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Mechanism of Corona Discharge and Deformation Process of Water
Drops from a Wetted Conductor with DC High Voltage

M. HARA,* T. KANEKO,* T. YAMASHITA** and M. AKAZAKT*H*

(Received June 19, 1980)

Corona light on water drops dripping from a conductor was observed by using a rotating
camera together with corona current and the drop shape, and corona onset mechanism on the
water drop was investigated taking into account the air pressure and the drop size. The
results show that the condition for the transition between the pure corona onset and the corona
onset by the surface-disruption of the drop depends on the air pressure and the drop size, and
corona discharge can start from the stable surface of the drop with a small radius of curvature
even if ambient air is at atmospheric pressure in contrast with the previous reports (1) and
(2). Moreover, the processes of corona discharge on distilled or tap water-drop were clarified

under a wide range of the applied voltage.
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Fig. 1 Experimental set-up.
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(B) : streak photograph of corona discharge, (C) : still photograph of corona discharge.
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Fig. 5 Drop shape, corona appearance and waveform of corona current in the case of corona
discharge appearing on the conical tip of the pendent water-drop (Ee=9.95kV/cm).
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Fig. 6 Drop shape, corona appearance and waveform of corona current in the case

of corona discharge appearing on the rounded tip of the pendent water-drop
(E.=18.4kV/cm).
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5.

pure corona mode
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56 ¥ U

EHERD A 2 =24 VT vy 7 24 TREE LH

1k 2 5 LEHRS A 5% BT 2 v FRECOREIE

ba i L, FRC = v B/ 5O KIEO B BE

REALC, BREESBMNIRCEENBLET LT

LZRMLED = v FHBEFI. TORKE, RO LN

B ie o fe.

(1) = e BEMBEECE, KENEBEBD X5
Iefii X% 3% pure corona mode & KIGDEELY
REEM X 5 surface-disruption mode 235 b,
ek, REEEIF CRIBEEPHERI LT,
KEFERI L EINPI L D LA DR D 5 S
ZENbhote. ¥, o0 mode DEERITK
TWORKEILBRIEC L > TEE 5.

(2) AR OREREMC BT B 2 » > BRI surface-
disruption modeThH %2, T DHEAH, KEOHE
FIAREEE O HELIC KR D IRBYC A 2 T FE LT
5.

(8) = w FHEMBIRA DK RCIL, KEOHEMN
REEERTHHEROSE L KEERNRERT &
BIRTERROEE, b0 T— &[0 H
BHEDD. FZ ORI T AFEDS & T, REIAKTE
FEH L To 2 v FREE, KR RPEZREN =
w PR EHED pure corona mode % 3 7c Bk
TR MEBLREELTRNZ ol ER4ET
5.

(4) KGO MW BAET S =2 v FEBE v A
HWTHD, M7 4T 2 v FRKEERO 2 = Hi
MANAETHS. »

(5) BIEAMEWEIRTO = m 7 HEAE U T2 B
W, KEEOATLERE BB/ LTEY, LA
> CKBOEY 2 ED D HFNAT 2 — % TR E
5.

(6) —iic, KOEBENEZLEEZ v FIZALA

e h o3, arF AL ARB IR E V. &
T2, 1B, Azwyu L bkoBEERIE VG SRR
B, BIEFMLIEL 5.

(7) HEEFMECKOEE, EXBEOBHALIEL
LBEFEELD Y, ZOBAED 2w FRBIXEHNT
L ATRFTHD.

B, AHEROERBETTHI I hicA¥RERE
THERLERE G=ZEER) 7t O ERER O H1IF
CHANSRIREREECRHT5. ik, APgo—
ISR ARFEN BB L o2 L, B#oEr
#zT5.
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