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Effects of Spark Discharge Mode in Pulsed Flame Jet
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Abstract : Pulsed Flame Jet (PFJ) ignition system has a great potential to improve ignition reliability of lean fuel/air
mixtures. The PFJ igniter used here has the same size as conventional spark plugs equipped with a small cavity of 170 mm3
in volume and an orifice of 2.5 mm in diameter. A rich methane/air mixture was introduced into the cavity and it was ignited
by a spark discharge. In this paper, the orifice was opened into the air of an atmospheric pressure and a room temperature
to obtain the pure characteristics of the jet with varying the spark discharge mode in the cavity of the PFJ igniter. Four
different spark discharge modes in the cavity were used. Actions of OH radicals in the jet were captured based on the Planar

Laser Induced Fluorescence (PLIF) technique, and temporal variations of OH fluorescence area, its mean intensity, and total
intensity were evaluated from the images of OH fluorescence. Then the effects of spark discharge modes on the production of

active radicals such as OH in the PFJ were revealed.
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Fig.2 Schematic diagrams of spark discharge voltage in the cavity and spark discharge timing diagram
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Fig.3 Schematic diagram of experimental setup for OH fluorescence measurements
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Fig.4 PLIF images of OH after start of first spark discharge
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Fig.5 Variations of OH fluorescence area, its mean intensity, and total
intensity with delay time after the start of the first spark discharge
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