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Numerical Computation of Solid Radiation Heat Flux
of Spacecarft Based on STL File

ZHANG Tao, SUN Bing

(School of Astronautics, Beijing University of Aeronautics and Astronautics, Beijing 100191, China)

Abstract: Because STL file can transfer the information of solid model accurately, a method to compute solid radia-
tion heat flux of spacecraft based on STL file was proposed. The data format and contents of STL file were presented. The
grids were refined according to position of surface cells. View factors were computed by FEM ( Finite Element Method) and
shading judgment based on STL file were expatiated. The computing precision and efficiency of the method in this paper are
higher and shading judgment method is correct and high efficient.

Key words: STL file; View factor; Shading judgment; Solid radiation; FEM
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Thermal Management and Design Principles of Stratospheric Vehicles

MA Wei, XUAN Yi-min, HAN Yu-ge
(School of Power Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: Being aimed at the particular thermal-surroundings, this paper analyzed the complicated thermal features of
stratospheric vehicles in the near space. In the measure of the thermo-control, two modes of the heat transfer which were ra-
diation and convection were analyzed and compared based on the power consumption and thermo-control requirement of the
load cabin. The result is that the convectional heat exchange efficiency is higher than the radiation and the system’s weight
of the convection is much lighter than the radiation in the same status. The more is that the seasonal changed and compli-
cated spatial conditions have insignificant influence on the convection system what leads the convection system much more
steady.

Key words; Stratospheric aircraft; Load cabin; Thermo-control; Radiation; Convection



