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ST,

WFZE R SR OBEZE (#30) : To investigate the effect of the discharge pulse pattern on the initial
flame kernel growth, an optically accessible constant volume chamber was designed. Using
the constant volume chamber, direct photography and schlieren photography were carried
out. Also, a newly developed small-sized IES (inductive energy storage) circuit with a
semiconductor switch was employed to improve inflammability of a gasoline engine with
EGR gas dilution, and a spark discharge pulse pattern was optimized for a practical usage.
As a result the diluted limit with EGR gas was extended from 21% to 25% in EGR ratio at
IMEP 630kPa by using the repetitive pulse discharge ignition system.
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Table 1. Engine specification

Type 4-stroke single cylinder
Bore X Stroke $75 X 60mm
Connecting rod 1134 mm
Displacement volume 265 cc
Compression ratio 105
Fuel supply Port injection
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Figure 1. Schlieren photograph of

initial flame kernel growth
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Figure 2. Effect of repetitive low
temperature plasma discharge ignition on
ignition and combustion stability of spark

ignition engine
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Figure 3 Effect of repetitive low
temperature discharge ignition on
indicated thermal efficiency
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