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UV Plume Simulation for a Solid Propellant Rocket

Tang Yi Li Hailan Zhang Xiao
(School of Information Science and Technology . Beijing Institute of Technology, Beijing 100081, China)

Guo Aiyan Bai Tingzhu

Abstract Based on computational fluid dynamics (CFD) software FLUENT, a 2-D model is developed for the
calculation of UV radiation from rocket plume. The solid rocket exhaust plume is composed of hot reactive gases and
metallic oxide particles like alumina. Calculations take into account the chemiluminence reaction of CO+Q, which is
the dominant source of radiation in the UV wavelength band considered, and particle emission-scattering effects
produced by alumina particles. The size distribution of alumina particle is assumed to be Rosin-Rammler distribution,
and the scattering effect from gas is excluded, and absorption coefficient is calculated through weighted sum of gray
gases model (WSGGM) . The radiation transport equation (RTE) is solved by the discrete ordinate method (DOM).
Finally, the simulation result is compared with Fillip’s(Ref.[1]).
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Fig. 1 Calculation zone of nozzle and flowfield
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Table 1 Composition of missile plume

Chemical Mass Volume
formula fraction /% fraction /%%
CO 21.223 20. 32
Al O, 18. 895 4.97
HCI 18. 143 13.51
H, O 14. 543 21.66
N, 16. 334 13. 60
CO, 9. 342 5. 69
H, 1. 508 20. 21
Cl 0.012 0.01
H 0. 001 0.02
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Table 2 Composition of the air

Chemical Mass Volume
formula fraction /% fraction / %%
N, 78.08 77
(03 10. 95 23
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Fig. 3 Contours of static temperature (K)
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