2019 4£ 11 H (L s A N Nov. 2019

540 % 5 11 JOURNAL OF PROPULSION TECHNOLOGY Vol.40 No.l1

ETHRARMUAMG TR R AR R St ERBE ST

FEN, REKR, REL, ¥ &
CERTRERY: Wiz TRHRE S8 TS ERASRE, D 1922 710038)

B OE. REEKEE. EXEEFRAEETELS %5AM$@%%&W$uﬁu% 27 8 KOk,
NE, TRLERERBE RO LHFEEE V300889 5EKFH, ARFE Ze 0 K AR R ALY
EELESWNERRMABBIEGEHE, TH T EKEFH, REFEXHT % %5kM$@%%%%
% EHBEEARIE, B E BT R —F AR Y FI R T ARIE KR B &M E R, K
XA T — A B KRG FAE A At AR 69 B S 7 X, it FAAL =R 5 A KAFAE R o 0F AR Fi 2 ed
Ko Bd, NS TRLE &K ME WL ot &5 KM FE L, S50 75 2104 DAF2 IR AR
BTk, TRAW, RARKIET EMSME- S KA MR TAR T ZHKE002 44, TH
L F EKMERE WL 7 2% 20.04, FFR AV PTEBE RAICE 77 57T A 455 EB TR, 44
B EKMENE, AFELET, A8 KR HEN LI REIIR Y 50% A L, FILKWER Y 5
IR F B,

KR A K WEMS; BAARA; FBRIL; MERER

FESES: V231.24 XERFRINEG . A XEHRS: 1001-4055 (2019) 11-2505-08

DOI: 10.13675/j.cnki. tjjs. 180758

Method of Point Selection for Fitting Ignition Probability
Curve Based on Maximum Likelihood Estimation

HUANG Zhang-kai, ZHANG Zhi-bo, SONG Fei-long, JIA Min

(Science and Technology on Plasma Dynamics Laboratory, Aeronautical Engineering College, Air Force Engineering

University, Xi’an 710038, China)

Abstract: The ignition probability curve helps to improve the probability of successful ignition by determin-
ing the key information such as the optimal ignition energy and position. Fitting the ignition probability curve in
traditional method requires at least 300 experimental events. And it requires more experiments to ensure curve ac-
curacy in a more complex ignition probability model. However, the limited service life of igniters and the difficul-
ty in controlling the experimental variables to acquire experimental data demand an ignition probability calcula-
tion model to ensure the accuracy of experiment while reducing the number of experiments. This paper extended
an ignition probability calculation model, using random binomial distribution to calculate the unknown variables
of a likelihood function with different methods of point selection and fitted the ignition probability curves of space

and energy. And the optimal experimental condition was selected by comparing mean square deviation. Study
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shows that the standard deviation of fitting probability curves of energy and space can decrease to 0.02 and 0.04

with the optimal selection. The experimental condition selection in this paper can be used to guide the design of

experimental conditions effectively and fit the ignition probability curve in a reliable way. Experimental events de-

crease at least 50% under the same confidence level, which achieve the goal of reducing the number of experi-

ments.
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Fig. 1 True energy-ignition probability curve
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