s N N ] 2N =4 v
#8% %3 M ®xE R OMN ZF KR (PR Vol.§ No.3
2021 £ 6 A Journal of Deep Space Exploration June 2021

“UEIRA S HuERH

/

;’I‘]‘ﬂ‘\—:‘géy ﬂ )%7 ‘é‘i

B ROEBLL A

2. &, W

B, FRX

(EBFEM ARG TR AR, 1§ 201109

W FE: ZHITERKERRMRES, RN S0 ERE AR ERIE N 2] “HIR TS (Chang’E-5, CE-5) #uiE
SURCH RS, R 7B E AR RO R BARE it & B T . TR RRER IR AN SR, TRl — RPVE BB R AT
KA TSR R ILMEIE YU KT TSI R R SUE I RIEA AT, R 5E R T A TR
RIEMES, HHRTN G SR MR B B R St LU RERT ST M BLTHR 25

R WIS IREIRINES: HECE RS mHRestt

RESES: V442 YHERFRIRAD: A
DOI:10.15982/j.issn.2096-9287.2021.20210007

XEHS: 2096-9287(2021)03-0237-07

SIAMN: X, BR, BE, 5 UWERISPUE SO R m R VT[], R RI AR (R

300, 2021, 8 (3): 237-243.

Reference format: LIU Z Q, ZHAO C, CAO Y, et al. High specific energy design of power supply and

distribution system for Chang’E-5 orbiter[J]. Journal of Deep Space Exploration, 2021, 8 (3): 237-243.

51 =5

BEAE LR BORIIBED , NRIRZ KT WIS
BEMIT . WRTTLA—57ITE, HECDEB DA
BIR 7)) B IR PUE LRSS BBt AE Hi
BROXAMEIE, BENIRT R ANRLIRMESE, 1 H BRER
DTE A NSRS PR (e i 2 k™

FRE H20045F 08 0 THELILLK, T2 [R5 56
TR TR bR 5 TR B R
(Chang'E-1, CE-1) . “I##—"5” (Chang'E-2, CE-
2) HRIWAESS BRI SEEL T H BRPUEIR GRS 1 w2
RA AR =g AR R k=5
(Chang'E-3, CE-3) RGIhFEHAEH ik 3 E #7253
AR5 & T F ek [/ 54790, Boh gk e 5
5 B3 ST T PR FE R E S, i S
(Chang'E-4, CE-4) B 2&Hl 7 NERIE 1K H Bk
HPCE R SR & F & i AERC s R gt it 50
T (b BRI TR AR KA E . BT 300 B S
HERE R, HZH T8 MK ENGE), RER
D505 B R AR AR BRI T2

PN BRI — 7 B I DY 5 IR A ) LR R
VIR T 240 [ N BT e A 31 1 die 56 2 HL AT & 5 22 1] iy
BRGHA, DRSS RFGLRERE. £RBHM,

Wofm H A 2021-02-22  f&[EIHIA: 2021-04-02

BEUH: EFRHERXEIRHA =5 8hmiH

Nl k55 P 170 B it ek A P R R A R PR B I ek
VU5 F 1 = S5 A RO P R R, K B ' FRFE 4 4%
RRMERRTE; TEAGRETTTH, MRASEMARER T
P E R, g E MR OB ARH T
i, MWoFERThR R RBEIG TR, #—5
Pem T HIE RGN R E Y.,

“DEt% 15”7 (Chang'E-5, CE-5) HERIFIMAE S 2
S =B E I R B R TS, R SRR
AIART A T4, HBERGWMEE R %], Hf,
BB AR 0 O R ) E 7 Sk k2 000 WRL b, T HERT
H ARG R BRI HIAE TS kgL N . N TR RGN E
f£5, PUEHRMEERETEL —PRADFEE.
AT T 0 0k A2 AT T S LR i R A i, “UR ik
SUHIE AR T E A RS b R R S AR
BT E M, B ERTE T K BH RE Lt 1 B 4 AL
Ry IFREB T AR B H — R 4B I R AT A B2
SrBERINGE R, A ORI 57 8k nr o) R 28 A e e i
SRR, B R RR Bt PR T D2 AT g & .
TSR T PRI 25 L i R G L RE it TR s
BT RBAEERRER. AXTFENA TGRS
BEEH RGN m L RE# i, BRI IR, AT
TFRISE R R LR, AT Ja SRR 2 BRI 45 1) =1 L RE it
BeH RG TS %



238 PRI 2 (R3S

20214F

| SRR MR RLR
L1 HussRMHECHE RS EK

ORI TS HUE RS IIC R R G, R A A L
B “OR B RE HL b R — B Rt A A O A AR
PC HL AR GEHT 2 e DR Il . R
LA A B LT 7S, AN PUE B REJFOR H KB
TR KPR AE LTt P F B, A BT R DR RRXGE
PR32 ) 5 20 AR RO A B i FEL v 7 2 ) L D R AT
P, TRk E R REZE R, TG A BR 45 B 28 S B A1
Lo [RJRR S K PH B FL T8 O F Y ) 245 78 P T AR
NEHRIMALTE . FRIXI, & s I e ) 2
FHE AR, ARAR MR E LR E, S
HUBEER, NS IR G

_________________________

[ Eteaek | B ]
N TR ik
i it
: , P LA
NEXN RS R || 8T
@ﬁ il N N
wtie | i §
Vs ' -
L
] DGR e
AEVR T R i

K1 B g e R R SR

Fig. 1  Structure of power supply and distribution system
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High Specific Energy Design of Power Supply and Distribution
System for Chang’E-5 Orbiter

LIU Zhiqgiang, ZHAO Chen, CAO Yan, CHEN Jianyue, YANG Min, LI Tianyi

(Aerospace System Engineering Shanghai, Shanghai 201109, China)

Abstract: Limited by the loading capability of launch vehicle, the deep space probe is required to reduce its own weight.
Based on the most advanced space power supply technology in China, the power supply and distribution system of Chang’e-5
orbiter adopts ultra-high energy density solar cells and batteries, and invents a new bus topology. Through a series of lightweight
power distribution system design, the power to weight ratio of the whole probe reaches the domestic leading level. The power
supply and distribution system of spacecraft has passed the ground verification and flight test on in orbit, therefore can be referred
for the follow-up research and design of high specific energy of power supply and distribution system of spacecraft.

Keywords: Chang'E-5; deep space probe; power supply and distribution system; design of high specific energy

Highlights:

o The latest high specific energy solar cells and batteries are used in the power supply and distribution system of Chang’E-5 orbiter.

e The power supply and distribution system of the orbiter invented a new type of “dual bus solar array topology” suitable for the
lunar orbiter.

e The power supply and distribution system of spacecraft has passed the ground verification and flight test on orbit.

Tt Bk, EXFR AF)



	引　言
	1 能源及配电端轻量化设计
	1.1 轨道器供配电系统组成
	1.2 高比能太阳能电池及蓄电池设计
	1.3 配电系统轻量化设计

	2 高比能母线拓扑设计
	2.1 母线调节方式
	2.2 常规母线拓扑结构
	2.3 高比能双母线电池阵分阵拓扑

	3 轨道器在轨飞行验证
	4 结 &nbsp; &nbsp; 论

