H19 555 2 ) EHEMEAR Vol. 19, No. 2

2025 42 A SOUTHERN POWER SYSTEM TECHNOLOGY Feb. 2025
NERS:1674-0629(2025)02-0156-09 FE %S TM852 HAFRERD: A

DOI: 10. 13648/j. cnki. issn1674-0629. 2025. 02. 016

BERBANIZFHERIRERHAZEYIE

4, FF, FW, TFE, EHABE, B2 F, EX], TS, L’
(. THEERARFTAENEERIFEETE LT (S A RATRFTAENE B AR, S M 5100805 2. TEAKFEE
L) B R R B A B R I M L BT T 3E, R 4000445 3. 7 AW WA RFTAEAE, )TN 510180)

WE: kAR RERETLLT. EF¥F LN EREAEREAEOREGRB TR XA L FHELIEL, SRAL
ALHEE RO RRENERR KL —, FREEFRATTH G LM TBFREEL R b e, 35
FHREERTEAEE, NARAZZLEHERANEZRF LR, BET—EMYELFT S, BT RBAALTHAALY
THEHEMBEBAL, BHMARKRR NSRRI B L, BT —F = 48 2h A AR o) He i A4 L oh ok, AR
Yooty AMANBETmHM T RBOEHNE, HAEREANBEOLZFSREFTRAREN—. LRARVBHHE
BAR, %R e BTy R AL A PRI A MR B B R B R 42 3T SR . TR A AR R TRBALL A LY Emeiz
AEMAE, REREENBANGE—TRARE, >WEANRBELEHWAL LA TRELRDEALT LT @6 % 5%
WMEEN, ARERTALCEAALEHBAZGHRRELAE, AR FHRERBE LB EHA E ZR ey EE
k.

FEHHA: MWk, WHAMEA; R, LEES; @EEH

Mechanism of Raindrop Deformation on the Surface of Grading Ring on DC
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Abstract: Raindrops attached to the surface of grading ring on the power equipments such as insulators and bushings under rainfall
and high humidity environment may trigger or intensify corona discharge phenomelons, which have become one of the main sources
of surface corona effects in DC power equipment. Mastering the deformation characteristics of raindrops on the conductor’s surface
is crucial to reveal the mechanism of corona discharge triggered by raindrops and to guide the anti-corona design of equipment. Start-
ing from the difference in light transmission properties among solid, liquid, and gas, a shadow method optical platform is built to
experimentally study the deformation phenomenon of the raindrops under a DC electric field. At the same time, based on the
equivalence principle of fluid body force, a fast numerical simulation method of the three-dimensional electrohydrodynamic model is
proposed. The deformation mechanism of raindrops is analyzed from experimental and simulation perspectives. The research results
show that raindrop images with uniform background grayscale and clear gas-liquid boundaries can be obtained in the constructed opti-
cal platform. The proposed numerical method can significantly reduce computational time and ensure accuracy. Research has found
that there is a reciprocating deformation phenomenon of raindrops in a DC electric field, similar to the AC electric field. And its
deformation rate has a certain periodicity in the time domain. Analysis shows that the reciprocating deformation phenomenon of
raindrops comes from the Maxwell stress on the surface of the raindrops perpendicular to the electric field direction. The research
results can provide a reference for the study of the electroinduced deformation phenomenon of the raindrops and lay a foundation for
further research on the corona discharge mechanism triggered by raindrop deformation.

Key words : shadow method; electrohydrodynamic model; numerical simulation; electroinduced motion; raindrop deformation
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Fig. 3 Comparison of raindrop diagram captured by camera

and shadow method
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processing of shadow images
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Fig. 5 Schematic diagram of deformation degree definition dur-

ing raindrop deformation process
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