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ABSTRACT

Recently, in many cities, thermal air pollution has arisen from superfluous progress of the increase in artificial
waste heat and covering, and loss of natural space. Consequently, in the city, compared with the suburbs, temperature
becomes high and the heat island phenomenon has appeared. As the measures, it is very important to control the
radiation. Therefore, we notice membrane materials which have small solar absorptance. In this study, we selected
three membrane materials of polytetra fluorine ethylene (white, gray, yellow green), and these solar absorptances and
infrared emissivities were measured. These solar absorptances were 0.19, 0.53, 0.70 and infrared emissivities were
about 0.9. We applied the measured values to the math calculation and evaluate surface temperature for construction
and sensible heat flux to the atmosphere. Consequently, the surface temperature is lower and the sensible heat flux
decreases. So, it is expected that membrane materials mitigate the heat island phenomenon.
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Table 1  Color and thickness of specimens Source @thlcal Fiber
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1 membrane white 0.55 ! rd ®SPeCtr0meter

2 membrane gray 0.55 ®\L \\ @Lens
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4 painted coating white 0.15 Mirror Ch opper

5 painted coating yellow green 0.19 Figure 1 ~ Measurement system using an ellipsoidal mirror

6 painted coating gray 0.10 and an optical fiber cable
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Figure 2 Field measurement of solar reflectance and
transmittance for membrane material
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Figure 3 ~ Hemispherical reflectance and transmittance spectra

of membrane materials for construction
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Figure 4 Hemispherical reflectance spectra of high

reflectance painted coatings
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Figure 5 Solar properties of membrane materials for

construction and high reflectance painted coatings
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Figure 7  Infrared emittance of membrane materials for

construction and high reflectance painted coatings
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Figure 8  Given daily variation of solar radiation and wind
velocity
Table 2 Physical properties of roof materials
mortar | concrete|insulation| interior material
R 0.2 - - -
[ 0.8 - - -
A 1.4 1.64 0.033 0.151
cl24x10°]1.9x10°[28x10*] 0.92x10°
Table 3  Physical properties of samples
Number 1 2 3 4 5 6
R 0.72 0.33 0.21 0.74 ] 0.62 ] 0.26
T 0.20 0.14 0.15 - - -
3 0.90 0.87 0.94 0.94 ] 0.91 ] 0.90
A 0.100 0.100 0.100 - - -
c_|18xi10’|1.8x10°|1.8x10°] - | - | -
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Figure 9 Surface temperature of membrane and air

temperature
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Figure 10  Surface temperature of high reflectance painted
coating and air temperature
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