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100 16. 4 12.9 23.2 17
300 21.0 18. 6 24 25
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Table 3 Lift-off time ¢y and duration ¢, for firebail
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50 1.7 1.6
100 1.0 1.4 2.4 2.2
300 1.3 1.7 2.67 2.3

ML R E S8 8 N.O,/UDMH #EHEF IR HETE LA K BRFE S P RFEE 0T 1] ¢,
SHESAREEE W, 89 0. 26 IR MIEL B ¢, = 0. 61W "%,
4.3 KKEE
3G H T HER S ER N 300kg iR IETE AT KB EE N EEM T HE.
RAGH T AR R B AEARNTRESE MR RREMTEME. dE 3k
A PRI MERERSERETEREEERY S, REN THER . IWEFHX TR
F4 AHABEBEITHESTRAEE

Table 4 Firebail temperature calculated results and experimental values

Wo/ks TR A KRR TR / C
(R& 21D E2EE ¥ it E
50 1250 1400
100 1370 1454

300 1400 1510
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Fig. 5 Calculated results compared with experimental data(100kg and 50kg)
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THEORETICAL AND EXPERIMENTAL STUDIES FOR
LIQUID ROCKET PROPELLANT EXPLOSION

Chen Xinhua, Zhang Zhi, Wang Zhengguo,
Yan Xiaoqing, Liu Kun
(Natianal University of Defense Technology sChangsha 410073, China)

ABSTRACT This paper develops a theoretical model of the heat radiation effect and the
shock wave characteristics for liquid hypergolic rocket bipropellant explosion,as well as
the explosion experimental method. The calculated and experimental results of the di-
ameter,duration, temperature,radiation heat flows of the fireball, overpressure of the
shock wave are described for N,O,/UDMH liquid propellant explosion. The calculated
results agree with the experimental data. The maximun diameter D, and the duration
time to of the fireball are functions of the total propellant weight. The following equa-
tion is derived by least square fit to the data of N,O,/UDMH propellant explosion exper-
iments ;
Dopay = 3.924W 50t = 0.61W %

The application of this theoretical model to predicte the above parameters and the
safety distance for large scale N,O,/UDMH liquid praopellant rocket explosions proves
that the theoretical model can provide valuable data for enginering design of escape sys-
tem of manned space launch vehicle and for the building of the space vehicle launching
base.

KEY WORDS liquid rocket propellant, explosion.heat radiation.fireball,shock wave,
escape system,.space vehicle launching base



