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Specific Charge and Size of Water Drops Dripping from Conductors
under High Direct Voltage
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(Received January 25, 1979)

In rainy weather, charge carriers from a dc transmission-line conductor to ground consist
of molecular ions produced by corona discharge and water drops which drip from the conductor
or are charged on their way to ground. In this paper, the behavior of charged water drops
dripping from the conductor and corona discharge on them were investigated to obtain a basic
data on ion flow electrification phenomena in foul weather. Conductors used are smooth
cylinders of 0.25, 0.5, 0.75, 1, 1.13, 1.6 and 2.25cm radius and ACSR of 810 and 410 mm?
cross section. Four distinct modes of specific charge of water drops were found and effects
of flow rate of supplied water, conductor size and smoothness of the conductor surface on
them were measured. Moreover, a relation among corona discharge, specific charge of water
drops, dripping fashion of water drops and instability of the drop surface has been discussed.
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Fig. 1 Schematic diagram of apparatus for measuring
electrical charge on water drops and photograph-
ing the dripping fashion of pendant drops.
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Table 1 Specification of the ACSR conductor.

Cross Number Diameter Maximum
sectional of strands of strand diameter
area (mm) (mm)
(mm?) Aluminum Steel Alumi. Steel
410 26/4.5 7/3.5 28.5 10.5
810 45/4.8 7/3.2 38.4 9.0
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Fig. 2 Specific charge of water drops dripping from inner conductors,
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Fig. 3 Modes of corona discharge and specific charge.
NC : No corona, CC : Crackling corona, HC : Hissing corona, WC: Wire corona,

—  :Low flow rate of supplied water, ----: High flow rate of supplied water.
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Fig. 4 Dripping fashion of water drops from smooth
conductor with various voltages.
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Fig. 5 Size of water drops versus the maximum field strength on inner conductors.
Measuring methods; @ : Weight, O : Still camera and projector, x : Slide glass with silicon
oil and projector.
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Fig. 6 Specific charge versus radius of inner conductor.
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Fig. 8 Specific charge versus flow rate of supplied water.
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Fig. 9 Distortion ratio (major semiaxis/minor
semiaxis) of main drop.
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