(demnst, a B Meproj; MacCoOBOTO IBETCHUS 3PPEKTHBHOCTH UCIIOIB30BaHMSI COTHEUHOMN
SHEPTUHM HECKOJBKO YMEHBIIAETCS B CBSI3U C 3aTCHEHHWEM HIDKHUX SPYCOB JINCTHEB
BEPXHHUMU;

- MakcuMaibHbIMKH ToKazatenu UIID ompemesneHsr y pacreHuil Kaprodess
copta CrnaBsiHKa TpU BO3JENBIBAaHUU 1O (OHY MpuMeHeHus! NysPysKys JTOKaIbHO U
00paboOTKK TMOCeBa AarpoOCTUMYJIMHOM- CYIICCTBEHHOW pasHHIBI B  YPOBHSIX
ypoKaiiHOCTH KIIyOHE# kapToderns B 3aBUCUMOCTH OT HCCIEAYEMBIX 103 YAOOpeHui
u OuompenapaToB HaMH HE YCTAHOBICHO, HE3HAYHTENBHBIM IIPEHMYIICCTBOM
(B mpefenax TOTPEIIHOCTH OIBITa) BBHIACISUICS BAapHAHT C  arpOCTHMYJIMHOM.
U3 uccnenyeMpix copToB 0Ooiee BBICOKYIO YpOXAaWHOCTh KITyOHeH oOecmednBain

CpemHecTenbIi copT kKaproderns CrnaBsHKA.

VK Ne 626.83
IoBbimenne 3¢ PeKTUBHOCTH IKCILIYATAMHA HACOCHBIX
CTAHIUI OPOCUTEJIbHBIX CUCTEM
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M.MamaxxOHOB, TOKTOpP TEXHUYECKUX Hayk, mpodeccop. b.M.[llakupos,
Ka"auaar Texuuueckux Hayk. P.JO.Iepmaros, accuCTEHT

«AHIMDKAHCKHH CEJILCKOXO3SAMCTBEHHBIN NHCTUTY T»
r.Aagmkas, PecnyOmika ¥Y30exkuctan
B crarpe paccMOTpEHBI BOIIPOCH MOBHIHICHHS 3(P()EKTUBHOCTH 3KCIITyaTaI[HN
HACOCHBIX CTAHIHMHA OPOCHUTEIIBHBIX CHUCTEM /IS YIYYHIICHHS BOJOOOCCHEYCHHOCTH
OpOUIAEMBIX 3€MEIb.
The article deals with problems of increas ing the efficiency of operation of the

irrigation systems pumping stations to improve water availability of irrigated land.

B ycnoBusax aeduuura BOAHBIX M DHEPreTUUECKUX PECYPCOB, A PAa3BUTHS
OpOIIAEMOro 3eMie[eNust, TpeOyercs TOBBICHTH 3(P(EKTUBHOCTh IKCILTyaTaALMH
HACOCHBIX arperatoB pa3padOTKOW KOHKPETHBIX MEpONPUATHH IO CHIIKCHUIO
WHTEHCHBHOCTH H3HOCA JeTajed NEeHTPOOEKHBIX M OCEBHIX HacocoB. PemieHune
JaHHOM  mpoOieMBl  BO3MOXKHO IyTEM  BBIOOpPa  ONTHMANBHBIX  PEKUMOB
IKCIUTyaTalluy, KOHCTPYKTHBHBIX HM3MEHEHHH OTNENBHBIX Y3JI0B M OIpeIeieHueM
MEXPEMOHTHBIX CPOKOB UX CITY>KOBI, yAyUYIIEHUEM THIPABINUYECKUX XAPAKTEPUCTHK
BOAOIPUEMHBIX COOPY>KEHHUH M ¢ Hauwlydlledl opraHusaunueil ydé€ra BOLONIOAAYU
HacocHbIX arperaroB. OmHMM M3 mHyTed  noBbIIeHHs 3(PGHEKTHBHOCTH pabOTHI
HacocHbIX cTaHuui (HC) saBnsercs ynydlneHHe 3JKCIUTyaTallMOHHBIX IMOKazaTesel
HACOCHBIX arperaroB, YTO IPHBOJAMUT K CHIDKCHHIO Ce0ECTOMMOCTH I10jaBaeMoil
Bobl. OYHKIMOHAJIBHBIE HAPYIICHHWS HKCIUTYaTallMOHHBIX IOKa3aTeliell HacoCOB
3aBHCAT OT OOBEKTUBHBIX M CYOBEKTHBHEIX (axTopos [1,2,3].

K o0BeKTHBHBIM (hakTOpaM OTHOCATCA THAPOJOTHYECKAs] XapaKTepHCTHKa
BOJIONCTOYHMKA, T.C. U3MCHEHHE YPOBHS BOIBI B BOJOMCTOYHHKE, KOHIIEHTPALHA,
KPYIHOCTb M  MUHEpPAJOTHYECKHH cOcTaB TBEPABIX B3BEUICHHBIX  YaCTUII,
HaXoIAIMMXCA B mepekaynBaeMoii Boge. TBEpIpIE YacTHIBI, HAXOANINECS B ITOTOKE
BOJIBI, MPUBOAT K MHTEHCHBHOMY W3HAMIUBAHUIO DIIEMEHTOB HAcOCa, B pe3yibTare
KOTOPOTO CHHJKAIOTCS TMojada, Hamop u ko3¢ ¢uuueHt monesHoro aeifcteus (KIID)

Hacoca.
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K cyObexTvBHBIM (haKTOpaM MOXKHO OTHECTH CTaTHdeckuii aucOamaHc pabodero
KOJIeca Hacoca, HAPYIIEHHe TePMETHYHOCTH TPOTOYHOM YacTH Hacoca M cudoHa Ha
BOZOBBITYCKE, U3JIOM JIMHUN Bajla arperara, HECOOCHOCTh ocel craropa 1 poropa JABurareiis,
HENpaBWIbHAA COOpKAa MM TIOBPEXK/CHUE 3JIEMEHTOB ONOPHOH YacTH M IOJIIMITHHKOB
arperaToB, a TalOKe HEUCIPABHOCTH OT/EMBHBIX JIEMEHTOB JJIEKTPOIBUTATENCH U
AEKTPOTEXHUYECKON  armaparypbl.  JlaHHble  HEHMCHPaBHOCTH  JICTKO  YCTPaHSIHOTCS
BBICOKOKBATU(DMIMPOBAHHBIM ~ OOCITY)KMBAIOIMM ~ IIEPCOHAJIOM M KAYECTBEHHBIM
TIPOBEZICHAEM PEMOHTHO-MOHTKHBIX 1 HAAJI0YHBIX Pa0OT HACOCHBIX arperaroB.

Borpockl MOBBIIICHHS] 3KCIUTYaTAHOHHBIX MOKa3aTeiiedl HacoCOB, CBSI3aHHBIX
¢ 00beKTHBHBIMK (QakTopamu, TpeOyIOT pa3paboTKH HayIHO-0OOCHOBAHHBIX
KOHCTPYKTHBHO-TEXHHYECKHX, MPOCKTHBIX M SKCINIyaTalMOHHO-TEXHOJIOIMYECKHX
MEPOLPUATHH.

OKCIUTyaTallMOHHEIE MEPOIIPUSTUS TOJDKHBI OBITh HAIPABICHBl HA CHIDKCHHUE
ce0ecTOMMOCTH IIepEeKaunBaeMOi BOJbI, KOTOpas SIBISETCS TJIAaBHBIM TEXHHKO-
3KOHOMHYecKHM nokazareneM HC. Bech KOMIIEKC — 3KCIUIyaTalOHHBIX
MEPOTIPHUSTHIA, CBI3aHHBIX C THIPABINICCKHMH, MEXaHHYECKUMH W IIEKTPHICCKHMH
[IPOLECCaMH, JOJDKHBI OOECICUUTh  YIy4IICHHE SHEPreTHYECKUX — IoKazarelnci
HACOCOB, T.e. cOXpaHuTh Bbicokoe 3Hauenme ux KIIJ. KI1J] sensercs nambonee
YHHBEpPCANbHBIM 0O€3pa3MEpHBIM II0KA3aTENeM, CBS3BIBAIONMM TPHU OCHOBHBIX
nmapaMeTpa (BOmoONojavya, Hamop M MOILHOCTB) W XapakTepusyeT 3(¢EKTHBHOCTD

paboThI HACOCOB:
n=nmMuM,,
rme M., M, , N; -COOTBETCTBEHHO 3HAYCHHS THIPABIHYCCKOTO,
obvémuoro m Mexanumdeckoro KIIJI. 3nauenus 77, u 7], 3aBUCAT OT pexuUMa U
ycinoBusl paboThl HACOCOB. B pesynprare H3HOCA pabo4YMX OPraHoB, BBI3BAHHOTO

KaBUTaLMEN 1 HAHOCAMH, TPOUCXOAUT CHIKEHHS 3HadeHne 77, u 77,5 .

OmpIT SKCIUTyaTaluu HC IIOKa3bIBaCT, 4YTO MHOTIHC H3 HHX paﬁOTa}OT C

noaadyed 3HAYMUTEIHLHO HHXKE IIPOCKTHBIX. TexHUKO-3KOHOMHUYECKHUE MOCIEHCTBUSI
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HW3HOCAa HAacOCOB B  pe3ylbTare KaBUTAIMOHHO-aOpa3sHBHOTO  BO3JECHCTBUSA
TpezicTaBIgeT co0oi CIOXKHBIH mporece. Bo-mepBhIX, yXyAMAOTCS SHEPreTHIEeCKHE
MMOKAa3aTCJIa Hacoca, U YBCINMYUBACTCH CBS3aHHBIN C ATUM pacxoa JJICKTPOSHEPTHH,
BO-BTOpBIX, TPeOyeTcsi MEePHOAMYECKOE IIPOBEJIEHHE DPEMOHTHBIX pador 110
YCTPAHEHUIO TOCHENCTBUH H3HOCA. B TpeTbHX, CHIDKAETCs ypoxKaHHOCTH CEIbX03
KYJbTYD U3-3a YMCHBIICHUSA BOAOIIOAa4H HACOCOB.

Ilepepacxon »nexTposHepruu, BbI3BaHHBIM cHmwkeHuem KIIJI Hacocos
OlLlcHMBaeTcs B Tpedenax 6-7% oT oOOIEero KOIM4YecTBa D3ICKTPOIHEPIHH,
norpebsiemoro Hacocamu. lIpoGnema momnepxanus Boicokoro KIIJ] nHacocHoro
0o0opyOBaHUS  ABJIACTCA UPE3BBIUAHHO axkTyanpHOH M BaxkHOH. Kpome Toro
TpeOyroTCsl 3HAYUTEIbHBIC MAaTCpPHANBHBIC CPEACTBA W TPYHOBBIE 3aTpaThl Ha
BOCCTAaHOBJICHHE U3HOLICHHBIX JleTayeli Hacoca [3].

Jns 060cHOBaHHOTO BHIOOPA PEKUMOB PAbOTHI HACOCOB HEOOXOAUMO B CTAAUH
TIPOEKTUPOBAHMS | Mepuoj dkcruryatannyd HC mpoBecTu COOTBETCTBYIOMIMNA aHAIH3
KOHKPETHBIX YCJIOBHH MX pa0oThl. OIBIT IKCINTyaTalMi LEHTPOOEKHBIX H OCEBBIX
HAcOCOB HA OPOCHTENBHBIX CHCTEMax IIOKa3bIBaeT, 4TO IPPEKTUBHOCTh HX pabOTHI
olpeseysieTcsl  TMaBHBIM - 00pa3oM  TMIpoa0pasMBHBIM ~ M3HOCOM  paboumx
MOBEPXHOCTEH Jomacreii M YIUIOTHSIOIIMX JJIEMEHTOB paboumx konec. Tak,
YBEIHYEHHE 3a30pa S MEX]y YIUIOTHSIOIIMM KOJBIOM M IMCKOM pabodero koieca
LEHTPOOEKHOTO Hacoca, KaMepoH M JomacTsMu pabodero kojeca OCEBOro Hacoca,
00yCIIOBIEHHOE BO3JCHCTBHEM B3BCIICHHBIX HAHOCOB B IIOTOKE, IPHBOIUT K

cymecrBernomy cavokeruro KTIJT [1].

JUis mpaBHNIBHOTO BBIOOpA PEXUMOB pabOTHI HACOCOB, OOECIICUMBAIOIIMX
CHH)KEHME MHTCHCHBHOCTH M3HOCA padOuMX MOBEPXHOCTEl M TOPLEBBIX KPOMOK
Jonacreit pabouero xoneca, ¢ y4€roM KosieOaHHSI YPOBHS BOJBI B BOJOUCTOYHUKE
JIOTDKHBI OBITh B PACHIOPSDKEHUN CIIEIYIONINE HCXOAHbIE MATEpUAIb:
1.Cxema KOMITOHOBKH COOPY>KEHHUH.
2.Crynenyarsiii rpaduk nogaun HC Q = f (7), noka3piBalomuil H3MeHeHHe e

CYMMApHOTO 3HAYCHUS IJIT HOPMAJIbHBIX PCKNUMOB pa6OTBI HACOCOB.
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3.3aBucuUMOCTb KoOJIeOaHUsI YPOBHS BOZIBI B peke oT Bpemenu VHE = f(T) mis

paccMarpuBaeMoro nepuoga oKCIuryaTanuu.

4.JlanHble, MOKA3bIBAIOLIHE HM3MCHEHHE YPOBHA BepxHero Obedpa VBE = f(Q) B

3aBACHMOCTH OT pexnmMa padots HC.

5.I'padmku cyMMapHBIX ITOTeph Haropa A, = f{(Q) 1 TIOTeph HATIOpa BO BCachIBAOIIEH
TUHAA A, = f{Q) B 3aBUCHMOCTH OT pexXHUMa paboThHI Hacoca.

6.YHUBepcanbHas XapakTepPHCTHKA HACOCa ¢ KPUBBIMHA JIOITYCTHMBIX KaBHTAIIMOHHBIX
3ar1acoB.

[puHLUD BEIOOpa ONTUMAIBHOTO PeXUMa paboThl Hacoca 3aKIII0YaeTCs B TOM,
uyro no BenuuuHe Ah, (Ahj-pacuérnbii neHCTBHTENbHBIM KaBUTALMOHHBLIM 3ariac)
OTBICKMBAIOT DPabOYyl0 TOYKY HAa XapaKTEPUCTHKE Hacoca, COONIOAas YCIOBHE
Ah,<Ahye, (Ahgn- HOIyCTUMBII KaBUTALIMOHHEIH 3ar1ac).

Jist cHIDKeHMs MEeCTHOH KOHIEHTpPAIlMM HAHOCOB M MHTEHCHBHOCTH M3HOCA B
craguu npoektupoBanus HC pexomenxayercst momo6paTh HAcCOCH C  OOJBIINM
JuamMerpoM  pabodero xoseca [, ¢ MeHbIIeH 4acTOTOM BpamleHHA 1, BBIOpaTh
PEKUMBI pabotel ¢ Hambompmied mojadeid Q W KOMIDIEKTOBATH HX C
SNEKTPOABUTATENSIMH,  JONYCKAIOIUMK  YacTWYHBIC IIeperpy3kH W  YacThie
OTKJIIOUCHHS.

Bomnpoc 3alIUThl  YIUIOTHSIIOIIUX SJIEMEHTOB HACOCOB U yBeJIHYEHHE
MEXPEMOHTHOIO CpOKa WX CIyxKObl MOXeT ObiTh peléH Tpems crocodamMu B
OTIEIBHOCTH WU B COBOKYITHOCTH.

IepBiii criocob 3akaroYacTcs B CHUKCHHUHM BEJMYUHBI YTEYKH U TEM CaMbIM
CKOPOCTH B3BECCHECYUIETO ITOTOKA M KOJNMYECTBA a0pa3UBHBIX YACTHUII, MPOXOMSIIUX
yepe3 3asop. Kpome TOro, YeM MEHBIIE BeNUYMHA CKOPOCTH, TeM HIDKe
MHTCHCHBHOCTH KaBHTAIIMOHHOTO BO3ACHCTBYS TOTOKA Ha MOBEPXHOCTH JAETalCH.

Bropoi#i cmoco0-3T0 CHIKEHME HHTCHCHBHOCTH THAPOAOPa3HBHOIO H3HOCA
YIUIOTHSIIOIUX JAeTaliel My TeM MoJauil OCBETIEHHOIT BO/IBI B 3330P.

Tperuit cmoco6-3T0 nNpUMEHEHUE M3HOCOCTOMKHMX MaTepualioB s
HM3TOTOBICHUS W BOCCTAaHOBJICHHS JeTajed VIUIOTHSAIONMX Y3/I0B Hacoca.
IIppMeHEeHHUE U3HOCOCTOMKHMX MaTepHalloB  PE3KO CHIDKAET U3HOC JAETaled, 4To

282



OYEBHIHO M JIOKAa3aHO MHOTOYHCIICHHBIMH HCCIIC[IOBAHHAMM, HO IPHMEHEHHE HX
OTPaHIYEHO M3-33 JOPOTOBM3HBEI U TEM CAMBIM HEJOCTYIHOCTH B TEXHOJIOTHYECKOM
npuMeHeHu! [3].

IloaTomMy, pexoMeHAyeTcsl NepBbli W BTOpOM cHocoObl AAs  3alUThl
YIUIOTHSIIOLIMX 3JIEMEHTOB HACOCa B COBOKYITHOCTH. DTH CIIOCOOBI IOCTYIIHBI U JIETKO
OCYIIECTBIIIIOTCS SKCILTyaTallHOHHBIM IIEPCOHATIOM.

JUnst yydIneHus: THIPABIHYECKUX YCIOBUiT padoThl BOAONPUEMHBIX KaMep C
BEPTHKAJIBbHBIM PAacCIlONIOKEHHEM BcachlBaroliel TpyOBl — Hacoca, paspaboTana
KOHCTPYKIHS KaMEPbI CO CTPYCHAIPaBIISIOIeH CTEHKO!, IIPUITOAHATON Hall e€ THOM
1 YCTaHOBJIEHHOW Ha paccrosHud Lo=(2,5...3) s« OT BXOAHOTO Ce4eHUs I10J] YoM
¢=25°...30° OTHOCHUTENFHO TOPHU30HTAIIELHOH OCH KaMEPHI.

HatypHble MCIBITaHMA MAaHHOWH KOHCTpyKUMM Obimm  mpoBenensl Ha HC
«Typaxypran-1» (Hamanrauckoii o0xn. Pecrrybnuka Y30ekucran). Ha craHuum nsteb
arperaToB ¢ Hacocamu Mapku J[4000-95 (22H/Ic) ¢ n=730 o6/MHuH yCTaHOBNEHHI C
TIOJIOKHUTENTLHON BRICOTOH BCACBIBAHUS N pmin =0,5 M.

Ecam 10 mpoMBIBKH KaMephl BenHdrHa Kod(durnenTa conpoTusieHnii 6puia
paeHa & =0,61, To nmocne npomeiBku cocraBmna & =0,491, Tak Kak B pe3yibTare
CMBIBa HAHOCOB, OC2)KICHHBIX B KaMepe ¥ BOKPYT BXOJHOTO CEYCHHS BCACHIBAIOIIETO
TpyOOIIPOBOIa, 3HAYUTEIHHO YMEHBINACTCS THAPABIMYECKOE CONPOTUBICHUE IIPU
BxoJe. Ilocne mpoMbIBKM KaMepbl HoJada Hacoca NpU IOMHOM OTKPBITOH 3aJIBHXKKE
yBenmmamiIack ot 698 si/c mo 739 ii/c, T.e. Ha 41 a/c.

Kos¢duimeHT corpoTusieHus & BCachBaOLIEr0 TPYOOIIPOBOAA YMEHBIIACTCS
TI0 CpaBHEHHIO ¢ OOBIYHON KoHCTpyKIueH Ha (0,491-0,282) / 0,491'100=42,6 %, a 1o
CpPaBHEHHUIO C KaMepoW C OTJIOKEHHSIMU HAHOCOB Ha 55,2%. [lns npemioxeHHOU
KOHCTPYKIIMM KaMephl [107a4a Hacoca yBelIuduwiach emeé Ha 18 ii/c, T.e. cocTaBMIIO
756 n/c. B uemom yBenWdeHHE IOJAYM Hacoca 3a CY€T HOBOH KOHCTPYKIMH
coctapuno 8,31 %.

ITo naHHBIM HATYpHBIX HCclenoBaHUH ompeneneHo ysenmuenue KITJ[ Hacoca

JUISA TIPEIIOKEHHOH KOHCTPYKITMH KaMepHI:

An=mn,-1n,= 9,81 [(Q: Hy Ny) - (Q; H; /Ny)] 100 =
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9,81 (0,756 - 54,2 / 577 — 0,698 - 52,3/ 556) '100=5,2 %
rae Qi u Q,, Hy, Hy-coorBeTcTBEeHHO 101aua u Harop Hacoca 10 ¥ ocie
YCTAHOBKH CTPYEHAIPABIAIONIEH CTEHKU B KAMEDE;
N; u N;-norpebnseMblie MOIIHOCTH arperara st 0a30Boi 1 HOBOM KOHCT-
PYKIIMH KaMepHl (OIIPeIeICHE 10 TOKa3aHuAM aMIIepMeTpa i
BOJIBTMETPA, HOAKIIOYEHHOTO K 3JEKTPUUECKOH CETH).
3a c4yér npUMEHEHMS MPEUIOKEHHOW KOHCTPYKIHMM Hapsily €O CHHXXEHHEM

OKCIUTyaTallHOHHBIX 3aTpaT YMEHBIIAKOTCS W CTPOUTECIBHBIE 3aTparbl, 4YTO OBLII0

3ammuieHo a.c. Ne 1781380 (1991 r.).

B paspaboTaHHOM KOHCTPYKIHMH KaMepbl HMEETCSl HEIOCTAaTOK, KOTOPBIH
IIPOSBIACTCSA B XOAE€ SKCIUTyaTal[M{ BOAONPUEMHBIX KaMep, 3TO CBA3aHO C TEM, UTO
HC paboraer cormacno rpaduky Bojomorpebnenus. Korma  9acTs HAaCOCHBIX
arperatoB OyayT pa0oTaTh, B T€X BONONPHEMHBIX KaMepax, /i€ HACOCHBIN arperat
IpPOCTauBAET, MPOUCXOAUT 3AUICHUE KaMEPHI, YTO MPHBOJAUT B XOJE IKCILTyaTaLlUH
HACOCHOTO arperara K oOOpa30BaHUIO BO3AYIIHBIX BOPOHOK M  YBEIUYEHHIO
THAPABINYECKHX COIPOTHBIGHHH Ha BXOJE BO BcachlBaroluil TpyGomposox. s
YCTpaHEHMs BBIILCH3I0KEHHBIX HEJOCTATKOB pa3paloTaHa yCOBEpLICHCTBOBAHHAsS
KOHCTPYKIMS Kamepbl 3a CuéT NPUMEHEHHsS CTPYCHANpaBISIOUICH CTCHKH C
HaHOCOCMBIBAIOIIUM  YCTPOHCTBOM. OCOOCHHOCTBIO  KOHCTPYKIIMH  SBJIACTCS
HAHOCOCMBIBAIOIIAsl YCTAHOBKA, KOTOpas 3a CUET IMOJAYM TIOJ JABJICHHEM CTPYH
BOJBI B3MY4YHBACT OTIOXKEHHMS  HAHOCOB, 0o0pasysl IyJblla MaccCy, 3aTeM J[aHHas
Macca 3acachlBaeTCs BEPTHKAIBHBIM BCACBHIBAIOIINM TPYOOIIPOBOIOM HACOCA.

[IpemtoxkeHny0 KOHCTPYKLUIO, BO3MOXKHO, MPUMEHHTh KO BCEM THIIAM
BOJIOTIPHEMHBIX KaMmep, IpH JTI000M PacHON0KEHHH U KOHCTPYKIHMH BCACBHIBAOIIUX
TpyOONpPOBOIOB, HE3ABUCHMO OT HEpHojia paboThl HACOCHOTO arperara.

ITpu skcrutyaranuy HacOCHBIX arperatros B OonbmrHCTBe HC mogauy Hacocos
KOHTPOJIMPYIOT 1O 3aBOACKMM paldOYMM  XapakTepUCTHKaM, 4YTO 4peBarTo
CYILIECTBEHHBIMU NoOrpeiHocTIMH. [IpakTuka sxciuryaranuun HC nokassiBaer, 4ro B

BETCTAIMOHHBIM TEpHOJA BOJAOIOJAAYa HAcOocoB cHmkaerca Ha 15-30%, wuto
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CYIIECTBCHHO CKa3bIBAC€TCA HAa YPOXXKaWHOCTH CEIbX03 KynbTyp. IIpoGmemsr
pacxonomepoB Ha MmemuopaTuBHEIX HC cymectByioT u B ctpanax CHI'. Anamms
coctosHUA 243 moctpoeHHBIX KpymHbIX HC nokaspiBaeT, uTo auimb Ha 18 HamopHBIX
TpyOOIpPOBOJAX YCTAHOBIEHBI PACX0JOMEPBI.

OtcyterBue Bogoyuéta Ha HC npuBOAXT K HECOTJIACOBAHHOCTHU BOJOMOIAYH U
BOJIONIOTpEOIeHus. B pe3ynbraTe NpoBOIATCS YacThle IyCKW M OCTAHOBKH HACOCHBIX
arperaTtoB, OCYLIECTBISIEMBIX IO TPeOOBAaHMIO BOJOIOIb30BATENEH, BCICACTBHE
MPOUCXOMAAT aBAPUU HACOCHBIX arperaToB, MPEXJIEBPEMEHHBIH U3HOC UX JJIEMEHTOB
U Tepepacxo]] JJICKTPO3HEPTHH, a Takke NOoTepH Boabl Ha cOpoc. C  yuérom
BBIIIEU3JIOKEHHOTO  IMPEJJIOKEHAa  HOBasg  MeTOAUKa  ydéTa  BOAOMNOAAYH
NEKTPU(UINPOBAHHEIX HACOCHBIX arperaToB, OCHOBaHHAas Ha TeopuH OanaHca

SHEPTUH THIPOMAIIHH:!

L R

rae [ m U- cOOTBETCTBEHHO TOKa3aHUS aMIIEpMETpa M BOJIBTMETPA,

HOJKJIIOYCHHBIX K 3JEKTPHUYECKOI ceTH;
hy s ¥ hyay — COOTBETCTBEHHO TOKA3aHUS MOHOBaKyyMMeETpa U MaHOMETpa,
YCTaHOBJICHHBIX Ha BCACHIBAIONIEM M HaIIOPHOM HAaTpyOKax HAcoca;
y- BBICOTA MEXJTy TOUKAMHU 3aMepa JaBJICHUH;

K,m, u - IOCTOAHHBIC KOZ)CI)(bI/II.II/ICHTLI, ONpeaACIACMBIC 110 CJIICAYIOIIUM

BBIPAXKCHUAM:
K=K, +5,; K¢=0,0827(d, "~d,™);
m=y/g , ﬂ:Nmex/ﬂ,

X=3-107-cos@-17,, 1,
Sy- TOCTOsIHHAS, XapaKTepHU3yIomasi BHYTPEHHHUE THAPABINICCKIC
COIPOTHUBIICHUSI HACOCA;
COSQ U 77 55~ KO3 Purrent momrHocTr U KII1/I amextponsuraTens;
N nep — KILJ mepenaqn:
Koadpoumnuent g onpenensiercs mo hopmyie:
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- JUTSl IEHTPOOEKHOTO Hacoca :
B = 0,435 (zJ,6, — 0,8,Z, W/n, ,
-JJI1 OCEBOT0 Hacoca:
po=0.682 (17 -d})n.
3nech [, u [l — COOTBETCTBEHHO TUAMETPBI paO0OUUX KOJIEC IEHTPOOESIKHOTO U
0OCEBOIr'0 HACOCOB;

By U G, — COOTBETCTBEHHO IIMPHHA U TOJNIIUHA JONACTEH 0 OKPY>KHOCTU

nuamerpa [Ip;

d, - ImaMeTp BTYJIKH pabodero Koieca 0CeBOro Hacoca;

Z,,- 9UCIIO JIOIACTEH;
ng — OBICTPOXOAHOCTE HACOCA.

MorHoCTb, 3aTpayeHHasT Ha MEXaHW4YecKue TPEeHUsI Nyex SIBISETCS
TIOCTOSIHHOW BEJIMYHMHON M OIpeAeNnsercs Kak CyMMa MOIIHOCTEH, 3aTpadeHHbIX Ha
TPEHHE HApYXHBIX TIOBEPXHOCTEH IHCKOB O JKUAKOCTh N, M Ha TpEHHE B
MOIIUITHUKAX U CATbHUKAX Ny :

Nuex=Np 1 +Npp,

[ 0ceBBIX HACOCOB MOUIHOCTb, 3aTpaueHHasl Ha TPEHUE AUCKOB O )KHJIKOCTb,

N:2=0, a 11 IeHTPOOEKHBIX HACOCOB!
No.= 0881071372 ,
/i€ Uy-OKpY>KHAsi CKOPOCTh pabodero Koieca.

Momsocts N;,, onpezenseTcs mpu padore Hacoca 0€3 3aIMBKH  KUAKOCTHIO
(OIIBITHBIM MyTEM), MJIM MOXKHO IIPUHUMATh 1% OT MOIIIHOCTH Ha Baly Hacoca N.

HatypHble wuccnenoBaHus TMOKa3aid, YTO MOTPEUIHOCTh OMpeAeTeHHs
BOJIOIO/IaYH HACOCOB IO MPUBEAEHHON pacu€THOM (hopmyiie He npesblimact 2%.

[Ipennoxennass Gopmyna ais ONpeAeTeHHs BOIOMOAAYN HamboJiee IOJIHO
YYUTBIBAET BCE OCHOBHBIE I1apaMEeTpbl HACOCHOTO arperara B  YCJIOBHSX
skciuryataiuu. [1o3ToMy €ro MOXXHO YCHEIIHO HPUMEHSATh Ul OIpelesIeHUs
BOJIONIOJITAYM HACOCOB IPH  JIFOOBIX YCIOBUSX WX pabOThl, B YaCTHOCTH, IPH
nmapaJuIeJbHOW paboTe HACOCOB HA ONUH TPYOOMPOBOJ, 3aWJICHHH BOJOTPHEMHBIX

KaMep, 3aCOPEHHU COPOYAEPKHUBAIOIIUX  PEIIETOK, M3MEHEHHU TIe0Je3M4ecKoi
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[Moseiuenne  s¢ddpexrusrocTy skciutyaramun HC opocuTenbHBIX CHCTEM Ha
OCHOBE PEKOMEH[OBAHHBIX MEpPONPHATHH IO CHIDKCHHIO HWHTECHCHBHOCTH H3HOCA
jeranei 1eHTPOOSKHBIX M OCEBBIX HACOCOB, ITyTEM BBHIOOpA PEKUMOB PAbOTHI,
KOHCTPYKTHBHBIX H3MECHCHHH OTIENBHBIX Y3J0B, YIYUIICHHEM TIUAPABINYECKHX
XapaKTepHCTHK BOJOMPHEMHBIX COOPYKEHHH M C OpraHu3aiueil yuéra BOJOIoIauH
HACOCHBIX arperaTroB o0ecHeudT JKOHOMHIO JHEPreTHYEeCKMX W MaTepUaibHBIX
pecypcoB, YTO IacT BO3MOXHOCTBH  YIIYHLIHTH BOZOOOECIIEUYEHHOCTH OPOLIAEMBIX
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