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Abstract

~ This research studres the electrical and electromechanlcal behavior of pamcles in various
."kmds of prof iles and conf guartlons The studles have been done analytically and experlmentally and‘
- include the deS|gn of partrcle deactlvatron technlque The particle profi les consrdered in thls research
are oblate spherordal prolate spherordal and sphencal shapes The oblate spherord is applred to the
~ . problems of air or gaseous voids ina solid dlelectnc Wthh are often the weak pornt for the partral' _
_.drscharge in high-voltage insulation’ systems The study uses the method of multrpole |mages in
oblate spheroidal coordlnates Results from the study clanfy (a) the field intensifi catron inside a vordv_ S
in comparison’ with the background electric field in the solid dlelectnc {b) the influence. of voids in :
- proximity on the electric field in the. vord and (c) the propriety of the equrvalent multlpole moments
for representrng the rnﬂuences of a void on the electnc field in its exterior. '
The prolate spherord is applled to the problem of conducting partrcle contammatron in
. gaseous insulation systems. The study is done by usrng an analytical method in both axrsymmetnc
~and three~d|ment|onal cont‘ guratrons The research uses the method of multlpole |mages in prolate
~ spheroidal coordmates to determine the’ electric fi eld in the conf guratrons Then, the rnduced charge
electrostatic force and electrostatlc torque on the spherord are determined from the electric field.
Results from the study clanfy the relatronshlps between the particle prot" le and the charactenstlcs of
~ the aforementioned electromechamcal parameter-s In addition, the condrtlon of dlscharge |nceptlon |n ’
the insulating gas at the tip of the spherord is used to determine the cntrcal separatlon and the
crrtrcal electric for the conf guratrons We have studred the effects of the' electrostatlc torque on the'
'mmal motron and the motion pattem of the spherord

In addition to the |nsulat|on systems, the oblate and prolate spherordal profi les are used to

analyze the electrostatrc applrcatrons of brologlcal cells.. The obJectlve is to deterrnlne the effects of E '

: cell profile on the charactenstrcs of cell membrane voltage under dc. electnc field chargrng The .
-analysis'is done by using the boundary element method a numerical field calculatron method The .
configuration. of isolated cell and cell parr are considered, corresponding to the cells in the process .
of electroporatlon and electrofusron respectrvely From the results, we understand the effects on the
membrane voltage of the electrical conductrvrty of extracellular medlum and the cell prof iles.

The spherical proﬂle is used for studymg the particle manipulation .in hrgh-voltage rnsulatlon'
-systems The study beglns wrth the - analysrs of the dielectrophoretic .force by a numerical method
~and then expenmental verifi catlon is carried out. The conf guratlon is a d|verg|ng electrode system
wrth an msulatrng layer preventmg partrcle from belng charged From the results we can verify that -
the proposed partrcle deactlvatron technrque is applrcable to the conductmg partrcles consldered rnl

this research which are in submrlllmeter ranges
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spherord prolate spheroid, pamcle deactrvatron method .



