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Effects of the Size of Macroparticles on Two-phase Mixture Discharges
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ABSTRACT: The two-phase mixture (TPM) discharge is what
occurs under the condition that large amounts of liquid or solid
macroparticles float in air, or bubbles of high concentration
exist in liquid. On the basis of size measurement of 21 kinds of
non-air macroparticles composing TPMs and directly
comparative analysis of the percentages of the discharge path
in air or TPMs, it revealed whether TPMs are beneficial to the
discharge development or not in terms of discharge voltage and
path selection mainly depends on the macroparticles’ size other
than material, i.e. regardless of organic or inorganic, solid or
liquid state, which is called macroparticle-size effect. These
macroparticles in TPMs distorted the electrostatic field,
interacted with ions, electrons or photons, and produced
corresponding enhancement or decrease in ionization and
excitation as the avalanche front encountered them, but the
details about degree of alterations on avalanches highly
correlated with the macroparticles’ size.

KEY WORDS: effect of macroparticles’ size; two-phase
mixture; discharge; path selection; volume fraction; impulse
voltage
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Fig. 1 Schematic diagram of experimental setup
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Tab.1 Properties of experimental materials

SERA R SRR um B2 FEl/um PR 1 5 92 @ [/(g/em®) & PR $ %0
TR TRL 3830.0 3600.0~4100.0 Wik R RGE 0.90 1.50 3.68
R LITRRL 3380.0 3000.0~3700.0 Weks & Rk 0.92 2.26 4.22

RH IR 3260.0 2800.0~3600.0 iz i FASFS 1.10 4.20 3.91
IR LT hL 3230.0 3000.0~3400.0 Weks Rk 1.07 2.50 3.12
Ve 2150.0 1600.0~2800.0 Weks Rk 2.60 4.20 3.43
KFF 1810.0 1600.0~2 200.0 Wekr R Rk 1.02 11.50 453
RN A 810.0 500.0~1100.0 B 0.90 1.25 3.42
FYERS 780.0 400.0~1200.0 AA GRS 2.60 4.20 2.98
FER 420.0 200.0~600.0 STA T ETREN 2.60 4.20 3.02
Tolkih 340.0 300.0~500.0 BAEE: 2.16 5.90 3.46
A LI A 130.0 80.0~160.0 BBk 1.06 3.40 357
RS 120.0 60.0~180.0 LA GRES 2.60 4.20 3.25
PUSA Ak =8k 72.0 30.0~120.0 EA GRS 5.24 15.00 2.04
ERARTS 45.0 10.0~90.0 LA & REN 5.18 14.20 1.96
WY K 2 40.0 10.0~80.0 WO HU % 1.00 83.00 2.79
HRKE 20.0 8.0~40.0 WOLHUR % 1.00 83.00 1.80
MR 8.5 1.0~16.0 WOGRLEE 23 A% 0.92 22.00 2.85
HBFIKEE 6.6 — Ak 1.00 83.00 2.44
1A A 36 0.2~5.0 WKL A BT AL — — —
1W< B 2.9 0.2~5.0 WKL A BT AL — — —
JH C 2.6 0.2~5.0 HOCREBE A3 BT A — — —
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Fig. 2 Diameter distributions of fly ash
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