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Plasma assisted methane ignition based on shock tube
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Space Engineering University, Beijing 101416, China;
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Abstract; The plasma discharge unit was designed based on the shock tube experiment
system, and the plasma discharge VA characteristic curve was measured. The auto ignition
delay, ignition delay with continuous discharge and ignition delay after the discharge shut
down were measured. The chemical reaction path in the methane ignition process was ana-
lyzed. The results showed that the plasma discharge voltage and current did not present the
same change trend. The gas resistance changed continuously in the discharge process. Little
discharge energy (less than 4]) can effectively reduce the methane ignition delay. The parti-
cles produced during the discharge could reduce the methane ignition delay in a certain degree
after the power was shut down. The influence mechanism of plasma assisted methane igni-
tion under the low or high ignition temperature condition was basically the same. The effects
of continuous discharge were more apparent to reduce the methane ignition delay time when

the ignition temperature was relatively low (less than 1000K) or high (greater than 1600K).
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The methane ignition delay could be shortened in an order of magnitude or more than one or-

der of magnitude. It was a result of coupling effect of ignition temperature and plasma con-

centration act to the methane ignition delay.
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HAH  T;/K  ps/kPa ¢ t/ms  HiihfgR/]
1-1 912.6  214.8 .9994 6.60230

1-2 972.5 207.5 .0063 4.79950

1-3 1037.2  205.9 . 9994 3.15460

1-4 1111.8 206.1 . 9996 2.08650

1-5 1180.5 203.4 L9999 1.69840

1-6 1236.5 182.4 .0067 1.99900
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1-10 1397.1 208.7 .0007 0.90310
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