren photographs for C;Hg-air with ¢=1.0

time: 0.5, 2.0 and 4.0 ms
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