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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Cucrema 1714 y/IbTPa3ByKOBOT'O KaBiTallitHOT'O OYMILEHHS BOIU

Ha3sBa po6oTH aHIJIilICbKOIO:

A system for ultrasonic cavitation water purification

PedepaT ykpaiHCbKOIO:

Po3pobseHa cucrema aBTOMaTU30BaHOTO IPOEKTYBaHHS IPOTOYHUX YJIbTPAa3BYKOBUX KaBiTaTOPIB 3 KaBiTaLliHOIO
KaMepPOIO Ta BCTAHOBJIEHMMHU Ha Hei IIPUBO/IiB-BUIIPOMIHIOBaYiB. [IpoBefeHO aHali3 TEOPETUYHMX OCHOB
CXJIOIyBaHHS KaBiTallitHOT'O NyXUPLIs, OCHOB [IPOBEAEHHS rOMOreHi3anii ta nacrepusauii. Onmcanuil npouec
PO3IIOLiNIeHHS €Hepriil IpY CXJIOIYBAaHH IyXUPL Ta 3aCay JO3BOJISIIOYM OLIHUTU TUI CXJI0NyBaHHs. [IpoBeneHa
po60Ta 703BOINIa TEOPETUYHO OLIIHUTU MPOLIEC TPOXOIKEHHS NTacTepu3allii Ta roMOreHisallii B IpOTOYHIN
crcTeMi 3 BpaxyBaHHSM I[1apaMeTpiB sIK 6akTepiasbHOro 3a0pyAHEHHS TakK i mapaMmeTpiB KasiTaTTopa. Po3pobiena
MaTemaTHU4Ha MOJeJib IPOLeCY PyXy YaCTUHKU 3a0pyJHIOBaya B yMOBax yJIbTPa3ByKoBoi KasiTallii [IpoBeneHi
CTaTUCTUYHi PO3paxyHKU. MeTonoM IyIaHyBaHHS 6araTo(pakTOPHOrO €eKCIIEPUMEHTY 0YyJI0 OTPUMAHO KBaIpaTU4YHE
PIBHSIHHS perpecii, SiKe 103BOJIsS€ aleKBATHO OIIMCATH 3aJIe>KHICTh Takoi IinboBO1 PyHKLI], SK KiJIbKICTh
JKUTTE3IATHUX KIiTHH Lactobacillus Acidophilus Biz ocHOBHUX ITapaMeTpiB BILJIMBY, SIK 00’€M, IIOTY>KHICTh, 4ac
00p0o6KHU i MOXKe OyTH BUKOPUCTAHE 711 MATEMAaTUYHOTO MOJIEJII0BaHHS OOPOOKY PijMHU YJIbTPa3ByKOBUM
KaBiTaTOpoM. [T06y10BaHO MOBEPXHI BiArYKiB 11i1b0BOI QYHKIII — KiJIBKICTb XXUTTE30aTHUX KIiTUH Lactobacillus
Acidophilus Ta ix 1BOMipHIi nepepisu B M0IKHAX TapaMeTpiB BIUIMBY, sKi JO3BOJISIIOTh HATJISITHO [IPOLIOCTPYBATU
3aJIEXKHICTb JaHoi 11inboBOi QYHKIIi Bi OKpeMHUX [1apaMeTpiB BILJIMBY. BUrOTOBIEHUI 6JI0K JXKUBJIEHHS (T€HEPATOP)
17151 yIIbTPa3BYKOBOI KaBiTallifiHOi ycTaHOBKU. ['eHepaTop OyB N0OOYAOBaHUI Ha OCHOBI MOCTa BiHHA, BIOK KUBJIEHHS
OyB JOMOBHEHUI CUCTEMOIO aBTOMAaTUYHOTO peryJioBaHHs nifgcusneHHs (APII), mo 3HrKye KoedillieHT nigcueHHs i
3anobirae nojaapIoMy MiABUIEHHIO aMILIITY U BUXigHOI Hanpyry. [IpoBeieHO aHasli3 MOXKIMBOCTI pUHKOBOI
KoMeplLiasizauii NpoexTy. 3a pe3ysibTaTaMU SIKOrO 0yJI0 BUSIBJIEHO, 110 TEXHOJIOTIYHA peasisallis IPOEKTY MOKJIMBA,

BU3HA4Y€Hi IOro CUJIbHI Ta CJ1abKi CTOPOHU, KOHKYPEHTHI 1103U11ii Ha pUHKY 00J1alHAHHS.

Pedepar aHIJIiHCBKOIO:

A system of automated design of flowing ultrasonic cavitators with a cavitation chamber and radiator drives
installed on it has been developed. The analysis of theoretical bases of collapse of a cavitation bubble, bases of
carrying out homogenization and pasteurization is carried out. The process of energy distribution during the
collapse of the bubble and the principle is described, allowing to estimate the type of collapse. The work allowed to
theoretically evaluate the process of pasteurization and homogenization in the flow system, taking into account
the parameters of both bacterial contamination and cavitation parameters. A mathematical model of the process of
pollutant particle motion in the conditions of ultrasonic cavitation has been developed Statistical calculations were
performed. The quadratic regression equation was obtained by the method of multifactor experiment planning,
which allows to adequately describe the dependence of such a target function as the number of viable
Lactobacillus Acidophilus cells on the main parameters of exposure as volume, power, processing time and can be
used for mathematical modeling of ultrasonic fluid treatment. The response surfaces of the target function are
constructed - the number of viable Lactobacillus Acidophilus cells and their two-dimensional cross-sections in the
planes of the impact parameters, which allow to clearly illustrate the dependence of this target function on
individual exposure parameters. The power supply unit (generator) for the ultrasonic cavitation installation is
made. The generator was built on the basis of the Winn bridge, the power supply was supplemented by an
automatic gain control system (ARP), which reduces the gain and prevents further increase in the amplitude of the
output voltage. The analysis of the possibility of market commercialization of the project is carried out. As a result,
it was found that the technological implementation of the project is possible.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: VibTpa3ByKOBHil KaBiTauiiiHMi1 (isbTP 3 MOXKIIMBICTIO cCaMOpereHepanii
Haszsa HTII anurJificbKo¥0: Ultrasonic cavitation filter with the possibility of self-regeneration
HTII, aKy nepenba4asiocsi CTBOPHTH:

IIpuunnu, yepe3s saki HTII e Gysio cTBOpeHO:

OTrpumaHi p€3yJIbTaTH: Bupobu TexHiuHi, TexHosorii

FaJIysb 3aCTOCYBaHHSI: XapyoBa POMUCIIOBICTh, CUCTEMU BOOIIATOTOBKU

PeecTpanifiHuil HOMep KapTKH T€XHOJIOTii:

Omnuc HTII: Bukopucranus npy>kHUX KOJIMBaHb 3 METOIO (iIbTPYBaHHS CyCIEH3I] 03BOJISE HE JIMIIE 3iICHUTH
BibpaliliHy pereHepariio rneperopojiky, a Takox iHTeHcuikyBaTH i cam npouec QinbTpyBaHHS. SIKIIO cycrneHsii un
neperopogui y npoueci GinbTpyBaHHs HaZlaBaTX 3BOPOTHO-TIOCTYIAJIbHUN PYX, TO MOKHA 3iiCHATH
6e3nepepBHUI NPOLEC MOy CyCEeH3ii, SKUI NPOTIiKaTUMe 3 HalOiIbIIO0 MIBUAIKICTIO, 10 BU3HAYAETLCS TiJIbKU
IIOYaTKOBUM TifIpaBJliuHUM OIIOPOM (ibTPYBAJIbHOI IEPErOPOAKU. 32 NEPiof, IOBHOTO KOJIMBAHHS (IPSIMUI i
3BOPOTHUM XifT), SIKUI 3M1ifICHIOETHCS CyCIIeH3i€l0 a0 Ieperopoikolo, BiloyBaloThCs pouecy QibTpyBaHHS Ta
pereHepatiii. [Ipy QinbTpyBaHHi (i IPsSIMOro X0Ay) Ha OBEPXHI IEPErOPOAKY BiIKJIaAl0ThCS TBEPi YaCTUHKU
3abpyznHioBayva. Ilig yac 3BOPOTHOrO X0Ay BinOyBa€eThCsl IPOTUTOYHA pereHepatis. Ik pe3ynbrar, TBepli YaCTUHKU
BiIpUBAIOTHCS Bif IEPEropoaKy, a OTiM HECYThCSI IIOTOKOM CyCIIeH3ii a0 OCiaoTh y HUKHI YaCTHHY anapary, Je

NepioguyHO BUIAJISIOTHCS

ComniannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: [onimuenHs ctany HABKOJMIIHBOTO CEPEOBUILA,

ExoHOMis1 eHepropecypciB, 3MeHIIeHHS 3HOCY 00J1alHAHHS

Brnius HTII Ha moBKiJjs:

Bnposag>keHHs1 HTII: He snposamxeHo

IIpakTHyHa peasnisanis HTII
IToyaTok eramy:
3aKiHYeHHS eTamy:

Crnio>KkuBavi NPOAYKILii:

IlepcneKTHBHI PUHKHU:
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IloTpiOHM 00CAT iHBECTHILHM, THC. TPH.: 0
IIpaBa, 0 HaAAIOTHCS iIHBECTOPY MiCJIsA 3aBEpPLIEHHs POOOTH:
HasaBHicTb Oi3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHUE 0OCAT IIPOAAIKY, THUC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTI (POKiB):
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