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Design and Verification of In-Orbit Cargo Egress and Ingress Function of
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Abstract: In order to enhance the China Space Station's ability to support extravehicular loads, improve the cargo
entry and exit efficiency of China Space Station, and reduce the number and risk of astronauts’ extravehicular activities.
The China Space Station Mengtian L.ab Module is designed with cargo automatic egress and ingress function. Based on
the cargo automatic egress and ingress function, this article introduces the ground test verification and in-orbit test
verification of the key sub functions, including cargo transfer function, outer hatch function, air reuse, repressurization
and repressurization function. The comparison of experimental verification results between space and earth shows that
the design of cargo automatic egress and ingress function is reasonable, the ground verification results are consistent
with the in-orbit data, and the product performance is stable. Mengtian Lab Module can enhance the cargo entry and
exit efficiency of China Space Station efficiently.
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Fig.1 Sketch map of the cargo airlock module
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Fig. 2 Diagram of the cargo ingress procedure
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Fig.3 Diagram of the cargo egress procedure
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Tab.1 Index requirements and ground verification results of the payload transfer mechanism

Jris WLt H W8 b7 HURR e

1 ff A5/ mm 0.9

2 AL fi B[] /s 119.0~121.0

’ e L T 98%5%%@%1—?4
4 Ty /s 94.0 s~94.3 s

5 500 mm iz g4 B /mm 500 mm 7 {37 4% J& : <<0.10
6 7 1 B LAY 3 B 250 mm iz ZAE JEE /mm 250 mm 5 (iR :<0.34
7 A ARIE I ] /s ARIE B :49.7~50.5

2.1.2 HAEBIAMIRERE T 25 (8] o 4 52 | B % B8 HILAG A s A1 A0 19 B0

B EE R LR O 1) B R SCIR e X e T h o DO ML R R R A S AL PR v, B R
i, A A IR P O 0 °C U R B URBR A B s A AN, B A R I . H B



9540 % 2023 4555 5 B AE ORE S ) vl AR BLGE W L AR ) R Y B 5 B 27

1) 3t 45 e % 3 e RS ML 2 B0 O 5, R T A8 R S
i AP T A A R s R DAL 2 ) R S B AR
TE B BE FRIE, X 2804 5 % B A 7 003k 82 AT S 4
U o R A5 R R T AT B A AL 1 A IR
AT 3 °C, il 2L P e 9 fee AR L IRLBE 46 s [R] i
R I B A B B B R A 0 S 3

2.2 HiEE .t EFE E IR0 i E I8 HEE R

SRR R A T ) g R S AR
AR B, AR R4 A 0] 3 A PN B 05 B AR AR IR BT 1Y B
A D B AT 55 A ) A RE . SR T e
55 01 1) 3k R 43 o SR R R R 2 A4S R AR
5 R B EOR & RIS 1 30 min, SRR A
NTFT0%, 2 E BT AW e Bk AR R R
25.0 kPao 58 AR S T G JF btk F B ) A ok
20 min, 5 A8 N B AR R ) AN 0.3 kPa, B RAT:
550y R 205 I A WY BT R A B S ALA AR
A 101 ) BT By S RE P S S HE AT R IR T R R
— 5 CIRiFITE 1R E R, & £ 30.0 kPa; SR 5 1T
552 0l IR TR = 12 °CLL B R TS 2 Ik R
JE, B %5 a8 ) e 9 R 22 A3 0.3 kPa.

FEXE e 2R SRR Ty fg R SR FE T g
D1 ARG e T EAT BRI . S 6 A AR T A i
AR A E S PR AR 4 S 2R T R e e R
DR DA R o T N O (3 0% D) B =S WA & 7/ R i B
WA B4y P8y 92.2 kPa F190.4 kPa, 25
WA BEE N 1.5X10 * Pa, LIS BT,

2.2.1 AR B EIXE

SERN R AR A B T AR AR R R B K
5o RS ] b 7R b 02 S B R R R 65.4~
24.9 kPa, TAEM Bk BT 6.4~98.6 kPa, Ak &= H
BAETF 73% , 52 R B ARG B 17 min; it o 72
Te <RI BJE M 24.6 kPa T [% % 300.0 Pa, it JE
FEIT 24 17 min, A B it D BB IE H .
2.2.2 AWILERE

SRS I 50 2 B BT R S ST IR B, T
YEAR B8 98.5 kPa 48 Y1 < W AR B 54 390.0 Pa.
55 1B B A M MR iR R BT = 30.5 kPa, TR AR
JE T B % 95.5 kPa, & FEAERT 29 6 min, & &3 % 2
5.2 kPa/min; 5% 2 By B¢ S8 ¢ < W MR e B =
89.6 kPa, T fEAR i F& T B 2 90.0 kPa, & K FEHT £y
18 min, & Hii# %24 3.0 kPa/min, S AR B JE L REIE ¥ -

2.3 SR TH BE HE TE 36 IE B R

A 1T 2 g T S BT Wk A U TRl Y G e
T 1A K B 9 SRR A o AN TSR T s sh i
MBI R R, LZETHRYAMRILE TR
B 7 10 W RS AT JF 8 1138 18 3 L o 58 AT R0 12
91230 mm X 1 250 mm, §[ ]300 A Ab 1 R 242 R K
F R150 mm,

Hby T 2 BT X T OC ) BE M %% d v T R i
B B, SR B R s AR D S R R B, L
BEA 1.5X 10" Pa; 25 B b 1 = Jy 5200, >R AR 1] B
S ARSI R, S 25 R L3R 2,

F2 MIVERER M EEIEE R

Tab.2 Index requirements and ground verification results of the hatch
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Tab.3 In-orbit verification results of the payload transfer mechanism
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Tab. 4 In-orbit verification results of the air reuse, pressure

relief, and repressurization function indices
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Tab.5 In-orbit verification results of the outer hatch
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