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A Study on the Effect due to the Reduction of Absorbed Solar Radiation by Cool Painting
Part.1 Improvement in Estimated Accuracy of Field Solar Reflectivity Measurement
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Abstract

Cool roof contribute to improve indoor thermal environment and to save energy for cooling
in summer, but have opposite in winter, because of decreased absorbed solar radiation.
Therefore, it is necessary to evaluate these effects in year round. Especially, this evaluation is
important for a building with folded-plate roof, because of large roof surface and low insulation.
The purpose of this study is to evaluate the effect of cool roof on indoor thermal environment
and energy consumption for air conditioning. In this paper, measurement condition was
examined for enhancement accuracy of the method for estimating solar reflectivity on site. As
a result, it was confirmed that estimate error was reduced under the conditions as follows. (1)
Solar altitude is 35° or more. (2) Clear sky index is 0.5 or more and its variation range per 20

second is 0.1 or less.
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Table 1 Used Validity for Bird Model

surface pressure 1013hPa
power on angstron turbidity expression 0.27

the aerosol optical depth at 0.5 microns 1.14atm cm
ozone amount 0.34cm
precipitable water vapor 1.42cm
tilt angle of surface from the horizontal 0°, 37°
ground albedo 0.2

1.0

300 700 1100 1500 1900 2300
Wave Length[nm]

Fig.3 Spectral Reflectivity
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Fig7 Spectral Reflectivity

Table 2 Gloss and Solar Reflectivity

Gloss Solar Reflectivity
305-2500nm| 305-780nm | 800-2500nm
H_ 42 0.854 0.838 0.901
White M 28 0.856 0.841 0.901
L 13 0.844 0.832 0.888
H 50 0.508 0.768 0.322
Cool Gray | M 32 0.503 0.766 0.316
L 20 0.498 0.762 0.310
H 54 0.307 0.593 0.092
Cool Black | M 37 0.307 0.594 0.092
L 25 0.308 0.596 0.092
H 54 0.040 0.038 0.041
Black M 37 0.041 0.040 0.042
L 19 0.041 0.040 0.041
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