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Simulation on Thermal Comfort of Astronaut Wearing Space Suit Under
the Condition of Cabin Pressure Loss

FANG Ming-yuan, WU Yue, ZHANG Yang, XU Zhong—xu

(Beijing Institute of Spacecrafi Environment Engineering, Beijing 100094, China )

Abstract : The intravehicular activity space suit is an important guarantee for astronauts to sustain life in the case of pressure

loss in the cabin. The thermal comfort of astronauts is one of the important factors to be considered in the long time pressure loss

condition. Based on the lumped parameter method, the thermal model of the spacesuit in the cabin is established, and the

human-spacesuit thermal model is established with the Fiala model. The correctness of the simulation is verified by the domestic

experimental data. Based on the simulation, the change rules of thermal comfort and humidity of ventilation gas under different

pressure loss conditions were obtained, and the system optimization scheme was put forward, which provided reference for the

design of emergency cabin pressure protection system and the formulation of life protection scheme in China.

Key words : human thermal model; space suit thermal model; numerical simulation; thermal comfort; cabin pressure

loss

TE R ANMERAL S5 0, fi P9 2 R A 3 7 L 1Y
R, T2 BRBE | AR G e RO R A o 2 A ]
AESFEUR NI i T O & AR [m] i BE X
W fe, 2 o Hh B, DRI A B BEA K B3 2
s A M AR IR (AR 2RI ) o R, 78
TR A )R AT IR S A R TR R A
PNIARCAT RS Sl b O PN S PN A S B i) )
S R E R N UL 2R B UL U NS E PN
B 5 A ST K e 36 FH A= i D B 22 48, i A2 A
PR s P B3 8 2 i PR B 7 SR P Artemis 71321

YriE B H:2021-10-11
fEZ B e (1995-), 3 VgAML Wit
*ELWMB R ANKIIRF I E (45 :020102) .

e, B AT R IR G R B 9 BRI, BE A i
B 6 RN AR AR AR R . T H AT Y A AT K
Il s 0 12 1 A2 U b s T ) A i PR B B BT L
i BEPR 5 T OROH il A P A K Al AT K B 1]
AR A AT AT M. H AT F B AT AT B O7 R TR N
FIU R IR A AL K B3 AR A BT A B R 3 T, R
Ji P2 il R B 2 8 R ST O IR P ) XA 36
FCTARRE I 1 o o 38 G 36 T2 K 51
P Bt £ bR AR AR FIOK 28, IF ALK B
[ &2

BIRAEE U, R TR



