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V. BimomocTi npo guceprauiio
Mosga guceprarii:
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Tema gucepranii:

1. IlpucTtpoi orpoMiHEHHS OieJIEKTPUYHUX CUITyYUX MaTepiasiB eeKTpuyHuM BY Ta enekrpomaraitnum HBY

IMOJIsIMU

2. Radio frequency electrical and microwave electromagnetic devices for dielectric bulk materials exposure

Pedepar:

1. B pucepTauiiniil poboTi po3riSHyTO NPUHUUIN TOOYJOBY IPUCTPOIB ONIPOMIHEHHS 1i€JIEKTPUYHUX CUITYIAX
Marepiasis, B TOMY YMCJIi 3€pHA, eJleKTpoMarHiTHumM nosiem HBY Ta enexkrpuyHuM nosiem BY, mo 3a6e3nedyioTb
piBHOMIpHE OIpOMiHEHHSI CUDOBUHU Ta BUCOKY €HepreTUyHy e(peKTHBHICTh KaMepy, B sIKill BiiOyBa€eThCs
OIPOMiHEHHS (aKTMBHI Kamepi). JleTaslbHO NpOoaHasi3oBaHO akTUBHY Kamepy BY npuctporo. B HBY nianasoni
3aIIPONIOHOBAHO TPU BapiaHTH NOOYA0BU MIPUCTPOIB, B SIKMX BKa3aHi BULIE BUMOTHU 3a0€3I1€4yI0ThCS1 6araTopa3oBUM
IIPOXOJIKEHHSIM eJIEKTPOMArHiTHOI XBUJIi yepes map CUPOBUHM.. [I7151 3a6e3red4eHHs] piBHOMIPHOTO OIIPOMiHEHHS B
BY nianasoHi 3anponoHoBaHa 6aratoeneKTpoiHa Kamepa, Ha LUJIiHAPUYHIN TOBEPxXHi sIKOi po3TaloBaHo n
€JIEKTPOJB, 10 KUBJISITCS FAPMOHIMHOI0 HAaNpyrolo. [IpoBeieHO JeTajbHUI aHaJli3 HAlIPY>KEHOCT] i MoTeHLiany
€JIEKTPUYHOTO I0JIS B BiIKPUTIiil KOMILJIEKCHiI1 00671aCTi 3 Ki/IbLI€BOIO 6araTo3B'sI3HOI0 IPAHMULEI0 3 BUKOPUCTAHHSIM

Teopii PyHKLiN KOMIIJIEKCHOI 3MiHHOI i TeOpii CUHIYJISIPHUX iHTerpajbHUX PiBHSHL.. [IpoBeeHo aHali3



€JIEKTPUYHOTO M0JIS LIJISIXOM IIPeJCTaBIEeHHS MOro SIK CyMU ITPOCTOPOBUX rapMoHiK. [Ioka3aHo, o JaHui Migxis
CIIPOILy€ aHaJIi3 IIPY OLHIIi 30HU OJHOPiIHOCTI 110J1s1. PO3ryisiHyTO nprHLMI 1106ynoBy 6aratroda3Horo reHepaTopa,
1110 )KUBUTD 6araTo eJeKTpoAHY CTPYKTYPY, IPMHLMI NOOY0BY 6araTokaHauibHOro ¢a3o3cyBaya i 3alipoIIOHOBAaHO
amapar Horo po3paxyHKY.

2. In the thesis the designing principles of the devices for exposure of dielectric bulk materials, including grain,
with microwave electromagnetic and RF electric field in order to provide a uniform irradiation of the materials and
high energy efficiency of the processing chamber (the active core) in which the exposure occurs. A detailed
analysis of RF processing chamber is carried out. For microwave band three variants of the device in which the
above requirements are provided by multiple passing of electromagnetic waves through a layer of the material are
offered. In order to ensure a homogeneous exposure at RF band the multi-electrode chamber, on a cylindrical
surface of which n electrodes fed with harmonic voltage are placed, are proposed. The detailed analysis of strength
and potential of the electric field in the open complex ring-shaped multiply connected boundary area is performed
using the complex variable theory and the theory of singular integral equations. The analysis of the electric field is
performed by presenting it as a sum of spatial harmonics. It is shown that the proposed approach simplifies the
analysis for assessing of the field homogeneity area. The designing principle and calculating approach for
multiphase generator feeding the multi-electrode structure and multichannel phase-shifter are proposed.
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