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Abstract The results of wind tunnel experiment simulation for blown sand electrification show that the sands
of different particle sizes at certain speeds can produce varied electric field intensities and electric potentials of
different polarities. Blown sand electrification intensify becomes large with increase of wind velocity and weak
with enlargement of sand particle size. Twenty seven times of observations to the electric field and wind velocity
associated with varied sandstorms have been made at the height 16m, 8m, 4m, and 1m at a desert area. Dur-
ing fine days, the electric field at these four heights has positive values which decrease with reducing height
with the maximum intensity less than 5kV/m. And the daily change of wind speed has no major influence on
the fluctuation of the electric field at each height. During days with blown sand, the intensity of electric fields
at all heights change with wind speed. The electric field al the height 16m is negative, with the average value
~20kV/m. At the height 8m, the electric field is positive and as large as 10 ~ 40kV/m, which is oppositely
correlated fo that at the height 16m. Al the height 1m, the electric field changes litile, and its magnitude is
below 1kV/m. During the days of strong sandsiorm, the electric field at the four height are all negative and its

values decrease with reducing height. Among them the maximum average intensity of electric field at 16m
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reaches ~ 200kV/m or more, with the instantaneous value exceeding - 2500kV/m, and is contrary to that of

fine days in polarity .

Key words  Wind tunnel simulation experiment, Blown sand electrification, Asymmetric rubbing, Electrie

structure of sandstorm weather, Sandstorm electric effect .
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Table 1  Average electric fleld intensity and wind velocity of the four height for the different weather

Xt e ok 4 Fl E2 E3 E4 wi w2 w3

(min" ") (k¥/m) {(kV/m) (kV/m) {kV/m) Lol )} (mls) {mis)

X 1199 3.321 1.371 1.307 6.763 3.057- 2.777 v 2.206

= S & 11495 0.956 5.229 2.756 0,832 4.407 3927 3.179

W 010 - 9.451 3.780 2,165 0.903 4.967 4,485 3,473

Hib R 399 - 36.755 - 6.89% -2.57 -0.308 5.300 4724 3,634
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Table 2 The four height average value of electric field and wind velocity for different wind velocity region

I, 3 5 1) ik Fi E2 E3 F4 Wi w2 w3
(m/s) (min~") (kV/m) (kVim) (k¥/m) (k¥/m) {m/s) {mls) (mfs)
3.0> ‘;’I »2.40 6316 - 1.963 ” 1,103 1.2(;7 0.765 2.518 2.257 1.768
4.0>W1>3.0 6337 ~3.505 1. 119 1.212 0.768 3.500 3.162 2.448
5.0>W1>4.0 6102 -4.019 1.572 1.367 0.787 4.487 4.051 3.122
6.05Wi>5.0 5503 -5.492 3,281 2.000 0.843 5.491 4.935 3851
7.0>Wl>6.0 4237 - B.495 6.533 3,150 0,909 6.450 5.762 4,618
8.0>Wi>7.0 1837 -12.512 10.096 4.071 0.852 7.401 6.566 5.477
9.0> Wl>B.0 201 -30.106 3.487 0.477 0.15% 8.368 7.442 6.071
Wi1z9.0 73 - §5.251 - 15.466 - 7.853 - 1.186 3.2 8.219 6.418
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A 12kVim, A8 H K GERE, £RTEBERK O~ - 10~ - 20kV/m A HL 45 {8 X 89 RL3E, T - 20 kV/m
2kV/m AP MGERMA T 2~ 5 kVim X 9 R, LU iy g IRk AT B Y 1 K, 3 LR I 0 % R B
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Table 3 'The different sand dust weather process occurring electric sign and electric field value at different wind velocity region

H, ik El E2 E4 w1 w2 w3
(kV/m) {min"*) (kVim) (kV/m) (kV/m) (k¥/m) (m/s) {m/s) Ca/s)
FdEHER
Fiz0.0 22570 2.609 2.635 1.766 0.798 3.775 3.397 2.703
0.0-1.0 6136 0.056 3.433 2.044 0.794 4.322 3.893 3.1
1.0~2.0 644 1.549 5.120 2.626 0.863 5.144 4.614 3.784
2.0-3.0 3222 2.642 2.207 1.591 0.780 3.642 3.279 2.634
3.0~4.0 8919 3.455 1.527 1.3 0.764 3.179 1.857 2.252
4.0-5.0 2626 4,348 2.095 1.585 0.803 3.542 3,196 2.523
5.0~6.0 194 5.472 9.719 4.391 1.181 6.034 5.437 4.397
6.0-8.0 500 6 .887 8.466 3.959 1.113 5.841 5.228 4.175
8.0~10.0 145 8.461 6.037 3.070 1.036 5,238 4.700 3.784
10.0-12,0 3 10.129 4.131 2.342 0.936 5.014 4,586 3.461
e G
F1<0.0 12151 - 18.057 2.711 1.649 0.784 4.950 4.451 3.944
~-5~0.0 2290 -2.702 6.448 3.142 0.933 5.239 4.692 3.769
-1~ -5 2929 ~7.647 5.288 2.715 0.907 3.116 4,023 3.633
~ 15~ =10 2758 ~12.296 6.321 3.284 0.985 4.809 4.344 3.357
~20~ - 15 2540 - 17.104 3.462 2.152 0.880 4.422 3.971 2.931
-30- =20 720 - 23.382 - 4.437 - 1.295 0.47 5.069 4.539 1.329
- 50~ =30 196 -38.604 -11.528 -4.624 - 0.041 5.862 5.185 3,928
- 100~ - 50 204 ~70.342 - 22,814 -9.702 -0.810 7.533 6.692 5.161
150 - - 100 308 - 111.505 -5.114 - 1.532 0.424 3.306 2.983 2.249
- 200~ - 150 207 - 195.133 - 57.287 - 125,807 -2.478 6.360 5.660 4.602
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Fig.3 Blown sand electric potential related with sand sample Fig.4 Clear day and different sandstorm weather process

move speed at the different height and wind velocity produced electric field vary with wind velocity in time series



