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Electrical Properties of Liquid Insulation as a Function of Temperature
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Abstract: In this paper, the electrical properties of liquid insulating oil were analyzed by changing the ambient temperature

change at 10°C in-tervals from 0°C to 30°C through an insulation breakdown experiment in order to analyze the insulation

performance of liquid in-sulating oil that varies according to temperature changes. As a result, it was confirmed through

experiments that the lower the am-bient temperature, the higher the insulation breakdown voltage, depending on both the

electrode shape and the electrode interval, and it was determined that the lower the ambient temperature, the higher the insulation

performance of the liquid insulating oil.
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Fig. 1. Insulating oil pressure tester.

Fig. 2. Electrode shape.
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Fig. 3. Breakdown voltage 0°C.

Table 1. Insulation breakdown voltage at 0°C. Unit: [V]
Distance

Electrode form 1.5mm 2.0 mm 2.5 mm 3.0 mm
Sphere-sphere 31,667 35,833 44,500 47,833
Flat-flat 25,000 26,000 31,000 39,667
Sphere-flat 27,333 38,000 41,333 43,833
Needle-needle 30,000 33,167 36,333 37,333
Sphere-needle 22,500 26,333 27,333 32,833
Needle-flat 15,333 23,333 28,667 34,500
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Fig. 4. Breakdown voltage 10°C.
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Table 2. Insulation breakdown voltage at 10°C. Unit: [V]
Electrode formDistance I5Smm 20mm 25mm 3.0 mm
Sphere-sphere 28,167 31,500 38,833 40,667
Flat-flat 17,167 24,000 28,667 37,667
Sphere-flat 25,167 33,667 35,667 40,667
Needle-needle 15,500 22,500 28,667 30,833
Sphere-needle 17,667 21,833 22,500 28,333
Needle-flat 10,167 21,333 25,000 29,333
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Fig. 5. Breakdown voltage 20°C.

Table 3. Insulation breakdown voltage at 20°C. Unit: [V]
Distance

Electrode fom I5Smm 20mm 25mm 3.0 mm
Sphere-sphere 27,000 33,500 36,167 38,000
Flat-flat 24,000 25,833 26,333 31,833
Sphere-flat 22,167 25,500 29,333 33,500
Needle-needle 14,667 21,333 26,667 29,500
Sphere-needle 15,167 19,833 22,833 29,833
Needle-flat 10,333 18,167 22,833 27,000
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Breakdown voltage [V]
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Table 4. Insulation breakdown voltage at 30°C. Unit: [V]
Distance
Electrode form I.5mm 2.0 mm 25mm 3.0 mm
Sphere-sphere 23,833 26,833 29,000 34,667
Flat-flat 22,167 22,833 24,167 28,500
Sphere-flat 18,167 19,000 21,500 26,667
Needle-needle 14,167 18,833 21,000 22,833
Sphere-needle 12,167 16,000 18,333 23,500
Needle-flat 8,667 15,167 16,500 22,000
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