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Fig. 1 Sketch map of experimental setup
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Tab.1 Experimental parameters of explosion extinguishing

(a) T Hrs£5 (Dry powder experiments)

THEE RERE O REHER THEORE JEZ§ TNT

i H/mm D/mm M /g M M /g
1 200 75 794. 8 3.75
2 150 75 596. 1 3.75
3 200 50 353.3 3.75
4 150 50 264.9 3.75

(b) /K 3525 (Water-mist experiments)

KSR REEEE R K 5 YEZ5 TNT
Gii 5 H/mm D/mm M. /g M M /g

a 200 75 883. 1 3.75

b 150 75 662. 3 3.75

c 200 50 392.5 3.75

d 150 50 294. 4 3.75
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Fig. 2 High-speed camera images for the process of dry powder extinguishing fire
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Fig. 3 Time history curves for dry powder's dispersal velocities under different geometry sizes
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Fig.4 Time history curves for dry powder’s dispersal radius under different geometry sizes
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Fig.5 High-speed camera images for explosive water-mist spraying processes
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Fig. 6 Time history curves for water-mist spraying velocities under different geometry sizes

PG L T K 55 0 BB BN s = —0. 1866, ap = —0. 3072, ay = —0. 4232, o, = — 0. 2866) , 3 B} &b T
T B B s i S 7K 55 TP R U B R U MR RN T B L 43 UK 55 AR /N Y T ) AM B Bl UK 55
PP A2 A N LA AL TFoRiE B B, 4563 1.8 6 I 7 v, a B d 415255 K A 5T it
V0N VAR A TG 1 e R ) R A VAR A AR A N VAR G 5 TR ) S K 5 AR 1 S 1] B
TR 2545 ELAR B RT3 K
3.3 BRIEIRZNTF 5 KiEEh T2 bk A

T — 2 MR K IR T K S K A2 SR BUKE TR AR 4 AURK R d A SE SR AT L, R
2 S 3 e N — B0, KO BR B R TRy 2% B 0. 9g/mL, K% BE R 1. Og/mL . 9 o ) J5T 41l i
JEE I R iy 2 A AR A 2 A3 i an T 8 LI 9 TR .

FEA TR ILAHGZ 3l 0 I B B 1 10 I AR 5 L /K 55 A, 32 R S 40 U VO 3 T ) KA 1 8 K K B
J&J3 P, #H[E L F=ma W] AT, 503 /N B9 T 853 4R 45 85 B I B, w3 Tk iz 2 04 3 B LK 25, B
T B K T ik B e R IR B 45 B S R B DA TR JIURE 22 [R] 7 6 RS B ), 5 350 o 0



2 )

TESRAE . TR JOK R AU BB KE TR S0 38 Bl 4R S R KR X e 23 B

287

Fig. 7
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Time history curves for water-mist spraying radiuses under different geometry sizes
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Fig.8 Time history curves for dry powder and water-mist dispersal velocities
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Fig. 9 Time history curves for dry powder and water-mist dispersal radiuses
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Comparative analysis of kinematic characteristics and fire
extinguishing effect between dry powder extinguishing

agent and explosion driven water mist

WANG Quan'?, LI Cheng-xiao', LI Zhi-min*, GUO Zi-ru', CHENG Yang-fan', LI Xue-jiao'
(1. School of Chemical Engineering, Anhui University of Science and Technology, Huainan 232001, Anhui, China; 2. Postdoctoral
Research Station of Civil Engineering, Anhui University of Science and Technology, Huainan 232001, Anhui, China; 3. School of Civil
and Architecture Engineering, Anhui University of Science and Technology, Huainan 232001, Anhui, China)

Abstract; Compared with traditional fire extinguishing methods, explosion driven dry powder fire
extinguishing agent or water mist has the advantages of high efficiency and convenience, etc. It can be
applied in forest, grasslands and high-rise building fire put out. In order to study the kinematic
characteristics and fire extinguishing effect of two typical extinguishing agents, the whole process of
water mist and powder disperse in extinguishing was recorded by HX-3 type high speed colour video
camera. It is found that the diameter of explosion device and agent mass have significant influence on
the explosive dispersal process, the dispersion radius and spreading time of two kinds of media. When
the same volume of dry powder and water were used to extinguish fire, the water medium reached the
fire ignition area faster, and the dry powder remained for a longer time. Experimental results and
analysis in this paper have certain theoretical reference value for improving fire-extinguishing
efficiency and optimizing the structure of water-based or powder-based explosion extinguishing
projectiles.

Keywords: explosion water mist; dry powder extinguishing agent; high-speed video camera; fire

extinguishing characteristics



