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SIMULATION OF INFRARED RADIATION CHARACTERISTICS
OF HIGH TEMPERATURE FREE-STREAM FLOW

INCLUDING PARTICLES BY USING BACKWARD
MONTE-CARLO METHOD

SHUAI Yong, DONG Shi-Kui, LIU Lin-Hua
(School of Energy Science and Engineering, Harbin Institute of Technology, Harbin 150001, China)

Abstract ; The research of infrared radiation characteristics of high temperature free-stream flow with particles is very impor-
tant for the field of target detection, combustion diagnosis and temperature measurement of flame. In this study the infrared
. radiation characteristics of high temperature free-stream flow were calculated with backward Monte-Carlo method. The effect
of the particle scattering and different boundary conditions on the directional radiation heat flux was examined. The calcula-

tion results were compared with forward Monte-Carlo method. The result shows the superiority in computational efficiency of

backward Monte-Carlo method.
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Fig. 1 Schematic figure of transfer process between the vol-
ume and target unit
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Fig.2 The spatial distribution of infrared radiation heat flux
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Fig.3 The radiation heat flux in the direction of 45°
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Fig.4 The radiation heat flux in the direction of 90°
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Fig.5 The effect of scattering phase function on the calcu-
lation result
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Fig. 6 The effect of transpareniness of boundary on the cal-
culation result
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Fig.7 The speciral radiation heat flux of the whole field in the direction of 45°
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Fig. 8 The spectral radiation heat flux of the whole field in the direction of 90°
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