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Opecbka aepxxaBHa akageMis OyAiBHUUTBA Ta apxiTekTypu, kKadeapa BoAONOCTayYaHHs
Ta BOOOBIABEAEHHS

METOAU PEECTPALII XBUITbOBUX BIATYKIB EK30®EPMEHTHUX NPOLECIB Y
PEAKTOPAX BIOJNTONYHOINo OYULLEHHA CTIYHUX BOA TA OBPOBLUI OCALIB

AHoTauii

Y poboTi po3rnagaeTbca MeTOA peecTpaLii XBUNbOBUX BiArykiB eK30hepMeHTHMX
npoueciBs y peaktopax 6ioforiyHOr0 oO4YMLEHHA CTiYHMX Boa Ta o06pobui ocanis
eKBiBaNeHTHUMU KaMepamMu 3 AUCTaHLIMHUMW JaTymKaMun Pi3HOro poay.

B paGoTe paccmaTpuBaeTca MeTOA perncrpaumMmM BOSHOBbLIX  OTKITMKOB
€ek30(hepMEHTHMX MPOLIECCOB B peakTopax OMOmorMyeckor OYUCTKM CTOYHbIX BOA U
06paboTke 0CagKoB SKBMBANEHTHbIMW KamMepamu C AUCTaHLUMOHHbIMU AaTynKamMu
pasHoro poaa.

In the paper, the method of registration of wave reviews Exo enzymatic
processes in reactors biological wastewater treatment and sludge treatment equivalent
cameras with remote sensors of all kinds.

KnioueBi cnoBa

XBUNbOBI  BIAryKN, €eK30epMEHTHI MpoLecu, eKBiBaneHTHi Kamepw, AOUCTaHCIWHI
AaTynkn.  BornHOBbIE OTKIIMKKM, 9K30(hepMEHTHbIE NPOLECChl, 3KBMBANEHTHbIE KaMepbl,
ANCTaHUMOHHble pfatymku. Wave reviews, Exo enzymatic processes, equivalent
cameras, remote Sensors.

PeecTtpauia xBunboBUX BiOrykisB ek3o(epMeHTHMX MpoueciB y peakrtopax
BionoriyHOro OYMLLIEHHS CTiYHMX Boa Ta 06pobui ocagis, BIgMNOBIQHO OTPMMaHMM
MOAESNIbHUM CUCTEMaM, HaJa€e MOXMMUBICTb OTpUMyBaTWU [faHi NP0 MNPOXOMXKEHHS
npouecy 6GioxiMiYHOI TpaHcgopMaLil opraHidHOl pevyoBuHM Yy o6’emi crnopyauM Ha
KOXXHOMY eTani: aepobHOI KOHBEPCIT OpraHiYHUX peyoBUH; HiTpudikalii, AeHITpudikauir,
aHaepobHOT KOHBEPCil OpraHiYHUX pedoBuH; OGionoriyHoro BuAineHHs docdgopy Ta
iHLINX.

[Ana peecTpauil BUKOPUCTOBYIOTLCS €KBIBArneHTHI KamMepu CNOCTEPEXEHHS, WO
BCTaHOBMOWTLCA  6GesnocepegHbo Yy  o6’em  cnopyan. EKBiBaneHTHi  kamepwu
obnawToBYyOTLCA AaTyMKaMu Ans peectpauil 3MiHM 06’eMHUX, IHOYKUINHUX, ONTUYHMKX,
YyNbTPasBYKOBUX, TEPMIYHMX Ta IHLINX NapameTpiB.

B paHuM yac puWHOK AUCTaHUINHMX NpunagiB ans peecTtpauii TEXHOMOrYHUX
npoueciB y MNPOMUCIIOBOCTI Hagjae ©Oes3rpaHnyHi MOXIIMBOCTI BUKOPUCTAHHSA TaKMX



npuvnagie Ons KOHTPOMK ek30hepMEeHTHUX npoueciB y peakTtopax 6ionoriyHoro
OYMLLIEHHS CTiMHMX BoA Ta o6pobui ocagiB. YyTnuBiCTb AaTyMkiB Ta nporpamoBe
3abe3neyvyeHHs OpPiEHTYETbCS Ha eKBiBaNeHTHIM 06’eM CTauiOHApPHNX YMOB NMPOXOIKEHHS
€K30(hepMEHTHNX MpPOLIECiB, BIQNOBIAHO 4YOMY PEECTPYHTLCA OO’€MHI, iHOYKUiVHI,
OMTWYHI, YNbTPa3BYKOBi, TepPMiYHi OaHHi XBUMbOBUX BIiArykiB nNpoLeciB BignoBigHO
MOAENbHUM napameTpam.

Cy4yacHi peakTopu 6iOMOrYHOrO OYULLIEHHS CTiYHMX BOA4 Ta 00pobui ocaais
MalTb OKpPEMi reoMeTpudHi MPOCTOPWU AN NPOXOMKEHHS KOXHOro etany: aepobHoi
KOHBEPCii OpraHiyHMX peyoBuH; HiTpudikauil, aeHiTpudikauii, aHaepobHOI KOHBepCii
OpraHiyHMX peyvoBuH; BionoriyHoro BuaineHHs gocdgopy. Tomy peecTpauia XBUITbOBUX
BirykiB €ek30pepMeHTHUX NPOLIECIB 3 JONOMOrOH eKBiBaNeHTHUX KaMep 3 BiAnoBigHUM
HabopOM AaTyMKiB CNPOLLYETLCA MOPIBHAHO 3 CnopydamMym B SKMX Ui 30HM HeobXxigHo
BM3Hayatu. [na BM3HAYeHHs 30H BIAMOBIAHOrO npouecy y cnopyaax 6ionoriyHoro
OYULLEHHS KITAaCUYHOTO TUMY TaKOX MOXITMBO BUKOPUCTAHHA METOAY €eKBiBaneHTHUX
Kamep.

3a MeTOdOM eKBiBaneHTHUX kamep puc.l. obupaeTbca komipyacta CTpPyKTypa
LeCTUrpaHHoOI reoMeTpu4Hol opMKn ekBiBaneHTHMX kamep(l) Ha rpaHax BignoBiOAHO
po3TalloBaHi AUCTaHUINHI AaTyMKu(2) AKi gOIKCy0Tb XBUITbOBI BiAryKM Yy OXOMSEHOMY
ekBiBaneHTHoro o6’emy. B 3anexHoCTi Big CTyNeH pACHOCTI KOMIpYacTol CTPYKTYpu Ta
YYyTAMBOCTI  AUCTaHUIMHOMO  JdaTtyMka  OTPUMYETBCA  KOMMSIEKC  AaHuX  Npo
eKk30hepMEHTHUIN NPOLLEC, WO PEECTPYETHLCS.

e

Puc.1 Cxema ekBiBaneHTHUX Kamep ANA PEeEcTPyBaHHA XBUMbOBUX BIiArykis
€K30(hbepMeHTHMX MNpoueciB: 1- ekBiBaneHTHa kKamepa; 2 — OUCTaHUiMHI OaTyuku
peecTpyBaHHS igeHTUdIKALIMHMUX XBUITbOBUX XapakTepPUCTUK.

O6’eMm KOMIpKM BM3HA4YaETbCA BIQMNOBIOHO XBUITILOBMM  XapaKTepPUCTUKaM
€K30(pepMeHTHOro npouecy, LWo IiAeHTUMIKYETbCA Ta 3anexaTtb Big YyTNMBOCTI
ANCTaHUINHMX OaTyukiB. BuKOpUCTaHHA KOMMMEKCY AaTyukiB: 06’€MHUX, iHOYKUINHUX,
OMNTUYHUX, YNbTPA3BYKOBUX, TEPMIYHNX Hafjae I[HTerpoBaHy igeHTUdiKauinHy
XapaKkTepucTuKy npouecy Ta Mopdornorio XBUNbLOBOTO BiAryKy.

Pospobka nporpamHoro  3abesnevyeHHs  POPMYETbCA  Ha  BU3HAYEHI



iAEHTUMIKaALIMHNX  XBUMBbOBUX  XapaKTEepPUCTUK  eK30(hepMeHTHMX npoueciB Ta
ocobnmBocTen pe3oHaHciB abo NornMHaHHS, WO BiANOBIiAaloTb AaHOMY Npouecy.

[Ana BuW3Ha4yeHHA YynbTPa3BYKOBMX BIiAryKiB €K30(DepMEHTHUX MpoLeciB Y
peakTopax OIioforiYHOro OYMLIEHHS CTiYHMX Bog Ta 06pobui ocagiB  MOXNUBO
BMKOPUCTOBYBATK YrNbTpa3ByKOBi Ge3KOHTakTHI gaTtumkm Sonar-BERO SIEMENS Ha
BM3HaAYEHHS1 Pe30HaHCy Y eKBiBaneHTHOI Kamepi.

[Ana Bu3HaA4YeHHA KOHirypauil igeHTUdIKauinHUX MNencMeKipoB KifbLEeBUX
CTPYKTYP BIiAMNOBIQHOrO €K30(epMEHTHOro npouecy pPericTpyrTbCs MikpokaMmepamum
BMCOKOI YyTNMBOCTI.

Po3pobka nporpamHoro 3abesnedeHHs Ans KOMMEeKCy AaTyumkiB igeHTudikauii
€eK30(hepMEeHTHNX MNpoueciB Yy peakTopax OIONoriYyHOro O4YMLLEHHSA CTiYHMX BOA Ta
06pobui ocagiB 6a3yeTbCa Ha MOAENbHMX cCUCTEMax aepobHOI KOHBEPCIi opraHivyHMX
peyvyoBUH; HiITpUdikauii, AeHiTpudikauii, aHaepobHOI KOHBEpPCil OpraHiYHUX PEYOBWH;
GionoriyHoro BuAainNeHHs ocdopy Ta iHLWNX OKPEMUX MpoLecax.

Cnucok nitepatypm

1. Koanoe A.H., CuHenbHukoBa E.E., ®ommH UN. O. KBaHTOBbIV rpagneHToMeTp Ang
N3MepEeHNa MarHUTHbIX Nofien BMOOOBLEKTOB. B KH.: DnekTpoMarHMTHoe nose B
ounocdepe. - M., 1984, 1. 1, c. 279-285

2. Yuctakos W.I"., BuctuHb J1.K., Pagxabosa 3. b., Yymakosa C.I1. hgukaums
3NIEKTPUYECKMX U MArHUTHBIX NONEen XUAKMMM Kpuctannamu. B kH. :
QnekTpoMarHuTHele nons B 6uocoepe. Tom 1. - M., 1984, c. 286-293

3. Fundamentals of Biological Wastewater Treatment. Udo Wiesmann, In Su Choi,
Eva-Maria Dombrowski Copyright//WILEY-VCH Verlag GmbH & Co. KGaA,
Weinheim 2007- 393c.

4. PyouH A. B. bnodusmka. M.: KHmxHbIn gom “YHusepcntet”’,1999-2000. T. 1-2

3. AkcboHoBa |.M. IgeHTudbikauis XxBunboBux sBuUL, BGioxiMiYHMX npoueciB Y
BiopeakTopax O4YULLEHHA CTiYHMX BOA4 YyrnbTpasBykoBumu mMetogamu/ .M.
AkcboHoBa.// Tlpobnemun BoOAOMOCTa4YaHHS, BOOOBIABEAEHHSI Ta rigpasriku
HaykoBo-TexHiqHun 36ipHUK Bunyck 26, K.: KHYBA 2016 ¢c105-112

4. bessybueBa, M.M. NHTeHCudukauma TexHornormyecknx npoueccos  AllK
ynbTpa3ssykoBou kasutauuen. /M.M. bessybuesa, A.E. CanpbikvH, W.I". Tuniokos
/[ Ycnexu coBpemeHHoro ectectBo3HaHnums. 2014. Ne 12. C. 180.

5. CanpblkuH, A.E., Beaaybuesa, M.M. AkTyanbHOCTb ncecnegoBaHuA
yNbTpPasByKOBOro MeToda (OnoTaunmoHHO-KOarynsunoHHOro MeTtoda OYUCTKM
cTouHbix Bog. / A.E. CanpbikuH, M.M. Be33ybueBa // BecTHuk cTygeH4eckoro
HayyHoro obuwectBa. HayyHblM BKNMag MonogbiXx — uccnegosatenen B
WHHOBaUnoHHOoe pa3Butne AIK cOOpHMK Hay4dHbIX TpygoB MO MaTepuanam
MeXOyHapoaHON Hay4YHO-NPaKTUYECKOM KOHPEPEHUMU MOMOAbIX YYEHbIX WU
cTygeHToB. MuHucTepcTBO cenbckoro xossnctea P®, Cankt-lNeTepbyprckui



rocyapCTBEHHbIA arpapHbIi  YHUBEPCUTET, HayudHbld pefakTop-npodgeccop
Cwmenuk B. A.. 2014. C. 12-15.

KupwaHnkoBa E.B. YnbTpasBykoBas 3MeKTpOKoarynsuMoHHass O4YMCTKa CTOYHbIX
BOO4 OT MNOBEPXHOCTHO-aKTMBHbIX  BewecTB. [ucceptauua  kaHauaaTa
TexHu4eckux Hayk. /Mocksa, 2006r. — 151c.

Tkadyyk H.I'. UHTeHCcudmkaums pocta ©n  PepMeHTaTUBHOW  aKTUBHOCTU
MUKPOOPraHn3mMoB una Al OYUCTHbIX COOPYXXEHUN 3MEKTPUYECKUM TOKOM U
ynbTpasBykoM. [ucceptauusa kaHaupaTta TexHudeckux Hayk. /Kues, 1983r. —
154c.



