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DEVELOPMENT OF NOVEL WATER FACILITIES
FOR CREATION OF COMFORTABLE URBAN MICROMETEOROLOGY

(Present of Novel Water Facilities Based on Field Measurements and Wind Tunnel Tests)
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Tomohiro NOMURA Nobuya NISHIMURA Hiroyuki IYOTA Shinya KIMOTO
Abstract

Cooling effects of artificial water facilities - fountain, water fall as well as canal which are equipped
in urban area - have not been paid a great attention. In order to improve local weather conditions in
urban area, especially during the midsummer, we proposed novel artificial water facilities with an
atmospheric temperature - reducing effects from a viewpoint of pedestric comfort. For this purpose,
we carried out both field measurements and wind tunnel tests. At first, we made meteorological
observations on wind velocity, temperature and humidity of air near the water facilities in Tennoji
Park at Osaka city. From the results, a drop in air temperature near the water facilities induced by
evaporation of water droplets were confirmed. Also we made a wind channel with one-four-
hundredth scale model. The variations of the structure of wind over different surfaces - which
correspond to urban, suburban and rural terrains - were measured by means of X -type hot wire
anemometer. Furthermore, the temperature distributions of air before and behind of water facilities
were measured by using 60 pieces of T -type thermocouple. The magnitude of power indices and
turbulence intensities were calculated as functions of surface roughness and were compared to earlier
studies. From those results, we confirmed that the atmospheric turbulence conditions were
reproduced in the wind tunnel. Finally, the cooling effects by the utilization of artificial water
facilities were demonstrated both by the field measurements and by the wind tunnel tests.

Keywords : Artificial Water Facilities, Urban Micrometeorology, Heat Island, Local Climate
Control, Field Measurement, Wind Tunnel
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