56 % 454 MR OE T Ak Kk ¥ o W Vol. 56 No. 4
202444 4 JOURNAL OF HARBIN INSTITUTE OF TECHNOLOGY Apr. 2024

 RAMEERBRRERBERERE AR

ROED HRE T R ORAER N REMA L ESA B4
(L AR EEAER BURHIFINE .0, L5 1000045 2. A T 4 1 7 45 56 0% (o AR BURHBFUIZ ) L LT 100004)

W OE ARMAMAREEFHSECRERET REXEREANAAGRTRAHTER, TAXRE CO, 0 EHEE
BB RAE O E A AR R B R AR AR R R B FE K BROE R B AR AN AL R R P A R R Bk R T A AR A
MABRERAMAAARTERKAFLEN T E, AR EBERENREFE FARFEUAREAER SR w, 850
WY ANE TR mlERE FEANGDESEEMBREES, LA, RALEXAN T AN L CER#TTHRETA
R e, St T REREFENEAG LG EEEN Y, RBEEEEN . CaCLBENNBRERRR T L
IR AL IR & CaCl, T 7l & H IL PR 48 e sy I & A A0 B R0 & F T, 78 f B R i 35 S TR 38 BE 1A O 32 h, T 40 7L R JIR B9 3% 42 [
WEE H23 h IR RAR YRR R AR E R T R A 0 R BRI R B e T R BT K O B
TEFEXTHHE O AN EE, TaERGPEFEATLEFRERBERTHRENIRK, FEHA TZRAATHRE
KB AT HREAEERAETRAER, AL L5 RBR B AHER S ERERNPEKENEH VB, BHRKBEE
BRI EARBE S, AR AR RIS G E e RIERA T RIEEE TR A 265 0L R H &Rk
BT Eu B ERE S,

KEW: MR R R E R E R RE B A

FESES, V416.5 XHRFRETS . A XEHS: 0367 - 6234(2024)04 - 0165 - 06

Dehumidification and regeneration performance of dehumidifier in
the extravehicular spacesuit
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Human Factors Engineering ( China Astronaut Research and Training Center) , Beijing 100094, China)

Abstract: In the environmental control and life support system ( ECLSS) of the extravehicular spacesuit, the
removal of the moisture from the medium gas can be achieved by the dehumidifier which may effectively improve the
sensitivity of the CO, pressure sensor. In order to adapt the usage mode and egress time of the extravehicular
spacesuit, and to extend the usage times of the dehumidifier, a method of the residual oxygen purging is proposed,
by which the color-changing silica gel is regenerated after dehumidification. This method aims to study the
dehumidification performance, the regenerative performance and the influence of the usage mode on the
dehumidification performance. Firstly, the physical properties and the dehumidification performances of the
desiccants such as the calcium chloride ( CaCl,) , color-changing silica gel, and fine porous silica gel are compared
and analyzed using the dehumidifier. Secondly, the method of the residual oxygen purging is tested, by which the
color-changing silica gel is regenerated after dehumidification. Finally, the influence of the usage mode on the
dehumidification performance of the dehumidifier was experimentally investigated and compared. The experimental
results indicate that the dehumidification performance of CaCl, is better than that of color-changing silica gel, but
the CaCl, particle tends to collapse and short circuit after hygroscopic. Under the same condition, the continuous
dehumidification time of the color-changing silica gel is 32 h, while the time of the fine porous silica gel is 23 h.
After a pause of dehumidification, the dehumidification performance of the dehumidifier change. The outlet
humidity of the intermittent usage mode increases with the increase in dehumidification time, which is higher than
that of the normal usage mode. Furthermore, the physical characteristics of color-changing silica gel are stable, and
it has a longer dehumidifying time under the conditions of the dehumidification requirements, making it more

suitable for the dehumidifier in this system. Additionally, the color-changing silica gel can be recycled and has the
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ability to multiple dehumidify after being purged with pure oxygen. However, the discontinuous mode can lead to

the redistribution of the moisture within the silica gel, reducing the overall moisture absorption capacity of the

dehumidifier. This research provides fundamental data and theoretical guidance for the desiccation selection of the

dehumidifier and optimization of regeneration characteristics of the extravehicular spacesuit in environmental control

and life support system.

Keywords: extravehicular spacesuit; dehumidifier; silica gel; dehumidification; regeneration
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Fig. 1  Schematic of dehumidification performance test for
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Fig.2  Schematic of regenerative test for dehumidifier
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Fig.3 Variation curve of outlet absolute humidity for dehumidifier
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