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Effects of electrostatical force on shear stress in wind-sand flow
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(1. School of Atmospheric Sciences, Lanzhou University, Lanzhou 730000, China,;

2. Key Laboratory of Desert and Desertification, Cold and Arid Regions Environmental and
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Abstract: Based on the numerical results of wind velocity in wind-blown sand saltation, the effects of

electrostatical force on the air-borne stress and the force per unit volume exerted on the wind by the blown

sand cloud were studied. The results showed that the air-borne stress and the force per unit volume exerted

on the wind reached the maximum for ¢ >0, and reached the minimum for ¢ <0.
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Fig. 1 Force diagram in wind-blown sand flow
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Tab. 1 Regression relationship between veloc-
ity and height under different electro-
statical force

MG/ EHEE/ HHx
(uC/kg) _(m/s)  ° ¢ E%
1.90 —6.4396 35.2095 0.2800 0.99

1.70 —6.4341 33.4209 0.2711 0.99

1.54 —-5.9528 27.0755 0.2617 0.99

1.30 —5.0071 24.2279 0.2505 0.99

+60 1.25 —5.2304 21.2021 0.2441 0.99
1.20 —7.1057 18.6025 0.2410 0.99

1.00 —7.4732 13.7968 0.2351 0.99

0.80 —8.6981 10.5163 0.2173 0.99

0.40 —0.1299 08.7650 0.1879 0.99

1.54 —6.8519 25.7664 0.2584 0.99

1.30 —5.2450 21.7087 0.2496 0.98

1.25 —4.5896 18.2651 0.2364 0.98

0 1.20 —-5.0186 15.6263 0.2200 0.98
1.00 —3.9953 11.0135 0.2161 0.98

0.80 —5.4755 08.9269 0.1900 0.99

0.40 —-1.3970 07.0192 0.1665 0.99

1.54 —2.4809 22.5538 0.2500 0.98

1.30 —2.6517 18.1508 0.2423 0.98

1.25 —2.7088 15.5398 0.2313 0.98

—60 1.20 —6.1114 12.0738 0.2056 0.98
1.00 —5.6520 09.6214 0.1853 0.98

0.80 —4.8086 07.4138 0.1695 0.99

0.40 —2.2524 05.6406 0.1418 0.99

HEHE: u, =a+ bz,
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Fig. 2 Distribution of air-borne stress with height under different electrostatical force
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Fig. 3 Distribution of force per unit volume with height exerted on the wind by sand particles under

different electrostatical force
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