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PEKOMEHJAIIVN ITO ITPOEKTMPOBAHUIO 11 OKCIUTYATAIIVIA
KAHAJIOB OPOCUTE/IbHBIX CUCTEM C ITIPAB/JINMYECKVMMU
CTABMIN3ATOPAMU PACXOJA BOJbI

O.B. Amamanosa

MprnBOAATCA OCHOBHbIE peKOMeHAaLMM NO MNPOEKTUPOBAHNIO 1 SKcnnyaTaynn KaHasioB OPOCUTENbHbBIX CUCTEM,
ABTOMaTM3NPOBaHHbIX rMapaBanvyeckummn CTa6VIJ'IVI3aTOpaMVI pacxoa BoAbl.

Knrouesole crio8a: KaHan; BofopacnpeneneHne; KackagHoe perynmpoBaHune; cTabun Mn3aTop pacxoa BoAbl.

RECOMMENDATIONS FOR DESIGN AND OPERATION
OF CHANNEL IRRIGATION SYSTEMS WITH HYDRAULIC STABILIZERS FLOW

0.V. Atamanova

The basic recommendations for the design and operation of irrigation canals systems, automated hydraulic water
flow stabilizers.

Key words: canal; water distribution; cascade control; water flow regulator.

CoBpeMeHHast THAPOMEINOPATUBHAS CHCTEMa, 000pyI0BaHHASI THAPABINIECKUMH CTA0MIN3aTOpaMH pacxosia
BOJIBI, MPU3BaHa MAaKCUMAaJIbHO 3KOHOMUTH 3€MENIbHBIC F BOTHBIC PECYPCHI, IMETh MUHUMYM 3aTpar pabodeil CHIIbI
TIPY €€ DKCILTyaTalliH, JIaBaTh BEICOKMH SKOHOMHYECKHN () (EKT, COXPaHTh II0AO0POANE TTOYBEHHOTO CIIOS ITyTEM
TIPEAYTIPERKICHHS TIPOLIECCOB 3PO3UH, a TAKXKE CIIOCOOCTBOBATH CO3/IAHMIO ONTHUMAJIBHBIX MEIHOPATUBHBIX YCIIO-
BHI OpollIaeMoi TEPPUTOPHH.

[TpoekTupyst OPOCHUTENBHYIO CHCTEMY C THJIPABINYECKUMH CTa0MIM3aTOpaMM pacxoja BOBI, HEOOXOIHMO
TIOMHHTB, YTO aBTOMAaTH3alMs BOAOPACIPEACICHUsS JaeT MAKCHMAIbHBIN 3((GEKT Ha OpOIIAEMBIX 3eMIIIX HpPHU
yAaYHOM COYETAaHHM aBTOMATH3allMU BOIOPACTIPEICIICHHUS ¢ aBTOMAaTH3aIel Bo03abopa M aBTOMaTH3auel moiu-
Ba. BeiOupast cxeMy aBTOMaTHYECKOTO PETYJIMPOBaHHS IIPOIecca BOIOpaCIpeiesIeHHs] Ha MEJITMOPaTUBHON cHCTEME
OTKPBITOTO THIA C THAPABINYECKIMHI CTAOMIN3aTOPAaMH PACX0/ia BOABI, CIIEAYeT YUUTHIBATh, YTO cXeMbl | Kitacca,
XapaKTepHU3YIOIIHecs OTCYTCTBHEM OOpPaTHOM TMAPABINYECKON CBA3M 1LIEI€CO00pa3HO NMPUMEHATH MO HEOOXOIH-
MOCTH, Yallle BCETo, B TEX CIy4asX, KOTJa MMEIOT MECTO OOJIbIINE YKIOHBI MECTHOCTH. JIJIsl KaHaJIOB C JOKPUTH-
YECKUMH YKJIOHAMH HanOoJiee MPEeANIOYTUTEIbHBIME SIBIISIOTCS CXEMbl aBTOMATH3aluy PETYINPOBAHHS BOOpac-
npeaenenus I kmacca, xapakTepusyroyecs HaIHIYHEM 00paTHOM THAPABINYECKOM CBSI3U. DTO, TaK HAa3bIBAEMBIC
CXEMBI KaCKaJHOTO PEeryIHpOBaHUsL.

[IpentoxkeHHbIe PEKOMEHIAMH 10 IPOEKTUPOBAHHIO U IKCILTyaTallMi KaHAJIOB OPOCHUTENBHBIX CUCTEM C THJI-
PaBIMYECKUMH CTAOMIIM3aTOPaMM pacxoja BOIBI KAacaroTCs, MPEXKAE BCETO, OPOCUTEIBHBIX CHCTEM C KaHaJaMH,
MMEIOLIMMH YKJIOHBI MEHBIIIE KpUTHYECKHX. PekoMeHiayy pa3paboTaHbl 10 pe3yiabraTaM TeOPEeTHYECKUX U IKC-
MIEPUMEHTAIILHBIX UCCIIEOBAHUI aBTOpA.

IIpu npoekTUpOBaHUM KaHAJIOB OPOCUTENIBHBIX CUCTEM B COOTBETCTBUU C OJHOM M3 cXeM perynupoBanus I
KJlacca MPHUXOJMTCS pelarh 3a]a4i pacuJICHeHHs KaHajla Ha 3BEHBS (YYacTKH) MEeperopakxnBarollIMU COOPYKe-
HUSMH, BBIOMpATh Ta0apUTHl KaHAlla Ha 3TUX y4acTKaxX B 3aBUCHMOCTH HE TOJIBKO OT HOPMalbHBIX (Q) wimu ¢op-
CUpOBaHHBIX (O (/)) pacxooB BOJBI, HO M OT BENWYMH MpHUpameHui pacxonoB (AQ), OKa3bIBAIONINX BIMSHHUE HA
pacIpocTpaHeHHe MOJIopa, MHTEHCUBHOCTD HAIIOJIHEHUSI U cpadaThIBaHUSI PE3ePBHBIX 00HEMOB BOJIBI B 3BEHBSIX
KacKaja KaHaJa.

VYkazaHHas 3a/a4a MOXKET OBITh JJOCTATOYHO IMOJHO PEIICHA TOJBKO B CIydae yueTa JWHAMHKH IIPOIECCOB,
MIPOTEKAIOLINX B 3BEHbSIX Kackasa.
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[TosTomMy TpH pacyere KakIOTO M3 3BEHBEB Kackaja KaHalla C THAPABINYECKUME CTaOMIN3aTopaMu pacxona
BOJIbI IEPBOHAYAIIBHO PACCMATPUBAETCSI KAPTHHA YCTaHOBUBILETOCS JIBH)KCHHUS BOJIBI B KaHAJIE.

JlnHa 3BeHa KacKaja ONpeAessieTCs U3 YCIOBHS MOJICPIKaHUsl Iiepe]] cTaOuiIn3aropaMu Ha BOIOBBIITYCKHBIX
COOPY)KCHHSX JOIYCTUMBIX HAIOJHEHUH, IIPH KOTOPBIX 00ECIICUMBACTCS TOCTOSIHCTBO OTBOAMMBIX PAacXO/IOB BO-
nbl. [Ipu 3TOM mpeaBapuUTENbHO HYKHO TO00paTh MOAXOSIINE U MPOSKTHBIX yCIOBHH (Tomorpaduiecknx,
THJIPOJIOTUYECKUX, TPUPOTHO-KIMMATHYECKUX U JIp.) CTa0MIN3aTOPhl PAacXo/ia BOAbI.

C yueroMm BBIOpaHHBIX KOHCTPYKIHMH CTaOMIM3aTOPOB, 00aAlONNX AWara3oHoM Kosebannit AH = H ~ —

max

H ., ninna Obeda (3BeHa) Kackaja NPUHUMAETCS TAKUM O0pa3oM, YTOOBI HAMONHEHUE /i, B HAYAIBHOM CTBOPE

3BEHa BBLITO HE MeHee H ., aHanojHeHHe & B KOHEYHOM CTBOpE 3BeHa He Oonee /1, .

KoHcTpyKTHBHBIC MapaMeTphl KaHala B IEPBOM HPHOIMKECHUH ONPEICTISIOTCS THAPABINYSCKHM PAacyeTOM
UCXOAA U3 TpeOyeMO MPOMyCKHOM CTOCOOHOCTH M MMPOEKTHOW Tpacchl kaHana. /laiee pacueToM HEpaBHOMEPHOTO
peKHMa IBUXKCHUS BOJbI B KaHAJIC YTOYHSICTCS IJIMHA Obeda (3BeHA) Kackaa M HAMEUACTCsl PaCIIOIOKESHUE BOIO-
BBIIIYCKOB BJIOJIb 3BCHA KaCKaJa.

YcTaHOBHB [UIMHY 3BEHA KaCKaja, BEIYUCIIOT BETMYMHBI HAIIOJIHEHMI B KaHAJIe HA Ka)KIO0M BOAOBBIIycke. Ec-
JIM OKa3bIBACTCs, YTO HAIIOJIHCHUE /i HA KAKOM-TO BOJIOBBIIYCKE /1 > H _wm h < H_ (H 6 H _~ MAHAMAIbHOE
Y MaKCHMAJIbHOE JIOITyCTUMBIC HATIOMHEHUS TIepe]] CTa0UIu3aTopaMy, MPU KOTOPBIX 00SCIEUHBACTCS MOCTOSHCTBO
OTBOJMMBIX PacXOIOB BOJBI), CIEAYeT M3MEHHUTh ITapaMeTphl KaHaIa WM TUII CTAOMIIN3aTOpa U IOBTOPUTH PacyeT
TakuM 00pa3om, utoObl codmonanock ycinopue o > H . h < H . Ilpu 5Tom ciejlyer MOMHUTB, 4TO Hauboee
NPENOYTUTEILHBIM SBISIETCS PACIIONOKEHHIE CTAOMIIN3aTOPOB BIOJIb 3BEHA KaCKajla KaHaJla Ha PACCTOSIHUU OT HHK-
Hero ctBopa paHoM 0,3/ </ <0,8/ (/ — ninHa 3BeHa KacKaJa ¢ HEPABHOMEPHBIM PEXXUMOM JBHKECHHUS MOTOKa) [1].

Jlist BBISIBIICHUSI OCOOEGHHOCTEH IMHAMUKH MPOLIECCOB B IMPOSKTUPYEMOM KaHalle HeOOXOANMO MpOoaHaIu3u-
pOBaTh W3MEHEHHS HANOJHEHHH B KaXIIOM M3 paccMaTpUBAacMbIX 3BEHBCB Kackaga KaHaja ¢ THIPaBIMYCCKUMHU
CTa0MIIM3aTOpaMU pacxofia BOIbI, BOSHHUKAIOIINE B PE3yJbTaTe BOMYILAIONINX BO3ICHCTBHI B CTBOpaX 3BCHBEB
Kackaja.

VI3MeHeHHe TMONOKEeHHUs YPOBHS B KaHaje, I7e eperopakuBaloIiie COOPYKEHHsI aBTOMATH3HPOBaHbI Pery-
JSATOpPAaMH YPOBHS HIDKHETo Obeda, 4To Hanbosee NPEAOYTHTENBHO IS KaHAJIOB ¢ YKJIOHAMH MEHBIIEe KpHTHYe-
CKHX, OIIPEACIIACTCA IJId TPEX OCHOBHBIX MOMEHTOB!

> KOoTZla UMCECT MECTO BO3MYIIICHUEC B KOHCYHOM CTBOPEC 3B€HA KaCckKala [2]
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»  KOrla MMEEeT MECTO BO3MYIIECHHE B HAYaJIbHOM CTBOPE M OTCYTCTBYET BIUsIHHE 00paTHO BoMHBI [3]:
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»  IIpH BO3MYUICHUH B HAYQJILHOM CTBOPE M BIMSIHUU HA pACCMaTPUBAEMBIH CTBOP OOPaTHON BOJIHBI:
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PacueT HaroNHEHWIA B CTBOpax 3BEHA Kackaja PEKOMEHIYETCS MPOBOINTH B TAOIMUYHOM (opMe, HCIIONb3Ys
3BM.

ITomyuennble pac4eTHBIM My TeM KpUBbIe noanopa Az = f(N ; o, ; f) obnerdar paboty ciyk0e AUCIeTYEPCKOro
KOHTPOJISL ¥ YIIPABJICHUS HA CUCTEME.

3Hast BO3MOXHBIC BETMUMHBI BO3MYIIICHHH B CTBOpAax 3BEHa KacKaja, CIICAYeT OTPEACIUTh BPeMs HOpMalb-
HOW paboTh! Obeda mocse BO3MYIICHUS B KOHEYHOM CTBOPE U3 BBIPAKCHHUS:
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Bpemst HopMasibHO# paboThl cTaOMIIM3aTOPOB IPH BOZHUKHOBEHUH BO3MYIIEHHH B HAa9aJbHOM CTBOpE JJIHH-
Horo Obeda onpernensiercs U3 BEIPaKCHUS:
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Heo0xo0a1Mo Taioke paccuuTaTh HAOJHEHUE PE3EPBHOI EMKOCTH NIPU OJTHOBPEMEHHO BO3HUKAIOIIMX BO3MY-
IIEHUSAX B HAYaJIbHOM 0, M KOHEYHOM 0. CTBOPAaX 3BEHA Kackajla KaHalla ONPEJIENAETCs U3 BHIPAKEHHA:

AW =AW +AW. (6)

[o pe3ynbraram cTaTHYECKHX M IMHAMHUUYECKHX PACUETOB KaHala, yCTAHOBHMB HAIIOJNHECHUS B 3BEHE KAacKaja,
rabapuTHBIE pa3Mephl KaHalla 1 MECTOIOIOKEHUS BOJJOBBIITYCKOB, MOYKHO MEPEXOUTh K PAaCYETy BOJOBBITYCKHBIX
1 [IePErOpaKMBAFOLINX COOPYKCHHUH.

[Ipu pacuere BOMOBBIMYCKA, aBTOMAaTH3UPOBAHHOTIO CTAOMIIM3aTOPOM PACXO/ia BOJIbI KOHKPETHOH KOHCTPYK-
IIH, HEOOXOJMMO YCTAaHOBHUTH PEKUM HCTEUCHUS Yepe3 CTabmIn3arop.

3Hast MPOCKTHBIA PEXKUM HCTCUCHHUS U3-TI0J CTAOMIN3ATOPa, PACCUUTHIBAIOTCS MApaMeTPbl BOJOBBIITYCKHOIO
coopyxeHHs. PacyeT BOJOBBIITYCKHOTO COOPYXKEHHS OOBIYHO OCYLIECTBIAETCS Ha 0a3e MpeABapUTEeIbHO yCTAHOB-
JIEHHBIX MaKCHMMaJIbHOTO OTBOJMMOIO pacxofa Bojabl () . MUHUMAJILHOTO HATIONHEHMS /i . W MaKCHMalbHOTO Ha-
TIOJIHEHHSA &, B TPAH3MTHOM KaHaJIE MEPE/] BOJOBBITYCKOM.

Kakast KOHCTPYKIHSI THIPABINYECKOTO CTA0MIM3aTOpa pacxo/ia BOJ(bl IMEET CBOIO MHIUBHIYAIbHYIO METO-
UKy pacuera [3].

Kawnauel, pabortatomue 1o cxeme perynupoanusi 11 kiacca, Koraa coopyKeHHs OCHAIICHBI aBTOPETYISATOPaMH
YPOBHS M CTaOMIM3aTOPaMH PACXOAa BOABI, KOTOPBIC B COYETAHHU ¢ OOPATHOH CBA3BI0 00ECHEUYNBAIOT OCYILECT-
BJIEHHE TIpOliecca BOjiopacIpeieieH s 0e3 y4acTHs 00CIy )KUBAOIIETo ITEPCOHaIA, OTHOCSATCS K CHCTEMaM MepBOi
CTaJMU KOMIUICKCHOI aBTOMAaTH3alUH.

B sTOM ciydae cTabuim3aTopsl pacxoza BOAbL, YCTaHOBJIGHHBIE HA OTBOJAX, HOJAIOT B KAHAJIBI MIIQJLIETO I10-
psizika pacxoibl BOJBI 10 3alpocaM MOTpPeOHuTeNeil B COOTBETCTBUHU C TUIAHAMH BojopacnpesneneHus. Vizmenenue
pexnMa BogonorpedieHus (ynpapieHHe) IPH HOPMAIBHBIX YCIIOBUSX 9KCIUTyaTallul OCYIIECTBISETCS OTPeOH-
TEJISIMH — TIEPCOHAJIOM, TIPOU3BOASANINM TOJUB. [Iepruonnueckuii KOHTPOJIb OCYIIECTBISIETCS IEPCOHATIOM IKCILTY-
araiun. HbopManms nepenaercst Ha AUCHETYEPCKUI IyHKT 1O TeaedoHy uiau paauo. Hapyienus HopMaiabHOTO
peXMMa SKCILTyaTallMi YCTPaHIeT AUCTIeTYepCKast CIIy»K0a MpH BbIe3/ie Ha OOBEKT.

Ha xaHanax ¢ ruipaBIiyecKMMHU CTaOUIIN3aTOPaMH PAacXo/ia BOJIbI IIPH BTOPOW CTaANU KOMIUIEKCHOW aBTOMa-
TH3aIMu (U1 cxeM perynuposanus 11 kiacca) mpegycMarpruBaeTcs MECTHAsI aBTOMATH3alUs COOPYKEHHH U IIeHT-
PaJM30BaHHBIIl KOHTPOJIb C IOMOIIBIO CPEICTB TeJIeMeXaHHKHU. [Ipolecc BOIOpACIpEiesieHUs] OCYIIECTBISACTCS
aBTOMaruuecku. LIeHTpann30BaHHbIi KOHTPOJIb MO3BOJSIET 00ECIIEYUTh CUCTEMATHUECKH y4eT BOJONOTPEOICHNUS
U TIOBBICHTH OIIEPaTUBHOCTD YIPABICHUS B CIy4YasX HapyIHICHHsS HOPMAIBLHOTO PEKMMa HKCILTyaTalliH, yCTpaHse-
MbIE AUCIIETYEPCKOM CIIy>KOOH IpH BbIe3/ie Ha OOBEKT.
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Taknm 00pa3om, MPOEKTHPOBAHUE COOPYKEHUH BOIOPACIIPEICIICHHS C THAPABINYECKUMA CTAOMIIN3aTOpaMu
pacxozia BOJIbl CBOAHUTCS K ONPEIENICHHIO 110 THAPABIMUECKIM, CTATHUECKUM U TUHAMHUUECKIM pacdeTaM pa3MepoB
OCHOBHBIX JIEMEHTOB COOPYKEHUH U UX MECTOMOIOKEHHSI, ONPEeICHUIO MaTepPHUajIoB AJIS UCIIOTHEHUS 3TUX dJe-
MEHTOB ¥ KOMITOHOBKE X B €MHYIO CHCTEMY.

Krnacc kanuTalbHOCTH COOPYKEHUI BOAOPACTIPEICICHUS MPUHUMACTCSI PABHBIM KJIACCy KallUTaJIbHOCTH Ka-
HaJIOB, Ha KOTOPBIX OHU NMPOEKTUPYIOTCS.

Harpysku u Bo3aelicTBusl Ha coopyxkeHus: paccunthiBatorcs cormmacHo CHull I1-57-75 “Harpysku u Bo3aei-
CTBHSI HAa THAPOTEXHUYECKHE COOPYKEHHUS (BOTHOBEIC, JIETOBBIC U OT CylOB). HOpMBI TpoekTHpoBaHus”.

Jluist Bo3BeJeHUSI OETOHHBIX U JK/O DJIEMEHTOB COOPYXEHHH CHCTEM BOJOPACIPE/ENICHNUS, BBIIOIHAEMbIX
mo CHull 11.06.08-87, HeoOXoanMo TMPUMEHSTH THAPOTEXHUYCCKHA O0eTOH, oTBedatommii TpedoBanmsm CHwull
11.03.01-84.

AHTHKOPPO3UIHHYIO 3aIIUTY KOHCTPYKIMH cienyeT npexycmarpusath cormacHo CHull 11-03.11-85 “3amura
CTPOUTENBHBIX KOHCTPYKIHUHI OT KOppO3uu™.

MeTamm4ecKie 9acTH CTa0MIN3aTOPOB MOMIEKAT OKpacKe BOIOCTONHKON Kpackoil. IlomseMHbIN BUHT HE00-
XOJMMO MPOMAa3bIBaTh HUTPOJIOM IIE€PE]] HaualoM, U IOCIIEe 3aBEPIISHHUs TOIUBHOTO CE30Ha.

DKCITyaTallMOHHOE OOCIY)KHBAHUE U YXOZ 32 COOPYXCHUSIMU Ha KaHaJlaX OCYIIECTBISCTCS IITaTHBIMH CO-
TpyaHukamu PYBX, 3akperuieHHbIMH 3a JaHHBIM THAPOYYACTKOM. PerynmpoBaHue pacxoloB BOAbI B OTBOASALIUE
KaHaJIbl TIPOU3BOAUTCS COIVIACHO IJIaHaM BOZOIIOJIA4M MaHEBPUPOBAaHHEM 3aTBOPOB CTAOMIIM3ATOPOB pacxoja Ha
BOJIOBBIITYCKaX M PaCTIpEEIUTEIIbHBIX Y3/Iax.

B 3uMHUMI nepron HppUrannoHHbIE KaHAJBI Yallle BCETO He IKCITyaTHpytoTes. [loaToMy mepen 3uMHUM ce30-
HOM HEOOXO/IMMO BBITIOJIHUTH KOHCEPBAIMIO BCEX CPEACTB aBTOMATHU3aI[MK BOIOPACIIPE/ICIICHHS.

OKCITyaTays CTaHJapTHOTO MEXaHHMYECKOTo 00OpyHOBaHUs (BUHTOB, NMOABEMHUKOB U JIp.) PONU3BOAMTCS
B COOTBETCTBHH C MACIOPTAMH, HHCTPYKIUSIMU U APYTUMH JOKYMEHTaMH 3aBOJI0B-TIOCTABIIUKOB.

HavanbHuk y4yacTka JTOJDKEH HEPHOJMUYECKH TPOBOIUTh HHCTPYKTaX 0OCITY)KHBAIOIIETo MepcoHaa 1o oxpa-
HE TpyZAa C COOTBETCTBYIOIIUMH OTMETKaMH B XypHaJIe.

JIONONHUTENBEHBIME MEPaMH K JICHCTBYIOIIMM HOPMaM 0€30IIacHOCTH KU3HENESTEINbHOCTH MPU HKCILTyaTa-
LIUU COOPY>KEHHUI BOJOpACIIpeIeNICHUs SIBISIOTCA:

»  COOpYXKCHHE OrPaXACHHUI Ha KPYMHBIX BOAOPACHIPEICTUTEIbHBIX Y3IaX;

»  pa3sMelleHHe Ha OTpakKACHUM IPEAyNPEKIAIOIINX HAIICEH, 3alpelaloniX KyllaHHe BOIU3N COOPY)KeHHUH,
000pYIOBaHHBIX 3aTBOPAMH;

»  COOpYXCHHE Ha BOIOPACIPEACIUTENBHBIX Yy3JIaX CIYX€OHBIX MOCTHKOB C IEPUJIAaMHU JUTS PEryITUPOBOYHBIX

1 00CITY)KHBAIONINX PadoT;

»  nepuoanveckoe HalOIIoIeHHe 0OCITY)KMBAIOIIETO MIEPCOHAa 32 COCTOSHUEM 3BEHBEB CHCTEMBI M CPEJICTB UX
aBTOMATH3aINH.
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