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Abstract : In order to meet the requirements of the border troops to keep warm in the extremely cold environment,an electric
heating suit was developed by using electric heating technology. By studying the structure of the garment, the heating
carrier and the charge-discharge performance of the battery, an electric heating garment with heating carbon fiber as the
heating carrier and polymer lithium battery as the energy supply have been developed. Polymer lithium battery is with the
advantages of high energy density, fast charging and discharging speed, safety and durability, and the rib vests with side
seams can meet the dress requirements of people with different bust sizes. Finally, the thermal insulation effect, comfort
and infrared camouflage effect of the clothing were tested through the army fitting test. The results show that the heating vest
has an obvious effect on the auxiliary warmth of human body under cold conditions, and has little effect on the outer surface
temperature of thick winter clothing. It will not significantly affect the infrared camouflage effect, and the heating part is soft
and breathable with high comfort, which can well meet the requirements of officers and soldiers.
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Fig.1 Outline and installation diagram of vest
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Fig.2 Structure diagram of heating carrier
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Fig.3 Temperature curve of heating carrier
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Fig.4 Measurement process of infrared thermal imager
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Tab.1 Technical specifications of single cell
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AR /[ (W - h)/L] >420
P /[ (W« h)/kg] >200
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Fig.5 1C 100% DOD charge-discharge cycle diagram
of two high specific energy soft batterys
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Tab.2 Main technical indicators completion of the battery
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i il /b a1 C 1.5 <l.5
i HgilC 1.0 =1.0
i il /b BE2C 0.5 =0.5
R 800 =800
600 =600
BRI/ [ (W« h)/L] =420 >420
e R/ [ (W - h)/kg] =200 >200
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Tab.3 Wearing matching varieties of both subjects
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Tab.4 Sensor number of each measuring position
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Tab. 5 Grade table of human subjective cold and

warm sensation
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Tab.6 Temperature data of each point of the clothes in different time periods Bafy . C
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femaitis— 4 5 10 12 15 20 30 40 50 60
1" 34.3 43.9 45.3 49.5 48.1 47.5 46.3 45.1 44.6 44.0 43.6
2% 30.6 33.8 35.1 36.9 38.2 38.0 37.1 35.8 34.5 33.1 31.5
3* 21.2 19.4 19.6 22.7 23.8 24.4 23.9 20.6 16.9 13.2 9.3
9* 34.2 33.9 33.8 33.4 33.1 32.9 32.5 32.1 31.7 31.4 31.0
10* 30.3 29.5 29.3 28.6 28.2 27.7 26.3 24.5 23.0 21.2 19.5
117 24.2 21.4 20.4 16.6 14.8 12.6 10.3 8.7 6.4 4.3 3.1
2.2.2 IR - -12.1
1) A P il JBE 0 AR 8 B e Y 52 0, AR 6
Bl vT LI 1, SCR0 T IR 5, %8 46 I A9 552 36 21
A PR EE bR TE, 7E 10 min B K R, 5%
LA RA I M B T (17 9™ (L 14 ) #2516, 1 °C,
BEA PRT- i 1Y) 2 J , A N UL B 2 42 R I, 1) 60 miin
W, SER AL B TE 43 C 22 A7, X O ALIR B S L 200
T

12.6 °C, 7£60 min B, % HOZH 9 ARS8 E 203K 5
FEVE 1R 32 A IR, TT 592 36 28 3 Kb A 55 Ry 5 3 A9 IR
&, HAEIAELT,

®7T FEIEERAMEAQERR
Tab.7 Cold and warm feeling of human body in different

time periods

BE)/ min SCERAVRMRRRGE XU BRERE
0 0.0 0.0
30 0.0 1.0
60 1.1 2.8

2 ) AR T A Al 2 T I B (A5 e . S 5G TT IR
SEER I AL ANR IR 6 FIEL 7 Fis . AR 6 1
FelE v LA 25 60 min #OEArR 37 5 11745 ks
(1430 22 BV A S I8 32 22 6 °C 5 NET AR AR R 6
LT LA M, #E SC T n Fgh s, W4 2 [a] e
A Z IR R IR A —F . I, EL L 2D
EMEER AT, AN I B AR X AL 38 B 4P 2 IR
&, X A 2 MR 3 T BE AR s R /)N

r—2.6

=-20.0

6 SLHFIRRRILSNG T

Infrared distribution at the beginning of the

Fig. 6
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Fig.7 Infrared distribution at the end of the experiment
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Infrared thermal imaging of human body in
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different states
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