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Development of the Wearable Personal Cooling System
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Abstract This paper discusses the development of the wearable personal cooling system for reducing thermal
stress in hot environment. The personal cooling system is operated with the compact refrigeration system by
compressing refrigerant. The compact refrigeration system is applied with the miniaturization and weight
reduction for portable and wearable cooling system. The body heat is reduced by heat conduction with
evaporator in direct cooling type. The cooling capacity of the wearable personal cooling system is approximately
100W and, the system could maintain the inside temperature of approximately 12-137C lower than the ambient
temperature. The weight of the wearable cooling system is about 3kg including vest, case, battery and all parts.
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(Nylon tube as part of evaporator)
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[Fig. 1] Nylon tube (front, rear)
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[Fig. 2] Component of personal cooling system
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[Table 11 Specification of personal cooling system

Type Rolling Piston
Displacement 1.4cc/rev
Refrigerant HFC-134a
Compressor
Oil type POE RL 68H
Weight 590g
Size(@<H) 57x77mm
Type Serpentine
Material AL
Condenser Size 120x120x16mm
Fan DC 12V, 0.5A
Fan flow l.7m3/min
Material Copper pipe
Capillary tube Inner Dia. 0.8mm
Length 3m
Material Nylon tube
Evaporator Inner Dia. 4mm
Length 4m
Battery Li-ion
Power Voltage 14.8V
Capacity 5200mAh
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[Fig. 3] Schematic diagram of personal cooling system
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[Fig. 4] Shape of personal cooling system
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[Fig. 6] P-h curve of direct cooling system
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[Table 2] Performance data of personal cooling system

Condensing temp. (C) 483
Sub-cooling (C) 1.9
Condensing heat (W) 120.5
Evaporating temp. (C) 2.2
Super heat (C) 16.2
Mass flow (g/s) 0.67
Cooling capacity (W) 99.5
Power (W) 99.9
EER 1
Theoretical work of compressor (W) 21
Qu= Q.+ W=m(h,—h,) (1)
QL=M(h4—h3) 2
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[Fig. 71 Performance of direct cooling system
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