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Experimental Investigation on Variations of Human Sweating

under Simulated Weightlessness

ZHU Hui' , WANG Hangqing"*", LIU Zhiqiang'

(1. School of Energy Science and Engineering,Central South University,Changsha 410083, China;
2. School of Civil Engineering, University of South China, Hengyang 421001, China)

Abstract: In order to study the changes of human sweating under simulated weightlessness, the —6°
Head-Down Bed Rest (HDBR) experiment usually employed in the researches of Space Medicine and the
traditional experiment of human thermal comfort were carried out.During the experiment, micro current of
skin, which was presumed as an indicator of human sweating, was measured on 6 male subjects under dif-
ferent air temperatures and relative humidity. The results showed that higher air temperature was required
under lower air humidity for sweating after HDBR,and the sweat rate was found to be lower than that be-
fore HDBR.In addition, the sweat rate,indicated by skin micro current,increased with the air temperatures
under neutral air humidity, but it was significantly less than that before HDBR.Furthermore, the sweat rate
of the subjects after HDBR was found to increase rapidly when the air temperature was higher than 29°C
under high air humidity (80%), and its value was approaching that before HDBR. Moreover, attenuated
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sensitivity of sweating was observed among the subjects during HDBR, and the sweat rate at the forehead,

thorax and back was more significant than those at the lower body and forearm. The results suggest that

the human sweating under simulated weightlessness is different from that under terrestrial condition,

which can provide evidences for the improvements of the thermal environment during the manned space-

flight.

Key words: simulated weightlessness;skin micro current; sweating;air temperature;relative humidity
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Tab.1 Brief information of the subjects

i MR FR BE/om AfE/kg BMI/(kg+m?)
1 B 2 171 51 17.44
2 B 20 167 52 18.65
3 L) 18 174 58 19.16
4 B9 168 55 19.49
5 B 19 168 56 19.84
6 B 21 170 59 20.42
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Fig.1 Simulation models of weightlessness under
terrestrial condition
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Fig.2 Measuring points of the subject
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Fig.3 The skin current measuring device
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Fig.4 Photo of the field experiment under
simulated weightlessness through HDBR

U0 2 et 24 i, P ik i s Gl B AR Y
FPIENE BT R AR 22 26 °CL29 °CL32 C
35 °C s AHXHR BE AL 35 1 AR L | rp S R e
G0 30%6,45 96,8006 s ML N 0.2 m/s. AR
PAGET I AT 00 22 0 A6 72 A0 R B I BE I AR
ZHE NI 10~15 min J5 , A REREATH A 5%
AR MR R AR L h 5 A
REDEAT - LU G 48 i BE A AU Il R iy iR 25, [
L BT AR IR G LA Bk A A AL Py e 5
o Sib AU

T2

A5 FAXEREERZEE
Fig.5 The walk-in environment chamber
1.4 XEPHE
SRR 32 1 M S SE AR SRR B A S
BIHRAE 8:30~11:30,14:30~17.30 A [A] BE AT

TEMAIE e o A 32X DR 5 2 S 5 A8 e OF
HASRVA R ZUSE. 729250 105 — B B, 21X
AR AL  TE SRR 15— = B R IE &
FEPRAF— 6L ARNZRMAIRZS.

DR AR T B SE B2 AN R 22 BR AT (RS2
F—BrBL ORI RIS R S RO E R
— 2R P BT SR Gl S B AR I A (Flukee
KR IR BED 0.1 °C AR EE A 100) X 5255 2 3R
SEEATRRIN  Fop 2B — IR AR 2 )i - 6 44 321 [ I
PEASLEG 2 AL s 15 min J5 4G B2 BRAH TRAE Y
M. SERGC R A B S R E R A AR 3R
B fe SR Ja » A FE /AL 15 min, FEIFAR KK
PR AR A I . 42 IR e 358 BB A 1 12 4136
355 A B IR . AESEER S B Be B k
AR BN AR &7 & PR T 592398 B 8 A gt AT, HH
(PSS IR L NN E N 6 QA U IS X F 9418
Pl I SR = B BRI B R T
BT FLSE 00 e A2 5 5 — B BOAH ) (HO iy 52
I WAL RSF — 6" KRR EMR AR T 247, H
AR BR T R/AMESNA FLVF 3 3L

2 SBERSH

S5t HDBR #E402K S ARG i iF AR 1L, A
K S IR A — B Bf (HDBR i (1~3 d)) F145 = Fr By
(HDBR J5 (11~14 d)) fyl 2 25 50 e AR AR [
HEAT T b AR R O R U 1 B A B
AR AR IV A5 BB L. 7 [ 5] A A SR L 2K B B
(HDBR J&) /) R BRI » 25 FUAE AR R IEH R 00
(HDBR ZHip) B B BRI X RS SR T
MIRETE &L N AE A R R AT L . B R
BB L /IR Ak B B AR S A R ) B PN - E 1L
2.1 HEXHEEA 0% AREEE THHTER

2 SRR EE SRy 30 %6 30 A Ol 0.2
m/s A 26 THEOME 35 CH,6 £ Zil#H
FERRASCR E SLAn & 6 BTk, 5 2 A2 K 6
B 26 “CHI29 T HRRZIABE R T AR
A6 I 3 Kz R AR 5

&L 6 AT 1) Y2 S EE A 26 °C B 29
“C o 75 A2 B CHDBR) J&5 FlEMNART - 6 43211
TR R /MR A K IR AR U A
0, HJF PR 2 30 %0 By 2s KM BE B FLZIR
3SR R 26 “C AN 29 °C B AR BT BRI sh 7K 48
K [RIEE AAAR Bz k2% T 7K 43 10 28 % B KT AT



192

W KA CA AR E RO

2017 4¢

WA 43 Wb et o DT e 3850 B JOR 9 i) B A A1 Pl L I %
Hom. 2 s K E B 32 CHF, HDBR J5 1
52954 55 SR E AR AR A T B Rz BR R
it MHE 6o (D BIR,3 56 53Zi0E BT KB,
ZINBR F JER A1 EE R 0 4055 1) FRL AL 55 1T AE HDBR
232 "CHE 6 24 323038 BRI 1A [F) R B 19 K kA
FEL YL » 33 100 B B AR T 25 40RO B Oy 3006, 25 K
ERTET 32 CHE AR R BRI — & IR R
AAR—EBWE BHERITHIFS. 3) Y= <IRE -

JH2 35 “Ciiy, HDBR J& 1 51 2 552 1803 B IR
PIRARA IR TR 5 H 3 5 4 5.5 56 5
SEARAEBR T RBEA/ NG B2 JRA oAl 4 A A3 3 4G
3] K Jok A /555 11 HDBR Rij 6 445230 4> &
e Y pYRLES K= R TR R TN G R R DG
it 7E HDBR J5 CRIBHL R RS ) » == R
BRI AR BRI i ) 2 25 16 sl i 28 s iy s <
I RE SR FHE ELTF IR 35 2 A CRI S 7150 i B —
7E T BE HREAIR.

30 — 30
1'5%ZiE L 25 %ZRE
s 20f H s 207 B
= =
R = 10}
0 ‘ ; : : 0 : : ; :
26 29 32 35 26 29 32 35
ZRIRE/C ZRIRE/C
(a) (b)
30
35ZIRHE A5 IR
- 0F -
=y =y
220} Y , . a3 -
B LY B 20l X =
= C— HDBRiil = C— HDBRiif |
#® =
210 =
10}
2 29 32 % 29 32
SR/ C ERIMBE/C
(©) (d)
30 -
SEZRE 65 Rk
— 0r -
=] B ==
20_ == ]’ljﬁ 1 v ’ll_? .
2 R - %%’20_ ot -
% 1 HDBRGj N %’ —— HDBRGjj
= § i
# 1ol
10 10 ]
3
. 29 32 2 29 32
2R RE/C ZRIRE/C
(e) ()
H{6 ZAIBEA 0V ARRRET 8L RMER

Fig.6

Variations of the skin micro current under different air temperature when RH=230%
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Fig.7 Variations of the skin micro current under different air temperature when RH=45%
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Fig.8 Variations of the skin micro current under different air temperature when RH=80%
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