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Table 1 The duration and the diffusion distance of vaporized poisonous gas

of remnant propellant on the ground after a liquid launch vehicle explodes

UDMH N, O,
ky, W./kg W./(kg/m*)
t/h Lo /W Yo/ 10 t/h Zoe/M Ymee/m
0.3 312 900 20.10 56.812 2101 175 7.590 2955 288
0.5 223 500 14. 35 29. 856 2278 208 3.753 3201 331
0.7 134 100 8.61 11. 086 2933 240 1.312 4120 391
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Table 2 Damaging duration and range of vaporized poisonous gas of remnamt propellant on the ground

when a launch vehicle in the phase of vertical flight falls to the ground and explodes

UDMH N, O,
t./s h./m W,/kg Dun/m D,/m W./(kg/m"*)

//h Toax /M Y /M t/h

Zmax/M Ymax/ M

8.0 112 428 417 298.4 139. 4 8.42 10.601 2905 237 1.252 4 081 388
10.5 200 422610 297.0 139.0 8. 36 10.449 2895 237 1.233 4068 387
14.5 400 413318 295.0 138.3 8. 26 10.207 2 881 236 1. 203 4 048 385
17.0 600 407512 293.0 137.8 8.19 10.055 2872 235 1. 185 4035 384
20.0 800 400544 291.0 137.3 8.12 9.874 2861 234 1.162 4019 382
22.0 1000 395898 290.0 136.9 8.07 9.753 2853 234 1. 147 4008 381
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Fig. 3 The relation between actuation duration of poisonous gas in different season
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Emergence and diffusion of the poisonous gas on the ground

for liquid launch vehicle explosion

CHEN Xin-hua , XIANG Si-gui
(Academy of Equipment Command & Technology s Beijing 101416, China)

Abstract: This paper presents a vaporization model of remnant propellant on the ground and a diffu-
sion model of the poisonous gas for liquid hypergolic propellant launch vehicle explosion. The esti-
mated mass of remnant propellant on the ground, the equivalent diameter of contaminated zone and
the evaporation rate of N, O, and UDMH are conducted for a N, O, /UDMH liquid propellant explosion
respectively. The present models are applicable for predicting the vaporization (time) of remnant pro-
pellant on the ground and the contaminated range of poisonous gas for large scale liquid hypergolic
propellant launch vehicle explosions. It provides an available evaluation method for safety measure-
ment at the space vehicle launching site.
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