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Evaluation of CO, Emissions Reduction Effect of Building-Urban Area
by Introducing High Light-Reflective and High Heat-Emissive Paint
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Tomohiko lhara Masako Matsuo Yoshikuni Yoshida Ryuji Matsuhashi Hiroaki Kondo

High light-reflective and high heat-emissive paint is known as one of technologies for reducing buildings' cooling
load and mitigating heat island phenomenon. In case high reflective paint is introduced, one needs to assess the
extents of decrease in its reflectivity by urban air pollution, and the extents of improvement regarding CO;
emissions in the building-urban environment.

We evaluated the extents of decrease in the reflectivity of paint by outdoor exposure experiment, and found that
its average reflectivity was 0.75 during five years, a guaranteed period for its effectiveness.

Next, we developed an environmental evaluating model composed of both buildings' heat load and urban
thermal environment simulation models, through calculating artificial exhaust heat from building and estimating
temperature outside throughout year. Based on this model, high reflective paint is effective as a heat island
mitigating measure but not as a CO; reducing measure. Installed to all buildings in the commercial sector in the
Tokyo area, CO, emissions will increase by 0.9%, and in the residential sector by 0.5%. This is above a 0.6%
increase for individual building, and the difference is due to effects on the temperature outside. When paint is
introduced in April to October, we expect an 11.8% decrease, the extent of which is more than 10.7% for individual
building. Thus, high reflective paint is helpful for the buildings equipped with new-type air-conditioning or the
current intelligent buildings. These buildings that are concentrated in a certain area should be installed with such
paint first.
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