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Figure 1. The schematics of cylindrical syringe plasma
jet device. The assembly of cylindrical
syringe, glass tube, and Teflon tube hose in
(a). The schematic drawing is represented in
(b) for measuring the voltage and the current
in the circuit of plasma jet device. The
voltage is measured at point 'a' between the
ballast capacitor and the syringe electrode
and the output voltage from the inverter is
measured at point 'b'. The current is
measured at the ground.
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Figure 3. Characteristic of current and voltage according to the ground electrode types of cylindrical syringe plasma
jet device without ground electrode in (a), with ground electrode inside the glass tube in (b), and with
the ground electrode outside glass tube in (c), respectively. The voltage V. (measured at a) is the applied
volatge to the syringe needle electrode and the voltage Vi, (measured at b) is the output voltage of inverter.
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Figure 4. Pictures of plasma plume according to the
various structures of ground electrodes as
shown in Fig. 2(a)~(c). Without ground
electrode at the end of glass tube in (a), the
pictures of plasma plume are shown in (a—i)
~ (a—iii) as the current increases from 2.5 mA
to 3.5 mA. With the ground electrode
installed inside glass tube in (b), the plasma
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(b—i) ~ (b—iii) even if the current is high as
15 mA. With the external electrode grounded
in (c), the pictures of plasma plume are
shown in (c—i)~(c—iii) according to the
increase of current as 1.9 mA~4.3 mA.
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The plasma emission characteristics are investigated in cylindrical syringe plasma jet
device. Cylindrical syringe electrode is applied AC power using inverter. In the center of
syringe is injected into a inert gas and plasma jet occurs. If there is no ground electrode,
firing voltage is 3 kV and plasma column length is 10 mm. According to high firing voltage
and large current, the plasma column length control is difficult. The case of an internal
ground electrode, firing voltage is 1 kV. Because of the losing current from internal ground,
even if a higher input voltage, plasma emission does not occur. The case of an external
ground electrode, the plasma column can be controlled between 0~10 mm with change
the applied voltage from 1 to 2 kV, and the discharging current changed from 1 to 4 mA.
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