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Simulation of the Turbulent Boundary Layer Generated
by Spires Using a Multi-Fan Wind Tunnel

Shigehira OZONO, Hiroki UEDA, Hideaki KATO, Hiromori MIYAGI

Abstract

In an attempt to simulate the planetary boundary layer within a restricted entry length, an innovative

wind tunnel “of multi-fan type” is applied. The airflow is driven by an array of fans (11 rows X9 columns),

each of which is independently controlled by a computer. To efficiently obtain the average flow speed

profile similar to the planetary boundary layer, we devise a spire especially for the cases without

roughness and regard the resulting turbulence as a target. To aim at the target turbulence characteristics,

turbulence is passively generated by a multi-fan wind tunnel with activated and inactivated fans, vertically

grid-like arranged near the floor, and the results show good agreement with the target characteristics.
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