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A Study on the Effect due to the Reduction of Absorbed Solar Radiation by Cool Painting
Part.3 Effects on indoor thermal environment and electricity consumption for air conditioning
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Abstract

Cool roof contributes to improve indoor thermal environment and to save energy for cooling in summer,
but has opposite in winter, because of decreased absorbed solar radiation. Therefore, it is necessary to evaluate
these effects in year round. In this paper, differences in the indoor thermal environment of cool painted building
were compared to the unpainted building in both summer and winter. And, electricity consumption for air
conditioning of the building before cool painted was compared to the building after cool painted. As the result,
indoor thermal environment in summer was improved on large scale, and remarkable change for the worse was

not confirmed in winter. Electricity consumption for air conditioning was decreased in summer and increased in

winter. It was confirmed that about 10% electricity consumption was cut down per a year at this building.
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Estimate equation for Solar Reflectivity

Py |- of target surface (p4)
2 |Estimated ' R,
= Solar Reflectivity ! Ps= (p.—p, )
5 i R,—R,
% :
N DN ! +—(R,p, —R,p,
= : : R_R, ( WP~ 1P, )
S ! ! .. .
6 ---»@& Calibration Line p. :Solar Radiation of white
o P ‘ : : p» : Solar Radiation of black

R, Ry R, R, : Measured Solar Radiation of target
R : Solar Reflectivity(Measured) ~ R,, : Measured Solar Radiation of white
R, : Measured Solar Radiation of black

Fig.1 Concept of the 2 point correction method
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Fig.2 Perspective view of measured building
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Fig.11 Relationship between
outdoor air temperature and
room air temperature
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Table 2 Calculating formula of sol-air temperature

Sol-air temperature (SAT):

SAT =6, +i{(1—p)J—g-Je}
& : Outdoor air temperature ['C]
J : Horizontal Solar radiation [W/n{]
Je : Nocturnal radiation [W/ni]
o : Combined heat transfer coefficient (=23W/(ni - K))
p :Solar reflectivity [-], &: Emittance (=0.8)

Nocturnal radiation :
J, = 07;4(0.49 - 0.76\/7){1 -0.62(C/10)}

o : Stefan-Boltzmann constant (=5.67 X 108 W/(nf - K#))
T, : Absolute temperature of outdoor air [K]

£ Water vapor pressure[mmHg]

C : Cloud cover (C=1-10)[-]
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