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1. Incepralist pUCBAYEHA BUPIIEHHIO BAXJIMBOi HAYKOBO-TEXHIYHOI IIPOOIEMYU CTBOPEHHS y3arajJbHEHUX
6araTopiBHEBUX I'PaflieHTHUX CeNapaliHUX aepO30JIbHMX TEXHOJIOTIH Ta iX iMmyiemeHTalii B iHHOBaLiTHOMY
pecypco3bepiraiouomy i eKoJ0riyHOMy 06s1aiHaHH] eHepreTUYHUX YCTaHOBOK. [CHyI0Ui cenapaliiiHi TexHoJiorii i
IIPUCTPO], 110 iX peasi3yloTh, 31aTHi OYMILYBaTH Bifl 4aCTUHOK po3MipoM Oisbiie 10 MKM 3 €(PEKTHBHICTIO HE MEHIIIe
0,99. OuneHHs ra30BUX i PiIKUX CEPEIOBUIL Bil 4ACTUHOK MeHIIe 10 MKM MeHII e(eKTUBHE i TOTpebye po3pobKU
ra3004MCHOTO CeNnapauiitHoro 061aJHaHHs, 3IaTHOTO YJIOBJIIOBATU YACTUHKY TaKMX PO3MipiB i3 3aCTOCOBYBaHHSIM
pecypco306epiralounx MOXJIMBOCTEN CaMUX YCTAaHOBOK 33 PaXyHOK BUKOPHCTaHHs eHeprii po6oyoro Tisa. ['010BHOIO
METOI0 PO3POOKU CXEMHUX PillleHb 6araTOPiBHEBUX I'PaJlieHTHMX a€PO30JIbHMX TEXHOJIOTIH cenapaliii, a Takox
IOCJIiIKeHHS] METO1iB KepyBaHHSI HUMU € iXHE CIIiJIbHEe BUKOPUCTAHHS 32 HAsBHOCTI B p060Yiii crucTeMi iCTOTHUX

rpajieHTiB rifpoanHaMivHuX i Ten0oQi3nYHUX IapaMeTpiB: TeMIIEPaTypH, TUCKY, LIBUAKOCTI, TYCTUHY Ta iH. MeTa



peanisyeTbCs 32 yMOBHU OCTATHOCTI iCTOTHUX I'Pafli€eHTIiB NapaMeTpiB y po604UX TijlaX ABUTYHIB Ta €eHEPreTUYHUX
YCTaHOBOK i HAsIBHOCTI B a€pO30JIbHUX CepeoBUIIaX MiIKPOAKyMYJIITOPIB, @ TaKOX MikporeHepaTopis abo
MiKpoTpaHc@opMaTopiB BHYTPIlIHbOI Ta 30BHIIHbOI eHeprii. Yci nofibHi yMoBU peasizoBaHi NpU OYMILEHH]
aepO30JIbHUX CEPENOBULL Y TIOJISAX TPAi€HTIB TEMIIEPATYP, aKYCTUYHUX KOJIMBaHb, KOHLIEHTPALil i yJIbcaliii pu
IIPOXOJKEHHI Yyepe3 6araroQyHKLiOHA/IbHI TOBEPXHI, 110 MaIOTh 3[aTHICTh CENapyBaTy i KoaryJioBaTy. Y pasi
YJIOBJIIOBAHHSI a€PO30JIbHUX YACTUHOK NO3UTHUBHUM edeKT Bif] aep030JIbHUX TEXHOJIOTI JOCSITHYTO TPbOMa
MeTojamu. Ilepmuii MeTO[, - BUKOPUCTAHHS IIOTOKY €HEPrii CTPyMUHHUX Ta BiJpPUBHUX Te4ill 6€3[10CcepeiHbO B
IOTOL /1 KOAryJIsiLii 4aCTUHOK B 00'eMi I Ha OBEPXHSIX. [Ipyruil METO, - HallpaBJIEHHs IOTOKIB eHeprii Ta ix
BIIJIVB Ha IPUCTiHHI ! TEIJIOBI lIapy MOBEPXOHb OCAIPKEHHS YaCTUHOK 3 iX Koaryssiuieo. [Ipy BUKOPUCTaHHi LIbOTO
METOJly B poO0YOMY KaHaJli CTBOPIOIOThCS IPalieHTHI M0J1s1 TeMIIepaTyp abo aKyCTUYHUX KOJIMBaHb, IIyJIbCallill.
[lepenaz TemnepaTyp HOCITaeTbCs MIJIIXOM OXOJIOJKEHHS CTiHOK i KOaryJsLiHMX [IOBEPXOHb POO0YOro KaHaiy.
Tpetiit MeTO[, - CTBOPEHHS aKyCTUYHUX Ta €JIEKTPOMATrHITHUX iMITyJIbCHYX BIUIMBIB Ha MOTIK i CENapyody
ITIOBEPXHIO 32 JJOMTOMOTOIO CII€LiaJIbHUX T€HEPATOPIB IMITYJILCIB. Y pe3ysbTaTi BUKOHAaHUX HAYKOBUX JOCIiIPKEHb
OTPUMaB M0 AJIbIINI PO3BUTOK HAIIPSIM CTBOPEHHS iHHOBALITHOTO peCypco- 1 €K0JI0ro30epiralouoro 06JaiHaHHs
€HEPreTUYHUX YCTaHOBOK Ha OCHOBI TPajlieHTHUX TEXHOJIOTIH cemnapaliii aepo30JbHUX CEPEOBULL Ta pO3pOobsIeHa
KOHIIEIIIist 6araTopiBHEBOI cernapariii msisixom KOMGiHOBAaHOTO BUKOPUCTAaHHS Pi3HUX PiBHIB TEXHOJIOTIH cenapariii:
iHepLiftHOI, Typ6odOopeTUyHOi, Hei3oTepMiuHOI Ta aKyCTUKOPOPETHUYHOI, sIKa IIOKJIafleHa B Ioro OCHOBY i peasisaliis
gKOi 3abe3nedye NigBUIIEHHS €(EKTUBHOCTI OYMIIEHHSI POOOYUX TiJl ABUTYHIB NIoHaH 99 % Biz a€p030JbHUX
IoMimok po3mipom Menuie 10 MKM 3a paxyHOK iHTeHcudikauii npoueciB cenaparii Ta, SIK HaCJifOK, TOJINeHHS
TE€XHIKO-€KOHOMIYHMX i €KOJIOTIYHMX [TOKA3HVKIB IBUTYHIB Ta €HEPTEeTUYHUX YCTAHOBOK. [IpakT4HE 3HaYE€HHS
OJlIEP>KaHUX Pe3yJIbTaTiB [10JIsITa€ y CTBOPEHHI €(DEKTHBHUX, €KOJIOTIUHO YMCTHUX i pecypco3bepiralouux cenapaTopis
Ha OCHOBI y3arajbHEHUX 6araTopiBHEBUX IPaieHTHUX CeNapalillHUX aepO30JIbHUX TEXHOJIOTIN Ta y pO3pooLi
PEKOMEeHAIil 3 MPOEKTyBaHHS iX IPOTOYHUX YacCTUH. Pe3yabTaT poOOTH BIIPOBAIKEH] y BUIJISIAL cernapaTopis 1Jis
OUUIIEHHS: TaJINBHUX ra3iB Bifi TBepo0i Ta pigKoi Pppakiiil, MOBITPs B MalIMHHOMY BiflJi/IeHH] CyiHa, CTUCHYTOIO
NIOBITP4 Bif, pifKUX i TBEpANX YACTUHOK [1JI Cy[IHOBOTO O0JIaIHAHHS 3 BUCOKMM THUCKOM, KaPTEPHUX Ta3iB JBUTYHIB
BHYTPIIHBLOTO 3ropsiHHA SP-10, CTUCHYTUX ra3iB €HeprocruCTeM; CUCTEM: OYMILEHHS ITOBITPS Bifl KpAIVIMHHOI
BOJIOTH JJ151 TEXHIYHOTO KOHAMIIOHYBaHHS [IPUMIlI€Hb MAIIMHHOTO BiJIiIEHHS, KOHTPOJIIO Ta PO3JiJIEeHHS Pi3HOTO
poAy pioKyx pe4oBUH (BOJA, MacJIO 1 iH.); TEXHOJIOTIN [JIs CUCTEMU O4MILEHHS Ta PO3JiJ€HHs 1J1s1 BOLHEBOIO
6J10Ka, BUMipIOBaHHS IapaMETPiB cepefoBUILA 1 NOCIIKEHHS CENapaTopiB Ha JOCIiZHOMY OOJIalHAHHI Y BUTJIS ]
aepoJyHaMidYHUX TPYO BiIKPUTOTO TUILY; IIJIOCKOTO Ta UUJIHAPUYHOTO HEi30TepMIYHOro cenaparopis i

aKkycTukodopeTnyHoro cenaparopa aJs I'TI.

2. The dissertation considers solving an important scientific and technical problem of creating generalized
multilevel separation gradient aerosol technologies and their implementation in the innovative resource-saving
and environment-friendly equipment of power plants. The separation technologies and the devices employing
them are able to perform purification from particles with the size exceeding 10 ?m with the efficiency of 0.99.
Purification of gaseous and liquid media from particles smaller than 10 ?m is less effective and requires
development of gas-purifying separation equipment able to capture particles of this size with implementation of
resource-saving features of the plants by using the energy of the working medium. The main aim of the
development of design solutions for multilevel gradient aerosol technologies, as well as research of methods of
their control, is their joint use in the presence of substantial gradients of the hydrodynamic and thermophysical
parameters (temperature, pressure, velocity, density, etc.) in the working system. The aim is achieved under the
condition of sufficiency of substantial parameter gradients in the working media of engines and power plants and
necessity of the presence of microaccumulators in aerosol media, as well as microgenerators or
microtransformers of internal and external energies. All the conditions are met at purification of aerosol media in
the gradient fields of temperature, acoustic oscillations, concentrations and pulsations when they pass through
multifunctional surfaces able to separate and coagulate. In the case of capturing aerosol particles, the positive
effect of aerosol technology has been achieved with the help of the following three methods. The first method is to
use the flow of energy of jet and tearing streams directly in the stream to coagulate particles in volume and on



surfaces. The second method is to direct the energy flows and their impact on the wall-adjacent and thermal
layers of the surfaces of particles deposition with their coagulation. When using this method, gradient fields of
temperature, acoustic oscillations or pulsations arise in the working channel. The temperature difference occurs
due to cooling of the walls and coagulation surfaces of the working channel. The third method is to create acoustic
and electromagnetic pulse impacts on the flow and the separating surface with the use of special pulse generators.
As a result of the research, the direction for creating innovative resource-saving and environment-friendly
equipment of power plants on the basis of gradient technologies of aerosol media separation has been further
developed. The concept of multilevel separation has been elaborated through the combined use of different levels
of separation technology: inertial, turbophoretic, non-isothermal and acoustophoretic. Its implementation
provides an increase in the efficiency of purification of the working media of engines, which makes up over 99% of
aerosol impurities smaller than 10 ?m due to intensification of separation and, consequently, improvement of the
technical, economic and environmental performance of engines and power plants.
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