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The purpose of this study is to clarify the influence of high-rise building on the thermal environment
of surrounding low-rise areas and the formation mechanism of thermal environment by observation and
numerical simulation, then evaluate the thermal environment around an isolated high-rise building which
is typical in local cities in Japan.

First, the study focuses on the surface temperature, which is the key factor of the thermal environment
and analyzed the characteristics of the surface temperature of the target area by airborne remote sensing
observation and numerical simulation. Inwinter, surface temperature at the shade of the high-rise building
observed by remote sensing is lower than that calculated by simulation. It suggested that the microclimate
around the high-rise building and cold storage may contribute to the low surface temperature. And the
difference is supposed to be caused by the assumption of the constant of wind and temperature in the canopy

space.

Next, in order to clarify the actual situation of thermal environment around the high-rise building,
this study measured temperature, wind speed, heat balance items. In the daytime, the air temperature in
the shade of the high-rise building is low and it is related to the low surface temperature of the shaded
surface. It suggested that the heat exchange between air and cold surface caused cold air.

After that, in order to take wind and temperature distribution into account. This study analyzed the
method of coupled analysis of heat balance simulation and CFD and analyzed the calculation model and

condition.

Then, in order to clarify the mechanism of the formation of cold air and cold surface suggested by previous
charters. This study applied the coupled analysis to the target site. The cold air is caused by the surface
of shaded walls and grounds by the high-rise building. And the cold air contributes to the formation of
the cold surface in the shade.

Finally, this study evaluated thermal comfort of target site in winter based on the results calculated
by coupled analysis of the heat balance simulation and CFD. The result presented that the shaded areas
where have no problem by conducting previous environmental impact assessment such as sunshade regulation
and strong wind are thermal uncomfortable in winter. The study showed that taking account of thermal
environment is important in environmental impact assessment.
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