ISSN 0453-8307

EKOJIOT'O-EHEPT'ETUYHI
IHHPOBJIEMH CYYACHOCTI

XVII BCEVKPATHCBKA
HAYKOBO-TEXHIYHA KOH®EPEHLI{IS MOJIOINX
YYEHUX TA CTYJIEHTIB

(14 xBiTHa 2017 p.)

36ipHUK HAyKOBUX Mpallh
Cekuis 2: «Tensodizuka, TenjioeHepreTHKa, HaHOMATepiaau Ta
HAHOTEXHOJIOTID

OJECA 2017



V]IK 547; 37.022

Exosoro-enepreruuti npo6Jiemu cy4acHocTi / 30ipHUK HAYKOBHX Ipallb
BCEYKPaiHChKOI HAYKOBO - TEXHIUYHO1 KOH(epeHIl1i MOJIOUX YUEHUX Ta CTYACHTIB.
Oneca, 14 xBitHs 2017 p. — Oneca, BugaBaunreo OHAXT, - 2017p. — 77 c.

30ipHHK BKIIOYA€ HAYKOBI Mpalli yYaCHUKIB, 110 00’ €IHaHI MO TeMaM:
TerIoi3uydHI TPOOJIEMH B PI3HUX TaTy3sSX HAYKHU 1 TEXHIKU;
eHepreTrKa i eHepro30epeKeHHs B CyJacHIUX BUPOOHUIITBAX.

Marepianu moaHo yKpaiHChKOIO, POCIMCHKOIO Ta aHTIiIHCHKOI0 MOBAMHU.

ISSN 0453-8307 © Opecbka HallioHaJIbHA aKaJIeMisi XapuOBUX TEXHOJIOTIH



OTHOCHUTEJIBHO OOIIET0 Beca KOHCTPYKIMH), KOI/la TOIUIMBHBIE 3JIEMEHTHI CTaHYT npuMepHO B 10
pa3 mpeBOCXOIUTH 0 SHEPrOEMKOCTH CYIIECTBYIOIIUE JINTUEBBIE aKKYMYJISITOPBIL.

Ilepexon K 9KOJOrMYECKH YUCTOW BOJOPOAHOMN SHEPreTUKE MPOU30UIET JIMIIb TOTAa, KOraa
OynyT pa3paboTaHbl SKOHOMHMYECKH BBITOJHBIE METOJbI IMOJYYEHHs] BOJIOpOAA W3 BOJBI, UTO
II03BOJINT  OKOHYATEJIbHO OTKAa3aTbCsl OT MCIOJb30BAaHUS HMCKOMAEMBIX  YIJIEBOJOPOIOB.
[IporHo3upoBaTh BpeMsl JTOr0 MPUHLUUIUAIBHOIO HM3MEHEHUS! OCHOB JSHEPreTHKU IMOYTH
HEBO3MOXXHO, TeM Oojee, 4YTo 3Ta MmpodjemMa CBsf3aHa HE TOJBKO C TEXHOJOTHYECKHMHU
pa3paboTKkamMu, HO U IJ100AbHBIMA SKOHOMUYECKUMH BOIIPOCAMU, BKIIIOUYAsl CUTYAIIHIO € 3alacaMu
UCKOTIaeMBIX BHJIOB TorinBa. COracHO OlleHKaM, CErOAHSIIHsS roJioBas MOTPeOHOCTh B HeTH
cocTaBisieT 3,4 MApA T, a JOCTAaTOYHO TOYHO pa3BeJaHHBIE €€ 3amachl (C y4eTOM CTaHIapTHBIX
TEXHOJIOTMM 100BIYM) COOTBETCTBYIOT npuMepHO 140 mupz T. I1o HEKOTOPBIM IIPENIIONIOKEHUSIM,
eme 100 muapa T HeQTH MOTYT cojaepkKaTb MECTOPOXKJIECHUS B apKTUYECKOM 30HE U MOPCKHX
riyOuHax.

HoBoe HanpapneHne ucnoib30BaHus HAHOTEXHOJIOTHI B SHEPreTUKE U HKOJIOTUU CBSI3aHO C
CO3/1aHUEeM BBICOKOA((EKTUBHBIX M30JSIMOHHBIX MaTepuanoB. Hampumep., co3gaBaeMblii Ha
OCHOBE HAHOMOPHUCTOH KpPEMHHEBOM KHUCIOTBI Marepual IO CBOUM TEILIOW30ISIIMOHHBIM
xapaktepucTukaMm (kodddunueHT TtemnonpoBogHoctd okoido 18 wMBT/M.K) 3HaumrennHO
MIPEBOCXOJIUT HCIOJb3yeMble B Hacrosimee Bpemsi u3onsropel. Kpome Ttoro, HaHomopucTele
Marepuajgbl MOXKHO KOMOMHHMPOBATb C BaKyyMHOHM W30JIALUEH, YTO ITO3BOJISIET JTOTIOJHUTEIBHO
YMEHBIIUTh TEIJIONPOBOAHOCTh (JIEXKAIIUA B OCHOBE ATOIO MEXaHM3M 3aKIIIOYaeTcsi B TOM, UTO
CpelHssl cBOOOJHAs JUIMHA IIyTH MOJIEKYJ BO3JyXa MPEBBILAET pa3Mep IMOp, B pe3yibTare IMOYTH
MOJIHOCTBIO TOfaBisieTcss KoHBekuus). Ha ceropnss o0beM MHPOBOIO pbhIHKA MUKPOIOPHUCTHIX
M30JSIIMOHHBIX MaTepUalIOB YK€ COCTaBJISIET IpUMEPHO 150 MIIH JOJIIL., B B OyQyleM OXUAaeTcs
€ro pOCT W pa3BUTHE, TIOCKOJbKY TaKHe MaTepualibl UMEKT OYeHb OOJIBLIONW Juamna3oH
IIPUMEHEHHUSL.

Hayunwiit pykogooumens: x.m.u., ooyenm kageopvr YCBIK/[ Ooecckozo Hayuonanwbnozo
nonumexHuyecko2o ynusepcumema Cmoneguy 1.5.
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Cavitational method of wastewater treatment after production

Koval 1.Z., PhD
Lviv Polytechnic National University

Biological method is the most common method of wastewater treatment among another
methods in the food industry. However, even this method does not provide the desired degree of
purification. Because wastewater from the food industry has high content not only biological but
also organic contaminants where the most typical representatives in their composition are alcohols,
acids, izo-alcohols, aminocompounds. The usage of cavitational phenomenon is the perspective
method, in which due to the influence of high energy carried destruction of organic compounds
contained in the wastewater. In order to improve the cavitational treatment it is advisable to use the
gas bubbling into reaction medium as a source of additional cavitation embryos [1,2].

The influence investigation of gas nature on the efficiency of water treatment under
cavitation conditions was carried out in an atmosphere of oxygen, nitrogen, mixture of nitrogen and
oxygen in the ratio of 1:1 under cavitation conditions and without it. Wastewater of «Kumpel
Brewery» was the object of this study. The process rate of wastewater treatment under ultrasound
action depends on the process conditions. The experiments were carried out at the constant
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parameters, means frequency of 22 kHz, temperature of 298 K, pressure of 1*10° Pa, process
duration of 1-120 min.

Has been established that combined effect of gas bubbling and ultrasound regardless gas
nature is more effective than the use of gas only. Maximum reduction of the amount of organic
substances by 1.2 times has been reached after the action of certain gas nature, compared with the
initial value, whereas the combined effect of gas with ultrasound showed maximum reduction of the
amount of organic substances by 2.3 times, compared with the initial value.
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YAOCKOHAJIEHHST CUCTEMH OYUCTKH I'A30BUX BUKU/IB
HA IMIAIIPUEMCTBI TOB «JIIOAMUWIIBCHKUU EJTEBATOP»

KosTynenko JLL., cTy/ienTKa
Onecbka HalliOHAJIbHA aKaJdeMisl XApI0BUX TEXHOJIOT il

OcHoBHMM BujoM AisuibHOCTI TOB «JlroqMmuutiBchKuil eneBaTtop» € HaJgaHHS IMOCIYT IO
30epeXeHHIO Ta TepepoOIll 3epHa: HPUHHATTS MPOJYKIN, CYIIIHHS, OYHCTKa, 30epiraHss,
BijBaHTaxkeHHsI. EneBaTop Moxke npuiiaatu 3a 100y 10 3000 T 3epHa 3 aBToM0oOLIbHOTO 1 710 1000 T
13 3ali3HUYHOTO TpaHcmopTy Ta BiaBanTaxutd 800 T 3amizHmuauMu BaroHamu 1 1000 T
ABTOTPAHCHIOPTOM.

Bupo6uuui oneparii (1anpukiaz, Ipu TPaHCIIOPTYBaHHI U MepeBaHTaXXEHH] 3epHA, a TAKOX
IPU 3aBaHTa)XEHHI CUIIOCIB 1 OYHKEPIB) CYNMPOBOIKYIOTHCS YTBOPEHHSIM YCEpeINHI BCTaTKyBaHHS
Ta y MPUMIMIEHHSX BEIUKOI KUIBKOCTI MUY, BMICT SIKOTO MOXE JOCSTaTH BHOYXOHEOE3MeYHOTOo
piBHS, a BUKUIH MOBITPSHUX IMOTOKIB Y HABKOJUIIHE CEPENIOBHUINE MPHU3BOMAATH O TOTO, IO B
atMoc(epHOMY MOBITPl BCTAHOBIIIOIOTHCS KOHIICHTPAIIIT MITY, HEOe3NeUH] /IS JIFOIeH.

[IpakTika BHUKOPUCTaHHS aclipaliiHUX YCTAHOBOK Y 3€pHOBIM Traidy3i CBIIUUTH, IO
OCHOBHUMU HEJIOJIIKAMH iX poOOTH € HU3bKa HAIMHICTh; BUCOKA €HEPTrOEMHICTh; 3HAYHUHA PIBEHB
3a0pyIHEHHS HABKOMUIITHLOTO CEPEIOBUIIA MUIOBUMH BUKHIAMU.

JlocBim ~ 3acToCyBaHHS ~ TPHUHIIMIIOBO  HOBOTO acmipaliifHOro  BCTAaTKYBaHHS,
3allpONOHOBAHOTO cIiBpoOiTHUKaMu OfiechKOl HallloHABHOI akajeMii xapuoBuX TexHosorii ta I'Tl
«3epHOBa cToiMIT» (AuB., Hampukian, [1,2]) moka3ye, o0 MOXHA 3HAYHO 3HU3UTH BHUTPATH
€JIEKTPOEHeprii Ha acmipalilo TPaHCIOPTHO-TEXHOJOTIYHOTO BCTATKYBaHHS UUIIXOM 3aMiHU
CKJIAJTHUX PO3TATY)KCHHX ICHTPATI30BaHUX MEPEX Ha JIOKaJTbHI BUCOKOC(PEKTHBHI acIipariiHi
Mepexi, 3a0e3MeYNBIIH MPHU IIHOMY BHCOKHIA CTYHb OYHINEHHS Ta30MUI0OBUX MOTOKIB.

VYV nomoBii HaBOJSATHCS PE3yJIbTaTH aHAII3y Ta30MUJIOBUX IMOTOKIB, IO YTBOPIOIOTHCS HA
TOB «JIronmuitiBcbkuid eeBaTopy», Ta XapaKTepUCTUK POOOTH BCTAHOBIECHHUX IMHUJIOYIOBIIIOBATIBHUX
amapaTiB. 3a peKOMEHJaImisMH, BHUKIaJAeHUMH Yy [3,4], Ta 3 BUKOPUCTAHHSIM TEXHIYHHUX
XapaKTepUCTUK IUKIOHIB 1 (inbTpiB, po3podienux I'Tl «3epHoBa crommus», migidopaHo HOBe
MUIoyJIoBMoBaIbHe ycTaTtkyBanHs it TOB «JlrommumniBebkuit eneBarop». Ilokazano, mo y
BUPOOHWUYMX YMOBaX IIhOTO TIANPUEMCTBA aACPOJAMHAMIUHI W KOHCTPYKTHBHI MapameTpu
3alpoIOHOBAHUX CHUCTEM MWJIOMOJABICHHS JI03BOJISIIOTh MPU 3HUKEHHI BUTpPAT Ha acHipario
3a0e3MeunTH KOHIEHTPAIlil0 MUIy B poOOYMX MPUMILICHHSX HUXKY€ HOPMATUBHO BCTAHOBJICHOI, a
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