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Table 1 Global desert distribution and wind energy utilization
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Figure 1 Three movement forms of sand-dust. Revised according to
ref. [8]. Copyright©2008, Springer.
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Table 2 Dust weather classification (taken from ref. [14])
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Figure 2 Concentration distribution during strong sandstorm in Badan
Jilin (measured by the author at Tower 3 of Minqin sand control station
on April 12, 2008).
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Figure 3 (Color online) Variation of blade wear with time. (a) The blade is in the wind sand environment but not eroded; (al) particle erosion; (b) the
formation of sand holes and pits; (bl) the further expansion of sand holes and pits and the formation of local delamination; (c) the emergence of large-

area delamination and the destruction of the blade.
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Table 3 Variation of airfoil aerodynamic data in two-phase field
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Figure 4 (Color online) Variation of wind turbine power generation efficiency with wind speed and power loss after different operation times.
(a) Effect of dust for various operation periods on the power curve of turbine; (b) effect of various operation periods (dust thickness) on the mean power
loss (%) of turbine. Revised according to ref. [63]. Copyright© 2007, Elsevier B.V.
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With the global implementation of the double carbon plan, the wind turbine industry has developed rapidly recently. The
wind and sand environments significantly impact the operation of wind turbines. Wind farms are typically located in an
area with large reserves of wind resources and can coexist harmoniously with the local environment. Although the desert
area has substantial wind energy reserves, it is frequently affected by windy and dusty weather. First, this paper
summarizes the distribution of deserts and the corresponding usage of wind energy globally; then, it briefly describes the
core factors of the dusty weather, namely, sand source, dust movement form, and dust weather characteristics; finally, the
research on the influence of wind and sand on the key components of wind turbines in the wind-sand environment is
reviewed, and the research prospect is discussed. The purpose is to provide a reference for the technicians engaged in
relevant research, hoping to support the collaborative improvement of wind energy usage and the desertification
environment.
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