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1 4.3
Table 1 The critical Mach number which can induce direct

initiation at different initial pressure and temperature

p/ M Pa , ,
T=298.15 K T=373.15 K T=473.15 K
0.50 3.2 2.8 2.4
3.6
0.20 3.2 2.8 2.3
0.10 3.1 2.7 2.2 ' 6
0.05 3.0 2.6 2.2 !
0.01 3.1 2.7 2.4 )
) (T<298 K)
0.055 ,
0.050
- 1
0.045 F
0.040
g 1 1
S 0035t ,
0.030 )
~
0.025 - \\.\ 1
0.020 — L L L L , '
260 280 300 320 340 360 ,
T/K ,
6 3.6
, 0.05 M Pa )
Fg.6 The poistion of the initiation point
as function of temperature , ,
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Numerical investigation of detonation direct initiation induced
by toroidal shock wave focusing

TENG Hong-hui® , ZHAN G Deliang' , L | Hui-huang? , JIAN G Zong-lin*
(1. Key L aboratory of High Temperature Gas Dynamics, Institute of Mechanics,
Chinese Academy of Science, Beijing 100080, China;

2. Department of Modern Mechanics, University of Science and Technology of China,
Hef ei 230026, Anhui, China)

Abstract : Detailed chemical reaction model and finite volume method are used to numerically investi-
gate detonation direct initiation induced by the toroidal shock wave focusing in combustible gas mix-

ture.

Numerical results show that detonation direct initiation will be initiated by toroidal shock wave

focusing in the standard hydrogen-air gas mixture if theincident Mach number isabove 3. 1. Then the
detonation wave interacts with shock waves and contact surfaces, which resultsin complex wave sys

tem.

The initiation point is not fixed on the focusng point but varies with the incident shock Mach

number. The critical Mach number isinfluenced by theinitial pressure and temperature, but the tem-
peratureis the main factor.

Key words: mechanicsof exploson; direct initiation; shock wave focusing; detonation; numerical sm-
ulation
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