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Fig. 1 Sketch map of lighting pressure on the tiny flat
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Table 1 Targets' size parameters
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Fig. 2 Targets’ body coordinate systems and the lighting direction
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Table 2 Optical characteristic parameters of surface materials
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Table 3 Calculation results of sphere SRP area
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Fig. 4 Four targets' projection areas changing with attitude angle a
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Fig. 5 Targets' SRP areas changing with attitude angle a
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Table 4 The mean value of targets' SRP coefficient k
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Simulation of Influential Factors on Spacecraft’s Solar Pressure Area

HAN Yi, CHEN Ming, DUAN Chenglin, LI Cuilan
(Beijing Aerospace Control Center, Beijing 100094, China)

Abstract: Solar radiation pressure (SRP) area is one of the key parameters of orbit determination and prediction in deep
space detection, and directly affecting the prediction precision. The calculating method of SRP area based on target characteristics is
used, and the sphere, cube, cylinder and cone are chosen to be analytical targets, assuming the materials are purely diffuse,
purely specular and mixed surface separately. While the attitude angle changing from 0° to 360°, the influences of the surface
materials, size and the shape of the target on the total SRP area of the target are analyzed, the general laws governing influential
factors are described by comparing simulated results. These conclusions can provide reference for further research on SRP modeling
solution and spacecraft design.

Keywords: deep space detection space craft; solar radiation pressure area; influential factors; shape and size; reflectance

Highlights :

oThe influence of surface materials optical characteristics, target size and shape on SRP area is analyzed.

eTaking sphere, cube, cylinder and cone as objects, it is assumed that the surface is purely diffuse, purely specular and
comprehensive reflection.

e When specular reflection of surface material is stronger, its SRP area is larger; the SRP coefficient of plane is higher than that of

curve surface.
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