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Abstract: The temperature distribution of aero—engine combustor is very important for the structural design
and combustion process detection of aero—engine combustor. The combustor structure is closed and complex, and
there is a large area of radiation shielding, which bring some difficulties to the calculation of temperature change
caused by thermal radiation. An angle—space discontinuous spectral element method is proposed to solve the ther-
mal radiation problem in a closed cavity under shielding conditions. In the solving process, the radiation informa-
tion on the space element boundary is segmented by Riemann upwind scheme to achieve effective information
transfer between elements. Compared with the results in the literature, with same angular elements, it is found

that the discontinuous spectral element method can effectively suppress the numerical oscillation caused by radia-
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tion shielding and obtain smoother results than the discrete coordinate method. By analyzing the influence of ele-

ment numbers and the order of basis function on numerical results, this method has hp convergence characteris-

tics. In addition, control angle calculation nodes are same, which spends less calculation time under the same

calculation precision with discrete coordinate method.

Key words: Combustor; Thermal radiation; Radiation shielding; Angle—space discontinuous spectral el-

ement method; Riemann up—wind system
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Table 1 Gas media boundary conditions and wall boundary conditions of three cases

Case Gas media boundary condition Wall boundary condition
1 P, =10W P, =1W
2 P, =10W P, =1W
3 Balance T, = 1000K, T = 1000K

inn out
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