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Deposit Criterion of Pollution Particles on Composite Insulators
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Abstract  The studies of insulators contamination under high speed aerosol condition make great
contributions to the cleaning and prevention of pollution flashover under the condition of sandstorm or high speed
operation of electric multiple units (EMUs) . The deposit criterion of contamination particles on the surface of
composite insulators is proposed in this paper. Then the computational fluid mechanics { CFD) model of composite
insulators contamination under high speed aerosol condition is established. The validities of the deposit criterion
and the CFD model are verified in the pollution particle distribution character perspective by the experiments
results and the references which gave an exponential analysis of the insulators with high voltage isolating switch in
EMUs. The simulation analyzes the composite insulator contamination under different particle sizes and indicates
that particle size has an obvious influence on the insulator contamination. When the particle size is small, eddy
collision is the main way of collision between contamination particulates and insulators. So the collision and
deposition may occur on windward and leeward sides. When the size is larger, the inertial impaction is the main
mode. Therefore, the collision and deposition only occur on the windward side. When the size is large enough to a
certain extent, the deposition will never occur on both windward and leeward sides.
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Fig. 1 Schematic diagram of the impaction between

contamination particles with insulators surface
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Fig. 2 Schematic diagram of elastic-plastic area
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Fig.3  Analyzing flowchart of deposit criterion at normal direction
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Tab. 2 Stokes number of different particle sizes

B2/ um Stk B2/ um Stk
0.1 0.000 14 5 0.353 42
0.5 0.003 53 10 1.413 67
1 0.014 14 25 8. 835 46
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Tab. 3 Particle sizes on insulators surface
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