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Study on volumetric ignition using laser breakdown-assisted long-distance
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Long-distance Discharge Ignition
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We proposed new volumetric ignition method called as “ LBALDI (Laser
Breakdown Assisted Long-distance Discharge Ignition) “ to improve the lean burn limit of a
spark-ignition gasoline engine. The purpose is to clarify the fundamental characteristics and
demonstrate the effectiveness of LBALDI that combines laser breakdown and high voltage application.
The discharge distance is the longest when the angle between the laser and the high voltage
application is around 90 ° . The fuel dependence was investigated using a constant volume vessel,
and it was found that LBALDI is an effective ignition method for the fuel/air mixture with Lewis
number larger than unity. Using a rapid compression machine, we also demonstrated the effectiveness
gf LBALE! evgn in a high-pressure conditions similar to an engine. The purpose of this research has

een achieved.
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Fig.3 : Experimental setup for ignition in
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Fig.4 : Cross section of RCM combustion
chamber.
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Fig.5 : Equivaence ratio dependence of ignition probability.



[4]

SI,
Propane/Air ¢=0.7

LBALDI,
Propane/Air ¢=0.7

SI,
Methane/Air ¢=1.7

LBALDI,
Methane/Air ¢=1.7

Oms 0.4ms

LBALDI

LBALDI

LBALDI

4.0ms 6.0ms

Fig.6 : Schlieren images of the flame for SI and LBALDI in propane/air mixture of ¢ = 0.7.
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Fig.7 : Temporal flame diameter development and flame front velocity versus diameter for lean

propane-air mixture.
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Fig.8 : Laser incident angle dependence of D at

50% discharge probability.
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Fig.9 : Pressure histories of LBALDI, SI, and laser ignition.
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