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Wind Tunnel Simulation of Windbreak Effect of Single-row
Shelter Belts of Different Structure

TANG Yurlong', AN Zhi-shan® , ZHANG Ke-cun®, TAN Li-hai’
(1.Lanzhou Railway Design Institute Co. Ltd. Lanzhou 730000 , China ;2 .Dunhuang Gobi and Desert Ecological and En-
vironment Research Station/Key Laboratory of Desert and Desertification , Cold and Arid Regions Environmental and En-

gineering Research Institute , Chinese Academy of Sciences, Lanzhou 730000 , China)

Abstract: Wind velocity, porosity and height of shelter belt exert a profound influence on airflow around the
shelter belt, and the speed of airflow flowing through shelter belt will increase or decrease. The peripheral
wind field around shelter belt could be divided into three parts according to wind rate change: slightly decel-
erating zone, significantly decelerating zone and transition zone. In wind tunnel experiment, we selected 10
groups of physical models with different porosity and height instead of realistic shelter belts; experimental
data were automatically recorded. Based on the experimental data, isolines and variation trend curves of
wind accelerating rate were obtained, with which the effective protective distance of shelter belt was calcu-
lated. The research has revealed the response law of accelerating rate, windbreak effect and effective pro-
tective distance to the wind speed, the porosity and the height of the shelter belts.

Keywords: porosity; forest model; windbreak effect; effective protective distance
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