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Fig.1  Schlieren experimental device Fig. 2 Extinguishing medium explosion dispersion device
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Table 1 Parameters of schliere experiment

The mass of RDX  The mass of extinguishing medium

No. Extinguishing medium ~IHRDX_
mgox/ (mg) Munediom / (ME) Miedium

1 Sodium bicarbonate powder 22 200 0.110
2 Sodium bicarbonate powder 23 200 0.115
3 Water 42 254 0.165
4 Water 53 182 0.291

B 49 il | B

1-1 (=0.1 ms) 2-1 (t=0.1 ms)
I @ . B | 2l
1-2 (t=0.2 ms) 2-2 (t=0.2 ms)
3-1 (t=0.1 ms) ' 4-1(t=0.1 ms)
3-2 (t=0.2 ms) 4-2 (t=0.2 ms)
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Fig.3  Schliere experimental results
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Table 2  Material parameters

Material p/(g/cm®) D/(m/s) pcy/(GPa) A B R, R, w E, Vv,
Explosive 1.26 6540 14 5.731 0.2016 6 1.8 0.28 0.0719 1
Material p/(g/em’) C,/(107°) C C, C; C, C; Cs E,/(107%) Vo

Air 0.00129 —1 0 0 0 0.4 0.4 0 2.5 1

Water 1 0 0.0218 0.0669 0.115 0 0 0 839.5 1

Material p/(g/cm®) G/(GPa) A/(10*) B/(10 %) N ¢ m T./(K) T./(K) C/(m/s)

Pan 7.83 77 7.92 5.1 0. 26 0.014 1.03 1793 294 4569
Material S, S, S; r A E, vV, C,/(10 %)

Pan 1. 49 0 0 2.17 0. 46 0 1 0.477
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Fig. 5  The velocity curves of water element Fig. 6 The pressure curves of water element
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Fig. 8 The pressure curves of air element above liquid
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Fig. 7 The velocity curves of air element above liquid
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Fig. 9 The velocity curves of air element Fig. 10 The pressure curves of air element
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Study of the Interaction between Shock and Pool
in Cold Shock Extinguishing System

JIANG Yao-Gang'*,MA Hong-Hao' ,SHEN Zhao-Wu',
FAN Zhi-Qiang' , WANG Quan'

(1. Department o f Modern Mechanics ,University of Science and
Technology of China sHefei 230027 ,China;
2. Sichunan Academy of Safety Science and Technology ,Chengdu 610045,China)

Abstract:In order to evaluate the influence of shock wave formed by the explosion of cold shock extin-
guishing bomb on the extinguishing effect,shock wave formed by explosion dispersion of different ex-
tinguishing mediums was observed by schlieren experiment apparatus. The propagation law of shock
on the interface between air and fluid was studied by numerical simulation,and finally the process of
pool fire suppression by cold shock extinguishing system was photographed by high speed photogra-
phy. Comparative analysis to the percent of high color stage at the same position of each image were
made. It was found that the shock wave was formed after extinguishing medium dispersion, but its
strength is weak. The mach reflection in the air and disturbance on the liquid surface were found when
the shock wave propagated through interface of air and liquid, the strength of shock gradually attenua-
ted with the increase of distance. The percent of high color stage in the earlier stage was weaker than
in the later. So the influence of shock wave on the extinguishing effect was weaker than medium dis-
persion in cold shock extinguishing system.

Key words: cold shock extinguishing system;schlieren experiment;high speed photography
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