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ABSTRACT

The spray cooling on the fabric was investigated in terms of two main factors such as the
latent heat of evaporation of liquid and heat transfer with an impinging jet.

Two series of aerosol spray samples were prepared by varying ratios of dimethyl ether
(DME), water and ethanol to five levels. The amount of mist was controlled by the
duration of spray with an identical nozzle.

The surface temperature and heat flux from the heated fabrics were measured for two
minutes to estimate the heat transfer induced by various spray concentration of DME,
water and ethanol using infrared thermography and a KES-Thermo-Labo II, respectively.

Both the maximum heat flux and the lowest surface temperature in the spray area were
observed as soon as spray was started. The evaporation of DME occurred much faster than

that of ethanol and water so that the lowest temperature was approximately 3 to 8 C lower
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in the case of the 50% DME content compared to that without containing DME. The
fabric surface temperature subsequently increased after the evaporation of DME and
ethanol

The evaporation of liquid caused was estimated in the range of 40 to 80 sec after
spraying according to the ratio of water and ethanol. Newton's Law of Cooling was applied
to these experimental values of heat flux, and evaporation rate (W) was calculated
accordingly In the case of cotton knitted sample, the evaporation rate increased with the
increase of ethanol content. On the other hand, polyester fabric showed opposite tendency.
This difference was related to the amount of remained water in the fabric samples.

The subjective test showed that people perceived coolness and a sensation of comfort
using aerosol spray. The present study demonstrated the possibility of using aerosol spray
to control the temperature underneath clothes.
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- . Air Thermal Moisture :
No Category  Composition Thickness Resistance Conductivity  Regain®* Yarn density
(%) (mm) (kPa - S/m) (W/m/K) (%) walesfcm _ courses/cm
KC Knit Cotton 100 1.062 0.178 0.0487 6.6 136 15.0
KR Knit Rayon 100 0.911 0.046 0.0432 10.9 14.7 184
KPR Knit *Polyester 100 0.749 0.079 0.0301 0.7 13.7 16.3
KPW  Knit *Polyester 100 0.745 0.045 0.0319 0.8 16.5 113
KP Knit Polyester 100 0.723 0.028 0.0301 15 14.0 16.8
ends/cm picks/cm

WB Woven Bamboo fiber 100 0.528 0.025 0.0240 7.3 28.9 23.0
WW  Woven Wool 100 0475 0.103 0.0212 13.7 24.6 24.7
WA  Woven Acrylic 100 0.463 0.080 0.0184 16 325 274
WN  Woven Nylon 100 0.107 0.678 0.0045 34 44.8 35.7
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q : Heat Flux (Wim?)
h Total Heat Transfer Coefficient (W/im°K)
h=h.+ h,

h,.: convection heat transfer coefficient
h,:radiation heat transfer coefficient

AT: T, T, (K)

T, : Fabric Surface Temperature

T, : Ambient Temperature

L : Heat of Vaporization

W : Evaporation Late
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Temperature ('C)
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