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Wind Tunnel Simulation Experimental Study on Sand Fixation Effects of
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Abstract: [ Objective] The shield-shaped movable sand barrier is a new type of sand fixation barrier. The
barrier is made according to bionic principles and composed of a shield-shaped iron mesh screen supporting
the stems and leaves of the sand fixation shrub, Oxytropis aciphylla. The sand fixation effects of shield-
shaped movable sand barriers were determined to choose the optimized type of sand fixation barrier to reveal
the wind break and sand fixation mechanisms of shield sand barriers, in order to provide theoretical
references for the selection and formulation of sand control measures in field projects. [ Methods] A wind
tunnel simulation experiment was conducted. The wind speed and flow field of the shield-shaped sand fixation
barrier were measured at four wind speeds of 6, 10, 14, and 18 m/s. The wind erosion experiments were
conducted on the sand fixation barriers at three wind speeds of 10, 14, and 18 m/s. Comparative analysis was

conducted on the windbreak and sand fixation effects of in-situ natural and different size bionic barriers
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[Results ] @ When the airflow passed through the shield-shaped movable sand fixation barrier, its velocity
weakened, forming a significant deceleration zone. At 6 m/s, the deceleration settlement zone reached 20 H
(H means the height of barriers, H=11 cm ). As wind speed increased, the deceleration settlement zone
decreased. At 10 and 14 m/s wind speed, the deceleration settlement zone was 15 H. At 18 m/s wind speed,
the barrier also maintained a deceleration settlement zone of 15 H. @ Under the three wind speeds, the
average sediment transport capacity of the new type of shield-shaped movable sand fixation barrier was
13.8% (10 m/s wind speed), 21.1% (14 m/s wind speed), and 23.4% (18 m/s wind speed) of the sediment
transport capacity without sand barriers. [ Conclusion] The shield-shaped movable sand fixation barrier with
a complete structure and a largest diameter had the best wind and sand prevention effect. The caltrop-like and
shield-shaped movable bionic sand fixation barrier had good wind and sand prevention effects, and can be
moved, combined, and mechanically woven. It has a broad application potential in the field of desertification
prevention, and wind and sand fixation.

Keywords: wind tunnel simulation; Oxytropis aciphylla ; shield-shaped; movable sand fixation barrier; flow

field; wind profile
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Fig.1 Morphological structure of Oxytropis aciphylla shrubs
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Fig.2 Design diagram of shield-shaped
movable sand barrier
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Fig.3 Model structures of shield-shaped sand fixation barriers
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Fig.4 Layout diagram of wind tunnel experiment on effects of shield-like movable sand fixation barriers with Oxytropis aciphylla
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Fig.5 Flow field structure characteristics of various sand fixation barrier models under different wind speeds
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Fig.6 Variation characteristics of sediment discharge in various sand fixation barrier models under different wind speeds
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