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Research on Configuration Scheme for Real Aperture Microwave Payload Satellites

in Geostationary Orbit
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Abstract: The real aperture microwave payload in geostationary orbit can realize all-day, all-weather, and high-
frequency sub-cloud and rain atmospheric observation, and is an important means of forecasting disaster-causing
weather such as typhoons and heavy rainfall in the basin. However, due to the factors such as technical difficulties and
research costs, it has not been applied in the world. In view of the problems such as highly integrated real-aperture
microwave payload system, large mechanical size and span, and large-capacity fuel tank demand of geostationary
orbiting satellites, in this paper, an integrated configuration of real-aperture microwave payload and platform is
proposed based on the quasi-optical system built-in satellite platform, three tiled tanks, and antenna layout. The
satellite structure star and payload engineering prototype is developed. The configuration scheme is verified by ground
tests, which lays a solid foundation for the development of geostationary orbit microwave detection satellites and also
provides a reference for the subsequent satellites.
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Fig.1 Schematic diagram of the detection principles of

two systems
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Fig.3 Working principle diagram of microwave payload
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Fig.4 Built-in quasi-optical system with three tiled tanks

22 REKRERR

Sy SEPREE RL I AT RE AN URAE R AR 5B R
TR R R HRS B BEOR Ak BLA R A 1) M 0B R U R
f 4 2 2R, X R R AT 4T & I, i R 2 7E AL
T AR 5E Al T AR

RS FME S Prs, K& ER 7 HIL 38, A&
A A R A 5 A R 43 BT R TR U T 5K, 4 )
R R FE R RS ORI 1 R& R
TR 2.

DC e o 38 28 A7 = i ZE AR AR R AR 3, 5
1.2 B S AE B TR B A 6 o , 2 A4 R R R I Ja
ESE IR 2 5 mo R 4k 2F 4E B i SC BRI I e B
B T SR R R TR IR Bl a5 AR T
BZM b, 5 R g B 4, h R T R
G5 DREFEEH T — KRBT



IR PNEIE S

56 AEROSPACE SHANGHAI (CHINESE & ENGLISH)

%538 %% 2021 4E45 6 M

4 700 mm
E{HEERTHEA

— - - -

(a) ERBEIF

REER
EFFIHE2

(b) TR

5 REERMSKEE
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Fig.6 Vice anti-collapse expansion view
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Fig.7 Overall configuration of a real-aperture microwave

payload satellite in a geostationary orbit
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Tab.1 Modal analysis results

Fr P T4 i A%/ He | BT ER
1 — BB (X)) 14.3 =10
2 — B (Y) 15.6 =10
3 —Brghim (2) 46.6 =30
4 — 4 (RZ) 25.0 =20




%5 38 % 2021 45 6 1) W AR, A R LI S AL AR RO A TR A LT S 57

VA

o

(a) i FARA EHL A (b) P ITBLRLOIL Ay (c) DiFLRERL ALY
B8 {FESHEER

Fig.8 Simulation analysis model

(2) —BrEERX) (b) —BirtEIE(Y) (¢) —Bri#(RZ) (d) —Brf2)
9 WEIREE
Fig.9 Mode shape diagram

32 BERHMESH R2 EBRimshAE&H
*E*E@ ﬁkﬁ’ﬁ Z{ﬁ\ l':El E"J i ggilfzfj]ﬁtgﬁ%ﬁ: ’ EX% Tab.2 Sinusoidal vibration test conditions
FABELJE b oA 0.057 FF Ji 4& B2 1E 5% 418 3l 1 43 47, 4% 7 1) I A/ Hz Wil &k
IR AR L 2. . P
i I A LR O o DR RS B A o100 088
1 R AL ) AR R R A — 2 A — TR A — 722 . s 523
2537 o 3 32 ) 1 £ A PR 10 R, 2 93 BT A% T Ll o100 e
AR B I 10 43 B 45 2R L3R 3
18 18 18
JEAR JEAR
15 F —— FERR 15+ R 15+
—1n | — Thitk L — Ttk —~12L
w12 wl2 —— KPR T %
B oot ol RSB | & 9
3rF 3+ 3F
0 0 20 40 60 80 - 100 O 20 40 60 80 100
4/ He SR Hz % [ Hz
(a) XIM#RZ) (b) YRzl (c) Zm#R3)

10 1% J7 B 45 fn 338 B ) B2 A K 435 3

Fig.10 Acceleration response magnification of the main force transmission path
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Tab.3 Response analysis results of the main transmission force path
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