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Distribution of dust particles on insulator surface

CHEN Qing, WANG Guozhi

(School of Mechanical Engineering, Southwest Jiaotong University , Chengdu 610031, China)

Abstract : In order to study the particle size distribution of the dust particles on the insulator surface, the ZS (W )-35KV/
6-8 insulator was used as the object of study. The DEM—CFD coupling method was used to simulate the dynamic fouling
process of the insulator surface. The discrete element method was used to analyze the insulator distribution of dust parti-
cles on each surface of the process. The results show that the accumulation of insulator on the windward side is more seri-
ous than that of the leeward. The plot is mainly concentrated in the three parts of the surface and the umbrella transition
area (umbrella rod) and the depression area of the lower surface of the umbrella skirt. The number of dirt particles stick-
ing on insulator surface also increases with the extension of time, but the sticking rate remains unchanged basically. For
different size of insulators, there is more dust particles sticking on insulator surface that has bead at lower surface, the
bead can increase the surface area and increase the disturbance of the fluid, it is more available for deposition of the dust
particles.
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Fig.1 Surface contact physical model of
particles and insulator
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Tab.1 Insulator parameters
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Fig.2 Model creation of insulator
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Fig.3 Simulation calculation domain
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Fig.4 Insulator grid
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Fig.5 Plane velocity vector diagram of

insulator without bead
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Fig.9 Rate change of sizes of particles
sticking on insulator surface
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Fig. 10 Relationship between particle size and most
suitable wind speed for sticking
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Fig. 11 Different particle size distribution of

insulator without bead
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