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Integral moment method for radiative transfer in
nonlinear scattering medium
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(1. School of Aeronautical Science and Engineering, Beijing University of Aeronautics
and Astronautics, Beijing 100191, China;
2. Beijng Space Technology Research and Test Center, Beijing 100094, China)

Abstract: The integral moment method was proposed to solve radiative transfer in nonlinear scattering medium. In this
method, the integral term of the scattering phase function was deduced to linear combinations of radiative intensity mo-
ments. The scattering phase function was expressed as a truncated Legendre series and the highest order of radiative intensi-
ty moments was equal to the approximation order of the scattering phase function. Then, the integro-differential equation
was reduced to differential equation, which is solved by integral method. Since it is not required to discretize the solid an-
gle, the integral moment method will not suffer ray effects. The results by the present method are in good agreement with

those in references and the method has a high accuracy. Furthermore, satisfied results also can be obtained even in the case

of fewer computational meshes.
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Discretization of the medium
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Table 1 Dimensionless reflective radiative heat flux for
nonlinear scattering medium
N @b, ®,
Orchard M Busbridge M
1 0.4468 0.446775 0.3580 0.358048
2 0.6101 0.610121 0.5157 0.515715
3 0. 6985 0.698477 0.6104 0.610364
4 0.7541 0.754112 0.6739 0.673939
5 0.7924 0.792402 0.7197 0.719653
6 0. 8204 0. 820370 0.7541 0.754120
7 0.8417 0. 841696 0.7810 0.781039
8 0.8585 0. 858495 0. 8026 0. 802645
9 0.8721 0. 872071 0. 8204 0. 820369
10 0.8833 0. 883270 0. 8352 0.835172
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Table 2  Dimensionless reflective radiative heat flux for
high order nonlinear scattering medium
F2 B1
Py M Py M
0.233837 0.233836 0.486803 0.486788
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Fig.2  The effects of computational meshes number on the di-
mensionless reflective radiative heat flux for nonlinear scattering
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