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1. CTBOpeHHSI HOBUX BUXPOBUX €HEPro-pecypco3bepiraloynx TEXHOJOTiH Ofep>KaHHs AUCIePCHUX CUCTEM

2. Development of the Novel Vortex Energy and Resource Saving Technologies for Production of Disperse Systems

Pedepar:

1. O6'eKT HOCIiIKEHHS - IPOLECU TEIJIOMacO0OMiHY i riipoAuHaMiky B KPUMBOJIiHIMHUX KaHajlaX BUXPOBUX KaMmep,
MEXaHi3M O,€p>KaHHS AUCIEPCHUX CUCTEM Y BUXPOBOMY aKyCTUYHOMY IOTOLi. MeTOI0 pO6OTU € CTBOPEHHS HOBUX
BHUXPOBHX €HEPro-pecypco3bepiralounx TexXHOJIOTiN ofiep>KaHHS TUCIIEPCHUX CUCTEM B I10JIi BiZIlIeHTPOBUX
MacoOBHUX CWJI 3 FeHepallielo caMo30yI>)KeHUX aKyCTUYHUX Pi3HOYACTOTHUX KOJIMBaHb. [locTaBieHa meTa
LOCSITAETHCST KOMILJIEKCHUMHU (PYHAAMEHTAJIbHUMUY i €KCIIEPUMEHTAIbHUMU JOCiI)KeHHSIMU TiApOJMHAMIKY,
TEIJIOMAacOOOMiHy, IMCIEPTyBAHHS TBEPAMX, PIIKUX i NACTONOAIOHUX MaTePiasliB, BUBUEHHSIM BIUIMBY 30yPIOIOYUX i
BM3HaYasIbHUX (PAKTOPIB Ha Lij ponecy, po3pooKOoI0 TEOPETUYHOI i [ifouoi Mogesi nucrnepryBaHHsl, pO3pOOKOI0
HOBOT'O METOJy, CTBOPEHHSIM BUCOKOE€(EKTUBHUX €HEPro-pecypco36epiralourx TeXHOJIOTIN, BUXPOBUX MIPUCTPOIB i
YCTaHOBOK OZ,€P>KaHHSI JUCIIEPCHUX cUCTEM. PO3p06IeHnII HOBUH €HEPro-pecypco3bepiratoynii METO/, OfEP>KaHHS
IUCTIEPCHUX CUCTEM Y BUXPOBOMY aKyCTUYHOMY IOTOLi Tif Ii€l0 HAPY>KEHb PO3TITHEHHS, OEPKAaHUX

KOMOIHOBAHOIO Ji€10 BifjlIEHTPOBUX MAaCOBUX CUJI, TypOyJli3alji€elo BUXPOBUX IIOTOKIB i aKyCTUYHUX Pi3HOYACTOTHUX



€caMO030ypKEHMX KOJIMBaHb 3 PalliOHAJILHOI TpaHCc(hOpMallielo eHeprii, Ha BigMiHy BiJl iCHyl04MX METOIIB
PYVHYBaHHS Iif gieto cun ypapy abo cTucHeHHs. Ha OCHOBI MeTOLy CTBOPEHU Psif, BUXPOBUX €HEPro-
pecypco36epiralourx TeXHOJIOTi, KOMIIAKTHUX YCTAHOBOK i IIPUCTPOIB 3 BUCOKOIHTEHCUBHUMU IIpOLiECaMU
TEIJIOMAacOOOMiHY i3 CyMillleHUMHY MIBUAKOiI0UAMU TEXHOJIOTIYHMMU IIPOLIECAMU JUCIIEPTyBaHHS, CENIapyBaHHH,
CYLIKH, (PpaKLiOHYBaHHS i 3MillyBaHHs1. PO3p006JIeHO HAYKOBi i KOHCTPYKTUBHI OCHOBU CTBOPEHHSI BUXPOBUX
aKyCTMYHUX KaMep 3 aepoiuHaMiYHUMU NPodiNbOBaHUMU €JleMEeHTaMy i pe30HaTOpaMH, sIKi FeHepyIoTh
iHTEHCUBHI KOJIMBaHHS aKyCTUYHUX, BUXPOBUX, IIyJIbCaLiiHUX 30ypEHb IIapaMeTpiB BUXPOBOTO IIOTOKY. Po3pobeHi
TEOpETUYHA i Zif04a Mot POoLECiB, AKi JO3BOJAIOT OfEpKaT PO3PAXYHKOBI 3a71€KHOCTI 1151 BUSHAYEHHS
XapaKTEePUCTUK OCHOBHUX [TIAPaMETPIB JUCIEPTYBAHHS Y BUXPOBOMY IOTOLi. 3aIIPOIIOHOBaHI METONIU
inTeHcudikauii npouecis cymapHo0 KOMOiHOBaHOIO JIi€l0 BillIEHTPOBUX MaCOBUX CUJI, TypOyJli3alli€lo BUXPOBUX
IIOTOKIB i aKyCTUYHMX Pi3HOYACTOTHUX CaMO30YIPKEHUX KOJIMBAHb i3 CyMillleHHSIM npoleciB. CTBOPEHi IPUHIUIIOBO
HOBI TeIJI006MiHHI IPUCTPOi 3 iHTeHCcUdiKalli€l0 TENIOMAaCOOOMIHY i BAKOPHUCTAaHHSIM TEIJIOTH Ia3iB €eHeproHOCisl.
BcTaHOBJIEHO BUCOKY iHTEHCHBHICTD TEIJIOMAaCOOOMIHHUX MTPOLIECiB B KPUBOJIIHIMHUX KaHaIax BUXPOBUX Kamep, 1110
I03BOJINJIO PO3POOUTH METOAVKU PO3PaxXyHKIiB TEIJIOBUKOPHUCTOBYIOUMX IIPUCTPOIB | KOMIIAKTHUX BUXPOBUX
ycTaHOBOK. CTBOPEHI i BIIPOBaIKEeHi BUCOKOE(EKTUBHI €HEPro-pecypco3bepiraloyi BUXpOBi TEXHOJIOTII Olep>KaHHS
IUCIIEPCHUX CUCTEM 3 iHTeHCUDIKaIliIo MPOIeCiB i BAKOPUCTaHHSIM 42 aBTOPCHKUX CBIIOLITB i TATEHTIB

Ykpainu.Cdepa BUKOPUCTAHHS - MiXKTrasy3eBa.

2. The novel highly-efficient energy and resource saving technologies for production of disperse solid, liquid and
paste materials were theoretically and experimentally grounded. This solution is based on results of fundamental
investigations of heat- and mass transfer and hydrodynamics in curved channels of vortex acoustic chambers.
Novel energy and resource saving technique to produce disperse materials were developed using enhanced
processes due to combined action of centrifugal forces, vortex flow turbulization and acoustic self-excited
oscillations of different frequencies under mechanical tensions with the rational energy transformation. On this
basis a few vortex energy and resource saving technologies, compact plants and devices with enhanced heat- and
mass transfer and highly-effective processes of dispersion, separation, drying, fractionation and mixing processes
were designed. The scientific and design foundation to design vortex acoustic chambers with aerodynamically
profiled elements and resonators generating intensive fluctuations of acoustic, vortex and pulsating disturbances
of the vortex flow parameters were developed. The basic mechanism of heat- and mass transfer and reciprocal
action was disclosed; interrelation between external conditions and internal processes determining flow regime
parameters with extraction of limiting conditions was determined.Theoretical and actual models have been
proposed enabling to obtain correlations describing basic dispersion parameters of dispersion in vortex flow. The
method of a process intensification by means of combined action of centrifugal forces, vortex flow turbulization
and acoustic self-excited oscillations with matched dispersion processes was proposed. The high enhancement of
heat- and mass transfer in curved channels of vortex chambers was established enabling to develop the calculation
procedures for heat-utilizing devices and compact vortex plants. High-effective vortex energy and resource saving
technologies and plants producing the finelydispersed systems have been developed and introduced into the
practice. The novelty of these devices is so, that they have been protected by 42 intellectual property certificates
and patents of the Ukraine.
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