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The results of investigation of electro-physical and spectral properties of the impulse discharge plasma in aerosol
were represented in work. The discharge current, voltage and integral spectrum of plasma were measured. The
discharge space was filmed with the help of digital camera. The plasmoids with lifetimes about 150 milliseconds in

the autonomous stage after current zero were observed.
PACS: 50., 52., 52.50.Dg

INTRODUCTION

Study of the pulse discharge in various environments
is the one of the priorities research in modern
plasmachemistry. One of these systems is pulsed
discharge in water aerosols. Impulse discharge in water
aerosol is often observed in experiments with electric
discharge on air-liquid border due to dispersion of liquid
drops [1, 2]. Other applications of aerosol discharge are
fuel efficiency improvement and natural long-life
plasmoid research. The observation of this phenomenon
suggests the existence of a mechanism of energy storage
in aerosol drops during discharge. This type of
discharge is promising for use in the process of fuel
reforming to improve combustion efficiency.

1. EXPERIMENTAL SET-UP FOR AEROSOL
GENERATION

Aerosol source consists of fluoroplastic cylindrical
vessel filled with water, a piezoceramic emitter
connected to ultrasonic generator and an air compressor.
The vessel is covered by plastic lid with a cone-shaped
air nozzle in the centre. The vibrations of the emitter are
causing creation of a water fountain under the nozzle
from which the small water drops are scattered into the
air and form aerosol. The air flow is blowing out aerosol
through the nozzle to the discharge area (Fig. 1).

The discharge is caused by reservoir capacitor
charged with a high-voltage generator. Between a
capacitor and narrow copper electrodes was an air gap.
Two different capacitors were used: one with capacity
15 nF charged to 19.5 kV and one with 2 mkF charged
to 14 kV, which resulted in ~ 3 and ~ 200 J of stored
energy respectfully.

The discharge current was measured by a Rogowski
loop. The current and voltage were measured by digital
oscilloscope (Metrix MTX1054). The discharge area
was filmed with a digital camera with frame rate of
30 frames-per-second.
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Fig. 1. Scheme of experimental setup

2. RESULTS AND DISCUSSIONS

Oscillograms of current and optical emission signal at
different values of the air flow are shown on Figs. 2-4.
Voltage of PEM (photo-electron multiplier) was 600 V,
voltage supplied from the generator 19 kV,

C=15nF.
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Fig. 2. Oscillograms of current (upper curve) and
optical emission signal (lower curve) of discharge.
Ugen = 19 kV, C = 15 nF. Air = 55 cm’/s
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Fig. 3. Oscillograms of current (upper curve) and
optical emission signal (lower curve) of discharge.
Ugen = 19 kV, C = 15 nF. Air = 80 cm’/s
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Fig. 4. Oscillograms of current (upper curve) and
optical emission signal (lower curve) of discharge.
Ugen = 19 kV, C = 15 nF. Air = 110 cm’/s

From these oscillograms, it was determined that in
the discharge area the glow present during the time that
3...4 times longer that discharge time (time course of the
discharge current).

Measurements of the discharge voltage and
discharge current for two capacitors C, — 15 nF, 2 mkF,
with voltages 19.5 and 14 kV respectively were
conducted. The values of voltage were chosen due to
capacitors limitations. Input energy values to discharge
were about 3 J to 15 nF and 200 J for 2 mkF. The flow
rate of air was 110 cm’/s. During the experiment digital
camera with frequency 30 frames per second was used.
That allows us to estimate the time interval between
frames — 30 ms. Oscillograms of voltage and current of
discharge and corresponding video fames of discharge
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process are shown on Fig. 5 and 6. Missed shots mark
flashes too bright for the camera.
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Fig. 5. Oscillograms of voltage and current and the
video frames of discharge process: C = 15 nF,
U=195kV,1=940 A, aerosol (G =110 cm3/s)
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Fig. 6. Oscillograms of voltage and current and
the video frames of discharge process: C = 2 mkF,
U=14kV,I1=7.5kA, aerosol (G =110 cm3/s)

Measured time damping oscillations of voltage and
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current were 10 mks for capacitor 15 nF and 100 mks
for 2 mkF capacitor. The discharge with capacity of
2 mkF differs from the discharge with 15 nF. It was
noted the presence of an explosive process after flash of
discharge. This process can be explained by the
formation of mixture of H, and O,, which interacts
causing an explosion. In the discharge of this capacity
was present destruction of tip of electrodes.

In the frame preceding the outbreak in Fig. 5 can be
clearly seen shining formation, localized near the
electrodes. This formation can be a flash of illumination
in air switch or leading plasma formation prior to
breakdown.

On Fig. 6 on the frame to go after the outbreak was
observed traces formed by the movement of particles
that glow. Two plausible mechanisms of their formation
were considered. According to the first this formation is
metal particles that scatter after discharge, but this
theory questioned the lack of glow of tip of electrodes.
In another mechanism of formation this is stable plasma
formations with accumulated energy in them.

CONCLUSIONS

The duration of glowing in discharge area was in a
few times longer then the duration of discharge current
impulse.

Research are showed that the impulse electric
discharge in aerosol with energy close to 200 J leads to
volumetric process with changed spectrum and
generation of plasmoids which have lifetimes of >100
ms without support of discharge.
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MOJYYEHME U UCCJEJJOBAHUE CBOMCTB IJIASMEHHBIX OBPA3OBAHUI
IIPU UMITYJIBCHOM PA3PAJE B BOOJHOM A2PO30JIE

B.B. Oxumenko, U.H. ®edupuuk, B.A. Yepnaxk, E.B. Mapmuiu, O.A. @edoposuu, T.E. J/lucumuenko,
H.B. benenox

HpeﬂCTaBHCHLI pe3yJbTaTbl  UCCICAOBAHUA

3J'I€KTpO(1)I/I3I/IquKI/IX n

CIICKTPAJIbHBIX CBOMCTB  ILJIa3MEI

MMIYJIBbCHOTO pa3psja B adpo3oiie. beuin u3aMepeHsl TOK paspsja, HAOpsHKEHUE M MHTETrPAIbHBI CHEKTp IIa3MBbL.
Ob6nactp paspsiina HaOmoAanach C MOMOLIbIO HU(PoBOi Kamepbl. HaOmonanoch MosiBIEHHE IIIa3MOMIOB C
BpEMEHEM >KU3HM Hopsaaka 150 Mc B aBTOHOMHOM pekKiMe (IT0CIIe MPEKPaIeHNs TOKa paspsiia).

OTPUMAHHA TA JIOCJIJIZKEHHSA BJACTUBOCTEM IVIA3BMOBUX YTBOPEHb
IPU IMITYJIBCHOMY PO3PAIAIL Y BOAAHOMY AEPO30.JI1

B.B. IOxumenko, I.1I. @®edipuux, B.A. Yepnaxk, €.B. Mapmuw, O.A. @edoposuu, T.E€. /lucumuenxo,
H.B. benenok

IIpencraBneni pe3yapTaTd  AOCHTIIHKEHHS

eNeKTpodi3MIHUX Ta

CIICKTPAJIbHUX BJIIACTUBOCTEH IIIa3MU

IMIYJIBCHOTO PO3psiLy B aepo3oiii. Bymn BuMIipsHI CTpyM po3psAdy, Hampyra Ta IiHTETpajJbHUN CIEKTP IUIA3MHU.
O06nacTh po3psiAy cnocTepiranack 3 mornoMoror 1nuppoBoi kamepu. Crocrepiranach MosiBa MIa3MOIdiB 3 4acoM
KHUTTS OJU3bKO0 150 MC B aBTOHOMHOMY PEeKUMI (ITICIIs IPUITHHEHHS CTPYMY PO3pPSIIy).
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