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INPUMEHEHUE 'NJPABIMYECKHX CPEJCTB PEI'YJINPOBAHUWSI
BOAOINOJAYA U BONOYYETA U151 COOPYKEHUH
BOAOXO3AUCTBEHHOI'O CTPOUTEJBCTBA

Omnucan pa3paboTaHHbBII THAPOPEryNIATOP YPOBHs HMKHEro Obeda ¢ kamepoi mnepe-
MEHHOTO 00beMa M PacxoJ0OMep C UYBCTBUTEIHHBIM 3JIEMEHTOM B BUJE PEIICTKH JUIS BHYT-
PHUXO35IICTBEHHBIX KaHAJIOB OpPOCUTENBHBIX cuUCTeM. lIpeanoskeHHbIe KOHCTPYKLIUH HE Tpe-
OYyIOT JIOIOJHUTEIIBHOTO MCTOYHUKA 3JIEKTPOCHAOXKEHUS U PEKOHCTPYKIMH CYLIECTBYIOIUX
THJIPOTEXHUYECKUX COOPYKEHUH, OTIMYAIOTCS MPOCTOTOM U Ha/Ie)KHOCTHIO B padoTe.
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BOJIOBBIITYCK, BOJIOYYET, pacX010Mep.

A. A. Pakhomov, N. A. Kolobanova (FSBEE HPE “Volgograd SAU”)

HUDRAULIC CONTROL MEANS FOR WATER SUPPLY AND
MEASUREMENT FOR WATERWORKS FACILITIES

The developed hydro-regulator for downstream level of the distribution irrigation can-
als equipped with a variable-volume chamber and a flow meter with a lattice as a detecting
element is described. The suggested constructions do not require additional power supply and
redesign of the existing hydraulic facilities; they are reliable and simple to use.

Keywords: irrigation system, hydro-regulator, automated water outlet, water control
and measurement, flow meter.

CrpoutenbcTBo ruapoTexHuyeckux coopyxkenuid (I'TC) unm ux mopep-
HU3allKs Ha MEJMOpPATUBHBIX CHCTEMax Ha COBPEMEHHOM 3Tame TpeOyeT BHe-
JIpEHUS CPEACTB aBTOMATH3ALMN ISl YIPABJIEHHUS IIPOLIECCOM BOJOpACIIpEaese-
HUS U CPEJICTB BojgoyyeTa [1, 2].

I'mapoTrexHnYecKoe CTPOUTEIBCTBO HA MAaruCTPaJbHBIX KaHalaxX U MeExX-
XO34MCTBEHHOW CETH OCYIIECTBISIETCS, KaK MPAaBUJIO, C MPUMEHEHUEM CPEJICTB
AIIEKTPOABTOMATHU3ALUHA COOPYKEHUN BOJOPACIPENEIICHNS, TOT1a KaK HA HU30-
BOM 3BEHE OPOCHUTEIBHOM CUCTEMBI CIEIYET OTAATh MPEANOYTEHHE CPEACTBAM
rUAPOaBTOMATUKH. B Hacrosiee BpeMs, KOrjaa BoJa cTajia JOPOTOCTOAIINM TO-
BapoM, AJisl 3P(GEKTUBHON SKCILUTyaTallud OPOCUTEIBHBIX CUCTEM U PAallMOHAIIb-
HOT'O MCIOJIB30BaHUS BOJAHBIX PECYPCOB AOJDKEH MPOU3BOIUTHCS ONEPATUBHBIM
U OOBEKTHBHBIA y4YeT BOJBI, @ TUAPOTEXHUUYECKHE COOPY>KEHHUS Ha KaHalax —

o0ecreYnBaTh nmoaavy 3aaaHHBIX PaCXOOd0B. Bce 310 npeaonpcacInIIO HallpaB-
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JIeHUE HalmuxX pa3paboTOK M HMCCIEOBAaHUM B OOJACTH Pa3BUTUSI CPEIICTB TUJI-
pOaBTOMATUKU U BOJOYYETA.

Hamu pazpabotana KOHCTPYKUHS TUAPOpPErysiTopa [3] ypoOBHSI HUKHETO
oneda, KoTopas COACPKUT BOJIOBHIITYCKHYIO TpyOy 1 (pucyHOK 1), IIUTOBOM 3a-
TBOP 2, OCh BpallleHHs 3 U KaMmepy 4 mepeMeHHOro o0beMa, KoTopast 00pazoBaHa
HAlOpHBIM IIUTOM 5, OCHOBaHHWEM 6 M THOKOH O00OJOYKOH 7, 3aKperieHHOMN
10 MEePUMETPY OCHOBAHMSI U HAMOPHOTO muTa. HanmopHeIil T 5 coeiuHEH *xe-
CTKO OJTHOM M3 KPOMOK C MOJIOTHHUIIEM 3aTBopa 2. Kamepa 4 nmepeMeHHOro 00b-
eMa coo0IIeHa ¢ BOJIOBBIMYCKHOM TpyOo# 1 oTBepcTueM 8. 3aTBOp 2 ympasis-
€TCS IMOIIaBKOM-IIPOTHUBOBECOM 9, KOTOpBIM CBA3aH mTaHro 10 ¢ HanmopHbIM

mroM S. [locnenHuii 3akpenyieH Ha OCH 3 BpalCHUs.
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a — 3aTBOP 3aKpbIT; b — 3aTBOP OTKPHIT; 1 — BOAOBBITyCKHas TpyOa; 2 — IIUTOBOM 3aTBOD;
3 — ocb BpalleHus; 4 — Kamepa rnepeMeHHOro o0beMa; 5 — HaopHBIN IUT; 6 — OCHOBAHUE;
7 — rubkas 060s04Ka; 8 — oTBEpCTHE; 9 — MOTIaBOK-TIpoTHBOBEC; 10 — mtanra

Pucynok 1 — KoHCTpyKIMs aBTOMATH3MPOBAHHOIO
TPYy0O4aTOro BOJAOBBINYCKA

ABTOMAaTHU3UPOBAHHBIA TPYOUaTHI BOJOBBIMYCK pabOTaeT CIIEAYIOIIUM

oOpazom. [lepBoHauaabHOE MONOKEHWE: TTOTUTABOK 9 M HAMOPHBIA ITUT 5 3aHU-
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MaloT HIKHEE KpaliHee IMOJIOXKEHHUE, pU 3TOM Kamepa 4 rnepeMeHHOro oobema
MMeeT MUHUMAJIbHBIN 00BEM, a 3aTBOP 2 TOJHOCTHIO OTKPHIT.

Bona mo BomoBeimyckHoi TpyOe 1 u3 BepxHero Obeda MOCTymaer
B HIDKHMI Obed. B 3TO Bpemsi 3HaueHHS MOMEHTOB CHJI OT JaBJIE€HHUS BOJbI
Ha 3aTBOP 2 M HAMOPHBIN IUT 5 OyayT paBHBIMU. JTO PAaBEHCTBO COXpaHSAETCS
3a CYET TOrO, 4TO pabouMii HAmop BOABI JCHCTBYET HE TOJIBKO Ha 3aTBOp 2,
HO U Ha IIUT 5.

[lo mepe 3amojiHeHHs] HUXKHErO Obeda MOIIAaBOK 9 ¢ HAamOpHBIM IIU-
TOM 5 HayMHAIOT NEpeMeIaTbcs BBEPX, BOJa M3 BOJOBBINTYCKHON TpyOsl 1
II0 OTBEPCTHUIO 8 IMOCTYIAET B KaMepy 4, BCIEACTBUE YErO BO3HHUKAET 3aKpBbI-
BAIOILIEE YCWIME U 3aTBOP 2 HAUYMHAET 3aKPBHIBATHCH.

B MOMEHT NOCTHKEHHMsI 3aJJaHHOTO YPOBHS MOIUIABOK 9 M IIMT 5 3aHU-
MaroT BEpXHee KpalHee MOJoKeHUe, Kamepa 4 UMeeT MaKCUMaJIbHBIM 00beM,
3aTBOp 2 3aKphbIT, MOJavya BOAbl B HWXKHUN Obed mpekpamaercs. [Ipu stom co-
XPpaHSIETCS PABEHCTBO MOMEHTOB CHJI OT JAAaBJIEHHUS BOJBI HA HAIIOPHBIN IIUT 5 U
3aTBOP 2. 3aKpBIBAIOIIEE YCUIIME CO3JAETCS TOABEMHOM CUIION MOIUIaBKa 9.

B ciiydyae nonukeHust ypoBHsl (HM>KE 3aJaHHOTO) MPOUCXOIUT OOpaTHBIN
npouecc. [lonnaBok 9 uaer 3a ypoBHEM BOABI BHU3, TOATOMY HalOPHBIN IIUT 5
OMyCKaeTcs, 00beM KaMepbl 4 YMEHBIIIAETCS, a 3aTBOP 2 HAYMHAET OTKPHIBATh-
csi. Boma BHOBB 3amomnHseT HIKHHN Obed 10 3amaHHOro ypoBHsA. [Ipu sTom
TaKXe JIOJDKHO COXPAHAThCS PABEHCTBO MOMEHTOB CHJI, IEUCTBYIOIIMX Ha IIUT
Y 3aTBOP.

OCHOBHOE OTJIMYME [aHHOTO aBTOMAaTHU3HPOBAHHOTO BOJOBBIITYCKa
OT U3BECTHBIX 3aKJIKOYAETCS B TOM, YTO KOHCTPYKIIHS €r0 BKIOYAET COYETAHUE
ruOKOro M >KE€CTKOro 3JIeMEHTOB. [Ipu 3TOM TMOKHIl 371€MEHT HaXOJUTCS BHE
30HBI BO3/IEUCTBUSA MOTOKA, MPOXOAIIETO MO TpyOe BOJIOBHINTYCKA.

PazpaboTanHass KOHCTPYKIHS SIBJISIETCS TPOCTOM M HEMATEPUATIOEMKOM.

Jlis BHEJpEeHUs TpesiaraeTcsi aBTOMaTU3UPOBAHHbIN TpyOUYaThlii BOMIO-

BbITyCK ATB-400, koTOpBIi 00J1a1aeT CACAYIONIUMUA TEXHUUYECKUMH MPEUMY-
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HIECTBAMM:

- IPOCTOTa W HAJIE)KHOCTh KOHCTPYKLHU 3a CUET COYETaHUs] TMOKUX U
KECTKUX JIEMEHTOB;

- KOMITaKTHOCTh: PETYISATOP YCTaHABIMBAETCS HA BHIXOJHOM TOPIIE TPY-
OBl BOJIOBBIITYCKA;

- IPOCTOTAa MOHTa)Xa PEryjsTopa, HE TPeOyeTCs CYLIECTBEHHOIO Iepe-
YCTPOMCTBA TUIOBBIX THIPOTEXHUUECKUX COOPYKEHUN;

- BO3MOYKHOCTb CHUKEHHUS METAITIOEMKOCTH 3a CYET MCIOJIb30BAHUS T10-
JUMEPHBIX MaTEPUAJIOB.

B xozxe u3ydeHus npouecca BOAOPACHPENEIECHUS HA OPOCUTEIbHBIX CHC-
TeMax ObUIO YCTAHOBJIEHO, YTO OCHOBHBIE ITPOTUBOPEUHS MEKIY NOTPEOUTEIEM
Y IIOCTaBUIMKOM BO3HMKAIOT B Bogoydere [4, 5]. IIpeogonenue 3Tux mpoTUBO-
peYnii BO3MOXKHO IYTEM HCIIOJIb30BaHUs HA OPOCUTEIIHOM CUCTEME TaKOM TEX-
HOJIOTHH BOJIOy4Y€Ta, KOTOpasi o0ecreynia Obl BEICOKYI0 00bEKTUBHOCTh U HE3a-
BHCHMOCTB y4e€Ta BOJIbI, U TAKUX CPEJCTB BOJAOYYETA, TOYHOCTh U3MEPEHUS KO-
TOPBIX MOTIJ1a Obl YOBJIETBOPUTH NOTPEOUTENS BOABI U MOCTABILIHKA.

CymiectByromue npubOpsl U yCTPOHCTBA U3MEPEHUs pacxoja BOJbI, 3a-
pYOEKHBIX U OT€YECTBEHHBIX MPOU3BOAUTENEH, MPAKTUUYECKH HE UMEIOT MpPH-
MEHEHHSI Ha OPOCUTENBHBIX KaHalax Mo MpUYMHAM HU3KOM TOYHOCTU U3MEpe-
HUS, OTCYTCTBHUS Ha MOCTaX BOJAOYYETa AJIEKTPOCHAOKEHHUSI, BHICOKOM CTOMMO-
CTH IPUOOPOB U CIOKHOCTU B DKCILITyaTallUH.

BBeznenne miaTHOro BOJOMOJIb30BaHUS TPEOYET OT MOCTABUIMKOB BOJIBI
OCHAILIEHUSI MYHKTOB BOJOYY€Ta TEXHUYECKHMH CpPEICTBaMH, 00ecreynBalo-
IIMMU COBPEMEHHBIH YpOBEHb KOMMEpPYECKOTO0 BOJOYYETa, BHEIPEHHUS MpO-
CTBIX, HaJIEKHBIX U SJHEPTrOHE3aBUCUMBIX CPEACTB U3MEPEHUS.

[Ipennmaraemsiii pacxogomep (PUCYHOK 2), BKJIHOYAET UYBCTBUTEIbHBIN
3eMEHT | B BUJE PEUIETKH, COCTOSIIEN U3 MJIOCKUX IMPOJOJBHBIX U HONEpey-
HBIX TJIAHOK [6, 7]. UyBCTBUTENbHBIN 3€MEHT | XKECTKO 3aKperyieH Ha HUX-

HEel YacTu pbluara 2, OH yCTAHOBJIEH Ha OocH BpaileHus 3. B BepxHem ruieue
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pplyara 2 uMeeTcs OTBEPCTHE, K KOTOPOMY KPENMUTCS NPYKUHHBIA JTUHAMO-
MeTp 4, yCTaHOBJIEHHBIN B 3auuTHOM KopoOe 5. Kopob 5 xecTko 3adukcupo-

BaH B LIEHTPE THAPOMETPUYECKOro MOCTHKA 6 KaHana 7.

(il
II
|
|
A

a) b)

a — oOLIMii BUJ PACIIONIOKEHHUS pacXo0Mepa Ha KaHaile; b — mpuHuMnuanpHas cxema
paboThl; ¢ — epBOHaYaIbHOE MOJI0KeHHue; d — pabouee nmosiokeHue; 1 — yyBCTBUTEIbHBIN
AJIEMEHT; 2 — HYDKHSISL 4acTh pbluara; 3 — ocb BpallleHUs; 4 — IPYKUHHBIA JUHAMOMETP;
5 — 3aIUTHBINA KOPOO; 6 — THAPOMETPUUECKUIA MOCTHK; 7 — KaHaJ

PucyHnok 2 — O0muii BUJ pacnosiosKeHusi pacxoaoMepa Ha KaHajie U
NPUHIHUIIMAJIBHASA cXeMa padoThl

Paborta mpennaraemMoro ycTpoicTBa OCYIECTBISACTCS CICAYIOIUM 00pa-
30M. [lepBoHavabHOE, UCXOAHOE TTOJ0KEHUE YyBCTBUTEIBHOTO dJieMeHTa 1 —
BepTUKalbHOE. JluHamoMeTp 4 mokasbiBaeT HyJieBoe ycuiue. [lon BozumeicT-
BUEM IOTOKA BOJBI B KaHajie 7 HA YyBCTBUTEIIbHBINA 3JIEMEHT | BO3IIENCTBYET
TUAPOIMHAMHUYECKOE JIaBJIEHUE, KOTOPOE OTKJIOHSIET pblyar 2 B CTOPOHY Ha-
npasjeHus TeueHus. Haxoasmumiica Ha IpyroM KOHIIE pelyara 2 1uHaMmomerp 4
MOKAa3bIBAET BEJIMYMHY YCUJIMS, MEpPEeAaHHOTO yepe3 pbiuar 2. [lo BenumuuHe
3aMEpPEHHOr0 yCUJIMS YCTaHABIMBAEM PAacXo/l BOJbI B KaHAJIE.

OCOOEHHOCTBIO MPEIaraeMoro yCTpOUCTBA SIBJISIETCS] TO, UTO BIIEPBBIE
B KAYECTBE YYBCTBUTEIBHOIO 3JIEMEHTA HCIIOJb3YyETCS PELIETKA, KOTOpas OX-
BaThIBACT aKTUBHYIO 30HY CE€UEHHMS KaHajga. Hamu ObUIM BBITIOJIHEHBI PACUEThI
M0 ONTHUMH3AIUY F'€OMETPUUECKHUX MapaMeTPOB KOHCTPYKIIMU U JIaOOpaTOpHbIE
WCCJIENOBAHUS C LEJBI0 OMPEAEICHUS TUAPABINYECKUX XaPAKTEPUCTUK U TOY-

HOCTH USMCPCHUS pacxoa.
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KOTOPOM K BHEIPEHUIO MPEAJIaraloTcsl TpU UCnoHeHus (tadnumna 1).

Pa3pa60TaHa MCTOJHKAa MHXXCHCPHOI'O pacducTa pacxogomMepa, COoriiacHo

Taﬁ.lmua 1 — TexHuyeckue MOKAa3aTe/Jd IITAHTOBOI0 pacxoaomMepa
C pemi€eT4YaTbiM YYBCTBUTCJIbHBIM 3JIEMECHTOM

Tun pacxogomepa
Ne ITokazarenu PIIL05 PLLI-0.8 PII1.0
1 | [IpenenwHBINA pacxon KaHama, M/c 0,5 0,75 1,2
2 | IlpenenpHas TiryOMHA B CTBOPE U3MEPEHUS, M 0,7 0,9 1,2
3 | lupuna xaHanga no gy, M 0,5 0,8 1,0
['eomeTpuueckue napameTpsl perieTKU:
- JJIMHA TOPU30HTAIBHBIX IIAHOK, M 0,504 0,746 0,988
- INTMHA BEPTUKAJBHBIX IJIAHOK, M 0,492 0,61 0,846
4 | - ToNIIMHA MJIaHKW, MM 2 2 2
- IIMPUHA TJIAaHKH, M 0,02 0,02 0,02
- KOJIMYECTBO AYEEK MO TOPU30HTAIIH, IIIT. 4 6 8
- KOJIMYECTBO SIYEEK 110 BEPTUKAJIH, IIIT. 4 5 7
5 | AxTuBHas TIONIAAb PEUIETKH, M 0,0404 0,16084 0,2844
6 | Bec uyBcTBUTEIBHOTO A7I€MEHTA (PEIIETKH), KT 0,620 2,471 4,368
7 | llorpemHocTh u3Mepenusi, % 2,5 2,5 2,5

BoiBOALI.

I Perynmsarop tuna ATB-400 pekomeHayeTcss Mg BOJOBBIITYCKOB C IIPO-

. 3
MYCKHOM CIOCcOOHOCTRIO 710 0,2 M”/C TIpU THAPABIMYECKOM TIEepenaje coopyke-

Hu 10 0,6 M.

2 B pesynbrare BHeApeHuss ATB-400 mossimaercs npoU3BOAUTEIBHOCTD

Tpyda PEryJIMPOBIIMKOB W JIOCTUTaeTCs JKOHOMHS OPOCUTEIIBHOM BOJIbI
Ha 15-20 %.

3 I[Ipennaraembie KOHCTpYKIMKU pacxogomepon (PIII-0,5; PII-O0,8;
PIII-1,0) pekoMeHayIOTCS JJIsl MCIOJIB30BaHUS Ha KaHAJIAX BHYTPUXO3SIIICTBEH-
HOM OPOCHTEIBHOM CeTH ¢ MPOMYCKHOMN CIIOCOGHOCTBIO 10 1,5 M'/c, MUpHHOIL

KaHaJja 1o JHy 10 1 M u rimyOuHoi HanojaHeHus He 6oee 1,5 M.
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