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Fig. 1 Absorption coefficient of air varied with the temperature and photon energy
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Table 1 Photon energy of each group
g pe/eV g p/eV g p/eV g pe/eV
1 0.01~0.5 7 3.1~4.0 13 40~70 19 5000~10 000
2 0.5~1.0 8 4.0~7.0 14 100~200 20 10 000~20 000
3 1.0~1.8 9 7.0~10.0 15 200~400 21 20 000~80 000
4 1.8~2.1 10 10.0~20.0 16 400~1 000 — —
5 2.1~2.5 11 20.0~40.0 17 1000~2 000 — —
6 2.5~3.1 12 40.0~70.0 18 2000~5 000 — —
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Table 2 Air state parameters at different altitude

h/km p/kPa o/(kg+m %) T/k c./(mes )
0 103. 3 1. 225 297.25 343.6
10 26.5 0.414 225.90 299.5
20 5.5 0. 089 219. 20 295.1
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Numerical calculation of early fireball radiation spectrum

in strong explosion

Gao Yin-jun, Yan Kai, Tian Zhou, Liu Feng
(Northwest Institute of Nuclear Technology, Xi’an 710024, Shaanxi, China)

Abstract: On the basis of multi-group radiation hydrodynamics method of fireball radiation in strong
explosion, operator splitting method is used to split the equations into convection items and source i-
tems, which are split into radiation groups due to the equation formation and solved individually. Nu-
merical calculations show that the method used here overcomes strong instability when solving the e-
quations directly because of the coupling items between radiation and fluid. In the meantime, the time
step in the calculation is increased obviously. Fireball radiation spectrum is obtained in fine accordance
with the result in the literature.

Key words: mechanics of explosion; splitting method; radiation spectrum; strong explosion fireball
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