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Abstract: An active heated gloves method was brought forward to develop space suit assembly( SSA) gloves
of astronauts who often have to come back to the vehicle for the chilled hand during an extravehicular activity
(EVA). The boundary element method( BEM ) was utilized to make calculation simple and to get a three-di-
mensional temperature field easily, since it has one characteristic that the approximate calculation is only
based on unknown functions on the dots of the boundary fulfilling integral calculus equations. The tempera-
ture field model of finger and EVA spacesuit glove was proved through experiment. An optimal heated
scheme, which was proved by the experiment of a heated stimulant glove, was supplied to deal with the chilled

hand during EVA shadowed from the sun and the earth.
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Fig- 3 Experiment device
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Table 1 Property values of tissue
/ / / / / /
(W-m-1-K-1) (kI-kg-'-K-1) (kg -m-3) (W-m=3) (kg-m-3-s-1) (kg-m-3-s-1)
1. 064 2.102 1401 144.9 4. 404 0. 1470
0.418 3.136 1057 51.01 1.552 0.0518
0203 2.520 900 800 24.315 0. 8815
0.293 3.780 1057 11.6 0. 3527 0.0118
0. 450 3.899 1060

2
Table 2 Thermal conductivity of EVA glove layers

/(W -m-1-K-1) /mm /(W -m-1-K-1) /mm
0. 0042 2.324 0. 0028 3.683
0. 005 2.07 0. 0078 4. 064
0. 0048 2.07 0.0107 4. 064
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Fig. 5 Comparison of experimental and numerical

finger and simulant glove temperature

(=5 , still air)

20\
i — ¥
2. FHEEE
S I — FEHIE
. | Tl
! Tl
-100 : - N
1} 20 40 60 80
f51€ /mm
6 ,

Fig. 6 Temperature profile of EVA spacesuit glove
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Fig-9 Heated distribution of EVA glove (the dark

olor is high heat current; the light is low)
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ture in theresting forearm [J]. J App Physiol, 1948, 1( 1) :
93— 122.
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Fig. 10 T emperature profile of finger and EVA Fig. 11  Heat current of finger and EVA spacesuit
spacesuit glove with optimal heated scheme glove (shadowed from the sun and the
(-5 , stillair) earth)
3
Table 3 Heated distribution of EVA spacesuit glove
/mm
(4,5,6)/(W-m-2) (2,3,7,8) /(W -m2) (1,9)/(W=-m-2)
0 25 25 30 50
10 50 40 50 90
40 150 90 110 160
70 400 150 180 260
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