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Table 1 Parameters of the spark ignition

Circuit state V,/(kV) C/(pF)  L/(pH) w,/(MHz) «/(10") ¢ R./ (D R,/ (D) E./(D
Short circuit 10 0.4 1.1791 1. 4561 6.9247 0.0476 0.1633 0.0254 0.3059
Open circuit 10 0.4 1.1565 1.4703 8.1573 0.0555 0.1887 0.0254 0.3059
Short circuit 17 2 1.2430 0.6342 4.626 2 0.0729 0.1150 0.0127 4.3915
Open circuit 17 2 1. 2583 0.6304 5.0725 0.0805 0.1277 0.0127 4.3915

3 ZWHERSITIR

3.1 BRI R A AT H T

K3 RN 4 45 T WIS po =100 kPa B, A BE R E R 70 % MRS CoHo-2. 50, IRA A
TRAEAS TR] RS A BB 125 (0. 89 1 0. 80 I AE R 7= AR Ay 11 5 BR T 488 22 119 8 48R Ui e ) o, G o i 0 B o
R EHF WK 3 ] LA R ERE R 0. 89 J 1,85 ps IR & SR E J1 BESK b TH . e I 45 4

2.0 : : : 2.0 :
_|  p,=100kPa p,=100 kPa
L5 E=0.89] Detonation wave arrives | L5p E=0.801] " Deflagration wave arrives |
at the pressure transducer at the pressure transducer
Z 1o D )| S— (3.160, 0.564)
(9] (5}
~ 0.5 \ \ \ S 0.5 ,
> > V
Spark ignition (85, 0.176) X’
0 0 .
Spark ignition
-0.5 . i J -0.5
-400 =200 0 200 400 600 800 -2 0 2 4 6 8 10
t/(us) t/(ms)

B3 WG J124 100 kPa B BE RV EE 9 70 26 1Y
ARG CH,-2.50, REK
I By AR I 118 3k 5 I8 ) T
Fig. 3 Detonation pressure trace for a successful
direct initiation in C, H,-2. 50, mixture

diluted with 70% argon at 100 kPa

4 IR EJ1 M 100 kPa BFEE SRR BE S 70 % Y
ARG C H,-2.50, RAUE
AN Ty B R I 1 4 2 U T g ) T
Fig. 4 Detonation pressure trace for a unsuccessful
direct initiation in C, H,-2. 50, mixture

diluted with 70% argon at 100 kPa



58 = E 9 S %26 &

P BE N 1705, 8 m/s HRMEPIR T S HIUG R TTII AR p/ po =21, 3, 1 CEA RJF Al i A48 1250 5
N CI IR ooy N 1832, 3 m/s, CJ BRI T SR IE ST HAL N pey/ po=23. 7o FT LA, H K I i 2
Sy CJ B 93,100, T3 CJ #E3E H J1 /0 90 040, T LB SE 12 E 4 8 A F R IR B T R A 5 i 4 5
W o H T BR AT AR S I A R M S R TN IR SR A B T L C B/ IR 4 R AT LA
295 3160 pos F IR 7 A4 A 578 Jg MR U T 2 Ol 45,9 m/s o O BRI D, 302 iy T3 i (B —
0. 80 I T T 42 2 4 A9 i 52 R B , BV AS R 308 o L 4 B o A 1 1) R T 8 S I A IO IS S B
Je F9 52 IS DX i R TR o O e R R R R AR

T AR R S IR A TR L T I SRR RE ML 2 A B 3 YRR RN 3 UK AR . K 2 B TR
LA R A AN G Ky L 1 AR A A MR U Y SRR 2R R Vo AR L o MR KR . 3R 2
f 6 YRS B 25 SR AT R, I EE SR L D 70 06 B G SUR BE IR . W ER T 1O 100 kPa B C, H,-2. 50, A
AR B R R 1) i AR B RE NV A T 5 R R AR B0 B R B ik (0. 80 1) 5 51 AR 1 % Be /NRE #E (0. 89 1) Z 1] .

T2 MANERREATOXNESH CGH,-2.50, BESEHBZERHIRER(C=0. 4 pF, po =100 kPa)
Table 2 Results of direct initiation experiments in C, H,-2. 50, mixture diluted with 70% argon (C=0. 4 uF, p, =100 kPa)

No. Vo/(kV) E. /(D E./(D v/(m/s) v/ve /(%) b/ per/ %) Direct initiation
1 18 64.8 1.09 1711.5 93.4 91.2 Yes
2 17 57.8 0. 90 1707.1 93.2 90.1 Yes
3 17 57.8 0. 89 1705.8 93.1 90. 0 Yes
4 16 51.2 0. 80 45.9 2.5 9.5 No
5 16 51.2 0.77 44. 2 2.4 9.3 No
6 15 45.0 0.71 40.5 2.2 9.0 No
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Experimental Investigation of the Influence of
Highly Argon Dilution on the Critical Initiation Energy
for Direct Initiation of C,H,-2. 50, Mixtures

ZHANG Bo',Lee John H S?,BAI Chun-Hua'

(1. State Key Laboratory of Explosion Science and Technology ,
Beijing Institute of Technology .Beijing 100081 ,China;
2. Department of Mechanical Engineering ,
McGill University s Montreal H3A 2K6,Canada)

Abstract : Direct initiation is achieved via a high voltage capacitor spark discharge,and the critical ener-
gy is accurately estimated from the analysis of the current output. A good agreement is found by com-
paring the critical initiation energy from experimental measurement and Lee’s surface energy model.
The influences of highly argon dilution on the critical energy of direct initiation are investigated experi-
mentally for C, H,-2. 50, and 70% argon diluted C, H,-2. 50, mixtures. The results show that the crit-
ical energy is inversely exponential to the initial pressure for C, H,;-2. 50, mixtures with and without
highly argon. Both the experimental and theoretical results indicate that dilution of highly argon in
C;H,-2. 50, enhances the critical initiation energy for direct initiation at the same initial condition.
Since the critical initiation energy is proportional to the cube of ZND induction zone length, the dilu-
tion of highly argon increases the ZND induction zone length of C,H,-2. 50, mixture under the same
initial pressure,and accordingly the critical initiation energy is raised remarkably.

Key words: direct initiation;critical initiation energy;induction length;spark ignition;argon
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