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Reduction of Upward Heat Flux in Idealized Urban Boundary Layers by Artificially
Generated Winds
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Increase in upward heat flux due to the urban heat island effect plays a role in enhancing ascent that will lead to

cumulus clouds and thereby can cause heavy rainfall in urban areas. We propose a method of reducing upward heat

flux in the heated urban boundary layer by installing wind boosters mounted on high-rise buildings in urban areas.

This study investigated the effects of the wind booster on reducing upward heat in ideal urban areas flux using a

building-resolving large-eddy simulation model and a wind booster model which represented artificially increasing

wind speed within a limited area at elevated heights. The simulation results indicated that wind boosters reduced

vertically integrated upward heat flux within the boundary layer by more than 20% compared to the no-booster

condition. Sensitivity tests in which the velocity of the boosters were systematically varied revealed nonlinear

relationships with the reduction ratio of upward heat flux. The sensitivity experiments revealed that there were

optimal values for the velocity and angle for maximum reduction.
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