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Pedepar:

1. B pucepTauniiHoMy [IOCJIiI)KEHHI PO3B’si3aHa akTyajbHa HAyKOBO-TIPAKTUYHA 3aJia4a - [iJIBUILIEeHHS PiBHS
€KOJIOTIYHOi 6e3MeKH rifpocepu NISIXOM KaBiTal[ifHOrO OYUIEHHS CTIYHUX BOJ, KpapTOBUX NUBOBapeHb. LInaxom
aHasizy cTajiii BUpOGHUIITBA KPadTOBOTO NKBA NPOBeneHa ineHTudikaris akepes eKoorivHoi Hebes3neku B 30Hi
BILJIMBY Kpa(pTOBOro N1MBOBapiHHS. BcTaHOBIIEHO, 1110 HANOIbII HEOEe3[IeYHUM PKEPEJIOM €KOJIOTiYHOI Hebe3neKky €
IPLKIKOBI CTOKH, AKUX BUAiNgeTbcs 150-200 kr. Ha 1 T mpurotossieHoro nuBa. Came 1ii CTOKY CTBOPIOIOTh HaMGiIbII
CYTTEBY €KOJIOTiUHY He6e3MeKy B 30Hi BIIJIMBY BUPOOHUIITBA KpadpToBOro nuea. Ha MiHiMizawito Liei exosoriyHoi
Hebe3reKy HallpaBJleHi AucepTauiiiHi jocinkeHnHs. [IpoBeneHa o1iHKa CTyIIeHs eKOJIOriYHOi Hebe3neKu Bif
3a0pyJHEHHS! IOBKIJIJISl B 30Hi BILJIMBY KPa(pTOBOrO MMBOBAPiHHS, HA OCHOBI 5IKOi BCTAHOBJIEHO, 10 IE€PCIIEKTUBHOIO

€ IBOCTaJilHa TEXHOJIOTisl OUMILeHHS CTOKIB: (1 cTamia — GinbTpyBaHHS Ha IPOOUHI; 2 CTafisd — KaBiTalilfiHa



00po06Ka). Y BUNAAKYy 3aCTOCYBaHHS Pi3HUX CIIOCOOIB CTBOPEHHS KaBiTalliltHOTO MOJIS1 JOCATAI0ThCS TaKUM CTYIIiHb
OYUIIEHHS CTOKIB BiJl APIKAXKIB: 17151 yIbTPa3ByKy - 90%; 1J1s1 Biopope30HaHCHOTO BIIUBY — 80%; 17151 3aCTOCYBaHHS
Hacoca-Kasitatopa — 60%. [1o0ynoBaHi 3a71€5KHOCTI CTyIE€HS €KOJIOTiYHOI HeOe31eKU BHACIIOK BIJIMBY Ha
rigpocdepy CTOKiB Kpa)TOBOr0 MMBOBAPiHHS 117151 Pi3HUX CIIOCOOI OYMIIEHHS CTOKIB Ta KiJIbKOCTI APIKIPKIB Y CTOKax
KpadToBOro BUpOOHMIITBA Ha Pi3HUX CTaZisX ounieHHs. [TokazaHo, mo GispTpalisi BUCOKOKOHIIEHTPOBAHUX
IPLKIPKOBUX CTOKIB Uepes Iap ApOOKHU [103BOJIsSI€ 3HUBUTHY PiBeHb 6iosioriyHOro 3a6pygHeHHs maibke y 200 paszis,
IIPU LIbOMY BMiCT OpraHi4HOro 3a0pyAHEHHS 3MeHIyeTbCs Ha 60%. ExcriepyuMeHTaIbHO NigTBEPIPKEHO, 10 B
atMmocdepi a30Ty NpU KaBiTallifHOMY OYMIIEHHI CTiYHOI BOAY 3 Pi3HUMM BUXiIHMMU IIapaMeTpaMU JOCSTHYTO
BHICOKOTI'O CTYIE€HS OuMIleHHs (62-77%), HOPIiBHSIHO 3 KUCHeM (43-67%), cymiui nux rasis (39-63%) HesasnesxHo Bif,
II0YaTKOBOI KiJIbKOCTi OpraHiYHUX Pe4YOBUH. BCTaHOBJIEHO BifHOCHUY Psifl €PEeKTUBHOCTI rasiB (a30T, KUCEHb, CYyMilll
a30Ty i KMCHIO) B KaBiTalliHUX yMOBaxX Ha 3HE3apa’KeHHs Bill APUKIXIB Saccharomyces cerevisiae Ta AeCTPYyKLil
OpraHiYHUX CIIOJIyK. BCTaHOBJIEHO, 1O CIijIbHA 1is 6ap60TyBaHHA rasiB y KaBiTaliliHOMy 1oJii Ha 25-50%
edeKTHBHilIa MOPiBHSHO i3 Aieto Y3 i Ha 19-23% - il BUKJIIOYHO ra3iB , 10 CBiIYUTD MTPO CUHEPTIYHUN ePeKT
OJHOYACHOI'O 3aCTOCYBaHH4 ra3dy Ta Y3 AJ1s1 pyMHYBaHHS HasgABHUX Y PiMHi OpraHiyHuX JOMIIOK: JOCIiIKeHo
IOBrOTPUBAJIMI BIUIXB IOBITPS Ha MONEPEIHbO OYMILEHY B KaBiTallil-HUX YMOBAX CTiYHY BOJIy NMMBOBAPHI Ta
PO3paxoBaHO CTYIEHI PyHHYBaHHS OpraHiYHUX pevoBuH - 87,09 % Ta cTyneHi 3He3apaXkeHHs Boau — 88,23 %.
3arporioHOBaHO CNOCiH KaBiTaliliHOTO OYUIIEHHS CTOKIB TMBOBapeHs i [1J1s fioro peasnizallii po3po6yieHo
BibpaliliHMi1 eJIeKTPOHACOC-KaBiTaTOP PE30HAHCHOI [lii, OCHOBHOIO [I€PEBArolo SKOr'0 € BUCOKA POAYKTUBHICTD,
IPUATHICTD AJ151 06POOKU 3HAYHUX OOCSTIB PiIH Y HENIEPEPBHOMY iX MOTOLi y TIO€IHAHHI JOBrOTPUBAIUM
TepmiHOM poboTu. [TpoBesieHa onTuMiI3allisi po60TH BibpalliitHOTO eJleKTPOHacoca- KaBiTaTopa B 3a7I€KHOCTI Bif
4acTOTU KOJIMBaHb A€K-30y-PIOBauiB KaBiTallii 3 METOIO BUSIBJIEHHSI PE30HAHCHUX YaCTOT Ta MiHIMasIbHOTO
€HEeprocrnoxxusanHs. [1okazaHo, M0 TEXHOJIOTIIO KaBIiTALIMHOTIO OYMIIEHHS CTIYHUX BOJ, MOKHA IIOIIUPUTY i HA
CIIUPTOBY IIPOMUCJIOBICTb — B IPUCYTHOCTI a30TY Iif, Hieto KaBiTanii gocaraerscst 90% CTyniHb pyliHYBaHHS
OpraHiYHUX 3a6pyIHEHb. 3aITPOIIOHOBAHO TEXHOJIOTIYHY CXEMY OYMIIEHHS CTIYHUX BOJ, KPaPTOBUX NMMBO-BapEHb
BifJ, XiMiYHMX Ta 6i0JIOTiYHUX 3a6pPYyIHEHb, 10 BKJIIOYAE BiOpOKaBiTallillHy 06POOKY CTOKIB y BIIOCKOHAJIEHi po6ouiil
KaMmepi, IPUHIMIIOBOIO BiIMiHHICTIO SIKOi € HasIBHICTb He IIJIACKUX JIeK i3 OTBOpaMH, SIKi MOXKYTb 3a0MBATUCh
MIPOAYKTaMU PO3KJIaAy OPiKIPKiB, a 3MillIEHHS KaBiTallitHOI 30HU HaJ, IEeKaMHU, 110 J03BOJISE MiABUIIUTH
iHTEHCUBHICTb (POPMOBAHOTO KaBiTallifHOTO 110J151 Ta IPOJLYKTUBHICTb 06PO6KM CTOKIB. Kyll0u0Bi Cj10Ba: €KOJIOTiYHA
6esmneka, KpapToBe NMBOBAPiHHS, APDKIKOBMICHI CTOKHM, KaBiTallisl, €JIeKTPOMArHiTHUI HACOC-KaBiTaTop,

TEXHOJIOTiSI OYUIIIEHHS CTOKIB.

2. Dissertation is solving relevant scientific-practical task: increase of the level of ecological safety of hydrosphere
by cavitational purification of craft breweries waste waters. Through analysis of craft beer manufacturing stages
was made an identification of sources of ecological threat in the zones of influence of craft breweries. It was
established that main source of ecological threat are yeast waste waters, that are produced in quantities 150-200
kg from 1t of manufactured beer. This waste waters create the biggest ecological threat in the zone of
manufacturing of the craft beer and dissertation research is aimed on minimization of this threat. The evaluation
of the level of the ecological threat of enviormental pollution in the zone of manufacturing of craft beer was
conducted and based on this evaluation it was established that the most perspective is two-staged technology of
purification of the waste waters (1 stage — mash filtration; 2 stage - cavitational treatment). In cases of use of
different cavitation field creation techniques, the following yeast purification levels are rea-ched: for ultrasound -
90%, for vibroresonance treatment - 80%, for cavitational pump - 60%. Dependencies of the ecological threat
levels as a result of influence on hydrosphere of craft brewing waste waters for different purification techniques
and amounts of yeasts in waste waters on different purification stages are build. It is shown that mash filtration of
highly concentrated yeast waste waters allows to decrease biological pollution in almost 200 times, while organic
pollution decreases on 60%. It was experimentally proven that in nitrogen environment at cavitational purification
of waste waters with different starting parameters was reached higher level of purifi-cation (62%-77%) in
comparison with oxygen environment (43%-67%) and mixture of mentioned gases (39%-63%), without
dependence from starting amounts of organic com-pounds and was determined a relative row of efficiency of



gases (nitrogen, oxygen, air) at cavitational conditions for Saccharomyces cerevisiae yeast disinfection and
destruction of organic compounds. It was determined that simultaneous impact of gas bubbling in cavitational
field is 25-50% more effective than impact of individual ultrasound and 19-23% than impact of indi-vidual gas
bubbling, and this proves existing of synergic impact of simultaneous use of gas bubbling and ultrasound on
destruction of organic impurities in solution Long-term impact of air on previously purified in cavitational
conditions waste water from brewery was researched and levels of destruction of organic compounds - 87,09%
and water disinfection - 88,23% were calculated. Method of cavitational purification of the brewery waste waters
is proposed and for its implementation electrical pump-cavitator of resonance action, main advantages of which is
high productivity, possibility of processing large amounts of waste waters in con-stant flow and long service term,
is created. Optimization of vibration electrical pump-cavitator work in dependence from frequency of fluctuations
of cavitational decks is con-ducted for determination of the resonance frequencies and minimal energy
consumption. It is shown that technology of cavitational purification of waste waters can be applied in alcohol
manufacturing - in the presence of nitrogen under cavitational treatment is achieved 90% destruction of organic
pollutants. Technological scheme of craft breweries waste waters purification from chemical and biological
pollutants is proposed. This scheme includes cavitational treatment of waste waters in improved working chamber,
that doesn’t contain flat decks with holes, that can be blocked by products of yeast decomposition, but shifting of
cavitational zone above decks, that allows to intensify formed cavitational field and productivity of waste waters
treatment. Key words: ecological safety, craft brewery, yeast-containing waste waters, cavitation, electromagnet
pump-cavitator, technology of waste waters purification.
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