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Sudy of Soldier’ s Air-conditioning Systems

ZHAN G Xing-zhou, ZHON G Xiao-hui , WU Yuting, MA Chong-fang
(Enhanced Heat Trander and Energy Conservation Key Lab of Education Minister , Bejing
Univerdty of Technology , Beijing 100022, China)

Abstract: In a hot environment , the oldier’ s air-conditioning system can cool the body of soldier.
The reduced sze and weight of miniature vgpor compresson system were obtained by adopting en-
hanced heat trander and low dendty materia. A miniature vapor cycle refrigeration system as the cool-
ing ource of oldier’ sair-conditioning system was developed. The miniature vapor compresson refrig
eration system can provide 300 W oooling capacity , has dimensons of 270 mm x 260 mm x 120 mm,
and weighs approximately 2. 85 kg. This system can supply a comfortable micro-climate surrounding
around the ldierin 40  hot environment to avoid heat stress. The system can provide a heat protec-
tion for wldier.
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Tab.1 Metabolic heat output for various activities
/W /W
137 475
198 540
Natick
100 500 W , 300 W
2
Natick Asen Fos
ter-Miller PNNL 20 90
,Natick
Agen Foster-Miller
, PNNL

7C d urnal Electronic Pu ng

, Foster-
Miller
1994  Natick IMCS
,IMCS
, 300 W. JP8
, 170 g JP8 IMCS
5h. IMCS 7.71kg,
178 mm X% 254 mm X% 305 mm.
1996  Natick PVCS
R-134a , 300 W.
4 24V BA-5590
4 h. 4.5 kg,
257 mm x 168 mm x 159 mm; 5kg,
260 mm x 175 mm x 159 mm;
2.72kg. PVCS
1998  Natick ALMCS
ALMCS R-134a , 35
230 W. 2 24V BA-5590
, 3 h. 2
ALMCS 5 kg, 165 mm x
105 mm x 413 mm. ALMCS
Agpen 3 .
120w 400 W 1
) 51 mm,
76 mm 0.45 kg. Agen
) 35 120w,
50 W, 24V )

1 Agen

Fg.1 Rotary compresor deveoped by Agen
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2.1kg, 185 mm x 190 mm x 84 mm. 4.99 kg, 280 mm X

Agpen PCS 250 mm x 250 mm.
( 2) , , 38

300 W , 51 mm,
69 mm, 0.59 kg, R-134a
24V 12V
, 1.36 kg, ,
2.72 kg, PCS 4.08 kg, )
241 mm x 178 mm x 95 mm. ; ,
3h. )
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Fig.2 Peroond refrigeration sysem developed by Agen ’ 7009,

Foster-Miller ) ,

) 35

115 W, 50 W, 24V

: 1.8kg, 2788 cm?®.

Foster-Miller

MCU ( 3),

Fg.4 Micro rdrigeration sysem developed by Beijing
Universty of Technology
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Fig.3 Micro refrigeration unit developed by Foster-Miller 5
PNNL LiBr/ F'Q-S _Rotéry;or;prr developed by Beijing
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2.85kg, 270 mm x
260 mm x 120 mm.
40
R22 100 g, 1950 r/ min,
190 W, 38 kg/ h
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Fg.6 Variation of inlet/ outlet cooling water
temperature with time
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Fig.7 Change of refrigerating capacity with time
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Fig.8 Variationof EER with time
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