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Correction of thermal performance simulation model and on-
orbit reliability verification for space laser communication payloads

HE Xiaolei', LI Kuan', TANG Xinke', SU Ruizhi', ZHANG Xin"", ZHOU Weijuan’

(1. The 34th Research Institute of CETC, Guilin Guangxi 541004, China;
2. General Design Institute of Hubei Aerospace Technology Academy, Wuhan 430040, China)

Abstract: To address the thermal runaway issue in spaceborne laser communication payloads caused by discrepancies between
thermal simulation results and on-orbit actual temperatures, a simulation model correction and verification method based on on-
orbit temperature data is proposed. A physical field thermal simulation model of the payload is established to analyze tempera-
ture variations and fluctuations of internal temperature-sensitive components under thermal effects. By integrating thermal
vacuum experimental data and employing a Bayesian inversion algorithm, the boundary conditions and material parameters of
the simulation model are dynamically corrected, significantly improving the consistency between the model and measured data.
The error of the corrected model is reduced from 15% to within 5%, with temperature deviations at key measurement points
controlled within +1.5 °C. Validation using on-orbit measured data from the laser communication terminal demonstrates that
the corrected model accurately predicts the temperature field distribution of the payload under various on-orbit operating condi-
tions. The measured operating temperature of the laser(22.3+2.1 °C) closely matches the model-predicted value(22.0+1.8 °C),
with a temperature gradient error of only 0.1 °C/m.
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