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OmopeakTop, BBHIOJIHEHHBIA KaK pe3epByap, OTPAaHHYCHHBIA YETHIPEMS BEPTUKATBHBIMUA CTCHKAMU U
HUMCIOINUI B TOPU30HTAILHOM CCUCHHU MPSIMOYTOJBHUK. J[HUINE pe3epByapa BBITIOIHECHO ¢ HAKIOHOM
B CTOPOHY [BH)KCHHS IIOTOKAa BOABI M 00pa3yeT ¢ IUIOCKOCTBIO MOBEPXHOCTH BOabI auddysop,
obecrieunBaroIInil OIaronpusTHbIC MPOCTPAHCTBEHHBIC YCIOBHS ISl IUPKYJISIIMK BOJABI X HATOJIHUTEIIS
B OnopeakTope. B HIKHEil 4acTH NPUMBIKAHUS JTHHUINA K BEPTUKAILHON CTEHKE PACMONIOKEH KaHa st
cOopa U CIIMBa OTCTOSI, 3aKPBIThI CETKOW B BEpXHEH YacTH KaHaja JUiss OrPAHUYEHHS OT MOMAaIaHusI
HATIONHUTENS OMomIbTpa B KaHa! [loa ceTkol B KaHAJe pacIojiaractcs a’dparop, 00eCIeUHBAFOIIUIA
pa3roH TOTOKA IMUPKYIHUPYEMOW BOJBI U HAMOIHUTES BOCXOMASAIIMM TOTOKOM PACHBUIEHHOTO BO3IyXa
U3 a’3paropa, a TakKe HACHIIIAIONINNA BOAY KUCIO0poaoM. HachllieHHass KUCIOPOIOM M PaCTBOPCHHBIMU
MPOIYyKTaMH MeTa0oJM3Ma THAPOOHMOHTOB BOJa OOECIIE€UMBACT ONArONpHUSATHBIC KU3HEHHBIE YCIIOBHUS
JUisl OMOTJIEHKH, TOKPBIBAIOIIEH MOBEPXHOCTh HAIOJIHHUTENS, TEM CaMbIM MOBbIas 3()(EKTUBHOCTD
a’pOOHOrO TpoIecca OUOIOrUIEeCKON OUUCTKU BOABL. KOHCTPYKIIHS MPEeIOKEHHOTO MOIYJIsl OO UIIBTPa
o0ecrieurBaeT JIMKBUIANMIO 3aCTONHBIX 30H, MOBBIMIAs 3PQPEKTUBHOCTE OHOmIbTpa. PaBHOMEpHas
UPKYJISIHS BOABI 00CCIICUMBACT TOJHOIICHHOE OOTEKaHUE TOBEPXHOCTH HAMOIHHUTENS, TEM CaMbIM
o0ecrieurBast HEMPEPHIBHOE MOCTYIUICHUE MUTATEIBHBIX BEIIECTB M KHCI0PO/a /151 a3pO0HOIH OHOIIIEHKH,
MOKPBIBAIOIICH MOBEPXHOCTh HAIMOJHHUTEIS, KOTOPAs IOINIOIIACT PACTBOPEHHBIC B BOAE OPraHUYECKHE
3arpsA3HUTENN U OYHUINACT BOLY.
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Mony e OuoduibTpa B ppIOOBOTHOM HHIYCTPUATBHOM KOMILIEKCE, PIOOBOAHBIN
WHY CTPHAIIBHBIA KOMIUIEKC W CITOCO0 pereHepaliy BOJbI B PhIOOBOJHOM HHAYCTPHATBHOM
KOMILIEKCE

MIIK: CO2F 3/02

Hzobperenne oTHOCUTCA K OMOJIOTMYECKOH OYHCTKE BOJIBI, @ UMEHHO, K 000pYIOBaHHIO
no OMOJIOTMYECKOH OYMCTKE BOIBI OT OPTaHUYECKUX 3arps3HEHUH B CHCTEMax BBIPALIMBAHUS
pBIOBI, 0COOEHHO K OOOpPYIOBAHMIO IJIsi WHTEHCHUBHOI'O BBIPALIMBAHMUSA PbIOBI C 3aMKHYTOH
CHCTEMOM BOIOCHA0KEHHUSI.

B cucremax BblpammMBaHUS PBIOBI UCTONB3YIOTCS OHOPUIBTPBI C  IUIABAIOIINM
IUTACTHUKOBBIM HamoJHUTeNeM. M3BecTHBl OMOPHUIBTPBI 1 CHUCTEM BBIPALIUBAHHS PHIOBI,
KOTOpbIE  CO3[1aHbl  KAaK  KOHTEMHEpbl  MNPSMOYTOJIbHOM  WIM  UUIMHAPUYECKOU
¢dopmbl. TpanuIMOHHO MO IUIABAOLINM IUIACTUKOBBIM HAIIOJHUTEIEM B OCHOBAaHUH OHO(DMIbTpa
MOMEIIAIOT a3PATOPhI, KOTOPBIE CIOCOOCTBYIOT LUPKYJISIUU BOABI B OHoduIbTpe 1 odoramaroT
BOIY KHCJIOPOAOM, TakuM oOpa3oM oOecreunBasi >KM3HEHHbIE (YHKLUMHM MHKPOOPTaHM3MOB
(a3poOHbIx OakTepuii). OmHAKO, UCHOJNB3ys HaKe Camble CUJIbHBbIC BO3AYLIHO-CTPYHHBIC
HACOCHI JIsi oOecreueHus] LUPKYJSLUN BOAbI M HANOJHHUTENS B OHOPUIBTPE, HEBO3MOJKHO
n30ekaTh 30H 3aCTOSl M HAKOIUIEHWS B HHUX 3arpsi3HEHHOTO HAIOJHHUTENS, YTO YXyALIAeT
OHMOJIOrMYECKYI0 OYMCTKY BOZBIL, YCIOXKHSET yXOA 32 OHO(PUIBTPOM H MOBBIIIAET YHEPro3aTPaTHI.

IMpennoxkeHHOMY HW300peTeHHIO Kak OJjuKailiiee MOXKHO CUHMTATh YCTPOHCTBO
ounonorndeckoit ounctku Boas! (LV14790B), koTopoe COCTOUT U3 OMOGUIBTPA, KOTOPBIH CleTaH
KaK KOHTEHHEp MPsIMOYTOJIbHOTO paspe3a ¢ OOKOBBIMH HAKJIOHHBIMU CT€HaMH JHA. B ocHOBaHMU
HAXOIUTCS a3paTop, KOTOPbIH oOecrneunBaeT LUPKYJSILUI BOABI W HACHIIEHHE BOJIBI
KHCJIOPOIOM. A3paTop OTHENIeH OT HAIOJIHUTENS OrpaHHuunBaroiel cetkoi. OTBepCTHs OTBOAA
ocaJka HaxXOMmSITCS B jkejio0e Iuisi cOopa ocaaka IMmon a’paTopoM. buodunbTp pasneneH nByms
BEPTUKAJBHBIMHI TE€PETOPOAKAMH TaKUM 00pa3oM, YTO BHYTPU KOHTEHHepa Neperoponku
OTPaHHUYMBAIOT CTEKAOLINI BHIU3 Ha OYHCTKY MOTOK BOABI OT 30HBI a3PaLiiy, KOTOpas odpasyercs
B HCXOJSIIIEM H3 a3paTopa MOTOKE BO3yXa. BBepxy neperoponka HaXOAUTCs] HUKE YPOBHS BOJBI
B OnounbTpe 1 co3maeT It IOTOKA BOJBI IIEPEKATHIBAHKE, a BHI3Y BEPTHKAJIBHBIEC TIEPETOPOIKU
HE TOCTUTAIOT HAKJIOHHBIX OOKOBBIX CTEH JTHA.

Jljis OTBOZIA OCAAKOB OCHOBAHME THUINA YTy OJICHO JkeJI000M MPsIMOYTOJIbHOTO pa3pesa, y
KOTOPOTO MOKET OBITb OIHO WJIM HECKOJBKO OTBEPCTHH. Iy Jydmmed LUPKYJSLUN BOIBI U
HATIOJIHUTENS. U Uil TIOJIHOTO HACBILICHUS KHCIOPOAOM a’paTop PAcHOJIOXKEH B CAMOM HH3Y
OouopuapTpa Ha SKETOOOM JUIT OCAIKOB M OTpaHWYEH OOKOBBIMU HAKJIOHHBIMHU CTEHAMU JIHA,

KOTOpBIE CIENaHbl W3 Marepuala ¢ HH3KUM KO3(p(UIMEHTOM TpeHus. 3arps3HEHHAsT BOJA
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nonagaeT B OHOMUIBTP dYepe3 BEpXHHUH Kpal WM TpyOONMpOBOJ, CHYCKasiCh BHHU3 dYepe3
HanoJHUTENb. [1oN BIUSIHIEM BOCXOAALIETO TIOTOKA BO3AyXa, KOTOPBIN MOCTYIAET U3 a’paTopa,
PACIIONIOKEHHOTO Y C€aMOro OCHOBaHHMs OHO(DMIBTPA, MPOUCXOMUT LUPKYJSILHUSA BOABI B
ouopunpTpe W adpoOHAsT  OYHCTKA. IToBepXHOCTP ~ HAKJIIOHHBIX  CTE€H  JIHA
OnodubTpa COCOOCTBYET COCKAIb3bIBAHUIO HATIOJIHUTEINS BHU3, 4 PACIIONOXKEHHE a’paTopa y
CaMoro OCHOBaHHs OMO(HIIBTPA MO3BOJISAET YIAYUIIUTh HUPKY SN0 BOABI U HAMTOJHUTES, TAKAM
oOpaszom ynyuinas a3poOHyI0 OYHCTKY BOnblL IIpHCyTCTBHE ABYX NMEPErOpOMAOK, Pa3IeIsFOIINX
BOCXOISIIUN (C BO3AYIIHBIM MOTOKOM) M HHUCXOISINMN MOTOKU BOIBI, HE peaer mnpodiemy
HAKOIJICHUsT HAMOJHHUTENS Y BbIXoga M3 OWOMIbTpa, co3naBas 30HY CTOIOPEHHs, TI7e
HAKAIUTMBAIOTCS Ocanky. HakomieHne HAroNHUTENs] MEIIaeT IOJHOLEHHONW OHOJOrHYecKon
OYHUCTKE BOJBL, MPUBOIUT K HAPYIIEHHIO PaOOTHI OMOPUIBTPA U Y CIOKHSAET COAEPIKaHNE CHCTEMBI
BBIPAIUBAHHSI PHIOBI.

IIpennoxkeHHOEe W300peTEeHHE pelnaeT 3agady YJIYYIIeHUs LUPKYJSIOMA BOABI U
HATOJHUTENS. B OHOPUIBTPE U yMEHbLICHUS TypOYJEHTHOCTH TIOTOKA M BO3MOKHOCTHU
oOpa3oBaHHUsl 30H 3aCTOs, TaKUM OOpa3oM yiydmnas OWOJOrMYECKYH) OYHCTKY B Oacceline
BBIPAIMBAHUS PBIOBI WM YBEJWYHMBAs HANEKHOCTh CHUCTEMbl BBIPAIIMBAHUS pPbIOBI U €€
3¢ pexTUBHOCTS.

Jnis1 5TOH 1Ienn KOHTeHHep MOAy Jisi OO UIIBTPA BBITTOJIHSIOT C OJHON HAKJIOHHOH OOKOBOH
CTEHKOH JHHWINA C PABHOMEPHO YBEJMYHMBAIOIIUMCS B HAIPABJIEHUH MMOTOKA BXOISIIEH BOIBI
cedenneM OnouibTpa. BHYTpU KOHTElHEpa BAOJb HAKJIOHHONW CTEHKH JTHUIIA BXOMSIIUN TIOTOK
BOZIBI TEYET BHU3 N0 Keyoda it cOOpPHUKA OTCTOS, Jayiee IO a3paTopa M BBEPX, IMOTOK BOIBI
Pa3TOHSIETCSI OT BOCXOJSIIETO IMOTOKA BO3/AYXA, BBIMONHSS a3poOHYI0 00paboTKy U o0ecrednBast
LUPKYJSILAIO BOXbI M HATNOJHWUTENS W HACBILEHHE BOABI KHUCJIOPOIOM. BBepxy cerka
OrpaHUYMBAET YTEUKY HANOJHHUTENSA U3 OMO(HIBTPa, HO MPOMYCKAET BBIXOMAILIYIO OUHIIEHHYIO
Bony. Jlanee LIMPKYJISALMOHHBIA MOTOK JBHXKETCS A0 CIMSHUS C MOTOKOM BXOISINEH B MOAYJIb
O6nodupTpa BOIBL

Mony e OnopuIbTpa MOKET OBITh BCTPOEH B MHOTOCEKLIMOHHBIH MOZY IbHBIN OHOMUIBTD,
KOTOPBIN SIBJISIETCSl YacTbIO CHCTEMBbI PEreHepalid BOAbI B PHIOOBOAHOM HHAYCTPHAIBHOM
KOMIUTIeKCe. PoIOOBOHBIN WHAYCTPHABHBIA KOMIUIEKC C 3aMKHYTON CHCTEMOH BOAOCHAOKEHUS
COIEpPXHUT Tpymmy OacCeHOB MJsl BBIPAIMUBAHMUA PBIOBI, CHCTEMY pEreHepalyd BOJBI,
pacmnojioxkeHHyr0 cOoky OacceliHOB, cucteMy cOopa W CjMBa HEPACTBOPUMBIX OCAJKOB,
MeXaHUYECKUH (PUIIBTP HEPACTBOPHMBIX OCAJIKOB, PACTIPENEIUTENbHbIN MTOAAIOIINI BOIY KaHA U
cOOpHBII KaHaJ OTPaOOTAHHOH BOABI, 0ObEANHAIOIIME TPyIINy OacceiiHoB. CucreMa pereHeparu
BOIbI CONEPXKUT OTCTOMHUK-IEHUTPU(PUKATOP, YCTPOWCTBO TMOABEMA M a’palud  BOJIBI

(a3ponudT), MHOTOCEKIIMOHHBIN MOAYJIbHBIA OMOPUIBTP, OJIOK Aerazauuu, OJOK Ae3UH(eKIIHH.
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B cucreme perenepanny BOAbI UCTIONB3YIOTCS OJWHAKOBBIE MOAYJIH OHOPHIBTpa-ONOpEaKTopsl,
pacrojioKeHHbIE MOCIeIOBATEIPHO M HMMEIOIHEe BO3MOXKHOCTb pabOTaTh aBTOHOMHO WM B
TPyTIe, YTO MO3BOJISIET PEryJIMPOBATh MOIIHOCTh OMOPUIBTPA U MOTPEOIEHHNE SHEPTOPECYPCOB

NIPYU YMEHBIIEHUH UJIH YBEJIMYEHUH OHOMAcChl B OacceifHax.

PbIOOBOHBINA HHIAYCTPHUANBbHBIN KOMIUIEKC MOXKET padoTaTh B PEKUME MPOTOYHOTO
BOIOCHAOKEHHUS] C OTKJIFOUEHHBIH CHUCTEMOM pereHepaldd BOJbI U OTKPBITHIMH 3arlOPHBIMU
yCTPOWCTBAMH JJIsl TMOJAYM YHCTOM BOIBI M3 BHEIIHErO HCTOYHHKA B paclpeaeuTebHbIH
MO0 U BOAY KaHAJ 1 cOpoca rpsi3HOM BOIBI M3 COOPHOTO KaHaja oTpadoTanHoM Bojbl. C 3TOMH
LETBbI0 Kbl pHIOOBOAHBIN OacceiiH 00OpYyIOBaH CHCTEMOU HACHIIIEHHS BOJbI KHUCIOPOIOM,
cUCTEeMOM 00e33apaskuBaHUsI BOABI M JI03aTOPOM BOJIbI, 00ECTIEYMBAOIIUM CTENEHD TPOTOYHOCTH
B Oaccerine. Kaxnplii peiOoBOAHBIN OacceliH 0OOpyIOBaH CUCTEMOW CIIMBA, OOECTIEUHBAOIEH
peryiupoBaHe ypOBHS BOABI B PHIOOBOAHOM Oacceiine. JlHO OacceiiHa MMeeT HAKJIOH B

HaIlpapJICHUH OT PACHIPEACTIUTCIIBHOTIO MOAA0IETO BOAY KaHalla.

YcTpolicTBO moabeMa H a’palii BOIBI pemaer mnpodiieMy MOOHSTHS OOJbIIOro
KOJINYECTBA JKUAKOCTH W3 pe3epByapa B pe3epByap ¢ Oojee BBICOKUM YPOBHEM JKHUAKOCTH,
yJIydiaeT LUPKYJSLUI0 ¢ yBenuueHueM s¢ddexkra Bo3aymHoro sudta, obdecneunBaeT
BO3MOYKHOCTh PETYJUPOBAHMUSA BBICOTHI MOABEMa M O0BEMa IEePEeKaunBAEMOH JKUAKOCTH,
o0ecrieunBaeT MPOCTOE U PAlMOHAIBHOE Pa3MEIeHHe YCTPOocTBa il noxbema skupkoctu. C
STOU LENbK B pPe3epByape C BEPTUKAJIBHON NEpeAHEN CTEHKOW, OJHOBPEMEHHO SIBJISIOLIEHCS
pa3enuTENbHON CTEHKOH MEXAY pe3epByapoM, M3 KOTOPOrO NEPEKAYUBAETCA KUAKOCTb, W
pe3epByapoM ¢ Oojee BBICOKMM YPOBHEM JKHIKOCTH, B KOTOPBIH MEPEKaunBAETCS KUIKOCTb,
YCTAHABJIMBACTCS] HAKJIOHHAs KO JHY U NeEpedHed CTeHKe Miockas neperopoaka. Haknonnas
TUTOCKAsl TIEPETOPOIIKa C IepeaHeN CTeHKON 00pasyeT KOH(Y30p B CEUEHUH, NMEPIICHANKY JISIPHOM
X IUIOCKOCTH, M MOXET MEHSTb YroJl HAaKJIOHA W TEM CaMblM MEHATh Yrojl KOHYCHOCTHU
KOH(y30pa, peryaupyst B MpsMO MPONOPLHOHAIBHON 3aBHCUMOCTH BBICOTY MOABEMAa U OOBEM
nepeKavrBaeMOn JKUIKOCTH. Y JTHA pe3epByapa B HIDKHEHW 4acTH KOH(Y30pa yCTaHABIUBAECTCS
a’3paTop, PacTbUISIOIINHA BO3YX, KOTOPBIHA MOJHAMAETCS BBEPX U YBIIEKAET 32 COOOH JKUIKOCTD,
oOpa3yst Bocxoasimuii moTok. CykeHHne MPOTOYHON YaCTH YCTPOMCTBA 0O0ECTIeunBaeT YBEITUICHUE
CKOPOCTH TOTOKa W €ro KHHETHYECKOW 3HEpruu, KOTopas o0ecreuuBaeT BBHICOTY IOIbEMa
KUAKOCTH. OTIMYUTETBHONH OCOOEHHOCTBIO YCTPOWCTBA MOABEMA W a3PALlM BOIBI SIBJISETCS
YCTAHOBKA HAKJIOHHOW KO JHY IUIOCKOW MEpPEeropojKd Kak B CYINECTBYIOLIMX, TaK U B
CO3MIaBaEMBbIX pe3epByapax, MCIOb3ysl OAHY U3 CTEHOK pe3epByapa. Y CTpOHCTBO MOXKET ObITh
CHIEeTIaHO U3 HECKOJIBKUX TOCIIEI0BATENBHO PACIIONOKEHHBIX MOAYJICH, 00pa3yromuX NOaAbEMHbINA

KaCKan.
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Jlns HachIEHHsI BOABI KUCIOPOAOM B OacceiiHax co3maércsi repMeTHYHAas 30Ha IS
KHUCTIOpOZia, OOpa3OBaHHAsi TMOBEPXHOCTBIO BOIBI OacceiiHa, TOPLIEBOH CTEHKOW OacceiiHa,
OOKOBBIMU CTEHKaMM OacceiiHa, HIDKHEH MOBEPXHOCThIO OaJKOHA M HUCHANAIOMIMM C IOJIKU
OamKOHa HENpepbIBHBIM JIAMHHAPHBIM MOTOKOM BOnbl. OOOpynOBaHME IJisl HACHIIIEHUS BOJBI
KHCJIOPOZIOM B OacceliHe IJIsl BBIPAIIMBAHUS PbIObI 00€CNeunBaeT HAAEKHOCTb KOHCTPYKIUH,
MIOCKOJIbKY M30BITOYHOE JaBJIEHHE aBTOMATHUECKU PEryJIHPYeTCs Yepe3 30Hy 0apOoTHpOBaHMUS,
OHO He TpeOyeT NOIMONHUTENbHBIX HKCIUTyaTallMOHHBIX PACXOIOB U SIBISIETCS OoJiee NEeIIeBbIM,
yeM Omokaiimmii aHasmor. OOopyaoBaHUE IJIsl HACBILIEHUST BOJBI KUCIOPOAOM PEINAeT BAKHYIO
IUI KU3HH PBIOBI TPOOJIEeMy - ONTHMAJIbHO HACBIIIEHHAs KUCJIOPOIOM BOAa B OacceliHe IuIs
BBIPAIMBAHUS PBIOBI MPH OJHOBPEMEHHOM CHIDKEHHHM PACXOAOB Ha CO3JAHHE CIOKHOTO
oOopynoBanusi. Jlyisi 3TOH LIeNU MOTOK BOABI M3 CHUCTEMBI NOJA4YW BOXBI Yepe3 AO3UpYIOLIee
YCTPOWCTBO BBITEKAeT Ha OAJKOHHBIM KaHal pPbIOOBOAHOrO OacceliHa C YCTaHOBJIEHHOM
nepeKkaTHOH TOoJKoW OalkoHa, Ha KOTOPOH 1O BCeH ee IIuHe Oo0pasyercs paBHOMEpPHBIN
HUCHAAAKIIUN HENPEPbIBHBIN JJAMUHAPHBIA MOTOK BOABI, MaJarOIIUi HA MOBEPXHOCTb BOJABI B
peIOOBOIHOM OacceiiHe, KOTOPBIH COBMECTHO C OOKOBBIMH CTE€HKAMH U TEPENHEH TOPLEBOM
CTeHKOU OacceliHa oOpasyer repMernuHyro kamepy. Ilom 3Toli repMeTHYHON Kamepod Ha JHE
DacceliHa y mepenHeli TOPLEBONW CTEHKH yCTAHOBJIEH MEJKOAMCIIEPCHBIN PACIBUIUTEIb YUCTOTO
KHUCJIOPOJIa, My3bIpbKH KOTOPOT'0, IOJAHUMAsACh Ha MIOBEPXHOCTb BOABIL, TONA/AI0T B FePMETHUHY IO
KaMmepy IMoj BOJONAJ0M HUCHANAIOLIEro HeMpepbIBHOIO JaMUHApHOro notoka. Han nepexatHoi
MIOJIKOM OaJIKOHA YCTAHOBJIEH 3JIEKTPOMArHUTHBIN n3nydatenb (Y@ u T n). s peanusanuu 3Toro
crioco0a B MeCTe BBITEKaHMsI BOIbI U3 CHCTEMBI MOJAYU BOIBI Yepe3 NO3UPYIOIee YCTPOUCTBO,
HaJl TIOBEPXHOCTBIO BOABI B PHIOOBONHOM OacceiiHe, co3maH OaNKOHHBIM KaHAJ C MEPeKaTHOU
noJikol OajikoHa, uepe3 KOTOPYIO BOAa mMepenuBaercs B pbliOOBOmHBbIN Oacceiin. Boma u3
OamKOHHOTO KaHaja, TIEpPeNuBasCh HaA TMEePEeKaTHOW TMONKOH OankoHa HUCHANAOIINM
HETIPEPbIBHBIM JIAMUHAPHBIM TTOTOKOM TaJaeT B PbIOOBOAHBIN OacceiiH 1 BMecTe ¢ OOKOBBIMU
CTeHKaMHu pbIOOBONHOrO OacceliHa, mepeaHedl TOpPLIEBOH CTEHKOW OacceiiHa, HIDKHEN
MOBEPXHOCTHIO OaJKOHA W TMOBEPXHOCTBIO BOZABI OacceliHa CO3aeT TePMETHYHYIO KaMmepy, B
KOTOPYIO M3 MEJKOAMCIIEPCHOTO pacHbUINTENsl Ha OHe OacceiiHa momanaer HepacTBOPEHHBIN
KHUCJIOPOJZ, TIOMHUMAIOILIUICS depe3 CJIOH BOABI JO TMOBEPXHOCTH BOABI B OacceiiHe.
Hucnanarommii HenpepbIBHBIN JIAMUHAPHBIA TOTOK BOXBI C NEPEKAaTHOH MOJKH OajiKoHa,
CTAJIKUBASICh C TIOBEPXHOCTBIO BOABI B OacceiiHe, oOpasyer 30HY 0apOOTHpPOBAaHHS BOIbBI U

KUCJIOPO/a, MOCTYMAIOIIEr0 U3 FepMETHYHON KaMEpHI.

OTtnmnunTenbHas OCOOEHHOCTh OOOPYIOBAaHHUS [UII HACHIIIEHHUS BOABI KHCIOPOAOM B

OacceiiHe s BBIPAIIMBAHUS PBHIOBI B TOM, YTO MEJIKOAMCIIEPCHOE PACTIBIICHNE KHCIOPOAa Ha JHE
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OacceitHa obecrieunBaeT OOJBIIYIO IJIOMIAIb B3AMMOAEHUCTBHS KHCIOPOAA M BOIBI M OOJBIIOE
BpeMsl B3aUMOJEHCTBHs KHCIIOPOZAa M BOXBI NPH NMOABEME My3bIPPKOB CO OHAa OacceiiHa 1O
MOBEPXHOCTH BOABI OacceiiHa (PKCIO3WIIMIO);, HEPACTBOPEHHBIM KHUCIOPOA, COOpaHHBIN B
FePMETHUYHON Kamepe, B3aUMOAEHCTBYET C BHYTPEHHEH IOBEPXHOCTBIO HHUCIAAAIOLIErO
HETIPEPHIBHOTO JIAMUHAPHOTO TIOTOKA, JOMOJHUTENBHO pacTBOPSSCh B BONE W TIOCHE
CTOJIKHOBEHUSI HUCTIAZAIOIIETO HEMPEPBIBHOTO JIAMUHAPHOTO ITOTOKA BOJIbI C TOBEPXHOCTHIO BOJBI
B 0OacceiiHe, TPOUCXOAUT OJHOBpPeMeHHOoe OapOOTUpOBaHME BOOBI M KHCIOPONA,

o0ecreunBarollee paCTBOPEHHE KHCIOPOaa B BOJE.

ObopynoBanue COAEPKUT MEJIKOIUCTIEPCHBIN pacnbUIUTEb KHCJIOpPOAA,
yCTaHABJIMBaeMbIli Ha JHe OacceliHa y mMepenHel TOPLEBOW CTEHKH OacceiiHa, B KOTOPBIM
NMONAETCsST KUCTOPO ¢ M30BITOUHbIM naByeHuem 0,2-0,3 Gap. baakoHHBIN KaHaJ, yCTAHOBIECHHBIN
BJIOJIb TOPILIEBOM MepenHel cTeHkn OacceliHa, ¢ MepeKaTHOW MOJNKOW OalkoHa, oOpa3yroIuii
BMECTE C HHCMAJAIONIUM HENPEePbIBHBIM JIAMUHAPHBIM TTOTOKOM BOJBI, OOKOBBIMH CTE€HKAMU
pBHIOOBOTHOTO DacceiiHa, ero TOpLEeBOl mepeaHeit CTEHKON U TOBEPXHOCTHIO BOABI PHIOOBOTHOTO
DacceliHa TepMETHUHYI) Kamepy Uil HE pPAacTBOPEHHOro B Bojae OacceiiHa KHCIOpOna,

MMOJHUMAIOIIECTroCAa CO JHa OacceiiHa u3 MCJIKOOAUCTIEPCHOI'O PACIBIIIUTEIIA.

ObopynoBanrie OHOJNIOTUYECKOW OYHMCTKH BOABI padoTaeT CIEAYIOMUM OOpa3oM.
3arpsi3HEHHAs! BOAA MPOHUKAET B MOAYJIb OHOGUIBTP Yepe3 BEpXHUH Kpall mim TpyOonpoBon u
BMECTE C HAMOJIHUTEJIEM yCTPeMIISIETCS. BHU3 MO KOPUAOPY, KOTOPbIH 00pa3yer OOKOBasi CTEHKA
KOHTelHepa, naiee OOKOBas CTEHAa OHA KOHTEHHepa W LUPKYJSIIMOHHBIA MOTOK. JlOCTUTHYB
HUKHETO Kpas HAKJIOHHOI 6OKOBOI\/'I CTCHKH OHA B a3pO6HOI\/'I 30HE, IIOTOK BOJbI U HAIIOJIHUTCIIA
MOABEPraeTcsi BO3AEHCTBY IO HCXOSIIIETO M3 a3PaTopa BOCXOASALIEro MOTOKA BO3AYXAa U IBUIKETCSI
BBEPX, HACHIIIASICh KUCIOPOAOM H OCYIIECTBJISAS a3pOOHYI0 OYHCTKY. JIOCTUTHYB BEepXHEH 30HBI
6I/IO(1)I/IJ'Ipra, MOTOK BOAbLI U HAIMTOJIHUTECIIA MOMNAaJacT B 30HY MIaBHOM LHUPKYJIAUHA, CITyCKACTCA
BHH3 10 HAKJIOHHOW OOKOBOH CTEHKH JHA W CHOBA IMOMAAAeT B 30HY HCXOISLIEro M3 a’paropa

BO3/yXa.

TexHHUeCKUM W 3KOHOMHYECKHUM INPEUMYIIECTBOM TPENJIOKEHHOTO O0OpYIOBaHUS
SIBJIIETCS] YIyUIIEHHE [IUPKYJISLUN BOIbI U HATIOJHUTENS B OMOMUIBTPE M CHIIBHOE YIIPOIIEHUE
KOHCTpYKUMHU. IlpennokeHHass KOHCTPYKIMsS Moayis Ouoduibrpa mnomoraer wu3dexarhb
o0Opa3oBaHus TypOYJIEHTHOIO MOTOKA U 30H 3aCTOs, TJI€ MOJKET HAKOITUTHCS HATIOJHUTEIb, TAKAM
o0paszoM yinyulnasi ypoBeHb OMOJIIOTHYECKON OYMCTKH BOABI B CHUCTEME BBIPALIUBAHUS PBHIOBI U
00JleryuB TEXHUYECKOe OOCHyKMBaHUE CHCTeMBbL llpemnoskeHHoe O0OpyIOBaHME SIBISIETCS

TEXHOJOTUYCCKHU IMPOCTHIM B BBITIOJTHEHUHN U SKCIUTY aTallUH.



B npensiokeHHBIX yepTekax n300pakeHsl:

Ha npennaraemsIx uepresxax H300pakeHsl:

@wur. 1. PeiOOBOAHBIN HHAY CTPHATBHBIN KOMIUIEKC C pAa3MEIIEHHEM CUCTEMBI PEreHepaLuu
BOJIbI BIOJIb OOKOBOH CTEHKH IpyIIbl OacCeHHOB It ppiOBL. Bu cBepxy.

@ur.2. PpI0OBOAHBIN HHAY CTPHAIBHBIN KOMIUIEKC C pa3MEIIEHHEM CUCTEMBI PEreHepaLuu
BOJIbI BOJIb OOKOBOH CTEHKH Ipymibl OacCeHHOB 1Ist ppiOBL. Bun cOoky

@ur.3. Cucrema pereHepalii BOAb! ppIOOBOJHOIO HHIYCTPHAIBHOTO KOMILIEKca. Paspes
1-1

@ur 4. PeiboBonublil Oaccelin. Bun cOoky. Paspes 2-2

Pr100BOAHBIN HHIYCTPUATBHBIA KOMIUIEKC paboTaeT CIenyrIuM 00pa3oMm.

B pexume penupkyJsIMM BOJABI TOABEM BOJbI OCYINECTBISETCS HacocoM 28 wWiH
asponudToMm 7. Bona mo pacnpenenureIpHOMY MOAOIIEMy BOAY KaHaty 16 depes3 no3upyroiiee
ycrpoiicTBo 17 nmonanaer B OankoHHbIE KaHABI 18 GacceliHoB 19 u nanee uepes nepekat OankoHa
20 HuCMaaeT HeMpepPhIBHBIM JIAMUHAPHBIM ITOTOKOM 21 B Oaccelin. Ilpu npoTexkaHnu BOAbI HAZ
nepeKkaToM OaJKoHa MPOUCXOIUT A€3MH(EKIHS MOTOKA BOABI YJIbTPA(HUOIETOBBIM H3JTyYCHUEM,
UCITyCKaeMbIM PACIIOJIOKEHHBIM HaJ MEepeKaToM OaJKOHA yIbTpadHoNeTOBbIM H3ydareieM 22,
3aKpBITBIM 3aIUUTHBIM KOXyXOM 23. Hucnanaromuili HenpepbIBHBIA JIAMUHAPHBIA NOTOK 21 n
OokoBbIe CTEHKHM OacceliHa 19 00pa3yloT repMEeTHYHYIO 30HY, B KOTOPYIO dYepe3 BOLY IOX
OaIKOHOM MONAETCS KUCIIOPOJI, PACTBOPSIIOIIHUIICS B BOAE B TypOYJIEHTHON 30He, 00pa30BaHHON
BO/IONAI0M HUCXOJSIIIErO HEMPEPBhIBHOIO JJAMUHAPHOTO MOTOKA.

Bona, HaceilieHHAst KUCIOPOAOM, NBHIKETCS depes OaccediH 19 k Bbixomy u3 OacceiiHa,
pacrojoKEHHOMY Haj JIOByIIKamMu 24 HepacTBOPUMBIX MPOAYKTOB JKU3HEAESITEeIbHOCTU
runpoOuoHTOB. Jlaee yepes peryisarop ypoBHs BOIbI 25 B OacceiiHe oTpaboTaHHasi BOJa U3 BCEX
OacceliHOB monajaer B COOpHBIN KaHas 1.

Bona u3 cOopHoro kanana | momamaer B OJIOK MEXaHUYECKOW OUYMCTKUA 2, THe
ycraHaBiuBaeTcs: 6apadaHHbIN GUIbTP 3 WK GUIbTP TAOMPUHTHOTO THUIA C THAPOCTATHYECKUM
HaIoJHUTENEM 4.

ITocne MexaHNYECKOH OYICTKH BOAIA IEPETEKAET B OTCTOMHUK-ACHUTPU(PUKATOP S U 1ajiee
B PACXOIHYIO €MKOCTh 0, U3 KOTOPOI MOAHUMAETCS B IEPBYIO CEKLMIO OMOQHIBTpa HAacOcoM 28
win adponudTom 7. B BapuaHTe moabemMa BOIbI HACOCOM 28 momada BOABI B OMOGHIBTP UIET
yepes3 okcureHaTop 29. B BapuanTe nogbeMa BoAbI a3posn(TOM 7 HACBIIIIEHHE BOJIBI KHCIOPOIOM
MIPOUCXOANT 3a CHET MEJKOANCIIEPCHOTO PaclblIeHHs BO3/lyXa a3paToOpOM.

buodunbTp BBIMOJHEH B BHUAE TPYMIbl OJMHAKOBBIX MOXyJEH 8, pacmoso’KeHHBIX

NOCJIEIOBATENBHO B CUCTEME pereHeparn. Kaskabiii Moayib mpeacTasisier coO0i aBTOHOMHBIN
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OWopeakTop, BBIMOJIHEHHBIH KaK pe3epByap, OrPAaHWYEHHBIH YETHIPbMS BEPTHKAJIbHBIMU
CTEHKaMU M HUMEIOLUN B TNOPU3OHTAJIbHOM CEUEHUHU MNpsAMOYrojbHUK. J[Huine pesepByapa 9
BBITOJIHEHO C HAKJIOHOM B CTOPOHY IBH)KEHHS TOTOKAa BOAbI U 0OpasyeTr ¢ IUIOCKOCTBIO
noBepxHOCTH Bonbl 10 muddysop, obecnednBaromuii ONArONPUSTHBIE MPOCTPAHCTBEHHBIC
YCIJIOBHSI IJIs1 IUPKYJISILUU BOJIbI M HAITOJIHUTENSI B OMopeakTope. B HIDKHEN 4acTH MPUMbIKAHHS
IHUINA U BEPTUKAIBHOU cTeHKH 11 HaxomuTcs kaHam s cOopa U cimBa OTCTOS 12, 3aKpBITHIN
CETKOW B BEpXHEW YaCTH KaHajia il OrPaHHYEHHs OT MOMAJaHHus HANOJHUTEN OHOpuIbTpa B
kaHajl. I[lon cerkoil B kaHaje pacronaraercst asparop 13, obecredmBaroIuii pasroH MOTOKA
LUPKYJUPYEMOM BOJBl W HAIOJHUTENS BOCXOASIIMM IOTOKOM pAacCHbUIEHHOIO BO3AyXa U3
a’paTopa, a TaKKe HACHINAIOLINK BOAY KucCioponoM. B mocnennem moxayne Ounodunbsrpa Ha
BBIXOJIe M3 OMOpeaKkTopa 3aiHsisl BEPTHKAJbHAsl CTEHKA MMEET IOJKY-Tiopor 14, Hajg KOTopou
pacrojaraercsi yabTpadHoIeTOBbIN H3TydaTesb 15, 3aKphIThIi KOKYXOM-3KpaHOM. ITOTOK BOJBI,
MPOTEKAOINUI HaJ MOJIKOH-IIOPOroM, 00e33apaskuBaeTCsl MOTOKOM YJIbTPa(HOIETOBBIX JIy e

Jlanee moTOK BOABI MOMAAAET B paCHPEACTUTENbHbIN MOAAKOIINI BOAY KaHas 16.

Jns oOecrneueHHsi MPOTOYHOIO pekrMa pabOThl KOMIUIEKCA OTKJIIOYAETCsS CHUCTEMa
noabeMa Bozbl (Hacoc 28 win asponu@T 7) U OTKPBIBAKOTCS 3aIIOPHOE YCTPOHCTBO 26, monaroree
BONY, NPEABAPUTENHPHO MPOIIEAINYI0 MEXaHHYeCKyH (QuIbTpanuio ©u Ae3uHpeknuoo, u3
WUCTOYHHMKA YMCTOH BOABI B pPAaCHpeNeNUTEsIbHBIM MOAAKINUN BOAY KaHal 16, u 3amopHOe
yCTpoicTBO 27, cOpackiBatolnee oTpabOTaHHYIO BOIY U3 COOpHOTO KaHana 1.

Kak onvH 13 BapUaHTOB peann3aluy H300pETEHHSI MOJKET OBbITh CIIENYFOIIHA:

Bona u3 cucrembl pereHepalnuy BOAbl Yepe3 paclpenesuTeNbHbIi Mojaiuil BoAy KaHal Ha
IIeCTh 0acCEeWHOB, Aajiee yepe3 NO3UPYIOLee YCTPOHCTBO KaXKIoro u3 0acCeifHOB, MonagaeT Ha
NEePEeKaTHYIO MOJKY OankoHa MUPHHON 12 ¢M U niuHO#M 3 M (BIOJb BCEH mepenHei TopLeBon
creHkn OacceiiHa). Ha mnepexaTHOH monke Bozma 00€33apa’kuUBAeTCs YJIbTPapUOIETOBBIM
u3ay4eHueM (MOXKHO HCTIOJIb30BaTh YJBTPA(HUONETOBYIO JIaMIly MOIIHOCTBIO 135w u nmos3oi
u3ny4eHus: He MmeHee S0000mWs/cm2) u npu nageHnu B 0acceliH ¢ mepeKkaTHON MOJKK OakoHa
HACBILIAETCs KUCJIOPOAOM B 30HE KOHTAaKTa HUCIAAAI0IIEro HeNMpepbIBHOTO JIAMUHAPHOTO TIOTOKA
U TEPMETUYHON KaMephl ¢ KHCIOPOIOM, O0pa3OBaHHON KOHCTPYKIuel dacceliHa U JTJaMUHAPHBIM
MaJa0IUM HeNpepbIBHBIM MOTOKOM BOJIbl. Takske HachllleHHe KHUCIOPOJOM NMPOUCKXOIUT B 30HE
OapOoTupoBaHusi, OOpa3OBaHHON HUCHANAIOIIUM HAa TIOBEPXHOCTh BOABI B OacceliHe
HETIPEPhIBHBIM JIAMUHApHBIM NOoTOKOM. OTpadoranHas Boga u3 OacceiHOB mianHON 12 M yepes
peryJsiTop ypoBHSI BOABI B OacceliHe momamaeT B COOpPHBIH KaHaN M Jajnee Uil OYHUCTKU OT
HEPACTBOPEHHBIX TMPOAYKTOB >KHU3HENEATENIbHOCTH - B (DUIBTP MEXaHWYECKOH OUUCTKH, W3
KOTOPOTO MOMAajgaeT B CUCTEMY pereHepauyyd BOAbI MHUPUHON 4,0M, BBICOTON 2,5M, U AJMHOMN

12,0m. [lanee depe3 OTCTOWHUK-ACHUTPU(PUKATOP W PACXOTHYIO €MKOCTh BONA MOJHHMAETCS
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asponudToM Ha BbICOTY 30 CM U MOMaaeT B MHOTOCEKLIMOHHBIA MOIYJIbHBIH OnoGHUIbTp (1I1ecTh
CEeKILUi1), U3 KOTOPOTO JeTa3upoBaHHast U 0be33apaKeHHas BOAA MOMAAAET B PacIpeNeUTeNbHbINA
KaHaI B mpoToYHOM peXuMe BOZOCHAOKEHHUS OTKIIIOYAETCsl CUCTEMA pereHepary, TeM CaMbIM
OTKJIFOYAETCS] PELMPKYJISALUS BOABL, OTKPBIBAIOTCS 3aIOPHbIE YCTPOHCTBA ISl MOJAYH BOIBI B
pacnpenenuTeNbHbIN KaHaT U cOpoca OTpadOTaHHOM BOIBI U3 COOPHOTO KaHAJA.

IIpemnaraemoe m3o0OpereHne pernaer mpobieMy HCIOJIb30BAHUS IPYNIbl 0acCEHHOB ¢
HEOTPAaHMYEHHON MOILTHOCTBIO JJISI BBIPAIIMBAHUS THAPOOUOHTOB KaK B PEKUME PELIUPKYJILIUH,
TaKk U B TNPOTOYHOM pEXHUME BOAOCHAOXKEHUS MPH OTKIOYEHHOH LMPKYJSALUU B CHCTEME
pereHepanyii BOABI, YTO CHJBHO CHIDKAeT SKCIUTyaTallMOHHbIE pacxonbl lcmonb3oBaHue
MIOCJIEIOBATENBHO PACIIONOKEHHBIX MOJyJIell OMOPEaKTOPOB ¢ HU3KHUM MOTPEeOJICeHHNEM BO3AyXa
IUT LMPKYJSIIAY HATIOJHUTENS MO3BOJISIET PETyJIUPOBATh OYHUCTUTENBHYI0 MOIIHOCTb CHCTEMBI
pereHeparyy BOABI Iy TEM OTKJIFOUEHHS! HJTH BKJIIOUEHUs CEKIMHA OMO(pUIBbTpa B 3aBUCUMOCTH OT
Oromacchl THAPOOUOHTOB B OacceiiHaxX, TeM CaMbIM COKpaliasl 3KCIUTyaTalllOHHbIE 3aTPaThl.
Hcnonp3oBaHNe BCTPOCHHOTO B CUCTEMY pereHepaliiiii KOMIIAKTHOTO PETYJINPYEMOro Mo 00BbEMY
U BBICOTE MEePEKauYNBAEMON BOBI a3pOJH(Ta MO3BOIAET ONTUMHI3HPOBATD PEXKUM PELIUPKYIISILUU
BOIbI B 3aBUCHMOCTH OT OHMOMAacchl THAPOOHMOHTOB B OaccefiHaX, TeM CaMbIM CHHXKas
SKCIUTyaTallMOHHbIE 3aTpaThl. lcmonb3oBaHue O€3HAMOPHOrO  YCTPOWCTBA  HACBHIIEHHS
KHCJIOPOZIOM BOJBI ITO3BOJISIET CHU3UTD PACXO KUCIOPOA U ONITUMHU3UPOBATH PETYJINPOBAHHIE €T0
notpeOyeHusi. YHUBEPCATbHBIN OJIOK MEXaHUUECKOH OYMCTKU BOZBI ITO3BOJISIET HCIIOJIb30BATh KaK
MeXaHU4eCKuH (GuiabTp NaOMPUHTHOrO THMA C THAPOCTATUYECKUM HAIMOJHUTENEM, TaK U

ceryaTbiii punbTp GapabaHHOTO THIIA.



®opmyna

1. Monynbs GuodunbTpa B pHIOOBOAHOM HHAYCTPHAIBHOM KOMIUIEKCE TPEICTABIISIET
co0oli aBTOHOMHBIH OHOPEAKTOp, BBINOJIHEHHBIH KaK pe3epByap, OTPaHUYEHHBIA YETBIPbMS
BEPTUKAIbHBIMU CTEHKaMHM U UMEIOIIUN B MOPU30HTAJIBHOM CEYEHHUM MPSIMOYTOJNbHUK, AHUILE
pe3epByapa BBINOJIHEHO C HAKJIOHOM B CTOPOHY IBHJKEHHS IOTOKAa BOABI M o0pasyer ¢
IUIOCKOCTBIO ~ TMOBEPXHOCTH  Bomel  auddys3op,  obOecneuuBarommii  ONaronpusTHbIC
NPOCTPAHCTBEHHBIE YCIOBHS Il IUPKYJISLUN BOIbI U HAMOJHHUTENS B OMOpEakTope, B HIKHEH
YaCcTH NMPUMBIKAHUS ITHHINA K BEPTUKAJIbHOH CTEHKE PACIIONIOKEH KaHanl s cOopa U cimBa
OTCTOS], 3aKPBITHII CETKOM B BEpXHEN YacTH KaHaa Uil OrpaHUYEHUs OT MONaJaHus HallOJHUTENs
OuoduabTpa B KaHAJ, MO CETKOH B KaHAJIe PACIIoNaraeTcsi ayparop, 00eCneynBaroIii pa3roH
MOTOKa LUPKYJIUPYEMON BOJIbI U HATIOJHUTES BOCXOSALIMM ITOTOKOM PaclbUIEHHOIO BO3yXa U3
a’paTopa, a TAak)Ke HAChILIAIOIIHNA BOAY KUCIOPOIOM.

2. PpIOOBOAHBII HHAY CTPHABHBIA KOMITJIEKC, COAEPKALTUI rpymiy OacceiHOB A phIObI
U CHCTEMYy pPEreHepalny BOIbI, PACIOJOXKEHHYI0 COOKYy 0acCeHOB M MMEIOINYI OTCTOHHHUK-
OeHUTPU(UKATOP, YCTPOMCTBO MOIBEMA W a3palMid BOIbI, MHOTOCEKLMOHHBIA MOIYJIbHBIN
ouodunbTp, comepkammii Monyu 6uoduibTpa 1o 1.1, 650K mera3anuu v OJIOK Ae3UH(EKIINH,
rpynmy OacceiiHOB OOBENUHSIET paclpeAe/UTSIbHBINA MONAIIUN BOAY KaHa, COOPHBIA KaHA
oTpabOTaHHON BOJBI, O0IIas cucTeMa cOOpa U CIIMBA HEPACTBOPUMBIX OCAIKOB, MEXaHUYECKHUN
(UIBTP HEPACTBOPUMBIX OCAIKOB.

3. PpIOOBOMHBIN MHAYCTPUATBHBIA KOMITJIEKC B COOTBETCTBUU C 1.2 OTJIMYAETCS TEM, YTO
i obecrieueHus pekuMa MPOTOYHOTO BOAOCHAOKEHHS C OTKIIFOYEHHBIM OJIOKOM pereHeparum
BOJIbI COAIEP>KUT 3aMOPHOE  YCTPOMCTBO MOAAYM BOABI B MOAAIOIIMNM KaHal U3 BHEILIHEro
HCTOYHHUKA U 3aII0PHOE YCTPOHCTBO cOpoca 0TpabOTaHHOH BOABI M3 COOPHOTO KaHAa.

4. PpIOOBOAHBIN MHIYCTPHATBHBIN KOMIUIEKC B COOTBETCTBUU C I1.2 OTJIMYAETCS TEM, YTO
CHCTEMa pereHepalyl BOJABI COAEPIKUT OAMHAKOBBIE MOMYJIH-OMOPEAKTOPBI, PACIOJIOKEHHBIC
MOCJIEIOBATENBHO U CIIOCOOHBIE pabOTaTh aBTOHOMHO WJIM B TPYyIIeE AN PEryJHPOBAHUS
MOILTHOCTH OMOQUIBTPa U MOTPEOIEHUs] HSHEPTOPECYPCOB MPHU YMEHBLUICHUH WIH YBEIMYEHUU
Oromaccel B OacceliHax.

5. PeIOOBOMIHBIN MHAYCTPUANBHBIA KOMIUIEKC B COOTBETCTBHH C I1.2 OTIMYAETCS TEM, UTO
YCTPONCTBO MOABEMa M adpaliil BOJbI BBLIIOJHEHO B BHUAE HAKJIOHHOW K TOPU30HTAJIBHOM
TUTOCKOCTH TIJIOCKOW MEPEroposiKH, ¢ BEPTHKAIBHONW CTEHKOH MepBOro MonyJisi Onoduiasrpa u
OOKOBBIMU BEPTHKAJIbHBIMU CTEHKAMH CUCTEMbI PereHepay BOAbl 00pas3yroLieil KoH(py30pHbIH
KaHaJl, B HIJKHEH 4acTH KOTOPOro paclojiokeHa CUCTEMa a’palliy, a B BEpXHeH - epekar uepes

Kpali mepenHell cTeHKHW, a Juisi yBenudeHus d>¢ddexkTa adposudTa Yrojll HAKJIOHA IUIOCKOU
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NEPErOpOIKH K BEPTUKAIBHON CTEHKE NEPBOTO MOAYJISI OMO(UIBTPA A MEHSIETCS B 3aBUCHMOCTH
OT BBICOTHI TIOABEMA U 0O0BEMA TIEPEKAYNBAEMON KHUIKOCTH.

6. PpIOOBOHBIM WHAYCTPHAIBHBIA KOMILIEKC B COOTBETCTBUH C M. 2. OTJIIMYAETCS TEM,
yro OacceiiHpl 00OpyMOBaHBl J03aTOPAMH BOABL, PETYJUPYIOIIUMH MPOTOYHOCTb BOJBI,
cucreMamMu 00e33apakMBaHUsl BOZABI, CUCTEMaMH HACBIIIEHUS BOABI KHUCIOPOIOM, CHCTEMAaMHU
CJIMBa BOJbI, 00ECTIEUNBAIOIIUMH PETYJIUPOBAHNE YPOBHS BOIBI B OacceiiHax u cucreMamu coopa
U CJIBA HEPACTBOPUMBIX OCAIKOB OaccelHa.

7. PIOOBOMHBIN WHAY CTPHANIBHBIA KOMILIEKC B COOTBETCTBHUH C I1. 2 OTJIMYAETCS TEM, YTO
IUTS1 HACBIIIEHUS BOABI KUCJIOPOJIOM B OacceliHax /Jisl BBIPALTUBAHUS PHIObI BBIIIE YPOBHS BOIbI B
DacceliHaX K TOPLEBOW CTEHKE KPeruTCsl OATKOH ¢ MEPEeKaTHON MOJIKOH, mox OaJKOHOM Ha JTHE
0accefiHOB y TOpLEBOW CTEHKH YCTAHOBJICEH pPACHbUINTENb KHCIOPOAA, HACBHIIEHHE BOIbI
KHUCJIOPOJIOM OCYLIECTBJIIETCSl pacHblIEHHEM KUCJIOpPOoJa B BOJE W3 PACHbUINTENs, MPU €ro
MOJbEME K IOBEPXHOCTH BOJbl, B 30HE KOHTAaKTa HEPACTBOPEHHOIO B BOAE KHUCJIOpOAa U3
pacnblIUTeNsl C BHYTPEHHEH IOBEPXHOCTBIO HHUCMANAIOLIEro HEMpPepbIBHOIO JIAMHUHAPHOIO
MOTOKA BOIBI B TEPMETHYHOU Kamepe, 0Opa30BaHHOW KOHCTPYKIHEH OallkoHa, HUCTIANAIOIIUM
HETIPEPbIBHBIM JIAMMHAPHBIM TMOTOKOM BOZbI, OOKOBBIMH CTEHKaMU OacceiiHa, €ro TOpPLEeBOU
CTEHKOW W TIOBEPXHOCTBIO BOIbI OacceitHa, W B 30He OapOoTrmpoBanHus, 0Opa30BaHHOMU
HUCTIAJA0IUM Ha TIOBEPXHOCTh BOABI B PHIOOBOAHOM OacceliHe HeNpEepPBhIBHBIM JAMUHAPHBIM
MIOTOKOM.

8. Cnioco0 pereHepanuu BOAbI B PIOOBOIHOM HWHAYCTPHAIBHOM KOMILIEKCE OTIINYAETCS
TeM, 4TO OTPabOTaHHYIO BOAY U3 PBIOOBOJIHBIX 0OAaCCEHHOB COOUPAOT B COOpHBIN KaHaT
U MIO/IAl0T B CUCTEMY pETeHepaldy BOXBL TOCJIEAOBATENIbHO MPOIyCKasi BOAY uepe3 OJIOK
MEXaHUYECKOW OUYUCTKHU OT HEPACTBOPUMBIX OCATKOB, OTCTOMHUK-AEHUTPUPUKATOP, MOJHUMAIOT
BOJZly HACOCOM MJIH a3POJIN(TOM, HACBILIAIOT KHUCIOPOIAOM, MPOBOAST OHOIOTMIECKYIO OUHCTKY B
MonyJsIx OuoduiibTpa, 00e33apakKUBAOT yIbTPA(UONETOBBIM H3JTyYSHHEM, NEra3upyloT, yepes
pacrnpeneauTebHbIii MOAAO M KaHaj MOAAKOT HA OaTKOHBI OacceiHoB,
Ae3UHPUIUPYIOT YIBTPAPHONIETOBBIM H3JIyUEHHEM U HACHIAIOT KUCIOPOIOM.

9. Cnoco®b B COOTBETCTBHM C 1.8 OTJIMYAeTCs TEM, YTO BOAA, IOMAanaroias B
OuopeakTop, IBMKETCS BAOJb HAKJIOHHOH TUIOCKOCTH nHUINA auddysopa 10 HIWKHEH
TOYKH, [Ie MOTOK  BOAbI M HAIMOJHUTENS MOAXBAThIBAETCS PACIIBUIEHHBIM U3 a’paropa
BOCXOZSIIIUM MOTOKOM BO3/lyXa U ABMXKETCS BBEPX, PA3rOHsAs LUPKYJISALUOHHbIN MTOTOK.

10. Cioco6 B COOTBETCTBUHM C T1.8 OTJIMYAETCS TEM, YTO ISl OOEeCTeUeHHs pekuMa
NPOTOYHOTO  BOJOCHAO)KEHHUs]  OTKJIOYAeTCS CHUCTeMa  pereHepanuy BOAbl, W BOAA
U3 BHELIIHErO UCTOYHMKA 4Yepe3 OTKPbITOE 3alOopHOE YCTPONCTBO MOAAYM  BOJbI IOAAETCS

B NIOAAIOINMI KaHa, yepes 103aTop Ha OankoH OacceiiHa, obe33apaknuBaeTcst yabTpaduoIeTOBBIM
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W3y YEHUEM, HACBIIIAETCS KHUCIIOPOAOM U NONaaeT B PHIOOBOIHBIN OacceliH,
orpaboTaHHasi BOJIa BBIXOIUT M3 DacCeiHa uepes3 peryJsiTop YPOBHS BOABI B OacceiiHe U momnanaet
B cOOpHbI KaHaj, nanee cOpachiBaeTcs duepe3 OTKPBITOE 3aOpHOE YCTPOUCTBO cOpoca

oTpaboTaHHOW BOJBIL.
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OTYET O NATEHTHOM INOUCKE Homep eBpasniickoii 3asaBxu:
(cratba 15(3) EATIK v npasusio 42 [Marenruoii uncrpykunn K

EAIIK) 202191048

A. KJIIACCHOUKALMSA TIPEAMETA U30BPETEHUS:
AOIK 61710 (2006.01)
AQIK 63/04 (2006.01)

Corstacno Mex1yHapo/1Hoii natenTHoil kaaccupnkawnn (MITK)

b. OBJIACTb ITOUCKA:

IIpocmoipennan Jokymenranms (cHeteMa kiaaccudurauuu u nuaekes MIK)
AOIK 61/:63/: CO2K 1/:3/: BOID 17/:21/

DACKTPOHHAN Da3a AaHIbIX. HCTIO/IL30BABIASCA NPH HOMCKE (Ha3BalNe 6asbl H, €CIH. BOBMOXKHO, MCOB3YCMbIC TOMCKOBbIE TEPMHHBbI)
EAPATIS. ESPACENET. nouckosbie CHCTEMbI HALHOHANLHBIX NIATEHTHBIX BEAOMCTR. OTKPBITHIC HHTEPHCT-HCTOMHHKH
Biofilter, biorcactor, acrator. G1oduabtp. Guopeakrop, aspatop

B. JOKYMEHTHI, CUHUTAIOHIHECS PEJJEBAHTHBIMM

Kareropus* CCbuIKH Ha JIOKYMEHTSI C YKA3AHHEM, I71€ 3TO BO3MOXKHO, PEJIEBAHTHBIX Hacteii OvuocuTes K nyhxry Ne

Y Boipamnsanie peiGbl B yCTAHOBKAX 3aMKHYTOrO BOAOCHAGKEHNS . METOIHUECKHE YKA3aHHS TIO 8
1aBOPATOPHBIM 3aHATHAM 418 Maructpos Il kypca Hanpasaenus noarotoskH 35.03.07 «Bosibie
Gropecypebt 1 akBakyabTypa». crp. 5-7, 15-18 [onnaiin]. Caparos. 2016. [naiiueno 09.11.2021]
<htps://www sgau.ru/files/pages/23242/14720608654. pdf>

A 1-7, 10

Y PyKOBOACTBO 10 aKBaKY/ILTYPE B YCTAHOBKAX 3aMKHYTOrO BOj0CHabkeHis. Beeactne B 1oBble 8
PKOJTOTHYECKHE U BbICOKONPOLYKTHBHBIC 3aMKHYThIE PhIOOBOAHBIE CHCTEMBIL. SIk00 bpaiiuGanse.
crp. Fl. 18-29 [onnaiin]. Konenraren, 2010. [naiineno 09.11.2021]
<http://aquacultura.org/upload/files/pdflibrary-S.pdf>

A 1-7. 10

Y RU 2728469 C1 (TUXOHOB E.A. u ap.), 29.07.2020 8
crp. 7. abzau 1. . 1-2

A 2-7,10

A EA 006534 Bl (KYMMMWHC KOPIT JIMMUTE]), 24.02.2006 [-10

pediepar, gopmya wsobperenns, dur. 1-61

A WO 2008/134993 A1 (UNITED FOOD TECHNOLOGIES AG). 13.11.2008 I-10
pedepar, dur. 1-3

A WO 2004/017726 A1 (STARKE RICHARD ANGUS), 04.03.2004 1-10
pedepar. dur. 1-3.9

A US 6041738 A (THOMAS JOSEPH HEMAUER), 28.03.2000 1-10
pedepar. gur. 2-4

A US 6065430 A (RICHARD L. CHERIFF), 23.05.2000 1-10

pedepar. ¢ur. 1-3

D NOCACAYIOMWHE 1OKYMEHTb] YKa3akbl B NPOJOIKEHUH

e «T» - 6onee nosaHUH JOKYMEHT, ONyGAMKOBAHHbIN NOCIIE 1aTh npropUreTa 1
* Oco0ble KaTeropHH CCbUIOUHBIN JOKYMEHTOB:

<A» - JOKYMSHT, OTIPEASHAIOWHIT OB YPOBEHb TCXHHKN NIPUBECHHBIN 1A IOHUMAHNA H300pETEHHA

«Dy - TOKYMCHT, IPUBCACHHBI B €BPA3HIACKOI 3asBKE «X» - AOKYMEHT, HMEIOLINT Hauboee 6.1M3K0E OTHOLIEHHE K TPEAMETY 1IOHCKA,
«E» - Goiiee paHHNi J0KYMCHT, HO OHYBRIKOBaHHbIH Ha AATY noaauu NOPOUALLHI HOBH3HY HIIH N300PCTATEILCKIH YPOBCHb, B3STbIH B OTIENbHO-

cTH

«Y» - ROKYMEHT, HMeIolni Hanbonee Gau3Koe OTHOWEHHE K MPEAMETY NOKCKa,
nopouauinii 1300peTaTeNbCkni YposeHb B COUETAHUN € JAPYTUMH JOKYMEH-
TAMH TOIf KE KaTeropun

«&» - IOKYMCHT, ABISIOILHHCS NATEHTOM-AHANIOTOM

«L» - NOKYMEHT. NPUBEASHHBIN B APYTHX LENsX - 7

Jlara nporcicnus narenroro iioucka: 10/11/2021 7 4= 7

VROAHOMOUYCHHOE THILO:
3amecTHTENb HAYATIbHUKA OTACHA MEXAHUKH,
(DH3HKH 1 YICKTPOTEXHUKH M.H. IOcynos
-

CBPa3sHACKO 3a9BKH HAM TIOCTIC 1ee

) - OKYMEHT. OTHOCALLIACH K YCTHOMY PACKPHITHIO, YKCHOHHPO-
BAHITO M T A,

"P" - LOKYMCHT. ONYBIMKORAHHBIH 10 JaThi MOAAUN CBPA3UHACKOT
3a5BKH, HO HOC.IC IaThl MCMIPALIIBACMOTrO npHOpHTETa”
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