Generation of Homogeneous Discharge Plasma
at Atmospheric Pressure

H.Mase and N.Sato

A new Barrier Discharge System Using Dielectrics with
Uniformly-Distributed Metal Pieces Inside, which makes it
possible to control the distribution of electrons charged up
on the surface of dielectrics.

The new DBD device was evolutionarily designed after the
Capacity-Coupled Multi-Discharge, CCMD.



Typical DBD Configurations
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Fiz. 1: Tvypical barrier discharge configurations



Relationship between applied voltage and discharge current
& Lichtenberg figures for barrier discharge
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Capacity-Coupled Diode Discharge
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Typical Characteristics of Capacity-Couped Diode Discharge
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Basic Concept of CCMD device
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G, 1s larger than sum N C of the capacitance C of CCE.
N: number of CCE



20 CCE CCMD devoce
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V-1 waveform for Atmospheric V-Q waveform for 20 filamentary
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18 CCE CCMD device using hermetically sealed
connector and light emission
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Variations of CCE structure
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Observation of light emission
from CCMD and M-CCMD

- ITO glass electrode
VA

' Air flow (2~3 L/min)

CCE, M-CCE



Light emission
from.CCMD and M-CCMD

metal patches CCMD M-CCMD

on glass epoxy substrate metal patches are covered
2 mm¢., 2.5 mm pitch by Kapton
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Intensified Display of Light Emission Patterns
from CCMD and M-CCMD
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Deposited Energy vs. Applied Voltage
In CCMD, M-CCMD and simple DBD.
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Effect of floating electrodes,
Incremental energy deposit for simple DBD

Powered electrode : 2 cm x 5 cm,
Floating electrodes : 2 mm ¢, 4 mm pitch

dielectrics thickness : 1 mm and 1.6 mm
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; N 3/3 complete CCMD

M-CCMD electrodes are covered with Kapton film

Incremental energy deposit
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Hexiagonal pattern formation in DBD




Motion and self-organization of filaments in DBD




Total amount of transferred char

20Q, (Q=CV;, for single CCE) in the CCMD with 20
CCE under the same condition as in Fig. 6.



