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Barrier Disacharge and Ozone Generation Utilizing Multi-Point and Plane Configuration

Hideki UENO, Shintaro KAWAHARA, Takeshi KUWADA, Hiroshi NAKAYAMA

Department of Electrical Enginering and Computer Sciences, University of Hyogo
2167 Shosha, Himeji 671-2280, Japan

Relationship between barrier discharge characteristics and ozone generation under ac voltage application has been

investigated for triple needles-plane configuration with two different needle-tip radii (+=15, 80um) in dry air. Characteristics

of barrier discharge and ozone generation depend on the needle-tip radius. Especially, ozone concentration and ozone

generation efficiency for the triple needles with /=80um were higher than those for the needles with r=15um. These results

can be interpreted by the effect of the space charges and accumulated charges induced by corona discharge and barrier

discharge on the space for ozone generation.
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Fig.1 Electrode configuration

Fig.2 Diagram of experimental circuit
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Fig. 3 Applied voltage dependence of ozone concentration
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Table 1 Summary of ozone generation efficiency for various conditions

Single needle d=1.0mm d=3.0mm d=7.0mm
Applied | Efficienc . Efficienc Efficienc . Efficiency .
vgll:age (mg/Wh))/ — (mg/wrg (mg/Wh))] i meg/Why |
kVv) 15| 780 | 8ol y15| 715 78 |78/ 715| n1s| pso | pso/pis| pi1s| pso | 78/ pi1s
4.8 39 6.9 1.8 103 14.5 6.8 12.5 1.8 5.0 114 23
5.6 3.8 8.8 2.3 100 | 17.7 6.8 | 15.6 2.3 50 | 11.0 22
6.0 3.6 10.3 2.9 8.2 19.9 6.0 13.7 23 44 10.2 23
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Fig.6 Discharge imaged for multi-needles barrier discharge (g=3.0mm, /=4.8kV)
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Fig.7 Discharge imaged for multi-needles barrier discharge (g=3.0mm, 7=6.0kV)
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