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Abstract: The large-scale explosive dispersal and the unconfined detonation of particle-spray-air ternary mixtures are closely
related to industrial accidents and military applications. However, most of the existing research focuses on the small-scale
experiment in the laboratory. The large-scale explosive dispersal experiment is rare. According to most of the research
findings, the explosive power was determined by the detonation state of aerosol. The charge and specific central explosive were
the main factors affecting the shape of the aerosol. To study the damaging effect of aerosol, the large-scale dispersed
experiment of 125 kg fuel was carried out. The process of aerosol development was observed by high-speed video recording.
Variation characteristics of FAE cloud with different canisters and the specific central explosive were studied. The aerosol
diameter and height were used to describing the aerosol shape, then they were analyzed under different initial experiment
conditions. There were three types of designing canisters, including basic canister, compound canister and strengthen canister.
And the main difference between those types of canisters was the radial restraint. The specific quantities of buster charge was
adopted the T-shaped charge. The results show that the aerosol formation is reliable through the replication experiments.

Because of its strong radial restraint, the compound canister has the advantage in the aerosol diameters. The aerosol diameters
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of compound canister can reach 25.5 m, compared to strong canister coverage area increased by 13%. Therefore, the compound
canister with the specific quantities of buster charge of 0.8% has the best aerosol performance for 125 kg fuel. On this basis,
characteristics of the aerosol were further analyzed. Thus the optimal secondary detonation delay time is 240 ms. The aerosol
calculating concentration before burst is 64 g/m’® and the chemical equivalent ratio of fuel to oxygen in the air is 0.54.

Keywords: FAE cloud formation; explosion dispersed; structural; quantities of buster charge

X H B & T RARBURHI R 55 A 5T, 78 RT3 Tolk (i kil mi & . Tl A g A
W T e ) B A FS AN N . FEZEE Tl b, BTz s T B RRL A SR R —Fh
B KE RV, LA FHAIL R 8 0 SR KR IR S KB O 55 )5, 7F = %5 W 2 A AR 46 B F A7 1 #2428,
SR TR, B B R R RS Z A e o B, DT SR T R SRR . S ARSI A L, Bk
23 SHE L it R SR N ] B

H 40 TR 2 SRTR G T8 B R A2 4, 2238 A1 138 e R o S 36 Xof JHL 5 o) R 3R R i A iR 4 7
THRAMNGE, 19 42 80~90 44X, F#H AT A il L g™ ROT AL 1) B BB R = 52w phoe 1
AR A TE A 40 N P BURRE, FEo0 07 T BEi 4 . MEARSS A . T LU . RIAG I X T s R
BER SRR . X TR - BT = 55 8 G R 1 S 9 3R I, Ao S B AR S | R
BRI ZE A 22 R 2 SR A T IS SR U, H e AT, SRR S ZOIR S SR KE W IR e B
AN X F Z A KRR = F IR, X PRI BFSE T 100 kg %€ 24 5 FAE(fuel-air explosive) [ == 55
PR S5 R T 5 BRI AR AU R AT FIACE BT 8 T 85 kg B2 72 (AT AR | JRH I A0 B X = %%
TE A SE R ; TR BAEN #1177 T 300 kg #AOBHER KE IO 55 1 B 10 SE 0 I 5% . RARFUBRRL = 55 1 i 12
oA AR, s R R 2, Rz R A HERR R ) BRSSO i, RBE R r 7 4h A
PREIRHe e B Bl s 1] () A8 AR 0GR, DATT HRAS BRAE A 2 S R,

AT, XPRAER = %5 1 G5 PERE AT I S T, AR R B A A L G 2 (L b oA e
BRBL BT 2 L) W 23 55 BUZS A A S M LA, AR 3 — 2D IR R = 55 13 55 100 B8 BE Al

1 KE7TE

1.1 REHFE

125 kg PRI fECke B T B RCAE IR 4 b, 0 20 ) R 0 e A, 2 T v AR R B T 1.5 me
W I A O R R O (), B 15 m AR B 2 XPARGEAT, 2 XPRR AT B9 1k 450, o 45
A A BRSO ShR ST E K2 b, FEE R 100 m L B, B T2 . 2 A & sk s U s R
1000 s, 2RI & N 1.5 m. B 1 il Eos E K .

Iron market

High speed
video camere

(a) Layout of panoramas (b) Schematic diagram of experimental scheme

Bl 1 g g

Fig. 1 Experimental set-up for cloud formation
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