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Abstract: [ Objective ] The aims of this study are to explore the characteristics and rules of the wind speed
flow field under different outlet height wind guide plates, clarify its wind gathering effect, and then to pro-
vide theoretical support for the configuration mode of wind guide plates. [Method] By means of wind tunnel
simulation, the flow characteristics of the wind guide plate with different air outlet heights were measured
under different wind direction angles, and the relative wind speed at 1/2 air outlet height was analyzed. The
wind speed (V(,,] at each point at 1/2 the height of the air vent of the wind guide plate was modeled by

multiple regression by selecting the angle between the wind direction (8), the height of the air vent (h), the
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incoming wind speed (V,,), and the horizontal distance from the wind guide plate (x). [Results] (1) Under
the condition of wind angle, the wind guide plates all formed a certain range of strong wind zone and growth
zone, but its flow field characteristics were different under different air outlet height and wind direction
angle. When 8 was 90°, the influence range of the growing zone and the strong wind zone of the =3 cm and
h =5 cm wind guide plate were the largest. When 8 was 60°, the influence range of the growth zone and the
strong wind zone formed by the 2 =9 cm wind guide plate was the largest. When § was 45° and 8 was 30°,
the influence range of A =9 ¢m wind guide plate increasing zone and gathering flow accelerating zone were the
largest. (2) When g8 was 90° and B was 60°, the relative wind speed at 1/2 outlet height of each wind guide
plate changed with horizontal distance approximately in the shape of *N’. Due to the narrow pipe effect,
most of them could reach the peak value of relative wind speed at 0.5 H (H stands for model height), and
then the air flow spread and dropped to the lowest value of relative wind speed at 2 H. As the angle between
windward decreased, the vertical wind direction projection area of the wind guide plate decreased sharply,
and the transit air collected behind the wind guide plate. At this time, the airflow of the horizontal measuring
point after 1 H had a strong acceleration effect. (3) The wind speed prediction model of the wind guide plate
=—0,144+0.145h + (—0.022) 3+ 0.808V, +0.092x (R* =0.758).

[Conclusion] In the effect of wind gathering effect, when the wind direction angle =60°, h =9 cm wind

at the height of 1/2 air outlet was V,,

guide plate has the best wind accumulation effect. The parameters of the constructed prediction model were
reasonable, and the model has a high degree of fitting, which can provide theoretical support for the wind
speed prediction at each point at the height of 1/2 outlet under the interference of the wind guide plate.

Keywords : combating desertification; wind speed flow field; wind guide plate; wind tunnel test; wind gather-

ing effect
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Fig. 1 Schematic diagram of wind guide plate model
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Fig. 2 Schematic diagram of measuring points of wind guide plate at different angles in the wind tunnel(top view)
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Fig. 3  Air velocity flow field of cavity
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Fig. 4 Wind velocity flow field diagram of the wind guide plate when the wind direction angle =90°
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