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THE NUMERICAL SIMULATION OF THE EVOLUTION PROCESS OF
WIND-BLOWN SAND SALTATION AND EFFECTS OF
ELECTROSTATICAL FORCE Y

Huang Ning*"?)  Zheng Xiaojing*
*(Key Laboratory of Mechanics on Western Disaster and Environment, The Ministry of Education of China, College of Civil
Engineering and Mechanics, Lanzhou University, Lanzhou 730000, China)
T(Key Laboratory of Desert and Desertification, Cold and Arid Regions Environmental and Engineering Research Institute,
Chinese Academy of Sciences, Lanzhou 730000, China)

Abstract A theoretical model is suggested to mathematically describe the evolution and the wind feedback
mechanism of the wind-blown grain flow. In this theoretical model, the coupling interaction between the wind
flow and saltant grains and the effect of electrostatical force are considered and the wind field is regarded as
changing with time. The time for the entire system to reach a steady state, the variation curves of the saltant
grain number and the grain transport rate with time, the mass-flux profiles and wind profiles at a steady
state are calculated based on this theoretical model. These calculation results are well in agreement with the

experimental data with the average charge-mass ratio of 60uC/kg.

Key words wind blown sand saltation, numerical simulation, coupling effects, electrification of sand particles,

wind profile

Received 21 January 2004, revised 19 October 2005.

1) The project supported by the National Natural Science Foundation of China (40571018), Key Project of NSFC(10532040),
the National Key Basic Research and Development Fund of the Ministry of Science and Technology of China (G2000048702)
and the Western Light Training Project for Latent Scholars.

2) E-mail: huangn@Ilzu.edu.cn



