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Study on the influence of environmental humidity on the dielectric constant of air
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Abstract: More and more people pay attention to the influence of power frequency electric field on their living
environment. Therefore, the measured value of power frequency electric field under AC transmission line becomes
an important reference for whether the surrounding environment is polluted. In actual measurement, it is found that
the measured value of electric field intensity in high humidity area is often too large. The factors that affect electric
field measurement is explored, through experiments and simulations, it is found that the dielectric constant of air
increases with the increase of humidity. The increase rate is 20.7% before the ambient humidity reaches 75%, and it
grows slowly after the ambient humidity is greater than 75%. However, through simulation, it is found that the
change of air dielectric constant has no obvious effect on the intensity of the surrounding electric field. Scaffold
material resistivity decreases with increasing humidity, and when the resistivity is less than 1 MQ-m have obvious
effects on electric field measurement.
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Fig. 1 Probe of common field intensity meter
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Fig. 3 Capacitance test device diagram
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Fig. 6 Relationship between dielectric constant and

ambient humidity
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Fig. 12 Relation between material resistivity and electric field intensity
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