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Abstract

This paper presents combustion characteristics of LPG-air mixture ignited by the plasma jet in a
cylindrical vessel with constant volume, in which our focus is placed on the multi-hole plug
configuration, Four types of the plug configuration depending on the number of orifice and the .
arranged angle are considered, along with two cases of conventional spark ignition for comparison. Not
only the flame propagation is photographed at intervals, but the pressure in the combustion chamber is
also recorded through the entire combustion process. The results show that the plasma jet ignition
enhances the overall combustion rate remarkably in comparison to the spark ignition by generating
irregular flame front and penetrating through the unburmed mixture, The combustion enhancement rate
agrees favorably with the available data, which supports the validity of our experiment. Synthetically
estimating, the two-hole sixty-degree plug appears to be the most desirable, in that the maximum
pressure as well as the combustion duration is less affected by the sub-emergy level than the others. It
is also deduced that there may exist an optimal plug configuration capable of rapid combustion for a
specific combustion chamber.
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Fig. 1 Block diagram of the experimental apparatus.




#el2or AE @828 YAl

Ignition Coll

6 0-2kV Variable DC Power

1

2  Trigger Puise 7 Resistance

3  Power Transistor 8 Capacitor

4, 6 High Voltage Diode 8 Plasma Jet Plug
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' Fig. 4 Drawing of the present constant volume

vessel.
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Fig. 6 Comparison of the flame propagstion patterns
between the spark ignitors and a represent-
ative plasma jet plug ( E,=5 J).
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Fig. 7 Time evolution of the flame propagation
pattern for each plug configuration.
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