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2. Devices for microwave electromagnetic field forming for dielectric bulk materials exposure

Pedepar:

1. Y puceprauiiiHiil pob0Ti 3aIIpONIOHOBAHO i pO3P0O0JIEHO MeTOAM (POPMYBaHHS eJleKTpoMarintHoro nosisg HBY B
Kamepi 06pOOKH [1ieJIEKTPUYHUX CUITYYUX MaTepHasliB Ha OCHOBI 6araTOKpPAaTHOTO MPOXOPKEHHSI XBUJIb i3
3a0e31e4YeHHsM I0J1s1pU3aliiiHo-Pa3oBUX yMOB ix 6e3iHTepdepeHiiiHOro HakIaiaHHsl, 110 Bipi3HIETHCS BUCOKOIO
eHeproe(eKTUBHICTIO Ta PiBHOMIpPHICTIO NoJ1s1. PO3p0671€HO METOAUKY BU3HAY€HHS KoeillieHTiB BiIOUTTS Ta
IIPOXOJIKEHHSI XBUJIb [IPY NaJiHHI il JOBUJIBHAM KyTOM HA MOJISIPU3aLiHO-BUOiPKOBY ITOBEPXHIO Ta HA MEXY
PO3Iiy IBOX CepeoBul, IO Bifaisise podody KaMepy Bill 30BHIIIHBOTO cepenoBuina. Po3pobieHa MeTonrka
[IPOEKTYBAaHHS ONITUMAJIBHOTO BapiaHTy BUNPOMiHIOBa4a, yTBOPEHOTO XBUJIEBOLHO-IIJIMHHOIO PEIIITKOI0, HA OCHOBI
3a/aui 3a0BOJIEHHSI OOMEXEHD, PeaJli30BaHa y BUIJIli PEKYPCUBHOTO aJITOPUTMY. MOZEJIIOBAaHHSIM y CEPEeAOBULI]
HFSS Bu3HaueHO po3Mois MoJis y ABOX TUIIAX KaMep OOpOOKU 3 CUPOBUHOIO; IIPU LIbOMY 3a6€311€4€HO BifHOCHE

cepelHbOKBaIpaTUYHE BiIXUJIEHHS PO3IIOAiNy MiIbHOCTI eHeprii y Kamepi 06pobku He binbure 0,05.



2. The thesis is devoted to development of the methods of design of the devices for dielectric bulk materials
irradiation with a microwave field which ensure uniform processing of the raw materials and high efficiency of the
energy absorption. In order to calculate the energy transmission into the processing chamber the methods of
investigation of reflection and transmission coefficients of arbitrary incident waves onto a polarization-selective
surface and onto an interface between two dielectric media which separates the processing chamber from the
external environment are developed. The efficiency improving methods of the devices are analyzed; in order to
reduce the power reflection from the processing chamber the use of the matching dielectric wall combined with
polarizing reflector is proposed. To reduce the power leakage from the processing chamber, its diameter should be
calculated for sufficient waves attenuation to the critical power level. The analysis of the constituent elements of
the working chamber such as polarization-selective reflectors and transpolarizing reflectors are performed, the
analytical expressions for the scattered field are obtained as well as models for their numerical computer
simulation. For the design of waveguide slot array for the processing chamber irradiation the backtracking
algorithm is developed according to which the radiative elements are represented as equivalent circuit elements.
The analysis of the field distribution near the array is carried out in order to establish the optimal distance from
the emitter to the treated material. By means of simulation in HFSS the field distribution in the two described
types of processing chambers filled with raw materials based on the opposite reflector and rotoreflector models
when irradiated with eight and twelve irradiation array, respectively, is determined; herewith the rate of

unevenness treatment of raw materials does not exceed 5%.
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