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Abstract

A low-temperature cleaning technology solution of water flushing and hot air blowing was adopted
to address the problem of icing on contact wire insulators after cleaning under extreme conditions
of low temperature below zero in winter. A hot air blowing device for insulators was designed and
developed. The 3D modeling and CFD finite element flow field analysis of the hot air gun were car-
ried out using SolidWorks + Flow Simulation software. The wind speed and temperature changes
within 0~3 meters of the hot air gun outlet were simulated and studied, and the reliability of the
simulation results was verified through prototype experiments. The results show that the maxi-
mum wind speed at a distance of 2 meters from the air outlet of the hot air gun can reach 25 m/s. By
increasing the power of the heater to raise the temperature at the air outlet, the blowing tempera-
ture at a distance of 2 meters from the air outlet can reach around 40°C. Therefore, the development
and design of this device can achieve the hot air blowing of residual water on the surface of the
contact wire insulator after water flushing, thereby preventing the insulator from rapidly icing un-
der low-temperature extreme weather conditions and affecting its insulation performance.
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Figure 1. Schematic diagram of low-temperature cleaning technology structure
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Figure 2. Schematic diagram of the structure of the hot air blowing device
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Table 1. Parameters of fan and electric heater

= 1. RSB mARSH

T H 475 S HIE
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Figure 3. Simplified 3D model of the air outlet of the hot air gun
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Figure 4. Preprocessing diagram of 3D model
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Figure 5. Simulation wizard settings interface diagram
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Figure 6. Grid division diagram
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Figure 7. Operation and solution diagram
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Figure 8. Cloud map of wind speed distribution at 0~3 meters of air outlet under different calibers
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Table 2. Wind speed of 0~3 meters at air outlets of different diameters (m/s)
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Figure 9. Comparison chart of wind speed curves for air outlets 0~3 meters under different diameters
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Figure 10. Cloud map of temperature distribution at 0~3 meters of air outlet under different inlet temperatures
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Figure 11. Comparison chart of temperature curves for air outlets 0~3 meters under different diameters
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Figure 12. Site diagram of the prototype test of the hot air blowing device for contact line insulators
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Table 3. Test wind speed of 0-3 meters at air outlets with different diameters (m/s)
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Figure 13. Curve graph of wind speed measurement results from 0~3 meters at air outlets with different diameters
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Figure 14. Temperature test curve of air outlet 0~3 meters at different heating temperatures (ambient temperature 23°C)
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