I[TYTHU NOBBIIIEHU A SODPEKTUBHOCTU OPOLIAEMOI'O 3EMJIEAEJIN A, Ne 2(82)/2021
[Ipoexmuposanue, cmpoumenbCmeo u IKCHIYAmayusi MeUOPAMUGHBIX CUCTIEM

MNPOEKTUPOBAHHUE, CTPOUTEJBCTBO "
IKCINVIYATALIUA MEJINOPATUBHBIX CUCTEM

VJIK 631.674.6:627.83

B0/103200pH0-04HCTHOE COOPY KEHHE 1151 CHCTEM KaneJILHOT0
OpOILIEHHUS € CeJIEKTHBHBIM 3200pOM BOJIbI N3 KAHAJIOB

Bukrtop Huxosaesuu llIkypa, Angpeii Cepreesuy IlllTanbko
Poccutickuii HaydyHO-HCCIIeI0OBATEILCKUM HHCTUTYT IIpo0ieM Mennopaiuu, HoBouepkacck,
Poccniickas @enepanus

Annomayua. llenp — pa3paboTka KOHCTPYKUMH (DUIBTPYIOLIEr0 BOJ03a00pHO-
OUHCTHOTO COOPYKEHUS ¢ 3a00pOM BOJbI U3 PA3IUYHBIX FTOPU30HTOB BOJHOTO IOTOKA B Ka-
Hasax. HeoOXoauMocTh co3iaHus M UCIOJIb30BaHUS Pa3HOITTYOMHHOTO BOJI0OTOOPA BbI3BAaHA
Pa3sHbIMU PCIKUMaAMU (1)yHKIII/IOHI/IpOBaHI/I$I KaHaJIOB B 4YaCTHU COJACP:KaHHA B HUX PA3JIUYIHOIO
BUJA NEPEMEIIAEMBIX BOJHBIM MOTOKOM 3acopuTesiel, HAHOCOB, IJIABHUKA, BOJOPOCIEH U
BOJIHBIX OMOTE€HOB. 32 OCHOBY KOHCTPYKIIMH BOJ[03a00pa /sl KaneJIbHOW OPOCUTEIBHOMN CeTh
OPUHATO (UIBTpYIOLIEe BOJ03a00PHO-OUYMCTHOE COOPYXKEHHE C OTKOCHO PaclloyIOKEHHBIM
BOJIOIIPUEMHUKOM. B pe3ynbrare nccienoBaHuil NpeyiokKeHO YCTPOMCTBO ¢ (PUIBTPYIOLIUMU
HaHEJSIMH, PacloIOKEHHbIMU Ha pa3HbIX spycax BOAHOTO NOTOKa B KaHaie. JlocTyn BoJbl
K (pUIBTPYIOLIMM HaHENsIM PeryIupyeTcs BOJOHENPOHUIIAEMbBIM [TOJIOTHOM, 000PYA0BaHHBIM
BOJIOIIPOITYCKAOIIMM OKHOM. [IpuMeHeHne npennoKeHHOM KOHCTPYKINUN TO3BOJIUT CHU3UTH
MHTEHCUBHOCTD 3arpsi3HEHUs QUIBTPYIOLIUX MaHeNel, TOBBICUTh HAJIeKHOCTh pabOThI BOAO-
3a00pa, YMEHBLIMTh 3aTpaTbl Ha OUYUCTKY IOJMBHOM BOABI M OO0ECIEYUTh KayeCTBEHHOE
(GYHKIIMOHUPOBAHHUE CUCTEMBI KalleJIbHOI'O OPOILIEHUSI.

Knrwouesvie cnosa: Boj03a00pHO-OYUCTHBIE COOPYKEHHUS, CEIEKTUBHBIA BOZ03a00D,
(GUIBTPYIOIINE MTAHENN, TOPU30HTHI BOJ103a00pa, TPOTUBOCOPHOE YCTPOUCTBO
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Water intake and treatment facilities for drip
irrigation systems with selective water intake from canals

Viktor N. Shkura, Andrey S. Shtanko
Russian Scientific Research Institute of Land Improvement Problems, Novocherkassk,
Russian Federation

Abstract. The goal is to develop the design of a filtering water intake and treatment fa-
cilities with water intake from various water in canals. The need to form and use a different-
depth water withdrawal is caused by different modes of canal operation in terms of various
types of weeds, sediments, drifts, driftwood, algae and aquatic biogens contained in them. The
design of the water intake for the drip irrigation network is based on a filtering water intake
and treatment facilities with a sloping water intake. As a result of the research, a device with
filtering panels located on different tiers of water flow in canal was proposed. Water access to
the filtering panels is regulated by a waterproof canvas equipped with a water-permeable win-
dow. The use of the proposed design will reduce the intensity of pollution of the filtering pan-
els, increase the reliability of the water intake, reduce the cost of cleaning irrigation water and
ensure the high-quality functioning of the drip irrigation system.

Keywords: water intake and treatment facilities, selective water intake, filtering pan-
els, water intake horizons, anti-litter device
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BBenenne. OrpenensionM yCJIOBUEM BBICOKOW HAIEKHOCTH (DYHKIIMOHMPOBAHUS
MOJIUBHBIX YCTPONCTB CHCTEM KaleJbHOIO OPOLICHHs ABISETCS Ka4eCTBEHHAs OYUCTKA IO-
JIMBHOM BOJIbI OT IIONAJIaHUsl B HEE MEXAHUYECKUX 3arpsi3HuTeneii [ 1, 2]. B coBpeMeHHBIX cu-
CTeMax KarellbHOTO OpOILEHHUs MPUMEHSIOTCS OJHO-, JABYX- M TPEXCTYIEHYaThle CHCTEMBI
OYUCTKH H3bIMAEMOW W3 MPUPOIHBIX UCTOUYHHUKOB BOIBI OT MEXAaHMUYECKHX, XUMHYECKUX U
MUKpPOOHOJIOTHYECKUX 3arps3HSIONINX ee Tesl U BenlecTB. Ha pa3iauuHbIX cTagusx MOAroTOB-
KM TI0JIaBaeMOil B KaleIbHYIO MOJUMBHYIO CETh BOJIBI OCYIIECTBIIACTCS €€ MpelBapUTeIbHasl,
rpy0as ¥ TOHKasi OYUCTKA OT MAaKpO- U MUKpPO3arps3HUTENCH pa3IMdyHOIO0 BUJA U MPOUCXOXK-
nenus [3—6]. 3amaua mpeaBapUTEIHLHOW OYMCTKH 3a0MpaeMoi U3 BOJHBIX MCTOYHUKOB BOJIBI
MOXXET OBITh pelieHa YCTPOWCTBOM BOI03a00pPHO-OYUCTHBIX coopykeHui [7]. OgHum u3 BU-
JIOB TAKHX COOPY)KEHUH SIBISETCA (PUIBTPYIOIUI B0O103a00p /7Sl KaleIbHBIX OPOCHTEIBHBIX
CUCTEM, MPEJCTABIISIIOIINKA CO00M KOHCTPYKIHUIO BO103a00PHO-OYHCTHOTO COOPYKEHUS C OT-
KOCHBIM PaclojIOKEHUEM BOJONPUEMHUKA B KaHaie [8, 9]. Bono3abopHbIii 0rojioBOK BOJO-
3a00pHO-0YHCTHOTO coOpykeHus 1o mareHty Ne 2728352 [8, 9] mpennaznauen g 3abopa
BOJIBI M3 OPOCHTEIBHOTO KaHalla, JHO U OTKOCHI KOTOPOTO OOJHMIIOBAaHBI KEJIE300€TOHOM.
OrosioBok BKIIIOYaeT B ce0sl BOJONMPUEMHHK, BOJ03a0OPHBIA (PPOHT KOTOPOTO HAXOIUTCS
B IUIOCKOCTH OTKOca KaHaja. Ha BXojie B BOJONPHEMHHUK B OJHOM TUIOCKOCTH C OOJIMIIOBKON
KaHajla yCTaHOBJICHBbI (DMIBTPYIOLIME ITaHETH, PACIONOXKEHHBbIE Ha OTKOCE B TpU spyca
10 BBICOTE, KaX/IbIii U3 KOTOPBIX MPEJIHA3HAYEH IJIsi 3200pa BOJABI M3 OIMPEISIIEHHOTO TOPH-
30HTa MOTOKA (BEPXHEro, CpeiHero win HikHero). KoHeTpykuus ykazaHHOTO BOA03a00pHO-
OYUCTHOTO COOPYXXEHHS IMPEIyCMaTPUBAET PA3HOYPOBHEBOE PACIIONIOKEHUE BOJIOTPUEMHBIX
GUIBTPYIOIIKUX TaHeNeH, YYUTHIBAIOIee TOPU3OHTAIBLHOE PACIHOJIOKEHUE M KOHIIEHTPAIHH
pa3IMYHBIX BUAOB 3aCOpUTENIEH B BOJHOM IOTOKE BoJoToKa. HecMotpst Ha paboTtocmocol-
HOCTb, JIaHHasi KOHCTPYKLUSI UMEET CYIIECTBEHHBIH HEJJOCTATOK, 3aKJII0YAIONIUICS B HEOOX0-
JMMOCTH TIEPEyCTPOHCTBA BOJAOIPUEMHON YaCTH BOI03a00PHOTO OTOJIOBKA.

PesyabTaThl u 06cy:kaeHue. /[ ycTpaHeHUs BbIIEYKa3aHHOTO HENOCTATKa Mpej-
JIOKEeHa M pa3paboTaHa KOHCTPYKTHBHAsI CXeéMa BOJ03a00PHOTO OTOJIOBKA (BOAONPHUEMHHKA)
C CEJIEKTUBHBIM OTOOPOM BOJIbI U3 KaHaa, KOTOpasi MPOUJUIIOCTPUPOBaHA pUCyHKaMu 1-3.

Bomo3abopHbIii OT0JIOBOK OCHAIIEH PEryIupyrolie BOJOHENPOHUIIAeMONH MeMOpa-
HOM 9, 0o0opynoBaHHOI MpoemMoM (okHOM) 12. 3a60p BoAbBI U3 TPpeOYEeMOro TOPHU30HTA BOJHO-
r0 TMOTOKA B KaHaje 00ECIIEYMBACTCS ONPEACTICHHBIM MOJIOKEHHEM BOJJOHETIPOHUIIAEMOH pe-
rylIupyrouie MeMOpaHbl, IpU KOTOPOM OTKPBIT AOCTYH BOABI K (PUIBTPAIIMOHHON MaHEeNIn
BEPXHETO0, CPEIHETO WIIA HIDKHETO BOJOMPUEMHOTO sIpyca BOJI03a00PHOTO COOPYKEHUSI.

[Tonoxenue npoema 12 0THOCUTENBHO TOPU3OHTOB BOJIHOTO MOTOKA (Ha OTKOCE KaHa-
Ja) peryiupyeTcsl IMyTeM HaMOTKH WJIM OTJadd BOJOHENpoHHIIaeMoir MeMOpanbl 9 Ha Gapa-
6aH nebeku 7, KOTOPBIM yCTaHOBJIEH Ha YCTOSAX 6 1 000py10BaH peayKTopoM npusoja 11.

OyHKIIMOHUPOBaHUE (QUIBTPYIONIETO BOI03a00PHOTO OTOJIOBKA 00ECTIEYMBACTCS MPH
BBITTOJIHEHUH HIUKECTIeTYIOIMX OCHOBHBIX MoJjioxkeHui. [lepea HayamoM BereTalimoHHOTO Te-
pHOa OPOIIAEMBIX CEIIbCKOXO3SHCTBEHHBIX KYIBTYpP BOJ03a00PHBI OTOJIOBOK MPHBOIUTCS
B UCXOJIHOE cOCTOsiHME. PUIBTPYIOIIME MAaHEIH yCTAaHABJIMBAIOTCS Ha CBOM MeCTa B BOJIO-
npuemMHuke. bapaban 7 ¢ HaMOTaHHOM HA HETO PETYIHMPYIONMEH BOJOHEITPOHUIIAEMOU MEM-
Opanoii 9 u HampaBIIONMI Ball 8 yCTaHABIMBAIOTCS HA MOIBEMHOE YCTPOUCTBO. M3MeHeHue
MOJIOXKEHHSI peryIMpyIOLIel BoJIOHeNnpoHuIiaeMoir MeMOpans! 9, 000pyn0BaHHOI npoemom 12,
OCYIIECTBIISIETCS TIyTEM €€ TIepeMeleHIs] BBEPX WJIM BHHU3 MO OTKOCY KaHana. [lepemenienne
MeMOpaHbl 9 BHU3 110 OTKOCY KaHaia obecrednBaeTcst 0amnacToBbiM dseMeHToM 10, KoTopbrit
MOJI JICHCTBUEM CHJIBI TSKECTH CTPEMHUTCS CKATUThCA BHU3 TI0 OETOHHOMY KPEIUIEHUIO0 OTKOCa
U YBJIEKaeT 3a co0oit MmeMOpany 9, koTopyto otaaer 6apaban nedeaxu 7.

[Togpem perynupyromei BOJOHETPOHUIIAEMON MeMOpaHbI 10 OTKOCY KaHaja oOecre-
YMBAETCS €e HAMOTKOM Ha Oapaban nebenku 7. [Ipu 3ToM MemOpaHa (IIOJI0THO) MPOXOIUT Ye-
pe3 HampaBJSAIOUIMI Ball 8 U MOJAHUMAETCS BBEPX IO MOBEPXHOCTH OTKOCA KaHAJa.
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1 — nHO KaHana; 2 — OTKOC KaHajia; 3 — BOAOIIPUEMHUK; 4 — PuiIbTpyroIIKe naHen; 5 — BOJOOTBOIAIINN TPYyOOTIPOBO/I;
6 — neGenka A7sl cMaTBIBAHUS PEryJupyromeil MeMOpansbl; 7 — OapabaH JieOeKH Uil HAMOTKH PEryIrpylolieil MeMOpaHsbl;
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8 — HanparnsoIIKi B, 9 — perynupyroias BoJoHepoHuIiaeMas Memopana; 10 — 0ajiacTOBbIH 2JIEMEHT;
11 — npuBox nebeaku; 12 — OKHO B perynupyroiieii MeMOpaHe

Pucynok 1 — Cxema puabTpyromero Bo103ad0pHOro orojioBKa, HJIOCTPUPYIOLIAS M0JI0KeHUe
peryaupyoueii MeMOpaHbl Ipu 3a00pe BOAbI U3 HUKHET0 TOPH30HTA BOJHOI0 NOTOKA
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JlJis yMEHBIIIEHUSI BEIMYUHBI CHJI TPEHHS TIPH PETYIUPOBAHUU TIOJIOKEHHUS BOJOHE-
npoHunaeMo Memopansl 9 HeoOX0IMMO OCTaHOBUTH 3a00p BOJABI U3 BOJOHMCTOYHUKA B OPO-
cUTeNbHYI0 cuctemy. [locie ycraHoBIIeHUs TPeOYeMOro MOJIOKEHHUS TPpoeMa PeryaIupyromiei
MeMOpaHbI 3a00p BOABI AJIsl HYXK]] KaleJIbHON OPOCUTEIBHON CHCTEMbI BO30OHOBIISIETCS.

Kpome 3TOro0, npu OTCYyTCTBHHM B BOJTHOM IOTOKE KaHaJla SSBHO BBIPAXKEHHOTO pacipe-
JIEJICHUS 3arpsI3HUTENS TI0 €r0 TOPU30HTaM JAaHHBIN (QUIBTPYIOMINUNA BOJ03a00PHBIN OT0JIOBOK
MOJKET padoTaTh B peKUME, KOT/la BOJOHEIPOHUIIAEMast PETyIHpyoIias MeMOpana 9 Hamo-
TaHa Ha OapabaH 7, a 6a/IacTOBBIN 3JEMEHT (B COOTBETCTBUHU C PUCYHKOM 3) pacrojaraercs
HETMOCPE/ICTBEHHO Tepe] HampasistonuM BanoM 8. Ilpu 3Tom 3ab0p BOABI M3 KaHama OCY-
HIECTBIISIETCS Yepe3 BCe SPYChl BOA03a00PHBIX (PUIBTPYIOIINX MaHEIEH.

BriBOaBI

1 [Ipennoxena pauuoHanbHas U 3¢ HeKTUBHAS KOHCTPYKIIUS BO103a00PHO-0UHCTHOTO
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