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MNpegucnosune
Lienun, oCHOBHbIe MPUHLMMNbI M OCHOBHOM NOPAA0K NpoBeAeHNs paboT N0 MEXrocyAapCTBEHHON cTaHap-
Tn3auumn yctaHosneHbol B FTOCT 1.0—2015 «MexrocygapcTBeHHas cuctemMa ctaHgapTtusauun. OCHOBHble
nonoxexus» nrOCT 1.2—2015 « MexrocyfapcTBeHHas cuctema ctaHgaptusaunn. CtaHgapTel Mexrocygap-
CTBEHHbIe. NpaBuia n pekoMeHaaLmm No MexrocygapcTBeHHON cTaHaapTu3aymu. Npasmna pa3paboTkum, npu-
HATUS. OGHOBIEHUS N OTMEHbI».

CBejeHusi o cTaHgapTe

1 NOArOTOBJIEH Poccwiickoii accoyunauuveit nponssoguteneil Hacocos (PAMH) Ha ocHoBe cO6CTBEH-
HOro nepeBo/a Ha pPycckuii i3blK aHr10513bI4HOV BEPCUN [OKYMEHTA, YKa3aHHOro B NyHKTe 5

2 BHECEH MexrocyfapCTBEHHbIM TEXHUYECKUM KOMUTETOM MO cTaHgapTusaunn MTK 245 «Hacock»

3 MPUHAT MexrocyaapcTBeHHbIM COBETOM MO CTaHgapTusaunm, MeTponornn n ceptudukauum (npo-
TOKOA OT 25 ceHTA6psa 2016 r. Ne 92-M)

3a NPUHATUE NPOros1ocoBaIn:

KpaTkoe HaumeHoBaHWe cTpaHbl Kopa ctpaHsbl CokpaueHHOe HaWMeHOBaHME HAaUWOHANIbHOTO OpraHa

no MK(MCO 3166)004-97 no MK(MCO 3166) 004 - 97 no craHpgaptTusaummn

AszepbaiigxaH A2 AsctaHpgapT

ApmeHnsn AM MWH3KOHOMUKNM Pecny6nukun ApmeHnsa
Benapycob BY FocctaHpapTtT Pecny6nunkn Benapycsb
Fpysunsa GE FpysctaHgaprT

KasaxctaH Kz FocctaHpapT Pecny6nunkn KasaxctaH
Kuprnsnsa KG KbiprelactaHpgapT

Monposa M D Monposa-CtanpgapT

Poccusa RU PocctanpgapTt

TapxunkucrtaH TJ TapxwnkctaHwgapT

TypkmeHucTaH ™ Ffnasroccnyx6a «TypkmeHcTaHaapTnaps »
Y36ekucTtaH uz Y3ctaHwpgapT

YkpauHa UA MUWHIKOHOMPAa3BUTMUA YKpauHbl

4 Tpukasom defepasbHOrO areHTCTsa rno TeXHUYECKOMY PeryimpoBaHunio Y METPOJIOrMn OT 2 WIOHSA
2017 r. Np492-cT mexrocyaapcTBeHHblli cTaHgapt FTOCT 33967—2016 BBefeH BeiicTBME B Ka4yecTBe HaLMo-
HanbHOro ctaHgapTa Poccuiickoli ®epnepaunu ¢ 1 ssHBapsa 2018 .

5 HacTtosiwuii cTaHAapT COOTBETCTBYET MEXAYHapOAHOMY AOKYMeHTY ISO/TR 17766:2005 «LieHTpo-
6exXHble Hacocbl [N1A nepekaumBaHWsa BA3KUX XMAKOCTeld — [lonpasBkm kK pabouum xapakTepuctmkam»
(«Centrifugal pumps handling viscous liquids — Performance corrections». NEQ) B YacTu MeTofa nepecuyeta
paboumnx xapakTepuCTUK LLeHTPOOEXHbIX HACOCOB C BOAbI Ha BA3KYI0 XULKOCTb.

MexayHapoaHblii OKYMEHT pa3paboTaH TexHM4yeckum KoMuTeToM no ctaHgaptmsaumm ISO/TC115
«Hacocbl» MexayHapoaHoii opraHu3auuy no ctaHgaptusauum (1SO).

6 BBE/JEH BMNEPBbIE
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MHdopmauma 06 M3MeHEHUAX K HacTosAWweMy cTaHAapTy Ny61nKyeTCcsa B €XXerogHomM nHopMaL moH-
HOMYyKa3aTesne «HalMoHanbHble CTaAHAAPThI» aTeKCT U3MEHEHWI MNONPaBOK — B eXeMeCA4YHOM MHEop-
MaLMOHHOM yKa3aTene «HauuoHanbHble cTaHAapTbli». B cnyyaB nepecmoTpa (3aMeHbl) UAM OTMEHbI
HacToAuero craHgapTa COOTBeTCTBYlOlWee yBefomaeHne 6GyfeT OMy6/IMKOBAaHO B eXeMeCSAYHOM
WH(OpMaLNOHHOM yKasaTene «HauuoHanbHble cTaHAapTbi». COOTBETCTBYH W as MHopmauus, yBe-
[OMNEHNe UTEeKCThbl pa3MellaloTCA TakXe B MHhopMaLMoHHO cucTeMe 06Lyero nonb3oBaHna — Ha odu-
LunanbHoMm caiTe defepanbHOro areHTCTBA N0 TEXHUYECKOMY PerysiMpoBaHuio U METPOIOTUN B CETH
NHTepHeT (www.gost.ru)

© CrtaHgapTuHdopm. 2017

B Poccuiickoii ®efiepalumn HacToALLMIA CTaHAAPT HE MOXET 6bITb MOTHOCTbIO UM YACTUYHO BOCNPOU3BE-

AEH, TupaxunpoBaH N pacrnpocTpaHeH B kKavyecTBe O(DVILI,I/Ia}'IbHOFO n3fgaHuna 6e3 paspelweHua degepasibHOro
areHTcTBa nNo TeXHNn4eCKomy perysimpoBaHno nu MeTposiornn
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BeeneHne

HacTtoswuii ctaHaapT pa3paboTaH Ha OCHOBE MeToja nepecyeTta paboumx XxapakTepucTUK LeHTpo6ex-
HbIX HACOCOB C  BOAbI Ha BA3KYH XUAKOCTb, NMpeACcTaB/IeHHOro B TexHu4yeckom otyeTe ISO/TR 17766:2005
«LleHTpobexHble Hacochl 4151 NepekaynBaHnsa BA3KUXXNAKoCcTeli— MonpasBky Kpabounmm xapakTepucTrkam ».
MeTog pa3paboTaH MvapaBnmyecknm MHCTUTYTOM (Hbto-Ixepcu, CLUA) n aBnseTca aMnmpuyeckum, nockosb-
Ky OCHOBaH Ha pesyfbTarax 3KCNepuMeHTasIbHbIX AaHHbIX, MO/yYeHHbIX U3 pasHbIX UCTOYHWKOB NO BCEMY
Mupy. [aHHblli MeTog NO3BOMSET MPOU3BECTY NepecyeT paboyeli xapakTepUCTUKM LLEHTPOBEXHOIO Hacoca ¢
BOAbl Ha BA3KYI XWUAKOCTb. [locrnefoBaTe/ibHOCTbL BOCNPOU3BEAEHUSA MeToda Takke No3BOJIsSseT NpoBecTu
oNTUMasbHbIA NOAG0pP Hacoca A5 PaboTbl Ha BA3KOW XMAKOCTU Ha 3ajaHHbIX napameTpax.

PacuyeTbl akcnnyaTaumoHHbIX XapakTepUCTUK, NOSTyYEHHbIE C UCMO/Ib30BaHWEM MEeTO/a, U3/T0XEHHOTOo B
HacTosLleM cTaHfapTe, ABAAITCA NpUbAM3uTenbHbIMU. CylecTByeT 4OCTAaTOYHO MHOTO DakTOpPoOB, KOTopble
[aHHbIA MeToq He y4uTbiBaeT, HanpuMep reoMeTpuyeckme pasmepbl NPOTOYHOW YacTu OTAENbHO B3ATOro
Hacoca Unm ocobeHHOCTU ero KOHCTPYKL MK, OH Takke He y4nTbiBaeT 0COBEHHOCTY TeYEHUS XXNAKOCTU B 3aBU-
CMMOCTY OT (hOPMbI M pa3MepPOoB NPOTOYHON YacTU. TEM He MeHee 3TOT MeToJ NpescTaBnseT cob0i HagexHoe
nanpobupoBaHHOE peLleHne Bonpoca nepecyeta paboumx xapakTepucTuk LeHTPOOEXHbIX HACOCOB B yC0BU-
AX OFPaHUYEHHOCTU UCXOAHbIX AaHHbIX. [laHHbli MeToA 6bln BbIbpaH B kayecTBe OCHOBbI A/151 HACTOALWEro
cTaHgapra noTomy, UTo faeT MUHUMasIbHOEe PacxXxoXAeHne Mexay pacyeTHbIMU U 3KCNepUMEHTaIbHbIMUN AaH-
HbIMW MO CPaBHEHUIO C APYTUMMN IMNUPUYECKUMU METOAaMMU.

B npunoxeHnax A—B npusefeHbl NpMMepLI pacyeTta nonpasok, 4aHo onucaHne pasnnyHblx ruapasnu-
YeCKNX NOTepPb, Nexallx BOCHOBE N3MeHeHMI paboymnx xapakTepucTrK Hacoca Npy paboTe Ha BA3KUX XUAKOC-
TAX. a Takke MeToAbl onpeaesieHns nonpasoyHOro KoadduumeHTa NyckoBoro MOMeHTa ¥ KaBUTaLVOHHOro
3anaca.

MicxoHbIi MeXAyHapOAHbIA [OKYMEHT NMOAroToBneH TexHuyeckum kommteTom T K115 «Hacockl» Mex-
[yHapoHOW opraHu3auny no ctaHgaptusauyum (MCO).
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M E X T OCVY 4 APC CTUBEHH®bB 1 C TAHOAPT

HACOCbI UEHTPOBEXHbIE O/1A MEPEKAUNBAHNA BA3KNX )KI/I,CI.KOCTEM
MonpaBkn Kk paboumm xapakTepucTukam

Centrifugal pumps pumping viscous liquids. Corrections for operating characteristics

Jata BBegeHna — 2018—01—01

1 O6nacTb NpMMEHEHMS

HacTosawuidi ctTaHfapT ycTaHaBnnBaeT Nopsfok nepecyeTta 3HayeHuii paboumx xapakTepucTuk, nony-
YeHHbIX Npy paboTe Ha BoAe B NpeAnoYTMTeNlbHOM paboyem Auana3oHe OAHOCTYNeHYaTbIX M MHOFOCTyneHYa-
ThIX LEHTPOOEXHbIX HACOCOB TUMOBbIX KOHCTPYKLMA C OA4HO- U OBYXCTOPOHHWM BCacblBaHWMEM, Ha BA3KMe
(HBIOTOHOBCKME) XNAKOCTU CO CAeAYL UMY OrpaHUYeHUsIMu:

- KnHemartuyeckas BA3KOCTb XWAKOCTM, Ha KOTOPYK MNPOM3BOAMTCA MnepecyeT, coctasnseT oT 1 Ao
3000 cCr;

- Npu paboTe Hacoca Ha Bofe B TOUke MakcumMasnbHoro Kra:

- nopgaya 0 BEP - w cocTtaBnseTtoT 0.6 o 260 m3/y;
- KO3 PULMEHT BLICTPOXOAHOCTU CTYNEHM Hacoca ns <.60 (n5fus £219);
- Hanop Ha ctyneHb HQBP _w coctasnsaet 3— 130 m.

HacTtosAwuin ctaHAapT He NPUMEHNM:

- KOCeBbIM HacocaM 1 HacocaM Co cneLunYecKMMmn KOHCTPYKTUBHBIMU OCOBEHHOCTAMM (AOMNONHUTEb-
Has UHhopmauus npuseeHa B NpunoxeHun B);

- B c/lyyae ecnu 3HadyeHne NPSHA npesbiwaeT 3HadyeHne NPSHR Ha Be/iMuuHy, HefoCcTaTouyHyo ans
KomneHcauun ysennyenms NPSHR npu ysenMyeHnmn BA3KOCTU.

- Npu paboTe Hacoca Ha HEHbIOTOHOBCKUX XNAKOCTAX (renu, nynbna v np.)

MpumeyaHune — C He3HAUYNTE/IbHBIM CHUKXEHUEM TOYHOCTW OMKUCbIBAEMbIVi METOZ MOXET NMPUMEHSTLCA ANSA
nepecyeta pabounx xapakTepnCTHK HACOCOB C BOAbl Ha XWAKOCTM C KNHEMaTu4eckoii BA3kocTblio oT 3000 fo 4000 cCr.

2 HopmaTtuBHbIE CCbINKK

B HacTosem cTaHAapTe NCnosb3oBaHa HOPMATUBHAA CCblIKa Ha CNeayoLWwmnini MeXrocy4apCTBeHHbI
cTaHfapT:

FOCT ISO 17769-1—2014 Hacocbl XUAKOCTHble M yCcTaHOBKW. OCHOBHble TEPMUHbI, OMpeAeneHuns,
KONMYeCTBEHHbIE BENINUYNHbI, 6yKBEHHbIE 0603HAYEHUS 1 eANHNLbI M3MepeHus. YacTb 1. XKnakocTHbIe Hacochl

MpumeyaHune — lMpuNonb30BaHNN HACTOALLMM CTAaHAAPTOM Lies1ecoo6pa3Ho NPOBEpUThb AeiiCTBNE CCbIoY-
HbIX CTaHA4apToB B WH(OPMALWOHHOW cucTeme O6LIero Nonb30BaHWA — Ha oduumanbHOM caiTe dPefepanbHOro
areHTCTBa N0 TEXHUYECKOMY PeryimpoBaHunio U MeTponorum a cetn VIHTEpHeT UK Mo exerofHoMy WHopMaLMOHHOMY
ykasartesnto «HaunoHanbHble CTaHAapTbl», KOTOPbI 0Ny6/IMKOBaH MO COCTOSAHMIO HAa 1AHBapA TeKyLero roga, 1 no Bbinyc-
KaM exemMecs4YHOro nHopmaLMoHHOro ykasatens «HauunoHanbHble cTaHfapThi» 3a TekylWwnii rog. Ecav 3ameHeH ceblnoy-
Hblli CTaHAApPT, Ha KOTOPbIV AaHa faTupoBaHHas CCblfika, TO peKoMeHAyeTCcsa MCNoNb30BaTh BEPCUIO 3TOr0 cTaHgapTa ¢
yKasaHHbIM BbiLle FogoM yTBepXAeHus (NpuHATUN). Ecnun nocne yTeepxaeHns HacTosALWero ctaHjapTa B CCbI/IOYHbIN CTaH-
f[apT. Ha KOTOpbI/i faHa gaTupoBaHHas CCblflka, BHECEHO U3MEHeHue, 3aTparusalliee NosioKeHne, Ha KoTopoe agaHa
CCbl/IKa, TO 3TO NONIOXEHNE peKOMeHAYyeTCsl NPUMEHATb 6e3 yyeTa JaHHOro 3MeHeHUs. Ecnn ceblnoyHblii cTaHAapT oTMe-
HeH 6e3 3aMeHbl, TO MOMI0XEHNE, B KOTOPOM JjaHa CCbl/IKa Ha HEero, pekoMeHAyeTCA NPYMEHATbL BYACTK, He 3aTparusatoLu el
3TY CCbI/IKY.

N3paHne ochuumnanbHoe
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3 TepMuHbl nonpepeneHns

B HacToAleM cTaHgapTe npumeHeHbl TepMuHbl No TOCT ISO 17769-1. a Takke cnefylowme TepMuHbI €
COOTBETCTBYIOLMMU ONpeesieHUAMM:

3.1 pabouas xapakTepucTumka Hacoca: 3aBMCUMOCTb Hanopa wuau KMJ ueHTpobexHoro Hacoca oT
nofauu, npeacTaBfieHHas B BUJE KPUBOiA Ha rpadiuke ¢ COOTBETCTBYOLLUMU OCAMU KOOPANHAT.

3.2 Touka makcumanbHoro KrMJj: Touyka Ha paboyeil xapakTepUCTMKe LLeHTPOBEeXHOro Hacoca, B KOTo-
poii Npu 3aaHHOl YacToTe BpalleHUsi 4oCcTUraeTcs MakcumasnbHoe 3HaveHve K,

3.3 ko3hpuyMeHT 6bICTPOXOAHOCTHM NG. NS: YacToTa BpalleHns LeHTPObeXHOro Hacoca, reomeTpu-
yeckn Nofo6HOro paccmaTpuBaeMomy, y KOToporo nogaya coctaenseT 0.075 m3/c npu co3gaBaeMoM Hanope
1M uonpegensieTcs opmynamm:

n_= < K (b
a ,,0.75
MBEP
rae n— 4yacrtoTa BpalleHus Basia paccmaTpuBaeMoro Hacoca, MuH-1,
0 DEP— nopaya paccmarpvMBaeMoro Hacoca B Touke MakcmmanbHoro K. m3c;
HBEP— Hanop cTyneHu paccmaTpruBaemMoro Hacoca B ToUke MakcumasibHoro Krg. m.
"
ns = 3,651,,. @)
MpunmeuyaHune — B onucbiBaemMoM MeToAe BCe pacyeTbl BeAyTcs NO KO3 PULUUEHTY GbICTPOXOAHOCTU NQ.

onpegensemomy no copmyne (1). KoachunymeHT 66ICTPOXOAHOCTY NS, paccunTbiBaeMblii Mo chopmyne (2). NpMBOAMTCS
CMpaBOYHO U3-3a LUMPOKOrO PACNpPOCTPAHEHUS B OTEUECTBEHHOM INTEPATYPE N0 HACOCOCTPOEHMUH.

3.4 HbIOTOHOBCKAsA XUAKOCTb: Bs3kas XKMAKOCTbC NMMHENHOW 3aBNCUMOCTbI0 KacaTelbHOro Hanpsxe-
HUSA OT rpajineHTa CKopocCTH.

Mpumep — macna, Hed Tb, 6ypoBOIi pacTBOp.

4 CokpaleHnsa 1 0603HaveHns

B HacTosiLeM cTaHAapTe NpuBeAeHbl CoKpaLleHns nobo3HaveHuns BcooTeseTcTBum cFOCT ISO 17769-1,
a TaKke cnefyoume TepMyHbl M 0603HaYEHUSA:

BEP — Touka makcumansHoro Krgj:

Cq — nonpaBou4HbIii koadhpuumeHT K.

Cij. rr— nonpaBouyHblii koadhpurumneHT KMNA. 06yCcnoBNEHHbI TPEHMEM ANCKA;

CNM— nonpaBoYHbIi KO3 ULMEHT Hanopa;

C8EP. H — nomnpaBoyHbIli KO3 MULMEHT Hanopa, COOTBETCTBYOLWMIA Nojaye B TOUKE MaKCVMasibHOro
KM Hacoca npu ero paboTe Ha BOZE;

CNPSH— nonpaBou4HbIil KO3 PULMEHT KABUTALMOHHOIO 3anaca;

CQ— nomnpaBo4HbIii KO3 hULMEHT nogauu;

d2— grnameTp BbIxoAa paboyero koneca, M:

{,— ycKopeHue cBO60AHOro nageHuns, m/c2;

H— Hanop cTyneHun Hacoca, Mm;

HBEp _vi5 — Hanop cTyneHu npu nogaye, COOTBETCTBYHLLEN TOUke MakcumanbHoro KMJ Hacoca npu
paboTe Ha BA3KOMN XUAKOCTU, M;

nsep - W — Hamnop CTyneHv npu nogauye, COOTBETCTBYIOLEN Touke MakcumanbHoro KM Hacoca npu
paboTe HaBoOAe, M;

HL— ruapasnunyeckue notepu, m;

H,b— TeopeTuueckuii Hanop (6e3 yuyeTa yTeuek), m;

Hvis— Hanop BA3KO Xugkoctn, M. Hanop cTyneHu npu paboTte Ha BA3KOW XNAKOCTH;

Hvis. ,ot— NOMHBIA Hanop Hacoca nNpu paboTe Ha BA3KOW XMUAKOCTH, M;

Hw— Hanop cTynenu npu paboTe Ha Boje, M;

N — vacToTa BpalleHus Basia Hacoca, MuH-1:

n,— KoathuumneHT BbICTPOXOLHOCTH;
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Ns— KO3 PULMEHT 6bICTPOXOAHOCTM, MCNOSIb3yEMbI B OTEHECTBEHHOW TMTEpaType;

NPSHA— ponyckaemblii KaBUTaLMOHHBI 3anac Hacoca, M;

NPSHR — TpebyeMblIii KaBUTaLUMOHHbI 3anac Hacoca (M). onpegensemslii 3 %-HbIM KpUTEPUEM Nage-
HWUA Hanopa,

NPSHRbep . w— TpebyeMblil KABUTALUOHHbI 3anac, M, B TO4ke MakcumasisHoro KrMnJ Hacoca npu pa6o-
Te Ha Bode, onpepensemMblii 3 %-HbIM KpUTepnem nageHvus Hanopa;

NPSHRWs — kaBMTaLMOHHbINM 3anac Hacoca, TpebyeMblii 4nA nepekaymBaHus BA3KOW XUAKOCTH, M;

NPSHR"Yy — KaBUTaLMOHHbIN 3anac Hacoca (M), Tpebyemsblii ANA nepekavynBaHUs BOAbl HA OCHOBaHWUU
cTaHfapTHOro 3 %-Horo KpuTepus NnageHns Hamnopa,

P — mowwHocTb (6€3 NoACTPOUHOrO NHAEKCA) — MOLLHOCTb Ha MydoTe. KBT;

PT — MexaHuuyeckue notepu MOLHOCTH. KBT:

PO— nonesHas MOLWHOCTb, NepefasaemMas Xuakoctu, kBT. Pu= pgQH,;

PRR — notepu MOLLHOCTY Ha TPEHWE [UCKOB, KBT;

PbR— MOLLHOCTb C y4eTOM BA3KOCTU. KBT. MOLHOCTbL Ha Bas/ly Hacoca, Heob6xoAnmMas ANs nepekavmsa-
HUA BA3KUX cpef;

Pw — moLHOCTb Ha Bay Hacoca, Heobxogumas AN nepekavnBaHnsa BoAbl. KBT;

Q— nogauva Hacoca. m3/y;

0 BEP . w — nogaya Hacoca npu paboTe Ha Boge. M3/, Npu KOTOPOIi JOCTUraeTC MakcumasabHoe 3Haue-
Hue KIMJA Hacoca;

Qvis— nopgava Hacoca npu paboTe Ha BA3KOW XUAKOCTU. M3

Qw— nogaya Hacoca npu pa6oTe Ha Boge. M3/y;

(' — OTHOLLEHWE Be/IMYMHbI MOAAYMN K BEIMUYNHE NMoAAaun B Touke makcumanbHoro K o* = Q/QBEP;

Re — uucno PeiiHonbAca;

r2— HapyXHbIi paguyc paboyero koneca, M;

S— yfAenbHblii BEC MepeKkaynBaemoi XnaKocTu No OTHOLLIEHWIO K BoAe npu Temnepatype 20 °C;

Wis— knHemartunyeckas BA3KOCTb NepekavynBaemoin xugkoctu, cCT;

VW —KnHemartumnyeckas BA3KOCTb BOoAbl. cCT;

KN4 — koadhuLmeHT NoNe3Horo AencTems;

M— o6wwii KMA Hacoca;

Meep - W — makcmmansHoe 3HauyeHue KM/ Hacoca npy paboTe Ha Bofe;

", — rnapasnuyeckuin KMA;

Mvts— KM/ Hacoca npu pa6oTe Ha BSA3KO XUAKOCTH;

11 VO(— 06beMHbIn KMNL;

4w ~ KMJA Hacoca npy paboTe Ha BOAE;

L — AnHamunyeckas BA3KOCTb. H c/m2;

V— KMHemartunyeckas BA3KOCTb. M2/c;

p — MJIOTHOCTb, Kr/M3;

V — koahpuumeHT Hanopa,;

by— yrnoBas YactoTa BpalleHus Basa Hacoca, pag/c a>= nn/30.

5 [epecyeT paboueil xapakTepUCTUKN

51 O6wue nonoxeHns nepecyeta

[Ons BbiNoNHEeHWs1 NepecyeTa pabounx NapamMeTPoB HAcOCa C BOAbI HA BA3KYIO XUAKOCTb HE06X0AUMO
Hanuuve paboyeii xapakTepuCTUKM Hacoca, NoJTyYeHHO Npu ero paboTe Ha Boge.

[nsi nonyyYeHnst ToUHoi pa6oyeit xapakTepuCTUKM Hacoca Npu ero paoTe Ha BA3KOM XUAKOCTY cnesyeT
NPOBECTY UCMbITAHUSA Hacoca HENOCPEACTBEHHO Ha AaHHOM XULKOCTU.

5.2 Anroputm nepecuyeta

ANropuTM nepecyeTa BKIOYAET cieaytoLime aTanbl:

1) oueHKa NPUMEHMMOCTH A1 KOHKPETHOrO Clyyas (CM. PUCYHOK 1);

2) pacuyeT napameTpoB Hacoca npu paboTe Ha BA3KOW XUAKOCTM NPW yCNOBUU, YTO U3BECTHbI NapamMeTpsl
paboTbl Hacoca Ha Boae (CM. pUCYHOK 2).

NMpumeyanue — MNpumep pacyeta NnofaHHOW MeTOAMKE NPUBEAEH a MPUI0KEHUN A.
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MepecueT BbINOMHAETCA ANA (0AHO- UK Her K MeTog, HenpUMeHUM
MHOTOCTYNeHYaToro) LeHTPo6exHoro Fomm K>
Hacoca?

KakoBa 6bICTPOXOAHOCTL CTYyNeHN Hacoca?
(ngs 60)

MeTog HenpuMeHum

- nogadya HacocCa B TOYke MakCUuMa/lbHOro

KMnA Ha soge OBEPJ1 cocTasnset ot 0.6 Ao
260 m"Y MeToga HenpuMeHum

- Hanop Ha CTyneHb B TOUKE MaKCUMasIbHOrO
KA npu pa6oTe Ha Boge HNP /1
coctasnsert oT 3 40130 m

Ja J

1

OTHOCUTCA NN NepekaymsaemMas cpega kK MeTog HenpuMeHnm

Knaccy HbOTOHOBCKUX XUAKOCTEN?

KuHemaTnyeckas BA3KOCTb XMAKOCTM Het MeTog HenpumeHnMm

Haxoautca B npegenax ot 1 o 3000 cCt? Cm npum. Pasgena 1

fa | \
MPOLIEAYPA NEPECHETA
NMPUMEHNMA

PUCYHOK 1— ANIFOPUTM OLEHKU MPUMEHUMOCTM NpoLeaypbl nepecyeTta



FOCT 33967—2016

PaccunTaTb napametp B no opmyne (4)

[Ja
MapameTtp 8 140? Heobxoamm pacyeT notepb
Het
[a
MapameTpbl 811 ? 4y o0.n0,,

Bbluncnunte Y ep*» u O,, no hopmynam (6)u (7)
Bbluncnutb Hve no chopmyne (9)

BbluncnuTb nve no chopmyrne (12)

N

Bbluncnutb PtKno dpopmyne (13)
PucyHok 2 — AnropuTtm nepecyeTta napameTpoB Hacoca npu paboTte Ha BA3KON XUAKOCTH

5.2.1 PaccuuTtatb yncno PeiHonbaca:

kfo2 T (3)
Re=1 BP
Bbluncnnte napameTp B no oopmyne:
O- _16b (4)
‘b ontly

roe np— KoaphuLuMeHT 6bICTPOXOAHOCTH, paccUuTaHHblin no popmyne (1);
Re — uncno PeliHonbgca.

Ecnu 1£B £40, nepeiitn k5.2.2.

Ecnu B >40. To nosiy4eHHble NonpaBoyHble KO3 MULMEHTbI, NO/TyYEHHbIE AaHHbIM NepecyeToMm, byayT
MMEeTb BbICOKYH CTeNeHb HETOYHOCTU. B 3TOM cnyyae Heo6Xx0AMMO NPOBECTM AeTa bHblli aHann3 noTepb, Nofa-
XO[bl K KOTOPOMY U3/0XEHbI B MPUI0XeHUN b.

Ecnn B £1. 3apaTb 3HaueHns CH = 1u CQ = 1, 3aTem nepeintn k 5.2.4.

MpumeyaHune — MNpu B s 1paboyasi xapakTepUCTMKA HAcCOCA Ha BSI3KOU XWAKOCTU COOTBETCTBYET pabouel
XapakTepucTuKe Hacoca Ha Boje.

5.2.2 PaccuuTaTtb nonpaBoyHblli KOadhmumneHT nogaunm CQ, COOTBETCTBYHOLMIA 3HAYEHMIO Nojayn B
TOYKe MakcumasnbHoro KMnJ npu pa6ote HaBoae 0 BEP. w:

CO = (2,71)-°1e5<'0aB)3.15. (5)
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BblYMCUTL 3HAYeHME nodaun npy paboTe Ha BA3KOM xugkocTn GVS

= ’ (6)
BbluMcnuTb 3HaueHne Hanopa Hacoca B ToUke MakcumanbHoro KM npu pa6ote Ha BA3KOW XUAKOCTH,
npuHUMasi BO BHMMaHue 1o, 4to CBEP . H = CO.

«BEP VIS = "BEP H«BEP - W )
5.2.3 [na psga3HadeHuin Qw paccumTarb 3HaYeHMA NONPaBoYHOro koaduruymeHTa Hanopa CH:

“T Q'@Eponr) |

Ha ocHOBe NoslyyYeHHbIX 3Ha4eHuii C,ym 3HauYeHuii Hw, B3ATbIX C UCXO4HOI XapakTepuCcTUKM NpU COOTBE-
TCTBYIOLLMX 3HAYEHNAX QW, BLIYNC/INTL HAMOP NPV paboTe Ha BSA3KOW XWUAKOCTW:

«vis =CuH,- 9)

(8)

Mpnumeyaint ne— 3HayeHna CO, CBEP. H 1 CH MOryT 6bITb B3ATbI C rpaduka, NPpMBELEHHONO Ha pUCyHKe 3.

X —napameTp B, ¥ — nonpaBouHble Ko3duLmeHTbI Cn”cﬂ' - n* f{B) npn n<l2 gory 2—CHmC§:fIB) npv

PucyHok 3 — [inarpamma nonpasBoyHbIX KOs uuneHtos CQu Cw = t(B)

5.2.4 PaccunTaTtb nonpasBoYHblii koadppmumneHT KM u cooTBeTcTByOLWMe 3HaYeHna KM A Hacoca ans
BA3KWNX XWNAKOCTEN:

c,,=B.0.0547” npul<e <40. (t0)

MpumeyaHune — 3HaueHnst C,( MOryT 6bITb B3ATbI C rpadpuka, NpUBELEHHOT0 Ha pUCYHKe 4.

(11
YhnTgep-+f|4 007!

— inpn B <1
MNBEP -w

PaccuuTtaTtb cooTBeTCTBYOLWMeE 3HaveHus K/ Hacoca npu pa60Te Ha BSI3KOIA XNAKOCTU:
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X — napameTpe.'Y —nonpaBoYHblii KO3 puyneHT Cu
PucyHok 4 — [inarpamma nonpasoyHoro koadpduymnenta Cn = f(fl)

5.2.5 PaccuntaTb 3HayeHns notpebnsgemMoil MOLHOCTY Ha Basly Hacoca npu nepekayvBaHun BA3KMX
XugkKocTeli:

(13)
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Mpunoxexune A
(cnpaBoyHOe)

MpumMep nepecyeTa NnapamMeTpoB Hacoca C BOAbI HAa BA3KYI0 XUAKOCTb

McxodHble faHHble. OfgHOCTyneHYaTblii Hacoc npu paboTe Ha BOAe UMeeT MakCcMMmanbHoe 3HauveHue KM
Usep - iva 0.68 PV nopave Osep_un. ®1KO M3I4 1 NoSHOM Hanope «eep- M-377 M NpuM YacToTe BpalleHus
n - 2950 muH-1. Heo6xoAnMo onpeAennTb 3HaYeHUss NapamMmeTpoB Hacoca nNpy paboTe Ha BA3KOW XUAKOCTN =120cCrt
1 yaenbHbiM BecoM s = 0.9). 3HayeHns NnapaMeTpoB Hacoca Ha nogavax, oTAn4YHbIX oT 08EP_ u,. npuBeAeHbl B Tabnu-
ue A.1l. VicxoaHas xapakTepucTuka Hacoca npefcras/ieHa Ha pucyHke A.1.

War 1. PaccuuTaTb 4ncno PeliHonbaca, KoathuLyMeHT 6bICTPOXOAHOCTY U NnapameTp B. Ecnn Hacoc MHOrocTyneH-
yaTbliAi. TO napameTp B cnefyeT BbIUMCAATb MO HAMOPY «HA CTYNEHb»:

(A1)

(A2)

'Bep

(A3)

Lar2. PaccuuTatb nonpaBoYHbIiA ko3 huumeHT nogaum CO v BbIYNCINTL 3HAYEHNSI Nogayvn Hacoca npu paboTe Ha
BSA3KOW XunaKkocTn Qvil c nonpaBKoii Ha 3Ha4YeHMA OTHOCUTENbLHOW Nogayn Hacoca npu paboTe HaBoge O 2O sep - W

CO m (2,71)-° '6B<lo9 B\-'- _ (2.71)-°",65,]°9 5521 b = 0.938. (A.4)

(A5)

PaccunTaTb nonpaBoYHbIii KO3 PMLNEHT Hanopa 1 BbIYNCAUTL 3HAYeHWe Hanopa Hacoca npu paboTe Ha BA3KOIA
XWUAKOCTK B TOuke MakcumasnbHoro KM (touka BEP):

OgEp.yy =0 =0.938: A7)

«BEP - vis 3 CBEP- h«bep-w * 0-938 +77 = 72.2 M. (A.8)

War3. PaccuntaTb nonpaBoyHbIi kKO3 uumneHT Hanopa CH 1 3HaYeHUs Hanopa Ha BA3KOW xuakocTu Hyjs gnsa no-
pay Olv. otnnyatowmxcs ot 0 BEP _t,.

Mpy 0 > = 0.60BEP _,.cOOTBETCTBYIOL M MONPaBOYHbIV KO3 h UL MEHT” N COOTBETCTBYIOLLUNIA €My HAnop Ha BA3-
KOU X1AKoCcTM HWsCOCTaBsAT:

HVIS * CHHW = 0.958 «87.3 = 83.6 m. (A-10)
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War4. PaccumTatb nonpaBouHbIii koadhduuymeHT KMA C vcooTBeTCcTBYOWME 3Ha4YeHns KM/ Hacoca npu paboTe Ha
BA3KOI XuAKkocTK CvisC NONpaBKoil Ha 3HaYeHNs OTHOCUTENbHO Nogayn Hacoca npu pa6oTe Ha Boge 0 ~ 0 BEP_ w. lMNoc-
KOMbKy 3HaYeHne napameTpa B Haxoautcs B npegenax ot 140 40.To ansA pacyeta Cn ucnonbsyetca oopmyna (10) pasge-
na 5 HacTosLero ctaHgapra:

cn =e-0.0M7flael' B 5 52-0.0547 .5.62*"* , 0,738; (A.11)

) (A-12)
%is 3 C.'W 3 {npy ——— 3 1) 30.738 068 30-502;
4 " 3ep

»VIS 3 C-Mn- * {npn - —-—-= 0.6) = 0.738 -0.602 = 0.444. (A-13)
AEP-n

War S. PaccumTtatb 3Ha4eHUst NOTpeb6AsSeMOoli MOLHOCTM Ha Basly Hacoca npu paboTe Ha BA3KOW xugkoctn PVISc
nonpasKoi Ha 3HaYeHUsi OTHOCMTENbHOI NoJayun Hacoca npu paboTte Ha Boge Oyy'OBEP . w :

A-14
®IS« mpn Q- « 1) 1032 722 09 - 36,4 KBT. *-14)
367nva ANEP» 367 -0,502
- A1
om0 —ogye SL9B6 oo o e (A-15)
367n. ABEP w 367 0.444

PesynbTaTbl pacueTta Hapsigy € UCXOAHbIMU AaHHBIMU NPEACTaBAEHbI HAa pUCyHKe A.1 1 cBefeHbl B Tabnmuy A.1

X — nogava. Ms/4. npu yactoTe BpaweHuss e 2950 MU H'\ Y, — NOMHLIA HANOP, M, NN MOWHOCTL. KBT. Y2 — KMJ. cnaowHas
NMUHUA — BOAA: NYHKTUPHASA NUHNA — BA3KaA XNAKOCTb. YyB « 120cCTuns =0.90; 1.2 — P=/(Q);3.4— u «/(0); 5. 6 — H =7(0)

PucyHok A.1— lMepecyeT xapakTepucTuK OAHOCTYNeHYaToro Hacoca
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Tab6nuuya Al — lNpumep pacyeTa NapamMeTpoB C BOAbl Ha BA3KYI XNAKOCTb

MapameTp (chmsnueckasn BenmumHa)

BsskocTb nepekaunBaemMon xungkoctun V**, cCt
YpenbHblii BeC BSA3KOM XUAKOCTU a

YacTtoTa BpalleHusa Basa Hacoca n, MuH'l
KoadhduumeHT nogaum Hacoca Ha Boge O*Oatc-w
Mogaya Hacoca Ha Boge Qw unm OstP. w, M5y

Hanop cTyneHun Hacoca Ha Boge H , unu Hate-n. m
KNJA rHacoca Ha Boge

MapameTp B

MonpaBoyHbIi koaduymeHT nogayun Co
MonpaBouHble ko3adhuymeHTbl Hanopa Cvunu Cecc-m
MonpaBoyHblit koadpuyment KN4 C,
CkoppekTupoBaHHasa nogayva 0,, nnm OB(.p.,n. M*/y
CKOppeKTUpoBaHHbIli Hanop ctynewn H,uunn HBCR., ,M
CKoppekTupoBaHHbIii KN4 u.*

MoLLHOCTb Ha Basly Hacoca Ha BA3KOM xugkoctn Pn , kBT

10

0.60
66.0

87.3
0.60

0.958

61.9
83.6
0.44

28,6

0.80
88.0
83.0

0.66

0.947

825
78.6
0.49

325

3HaveHne

120
0.90

2950

5.52
0.938

0.738

1.00

110.0

77.0

0.68

0.938

103.2

72.2

0.50

1.20

132.0

69.7

0.66

0.929

123.8
64.8
0.48

40.2
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Mpunoxexve b
(cnpaBo4HOE)

AHanu3 notepb 3Hepruu npu pa60Te HaCOCOB Ha BA3KUX XUNAKOCTAX

B.1 O6uwue nonoxeHus

B ;aHHOM NMPUNOXEHUN NPUBOAATCA 06BACHEHNA OCHOB TEOPETUYECKUX METOLOB aHanun3a noTepb 3HEPrUK B HACO-
cax. paboTarLLMX Ha BA3KUX XUAKOCTSAX. Takke NpeAcTaBeH aHaNUTUUYeCcKUiAi MeTo  NporHo3MpoBaHns KaBuTaLumoHHOTo
3anaca Hacoca npu nepekauymBaHuy BS3KOW XNAKOCTU. [laHHbIi METOA He NoATBEepPXAeH 3KCNepuMeHTasIbHO.

5.2 BanaHc MowHOCTN 1 noTepun

BanaHc Mol HOCTU Hacoca 6e3 peLupkyasiLumu NnpeacTaBneH B ypaBHeHnn (5.1). KOTopoe MOXeT 6biTb MPUMEHEHO
KaK K Hacocy A/15 nepekayunBaHns BOAbl, Tak v K HACOCY /15 MEePeKaUnBaHNs BA3KOW XUAKOCTH:

(5.1)

rae P — BxofHas MOLWHOCTbL Hacoca,
— 06beMHbIl KMA;
Yii— rugpasnuyeckunii KNA;
AL(T— cymma BCex NoTepb Ha TPeHNe ANCKOB Ha BHELLHUX CTOPOHax paboyero koneca nycTpoiicTsa 0CeBOli pasrpy3km —
6anaHcupoBoYHOro 6apabaHa wnn fucka, ecsim OHU ecTb;
PT — cymmMa Bcex MexaHu4eckux noTepb OT paAnasnbHbIX U YNOPHbIX NOALWMHNKOB, & Takke OT yNA0THEHW Bana.

Mpy NOBbILWEHUN BA3KOCTY NepekaunBaemoni XnAKOCTN Yncno PeiiHoNbca yMeHbLLaeTCs, YTO NPUBOANT KyBeninye-
HUIO Ko3adhhuLuMeHTa TPeHMSA B MPOTOYHOI YacTu Hacoca, aHanorMyHO TEYEHWIO XUAKOCTN B Tpy6onposoge. MoBbilleHne
BA3KOCTU NPUBOAUT K C/IeAyoL MM NoTepPAM B Hacoce.

MexaHuyeckne notepu. PT . He 3aBUCAT OT BA3KOCTY NepekauymBaeMon XnaKocTu.

Fmapasnnyeckne notepun (aHasnornMyHbl NOTEPAM Ha TPeHMe Mo A/iMHe Tpybonposo/ja) BO3HUKAKOT Ha BXoje, B
pabouem Konece, BCnMpasbHOM OTBOZAE UK BHaNpaBaslowWweM annapaTte, a Takke Ha BbIXOAe M3 Hacoca. B ocHoBe Teopun
LLleHTPo6EeXHbIX HACOCOB NO/e3HbIi Hanop HnpeacTasnseT cob6oi pasHOCTbL TeOPeTUYECKOTo Hanopa paboyero koneca HT
v rngpasnuyecknx notepb HL. 6 cootBeTcTBUM C (1). (2] 1 [3) KApTUHA TeUeHMs NOToKa N KOIPDULMEHT CKONbXEHNA pabo-
Yyero kosieca He 3aBUCAT OT BA3KOCTU NepekaymBaemoii XXNAKOCTU 1. crefjoBaTe/ibHO, He 0Ka3blBalOT BANAHUS HA TeopeTu-
yeckmit Hamop. TakMm 06pa3om, O0OYC/IOBMIEHHOE BA3KMM TEYEHMEM CHWXKEeHue Hamopa aBnseTca QyHKunen
rmapasnnyecknx NoTepb NOTOKa BA3KON NepekaunBaeMoin XugKkocTu.

fmapasnuueckne NoTepyu BKAOYAIOT NOTepU Ha TpeHKe, T. e. yHKLMIo yncna PeiiHonbAca (pa3mep Hacoca, YactoTa
BpaLleHns poTopa v BIMSHME BA3KOCTM), OT LUEPOXOBATOCTU MOBEPXHOCTU FMAPaBINYECKNX TPAKTOB 1 CMeLlaHHble noTe-
py. Bbl3BaHHbIE U3MEHEHMEM CKOPOCTW ABMXEHUS MOToKa W3-3a HEOAHOPOAHOro pacnpejefieHns ckopocTeid. Takue
HEOHOPOAHOCTU NN CMeLLaHHble NOTepPU Bbi3BaHbl BO3AEiCTBMEM TONACTHOW CUCTEMbI, TOKabHbIM 3amMeaeHneM Xna-
KOCTW. Yrna ataku Mexzay NoTOKOM XUAKOCTU 1 IoNacTAMK, a Takke /10Ka/IbHbIMU pa3fe/ieHUsAMy NoToka.

O6bemMHble noTepu 06ycnoBaeHbl yTeukaMu paboyeli XUAKoCcTU Yepes yNIoTHUTENbHbIe 3a30Pbl MexAy Bpalyaro-
LWMMWCS U HEMOABWKHBIMU YacTAMU Hacoca. Takve yTeukn yMeHbLIalTCcs C yBeIMYeHeM BSA3KOCTU BCeACTBYE NOBbIlwe-
HUA KO3(h(DULMEHTOB TPeHUs a 3asopax Npu yMeHblleHun yucna PeliHonbgca. Takum ob6pasom, 3HaveHue pacxofa
XWUAKOCTN Yepes Hacoc BO3pacTaeT, MOMOXUTENIbHO BAIUASA Ha HAMOPHYIO XapakTepUCTUKY, YTO YACTUYHO KOMMNeHcupyet
rmagpasnnyeckme notepu.

O6beMmHble noTepy Hanbonee 3ameTHbI NPy paboTe HeGO/bLINX HACOCOB HU3KOW 6bICTPOXOAHOCTUN C OTHOCUTE/IbHO
60/1bLINMY 3a30pamMun NpK NepeKayrBaHnN XULKOCTe C BA3KOCTbIO HUxe 100 cCT. B pesynbTarte ymepeHHoe yBennyeHue
BA3KOCTU He OKa3blBaeT CYLLEeCTBEHHOIO B/IMAHUSA Ha Hanop. VI3BECTHbI C/lyyan He3HaunTesIbHOro NOBbILWEHNS Hanopa B
pesynbTaTe yBeMYeHNsa BA3KOCTU NepekaynBaemMon XnakocTtu (4).

MpeactaBnerHyto B (5) MHOpPMaLmMio yCNewHo NPUMEHSANN ANS BbIYUCAEHNA yTeuek nepekaynBaemMon XnaKocTn
yepes Lenesble YNI0THEHUS.

MoTepy Ha AMCKOBOE TPEHVE BO3HUKAIOT Ha BCEX BPaLLaloLLUXCA NOBEPXHOCTAX B HACOCE, HAXOAALNXCA B KOHTaK-
Te C nepekaymBaeMoli XMAKOCTb0. CBA3aHHbIe C HUMMW NOTepK MOLWHOCTU PPR 3HaunTenbHo BausAlT Ha KM A Hacoca npu
nepekaunBaHumn BA3KMX XuakKocTeld. MoTepn Ha TpeHne o06pasyloTCa rnaBHbIM 06pa3oM Ha AMckax 3akpblToro paboyero
Koneca v B ycTpoiicTBax A/ 0CeBOI pasrpysku. Takme NoTepun Takke yBeMUMBAIOTCA C yMEHbLUEeHeM yncna PeliHonbaca
VN NOBbIWEHNEM BA3KOCTMW; OHU MOFYT BbITb paccunTaHbl Ha 6ase MeTOANK, N3MI0XKEHHbIX B TuTepaTtype (6J. C AaHHbIMK O

11
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BbIUMC/IEHNN [UCKOBbIX NOTEPb W MOTepb B pasrpysoyHom 6GapabaHe, KOTOpble XOpOLWO KOPpPenupywT C
3KCNepUMeHTaNbHbIMK pe3y/ibTaTamun, MOXHO 03HakoMuTbea B (5]. [7) u [8].

MorpaHnyHble CI0M OKOSI0 ANCKOB paboyero koseca [06aBNAOT K NepekaynBaemMoin XUAKOCTN HEKOTOPYIo noses-
HYI0 3Hepruio. OToT adphekT YacTUUYHO KOMMEHCUPYET rMApaBaIMYeckne NoTepu 1 Takxe BANAET Ha NOBbILEHWE Hanopa npu
nepekavnBaHum XUAKOCTU C YMEPEHHOW BA3KOCTbIO.

MoTepun Ha AUCKOBOE TPEHME 3HAUYNTESIbHO BANAIOT HA NOTPE6AAEeMY0 HACOCOM MOLLHOCTb. 3aBUCKMOCTb AnamMeT-
pa pabouero koneca d2.4acToTbl BpaleHus n. koapduumneHTa 66ICTPOXOAHOCTU N U KO3hMLMeHTa Hamopa y npeg-
cTaBfieHbl hopmynoi

(6.2)

[*Iv 25

BnusHue BsizkocTn Ha KM npeAcTaBneHo Ha pucyHke B.1.Ha KOTOPOM OTHOLLEHWe NoTepb HaAnckosoe TpeHne PpR
KNOJIe3HOI MOLLHOCTM P npeAcTaBieHo Kak (PyHKLMUA KWHEMATUYECKOW BA3KOCTU B 3aBUCUMOCTU OT Ko3dhhuumeHTa 6bic-
TPOXOAHOCTH B faHHOM KOHKPETHOM c/lyyae noTepu Ha AUCKOBOE TpeHue yBenuyneatloTcs npubnunsutensHo B 30 pa3
npuv yBenmyexnun BaskocTn oT 10~640 3 m10_3m2c (o1 1 g0 3000 cCr). Mpu BA3KkOCTN 0T 3000 cCT MOLLHOCTb ANCKOBOTO Tpe-
HUS Npn6An3nMTensHo B 10 pa3 60onblie, YeM NonesHast MOWHOCTb Npy koaddurumneHTe 6bicTpoxogHOCTN - 10 M oueHu-
BaetcsA B50 % ot Puana - 45.

X — KMHeMaTnyeckas 0A3u0Crb. bi*/c; Y — PAJP,,: 1—n *10;2—n =20;3— 1 =45
PucyHok .1 — CooTHOLIEeHWe NoTepb Ha ANCKOBOE TPEHWE U NOE3HOI MOLLYHOCTH

Mpun paccmMoTpeHun BANAHNA JUCKOBbIX NoTepb Ha KM MoxHO BbiBeCTU koadpuuymeHT C t|_ Rft, npeacTaBieHHbIl
Ha pucyHke B.2. 9TOT KO3(hULMEHT nokasbiBaeT 3aBMcUMOCTb KM oT koadhduymeHta 6b6ICTPOXOAHOCTH Hacoca npu
nepekaunBaHumn BA3KUX XNAKOCTEN, 06YCNOBNEHHYIO BIMAHNEM AUCKOBOTO TPeHWUA. AHanornyHo koaguumnent Cn_RR
BNIMAET 1 Ha NoTpe6aemMyto MOLWHOCTb.

Tepmunyeckoe Bo3feiicTene. Bce noTepn MOLWHOCTY 3a UCKTIOYEHNEM BHELLIHUX MEeXaHWYeCKuX NnoTepb ncyesanT
npu HarpeBse XWAKoCTu. Harpes nosbllLaeT SI0KasibHY0 TemnepaTtypy XUAKOCTU 1 NOHWXAaEeT 3Ha4YeHne BA3KOCTH Mo cpaBs-
HEHUIO C BE/IMUMHO, COOTBETCTBYIOWLEN TeMnepaType Ha BXofie a Hacoc. MecTHoe HarpeBaHne XUAKOCTU 13-3a BbICOKNX
KacaTenbHbIX HanpsXXeHWii, kak NpaBnno, ckasblBaeTCA Ha3HauYeHUM JUCKOBbIX NOTepb 1 06bemMHoM KM J. Mpu nokasaTtene
BA3KOCTM Bbiwe FOOOCCT MeCTHOe HarpeBaHue XUAKoCTU MOXeT 3aMeTHO BINAThL, TEM He MeHee, 3th(DeKT 3TOro Bo3feii-
CTBUA KO/INYECTBEHHO ONpPeeInTb JOCTATOYHO CI0XHO.

MouwHocTHaa xapaktepucTtuka P a LlO): B cBA3M C TEM. UTO BA3KOCTb XUAKOCTU, Kak NpaBuio, He OKa3blBaeT BO3-
[eicTBNA HaTeopeTNYeCKNii Hanop N MexaHnyeckne NOTepu, ysesnyeHne noTpe61saemMmoii MOLWHOCTYN NpU NepekaynsaHnm
BA3KNX XWAKOCTER, rnasHbIM 06pa3om, NPOMCXOAMUT 3a cyeT NOTepb Ha AWCKOBOE TpeHue. Mo3ToMy xapakTepucTuka
notpe6asemMoii MOLHOCTH Hacoca npu paboTe Ha BA3KUX XMAKOCTsAX Pva = f(Q) cMelLaeTcsi OTHOCUTENbHO XapaKTepUcTu-
K1 TOro Xe Hacoca, paboTatouiero Ha Boge Pw = f{Q) dhakTuyeckn Ha BENIMYNHY KOHCTaHTbl, 3KBMBANEHTHOI YBE/IMYEHIO
noTepb Ha ANCKOBOE TPEHUe, 3a UCK/TYeHeM paboTbl Ha Masbix Nogadax.
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PucyHok b.2 — BnusHune guckoBsbix notepb Ha KM

Ha TpebyeMmblii kaBUTauMoHHbIN 3anac Hacoca (NPSHR) BnusieT pacnpegenexnve gaBneHms B6M3n BXOAHbIX
KpOMOK lonacTeii pa6oyero koneca. PacnpegeneHve faBneHns 3aBUCuT OT Yncne PeiiHonbAca v rnpaBinyeckux notepb
Ha yyacTke MexAay nonepeyvHbIMy CEYEHNUSMU HA YPOBHE BCACbIBAKLLEro hnaHua Hacoca U Ha Bxoge B paboyee Koneco.
3TN NoTepu BO3pacTatoT C NOBbILEHWEM BA3KOCTU U BAUAIOT Ha KaBUTALMOHHBI 3anac Hacoca.

Opyrve hakTopbl, BAMSOLWME HA KABUTALMOHHBI 3anac Hacoca. — TEPMOAMHAMUYECKINE XapaKTepUCTUKN nepeka-
YNBAEMBIXXUKOCTE 1 COAepXaHNe B HUX ra3oB. BnnsHue atux paktopoB onucaHo B 5.3. MeTof 0LEHKM KaBUTALMOHHOTO
3anaca Hacoca npu pa6oTe Ha BA3KUX XMWAKOCTAX OCHOBAH Ha aHa/IMTUYECKNX pacCcyXAeHnsx, npuBeseHHbIX B 6.3.

Mpu oueHKe KaBUTALMOHHOTO 3anaca Takke C/iefyeT yunTbiBaTb U3BMEHEHUWE Nepenazja AaBeHnii BO BcacblBalLLEM
Tpy6onpoBoge.

B.3 OueHka Tpe6yemMoro kaBuTalunoHHoro 3anaca Hacoca (NPSHR)

NPSHR kak xapakTepucTuka BcacbiBatoLeli CHOCO6HOCTM LLeHTPO6EeXHbIX HACOCOB NpeAcTaBnseT co6oil pasHOCTb
MeXAy MoJHbIM abCoNOTHBIM HANOPOM Ha BXO/e @ HacoC ¥ HanopoM, COOTBETCTBYIOLWMNM AaBNEHNI0 HACbILEHHOrO napa,
Heo6xoAnMYyto ANA NpefoTBPaLLeHns najeHnsa NoSHOro Hanopa B pesy/nbTaTe HayasibHOW kaBuTauum 6onee yem Ha 3 %.
KaBuTaLWOHHbI/ 3anac 3aBUCMT OT YCNOBUIA aKcnyaTayMn Hacoca, KOHCTPYKL UM U reoMeTpun ero noABoAa, a Takke oT
hn3nyecknx CBOKCTB NepekayBaemMoii XUgKocTu.

MepekaunBaHve BA3KOM xuakocTu BnusieT Ha NPSHR gBosiko. C yBennYeHWEM BSI3KOCTU TPEHUE NOBbILWAeTCs, YTo
npuBOAMT KyBennyeHuno 3HaveHns NPSHR. B To e BpeMsi NoBbILLEHHAsA BA3KOCTb NPUBOAUT K CHUXeHMI0 Anddy3um yac-
TUL, BO3Jyxa M napa B XUAKOCTWU. 3TO 3amefnseT CKOPOCTb pocTa Ny3blpbKOB 1 CO3AaeT TepMoAuHaMmnyecknii adgexT,
KOTOpbIVi NPUBOANT KONpeAeIeHHOMY CHUXeHUI0 3HavyeHns NPSHR.

BnvsiHMe BA3KOCTU Ha KaBUTALMOHHBIA 3anac Hacoca ONUCbIBAIOT, rMaBHbIM 06pa3oMm, n3MeHeHWeMm uducna Peii-
HosbAca. O HAKO 3TO BANSHME He MOXEeT 6bITb BbIPAXEHO TO/IbKO OJHOI 3aBUCUMOCTbIO /151 BCEX KOHCTPYKLWIA U TUNOBbIX
pasmepoB HacocoB. Kak npaBuno, yem 6osblle pasmep Hacoca 1 NaaBHee o4yepTaHus ero NofBoja U BXOAHbIX y4acTKoB
paboumnx Konec, TeM MeHbLLE OHM BOCMIPMUMYMBbLI K U3MEHEHUSAM, BOZHUKAIOLLUM NPU nepekayvBaHnmn BA3KON XUAKOCTU.

[a3. pacTBOPEHHbIV BXUAKOCTYU, @ Takke BBEJEHHbIV B NepekaynBaemMyto XnakocTb, BnusieT Ha NPSHR nHaue, dyem
60nbLUKe Ny3blpbky rasa. Ecv ckopocTb NOTOKA XMAKOCTY Ha BXOe B HACOC [,OCTAaTOYHO BbICOKA, TO HE6O0/bLIOE Kosnyec-
TBO rasa He Bbljenserca u pakrnyecku He Bnmsaet Ha NPSHR wnn Bnvset He3HauuTenbHo. MpucyTcTerne 601bWNX KOH-
LeHTpauuii ra3a B nepekaunBaemoi XnaKoCcT BO3eNCTBYeT Ha KaBUTaLMIOHHYI0 XxapakTepucTuKy Hacoca. B aTtom cnyyae
chopma kaBUTaLMOHHOI xapakTepuctukm HJg = /(NPSHR) n3MeHsieTca ¢ pe3koro n3soma Ao nnaBHoro. Takum o6pasom,
TOuYKa, B KOTOPOIi NponcxoauT 3 %-Has noTeps Hanopa Ha KaBMTaLWOHHOW XxapakTepucTrke, CABUraeTca BNpaBo Uan. Apy-
rMMy CNoBaMu, MPOUCXOANT yBennyeHne 3HavyeHns NPSHR.

3aMeuyeHo, 4To Npu NnepekaynBaHNmn BA3KNX XNAKOCTEl Npu 60ee HN3KMX 3HAYEHNSAX YAaCcTOThbl BpaLl,eH!s Bana kaBu-
TalMOHHbIN 3anac Hacoca nmeeT 60siee BbICOKME 3HAUYEHNSA MO CPaBHEHWIO C TEMM, KOTOPbIE NOYYaTCA NPU BbIYUCIEHUN
no oopmynam nogo6ms.

Mpouecc napoobpa3oBaHus 1 ra3oBblAeNEeHNS B 3HAUYNTENbHOW CTENEHN 3aBUCUT OT NPOAO/IHKUTENbHOCTN BO3AEA-
CTBUSI HU3KOTO JaB/IEHUSI HA onpefeneHHblii 06bem XMAKOCTU. KaBUTaLMOoHHbIE UCNbITAHUSA, Kak NpaBuio, NPoBOAAT Npu
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NOCTOSAHHBIX 3HAYEHUSAX pacxo4a XWAKOCTW M YacToTbl BpaLleHUss NpyM NnepeMeHHOM AaBneHNn Ha BXxode, 4To TPyAHO pea-
NN3yemMo Npu nepekayrBaHnmn BA3KUX XUAKOCTEN, ecnu BXOAHOE AaB/IeHNEe U3MEHSIETCSA N0 BCEMY KOHTYpY. [laHHOe siBne-
H/e 0O6BACHSAETCA TEM. YTO B OT/IMUME OT BOAbI U3 BA3KOW XMAKOCTW, Haxoaslecs B pe3epByape, HEBO3MOXHO BbICTPO
yAanuTb Bo3ayx. BcneacTBue aToro Bo3gyx 6yAeT MOCTENEHHO BbIAENATLCA U3 XUAKOCTU BO BCacbiBalowem natpyoke
Hacoca 1 BbI30BET 3anuMpaHue Ha Bxofe B paboyee Koneco.

B npepgnaraemom 0606LeHHOM MeToAe oLeHkM 3HaveHnii NPSHR npvMeHeH aHanMTu4eckoii noaxo, He nogkpen-
NIEHHbIi  3KCNepuMMeHTaNbHbIMW  AaHHbIMU. MeTof Henb3s NpPUMEHATb K yrnesojopofgam 6e3 ydyeTa TeNs0BOro
BO3/€eCTBUSA Ha CBOWCTBA XUAKOCTEN.

3HayeHne nNonpaBoOYHOro KoadppmumeHTa KaBUTaLMOHHOIO 3anaca npu nepecyeTe C BOAbl Ha BA3KYH XWUAKOCTb
onpegenseTcs cneayoulei opmMynoi:

(6.3)
* 1+ 274000/ . NPSHR,
U HJ 0067 m3
| BEP-V

rae /1 m0.1 4nA HACOCOB C OCEBbLIM BXOA0M;
A » 0.5 ana Hacocos c 60k0BbIM NOABOAOM (MOBOPOT NOTOKA OT BCAaChIBaloLero naTpybka 4o Bxoaa B pabouee koneco
coctaBnseT npubausntensHo 90”).
3HayeHnsa KaBMTaLMOHHOroO 3anaca Hacoca onpejensalT C MOMOLbI0 MonpaBoyvHOro koadduumeHta CNPSH no
copmyne:

NPSH<b* CNpshNPSHRW- (54>

Mopaya Hacoca B faHHOM MeTofe nepecyeTa 3Ha4YeHWi kKaBUTaLMOHHOTO 3anaca Hacoca He KoppekTupyeTcs. 3Ha-
yeHna NPSHR  cOOTBETCTBYIOT UCXOAHbBIM 3HAYEHUSAM Qw.

Mpumep — Cm. pucyHok 6.3 nta6bnumyy b.1. Hacoc nmeeT KOHCTPYKL MU0 NOABOAA, COOTBETCTBYIO LW Y0
3HayeHuto napameTpa A m0,5. Mogaya OBEP_w * 110 M3y, 3HaueHne NPSHRBBP _w =4,15 M npu yactoTe Bpa-
weHna n =2950 muH-1 MapameTp B m 12,0, nonpaBo4Hblii KO3 puumneHT Hanopa CH m 0.81.

X —nopgaya O. M*/unpm n = 2950 MUH*'; Y — kaBUTaLWOHHBIN 3anac Hacoca NPSHR. m: 1— Bofa: 2 —BA3Kast XUKOCTb
(s «0.90, B w12.0)

PucyHok 6.3 — Pesynbtart nepecyeta NPSHR
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MonpaBoYHbIf KO3 HULMEHT KABNTALMOHHOTO 3anaca:

NPSHRa

1 2740001 (£ |) v0.667

Ta6nunuya b.1— Mpumep pacyeTta
MNapamveTp

MapameTtp 8
YnenbHbIl BeC BA3KON XWUAKOCTU S
YacToTa BpalleHus Bana Hacoca /1. MUH'!

KoathpuumeHT MakcumanbHoro KA nopgaum Hacoca Ans BOAbl
QrtvVQaEp-w

KoathhuumneHT pacxoga Xuakoctn Qw. m!/y
Tpebyemblii kaBUTaLMOHHbIM 3anac Hacoca NPSHR*.. m

MonpaBoyHbIA KO3 hULMEHT ANS Hanopa B nydlwein Touke KM
notoka. Cm

MonpaBoYHbI KO3 MLMEHT KABUTALMOHHOIO 3anaca Hacoca

CKOppeKTUpOBaHHbI kaBMUTaLMOHHbIN 3anac Hacoca NPSHR,,,. m

0 1* 274000 0,511
10,

0.60

66

2.55

291

n

Jil
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V e oo 73T
J1110° 6672950133

3HaueHne
12.0
0.90
2.950

0,80 1.00
88 110
3,10 4.15

0.81

1.14
3.53 4.73

v 1.44,

(6.5

1.20

132

6.25

7.13
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Mpunoxexnne B
(cnpaBo4yHoe)

BnunsHue KOHCTPYKTUBHbIX 0COGEHHOCTE Hacoca npu ero paboTe Ha BA3KMUX XUAKOCTAX

B.1 2OnemeHTbl KOHCTPYKL NN Hacoca

Mpu nepekaunBaHUy BSA3KUX XUAKOCTEW HACOChl C KO3 PULNEHTOM GbicTpoxoaHOCTH 20 zng S 40 HA OCHOBaHWUK
[OCTYNHbIX 3KCMEePUMeHTa bHbIX JaHHbIX MOTyT 06ecneuntb BbicOkne 3HadeHns K.

Hacocbl cneuuanbHbiX KOHCTPYKUWI € BHelHeli Tpy6onpoBogHoli 06Bsi3Koi, 060pyA0BaHHbIX YCTPONCTBOM
camoBcacblBaHWA, OTBOAHOI KONOHHOW MAW APYrMMK yCTpoiicTBaMu NogBoAa Wan oTBoAa XUAKOCTU, TpebyloT AONOMHN-
Te/bHOTO U3y4YeHusi NoTepb Npu paboTe Ha BA3KNX XUAKOCTSX.

KoHCTpyKL st HacocoB, ABurateneil  coeAUHNTENbHbLIX MydT AO/KHbI YYNTbIBATb U3MEHEHWE BpaLLaloLLEero MOMeH-
Ta. BO3HVKaloLee npy 3anycke Npu Temnepartypax nepekaynBaeMon XXUAKOCTU HUKe HOpMasibHbIX YCNOBUiA paboThl.

BHyTpeHHMe y3/bl Hacoca, Takme Kak Bas 1 CBSA3aHHbIe C HUM NPUBOAHbIE MEXaHU3MbI, A0/KHbI ObiTb MPOBEPEHbI HA
paboToCNOCOOHOCTL B YCNOBUSAX paboTbl NPW NOBbILLEHHbIX 3HAYEHNAX BPaLLalLero MoOMeHTa.

B.2 Mpusoabl n My bl

MpuBog Heo6xoaMMO Noa6upaTb C y4eTOM MOTEHUMabHbIX U3MEHEHWI KPYTALLEro MOMeHTa BO BpeMs paboTbl
Hacoca W. 0CO6eHHO B MOMEHT 3anycka. PekomeHayeTcsi 3anpocuTb y NocTaBLMKa Hacoca MOMEHTHYIO XapaKTepucTuky
M = ((n) B Tom cnyyae, Koraa noTpebuTento Heo6xo04MMO CaMOCTOATENbHO Nof06paTh NPMBOJ K HAcOCY.

Mop6op coefnHNUTENbHBLIX MY(PT AO/MKEH ObITh BbINO/THEH C YCNI0BMEM 06ecneyeHuns cTabuibHon paboTbl Npyu Mak-
CYMasibHOM 3HAYEHUW KPYTALLEro MOMEHTA C Y4EeTOM MYyCKOBbIX 3¢hHEKTOB.

B.3 TopuoBble ynnoTHeHUS

TopLoBble YNIOTHEHUS fO/MKHBI 06ecneynBaTh repMeTM3aLnio Hacoca Npy ero paboTe BO BCEX PeXUMax, BKIoyas
nepexoaHble NPOLECCH 1 COOU. Y3/bl TOPLOBbIX YNIOTHEHWI HA BA3KUX XMAKOCTAX paboTatoT MHaue, YeM Ha BOAE, M UCTbI-
ThbIBAOT 60O/Iee BbICOKMUE HArpy3KN.

COBpEMEHHbIE TOPLOBbIE YNIOTHEHUS BK/OYAIOT BCMOMOraTe ibHble CUCTEMbI MPOMbIBKM C COGCTBEHHOI Tpy60Mnpo-
BOAHOM 06BA3KON. BO MHOIMX C/liyuyasix BCMIOMOTaTe/bHbIE CUCTEMbl BK/OYAKOT BTOPUUHbLIE Y3/bl, HANPUMED PUNLTPSI,
KOTOpble MHOTAa HEKOPPEKTHO PYHKLMOHMPYIOT Ha BA3KNX XUAKOCTSIX. O6bIYHO 06BsI3Ka PACnofioXeHa C HapyXHOli CTopo-
Hbl KOpMyca Hacoca W 4acTo TpeGyeT /I0Ka/fibHOro MOLOTPeEBA UMM APYrMX AeNCTBUIA, HANpPaBAEHHbIX HA NoAfepxXaHue
KOPPEKTHOI paboTbl MPOMbIBOUYHON CUCTEMBI YMIOTHEHUS.

B.4 FepMeTuUUHble HACOChHI

CyLecTByeT 4Ba OCHOBHbIX BuAa repMeTUYHbIX HACOCOB: C «MOKPbIM» POTOPOM M C MarHUTHOW MydToii. B Hacocax
nepBoro BUAAa poTop ABUraTeNs U NOALLNMHUKA CKOMbXEHUSI MOTPYXEHbI B NepekaynBaemMyto XnakocTb. B Hacocax BToporo
BUAA Bas W €ro NOALMUMHUKN HAXoAATCA Noj MarHUTHON MyddTO. [LloNONHUTENBHOE COMPOTUBNEHUE BA3KOW XUAKOCTH,
06YCNOBNEHHOE NOTPYXEHNEM 3TUX 3/IEMEHTOB B XUAKOCTb, NPUBOAUT K 60/1ee BbICOKUM NOTEPSM, YTO B CBOIO 0Yepefb
BefleT KYBEMYEHNIO NOTPEBNEHNSA SHEPTUN 1 3HAYEHNS NMYCKOBOrO MOMEHTA.

HarpeB BA3KOIi XWAKOCTU B kKaMepe poTopa UHOTAa CHUXaeT NoTepu BrepMeTUYHbIX Hacocax. [laHHbIi HarpeB MOXHO
06ecneynTb, CHUKAA pacxoq oxnaxaaLeil Xuakoctu, NogBOANMON K ABUTaTeNto NN MarHnTHoi mydTe. Takke cnegyeT
YUYUTbIBATH BAUSIHUE HATPEBA, BbI3BAHHOTO NOBbILLIEHHbIMY MOTEPSIMU HA TPEHME. B repMeTUYHbIX Hacocax C oL NMHKKA-
MV CKOJIbXEHUS NepekaynBaemas BsA3kas XUAKOCTb A0/MKHA 061aaTh CMa3biBaKOLWMMUCBONCTBAMU. HEOGXOANMbBIMU 415
X HopMasnbHoli paboTbl.
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