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COUPLING EFFECTS BETWEEN AN A. C. ARC COLUMN
AND EXTERNAL ELECTRIC CIRCUIT

Rong Sheng

(Institute of Mechanics, Academia Sinica)

Abstract

In this paper both the coupling effects hotween aviernal electriec eireuit 2nd an
A. C. are column and the effect of moving boundary on the dymamic property of an
A. C. are are stedisc under asswunption that the lcuygth of the are column is much
longer than ifs radius, and that energy transfer by radiation and convection is negli-
gible. Wleetrie circuit and energy equations for the are column and the annular spa-
ce between the arc column and wall of the discharge tube, are given and solved nume-
rically. Curves of waveforms for the are current, voltage, heat flux potential and the
arc boundary are given. Computed results show that when the circular frequency o
of an A. C. arc is low or time constant 6 is small, sheh that ®9<5, the coupling effects
and the osecillation of the A. C. are boundary appear to be important, The waveform of
the are voltage exhibits a rather high re-ignition peak immendiately following the zero
current passage. The arc current is no longer the usual cosine waveform, without
coupling effects between the external circuit and are column. It deviates from cosine
waveform after current passes zero. The difference depends on the external eircuit
resistance and the value of the dimensionless parameter @8. It should be pointed out
that second voltage peak-extinction peak voltage are given for @f<{1 and agrees well
with experiment result.



