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Calculation of Transmission Probability of the Finned Tube Heat Sink in Molecular Flow

LI Chun-yang, DU Chun-lin, SUN Yu-wei, LIU Xiao-ning, WANG Jing, XU Zhong-xu, XIANG Shu-hong
(Beijing Institute of Satellite Environment Engineering, Beijigng 100094, China)

ABSTRACT: Objective To study the transmission probability of the finned tube heat sink and set up the foundation of the fu-
ture research such as the analysis of the vacuum equivalence of the space environment simulator. Methods Based on the struc-
ture of the heat sink, model of the transmission passage with total reflection passage walls was set up. Then the transmission
probability was calculated by Monte Carlo method. A verification model was established to verify the calculation results.
Results The transmission probability of the plane heat sink panel with the specific structure was 0.030 116 4, while that of the
cylindrical one was 0.017 988 6. Conclusion Monte Carlo method can be used to calculate the finned tube heat sink. Through
the calculation, the heat sink can be equalized as a penetrable surface which will greatly simplify the calculation of the whole
vacuum simulator in further numeric analysis.
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Fig.1 The structure model of the finned tube heat sink
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ty with MolFlow+ and other research
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Fig.2 Transmission probability calculation model of plane
heat sink
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Fig.3 Trajectories of the turn-back particles in the calcula-
tion model with diffuse boundary walls
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Table 2 Boundary conditions of transmission probability
calculation with plane heat sink under molecular flow
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Table 3  Results of transmission probability calculation with plane heat sink under molecular flow
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Fig.4 Transmission probability calculation model of cylin-
drical surface heat sink
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Table 6 Transmission probability calculation boundary con-
ditions of cylindrical heat sink under molecular flow
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Fig.5 Screenshot of the cylindrical heat sink transmission
probability calculation
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