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Investigation of the effect of humidity in the process of electrical discharge using a
dielectric barrier at an atmospheric pressure
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Abstract

In this study, the effect of humidity on the process of electrical discharge using a dielectric barrier at an
atmospheric pressure has been explored. COMSOL MULTIPHYSICS software was used to examine the
process. We performed the simulation using a one-dimensional model and used the Lxcat and Tanfonline
databases to identify the intended reactions. We considered the frequency of 1 kHz and the peak-to-peak voltage
of 6KV as the input voltage source to one of the electrodes and connected the other electrode to the ground. We
investigated the effect of ambient temperature at 30 and 50 °C on electric current and ozone production. We also
evaluated the humidity levels of 20 and 50% at the intended temperatures. The simulation results show that the
electric current decreases and the ozone density decreases with increasing moisture content.

Keywords: Humidity effect, Dielectric Barrier Discharge (DBD), Comsol Multiphysics simulation.
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Description Value
Maximum element size 0.09

Minimum element size 1.8E-4
Curvature factor 0.2

Predefined size Extremely fine
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Number Reaction Collision | Reaction
Type! Rate?
R; 0+0+0,-05+0, Reaction 199.7
R, O+Ny+0,—>03+N, Reaction 199.7
R; 0+03-0,+0, Reaction 4700
R, N+03;—-03+N, Reaction 120
Rs NO+0;-NO+0, Reaction | 1.2x 10*
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R OH+03—-HO,+0, Reaction 4% 107
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