537 % 4 121 M= N FEH Vol.37 No. 12
2022 4 12 H Journal of Aerospace Power Dec. 2022

X EHE: 1000-8055(2022) 12-2865-10 doi: 10.13224/j.cnki.jasp.20210369

3 & -=2 (] 8] i A BR T RY 4@ 5 BR 1 25

R TR, RN, & F
(L P T K27 3 ) SRl be SLahprod b, 1642 710072;
2. PHAE TR R K =M B TR S R R L, TR KRB 2154005
3. KR RIEFBE BEVE A ACH B RB IR T & N H SR T REE AUSE I %, P4 710064)

i1 B W TS & BLA (R A S S AR RO R 1, v AR S o R A A S A D DR S K
N, Qo] S 30 5 R ARG AR AR — AN PR R . SR I W A PR D B A 3 O AR v A B R s ) S R AT
B, I3 T4 2 BR ] G S ARAE AR AN A (8] B 0T b 5] A BT - ST R B R o o AR R RO A AR AR R N A
[F] L A9 I W 3R 95 A T Ak 3 g SOk v A R AR AR RN S R R I T A AR ) & SR X L, IE T R
BOVE . AN, S e A R A A R O A AT A X B 96 E T R AR R LA S S I T 80 ) (R
T, TH PR A R R R AR B A L SCBL T AT R s I 07 B L A R A A R A L Y =

X BRI PEGT RIBHEREOY ; MWL AARRIC; BT ARRRHIA AR NS R EAOT

FEISES: V231.1 SCEKFRASAD: A

Thermal radiation limiter based on angle-space
discontinuous finite element

LI Sida', SUN Yasong"?, ZHENG Aozhou', MA Jing’

(1. Basic Research Center, School of Power and Energy,
Northwestern Polytechnical University, Xi’an 710072, China;
2. Center of Computational Physics and Energy Science, Yangtze River Delta Research Institute,
Northwestern Polytechnical University, Taicang Jiangsu 215400, China;
3. Key Laboratory of Shaanxi Province for Development and Application of New Transportation Energy,
School of Automobile, Chang’an University, Xi’an 710064, China)

Abstract: Due to the irregular shape of the high-temperature hot components in the aero-engine, the
heat radiation process has obvious discontinuous and shielding effects, and how to achieve accurate
simulation of this process is a challenge. Using discontinuous finite element to discretize the angle and
space domain in the radiation transfer equation, and based on the hierarchical limiting strategy, the Barth-
Jespersen limiter was introduced in the angle and space domain to suppress the non-physical oscillation of
the radiation intensity numerical solution in the angle and space. By comparing with the results of the finite
volume method and the Monte Carlo method in the literature, the validity of the method was proved. In
addition, by comparing with the angular analytical solution of radiation intensity, it was verified that the
limiter can effectively suppress the numerical oscillation caused by the radiation discontinuity effect, and
can eliminate the nonphysical solution of radiation intensity. The three-dimensional characterization of the

radiation intensity in the angular domain at any spatial position was realized.
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