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Abstract

In order to solve the problems of long drainage time, difficult drainage in winter, and easy freezing
during the drainage process of the contact network insulator water flushing vehicle, it is proposed
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to adopt electric heat tracing insulation measures and a high-pressure airflow assisted rapid drain-
age scheme. After the water flushing vehicle operation is completed, the system drainage valve is
opened through the automatic control method of “one click drainage”, and the entire water flushing
system pipeline is pressurized using a high-pressure fan with a pressure of about 260 mbar to
achieve rapid drainage. After verification of the design test plan, it was found that the natural drain-
age time is usually up to about 30 minutes. After high-pressure airflow assisted drainage, the drain-
age time only takes 5 minutes. Experiments have shown that introducing high-pressure airflow dur-
ing water flushing system drainage can significantly improve drainage efficiency, and the high-pres-
sure fan generates hot air up to 64°C, which is more conducive to preventing freezing during winter
drainage.
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Figure 1. “One click drainage” logic control flowchart
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Figure 2. Logic control flowchart for “homework reset” during secondary homework
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Figure 3. Tracing and holding operation process diagram
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Table 1. Parameter table for component selection of electric heat tracing system
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Table 2. High pressure airflow assisted rapid drainage system component parameter table
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Figure 4. Drainage monitoring schematic diagram
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Figure 5. Experimental schematic diagram
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Figure 6. Photos of equipment at the test site
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Figure 7. Detection sensor installation position diagram
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Table 3. The drainage schedule of the system pipeline is measured under different wind pressure
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1 20 Hz 7.22 KPa 13 min
2 25 Hz 8.05 KPa 12 min
3 30 Hz 9.13 KPa 10 min
4 35Hz 10.32 KPa 9 min
5 40 Hz 12.15 KPa 7 min
6 45 Hz 14.33 KPa 6 min
7 50 Hz 16.87 KPa 5 min
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Figure 8. Comparison of drainage status of drainage valves
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