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Table 1 Fitted coefficient of the thermobaric explosive and TNT

X)) = a+bt +ct* +di* +et' + f1°

X YEZh W EE %
a b ¢ d e f
. 770. 44 9260.96 —39416.3 78783.23 —60789.72 0.00 (0,0.5) 99.18
R 2
T/K 1978.81  —542.27 —637.71 487. 33 —92.45 0.00 (0.5:2.0) 99. 98
TINT 834.91 9537.68 —21178.55 —47994.83 0. 00 0. 00 (0,0.17) 99. 97
2051.42 —3094.47 2613. 86 —763. 34 0. 00 0.00 (0.17,1.50) 99.41
. 10.03 17.23 —19. 80 5.98 0. 00 0. 00 (0,1.13) 97.69
D/ 5.96 6.82 —0.75 0. 00 0. 00 0.00 (1.13,2.00) 99.18
m
TINT 10. 21 32.26 —210. 36 819. 56 —1445.21 888. 38 (0,0.6) 98. 64
60.30 —242.37 476.63 —453.00 208.51 —37.66 (0.6,1.5) 99. 32
H/ 1B AEZ 1.45 5.83 —0.95 0. 00 0. 00 0.00 0,2) 99. 57
" TNT 4.29 7.12 —0.21 0. 00 0. 00 0. 00 (0,1.5) 99.49
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Table 2 Thermal dose of thermobaric explosive and TNT

o/m Qu/K/mD Qu/(d/m T o mty Qu./(k/m? e Qre Qs
Q. Qr. Q.
4 269.16 347.95 0.226 4 55. 65 61.66 0.097 5 4. 84
5 215. 36 289. 33 0.2557 45.68 47.42 0.0361 4.71
6 180. 47 255.11 0.2926 37.88 41.69 0.091 4 4.76
7 130. 21 132. 06 0.014 0 31.65 35.09 0.098 1 4.11
8 103. 06 113.63 0.093 0 26. 65 29.54 0.097 9 3. 87
9 83.76 93.09 0.100 2 22.63 25.01 0.095 3 3.70
10 69. 35 69. 35 0.099 0 19. 38 21. 36 0.0926 3.58
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Application of a dynamic model to thermal damage estimation
of thermobaric explosives”

ZHONG Qian, WANG Bo-liang, HUNAG Ju, FANG Ying-ying, HUI Jun-ming
(School of Chemical Engineering , Nanjing University of Science and Technology ,
Nanjing 210094, Jiangsu, China)

Abstract: The explosion fireball’s descriptive parameters of a thermobaric explosive and TNT were
measured by an infrared imager. According to the experiment data, a dynamic model of fireball ther-
mal radiation was studied, and the change of the fireball’s size and position was quantitatively de-
scribed. Based on the dynamic model, the thermal damages of the thermobaric explosive and TNT
fireballs were analyzed. The results show that the thermal dose of the thermobaric explosive is 3. 6—
4.8 times as much as that of TNT, which indicates that the thermobaric explosive has advantages in
the thermal damage effect. Compared with a static model, the dynamic model is more reasonable to
estimate the thermal effect of explosive-fireball, since it can describe the movement of fireball

Key words: mechanics of explosion; thermal radiation; dynamic model of fireball; thermobaric explo-

sive; static model of fireball
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