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Mist spraying is used as one of the methods to improve the hot summer environment in urban areas. However, on
a windy day, the cool air diffuses, resultantly the effect of the mist be weakened, so its operation is stopped. Here,
we have investigated how much the temperature reduction effect would appear by actively suppressing the
diffusion of air, by performing LES simulations. We found that by surrounding a part of the mist spray with a green
wall fence, the wind can be weakened and diffusion can be suppressed, and cool air can be stored. By changing
the leaf area density of the fence, the deceleration efficiency of the wind can be changed. The temperature reduction
effect is exhibited with the wind speed from 80% to 60%,. Furthermore, the temperature outside the fence gets

also low as well as the temperature outside the fence due to the pulling of cold air through the fence.

Keywords : Mist Spray, Heat Island, LES simulation

1. Introduction

The hot summer environment in urban areas is not comfortable
due to global warming and the heat island phenomenon. As one
of the countermeasures, the temperature reduction effect by mist
spraying using the latent heat is implemented. We propose a
method to obtain the temperature reduction effect by mist
spraying even on windy days by applying an active diffusion
prevention mechanism to the mist spraying area, and report the
result of analyzing the results from LES simulation.

2. LES simulation settings

From the purpose of suppressing diffusion by weakening the
wind instead of stopping it, we introduce to install fences. By
installing them around the mist spraying point, the wind speed is
weakened and the diffusion is also weakened. In order to confirm
the temperature reduction effect by the deceleration rate of the
wind speed, the calculation has been performed for 9 cases in
which the leaf area density (LAD [m?*m?] is changed. The model
used in our study is MSSG (Multi-Scale Simulator for the Geo-
environment) model. The external meteorological boundary
condition is the Japan Meteorological Agency MSM data, and
under the boundary condition of MSM data, we have performed
the multi-stage nested high-resolution meteorological calculation
0f3300m, 1000m, 320m, 100m and the building solution at 20m,
5m, 1m resolution from the 100m resolution calculation. The
2013 Yokohama City GIS data is used for the land use used when
calculating the building resolved microscale meteorology.

3. Results

Figure shows the spatial distribution of the air temperature at a
height of 1 m around the mist spraying point with color contours
depending on the presence or absence of fences. The temperature
data is a 20-minute average value. From left to right, the results
from the three cases of LAD = 0 (without fence), 8.0 [m%m’],
and oo (wall) are shown, and the upper part shows the case
without mist spraying and the lower part shows the case with mist
spraying. When mist spraying is performed, the diffusion of mist
particles is suppressed by the fence, and air masses whose
temperature has dropped are accumulated, and the area where the
temperature is low is wider than when there is no fence.
Furthermore, since the fence does not completely retain the air
parcel, some cool air parcels are flowing to the north through the
fence. Therefore, it is possible the area where the temperature is
decreasing in a wider area on the north side of the fence. On the
other hand, when the rigid wall case that does not allow air to
pass through, the cool air parcel is strongly suppressed in the area
surrounded by the wall. By suppressing the diffusion of air
parcels, the area where the temperature drop can be confirmed is
expanded, and an efficient temperature reduction is obtained
compared to the case of without taking any measures.
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Figure The spatial distribution of the temperature at a height of
1 m around the mist spraying point is shown by color contour
depending on the presence or absence of a fence. The upper 3
panels are cases for without mist and the lower 3 panels are
sprayed cases. It can be confirmed that in the case of the wall
(right) and LAD = 8 (middle), a cool air parcel is accumulated in
the part surrounded by the fence. In addition, in the case of LAD
= 8§, cool air seeps out beyond the fence, and the area where the
temperature is low is wider than when there is no fence.
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