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Pedepar:
1. Incepranis NpUCBsY€HAa BUPILIEHHIO TPO6JIEM PO3IMPEHHS [Iialla30Hy eKCIUTyaTaliliHuX IapaMeTpiB

yJIbTPa3BYKOBUX OUCIIEPraTOpiB [IJ1 OTPUMAHHS IPiGHOANCIIEPCHOTO a€PO30JII0 B CUCTEMAX MEXAaTPOHIKM, MiCTUTD

TEOpPEeTUYHi Ta NIPaKTUYHI pe3yJbTaTh AOCiIyKeHHs [IPOLeCy YIbTPa3ByKOBOI'O PO3MUJIeHHS. Y poOOTi

IIpeJCTaBI€HUN aHali3 BiloOMMX CIIOCO6IB pO3NUJIEHHS PiIMHU Ta 3acO0M ixX peasisallii B TEXHOJIOTIYHUX [IpoLecax y

MaIIMHOOYyBaHHi, IBUTYHOOYAYBaHHi, MpUIafo0yayBaHHi, XiMI4HIN IPOMUCIIOBOCTI, MEIUIIMHI Ta CiIbLCBKOMY
roCIIofapcCTBi. 3aporIoHOBaHa yToYyHeHa (Pi3nyHa MOJIeJb IIPOLECy YIbTPa3ByKOBOIO PO3-TIMJIEHHS B TOHKOMY
11api, 5IKa 32 paXyHOK pe3yJbTaTiB OCTAHHIX eKCIIEPUMEHTaIbHUX JOCJiIKeHb OiJIblll peabHO BinobpaxKye Horo
MEXaHi3M, 110 JO3BOJISIE€ PO3IMPUTYA MOKIIMBOCTI PETYJIIOBaHHS IIPOLIECY YJILTPA3ByKOBOTO PO3IUJIEHHS 3 METOIO
OTPUMAaHHS PiIMHHOTrO aepo30JII0 3 Hallepe]], 3alaHMU XapaKTepucTuKaMu. IlpenictaBieHo piBHSIHHS 6aiaHCcy

€HEPriil MPOLeCy YJIbTPa3ByKOBOT'O PO3NUJIEHHS B TOHKOMY LIapi, SIKe J03BOJISI€ OLiHUTH BarOMiCTb BILJIMBY



OKpEeMMUX [1apaMeTpiB MPOoLieCy Ha XapaKTePUCTUKU PiJUHHOrO APiGHOAMCIIEPCHOTO aepo30J0. Po3pobieHa
iH)KEeHEpHA METOIMKA PO3PAXYHKY YJIbTPa3ByKOBOT'O JUCIIEPraTopa, sIKa 03BOJIsIE OTPUMATH aKyCTUYHI po3mipu
[IOBEPXHI PO3NUJIEHHS JUCIIepraTopa Ta oro KOHCTPYKTUBHUX €JIEMEHTIB, sIKi 3a0€3I1e4yI0Th Hallepe], 3aaHy
IIPOAYKTUBHICTb Ta AMCIEPCHICTb a€pO30JII0 IPYU HEOOXinHiN GopMi (pakesy po3nNUIeHHS. A TaKOX,
€KCIIEPUMEHTAJIbHO MiATBEPIKEHO iCHYBaHHS Ta M1E€PIOJUYHICTb CTOAYNX KAIISPHUX XBUJIb HA HOPMAJIbHO
BiOpYIOUiil MOBEPXHI, SIKa BKPUTA TOHKMUM LIapOM PiIMHM, 10 JO3BOJIMIIO MiATBEPAUTY aleKBATHICTb BiloMO]
AHaJIITUYHOI 3aJIEKHOCTI 17151 X pO3paxyHKy. Y poOOTi BUKOHAHO I1JIaHyBaHHS 6araTo(pakTOpPHOrO €eKCIIEPUMEHTY.
3acToCyBaHHS HEUITKOI JIOTIKM JaJI0 MOKJIMBICTh OTPMMATH KBaIpaTUYHE PIBHSAHHSA PETPECii, 3a JOITOMOT0I0 SIKOTO
aJleKBaTHO OIMCAaHa 3aJIEKHICTh 1i1b0BOI PYHKLII - "MIPOAYKTHUBHICTL" Bif OCHOBHUX [1apaMeTpiB BILJIUBY -
CTaTUYHOTO THUCKY, IUCIIEPCHOCTI a€PO30JII0 Ta KIHEMAaTUYHOI B'I3KOCTI pinuHuU. EKCIIEpMMEHTAJIBHO LOBEIEHO, 10
IIPM yJIbTPAa3BYKOBOMY PO3IMJIEHHI B KAMEPY 3 HAJJIMIIKOBUM TUCKOM JUCIIEPCHICTb a€PO30JII0 HE 3aJIEKUTh Bil
HAJIJIMIIKOBOT'O TUCKY, a IPOAYKTUBHICTb 3MEHIIYETHCS 3a JIiHIMHMM 3aKOHOM, 110 MiITBEPIKYE PE3YJIbTATU
QHAJITUYHOTO NOCiIKeHHs. [IpencTaBieHo NOPiBHANBHY XapaKTEPUCTUKY 3aJ1€KHOCTI IIPOAYKTUBHOCTI IPOLIECy
yJIbTPa3BYKOBOT'O PO3NWJIEHHS Bifl HAJJIMIIKOBOIO TUCKY [J1s1 Pi3HUX YMOB pO3TallyBaHHs AUCIIepraTopa.
3anponoHoBaHo BUKopucTaHHs [IIIM B €/1eKTpOHHIi cucTeMi 30yIPKeHHsI yIbTPa3ByKOBOTO IIEPETBOPIOBaya sl
PeryJIoBaHHS IPOLYKTUBHOCTI JUCIiepraTopa, 1o peasisye yabTpa3ByKoBU crioci6 po3nusieHHs B GoHTaHi. Le
I03BOJIMJIO PO3MIUPUTY MOXJIMBOCTI 3aCTOCYBaHHS YJIbTPa3ByKOBOI'O PO3INMJIEHHS B (POHTaHI Y TEXHOJIOTTYHUX
IIPOLIECax Y CKJIaJi MEXaTPOHHUX cucTeM. OOIPYHTOBAHI Ta €KCIIEPMMEHTAJILHO NiITBEPKEHI IepeBaru
perymoBaHHs 3a gonomoroo M. OTpuMaHHi pe3yJIbTaTi TEOPETUYHUX Ta €KCIIEPMMEHTAJILHUX NOCIiIKEHb
IIO3BOJIMJIM 3aCTOCYBATU yJIbTPA3ByKOBE PO3NUJICHHS B PI3HOMAaHITHUX CUCTEMaX MEXaTPOHIKY, IO MiATBEPIKEHO

AKTaMU BIIPOBAIPKEHHA i CBiIL‘{I/ITI) Ipo BUCOKUIA piBeHb HOCATHYTUX pesyanaTiB.

2. The thesis is devoted to solving problems of expanding the operating parameters range of ultrasonic dispersers
to produce a fine aerosol in mechatronics systems. The analysis of the known spraying methods and their use in
various technological processes is represented in the paper. There is refined physical model of ultrasonic spraying
in a thin layer that applies the latest results of modern experimental researches in the field. In the paper it is
represented the energy balance that shows the influence of separate parameters on the final product - liquid
spray. Also was developed the engineering method for ultrasonic disperser calculation that originally allows to set
up the required performance, dispersivity and shape of the spraying surface. It was experimentally proved that
capillary waves influence on the spraying surface and helped to confirm the adequacy of analytical dependencies
for aerosol dispersion calculation. The process of the experiment planning included the use of the possibility
theory. It is experimentally proved that the overpressure does not depend on the aerosol dispersion and the
performance linearly decreasing by ultrasound spraying in the pressurized chamber, thus, it confirms the results
of the analytical study. In the thesis was proposed the use of pulse width modulation in the electronic excitation
system of the ultrasonic transducer to regulate the disperser productivity by ultrasonic spraying in a fountain,
thus, it is experimentally proved the feasibility of such regulation. Also, there was represented a set of
technological processes that incorporate ultrasonic liquid spraying in modern mechatronic systems.
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