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Ignition enhancement of the lean and diluted mixture using a low-temperature plasma

discharge
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To investigate the mechanism of the ignition enhancement with the repetitive
low-temperature plasma discharge, a spectroscopic measurement of the low temperature plasma was carried
out. Compared to the conventional ignition system with arc discharge, more oxygen ion could be generated
with the low temperature plasma. This suggests that the generation of the oxygen ion is one of the
possible reasons for the ignition enhancement with the low temperature plasma discharge.
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Fig. 3.1 Experimental apparatus
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Table 3.1 Specifications of sepctroscope

Measurement wavelength range 200~800nm

Slit 50ns

Backside-illlumination type

Detector .
CCD image sensor
Linear dispersion/Pixel 0.41nm
Diserimination 1.9nm
Wavelength accuracy +0.5nm
Exposure time 2.5ms~6s
Electric supply source DC24V,0.5A
Shape 90(w)*110(H)*170(D)mm
Weight 1.0kg
Specifications temperature range 10~40°C
Specifications humidity range 40~80%RKH
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Fig. 3.2 Time chart for the plasma emission
spectrum measurement
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Table 4.1 Experimental conditions

Ignition system Pulse Prasma Ignition
Initial pressure 100kPa
Equivalence ratio 1
Initial temprerature Room temp.['C]
Fuel Propane(99.5%)
Charge duration 3ms
Pulse frequency 8,000pps
(Pulse period) (1254 s)
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Fig. 5.2 Comparison of emission spectrums
of PPI and CIC
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