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Design of data transmission antenna beam angles and

directions for solar observatory satellite

ZENG Qilin'* |, YU Xizheng' , XIONG Weiming'
(1. National Space Science Center, Chinese Academy of Sciences, Beijing 100190, China;

2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract; The design of the antenna beam angle and the installation layout of sun-synchronous orbit satellites with the three-axis stabilized sun

oriented attitude were put forward. And the antenna beam design and its layout scheme for obtaining the maximum data transmission time to the

ground station were proposed. According to the orbit design scheme of the scientific observation satellite, a data transmission antenna pointing to

specified ground station antenna beam-pointing simulation model was established. By using the satellite toolkit STK simulation software, the effect

of various antenna beam angle schemes and the antenna installation orientation on the data transmission time were simulated and analyzed, the

different regularities about the time of data transmission for the satellites of pointing to solar and earth station were discovered. According to the

relationship between the satellite-borne data transmission capability and the different antenna beam width, the optimal antenna beam width for data

transmission was obtained, which provides a design basis for the beam design and installation of this kind of satellite.

Keywords: solar observation satellites; three-axis stability sun oriented attitude; sun-synchronous orbit; directional beam antenna; satellite

antenna installation layout; STK simulation software
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Fig. 1 Satellite pointing diagram
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Fig.2 Definition of azimuth and pitch angle
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Tab.2 Ground station constraints
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Fig.3 Relay communication mode diagram
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Fig.4 Data transmission time of different beam angle

antennas installed in the satellite + Z direction
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Fig.5 Relationship between the amplitude of

data transmission and antenna beam angle
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Fig. 6 Data transmission time of different beam angle

antennas installed in the satellite — Z direction
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Fig.7 Antenna different installation modes correspond to

communication time
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Fig.8 Data transmission time of different beam angle

antennas installed in the satellite + Z different direction
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Tab.3 The maximum and minimum data transmission

time for different beam angle antennas

MR RZ  mAREUE BUMNE BKRERMEL
WA A/ Hif )/ B[]/ & [a] 25/
(°) (min/d) (min/d) (min/d)

=]

E%Eﬂ{lﬁ 93.7 93.7 0
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Tab.4 The maximum transmission time, installation direction

and average time of different beam angle antennas
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Fig. 10 Data transmission time corresponding to

different antenna installation methods
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Tab.5 Calculating parameters of satellite-to-ground link
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