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VIIBTPASBYVKHOBDLIE TEXHONOIMM
B COUETaHUM C aTOMADNHbIM KMCHIONOAOM

B MNPOLIECCAX NMPOU3BOACTBA 3EJIEHHbBIX X OBOLUHbIX KYJIbTYP B YCITOBUAX
SALWLUMLLEHHOIO rPYHTA U TMAPOIMNMOHHbIX CUCTEM.
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YHUKanbHble HU3KOYACTOTHbIE YILTPa3BYKOBbIe NMPUOOPbI O4UCTKM U 06e33apaxmBaHMA BOAbI
NMPOMBbILLSIEHHOrO NpUMeHeHus - «Y30». PazpaboTtaHbl eBpONencKUMu cneumanucTtamm m
npousBoaAaTcA Ha 6a3e npeanpuaTua komnaimm Thomas Electronics (Benbrus).

YnbrpasBykoBble npubopbl «Y30» npeaHa3Ha4vyeHbl AnNA:
- KayecTBeHHOro o6essapaxxmBaHusa Boabl ANA NONUBa, B TOM Yucrie o60poTHOMU BoAbI ANA

NonuBea - YHUYTOXEeHME NaTOreHHoOM MUKPOdNopbl U MUKPOOPraHM3MoB 6e3 NpuMeHeHUs
XUMUYECKUX U BMONOrmyecKnx npenapaTos U Apyrux pusmyeckmx MeTonos obessapaxusaHus
(ynsTpadmoneToBble CTEPUNU3ATOPLI U NpoYyee);

- OuncTKM 1 NnpeaoTBpaLleHUs obpa3oBaHUA 3arpA3HEHMN BHYTPEHHEN YacTu pesepByapos/
HakonuTterneun (CTEHKU U OQHO pe3epByapoB) - YHUUYTOXEHME U NpeaoTBpaLleHue obpa3oBaHus
bakTepuanbHbIX HanetoB (BuonneHka), yHMuToXXeHUe 1 npeaoTBpalleHne obpasoBaHuA
rpMbKoBO NnecHeBbIX 0Opa3oBaHUK, O4YUCTKA U NpeaoTBpaLleHne ob6pa3oBaHUsA KanbLuueBbIX
N MHbIX XXECTKUX OTNOXEHUN.

- OyncTkm n npeanorTBpawieHus 06pa303a|-|uﬂ GaKTepMaﬂbeIX, BOoOOpoOCNeBbIX U UHbIX
OT/IOXXEHUWN, B TOM YUCIIe OT/IOKEHUN XKeCTKOro Tuna (Ka.ﬂbl.lMeBble OTITOXEeHUA, HaKUMNnb U np)
BO BHYTpeHHevI 4yacTtu pr60l1pOBOAOB cuctemMm Bogonoaayvm u aBTononuvea.




MpyMeHeHne aaHHbIX NPUOOPOB B YCNOBUAX BblpalLMBaHUS CEMbCKOXO3ANCTBEHHbIX KYNbTYP 3aLUMLLEHHOTO rpyHTa

rapaHTupoBaHHO obecnevymBaeT MHOrOKpaTHOE CHUKEHUE NPON3BOACTBEHHBIX 3aTpar:

- Mo anekTpo3aHeprum - ynsrpassykoBble nNpubopbl «Y30» notpebnsiot 40-60 BT 1 NONHOCTLIO 3aMEHSAIOT B NpoLeccax
obes33apaxuBaHnsa BOAbl Takoe aHepro3aTpaTHoe obopyaoBaHue Kak kommnnekcel YP-o6e3sapaxuBaHus notpebnsiowme
o1 1 kBT anekTpoaHepruu;

- Mo 3an4yacTaAM M KOMMMEKTYIOLWUM - B OTNIMYMM OT KoMnnekcoB YP-o6e3zapaxmBaHusi, npubopbl «Y30» 6ecnpepbiBHO
pabotatoT 6e3 3aMeHbl 3an4yacTemn 4O HECKOMNbKUX AeCATKOB NeT. He TpebytoT cneunanbHOro obcnyxmBaHus U BbINOMHEHUS!
CMNOXHbIX MEPONPUATUIA NPU ITOM;

- Mo yao6peHuam - npyMeHsst ynsTpasByk MHOrOKPaTHO CHIbKaeTCsl He0OXOAMMOCTb YacTon 3aMeHbl 060POTHOM BOAb! AN
nonuea. O6opoTHyto Boay, 0bpabaTbiBaeMyto ynsTpa3BykoM MOXHO MCMOMb30BaTb B TEHEHUM MHOTUX MecsALEeB. TeM cambim
obecne4vmBaeTcs nonHasa otpaboTka AeNCTBUSE UCMONb3yeMblX YA0OPEeHNi, YTO HENOCPEACTBEHHO CKa3blBAETCS HA CHYDKEHUN
Korn-Ba uUx NpUMeHeHus;

- Mo BoagHbIM pecypcam - ka4eCTBEHHOE U NOCTOsSIHHOE 06e33apaxunBaHue BoAbl YNbTPa3ByKoM, MO3BOSISET MHOTOKPaTHO
YBENUYNTL CPOKU UCMOMNb30BaHUsi 060POTHOW BOAbl U ee XxpaHeHns 6e3 3aMeHbl;

- Mo o6cnyxuBaHuto - npubopbl «Y30» obecneynBatoT O4UCTKY pesepByapoB/Hakonutenemn, TpybonpoBoaoB OT 3arpsi3HEHUN
pPa3nNUYHOro TUMNa B NOCTOSIHHOM pexume. [laHHbIN hakT NO3BOMNAET 0TKa3aTbCs UM MHOFOKPaTHO CHU3UTb HEOBXOAUMOCTL
B MEpPONpUsATUSIX NO Ae3NHMEKLMUN, NPOMbIBKN TPYD 1 pe3epByapoB/HaKonuTene.

YnbTpa3ByKkoBoOW MeToA 06e33apaXMBaHUA U OYUCTKU BOAbI SIBNSIETCA CaMbIM COBPEMEHHbIM U 3(hheKTUBHbLIM
B TEXHONOrUsIX BOAONOAroTOBKM, BOAOOYUCTKMN U BOAOOTBeAeHUs. AGCOMNIOTHbIE NpenMMyLLecTBa ynbTpa3Byka
nepea ApyrumMu pMsmyeckMMm MeTogamMm He nogpasymeBaroWMM UCNONb30BaHUS XMMUYECKUX peareHToB 3TO:

- HeuyBCTBUTENBHOCTL YNbTpasByka K MyTHOCTM U XMMUYECKOMY COCTaBy BOAbI. YNbTPa3Byk UCMOMNb3YETCS B XXUAKOCTAX AaXe
C HyNEeBOW NPO3PaYHOCTbI @ XMMUYECKUIA COCTaB BOAb! HUKAK He BNUSIET Ha ero 3hheKTUBHOCTb MO YHUYTOXEHUIO
NnaToreHos;

- OTcyTcTBUE 3chdhekTa BpegHOro nocneaencTBns - yrbTpasByk SIBASIETCA CaMbiM 3KOMOrMYHbIM (DU3NYECKMM METOAO0M
obe33apaxunBaHus BoAbl U ABNSETCA NOMHOCTLIO 6e30NacHbIM MO OTHOLLIEHUIO K OKPY)KatoLLE cpeae 3a UCKIIoYeHeM
OAHOKMETO4YHbIX MUKPOOPraHU3MOB;

- Co3gaHue nponoHrnpoBaHHoro bydepa obessapaxvBaHus BoAbl HA BCEX Tanax BOAOMOArOTOBKM ANs NonvBea, YTo
obecneynBaeT NpegoTBpaLlleHe 06pa3oBaHNs NaToreHHoW MUKPOMIopbl U MUKPOOPraHN3MOB B MOCTOSIHHOM U
BGecnpepbIBHOM pexunMe B TEYEHUN HECKONbKUX AECATKOB NET.

- MpocToTa Npu MOHTaxe - ycTaHoBKa NpMOOPOB He NoApa3yMeBaeT CIIOXKHbLIX MOHTaXHbIX U UHXEHEPHbIX paboT;

- MpocToTa B 3KcnnyaTaumm - 4ns aKkcnnyatauum AaHHoro obopyaoBaHus He TpebyeTcsi cneuunanbHble 3HaHUSE U HaBbIKU.

YINNIbTPA3BYKOBAA KABUTALUA B BOPbBE C MUKPOOPIrAHU3MAMMW.
1
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Y3-usnyuarenb Mukpony3bipbku

Pacwupenue
CxnonbiBaHue

MexaHnam 6akTepuumaHOro AeNCTBUS ynbTpasByka B BOAHbIX pacTBopax 0ObscHAETCs ABYMSi hakTopamun: KaBUTaLMOHHO-
MEeXaHN4YeCKOe 1 KaBUTaLMOHHO-3MEKTPOXUMMUYECKoe Bo3aenicTame . [epBblii hakTop - yNbTpa3ByKOBblE BOSHbI,
pacnpocTpaHsisiCb B YNpyron cpeae, Bbi3blBalOT B HEW NONEpeMEHHbIE CXXaTUs U paspsikeHus. B kneTtke oQHOKNETOYHbIX
naToreHHbIX MUKPOOPraHNM3MOB CO34AlTCsi OFPOMHbIE AaBMNeHWs, 4OCTUratoLme 4ecATKOB U coTHen Mla, YTo Bbi3biBAET
MexaHu4eckoe paspyLleHne LMTonna3maTtuyeckmnx CTpykTyp u rmbens knetku. Bropon dakTop - kaBUTaLMOHHO-
3NEeKTPOXMMUYECKOE BO3AENCTBIE OOBbACHAETCS MOHU3aUMEeN NapoB XUAKOCTEN U MPUCYTCTBYIOLMX B HEW ra3oB npu
06pa3oBaHnM KaBUTALMOHHOIO Ny3bipbka. [1pn pa3pbiBe ny3blpbka NPOVUCXOAUT ANEeKTPUYECKUIA pa3psad, CONpoBOXAAIOLLMIACA
pe3kMM MoBbILLEHNEM TeMnepaTypbl 1 06pa3oBaHMEM B KaBUTALMOHHON NOMOCTU SMEKTPUYECKOrO NOMs BbICOKOTO HanNpseHus.
Mpy 3TOM Napbl XKUAKOCTU U BbICOKOMONEKYNSPHbIE COEAVHEHUSI B KABUTALIMOHHOWM MOOCTU pacLLennatoTcs Ha BOAOPOA U
MMAPOKCUIbBHYIO rpynny ¢ obpa3oBaHMeM akTMBHOIO KUCNOPOAa, NepeKMcH Bogopoaa, a3oTUCTON U a30THOM KUCIOT, B
pesynbsTaTe Yero NPOUCXOAnT MHaKTMBauUms bepMeHToB U koarynsaums 6enkos. Oba atu paktopa obecneynsatoT rubens
MUKpoBHou kneTku . Hanbonee onaceH Ans Xu3HeaeaTenbHOCTU MUKPODOOB HU3KOHACTOTHbLIN YNbTPa3Byk

(ot 20 Iy go 100 ky), NpMBOAALLMIA B NEPBYIO OYepenb K UX Ae3nHTerpauun. Tak xe addeKTUBHOCTb AENCTBUSA yrbTpa3Byka
npuv O4HOM U TOM e UHTEHCUMBHOCTU M YacToTe konebaHuii 3aBUCUT OT NPOJOIMKUTENBHOCTM BO3AENCTBUSA, XMMUYECKOrO
cocTaBa obny4yaemoi cpefbl, ee BA3KOCTU, TeMnepatypbl, pH 1 UCXOQHON cTeneHn 06CeMeHEHHOCTU MUKPOOPraHM3Mamu.
Yem Gonblue MUKPOOPraHM3mMoB, TEM NPOAOIMKUTENbHEE AOMKHO ObiTh BO3AENCTBME AN AOCTUMKEHUSA CTEPUNNIYIOLLIETO
acbcpekTa. Tak kak npubopbl «Y30», Npy NpaBUMBbHON 3KCNyaTauum He UMEKDT orpaHuYeHnin pabodero pecypca, oHu ByaoyT
BbINOMHATb (PYHKLMIO 06e33apaxumBaHus B 6ecnpepbiBHOM pexumMe (CyTKu;MecsiLbl;roabl).

NOBbIWEHUE KAYECTBEHHbIX MOKA3ATENEN BOOHbIX PACTBOPOB 3A CYET BO3EUCTBUA YNIbTPA3BYKA.

[NoBbILWEeHNE Ka4eCTBEHHbIX NoKa3aTenen BoAbl HaNpsMyk0 CBA3aHO CO CBOWCTBOM ynbTpa3Byka B UBMEHEHUN ee CTPYKTYpbl .
YnbTpa3BykoBoe BO3AeNCTBME Npon3BoauT nameHeHus B MIK-cnektpax o3By4eHHON BoAbl. Bbl3aBaHO 37O pa3pbiBOM YacTu
BOAOPOAHbIX CBA3EN Mexay MofneKynamMmu, 4To NpuBOAUT K NEPECTPOKe CTPYKTYpbl BCEW CUCTEMbI B LIEMOM 3a CHET nepexoaa K
HOBOMY MOMEKYNAPHOMY COCTOSIHMIO. Boay noaBepXKEHHYH0 yNbTpa3ByKOBOMY BIIUSIHUIO HA3bIBAOT «aKTUBUPOBAHHOMY, T.€.
nmetoLen n3bbITOYHbIM 3anac BHYTPEHHEN 3HepPrumn B TEYeHNe AnMTenbHOro BpeMeHn. Yo ato aaet? VIHTeHcudukaumo
NPOLIECCOB B XXWOKUX U reTEPOreHHbIX cpeaax, T.e. yCKOPEHUE U NOBbILLIEeHWEe TakuxX NPOLIeCCOB Kak: aMynbrupoBaHue,

aKCTparmpoBaHue, fierasauusi, AMCNepPrupoBaHne, O4NCTKa, OCBETNEHNE, Koarynsiuus, pacnbineHue, LeHTpUdyrmpoBaHue,
nponuTka.
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V/IbTPA3BYKOBOM NMPUBOP «Y30-BOA4OMNPOBOA»

YnsrpasBykoBow npubop «Y30-BogonpoBoa»

npegHasHaveH ans:

- O6e33apaxuBaHusa BoAbl BHYTpU TpybonpoBoaa;

- O4YUCTKM 1 NpefoTBpPaLLEHUN 3arpsi3HEHUA BHYTPEeHHeN
YyacTu Tpyb6onpoBoga cucTteMbl aBTONonmBea B
6ecnpepbIBHOM pexume. FapaHTMPOBaHHO oYMLLaeT
BHYTPEHHUW KOHTYpP TPYO oT GakTepuanbHbIX (BuonneHok)
BOAOPOCNEBLIX U MHbIX HANETOB.

- YHUYTOXaeT naToreHHyr MUKPOMIIopy, MUKPOOPraHU3Mbil,
npocTenliMe BUPYChbI U ANLA refibMUHTOB.

- O6ecneymBaeT HoOpManbHY NPO3PaA4YHOCTL BOAbI, 6e3
NOCTOPOHHUX 3anaxoB, 63 Hannuusa NPOAYKTOB FTHUEHUS
OpraHM4Yeckux BeLecTB.

Mpubop Y30-BogonpoBopa cnocobeH paboTatk B 6ecrnpepbiBHOM peXxuMe [0 HECKONbKUX OECATKOB NeT,

notpebnsas npu atom 60 BT.

Ans meTannuyeckux Tpy6

\

Yanuuutens Y3-uanyvarens Yanuuutens Y3-uanyuarens
15 meTpos 20 meTpoB

1 - Y3 uznyyamenso 0as MBX mpy6; 2 - Y3 uznyyamens a3 memanau4eckux mpy6; 3 - 06wuli eud npubopa c 00HUM U3 MOHMAMHCHBIX
Komnaekmos; fon. akceccyapei: 4 - nepexodHUKuU 013 memanauveckux u [IBX mpy6; 5 - ydnuHumenu Y3-uznyyamens 15 u 20 m.

OnucaHue npubopa.

BNOK 31EeKTPOHMKM BbINONHEH U3 NOANKapboHaTa, NOXKapoyCcToMUMB 1 3nekTpobe3onaceH; B0K YCTOMUYMB K BbICOKOW BIAXKHOCTM BO34yXa,
HO cneayeT usberatb NonasaHua B Hero aTMochepHbIX 0CaAKOB M BoAbl; MpeobpasosaTtent ynbTpasByKa 3aK/1t04eH B repMeTUYHbIN
KOpMyC U3 HepsKaBetoLLei cTanu; Bce matepuanbl yCTOMYMBDLI K BO3AEUCTBUIO YAbTPAPUONETOBOrO U3NyYeHus; YNbTpa3ByKoBble Npubopsl
cepum Y30-Bogonposoa NpocTbl B 3KCNAyaTaumu, He TpebytoT cneuuanbHbIX 3HaHWI U HaBbIKOB. MpUBopbI IETKO MOHTUPYHOTCA U
AEMOHTUPYIOTCA, YTO AeNaeT BO3MOXKHbIM UCNOAb30BaHMeE 04HOro npubopa Ha pasHbIX y4acTKax Tpybonposoaa.

PaspaboTaHo 1 NponsseseHo B besbruun. fapaHTua ot npounssoauTens Ao 24 mecaues.

TexHUYeCKue XapaKTepUCTUKU

labaputbl AnuvnHa

MopgenbHbiii ps,
A PR Motpebnaeman| Pabouas 3NEKTPOHHOro Kabens
Aptukyn | HanpsaxeHue

Bec
B

MOLLHOCTb yacrora 6noka y3-
ynakoBke

(AxLLUxB) usnyyarens

BS-W-M 220-240B 60 Bt 20-80 Ky, | 180*77*180 mm im 4 Kr
3,5 Kr

. | Y30-Boaonpoogog (metann)
2. Y30-Bogonpoosog, (NBX) | BS-W-P 220-240 B 60 Bt 20-80 Ky | 180*77*180 MMI im

TemnepartypHbIi pexxum aKkcnayatauum - ot 0 8o 60t °C

OpauH npubop Y30-Boaonposog cnocobeH nponssoauTb o6e3szapakuBaHue BoAbl, OYMLLATH M NPeaoTBpaLLaTh o6pasoBaHue
3arpasHeHuit B TpybonpoBoae cuctembl aBTononnsa obuweit anmnHoit 500 m. MpaBunbHbIA NOAG0P MOHTAXKHOIO KOMIM/IEKTa

no3Bo/AET ycTaHaBAMBaTb Npubop Ha nboii guametp Tpyb.




Mpunuvn pa6otbl Y30-BoaonpoBoA no ouMcTKe
BHYTPEHHEro KoHTypa TpybonpoBoAa.

AKTMBHO
Lloueéwue KNeTkn pasmHoxXarowmecs MonucaxapuaHas
aKTepU Gakrepumn marpuua

Wanyyarens
¥30-Bogonposo,

Hanpaenexue
noToka BoAbl

—>

MepexoaHuk Ans Bpeskn  YNbTpa3sykoBOe U3Ny4eHue - Crenka Tpybbl MUKPO BUBPALISA BHYTPEHHETO
8 TpyGonposop MOMEHT obe3sapaxusaHusa KOHTypa TPy6 OT BO3AEACTBUS
BOAbI ynbTpassyka

3a cyeT npsimoro Bo3AenCTBUA yrbTpa3Byka U MUKPO BUGpauumn
NPOUCXOAUT NOCNONHOE pa3pyLUeHne TBepAor 0CaAo4HOWN Nopoabl
KanbLueBbIX U3BECTHSIKOB, Xene3Hou oKanuHbl. Tak xe npoucxoaut
npotecc yaaneHus U npeaoTBpalleHns obpa3zoBaHus 6akTepuanbHOro
M BOAOPOCNEBOro Hanerta. YaaneHue yXe oTCNOeHHbIX YacTuy,
NPOUCXOAUT C NOMOLLLIO NOTOKA BoAbl. BbiBoa oTcnoeHun ns
BHYTPEHHeN 4YacTu TpybonpoBoaa NpoMcxoauT cnocobom cnvBa Boabl
Yyepe3 KpaHbl TM60 C NOMOLLIO LIMKITOHHbIX (DUNLTPOB.

Yactuubl oTnoxeHun
BbIMbIBaEMble NOTOKOM
Kanbuvesbie otnoxexus/Hakvnb BOAbI

Hanpasnenue
noTOKa BOAbI

MepexoaHuk Ans Bpe3kn YnbTpa3BykoBOe U3Ny4eHue - Crenka TpyObl Mwukpo BuGpaums BHYyTpeHHero
8 Tpy6onposoa MOMEHT obe33apaxusanns KOHTypa Tpy6 OT BO3AEACTBUS
BOAbI ynbTpa3Byka
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V/IbTPA3BYKOBOM MPUBOP «Y30-BOAOHAKOMUTE/b 20»

YnerpassykoBon npubop «Y30-BogoHakonutens 20»
npegHasHayeH ans:
- O6e33apaxuBaHusA BoAbI BHYTPU eMKOCTel/HakonuTenen
B GecnpepbIiBHOM peXxuMe - YHUHTOXAeT NaTOreHHy
MUKpOdopy, MUKPOOPraHU3MbI, NpocTenlune BUPYChI U
LA reNibMUHTOB.;
- OuMcTKM ¥ NpeaoTBpPALLEHUS 3arpsA3HEHU BHYTPEHHeN
YacTu eMKocTen/HakonuTenen B 6ecnpepbIBHOM pexume.
FapaHTMpPOBaHHO OYULLAET CTEHKU U AHO eMKoCcTen/
HakonuTeneun ot 6akTepuanbHbix (BuonneHok)
BOAOPOCNEBLIX U UHbIX HaneToB. CNnocoGCTByET «akTUBaLUMU»
BO3MOXHbIX JOHHbIX OTNIOXEHUN (Una).
- ObecneynMBaeT HOpMarnbHY NPO3PA4YHOCTL BOAbI, 6e3
NOCTOPOHHMX 3anaxoB, 6e3 Hann4usa NPOAYKTOB FTHMEeHUsA opraHuMyeckux selecTB. OguH npuéop
noaxoauT Ans pesepByapoB/eMkocTe/Hakonutenen o6vemom ot 1 m3 o 2000 m3.
Mpubop Y30-BogoHakonutens 20 cnoco6eH paboTtaTb B 6ecnpepbIBHOM peXMMe A0 HECKOSNbKUX AeCATKOB feT,
notpebnas npm atom 60 Br.

1 - Bnok 2eHepamopa/3nekmpoHuku npubopa; 2 - ¥3 uzny4amesnsd no2pywHo20 muna; 3 - Y3-uzayyamens ¢ MonaaeKom;

Aon. akceccyapeol: 4 - yonuHumenu Y3-uznyyamens 15 u 20 m.

BNIOK 3/1eKTPOHUKM BbINOMHEH U3 NOIMKapboHaTa, NOXKapoyCcTOMUYMUB M anekTpobe3onaceH; BAIOK YCTOMUMB K BbICOKOW BNAXKHOCTH
BO34yXa, HO cneayeT n3beratb nonagaHua B Hero aTmochepHbix 0CaAKoB U Boabl; MpeobpazosaTent yabTpassByKa 3aK1to4eH B
repMeTUYHbIN KOPMyC U3 HepyKaBetoLweln ctanun; Bce matepuranbl yCTOMUYMBLI K BO3AEMCTBUIO YNbTPAadUONIETOBOIO U3NIYyYEHUS;
YnbTpassyKosble npubopbl cepun Y30-BogoHaKonMTe b NPOCTbI B 3KCMN/IyaTaumu, He TpebytoT cneumanbHbiX 3HaHUI U HaBbIKOB.
MpubBOopbI IErKO MOHTUPYIOTCA U AEMOHTUPYIOTCA, YTO Ae/1aeT BO3MOMKHbIM UCMOIb30BaHWe 04HOro Npubopa B pasHbix pesepsyapax/
HakonuTenax. Pa3paboTaHo 1 npousseseHo B benbrun. MapaHTUA OT NpoussBoauTens Ao 24 mecAues.

TEXHUYECKUE XAPAKTEPUCTUKMW:

- AnuHa kabens nany4arens -4 m - FabapuTbl 3NeKTPoOHHOro 6noka

- MoTtpe6nsaemas MowHocCTh - 40 BT; (OxWxB): 180x180%77 Mmm;

- Pabouas yacrora: - FabapuTbl nsny4artens ynsrpa3Byka
ot 20 o 80 kly; (Ox9): 150%x53 mm;

- Hanpsixenue: 220/240 B; - Bec npubopa: 3,5 kr;

TemnepaTypHbii pexxum aKkcnayataummn - ot 0 Ao 60t °C

YNbTPa3ByKOBOM NpMBOP O4UCTKMU M 06e33apakmBaHua Boabl Y30-BogoHakonutens 20 He umeeT WwabnoHOB NO YCTaHOBKE.
Y3-u3nyyartens npubopa OTHOCUTLCA K MOTPYXKHOMY TUMy. MCnonb3yeTca HenocpeaCTBEHHO BHYTPU pe3epByapoB/HaKoNUTeNe, 4to
obecneynBaeT BbICOKYIO CTEMEHb OYUCTKM 1 06e33apaskMBaHua BOAb! A5 NOAWBA UAWU APYTUX LENEH, a TaKiKe MHOrOKpaTHO
YBENMYMBAIOTCA CPOKM UCMONb30BAHMA U XpaHeHWA BOAbl. YCTaHOBKa NpmMbopa npocTa: HeobXxoAMMO Onpeae/iuTb MecTo B pesepsyape,
3aTem yCTaHOBUTb M3/ly4aTeNb Ha noniaeke, 1Mbo 6e3 noniaska Ha AHe pe3epsyapa/HakonuTens.

Mcnonb3yeTcs B N06bIX TUMAX pe3epByapoB v HAKOMUTENAX 3aKPbLITOro TUMa.




BapuaHT ycTaHoBKU npubopa Y30-BogoHakonutenb-20
B pe3epByape Ans coopa o60poTHON BoAbI Ans nonvea
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220-240 BT’ 30W

PE3EPBYAP

220-240V
OuucTKa M NpeaoTepalleHne o6pasoBaHns
6aKTepUanbHbIX M UHBIX HANETOB Ha
BHYTPEHHE YacTy CTEHOK pesepsyapa

3a CYET MMNYNbCHBIX MUKPOBUBpaLWii

(07103 (=T VE
3abopa u
cunsTpauumn ¥

BoAbI
.

YnbTpassykosoe o6nyueHue ¥Y3-usny4yartens npubopa
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NMK® «ABAHIAPO» ToBap cepTMhULNPOBaH:

OKCKN3NBHLIN AncTpUbLIOTOP Komnadium THOMAS ELECTRONICS
POCCMS, r.MockBa, npocnekT BepHaackoro-93, +7(495)902-61-19; +7(910)421-66-00 T
www.ultrazvu.com

OXYDATOR W maxi 40

OKcnpaTop — aBTOHOMHbIV U camoperynvpyembiii npubop,
KOTOPbI B pexknme becnpepbiBHOW paboTbl cHabkaeT Boay
Kucnoponom 6e3 nprmeHeH s LWAAHTOB U 3N1EKTPONPOBOAOB.
OTcyTCTBME 3HEPro3aBMCcMMocCTu, gonroseqyHoctb n 100%
appeKkTMBHOCTL. Mprbop NocTaBAsET OrPOMHbIN 06bEM YMUCTOrO
Kucnopoaa. ATOMapHbI KUCIOPOZ He Bbi3blBaeT KonebaHue Boabl
1 una. Knucnopog npomssogmutcs npubopom Ha aHe B6a13n
OpraHuKK. ATomapHbIi KUCnopos NpoHMKaeT AaxKe B U U B TPYHT.
YcTaHaBNMBaAETCA Ha AHO pe3epByapoB U HakonuTtenein
TMAPONOHHBIX CUCTEM M CUCTEM aBTONO/MBA.

MpuHuMn paboTbi: [03MpoBaHHOE, AONTOBPEMEHHOE Pa3oXKeHne
nepekucy Bogopoaa (H202) Ha kucnopog, (O) n Boay (H20).

HasHaueHue npubopa OKcuaaTop B pacTeHUEBOACTBE:

Hacblwaer Boay 414 NOAMBa aKTUBHBIM aTOMapHbIM KMCI0POAOM. BbinonHaeT dyHKUmo obe33apaknsaHna BoAbl 3a cyeT
OKMCNEHMUA OpraHUKKU. KpyrnocyTouHO yaanset ammuak, CepoBOAOPOA, THUNOCTHbLIE U 3aTX/ble 3anaxu, bakTepuanbHyo
N/IEHKY U BaKTepranbHble HaNeTbl. YMEHbLLAET 3auieHne v NOMyTHEHME. YCTPaHAET LBETEHUE BOAbI - Pa3pyLUAET KIETKU
CUHe-3e/1eHblX BOAOPOCNEN, NPENATCTBYET UX PAa3MHOMKEHMI0. [Py BbICOKOW KOHLEHTPALMM B BOAE PACTBOPEHHOrO akTUBHOTO
KMcaopoga nornbatoT LMCTbl MHOTMX BakTepuii U NPOCTENLLMX.

Mpeumyuiecrsa npub6opoB OKCMAATOP U OKCUTEHMPOBAHOTO KUCI0pOAa:

- ABTOHOMHOCTb M KOMMNaKTHOCTb NPMBOPOB (yCTaHOBKa B BOAY), HU3K0O3aTpaTHOCTb, 6ecnepeboinHOCTb U 6ecluyMHOCTb,
camoperynsaums, HageXHoCTb, 40Nr0OBEYHOCTb, MPOCTOTA IKCN/yaTaumm, 6€30nacHOCTb, YHMBEPCANbHOCTb - BO3MOMHOCTb Nt060M
KOMMaHOBKM, OTCYTCTBUE 3/1EKTPO M 3Hepro3aTpatl00% otaaya v 6€30TX04HOCTb. YBENMYEeHUe YPOoXKanHOCTU, CKOPOCNENOCTU U
UMMYHUTETA PacTeHUN;

- Kucnopog, sblaensetca aTomapblid, 4To 60/1ee BaKHO AN NPOHUKHOBEHWUA K KOPHAM pacTeHuiA;

- Kucnopog, sbiaensertca 6e3 3aTpaT 31eKTpUYecTsa U 0porocTosiero o6opyaosaHus;

- ATOMapHbI KUCIOPOA, HE CBA3bIBAETCA MOMIEKYIaMM BOAbI, MO3TOMY pacrnpoCTpaHAeTca noa BoAoM paBHOMepHO, 6e3
B3MYUYMBaAHUA OT/IOKEHWI;

- AToMapHbIi KUCI0poa, 6bICTPO NPOYMLLAET COMNA-UHIKEKTOPbI CUCTEM aBTOMATUYECKOro NoauBa;

- ATOMapHbI KUCI0POA, YAANAET 3aCTOMHbIE 30HbI B TMAPONOHHOM CcybCTpaTe, yBEAUYMBAET YUCI0 Ero aKTUBHbIX MOP U
aACcoOpPHUMOHHYO CNOCOBHOCT;

- CU/IbHO YBE/IMYMBAETCA OKUCAUTEIbHO-BOCCTAHOBUTENbHBIN NOTEHLMAN, YTO OCTAHABAMBAET Pa3BUTUE MHOTUX HEXKeNaTeNbHbIX
H6aKTepun U BOAOPOCAEN, AOOKUCAAET aMMUaK A0 HUTpuToB (NO2) n ao HutpaTos (NO3), HeMTpanusyeT cepoBOAOPOA,
nepeBoas Cepy B MOHHYI GOpMy, OpraHMYecKue BELLEeCTBA OKMCAAET A0 yraekucnoro rasa (CO2) u Apyrux HU3KOMONEKYNAPHbIX
coeanHEeHW.

OnucaHue npubopos:

- OcHoBHaA YacTb Npubopa Kepamuyeckan eMKOCTb BbINMOSHEHHAA U3 MOMBAEHUCTON KOMMNO3UTHOM MUHDI;
- CTeK/ITHHAA UM NNACTUKOBAA EMKOCTb 4/ PACXOAHOro MaTepuana;

- KaTanusartopsbl - BbINONHEHbI U3 MOAMBAEHUCTON KOMMNO3UTHOM [NINHbI;

TexHunuyeckue XapPaKTEPUCTUKU!

MaKcumanbHO peKomeHayemblii 06bem eMKocTu 060POTHOM BOAbI rTMAPONOHHOM cuctembl (nuTp) - ot 5 000 ao 40 000
0O6bem emKocTH AnA 3anpaBku npubopa (nuTp) - 5

0O6bem emMKOCTH AN1A 3anpaBKu npubopa (nutp) - 5

Bpems pabotbl npubopa - 1 3anpaska (aHu) - go 60

Fa6apuTHbie pasmepbl (cm) - 34%¥29%37

Bec 6e3 yueTa pacxogHoro matepuana (rp) - 9 600

CoBpemeHHOe 1 6e30TKa3Hoe pelleHue NpoodremM KUCNoOpoaHOro
oboraweHunsa u obeszapaxmuBaHusa Boabl
B TMMAPOMNOHHbLIX CUCTEMAXU CUCTEMAX aBTOMNOSNIUBA.
NMpousBeaneHo B lepmMaHum.




(0) npuMeHeHUu OKCMAaTOPOB B pacteHuneBoACTBe.

OKcuaaTopbl B TMAPONOHMKE U TENIMYHOM XO3AICTBE
BapuaHT npumeHeHus npubopoB OkcugaTtop UrpatoT OrPOMHYIO PO/b, KaK CPEACTO MOBbILWEHUA
B CUCTeMe aBTononuea o60poTHOM BoAbI YPOXalHOCTKU, CKOPOCNENOCTU U UMMYHUTETA
rMApPONOHHOWN CUCTEMbI pacteHuit. Okcugatopsl 6onee 10 neT ycnewHo
paboTatoT B rMApPONOHHbIX CUCTEMAX U B TEMNIIUYHOM
XO3AICTBE, HO eLLe He BCe 3HalT 0 60/bLoM
NOTEHLMANE U CKPbITbIX BO3MOXHOCTAX MPUMEHEHMUSA
HOBOW TEXHO/MIOTMM - OKCUAAUMW. [ina Halwmx
arpoOHOMOB M TEXHO/IOTOB, KTO CTa/IKMBAACA C
npobaemoi aspauum rpyHTa uam cybcrpara npm
TMAPOMNOHHOM MU TENIMYHOM COAEPHKAHUM
PacTEHWUI Ha NUTATENbHbIX XUAKMX Cpeaax, npu
aBTOMaTUYECKOM NOAUBE pacTeHui 3 6akos BoAo-
HaKonuTenei B NapHMUKax TEXHONOMMA OKCUAALMU
CTaHeT ONTUManbHbIM pelleHrem MHorux npobiem
KOPHEBOrO AblxaHUA. OKCMAATOPOM Ha3blBaeTcA
npubop, KOTOPbIA NPOM3BOAMUT YMCTbIN KMCoposa 6e3
NOCTOPOHHMX NPUMECeH, pasnaras 3a/UTyIO B HEro
nepekucb Bogopoaa (H202) Ha kucnopog (O) u Bogy
(H20). Okcupatop paboTtaet 6e3 OCTaHOBKM Nog,

CUCTEMA
CMELUMBAHUS
— Y T

CUCTEMA
OUNBTPALIUA

BOZOW, BbIZENAET KUCNOPOZ NPAMO B BoAy, oboraluas ee 40 MakCMMasbHbIX 3Ha4YeHui (npumepHo 9 mr/n) 3a 2-3uaca. Kosmuectso
nepekucy, 3anmeaemoit B8 OKCMAATOP MHAMBUAYANbHO, KaK U ee KOHLEHTPALMs, B 3aBUCMMOCTM OT MOAE/M Npubopa 1 ot noTpebHocTel B
HacblWeHUn Boabl (06bema 1 TemnepaTypsbl). YCTponcTBo Nnpubopa reHnanbHoe v npoctoe- Konba, AN Nepekncu 1 Kataamsatopa,
nepdopupoBaHHas KpbIWKa AN BbIXOAA KUC/IOPOAA M NEPEKUCH U BHELIHUI KaTaIM3aTop- KEPaMUYECKMIA CTaKaH, rae NpoucxoamuT
OKOHYaTe/IbHOEe Pa3/IoKEHUE NEePEeKUCH, BbIAENEHUE KUCNOPOAA U ero CMeLMBaHUe C BOAOW. M3BECTHO, YTO CyMMapHan naowaab
KOPHEBOWM CUCTEMbI PACTEHUIA B COTHU pa3 npeBsblluaeT 06wuii IMCTOBOM NOKPOB. KopeHb Ha3eMHOro pacTeHUsa NOMOLLAET B Yac Ha
Kakabii 1r cyxoro sewectsa (Hanpumep, y TPaBAHUCTbIX NACAEHOBbIX M MP.) OKOAO 7 Mr KUC1opoaa. [bixaHue KOpHS CONpOBOXKAAeTCA
YCUIEHHbIM BNUTbIBAHWEM NUTATENbHbIX BELLECTB B COOTBETCTBYIOLLEN 30He (6uKe K Kpato KOpHs). Monoable KOpHW BNUTLIBAOT BO
MHOTO pa3 CU/ibHee, YTO FOBOPUT O MOTPEBHOCTU NPUHYAUTENBHOW a3paLmn BOLOHOCHOTO CN0A Y BbICTPO PACTyLMX U NAOAOHOCALLMX
pacTteHuit. Mpu HenpepbiBHOM 060raLLeHUM BoAbl KUCIOPOA0M, OCOBEHHO aKTUBHbBIM, Ha TPETb MOBbILIAETCA YPOXKANHOCTb KYNbTYP,
CKOPOCMEeNoCTb M YCTOMUYUBOCTb K BaKTEpPUaNbHbIM U rPMBKOBbLIM 3a60neBaHUAM (MMMYHUTET).

[bIXaHUA ABNAETCA UCTOYHUKOM SHEPrUU ANA MUHEPaNbHOro NUTaHWA BCEro pacteHua. Mpu yxyaweHUn pocta KOPHen U TOPMOKEHUN
AbIXaHWUA, MOrNOLWEHNE NUTATENbHBIX BELLECTB KOPHAMM U BCE NPOLLECChl B PaCTeHWM TOPMO3ATCA. 1 1 BO3ayXa coaepXuT okono 300 mr
(0,3r) kKnucnopoga. na pacTeHui, KOTopble PacTyT Ha B3PbIXIEHHOW NOYBE, B OTKPLITOM FPYHTE UM NPOBETPUBAEMOM NOMELLEHMM, TAKOTO
KONIMYECTBA KUCNOPOAA A/ AbIXaHWUA XBaTaeT. TaKKe K1ucaopog Heobxoanm n ana pu3ocdepHbIX NOYBEHHbLIX MUKPOOPraHU3MOB.

OHU UrpatoT BaXKHYHO PO/b B NPEBPALLEHUN BELLECTB, CBA3bIBAOT aTMOCHEPHDIV a30T, NepeBoAAT Kanuii, dochop B AOCTYNHble
pacTeHUAM MOHHbIE COBAMHEHUA, pa3naratoT HaXxo4ALLMECA B NOYBE OpraHMYecKune BeLLecTsa 1 yaobpeHus. PacTeHuns 4acTo u
B3aMMOBbIFOAHO CYLECTBYIOT C bakTepusamu- Gpukcatopamm aTmochepHoro asota. Mpu 3ToM Ha KOPHAX pacTeHUit NoABAAIOTCA
6aKTepuanbHble KNybeHbKK, KoTopble NPeacTaBaAloT cobon BUAOM3IMeHEHHbIe BOKOBbIe KOpHU ANa cumbuosa c bakTepuamu. KnybeHbKku
MMEIOT NOBbILEHHbIE NOTPEBHOCTU K KUCA0POAY ANA AbIXaHUA Lenoro CUMBMOTUYECKOro KoMnieKca.

Y MUKOPU3HbIX KOPHEN (CMMBMOTUYECKUX CO0BLLECTB KOpHEN U TMdOB MUKPOCKONMUYECKMX rpuboB) rpnb-cumbuoHT obecneynsaer
KOPHAM YBENWYEeHME BCACbIBAKOLLEN MOBEPXHOCTU, YTO YCKOPAET POCT Kak rpmba, Tak U pacTeHusa-cMMBuoHTa. [eatenbHOCTb MUKOpU3
3aBUCUT OT MX 06ECNEeYEHHOCTM B TPYHTE U HA KOPHAX pacTeHuit kKucnopoaom. Mpu nageHum yposHs Kucaopoaa Ao 3% (npu Hopme 20%
no obbemy OT cocTaBa ra3oB BO3A4yxa), MUKOPM3bl 3aMMUPALOT, MOTYT NOKUHYTb NOYBY U NEpecTaroT NPUHOCUTL PAaCcTeHUIO NoNb3y. Takue
YCNOBMA YaCTO BO3HMKAIOT HA KMC/IbIX MOYBAX, B YCNOBUAX NOBbILEHHOW BNAXKHOCTK, NPU aBTO-NO/IMBE rPyHTa BOAOW 06eaHEeHHOM
KMCNOPOAOM M NMPU UCNONB30BAHMM TMAPONOHUKU. B 1 nnTpe BOAbI COAEPIKUTCA OKONO 9 M KMucaopoaa. Mo3Tomy y pacTeHui, NLLEHHbIX
rasoobmeHa B NOABOAHOM rpyHTe, CybCTpaTe, MOKPOW NMoYse YacTo HabatogaeTca 3arHuBaHve KOpHew, yeagaHue u rubens pacteHui.

B TaKMX yCNOBUAX pacTeHMIO U ero cuMbuoHTam TpebyeTca NoBbILEHHOE COAEPIKaHUe B BOAE M B cybcTpaTe Kuciopoaa.

Ecau HeT asapaumu, To npu ectectBeHHoM anddy3um Ha Kaxkapie 100 cm KB MOBEPXHOCTM BOAbI B NpoLecce 0bmeHa ¢ OKpysKatoLeit
cpeaoi NocTynaeT Kaxapblii Yac He 6onee 0,5 Mr Kuciopoaa, 06paTHO BbIAENAKOTCA U3 BOAbI TAKKE B MMHMMA/IbHbIX KOMYECTBax gpyrue
rasbl. Tenepb BNOAHE ACHbIM CTAHOBUTCA NOTPEBHOCTb B NPUHYAUTENbHOW aspauuu (6apboTMPOBaHUK, NEpeMELIMBAHUM U NPONYCKaHWUK
yepes C/I0M KMAKOCTU My3bIPbKOB ra3a, pacnblfemoro 40 Mesikux Yactuu). OgHako, Bonpoc o 6e3ycnoBHOM Bbiroge 3Toro MeTosa A40Nro
oCTaBa/CcA OTKPbITbIM.YTOObI BOAA HE OCTbIBaNa UK He Neperpesasnacb, MPOKaYMBaeMblii BO3A4yX HYXKHO PeryiimpoBath no Temneparype,
pacxoAbl Ha 3NEKTPOIHEPTUIO CTAHOBATCA BCE BOMbLLE, XOPOLUME BO3AYLUHbIE KOMMPECCOPbI CTOAT 4OPOTO U AaXKe OHU HE BblAEPXKMUBAIOT
NOBbILEHHOM BAAXKHOCTU TENIMYHBIX U MAPHUKOBbIX YCN0BUIA. KpOoMe 3TOro, Npu OTK/IKOYEHUM NOAAYM 3NEKTPONUTaHUA, Takoe Npubopbl
nepectatoT paboTatb unm TpebytoT foporocToawmx becnepeboiiHbix CTaHUMI SNEKTPONUTaHUA.

OKcMAaTopbl- EAUHCTBEHHbIE NOHOCTLIO aBTOHOMHbIE M HE3aBUCHMMbIE a3PaTopbl, MPOM3BOAALLME AKTUBHbIM aTOMaPHbIN KMCA0POA,

Mx npenmyLLecTBa HaCTONbKO CU/IbHbI U 04eBUAHbI, YTO Bce Bonbluee Yncno ntbutenei n npodpeccnoHaNnoB-pacTeHMEBOA0B BHEAPAIOT
TEXHO/IOMMI0 OKCUAALMU B CBOMX XO3ANCTBAX.




BapuaHT ucnonb3oBaHua ynbTpa3BykoBbix npubopoB «Y30» n Okcmupgartopa
B Ka4ecTBe OCHOBHOM cUCTEeMbl obGe33apaXMBaHuA BoAbl ANA nonuea

Y30-BoagoHnakonutens 20 i yto
Okcupatop W maxi 40 peoparl
Y30-Bogonpogoga (MBX) .
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Boda Ans nonusa

OyuCTKa M NpeaoTBpaleHne bT BYKOBOM
oSpasosanu';i nane:’onu‘ OKCUAATOP W maxi 40 yn PaIsyKoBo)

M OTNOXKEHMIA PAa3NMIHOTO msna npubop
BO BHYTPEHHEM KOHTYpe T

3a mxaunynbcuuxrn’uk;ovauﬁpauui YnbTpassykosoe obnyyeHue y30'B°A°HaK°n utens 20

€O3AaBaeMbIX yNbTPa3BYKOM (momenT obe3zapaxmusanmun)

NMosicHeHMe K UCNoNb3yeMoun cxeme KOMMIeKTaumm n ycCTaHOBKM
ynbTpa3BYKOBbIX NpUbopoB B coyeTaHun ¢ OkcuaaTopom
B HaKONMUTENbHLIX pe3epByapax 060poTHOM BoAbl 06beMoM 5-40 m3

YnbTpa3sykosoi npubop Y30-BogoHakonutenb - 20 ycTaHaBAMBAETCA B @MKOCTb/pe3epsyap/Hakonurtens ans c6opa 060poTHOM BOAbI.
CyTb ero paboTbl 3aK/H04AETCA B YHUHTOXKEHUMU NAaTOreHOB HEMNOCPEeACTBEHHO B EMKOCTU CKOMeHWs 060poTHOW BoAbl. Mpu ero paborte
[OCTUraloTCA Cedylowme Leu:

YHUYTOKEHWNE MUKPOOPraHM3MOB M MUKPOd/IOPbI, NPeAoTBpaLLeHME «LBETEHUA BOAb!» (0Bpa3oBaHMe CUHE-3e1EeHbIX U 3eN1eHbIX
unaHobaKTepuit), npegoTepalyeHne obpa3oBaHna bakTepmanbHbIX M MUKPOBHbIX HaneTos (6MONIEHKM) Ha CTEHKaX U AHe pe3epsyapos/
HakonuTenen B 6ecnpepbiBHOM pexunme . [1o MUMO NpoYero NPMGOP aKTUBMPYET AOHHbIE OTIOKEHMA - «3IDPEKT aKTUBaLMM UNa» U
YCKOPAET OKUCNUTENbHbIE NpoLecchbl. dGdeKTUBHOCTb NPUBOpa ONpeaesfeTcs eLe TeM, YTO NPOLLECC YHUYTOXKEHUSA NaTOreHOB
NPOVCXOAUT HEMOCPEACTBEHHO B ANULEHTPE «3apasbl», T.e HENOCPEACTBEHHO B EMKOCTU NPUXoaa 060poTHOM BOAb.

B 3Ty ke eMKoCTb/pe3epByap ycTaHasamsaetcs Okenagatop W maxi 40. Mpubop BbINOAHAET GYHKLMIO OKUCUTENbHBIX MPOLECCOB.

T.e. ynbTpa3syk ybmMBasa MUKPOOPraHn3Mbl He NoApPa3yMeBaeT BbIBOA OMEPTBEBLUMX TKAHEN U3 BOAbI M MO3TOMY MX CKOM/IeHWe B BUAE
0CaIKOB MOXET AOCTUYb KPUTUYECKOM TOUKM B BUAE Nepen3bbiTka LOHHbIX OT/IOKEHWA.

OKcuaaTop cpasy NPOU3BOAMUT OKUCIEHWE OMEPTBEBLLMX TKAHEN YHUUTOXKEHHbIX MUKPOOPraHM3MOB, TeM CambiM crocobcTeyeT
MeHbLueMy 06pa30BaHMIO0 LOHHbIX FPA3EBbIX OTIOKEHWUN U Kak cneacTeune obecneunsaeT 6onee apdeKTUBHDBIN BbIBOL OKUCAEHHOM
OpraHuku Yepes cuctemy dpunbrpaumm. OKcaaTop Hacklwaet soay Ymctenwmnm 100% aTomapHbIM KUCIOPOLOM KOTOPbIN PacTBOPAACH
BMecTe C NO/AIMBOYHOW BOAOM ByaeT NocTynaTtb pacTUTENIbHbIM KyabTypam.

Mocne o6e33apaxkusaHua Boapl B pesepsyape ¢ nomolubo Y30-Bogonposoa n OKcuaaTopa, BoAa NPOXOAMUT Yepes cuctemy
MexaHu4yecKkon GuabTpaLmMm 1M 3aTem NocTynaeT B 610K cmelmnBaHua yaobpeHni.

MocneaHuii aTan 06paboTkM Bogbl Nepes NoAMBOM - yabTpassyKkoson npubop Y30-Bogonposoa. Mpubop BpesaeTca B cuctemy
Tpybonposoaa. Llenu kotopble npecnegyeT ucnonb3osBaHue gaHHOro npubopa: Ob6essapaskMaHue BoAbl B NOTOKe - npubop «aobusaeTt»
BO3MOXXHble OCTaBLUMECA NATOreHbl M O4UCTKA M NpeaoTBpaLleHne obpasoBaHma BMoONNEeHOK, BOAOPOCNEBbIX HANIETOB U APYIUX
OT/IOXKEHWI BO BHYTpPeHHel YacTu Tpybonposoaa. Tem cambim foCTUraeTcs Lenb ysennyeHus sdpdpekTnBHocTM obe3saparkneaHms Boapl
A9 NOAVBA M 0YMCTKA NOIMBOYHBIX TPYD B MOCTOAHHOM M BecnpepbiBHOM pexxume.







