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Experimental Set-up

@ pd=0.3Tomen
@ pd=0.5Tomen
pd =1 Torrem
9 pd=2Tomem
d=1cm

]
L

SR o

Side-on view End-onview

[arb. units]

Intensity

Inon sty

Townsend’sdischarge

2000

15004

10004

5004

T T

constricted
discharge
channel ~

non-selfsustained
Townsend discharge

o
0.0

cathode

T T T T
0.2 0.4 0.6 0.8

z [cm]

T
1.0

anode

LA |
8 1o

i=3
dit

£8

220000
= Tara]
o o




Motivation

Experiment

Results

Discharge in
alcohol vapors

Discharge in
water vapor

Discharge in
low GWP
and ODP gases

Summary

B Y &

Created by Bing Image Creator (https://www.bing.com/images/create)



DC Breakdown Measurements

Motivation

Experiment

Results

Discharge in
alcohol vapors

Discharge in
water vapor

Discharge in
low GWP
and ODP gases

Summary

B9 &

Spatial profiles of Ha emission in H,O discharge — exp vs model
Dominant ions H,O*, OH*, H* and H,0*
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Vapour:

99 % methanol
95 % ethanol

99 % isopropanol
99 % n-butanol

Gases:

1,1,1,2-tetrafluoroethane R-134a
2,3,3,3-tetrafluoropropene HFO-1234yf

Vapour pressure:

Methanol @ 25°C. p =127 Torr
Ethanol @ 25°C, p = 59 Torr

Isopropanol @ 25°C, p = 44 Torr

n-Butanol @ 25°C, p = 7 Torr

R-134a @ 25°C, p = 4230 Torr
HFO-1234yf @ 25°C, p = 5122 Torr
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DC Breakdown Measurements
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DC Breakdown Measurements

Axial emission profiles from Townsend discharge in MeOH vapour
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DC Breakdown Measurements
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DC Breakdown Measurements
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DC Breakdown Measurements
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lonization Coefficients and Secondary Electron Yield

Determination of ionization coefficient
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Determination of secondary electron yield
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‘.‘ Breakdown voltages vs pd’s / Paschen curves recorded for H20, alcohols, R-134a and HFO-1234yf
‘.‘ Obtained axial emission profiles — enable insight in dominant processes that participate in discharges
00 . L - .

“‘ Our measurements have enabled extending the range of ionization coefficient towards higher E/N

values

0‘0 Breakdown voltages and ionization coefficients enable obtaining of the secondary electron yields

Emission spectra are recorded from 200 — 900 nm. Some heavier dissociation fragments (OH and CH
radicals) and H atoms play main role in heavy particle processes of collisional excitation and ionization

0.0 Recordings with optical filters reveal some of elementary processes that participate in breakdown

LIQUID

00, 00
... Next step *a? *a’ RF breakdown measurements
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