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Abstract; In order to further study the detonating effect of UAV, and improve the fire extinguishing
efficiency of fire bombs, ANSYS Workbench software was used to establish a finite element model of fire
bombs, and the explosion and dispersion process of fire extinguishing agent was simulated to clarify the
impact of different detonation heights on the dispersion characteristics of fire extinguishing agent.

Meanwhile, full-scale experiments on the vertical dropping of fire extinguishing bombs by unmanned aerial
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vehicles at different detonation heights were conducted. The results show that the simulation data such as
the explosion process of fire extinguishing bomb, the throwing process of fire extinguishing agent and the
spreading radius of fire extinguishing agent are in good agreement with the full-scale test results. After the
fire extinguishing bomb explodes, the extinguishing agent disperses in the air in a cone shape and spread
evenly in the horizontal direction, and the spreading shape is roughly circular. With the increase of
detonation height, the landing time of fire extinguishing agent increases, and the horizontal velocity of fire
extinguishing agent decreases. The increase of landing time plays a dominant role relative to the decrease
of horizontal velocity, resulting in the increase of the spreading radius of fire extinguishing agent with the
increase of detonation height. When the detonation height of the fire extinguishing bomb increases from 5
to 12 m, the numerical simulation data of the fire extinguishing agent spread radius increases from 2. 04 to

3.56 m, and the error between the numerical simulation data and the experimental data is within 5%.

Keywords: fire extinguishing bomb;  explosion process;  fire extinguishing agent;  scattering
characteristics; unmanned air vehicle (UAV); numerical simulation; spreading radius
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Table 1 Model parameters at different detonation heights

1.1

TOFS | KPS RERE/m | EEAEE/ (m - s™)
1 12 21.23
2 10 22. 14
3 8 23.00
4 23.84
5 24.25

TNT YEZG5T iR 1. 25 g, i AE X 24 B2 114 448 e
FEYIRAS TR N
P=A(1-w/R,V)exp(-R,V) +
B(1 —w/R,V)exp( = R,V) + wE,/V (1)
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Fig.1 1/4 Finite element model of fire

extinguishing bomb
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Table 2 TNT material parameters

R/ (kg - m™) | BE/ (m - s7") | B/ Pa A/Pa
1 630 6 930 2.1x10" |3.738x10"
B/Pa R, R, w
3. 747x10° 4.15 0.9 0.35

IKIETKFNEPIRAS R
Po”zﬂ[l + [1 —% m- ag}
p= +

2 3 2
M M
I=-(S, - Du -5 -S
{ (1 )ILL 2/.L+1 3(/_L+1>2:|

(70 + a/vL)e (2)
K .p, AKIEK KFNIRIIREE  kg/m’ ;0 KK I
KKFNH i B m/s;u HENE R EGu=p/p,—1,

Forr p A7k K IGATE S HT S R] 26 9 %5 B kg/m’
Yo HIRETT R L ;0 y, BB IERE e WG S
PARBINAYINEE, J/m*; S, .S, .S, 3l B i ek |
TUCHI =R R G BB, R 3 A T KRR K
RIS HORE ;3% 4 4515 T PVC M52 ip B S 4L
*3 KERAFBE
Table 3 Material parameters of water-based
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Table 4 PVC material parameters
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Fig.7 Velocities of characteristic points at

different explosion elevations
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