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INOBBIINEHUE D®@PEKTUBHOCTHU DKCIUVIYATAIIUU
HACOCHBIX CTAHIIU OPOCUTEJIbHBIX CUCTEM

Lenvto uccnedosanuii sa6semcs HayyHoe 0OOCHOBAHUE KPUMEPUATIbHBIX 3HAYEeHULl I¢)-
GexmueHocmu dKCHAYAmayuyl HACOCHbIX CMAHYULL OPOCUMENbHBIX cucmeM. B cmamve pac-
CMampueaemcs. ONblm 3KCHIyamayuu u mooepuuzayuu yeumpobedichvix Hacocos /[2000-21,
OYEHUBAIOMCA XAPAKMEPUCTNUKY KAYeCmB8ad Nepekaiusaemol oOpocumenbHol 600bl NPU pas-
JUYHBIX Kpumepusax ee cocmoanus. [Ipoananuzuposansvl pe3yibmamsl NPOGEOEHHbIX HAMYP-
HbIX UCCAe008AHUL 20I08HBIX HACOCHBIX cmaHnyull cucmem Amy-3ane, [oxcuzax, Amy-byxapa u
Kapwu, komopwsie noxazanu, umo 601bui0l OUANA30H KOAeOAHUL YPOBHel U NOBbIUEHHAS
MYymHOCMb 800bl 8 peKke Amyoapbe, USMEHUUBOCb ee PYCid, Haaudue O0IbU020 KOIUYecmad
Mycopa YCI0ACHAIOM YCI08USL 80003a00pa.

Kniouesvie cnosa: macocuvie cmanyuu, usHOCOCMOUKOCMb, pabouee Koeco, HACOC-
Hblll azpezam, 6€30NACHOCMb.
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INCREASING THE EFFICIENCY OF PUMPING STATIONS
OPERATION ON IRRIGATION SYSTEMS

The purpose of research is the scientific substantiation of criterial values of the effi-
ciency of irrigation systems pumping stations operation. The article deals with the experience
of operation and modernization of centrifugal pumps D2000-21, assesses the quality charac-
teristics of pumped irrigation water under various criteria of its condition. The results of field
studies of head pumping stations of Amu-Zhang, Jizzakh, Amu-Bukhara and Karshi systems
were analyzed, which showed that a large range of level fluctuations and increased turbidity
in the Amu Darya River, the variability of its waterway, the presence of a large amount of
garbage complicate the conditions of water intake.

Keywords: pumping stations, wear resistance, impeller, pump unit, safety.

Oco0eHHOCTBIO CeNIbCKOro xo3siiicTBa pecnyonuk LlenTpanbHol A3uu siBiseTcs IIu-
POKOE pa3BUTHE MAIIMHHOTO opomeHus. OnbIT sKkcIuTyarauuu HacocHbIx cranuuii (HC) opo-
CUTEJIbHBIX CHCTEM TIOKa3bIBACT, YTO B MX PadOTE UMEETCS Psijl CYIIECTBEHHBIX HEJJOCTATKOB,
00yCJIOBJIEHHBIX HECOBEPLICHCTBOM IPOEKTHBIX PELIEHWH OCHOBHBIX 3J€MEHTOB. beszomac-
HOCTh OKCIUTyaTalli¥ aBaHKaMmep, BOJOIMPHEMHHUKOB, COPOYICPKHBAIOIINX COOPYKECHHUN
(CYC), BcacbIBaromux Tpyo HE OTBEYAET COBPEMEHHBIM TPEOOBAHHSIM.

K 2017 r. MOIHOCTH OCHOBHOT'O HACOCHOTO 00OpyAOBaHHUSA, OTpabOTABIIEro MapKo-
BBII (3aBOJCKOI) pecype, coctaBuna mo HC 6onee 70 % ycranoBiaeHHo# moirHocTH. Omipe-
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JIeNICHUE «JIMMUTHPYIOIINX) IEMEHTOB B U3MEHMBILUXCS YCIOBUAX 3KCIUTyaTallUU SBISAETCS
Ype3BbIYANHO aKTyalIbHOM 3a1adeil B Hadane XXI B.

JlnuTenbHasi SKCIUTyaTalUsl W3HOILIEHHOIO O0OpYIOBaHMs B YCIOBHUSX YXKECTOUalO-
IIUXCSI PEKUMOB €ro paboThl MPUBOJUT K YCKOPEHHUIO (PU3UYECKOTO0 M3HOCA Y3JIOB Hacoca
(pabouero koiieca, kamepsl pabouero KoJjeca, MOAUIMIIHUKOB), T. €. OCHOBHBIX Y3JIOB, BOCCTa-
HOBJICHHE KOTOPBIX TpeOyeT MOIHOM pa30opKU ¢ BBIBOJOM U3 IKCIUIyaTallMU HA JUIATEIbHBINA
nepuoa. B pe3ynbrare aToro cHmkaercs cpeaHeB3BenieHHbii KI1/ o6opynoBanus, yxymiia-
I0TCSl TEXHUKO-9KOHOMUYECKUE XapaKTEPUCTUKH.

Iobiuenue 3¢dexruBroctu skcruryaranun HC BO3MOXKHO TOJIBKO NMPHU CUCTEMATHU-
YeCKOM Hay4YHO-TIPOM3BOACTBEHHOW paboTe, HANpaBICHHOW Ha COBEPIICHCTBOBAHUE KOH-
CTPYKIIMM 000PYIOBaHMS U COOPYKEHUH, U3yYEeHHE MECTHBIX YCIOBUH U (haKTOPOB, KOTOpBIE
BIMSIOT Ha 3((EKTUBHOCTh U OE30MACHOCTh PabOTHl BCETO THAPOTEXHHUYECKOTO KOMILIEKCa
OpPOCUTENIBHOM CUCTEMBI.

K coxanenuro, neHTpoOex)HbIE U 0ceBble Hacockl, puMensembie st HC opocutensb-
HBIX CHCTEM, HE YYUTBIBAIOT clienuduueckux tpedoBanuil opocurenbHbix HC, Tak kak 3Tu
HACOChI NPeAHA3HAYEHBbI JUI IEpEKaYMBAaHUS YUCTOU BOJIBI.

OnpIT 3KcmuTyaTanu meHTpoOekHbIXx HacocoB J[2000-21 mokaszai, 4To HM3TOTOBIIC-
HUE WX B a0pa3MBHOCTOWKOM HCIIOJHEHUU HE CHU)KA€T MHTEHCUBHOCTH M3HAIIMBAHUS OpoO-
HEIMCKOB, 3aIIUTHBIX BTYJIOK, YIUIOTHSIOUIMX U 3aIUTHBIX KOJell IoJ Bo3aeiicTBueM abpa-
3UBHBIX YaCTHLI.

OCHOBHBIM BHJIOM H3HOCA KaMmepbl pabodero Kojeca OCeBOI0 Hacoca SBISETCS U3HOC
B 30HE OCH BpaileHus Jyonacreil. lyis m3Hoca paboueil MOBEPXHOCTH KaMmephbl XapakTepHa
HO3/IPEBaTOCTh, INTyOOKHE PAKOBHUHBI, I3BUHBI. MI3BECTHBI CIy4au, KOIrjja CTEHKH KaMephbl, U3ro-
TOBJIEHHOM U3 YIJIEPOAUCTON CcTalyu, pazpyiiainuch. [losBnenne Ha paboueill MOBEPXHOCTU Jaxke
HE3HAYMUTEJIbHBIX S3BUH U HEPOBHOCTEH BIICUET 32 COO0I pe3Koe MHTEHCUBHOE Pa3pyLICHUE.

Opnuum u3 myreit noseimenust 3¢ dexrnBaoctr padoter HC siBrisieTcst ymydinenne sKc-
IUTyaTalMOHHBIX KQ4eCTB MCIOJIb3YeMbIX arperaroB. OyHKIIMOHAIbHBIE HAPYIICHUS IKCILTya-
TAI[HOHHBIX PEKUMOB HACOCOB 3aBUCAT OT OOBEKTUBHBIX U CYOBbEKTHBHBIX (haKTOPOB.

Hanpumep, npu cHU>KEHUM YPOBHS BOJbI B HHXKHEM Obe(e yBEIUUYMBAIOTCS T'€0J1e3U-
yeckasi BbICOTa MOJbEMa U BBICOTA BCAChIBAHMS, TBEPbIE YACTULIbI, HAXOIAIIUECS B TIOTOKE
BOJIbI, IPUBOJAT K MHTEHCUBHOMY M3HAIIMBAHUIO DJIEMEHTOB HACOCOB, B PE3YJITATE KOTOPO-
ro CHWXaroTcs nojaada, Hanop 1 KIIJ[ HacocHBIX arperaTos.

K cyObeKTHBHBIM (hakTOpaM MOXKHO OTHECTH CTaTHUECKHM aAucOanaHc paboyero Koiaeca
Hacoca, HapylleHne FepMeTHYHOCTH IPOTOYHOM 4acTH Hacoca ¥ CU(oOHA Ha BOJIOBBITYCKE, H3-
JIOM JIMHUM BaJla arperatra, HECOOCHOCTb OCEH CTaTopa M pOTOpa ABUraTells, HEMPaBUIIbHYIO
cOOpKY WJIM TMOBPEXKJIEHUE AJIEMEHTOB arperaroB. HeucrnpaBHOCTH, CBSiI3aHHBIE C CYOBEKTHB-
HBIMHM (DaKTOpaMu, YCTPaHSIOTCSI NPU COOTBETCTBYIOILEM YPOBHE 3HAHMS OOCIYXHMBAIOLIETO
NepcoHaNa U Ka4eCTBEHHOM MPOBEICHUH PEMOHTHO-MOHTAXHbBIX U HAJIa[IOUHBIX padoT.

Bomnpochl noBeIIeHNUs SKCIUTYaTallMOHHBIX MOKa3aTeneld HacoCOB, CBSA3aHHBIX C 00b-
eKTUBHBIMHU (pakTOpamu, TpeOyroT pa3pabOTKM HaydYHO OOOCHOBAaHHBIX KOHCTPYKTHBHO-
TEXHUUYECKUX M IKCITyaTallMOHHO-TEXHOJIOTMYECKUX MEpONpPUATUI. 3aMeHa HacOCOB Ha HO-
Bble, COBpeMEHHbIE, Ooiiee 3(hpeKTHBHBIE MOJIENN MO3BOJIUT oOecrieuynuTh Oe3aBapuiiHyIO pa-
6oty HC opocurensubix cuctem [1].

JUnisi CHUKEHUsI YPOBHEH JIOMACTHBIX COCTABISIONIMX IMyJbCAllMi JaBICHUNA HEOOXO-
JUMO TIPUHATH MaKCUMaJIbHO BO3MOXKHBIN 3a30p MEXAY KOJIECOM M KOPIyCOM U CHUMAaTh
UPKYJISALUIO 110 JonacTsaM Kojeca. Paboune XxapakTeprCTUKH HOBOTO Hacoca ¢ pabouyuM Ko-
aecoM nuameTpoM Dy = 425 MM nokazanu cienyromue 3HaueHust KITI (nu%): pacuetHbie —
80,1-83,0, dpaxtuueckune — 80,7-86,4, orknonenne — 3,4-0,6 %. B mporecce mpoBOAMMBIX
UCIBITAaHUHN BUOpAMU U IIyM HEe HaOJII0JalINCh.

CpaBHUTENbHBIE WCIBITAaHWS BApUAHTOB pPA0OYMX KOJIEC HA HM3HOC MHPOBOJWINCH
Ha cepuitHoMm Hacoce J[2000-21 B 0IMHAKOBBIX AKCILUTYaTallMOHHBIX YCIOBHUSX.
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N3HOCOCTOIKME KadyecTBa UCTIBITAHHBIX PaO0YMX KOJIEC pa3HOM KOHCTPYKIIUU OIICHH-
BAJIMCh MTyTEM CPaBHEHHs HapaOOTOK Ha OTKa3 C MOMOINBI0 KOA(pHUIMEHTa OTHOCUTEILHON
n3HococTokocTu Ky (Tabnuma 1), KOTophli 1Jis CepUitHOTO Kojieca MPUHAT 3a 1.

Ta6auna 1 — KoadgpuuueHTs 0OTHOCHTEIBLHOM H3HOCOCTOHKOCTH Pa00o4unXx KoJiec

KomunyectBo ucnbitan- | Pasmep TBepabix MaccoBas HapaboTka K
HbIX pabouux KoJjec, IT. 4acTHUL, MM KOHLIEHTpauus, % | Ha OTKa3, 4 "
8 2,0-5,0 15-20 560-610 |2,30-3,05
4 0,5-2,0 20-23 620-710 [2,70-3,10

DKCIUTyaTallMOHHbIE MEPONPHUATHS JOJDKHBI OBITh HANpaBJIEHbl HA CHIDKCHHE cede-
CTOMMOCTH TIEPEKaYMBaEMOM BOJIbI, KOTOPAsl SIBJIICTCS TJIABHBIM TEXHUKO-3KOHOMUYECCKHM
nokazarenem HC.

PesynbTaThl MPOBEJACHHBIX HATYPHBIX WCCICIOBAHHMNA M JUATHOCTHKH IMOKa3alld, YTO
00JIBIION AMana3oH KoJieOaHU ypOBHEH M MOBBILIICHHAs MYTHOCTbh BOJBI B peke AMyaapbe,
U3MEHYMBOCTD €€ pyciia, HaTudue OOJBIIOT0 KOJHMYECTBA MyCOPa YCIOKHSIOT YCIOBUS BOJIO-
3a0opa ronosHbix HC cucrem Amy-3anr, Jxu3ak, AMy-byxapa n Kapuu.

B oOmiem ciyvae kayecTBO MepeKaunBaeMoOl BOJBI XapaKTepH3yeTcs HAOOpOM 7 Ta-
paMeTpoB: KOHICHTpalueH B3BEUICHHBIX YaCTHI], KOJMYECTBOM IUIABAIOMIMX TEJ, XUMHYe-
CKUMU CBOMCTBaMHU, IJIOTHOCTBIO, TeMIepaTypoit u ap. [1].

COBOKYITHOCTh 3THX HapamMeTpoB 00pa3yeT n-MepHbIA BEKTOP X (0O, Oy, ... O, ) Kade-
CTBa MepeKavynBaeMoOi BOJIbI (TabIuIa 2).

Tabauua 2 — YcJ0BHasl OLIEHKA XapPaKTEPUCTHK KAa4eCTBA MepeKayuBaeMoii BOIbl
NPH Pa3uYHbIX KPUTEPHUSIX ee COCTOSTHUS

Ornenka ITapameTp KadecTBa BOJbI
Cocrosinue
N KayecTBa MyTHOCTB HacpimenHocTs moroka
MepeKaYnBaeMOM BOIbI 3

B Oaytax IOTOKA, KI/M IJIABHUKOM
AOCOJIIOTHO YHCTast 4 10 0,5 1o 0,05
Yucras 3 0,5 < p <15 0,05 £ 8 <0,30
VMepeHHO 3arpsi3HeHHas 2 1,5 < p <30 0,30 < & <0,60
CwIbHO 3arpsi3HeHHAas 1 6oiee 3,0 ooinee 0,6

BrigenuM gBa OCHOBHBIX napameTpa: Pp— MYTHOCTBH IIOTOKa, KF/M3; o — HaCBhIIICH-
HOCTBH ITIOTOKA INIJITaBHUKOM:

,_k
Q’

SIWH'M' ,
w

rae R — pacxoj B3BEIICHHBIX HAHOCOB, KI/C;
Q — pacxon Boasl (mogaua HC), m%/c;

W, ., — 00beM MIaBaroIero Mycopa, M>;

W — 00beM cToka, M°.

IIpu BBICOKOI MYTHOCTH TlepeKaulBaeMoii BOJIbI, cofiepikarieil 10 5 kr/m> abpasusHoii
B3BECH, IIPOUCXOANT YCKOPEHHBIN M3HOC BHYTPEHHEH NMPOTOYHOM YacTH HAcOCOB, KOpILyca,
pabounx kozec u yriotTHeHui. Tak, Harpumep, abpa3uBHBIA U3HOC U U3HOC KOpItyca HaOIro-
naetcs B nporouyHoi yactu arperaroB HC «Kuszun Tena» u cocrasnser 40—48 %.

N3-3a HepaBHOMEPHOTO W3HOCA HAPYIIIAETCS ONTUMAJIbHBINA MPOQUIH JTOMACTEH, TOSB-
JISIIOTCS. HEYPAaBHOBEIICHHbIE MAcCChl, IPUBOJAILINE K CTATUYECKOMY U JTUHAMHYECKOMY JIHC-
6anancy pabouero koJjeca.

[ToBbiIeHHas! BUOpaLKs OMOPHBIX Y3JI0B (KPECTOBUH, MOJUIMITHUKOB, CTATOPA) BHI3bI-
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BaeT yXY/IIEHHE IKCILTyaTallMOHHBIX CBOMCTB arperatroB 3a cyeT OcialJIeHHUs] COCUHEHUH U
HETIO/IBM)KHBIX KpEIJICHUH, 00pa30BaHus 30H U HAKOIUICHUS YCTAJIOCTHBIX pa3pylleHUi B Me-
TaJUle ¥ CBAPHBIX I1IBaX, [IEperpeBa U HapyIIEHHUs yCIOBUN CMa3KU B HaNpaBIIAIOIIMX ITOAIINII-
Hukax. OOmuil ypoBeHb BUOpaluy 1 OMEHUE Bajla y HAIPABIISIONIETO NOAIIUITHAKA HACOCa OT-
nenbHbIX arperatoB HC «Hamanran», «Kapakynb», «Anary, «Kapayn bazap» 3Ha4MTENIbHO
NPEBBIIAIOT JIOIYCTUMBIE HOPMBL. Upe3mepHble TUHAMUYECKHE HAarpy3Ky Ha JonacTd pabounx
KOJIEC OCEBBIX HACOCOB, COIPOBOXJIAIOIIMECS OTPHIBOM JIOIAcTeH, MoTpedoBalu Mepexoza
Ha MOJHOCTBIO 3aBapHble paboune koieca. [1o 3Toi mpuunHe CHUYKAIOTCSI BO3MOXKHOCTH PEry-
JMPOBaHMSA MOAAYM HACOCOB ¥ CHHXPOHHU3ALUU PEKUMOB KackaHo# cxemsl pabotsl HC.

B cBa3u ¢ Tem, 4TO B moOcieIHEe BpeMs aKTHBHO PA3BUBAETCSI HOBOE HAIPABIICHUE
B uccaenoBaHuax Oe3zonacHoctd HC B paMkax BEpOSTHOCTHOIO MOAXOJA € MCIIOJIb30BaHUEM
METO/I0B COBPEMEHHOW TEOPHH HA/ICKHOCTH TEXHUUYECKUX OOBEKTOB, ONPEICIIEHHBI HHTEPEC
IPEICTaBIsIeT U OLIEHKAa YPOBHEH PHUCKA, KOTOpPbIE «3ajoxkeHb» B HopMmax it HC. Ananus
TAKOTO «HOPMAaTHBHOT'O» PHCKa MO3BOJIUT 00Jice 0OBEKTUBHO OLIEHUTH JOCTUTHYTHIH YPOBEHb
0€30I1aCHOCTH B MEIMOpPALMU U THAPOTEXHUKE, COIIOCTABUTh €0 C PUCKOM B JPYrux olna-
CTSIX TEXHUKH.

BaxuelimM daxkropom obecriedenuss HopmaTtuBHOM OezonacHoctu HC sBistoTcst
pacueTbl Ha OCHOBHBIE U 0COObIE COUETaHUs HArpy3ok U BozaeicTBuil. BepositHocTH peanu-
3allMM OCHOBHBIX COYETaHMN OJNM3KH K €MHHULE, a BEPOSITHOCTU Pean3alii 0COOBIX — BECh-
Ma Maibl. Jpyrumu cioBamMu, BO3MOYKHOCTh HACTYIUICHHUS SKCTPAOPIUHAPHBIX COOBITHIH Kak
[0 OCHOBHBIM, TaK M IO OCOOBIM COYETaHUSAIM MajoBeposiTHa. OJHAKO B MPUHIUIE OHA
HE MCKITIOYAETCS U €€ CIeIyeT YUUTHIBATh Kak (pakTop pucka.

Cpenu HOpMaTHBHBIX KO3()(ULMEHTOB BblAEIsAETCd KOI(DDULIMEHT HaIEKHOCTU Yn,
3HAUEHUsl KOTOPOIO YCTaHABJIMBAIOTCS IO MPHUHAJJIEKHOCTH OOBEKTAa K TOMY WM HHOMY
kiaccy. Mcnonb3oBanue ko3 uIMeHTa y, MO3BOJIET rapaHTUPOBATH ONpPEEICHHBIN ypo-
BEHb 0€30MaCHOCTH COOPYKEHUs yXkKe MO (PaKTy OTHECEHHS ero K COOTBETCTBYIOIIEMY Kiac-
Cy, HECMOTpsl Ha Jpyrue OoOCTOATENbCTBA HOPMHUPOBAHMs O€30IaCHOCTH, KOTOpPbIE HAlUIN
BBIpA)KEHUE B CUCTEME HOPMATUBHBIX KOA((DUIIECHTOB.

Koaddurment ycnoBuii paboTs Ye faiek oT popManu3anuu U B OOJIBIIMHCTBE ClIyva-
€B HCIT0JIb3YETCS CIEeUANNCTaMU KaK HHCTPYMEHT KOMIIEHCALUK UX HE3HAHUS POJIU Pa3jiny-
HBIX (PAKTOPOB M OOCTOATENILCTB MPU PACUETHOM 00OOCHOBAHUH HAJIEKHOCTH O0BEKTA.

[lenecooOpa3Ho oneHMBaTh HE OJMH, a JIBA YPOBHS HOPMATHUBHOTO PHUCKA, JIOMyCKae-
MOT'0 Ha COOPYXEHHMHU: BEPXHIOIO I'PaHMIly PUCKa (Sup), KOTOpast ONpeeseTcsl TOIbKO Kiac-
coM 00BEKTa, U HIKHIOW (inf), KOTOpas MOXKET OBITh TOCTUTHYTA JJISl JAHHOTO COOPYXEHUS
HC npu BeIOpaHHOM Ki1acce 3a cYeT APYrux KodpUImueHTos [2].

HezaBucumo ot paxtrueckoro npoextHoro ucnoiaHenuss HC ee 6e3onacHoe GpyHkuu-
OHMPOBAHHUE ONPENEIACTCS BIMSHUEM CIEIYIOIIMX KPUTEPUEB, MOMJIEKAIUX OLCHKE IIPU
skcruryaTaruu HC:

- HCIPAaBHOCTh U PabOTOCHOCOOHOCTh OCHOBHOT'O HACOCHO-3HEPreTHYECKOro 000py-
JIOBaHMUSI,

- UCIPAaBHOCTh U pabOTOCIIOCOOHOCTH BCIIOMOIaTeIbHOro 0bopynoBanus u cucrem HC;

- IPOYHOCTb, YCTOHYMBOCTh U IMPOMYCKHAsI CIIOCOOHOCTh TMIPOTEXHUUYECKHX COOpPY-
YKEHUH U UX OTAENbHBIX 3JIEMEHTOB;

- JOCTaTOYHOCTb MOJIIOPa (BBICOTHI BCACBIBAHUS HACOCA);

- npucnocobnenHocts HC k mpenynpexaeHuto, J0KalIu3aluil U YCTPaHEHUIO MOCe -
CTBUM BO3MOKHBIX aBaPUMHBIX CUTYALIN;

- HQJEKHOCTh CPEJICTB MPOTUBOABAPUIHON 3AIMTHI M1 CUTHAIM3ALMH, YCTAHOBICHHOM
Ha 000py/I0BaHUH.

Paznenennie HC Ha oTnenbHBIE SJIEMEHTHI B LENSAX OMPEISICHUsT YCTOMIMBOCTH, 0€3-
onacHocTH (pyHkuroHupoBaHuss HC u skcnepTHON OIEHKH TEXHUYECKOTO0 COCTOSIHUS MPOU3-
BOJUTCA B JJOTHYECKON MOCIIEI0BAaTEIBHOCTH OT BO/103a00pa /10 HAIOPHOro bacceiHa.
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1 J{st moBbIieHus] OE30MaCHOCTH U ycToWumBoi 3kcruryatannu HC pekomeHmyeTcs
pa3paboTaTb HOPMATUBHBIE JOKYMEHTBI, KOTOpbIE ONpPEIesii Obl YCIOBUS I0JIBOJA BOJBI,
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HOW OLICHKH CTEIIEHU PHCKa IIPU BO3ACUCTBUU PECYPCa IKCILIyaTalliu.
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OB30P U AHAJIN3 CYHIECTBYIOIIUX CPEACTB
NU3MEPEHUSA YPOBHSA BO/JAbI (IIEPEITAJIA YPOBHEMN)
HA OTKPBITBIX KAHAJIAX OPOCUTEJIBHBIX CUCTEM

B cmamve npuseden 0630p cywecmeyrowux cpedcme uzsmepenus yposHs 600bl Ha OM-
KPbIMbIX KAHANAX OpoCUmenbHuix cucmem. Onucamvl cpedcmea umepenus, 8vinycKaembvie
KAK OmeyecmeeHHOll, MaK u 3apyoeicHoll NPOMbIULIEHHOCMbIO, 0N NPOCMEUuUx 00 0amuyu-
K08, NO3BONAIOWUX OP2AHU308AMb NOJHYIO ABMOMAMU3AYUI0 npoyecca uzmepenus. Buinon-
HEHHBII AHATU3 CPeOCmE UBMEPEHUsl NOKA3AL, YMO NpU pPeueHuu MeXHUYeCKUxX 8ONnpocos
Kpome 00CMOBEPHOCIU UBMEPEHUSL HEOOX0OUMO MAKIHCe YUUMbIBAMb YO0OCMBO 0OCIYHCUBA-
HUS,, CMOUMOCHb MO20 UIU UHO20 OAMYUKA U B03MOICHOCMb UCHOIb306AHUSL OAMYUKOS
VPOBHS HA NYHKMAX 6000y4ema npu OmMcymcmeuu d1eKmpoCHAOHCEHUSL.

Kniouesvie cnosa: ypoeenv 600bl, 6000MepHasL pelika, OYUKOGbll yposHemep, cU0po-
cmamuyeckull 0amyux yposeHsl, YIbmpazeyKoeol 0amuyux.
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REVIEW AND ANALYSIS OF EXISTING MEANS OF WATER
LEVEL MEASUREMENT (LEVEL DIFFERENCES)
IN OPEN CANALS OF IRRIGATION SYSTEMS

The article provides an overview of the existing means of water level measurement in
open canals of irrigation systems. Measuring instruments from the simplest ones to sensors
that allow to organize a complete automation of measurement process produced by both do-
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