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Thermal Environment Improving Effects of Wall-greening in Winter

Hirotaka Suzuki

[Abstract]
On the basis of experimental measurements arranged the panel type of wall greening facility mixed
with vegetation, mainly trees, in comparison with a concrete wall, we investigated and analyzed the
degree of thermal environmental load on the inside and outside of buildings in winter, when the heat
island phenomenon appears most clearly, in order to quantitatively evaluate in net radiation and
thermal balance the difference between a green wall and a concrete wall. As a result of the analysis,
in net emission, the quantity of reflected solar radiation, the green wall showed at the peak time
about 200W/ m?, while that quantity the concrete wall showed was about 600 W/m?, nearly three
times that of the green wall,. As for the surface temperature, the green wall showed at the peak time
more than 30 °C, while the concrete wall showed about 10°C, which remained 2~3 °C lower than
the outside temperature. Regarding the sensible heat flux, the green wall showed at the peak time
500 W/m? which greatly exceeded what the concrete wall showed, that is approximately 200 W/m?.
As for the evaporation efficiency rate, the green wall showed about 0.1, which remained less than a
half of what vine plants in summer showed. We conjecture that the factors of the difference include
decrease in evaporation activity in winter, as well as differences in plant species. The above findings
suggest that a panel-shaped green wall is likely to alleviate the lowering of the surface temperature
of the exterior wall in winter, and, in combination of the panel base materials with greening plants,

act as outside insulation, and also that the heat retention effect on the inside of the building is high.

Key Words: wall greening, thermal environment in winter, heat island, radiation balance, heat

balance
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