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Pedepar:

1. B pucepTaniiiHOMy [IOCJIiI>)KEHHI PO3B’s13aHa aKTyaJlbHa HAyKOBO-TIPAKTUYHA 3aJia4ya - [iIBULIEeHHS PiBHS
€KOJIOTIYHOi 6e3reKku rinpocdepu NIIXOM KaBiTal[ifHOro OunieHHs CTIYHUX BOJ, KpapTOBUX MUBOBapeHb. [IInsaxom
aHasli3y cTajiil BUpOOHUITBA KPapTOBOrO MBA IPOBEIeHA ifeHTUdiKallis A>KepeJl eKOJIOTiYHOI HeO6e3IeKU B 30Hi
BIUIMBY Kpa(pTOBOrO MMBOBAPiHHS. BCTaHOBJIEHO, 1[0 HANGIIbLI HEGE3MEYHUM PKEPEJIOM €KOJIOTIUHOI HeOe3eKu €
IPDKIKOBI CTOKY, SIKUX BUiNAEeThCs 150-200 kr. Ha 1 T npuroToBsieHoro nuBa. Came 1ii CTOKU CTBOPIOIOTh HAMGIbII
CYTTEBY €KOJIOTiYHY Hebe3IeKy B 30Hi BIUIMBY BUPOOHUITBA KpadToBoro nusa. Ha MiHimizauio 1jiei exosoriynoi
Hebe3MeKy HallpaBJjeHi AucepTaliliHi focaigKeHHs. [IpoBeneHa oljiHKa CTyIIeHs €KOJIOTiYHOI Hebe3eKH Bif,
3a0pyIHEHHS IOBKIJIJISl B 30Hi BIJIMBY KpapTOBOrO MMBOBAPiHHS, HA OCHOBI SIKOi BCTAHOBJIEHO, IO ITE€PCIEKTUBHOIO
€ IBOCTalilHa T€XHOJIOTis1 OYMILeHHs! CTOKIB: (1 cTazis — QinbTpyBaHHS Ha APOOUHI; 2 cTalis — KaBiTaliliHa
00po06Ka). Y BUNIAJKy 3aCTOCYBaHHS Pi3HUX CIIOCO6iB CTBOPEHHS KaBiTaL[iTHOTO 0JIs1 AOCSITAlOThCS TAaKUM CTYIiHb
OUMILEHHS CTOKIB Bill APDKIDKIB: 17151 y/IbTPa3ByKy - 90%; 11 Bibpope3oHaHCHOro BIUBY — 80%; [1J1s1 3aCTOCYBaHHS

Hacoca-Kasitatopa — 60%. [To6ynoBaHi 3a71e5KHOCTi CTyIeHs €KOJIOTiYHOI Hebe3IeKU BHACIIIOK BIJIMBY Ha



rigpocdepy CTOKiB KpapTOBOrO MMBOBAPiHHS [1JIs1 Pi3HUX CIIOCOOi OYMIIEHHS CTOKIB Ta KiJIbKOCTI APIKIPKIB Y CTOKax
KpadTOBOro BUPOOHUIITBA HA Pi3HUX CTaAisIX ounieHHs. [TokazaHo, mo (inbTpallis BUCOKOKOHIIEHTPOBAaHUX
IPLKIPKOBUX CTOKIB Uepes ap ApOOKMHU [03BOJIsI€ 3HUBUTHU PiBeHb 6iosioriyHOro 3a6pynHeHHs maibke y 200 paszis,
IIPU LIbOMY BMiCT OPraHi4HOro 3a0pyAHEHHS 3MeHIyeTbCs Ha 60%. ExcriepyuMeHTasIbHO NigTBEPIPKEHO, 10 B
armocdepi a30Ty NIpU KaBiTallilHOMY O4YMIIEHH] CTIYHOI BOJY 3 Pi3HUMU BUXiZHUMU [TapaMeTPaMU JOCSITHYTO
BHCOKOTI'O CTYIIE€HS OuMilieHHs (62-77%), HOPIiBHSHO 3 KUCHeM (43-67%), cymili nux rasis (39-63%) He3asesxHo Bif,
II0YATKOBOI KiJIbKOCTi OpraHiYHUX PE4YOBUH. BCTaHOBJIEHO BifHOCHUY Psif, €PEKTUBHOCTI rasiB (a30T, KUCEHb, CYMilll
a30Ty i KMCHIO) B KaBiTallilHUX YMOBAxX Ha 3HE3apa’KeHHs Bill APUKIXiB Saccharomyces cerevisiae Ta AeCTPyKLil
OpraHiuHUX CIIOJIYK. BCTaHOBJIEHO, 1110 CIIiJIbHA Jis 6ap6OTyBaHHS Ta3iB y KasiTaljiliHoMy 1oJii Ha 25-50%
edeKTHBHilIa MOPiBHSHO i3 Aieto Y3 i Ha 19-23% - #ii BUKJIIOYHO ra3iB , 1110 CBiIYUTD ITPO CUHEPTIYHUHN ePeKT

O HOYACHOTI'O 3aCTOCYBAaHHS ra3dy Ta Y3 AJ1s1 pyMHYBaHHS HagBHUX Y PiAvHi OpraHiyHuX JOMIlIOK: JoCaiIKeHo
IOBrOTPUBAJIMIA BIUIUB IOBITPS Ha MONEPEIHbO OYMILEHY B KaBiTallil-HUX YMOBAX CTiYHY BOJY NMBOBAPHI Ta
PO3paxoBaHO CTYIEHI PyHHYBaHHS OpraHidyHuX pe4oBuH - 87,09 % Ta cTyneHi 3He3apakeHHs Boau — 88,23 %.
3arporioHOBaHO CNOCi6 KaBiTalliliHOTO OYMIIEHHS CTOKIB TMBOBAapEHb i [1J1s ioro peanizallii po3pob6yieHo
BiOpaliliHMi €JIEKTPOHACOC-KaBITaTOP PE30HAHCHOI [Iii, OCHOBHOIO ME€PEBArol0 SKOr'0 € BUCOKA MPOAYKTUBHICTD,
IPUIATHICTD 17151 06POOKYM 3HAYHUX OOCSATIB PiAVH y HeIlepEePBHOMY iX IIOTOLi Y IO€AHAHHI OBrOTPUBATIUM
TepMmiHOM poboTu. [TpoBesieHa onTuMi3allisi po60TH BibpalliiiHOTO eJleKTpoHacoca- KaBiTaTopa B 3aJ1€XKHOCTI Bif
4aCTOTU KOJIMBaHb AE€K-30y-PIOBauiB KaBiTallil 3 METOIO BUSIBJIEHHSI PE30HAHCHUX YaCTOT Ta MiHIMasIbHOTO
€HEeprocrnoxxusanHs. [1okaszaHo, M0 TEXHOJIOTIIO KaBITALIMHOIO OYMIIEHHS CTIYHUX BOJ, MO>KHA IIOIIUPUTH i HA
CIIUPTOBY IIPOMUCJIOBICTb — B IIPUCYTHOCTI a30TY Iif, Hieto KaBiTauii jocgaraerscst 90% CTymniHb pylHHYBaHHS
OpraHiuHUX 3a0pyJHEHb. 3alIPOIIOHOBAHO TEXHOJIOTIYHY CXEMY OUMIINEHHS CTiYHUX BOJ, KpaTOBUX NMMBO-BapEHb
Biz ximMiyHMX Ta 6i0I0riYHMX 3a0pyAHEHD, 10 BKJIIOYAa€ BiOpOKaBiTaliliHy 0OpOOKY CTOKIB Y BIJOCKOHAJIEHIN po60Uiit
KaMepi, IPUHIUIIOBOIO BiIMIHHICTIO SIKOI € HasIBHICTb He IIJIACKUX JIeK i3 OTBOpaMH, sIKi MOXKYTb 3a0MBATUCh
IIPOAYKTaMU PO3KJIaAy OPiKIPKIB, a 3MiLIEHHS KaBiTallitHOI 30HM HaJ, EKaMHU, IO J03BOJISE MiABUIIUTH
iHTEeHCHBHICTb (POPMOBAHOIO KaBiTAL[iTHOTO I10J151 Ta IPOAYKTHMBHICTE OOPOOKM CTOKIB. Kilt04OBi C10Ba: €KOJIOTiUHA
6esmneka, KpapToBe MMBOBAPiHHS, APIKIKOBMICHI CTOKH, KaBiTallisl, €JIeKTPOMAarHiTHII HAaCOC-KaBiTaTop,

TEXHOJIOTisSI 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.

Jep>kaBHH peecTpaniiinuii Homep JiP:

IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui NpiopUTETHUI HAIIPSIM iHHOBaLiHHOI AiSJIBHOCTI:
ITiZCyMKH JOCIiI>KEHHS:

Iyosikarrii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
Conia;ibHO-€KOHOMIYHA CIIPSIMOBaHiCTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaaykeHHS pe3yJIbTaTiB AHCepTalii:

3B'SI30K 3 HAYKOBHMH T€EMaMH:

VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA /KEPiBHHUKIB (KOHCYJIbTAHTA)

BaacHe IlpizBume Im's I10-6aTbKOBI:
1. Iesuyk Jlinis IBaHiBHA

2. Shevchuk Lilia I.

KBasigikamis: 05.17.21

InenTudikarop ORCHID ID: He sactocoyerbcs
JopaTrkoBa indpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €1PIIOY:

Micue3HaxoaKeHHS:

dopma By1acHoOCTI:



Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizomocTi npo odiliiHUX OTIOHEHTIB Ta pelleH3€HTiB
OdiuiiiHi OIOHEHTH
BaacHe IlpizBume Im's I1o-6aThKOBI:

1. IllonnyrpeHko Mupocasa CrenaHiBHa

2. Polutrenko Myroslava S.

KBasigikamis: 21.06.01

InenTudikarop ORCHID ID: He sactocoyerbcs
JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €1PIIOY:

Micue3HaxoO KeHHS:

dopma ByracHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. JlecokiB 'asninHa 3iHOBiiBHA

2. Leskiv Halyna Z.

KBasigikamis: 21.06.01

InenTudikarop ORCHID ID: He sactocoyerbcs
JoparkoBa indpopmamuist:

IloBHEe HaHMEHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KEeHHSI:

dopma BiracHoCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

Penensentu

VIII. 3aKkJII04Hi BiZoOMOCTi



BaacHe IlpizBumie Im's ITo-6aTbKOBI
TOJIOBH pajgu

BiiacHe IIpisBuie Im'sa ITo-6aTbKOBI
rOJIOBYIOYOrO Ha 3acCimaHHi
BignoBigasbHuUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB

PeecTpaTtop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peeCTpallilo HayKOBOIi

OisIIBHOCTI

[Terpyka Irop Muxannosuy

[Terpywka Irop Muxannosuy

IOpuenko T.A.



