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MNpegucnosune

Llenn, OCHOBHble MPMHLUMMLI M OCHOBHOW MNOPS4OK MNpoBedeHust paboT Mo
MeXrocyapCcTBEHHON CTaHgapTusauum ycTaHoBneHsl [OCT 1.0-92
"MexrocygapcTBeHHas cuctema ctaHgaptusauun. OcHoBHble nosioxeHus” n FOCT
1.2-2009 "MexrocygapcTBeHHass cuctema  cTaHgaptusauun. CTangapTbl
MEeXrocyfapCTBEHHble, MpaBufia W pekoMeHZ4auum no MeXrocyaapCTBEHHOW
cTaHgapTusauun. lMNMopagok pa3paboTky, NPUHATUS, NPUMEHEHUSA, OOHOBIEHUSA U
OTMEHbI"

CBepeHus o ctaHgapTe

1 NMOAINOTOBJIEH Poccuinckon accoumaumen nponssogutenen Hacocos (PAIMH)
Ha OCHOBE COBCTBEHHOrO ayTEHTUYHOro MepeBoda Ha PYCCKMM A3bIK CTaHOapTa,
yKa3aHHOro B NMyHKTe 5

2 BHECEH MexrocynapCTBEHHbIM TEXHUYECKUM KOMUTETOM MO CTaHgapTusauuu
MTK 245 "Hacocb!"

3 NMPUHAT MexrocyoapCTBEHHbIM COBETOM MO CTaHZapTu3auuni, MeTpPOoriormn u
ceptudmkauum (npotokon ot 30 ceHTabpsa 2014 r. N 70-1)
3a npuHATUE NpororiocoBan:


http://docs.cntd.ru/document/1200006531
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KpaTtkoe HammeHoBaHue || Kog cTpaHbl no || CokpalleHHoe HaMMeHoBaHMe

CTpaHbl no MK (UCO || MK (MCQO 31686) || HauroHanbHOro opraHa no

3166) 004-97 004-97 CTaHgapTusauum

Benapycb BY loccTtaHgapT Pecnybnvkun
Benapycb

Knpruaus KG KbiprelacTaHgapT

Monpgosa MD Mongosa-CtaHgapT

Poccus RU PoccTtaHoapt

4 [lpukaszom PenepanbHOro areHTCTBa MO TEXHUYECKOMY PEryriMpoBaHUI0 U
meTponoruu ot 6 asrycta 2015 r. N 1106-cT mexxrocyaapcTBeHHbIn ctaHgapT FOCT
ISO 17769-1-2014 BBegeH B OeNUCTBME B KadeCTBE HaUMOHamNbHOro craHgapTa
Poccuiickon ®egepaumm ¢ 1 ceHtabpsa 2015T.
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5 HacTtoswmn ctaHgapT maeHTU4eH MexayHapogHoMmy cTtaHgapty ISO 17769-
1:2012* Liquid pumps and installation - General terms, definitions, quantities, letter
symbols and units - Part 1: Liquid pumps (Hacocbl 1 yCcTaHOBKM XMOKOCTHbIE.
O6wye TepMUHbI, onpegerneHnst, BENMYMHbl, OyKBEHHbIE 0003HaYEHNS U eQUHULLbI.
YacTb 1. 2)KugKoCTHbIE HAacoChl).

* [locTyn K MexayHapoaHbIM U 3apybexHbIM OKYMEHTaM, YNOMSAHYTbHIM 34eCb
MW parnee nNO TEKCTY, MOXHO MOMy4ynuTb, nepenas no CCbifike Ha cauT
http://shop.cntd.ru. - MNpumedanune narotosutensa 6a3sbl AaHHbIX.

MexaoyHapoaHbld  cTaHgapT pas3paboTaH  TEeXHUYEeCKMM  KOMUTETOM MO
ctangaptusaumm ISO/TC 115 "Hacocbl" MexgyHapogHoW opraHusaummM no
ctaHgapTtusauyum (ISO).

MepeBoa C aHIMMNCKOro si3blka (en).

OdmumanbHble aK3eMnnsapbl MeXayHapoAHOro cTaHgapTa, Ha OCHOBE KOTOPOro
NOArOTOBMEH HACTOSALWMA MEXTOCYAapCTBEHHbLIM CTaHAAPT, U MeXOyHapPOLHbIX
CTaHOapTOB, Ha KOTOpble AaHbl CCbINKKU, uMetoTcs B degepanbHOM areHTCTBE Mo
TEXHUYECKOMY peryrnmpoBaHuio u metponorimn (Pocctangaprt).

B cTaHgoapT BHeceHb! criegyoume pefakuMoHHbIe N3MEHEHUS:

- TEPMUH "HagKaBUTAUMOHHbBIA HaNop" 3aMeHeH Ha "KaBUTaLWOHHLIM 3anac” B
Lenax cobniogeHns NPUHATON TEPMUHOIOMNN;

- TepMUH "apdpeKTUBHOCTL" 3aMeHEH Ha "KOa(hdMLIMEHT NOSIE3HOro AencTeusa” B
Lensx cobnogeHnst NPUHATON TEPMUHOSOMN;

- B 22.8.1-2.2.8.3 pobaBneHbl CHOCKKW, ONUCbIBaKOWME CYyLIECTBYHOLIME
PaCXOXOEHUSA B BbIYUCIIEHMSAX N OLLEHKE OMUCbIBAEMbIX BENUYUH;

- B 2122, 2155, 21551, 21552, 21.8.1-21.86 un 23.3.1-2.3.3.3
nobaBneHbl CHOCKW, OnUCbIBaKWME pasfnMyina B UCMNOMb30BaHWM Has3BaHUN U
0603Ha4YeHNs1 oNUCbIBaEMbIX M3NYECKUX BENUYNH;

- B 21.13.6 pobaBneHa CHOCKa, ONUCbIBAKOWAA YacTHbIA  Cryyan
MCNOMb30BaHUA KaBUTALMOHHOW XapaKTEPUCTUKW;

- B 2.1.17.15 TepMuH "oxnaxgeHune" 3aMeHeH Ha "npomblBKa”.

HanmeHoBaHue HacToswero  cTaHgapTa M3MEHEHO  OTHOCUTENbHO
HaMMEHOBaHMS MEeXOyHapoOHOro CcTaHdapTa B CBA3M C  OCOBEHHOCTAMM
NOCTPOEHNS MEXTOCYAapPCTBEHHON CUCTEMbI CTaHO4apTM3aLUn.

CTteneHb cooTBeTCTBUSA - MaeHTu4Hasa (IDT)

6 BBAMEHOCT 17398-72

UHpopmayusi 06 usMeHeHUsIX K HacmosiwemMmy cmaHOapmy rybnukyemcs 8
€XXe200HOM UHopMayUuoHHOM yKalamersne "HauuoHarnbHble cmaHOapmbl” (1o
cocmosiHUo Ha 1 sHeapsi meKyuwie2o 200a), a meKkcm U3MeHeHUU U rorpaesokK - 8
exxeMecsi4YHOM UHGhopMayUOHHOM yKazamene "HauuoHarnbHble cmaHOapmbi”. B
cliydae nrepecmompa (3aMmeHbl) UlU  OMMEHbl Hacmosuwe20 cmaHoapma
coomeemcmeyruiee ysedomrieHue bydem onybrnukogaHo 8 exXeMeCcs4YHOM
UH opmMayUOHHOM yKazamerie "HauuoHarbHble cmaHOapmabl”.
Coomeemcmesyow,as UHhopmayusi, yeedomreHuUe U MmeKcmbl pa3meuiaromcs
makxe 8 UHGhopMalUOHHOU cucmeme obwe2o rosib308aHuUsl - Ha oguyuarbHOM
caime @eldeparibHO20 az2eHmcecmea 10 MeXHUYECKOMY pe2yniuposaHuo U
Memporsio2uu 8 cemu MIHmepHem

BeseneHue
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Hactoaumin ctangapt FTOCT ISO 17769 coctouT u3 crieqylowmx YacTen,
06beaMHEHHbIX eaunHbIM Ha3BaHMeM "Hacocbl 1 ycTaHOBKM. OCHOBHbIE TEPMUHBI,
onpeneneHnsl, KONMYeCcTBEHHbIE BENMYUHBLI, ByKBEHHbIE 0603HAYEHNS U equHULbI
n3mepeHnsa":

- YacTb 1: 2KngkocTHbl€ HacocChl;

- YacTb 2: HacocHble CUCTEMBI.

YCTaHOBMEHHbIE B HACTOSALEM CTaHOApTe TEPMUHbl PacnosfioXeHbl B
CUCTEMaTU3NPOBAHHOM NOPSiAKe, OTpaXaroLeM CUCTEMY NOHATUI SaHHOW obnacTtu
3HaHWA.

[ns KaXKaoro NOHATUS YCTAHOBIEH OAUH CTaHA4APTM30BAHHbIN TEPMUH.

B andaButHbIX ykasaTensx AaHHble TepMUHbl NpUBEOEHbl OTAENbHO C
yKaszaHmem Homepa CTaTbM.

1 O6nacTtb NnpuMeHeHuns

HacTtoauwmin ctaHgapT ycTaHaBiMBaeT TEPMUHbI U onpeaeneHusi, 6yKkBeHHbIe
0003Ha4YeHNs N 3NEMEHTbI, OTHOCSLUMECS K NOTOKaM XUOKOCTU B AUHAMUYECKUX U
06 BbEMHbIX XMOKOCTHbLIX HAcocax U B3aMMOAENCTBYIOLEM C HUMKU O0DOpyAOBaHUM.
Hactoaumin ctaHgapT ycTaHaBfMBaET B3aMMOOTHOLLEHUS MeXOy KOHCTPYKTOPOM
arperata, W3rotoBuTenem, noTpebuteneM ”n NPOEKTUPOBLUMKOM. HacTtoswmn
CTaHgapT onpegensdeTr eauHuubl, Haxogsawmecd B o6LEM MOMb30BaHUKM, O4HAKO
MOTYT MPUMEHATLCA BCE NPOYME CTaHAaPTHbIE €ANHULbI U3MEPEHWS.

HacToswmin ctaHgapT KacaeTcsl TOMbKO TeX YCroBUKW, KOTOpble ONpeaenstoTCs
NONOXUTENbHBIMU 3HAYEHMAIMM NO4A4YN N Hanopa Hacoca.

Hactoaumin cTaHgapT He pacnpoCcTpaHAeTCcs Ha TepMuHbl, OyKBEHHble
0603Ha4YeHNss N eaUHNLbI N3MEPEHMNS, OTHOCSILLMECS K KOMMIIEKTYIOLLMM AeTansam
AVHAMUYECKMX N 06 bEMHbIX HACOCOB W arperaTos.

Mo BO3MOXHOCTU UCMOMb3YOTCA CUMBOSIbI M onpefeneHns, npusegeHHble B [1],
C nocrnegylouyMm OBBACHEHUSIMU, A€ WX MOXHO CYECTb YMECTHbIMUW. [ns
AOCTWKEHUSA COrMacOBaHHOCTM B JOKYMEHT BKIIOMEHbI N HEKOTOPbIE OTKIIOHEHUS OT
HOPMBb!.

2 TepMuHbI N onpepeneHus

B HacToswem cTaHgapTe  NpUMEHeHbl  criegylowme  TePMUHbl  C
COOTBETCTBYOLLWIMN OnpeaeneHnsiMun.

MpumeyaHve - [lMpuBeneHHble onpefeneHVs B NepBYH oyepedb OTpaxatoT
Hambonee pacnpocTpaHeHHyo ¢opMy napameTpa U3 u4ucna Hauboree 4acTo
MCMonb3yeMblX BapuUaHTOB. Takxe MOryt ObiTb MOCTPOEHbl U Apyrne opMbl
napameTpa C MOMOLbI NPUBEAEHHbLIX B pasgene 3 CMMBOSIOB M NOACTPOYHbLIX
3HakoB. [lpedwmkcbl, TakMe kak "paboumin" n "NPoekTHbIN", Takxe MOoryT ObliTb
NPUMEHEHBI K NpVBELEHHBIM NapameTpam.

2.1 O6wme onpeneneHus

2.1.1 O6wme Te pMUHbLI



2.1.1.1 Hacoc: MawwuHa (MexaHu4Yeckoe YCTPOWMCTBO), en pump
BKMovarowaa B ceba BcacbiBalOWMA M HaMOPHbIN
npucoeavHUTENbHble NaTpybKkM 1 BbICTynawoLme YacTu
CBOMWIX BarioB, npefHasHadeHHas Ons co3faHus NoTokKa

XUOKOW cpenbl.

2.1.1.2 HacoCcHbIM arperat: Arperar, cOCTOALMA U3 en pump unit
Hacoca (2.1.1.1) n npuBoga (2.1.17.23) coBMeCTHO C

afieMeHTamMn TPaHCMUCCUKU, OMOPHON NAMTON U NOObIM

ApYyrMM BcriomoratenbHbIM 060pyaoBaHNEM.

2.1.1.3 HacocHan
OMNOpHbIX YacTen, ¢yHOAMEHTOB,

TpybGonposoaos,

yctaHoBKa: KOHCTpykuust n3 en installation

GnokoB ynpaBneHus, NpPMBOAOB W T.O., B KOTOPYIO
YyCTaHOBJSIEH HAacoC WM HacocHbIn arperaTt (2.1.1.2) c
uenoio obecneyeHus BLINOMHEHUss Tex 3ajad, Ans
KOTOpPbIX JaHHas KOHCTPYKUMA nNpegHa3HayYeHa.

2.1.1.4 cucrema: Yactn yctaHoBkn (2.1.1.3), BKkmoyasa en system
Hacoc (2.1.1.1), koTopble onpeaensaT PyHKUMOHaNbHbIE
XapakTEPUCTUKN YCTAHOBKM.

2.1.1.5ycnoBus:

CoOBOKYMHOCTb napameTpoB, €n conditions

onpegendemblX OKpyxarLern OBCTaHOBKOM B Kaxaom

KOHKPETHOM Crlydae npuMMeHeHnsa obopyaoBaHus, a

TaKkxke CBOWCTBaMM  MepekayMBaeMon  >XUOKOCTW,

OKasblBawl@a BMMSHME Ha  (PyHKUMOHUPOBaHWE W

aKcnnyaTauuoHHble cBoMcTBa cuctembl (2.1.1.4).
lMpumep - Temnepamypbi u 0aesiIeHUsl.

2.1.2 Tlpedukcol,
cTaHpapTta

ncnosibdyemMmbieé B HEKOTOpPbIX TepMUHaAX HacTosLero



2.1.2.1 pacyeTHbIN: OTHOCUTCSH K YUCIIOBBIM 3HAYEHUAM
napameTpoB, MWCMOMb3yeMblX MNpU  MPOEKTUPOBaHUU
Hacoca (2.1.1.1) C uenbto onpeneneHus
aKcnnyaTauoHHbIX KayecTB n PU3NYECKNX
XapaKTepUCTUK pasnnyHbIX YacTewn Hacoca.

lMpumep - MuHumanbHasi donycmumasi monuwjuHa

CMEeHKuU, ypoeeHb eubpauyuu, npeoden
eblHOCc/IU8OCMU U M.O0.
MpumeyaHve - PekomeHnpgyetca nsberatb

NCMonb3oBaHMA CcroBa "pacyeTHbIN" NPUMEHUTENBHO K
nobomy TepMuHy (Hanp., pacyeTHoe [aBrieHue,
pacyeTHad MOLLHOCTb, pacyeTHas Temnepatypa wum
pacyeTHas CKOpPOCTb) B PYKOBOACTBaxX MoSib30oBaTens.
[aHHaa TepMUHONOMNS OOSMKHA UCNOSMb30BaTbLCA TOMbLKO
paspaboTymnkamm 1 NPON3BOANTENSIMN 0O0PYAOBaAHMS.

2.1.2.2 3apaHHbIN*: OTHOCUTCA K YNCIIOBbIM 3HAYEHNAM
napameTpoB, WUCMOMb3yeMblX AN  NOATBEPXOEHUS
AOCTWXKeHNa  HacocoMm (2.1.1.1)  wnM  HaACOCHbIM
arperatom (2.1.1.2) akcnnyaTauMoOHHbIX MapamMeTpoB
nocre MOHTaxa.

* B oOTe4yecTBEHHOM TEPMMHOSMOMMN  LUMPOKO
ynotpebum TepMuH "HOMWMHAnNbHbLIN' AN AaHHOMo
onpegenerHns. OpgHako BO u3bexaHue nyTaHuubl C
n.2.1.29 3gecb w” [panee npUMEHSETCA TEepMUH
"3agaHHbIN".

2.1.2.2.13apaHHble ycnoBuA: YcrosBus [NpvBOA4
(2.1.17.23) He paccmaTpuBaeTcsi], nNpu  KOTOPbIX
noaTeepXaarTcs rapaHTUpPOBaHHbIE nokasarenu,
Heobxogumble Ons obecneyeHnsa 3JKcnsyaTauUoHHbIX
ycnosun (2.1.2.3.1).

Mpumevanve - [apaHTMpoBaHHbLIE noKasaTenu
NMOATBEPXKOAOTCA MNpUM  HaMmeHee  GNaronpUsITHbIX
3HaYeHUsIX NepeMeEHHbIX NapamMeTpoB.

2.1.2.3 akcnnyataumMoHHbIU: OTHOCUTCA K O4HOMY MU
HECKOSNIbKUM  3HA4YEeHUsIM MapamMeTpoB, Ha KOTOPbIX
npegHa3Ha4YyeHo ncnornb3oBaHme Hacoca (2.1.1.1).

MpumevaHne - JkcnnyaTauMOHHble NapaMeTpbl
OOSDKHbI  HaxoAuTbCA B nNpegenax  AonycTUMOoro
pabouyero gnanasoHa.

en

en

en

en

design

rated

rated conditions

operating



2.1.2.3.1 akcnnyaTaumMoHHble ycnoBusi: COBOKYMHOCTb
napameTpos, onpenensiembix KOHKPETHbLIM
npuMeHeHnem o60pyaoBaHWs, a Takke CBOWCTBaMU
nepekaymBaeMon XMoKOCTH.

lMpumep - 3kcnnyamayuoHHasi memnepamypa,
3KcrnlyamauyuoHHoe OaeJieHue.

[MprMedaHue - 3TK napaMeTpbl OKa3biBaKOT BUSHME
Ha BblbOp TWNa Hacoca W €ro KOHCTPYKLMOHHOIO
maTepuana.

2.1.2.4npepen AasrneHusi/TeMmnepatypbl:
MpenensHble AonyCTUMble 3Ha4YyeHuns
AaBrieHnsi/TemMnepaTtypbl ANg y3na AaHHOW KOHCTPYKLMK
M NCNOSIb30BaHHbIX MaTepuaros (CM. pUCYHOK A.2).

2.1.2.5 HopMmanbHbIN: OTHOCUTCH K YCMOBWUSIM, MNpuU
KOTOPbIX oXuaaeTcs HopMarnbHoe PyHKLMOHUPOBaHME.

2.1.2.6 ponycMMble: OTHOCUTCA K nMpegerbHbIM
3Ha4YeHusAM wu/vnn auanasoHaMm YCroBUA AN Hacoca
(21.1.1) B  3aBUCMMOCTM  OT  UCMOSb3OBAHHbIX
mMaTepuaroB N KOHCTPYKTUBHOIO UCMOMHEHUS.

2.1.2.7 Pabo4me napame1pbl

2.1.2.7.1pabounn:  OTHOCUTCA K  YCIIOBUSM,
CYLeCTBYIOLLWMM Ha MOMEHT, Koiga MWMerio MecTo
yBeAOMIIEeHME O COObITUN NN U3MEPEHNE BENNYMHBI.

2.1.2.7.2 ponyctMMbIn paboumn, anbTepHaTUBHbLIN:
OTHoCcuTCA K npedenbHbIM — 3HAYeHUsSM  u/unu
AvanasoHaM  YCINoBWK,  MpU  KOTOPbIX  MOXeT
aKcnnyaTupoBaTbCs HacocHbl arperat (2.1.1.2), B
3aBMCUMMOCTM OT TUMA KOHCTPYKLMM U UCMOSIb30BAHHOMO
martepuana.

2.1.2.8 ucnbiTatenbHbin: OTHOCUTCA K TEepMUHaM,
ONUCbIBAKOLWMM TEXHUYECKME XapaKTEepUCTMKM Hacoca
(2.1.1.1) v xmnakoctT NMBO YCroBus, KOTOpbIE UMEIOT
MECTO NpPU UCMbITaHUN.

2.1.2.9 HoMuHanbHbIN: OTHOCUTCA K OKPYrMeHHOMY
3Ha4YeHNI0 pa3MEepHON BENYMHbLI, XapaKTepusyroLlen
KOMMOHEHT, arperaT unm ycTponCTBO.
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pressure or
temperature
rating

normal

allowable

working

allowable
working,
alternative

test

nominal



2.1.3 MNopaua



MpumevaHne - JTU onpedeneHs  XapakTepusyoT
KONMYECTBO NepekavnBaemMon XmaKoCTy.

2.1.3.1maccoBas nopavya «: Macca xugkocTw,
npoxoasiuas yepes KOHTPOSbHOE ceyeHue,
pacrnorioxXeHHoe Ha Bbixoge u3 Hacoca (2.1.1.1) B
eQVHULY BpeEMEHM.

[MpumeyaHus

1 EQnHnua namepeHunsi, xapaktepusyroass MacCoBYHO
nogady, - KurorpaMmm B CEKYHAY, KUIorpaMM B Yac, TOHHa
B Yac (TOHHa He SBMAETCS peKoMeHOyeMon efuHuLen
N3MepeHnst).

2 [lpegnoyTutenbHO He BKMOYaTb B MacCOBYHO
nogadvy 3HavyeHusi BHYTPEHHMX YyTeyek B Hacoce (npu
YyCNOBWUW, 4YTO CeyeHue 3amepa nogaym pacnosiokeHo
Aarnblue no Xo4y NoToKa OT MecTa YyTeYKn), pacxogyemblx
Ha:

a) pasrpysKy oT OCEBbIX YCUITUIA;

b) oxnaxkaeHne nogLUMNHUKOB Hacoca;

C) rMapasnnyeckoe ynroTHeHne HabuBKK carnbHUKa;

d) yTeuky yepes MTUHIU, BHYTPEHHIOKD YTEYKY U T.1.

3 lMpegno4TuTensHO BKMOYaTb B MAacCOBYK nogady
3HaJYeHNs1 BHYTPEHHMX yTevyeK B Hacoce (Mpu ycrioBuwm,
4YTO CevyeHVe 3amepa nofdayv pacnosfioKeHo Aarblue no
XO4y NOTOKa OT MeCTa YTeYKM), pacxogyemblX Ha:

a) oxnaxgeHne NoALLMMHUKOB 3NeKTpoaBuraTens;

b) oxnaxaoeHve Kopobku nepegad (MOALLMMHMKM,
MacnsiHbIM oxriaguTernb) v T.0.

YyeT [aHHbIX yTedeK 3aBUCUT OT pPacnosioxkeHust
MecTa YyTEYKN MO OTHOLLEHMIO K CEYEHMIO 3amepa Noaayn.

en

mass
flow

rate of



2.1.3.2nopa4ya, ob6beMHas nopgava, pacxog ’:
Ob6bemM XMOKOCTWU, WUCTEKallWehn W3 BbIXOAHOMW 30HbI
Hacoca (2.1.1.1) B eguH1Ly BpeMEeHW.

MpumevaHus

1 PaccuutbiBaetcs no cdopmyne (1):

g
== 1
& 5 (1)

roe 4 - maccoBasi nogava (2.1.3.1);

P - nnotHocTb  (2.1.16.1), BblpaXeHHas B
COOTBETCTBYHOLMX eQMHULaX U3MEPEHUSA KaK OTHOLLEHWE
Macchbl K eanHule obbema.

2 EanHnya n3mepeHus, XapakTepusyoLlas
o6bemHyl0 nogady, - Kybudeckun wMeTp B uac,
KyOUYECKUI MEeTP B CEKYHAY, NIUTP B 4ac, IUTP B MUHYTY.

3 CwumBon ¢ Mo¥eT ObiTb MNOACTPOYHBIM ANS
onpegeneHns obbemMHOM nogadn B obon  gpyrom
HabngaeMon To4ke.

4 Benu4uunHbl, NPoOHyMepoBaHHble oT 2.1.3.2 oo 2.1.3.7
n obo3HayeHHble Kak "obbeMHas nogada”, moryT ObiTb
3aMeHeHbl Ha "maccoBaa nopgada" kKak gnd camou
BENMYUHbI, TaK N AN €€ onpeaesieHnn.

2.1.3.2.1 ontTmmanbHaa nogava Q@pf: Mopava (2.1.3.2)
B TOYKE MaKCUmarbHOro KoaddmumneHTa MnonesHoro
JNencTBus.

MNpumeyaHue - Eannuua N3MepeHus,
XapakTepusytolasa onTUMarnbHyl nogady, - Kybudeckum
MEeTp B 4ac, Kybunyeckun mMeTp B CEKyHAy, fUTp B 4ac,
INTP B MUHYTY.

2.1.3.2.23apaHHaa nopava (/. : [lMopaya (2.1.3.2)
TOuYKe, ncnonb3yemomn ans noaTBepXaeHus
rapaHTUPOBAaHHbIX NokasaTenen.

MpumeyaHus

1 lMapaHTUpoBaHHble MNOKasaTenu NoATBEPXKOATCS
npyu HaMmeHee OGnaronNPUSATHbLIX 3HAYEHUSAX NEePEMEHHbIX
napameTpoB.

2 EAvHMLA n3MepeHnsi, XxapakTepuaytoLliasi 3aaHHyHo
nogadvy, - Kybnyeckmi mMeTp B 4Yac, Kybudeckui metp B
CEKyHAY, NMTP B Yac, TP B MUHYTY.

en

en

en

rate of flow,
volume rate of
flow, flow rate

optimum rate of
flow
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2.1.3.2.3 HopMmanbHaa nogava L', : BenmuuHa nopaun
(2.1.3.2), Npn KOTOPON OXMOAETCH HOPMASbHbIM PEXUM
aKkcnyatauuu.

MNpumeyaHve - EanHnya n3mepeHus,
XapakTepuayloLllass HopMasbHyl nogady,- Kybudeckun
MEeTp B 4ac, Kybuyeckun mMeTp B CeEKyHAy, MTp B 4ac,
NINTP B MUHYTY.

2.1.3.2.4 makcuMmanbHas nogava ',... : Havbonblias

nogadva (2.1.3.2), KoTopad oxugaeTtcsi npu
aKcnnyaTaunoHHbIX ycrnosusix (2.1.2.3.1).
MNpumeyaHve - EanHnya n3mepeHus,

XapaKkTepuaytoLasi MakCcMmanbHyto nogayy, - Kyoundeckumn
MeTp B 4ac, Kybuyeckui MeTp B CeKyHAy, NUTp B 4ac,
TUTP B MUHYTY.

2.1.3.2.5 MMHMManbHaa nopava (/. : HavmeHbLlas

nogava (2.1.3.2), KoTopasi oxvgaeTcs npm
aKcnnyaTaumnoHHbIX ycrnosusix (2.1.2.3.1).
MpumevaHve - EovHuua n3mepeHus,

XapakTepuaytoLas MUHUManbHy nogavy, - Kybudeckuii
METp B 4ac, Kybundeckuii MeTp B CeKyHay, JmTp B 4ac,
NATP B MUHYTY.

2.1.3.2.6 makcumanbHasa gonyctmMas nogada Qmad :
Hanbornblee 3HadyeHve nogayn (2.1.3.2), gonyctumoe B
yCrioBusAxX npogormkuTernibHon pabotbl Hacoca (2.1.1.1)
6e3 pucka MNony4yeHns BHYTPEHHMX MOBPEXOEHUA MNpu
ycrnoBun ero paboTbl Ha 3agaHHOW YacToTe BpalleHUsa n
NUCMNONb30BaHMM TOW MNEepeKkavynBaeMon >XUOKOCTW, Ans
paboTbl HA KOTOPOW OH NpeaHa3HaYeH.

MNpumeyaHve - EanHnya n3mepeHus,
XapakTepuaytoLlasi MakCMMarbHylo OOMYyCTMMYKO nogavy,
- Kybuyeckun MeTp B 4ac, Kybu4eckum MeTp B CEKyHAy,
TP B Yac, NIUTP B MUHYTY.

en
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2.1.3.2.7 MMHMManbHaa gonyctmmasa nopada Qmﬂd :
HavmeHbluee 3HavyeHue nogaym (2.1.3.2), gonyctumoe B
yCrnoBusiX npogormkuTensHon paboTtbl Hacoca (2.1.1.1)
6e3 pucka nonydeHust BHYTPEHHMX MOBPEXOEHWUA Npwn
ycrnoBun ero paboTbl Ha 3agaHHOW YacToTe BpaLleHUsa n
NUCNONb30BaHMM TOW MNepekavynBaeMon XUOKOCTW, Ans
paboThbl HA KOTOPOW OH NpeAHa3HaYeH.

MpumevaHve - EonHuua n3mepeHus,
XapakTepusyoLaa MMHUMarnbHYO JONYCTUMYO nogady, -
KyOM4ecKkuin MeTp B 4ac, KyOUYEeCKuUin MeTp B CEKyHay,
TP B Yac, IUTP B MUHYTY.

2.1.3.2.7.1 MMHMManNbHaa AponycMmasi crabunbHas

nogaya iy ad st : HauMeHblwas nogava, npu KOTOpPOW
Hacoc (2.1.1.1) MoxeT akcnnyatuposaTbCcs  0e3
npeBbllLeHns npefenbHo AONYCTUMbIX YPOBHEN Lyma U
BMOpaLun, yKkazaHHbIX B YCIIOBUAX 3aKa3a Ha Hacoc.

MpumevaHve - EovHuua n3mepeHus,
XapakTepusytoLLas MUHMMAaIbHYHO A0NyCTUMYHO
cTabunbHyto nogadvy, - Kybudeckmin MeTp B u4ac,

KyGUYECKUIA MEeTp B CEKYHAY, NIUTP B Yac, NMTP B MUHYTY.

2.1.3.2.7.2 MMvHUManbHass AonycmmMmasi TernsoBas

nopavya Uiy adsherm: HavMedbwas nogava, npu
KoTopon Hacoc (2.1.1.1) moxeT akcnnyaTupoBaTbcs 6e3
yXyaweHua ero paboTbl, BbI3BAHHOIO MOBbILEHVEM
TemnepaTypbl NepekaynBaeMon XnaKkocTu.

MpumeyaHus

1 EovHuua n3mepeHus, XapakTepusyoLias
MUHMMarnbHYl0O  OONYCTUMYKO  TensoByl  nogady, -
Kybudeckmn MeTp B 4ac, Kybuyeckuin mMeTp B CeKyHay,
NMTP B Yac, TP B MUHYTY.

2 Tllonb3oBatenb [OmMKeH NoApobHO  ykasaTb
CBOMCTBA XMOKOCTU, Takue Kak yaerbHasa TennoemMKocTb
W OaBneHve napa, B COOTBETCTBUM C TemnepaTypow,
BblpaxeHHoM B rpagycax Llenbcus.

2.1.3.3 pacxoa B pasrpy3o4yHOM YycTpoucTBe ('r:
Pacxogq (2.1.3.2), KOTOpbli wAeT Ha YCTPOUCTBO
pasrpy3ku (6anaHCMpoBKN) OCEBOW CUIbl, AENCTBYOLLEN
Ha poTop Hacoca.

MpumevaHve - EonHuua n3mepeHus,
XapaKkTepusytoLLas pacxon B pa3rpy304HOM YCTPOWCTBE, -
KyOM4ecKkun MeTp B 4ac, KyOUYEeCKUin MeTp B CEKyHay,
TP B Yac, IUTP B MUHYTY.
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2.1.3.4 HTeHCUBHOCTBL YTeukMu ¢!y : O6bemMHasa nogaya
(2.1.3.2) yTeukn 4yepes ynroOTHEHUS Bana B e€AUHULY
BPEMEHM.

MpnmevaHue - EanHnya n3MepeHus,
XapaKkTepusyoLLas MHTEHCUBHOCTb YTEYKW, - Kybnyeckui
METp B 4ac, Kybuyeckun mMeTp B CEKyHAy, NUTp B 4ac,
TP B MUHYTY.

2.1.3.5nopa4ya Ha Bxome (): [llogava (2.1.3.2),
M3MEpPEHHas BO BXOAHOM CEYEHUN BCaCbIBaKOLLEro
natpybka Hacoca.

MpumeyaHve - EanHnya n3mMepeHus,
XapakTepuaytoLliasi nogady Ha Bxode, - Kybuiyeckuin metp
B Yac, Kybudeckni MeTp B CeKyHAyY, MUTP B 4ac, nuTp B
MUHYTY.

2.1.3.6 nopaya Ha BbIxoge (!5: [logava (2.1.3.2),
N3MepeHHas1 B BbIXOQHOM CEYEHUWM HamopHOro natpybka
Hacoca.

MpnmevaHue - EanHnya N3MepeHus,
XapakTepusytolasa nogady Ha Bbixoae, - Kybuyeckum
MEeTp B 4ac, Kybuyeckui MeTp B CeKyHAy, fuTp B 4ac,
NIATP B MUHYTY.

2.1.3.7 pacxog nNpPOMEXYTOYHOro oTbopa Q3,4,.._:
pacxof xugkocTtu (2.1.3.2), npoxoasawmm Yyepes ogHy nnm
BonbLiee KoNMYecTBO NPOMEXYTOYHBIX TOYEK OTOOpAa.

MNpumeyaHve - EanHnya n3mepeHus,
XapakTepuaytoLlasi pacxod MNpoMeXyTodHoro otbopa, -
Kybudeckun MeTp B 4ac, Kybuyeckun mMeTp B CeKyHay,
NATP B Yac, NIUTP B MUHYTY.

2.1.4 BbicoTa
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MpumeyaHne - 3TM onpedeneHnss OTHOCATCH K
m3n4ecKoMy NONoXeHWIo HabMtogaeMon TOUKN.

2.1.4.1 6a3oBasa nnockoctb: Jltobaa ropusoHTanbHaa en
MSIOCKOCTb, KOTOpasi MoxeT ObiTb MCNonb3oBaHa B
KayecTBe 6a3bl 4NS U3MEPEHNS BbICOTbI.

MNpumeyaHus

1 dunsmyeckas NNOCKOCTb OTCcHeTa ABnseTcs 6onee
NPakTUYHON, HeXenn Boobpaxaemas NfIoCKOCTb.

2 lMponseoguTens OormkeH 0603HAYMTb MONOXeHNe
NIIOCKOCTU  OTCYEeTa  OTHOCUTENbHO  XapaKTepHbIX
6a3nCHbIX TOMEK Ha BHELLHEN NOBEPXHOCTW Hacoca.

2.1.4.2 BbICcOTa z;: Bo3BbllweHne HabrogaemMor ToUKM en

Hag 6a3oBon NnockocTbio (2.1.4.1).

MpumevaHus

1 EQVHMLA N3MepeHnsl, XxapakTepusyoLas BbICOTY,
- MeTp.

2 BbicoTa gaBnseTca  NOMOXUTENbHOW, €Cnn
Habrnogaemas To4yka  pacnosnioXkeHa Bbille, Yem
NIIOCKOCTb OTCYeTa.

3 CumBon z MoxeT OblTb NOACTPOYHBLIM ONS
0003Ha4YeHuns BbICOTbI NH0OON HaboaaeMon TOUKMN.

2.1.4.3 BbICOTa pacnosfioXXeHMsA BXOQHOro natpyoka : en

BbicoTa ueHTpa BxogHoro natpybka Hacoca (2.1.1.1).
MpumevaHve - EonHuua n3mMepeHus,

XapakTepusytoLLas BbICOTY BXOOQHOro natpybka Hacoca,

- MeTp.

2.1.4.4 BbicOTa pacnosnoxeHus BbIXOAHOro natpyoka en

z9: BblcoTa uUeHTpa BbIxogHOro nartpybka Hacoca
(2.1.1.1).

MNpumevaHve - EovHuua n3mepeHuns,
XapakTepuayloLlaa  BbICOTY  BbIXxoQHOro  naTpybka
Hacoca, - MeTp.

reference plane

height

height of the inlet

connection

height of
outlet
connection

the



2.1.4.5 BbICOTa TOYKM 3aMepa AaBJfieHNA Ha BXoae

zy: BblcoTa To4kM npucoeanHeHuss Tpybku MaHomeTpa
Ha TpybonpoBoae Co CTOPOHbI BxoAa B Hacoc (2.1.1.1).

MNpumeyaHus

1 EonHnua namepeHus, xapaktepusyrowas BbICOTY
TOYKM 3amMepa JaBfieHus Ha Bxoae, - MeTp.

2 B cnyyae npucoeavHeHus KosbLEeBbIX Kamep Ans
3amMepa [aBreHus unM B Cryydae npucoeguHeHus
MaHOMeTpa cpa3y K HeCKONMbKMM Todkam oTbopa
AaBreHns no AnameTpy TpybonpoBoga BbiCOTa TOYKU
3amMepa MPUHMMAaETCH PaBHOM BbICOTE PaCMOSIOXeHUs
ocu Tpybonposoaa.

2.1.4.6 BbICOTa TOYKM 3aMepa AaBNeHus1 Ha Bbixoae

zy 1 BblCOTa@ TOUKM NpucoeanHeHns Tpybkn maHomeTpa
Ha TpybonpoBoge CO CTOPOHbI BbIXO4a M3 Hacoca
(2.1.1.1).

MpumevaHus

1 EonHnua namepeHusi, xapaktepusyrowasi BbICOTY
TOYKWM 3amMepa Ha BbIXO4HOW CTOPOHE, - METP.

2 B cnyyae npucoeguHeHnst KomnbLEeBbIX Kamep And
3aMepa [aBfeHuss unM B Clydae npucoefuHeHus
MaHOMeTpa cpa3y K HeCKONbKMM Todkam oTbopa
AaBreHns no AuameTpy TpybornpoBoda BbiCOTa TOYKU
3amMepa MpPUHMMaEeTCs pPaBHOM BbICOTE pPaCMOSoXeHUs
ocu Tpybonposoaa.

2.1.4.7 BbICOTa XMOKOCTU Ha BXOoAe YCTAaHOBKMU = 4 :
BbicoTa pacnosioxeHns YPOBHSA cBOOOAHOM
NMOBEPXHOCTUN XMOKOCTU Ha BXode ycTtaHoBku (2.1.1.3)
WUNM B LLEHTPe BXOAHOro KornekTopa (CM. pucyHok A.1).

MNpumeyaHve - EanHnya N3MepeHuns,
XapakTepusyoLiasa BbICOTY BXOOHOW CTOPOHDI
YCTaHOBKWN, - METP.

2.1.4.8 BbICOTa XMAKOCTU Ha BbIXoAe YCTAHOBKMW = 49
Bbicota  pacnonoxeHna  ypoBHs  cBO6OLHOM
NMOBEPXHOCTW XMOKOCTM Ha BbIxoAe ycTaHoBKM (2.1.1.3)
WUNn B LLEHTPe BbIXOOHOrO KomrekTopa (CM. pucyHok A.1).
MpumevaHve - EonHuua n3mMepeHuns,
XapakTepusylolwasa  BbICOTY  BbIXOQHOW  CTOPOHbI
YCTaHOBKM, - METP.
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2.1.4.9 BbicOTa BXOAHOro MaHomeTtpa zj;s: BbicoTa
HyrneBoM OTMETKM WIN LiEeHTpa MOMOXEHUS BXOL4HOro
MaHomeTpa ImMbBO WHOW TOYKW, OnpederieHHon B
npouecce KanmbposaHusa MaHoMmeTpa (CM. pucyHok A.1).

[MpumevaHve - EovHuua n3mepeHuns,
XapakTepusyLwi@aa BbICOTYy BXOOHOrO MaHomeTpa, -
MeTp.

2.1.4.10 BbicOTa BbIXOAHOr0 MaHOMETPA =z :
Bbicota HymeBo OTMETKM MWK LlEeHTpa MOSIOKeHWs
BbIXOAHOrO  MaHomeTpa  JmMbo  WMHOM  TOYKM,
ornpeneneHHon B npouecce KanubpoBaHusi MaHomeTpa
(c™m. pucyHok A.1).

MNpumeyaHve - EovHnuga n3MepeHus,
XapakTepusyloLllas BbICOTY BbIXOQHOMO MaHomeTpa, -
MeTp.

2.1.4.11 nepenap BbICOT Z,_; =Z, —Z;: PasHuua
BbICOT MexXay ABYMSI TOYKaMMU.

MpumevaHus

1 EQvHULa nsmepeHund, xapaktepusyroLwas nepenag,
BbICOT, - METP.

2 lMepenan BbICOT SBNSIETCS MNONOXATENBbHBIM, €CN
3Ha4YeHne TOYKM, yKasaHHoW nocre gedwmca, Gonblue,
YyeM 3HaveHue TOYKK, yKazaHHOW nepen Aedmcom.

2.1.5 Hanopbl

en

en

en
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MpumeyaHne - 3T onpeneneHnsi OTHOCATCS K 3HepPrn
XUOKOCTW.

2.1.5.1 Hanop 4 : QHeprua eguHMLbl MaccChbl XUOKOCTKU, €N
AerieHHas Ha yCKkopeHne cBobOAHOro nageHums.

MpumeyaHus

1 EavHnua mamepeHusa, xapakTepusytowas Hamop, -
METP.

2 Hanopom cuutaetcs BbicOTa ctonba XuaokocTu B
nokoe, Bbl3blBatloLLAA JaBrieHne Ha HVDKHIOHO
NMOBEPXHOCTb, AKBMBASIEHTHYO 3HEPIUM eQuHULbI MacChl,
BO3HMKAOWEN BCNEACTBME  YCKOPEHUA  CcBOOOOHOroO
nageHust.

3 CumBon H wmMoxeT OblTb NOACTPOYHLIM AN
obo3Ha4yeHna BbICOTbI CcTonba »>MOKocTM B nobon
HabngaemMon To4ke.

2.1.5.1.1 rnapocratmyeckum Hanop Hyy: en

mppocTaTtnyeckmnin Hanop, COOTBETCTBYIOLIMN [aBIIEHUIO,

yKasaHHOMY Ha MaHOMeTpe, B HabnogaemMon Touke Hi; .
MpumeyaHve - EanHnya n3mepeHus,
XapaKkTepuaytoLLasi rmapocTaTUYEeCKuii Hanop, - MeTp.

2.1.5.1.2ckopoctHoM Hanop : Bbicota cTonba en
XNOKOCTW, COOTBETCTBYIOLLAS KMHETUYECKOM 3JHEeprum
XMOKOCTW, Habnogaemon B TOYKe, oOnpeaerieHHom
NoACTPOYHbLIM NHAEKCOM.

MpumeyaHve - EanHnya n3mepeHus,
XapaKkTepusyrLlaa CKOPOCTHOW Hanop, - MeTp.

head

pressure head

velocity head



total h
2.1.5.1.3 nonHbIit Hanoo #; ;: Hanop, Habnoaaembiii B en otal head

s 3
+—=, COOTBETCTBYHOLWMI CyMMeE
Pyg 2g
BbICOTbI, rMgpocTatudeckoro Hanopa (2.1.5.1.1) wu
CKOpocTHOro Hanopa (2.1.5.1.2) »x1MoKkocTn B TOYKE .
[MpumevaHus

1 PaccuutbiBaetcs no cdopmyne (2):

: (2)

Touke H; , =z, +

roe 7, - MaHOMeTpuyeckoe AasrneHue, Habrnogaemoe B
TOYKE Z,;
- BbICOTa TOYKN [y ;

- NNIOTHOCTb B Touke L/, ;

- CpefHAsA CKOPOCTb B TOUKE E

- YCKOpEeHWe BCNeaCTBME CUIbl TSHXKECTH.

2 EavHuua mnsmepeHus, xapakTepusyrowasi MosrHbIn
Hanop, - MeTp.

3 ATmocdepHoe AaBrieHve B Touke T 421 OOIMKHO
6bITb fOoGaBneHo B BbllenpuvBeAEeHHOE YypaBHEHWe O5s
TOro, YTobbl NepeBecTH ero B abConNTHOE AaBreHue.

2.1.5.1.3.1 NOnNHbLIA HaNoOp YCTaHOBKM : PasHuua mexay en installation total
MOMHbIM HAaMOPOM Ha BbIXOAHOW CTOPOHE YCTAHOBKWU W head
NOSIHLIM HaNoOpPOM Ha BXOLHOW CTOPOHE YCTaHOBKMW.

[MNpumeyaHus

1 PaccuutbiBaetcs no cdopmyne (3):

Hy go1 = Hi a0 —Hi a1 (3)

2 EavHuua mnsmepeHusa, xapakTepusyrowas MorHbIn
Hanop YCTaHOBKM, - METP.



5 en
2.1.5.1.3.2 nonHbIn Hanop Hacoca ¥;3.1: PasHuua

MeXxay MOSHbIM HaMopoOM Ha BbIXOAEe B HACOC M MOSHbIM
HaMopoM Ha Bxoae 13 Hacoca (CM. pucyHok A.1).

MpumevaHus

1 EavHnua m3MepeHus, XapakTepusylowasa MosHbIn
Hanop Hacoca, - MeTp.

2 CumBon H yacTo ucnornb3yetcs BMeCTO CMMBOIa

Hia.

3 MonHbIn andxdoepeHunanbHbIN Hanop Hacoca MoOXeT
paccMaTtpuBaTbCs B Ka4eCTBe MOSie3HOro MexaHNn4ecKoro
BbIX0O4a B MNepecyeTe Ha efvHuLy MacCOBOW nogayw,
cooOL@eMon HacoCcoM nepekavyMBaeMon  KUOKOCTW,
NOAENeHHOro Ha yckopeHue cBoboaHOro NageHust.

4 YpaBHeHusi [ONsS  pacyeTa NOSHOrO  Hamopa
AO0NycKawT, 4YTO rmapocTaTtudeckoe [AaBrieHne MOXeT
M3MEHATBCS B TOYKEe HabnogeHus, a Takke TOo, 4TO
CKMMaeMOCTb XUOKOCTU MpU nepekaymBaHnM HacoOCOM
HWYTOXHO Mana. Ecrmm BermumHa — oxxvimaemocTu
3HauyuTenbHa, TO nNpeanodTUTErbHEee UCNOoSb30BaTh
anbTepHaTUBHbIE YPaBHEHUS.

2.1.5.1.3.3 nonHbIXN HaNop HACOCHOro arperata en

Hf,g-,rj_l : PasHuua mexgy nomnHbIM Hanopom Ha BbIXOL4HOM
CTOpPOHE HacocHoro arperata (2.1.1.2) n nonHbIM HaNopoM
Ha BXOLHOW CTOPOHE HAaCOCHOro arperarta.

MNpumeyaHve - EovHnua n3mMepeHus,
XapakTepu3syoLLasa MosiHbI Harnop HacOCHOro arperara, -
MeTp.

. en
2.1.5.2 ctamuyeckun Hanop 7. : YacTb nonHoro

Hanopa B Habnogaemon Toyke yctaHoBku (2.1.1.3), He
3aBucsLlas ot nogayn (2.1.3.2).

MNpumeyaHve - EanHnya n3mMepeHus,
XapakTepusyloLaa ctatndeckoe aasrieHue, - MeTP.

2.1.5.3 notepsi rugpaBnuyeckoro Hanopa I _,: en

Mepenaa Hanopa >AKOCTU Mexay ABYMS TOYKaMM.

MpumevaHus

1 EovHuua msmepeHus, xapakTepusylowas notepro
rMApaBnAMYecKoro Hamopa, - MeTp.

2 MoTepst MOXET ObITb BblpaXeHa B KQYeCTBE NOSIHOMo
Harnopa (2.1.5.1.3), rMapocTaTUYecKoro Harnopa
(2.1.5.1.3), ckopocTHoro Hanopa (2.1.5.1.2).

pump total
head

pump unit total
head

static head

loss of head



2.1.5.4 BbicoTta 6a3oBoun nnockocm NPSH =z, : BeicoTa
6asoson nnockoctmh NPSH (2.2.2.1) oT aTanoHHom
nnockocTu (2.1.4.1) (cm. pucyHok A.1).

MNpumeyaHve - EovHnuga n3MepeHus,
XapakTepusytoLlaa BbicoTy 6asoBon nnockoctn NPSH, -
MeTp.

2.1.5.5 kaBnTaumoHHbin 3anac; NPSH*: PasHocTb
mMexay abConTHbIM 3HaA4YeHMeM MOMHOro Hamopa Ha
BXO4Ee B HAcOC W HamnopoM, SKBUBANEHTHbIM OaBIIEHUIO
HaCbILLEHHOrO napa nepekavYnMBaeMon >XUOKOCTU Npu
onpegerneHHon Temnepatype, OTHOCUTENbHO 6GasoBon
nnockoctn NPSH (2.2.2.1).

*

B orTeyecTBeHHOM rnmTepatype AN OaHHOMO

TEPMUHA LLMPOKO pacnpoCTpaHEHO OD03HaYEHNE iz .
[MpumevaHus
1 PaccuutbiBaetcs no copmyne (4):
NPSH = Hy - zp, + @b " Py
E

rae £ - nonHbIA Hanop (2.1.5.1.3) B Touke HabnoaeHus
1

Z - BblcoTa 6a3osont nnockocTn NPSH (2.1.5.4), m;
Fami - aTMoOCcpepHoe gasnerve (2.1.9.2), lNa;

Fy - [OaBlieHne napa nepeKaqMBaeMOM KNOKOCTU
(3.1.9.3), MNa;

1 - NNOTHOCTL (2.1.16.1) B To4ke HabnoaeHus 1;

£ - ycKopeHue cBoGOAHOro NageHus, m/c 2.

2 EaonHnya n3mepeHus, XapakTepusyroLlas
KaBUTaUWOHHLIN 3anac Ha Bxoge (NPSH), - meTp.

3 NPSH Bbluucnsietca oTHocutenbHO 6a3oBon
nnockocTn NPSH, Toraa kak MeroLMincst KaBUTaLMOHHbIN
3anac  NPSHA BblYMCHSiIETCA  OTHOCUTENBHO  OCU
BXO4HoOro/nogBoasLLero natpyoka.

4 WmeeTca  cneumanbHoe  paspelleHne  Ha
ncnonb3oBaHve  cokpaweHns NPSH  (npsambim  u1
HEeXVPHbIM  WpndToM) B  KayecTBe CuUMBONa B
MaTeMaTUYECKNX YPaBHEHUSX Kak CneacTBmue ero nNpovHo
YCTaHOBMBLLEroCsi aHanormM4Horo NCrnonb3oBaHus.

en

en

height of the
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2.1.5.5.1 pacnonaraemMmbln KaBUTALMOHHbLIX 3anac;
NPSHA*: MMHManbHbIN KaBUTauMOHHbIN 3anac (2.1.5.5),
KOTOpbIN OOCTUraeTcsl Ha Bxoge B Hacoc (2.1.1.1),
onpegensiemMbli 0COBEHHOCTSIMM ycTaHoBKM (2.1.1.3) npu
3agaHHOM 3HaveHun nogayn (2.1.3.2).

*

B oTeyecTBEHHON mtepartype And AOaHHOro

TEPMMHA LLMPOKO pacrnpocTpaHeHo o6o3HaueHne Ly .

[MpumevaHus

1 EaonHnya n3mepeHus, XapakTepusyoLlas
pacnonaraemMbln KaBuTaumoHHbI 3anac NPSHA, - meTp.

2 bBbIno nonydeHo cneuwnansHoe paspelleHne Ha
nucnonb3oBaHne cokpaweHns NPSHA (npsambiMm  u
HEeXVPHbIM  WpndToM) B  KayecTBe CuUMmBONa B
MaTeMaTUYECKNX YPaBHEHUSX KakK CneacTBue ero nNpovHo
YCTaHOBMBLLEroCsi aHanormM4Horo MCrnosib3oBaHus.

2.1.5.5.2 ponycmmMbIn KaBMTAUMOHHbIX  3anac;
NPSHR*: MnHumanbHbIn KaBUTaumMoOHHbIN 3anac (2.1.5.5)
BO BXOgHOM natpybke Hacoca, Heobxoaumbln ANs
OOCTWXKEHNA  pacyeTHbIX MM 3KCnnyaTauMOHHbIX
TEXHUYECKNX XapaKTEPUCTUK NpU 3afaHHbIX YCITOBUSIX.

*

B oTeyecTBeHHOW rnwuTepatype Ans OaHHOrO

TEpMUHA LUMPOKO pacnpoCcTpaHEeHO 0603HaYeHne iy, .

MpumeyaHus

1 EgnHyua namepeHns 4onycTUMOro KaBuTawuMoHHOIO
3anaca Ha Bxoge B Hacoc NPSHR, - meTp.

2 MnHumanbHasa BenuymMHa MoxeT ObiTb onpenerneHa
Ha OCHOBaHWM OLHOTO WM HECKONbKMX pPasfYHbIX
KpUTepreB, TakMX Kak BU3yarbHas KaBuTauusi, yCcuneHue
wyma 1 BuMOpauunm  (BCrneacTBMe — KaBuTauuu),
onpegeneHHoe cHkeHne Hanopa v KIMA nubo nossneHve
KaBUTaLNUOHHOW 3PO3UN.

3 Ecrm wucnomb3yembli KpUTEPUM He YyKasaH, TO
npeanonaraetcs, 4To oH siensetcsa NPSH3 (2.1.5.5.3).

4 bBbIno nonyvyeHo cneumanbHoe paspelleHne Ha
ncrnonb3oBaHve cokpaweHns NPSHR (npsmbim 1
HEXMPHbIM  WPUTOM) B  KadYecTBe CUMBONa B
MaTeMaTUYeCKMX ypaBHEHUSAX KaK CrefCcTBUE ero NpoYHO
YCTaHOBMBLLEroCsl aHanormM4Horo UCrnosib3oBaHus.

en

en

net suct

ion

head available

net
suction
required

positive
head



2.1.5.5.3 KaBUTaUMOHHbLIX 3anac, onpeaensrLnn
TPEXNPOLIEHTHOE CHUXeHMe nonHoro Hanopa; NPSH3:
3HauveHne NPSH (2.1.5.5), npn KoTopom npoucxoauTt
TPEXNPOLEHTHOE CHWXKEHWE MOSIHOro Hariopa Ha nepBon
CTyneHu Hacoca, ucrnonb3yemoe B Ka4yecTBe
CTaHgapTHoro 6asuca [gns  NOCTpoeHuss  paboumx
XapaKTEePUCTUK.

MpumevaHus
1 EovHnua n3mepeHus, XapakTepusyioLasa
HagKaBUTaALWUOHHbIN Hanop, Tpebyembin ans

TPEXNPOLEHTHOrO CHWXKeHUA nonHoro Hanopa NPSH3
(2.1.5.5.3), - meTp.

2 bbino nonyyeHo cneuuarnbHOe paspelleHne Ha
ncnonb3oBaHve cokpawleHms NPSH3  (npambim 1
HEXUPHbIM  LWIPUTOM) B  KayecTBe CUMBOMa B
MaTeMaTUYECKNX YPaBHEHUSX Kak CneacTBmne ero NpovHo
YyCTaHOBMBLLErOCS aHanormMyHoro UCMosib30BaHus.

2.1.6 yaenbHaa 3Heprus == Hg, : QHeprusa eauHULbI
Macchbl XUOKOCTU

MpumevaHus

1 PaccuutbiBaeTcs no cneaytoLlen dopmyne (5):

: ()

raoe A - NOSiHbIN Hanop, M;

2, - YyCKopeHue cBo6oaHOro nageHns B Todke 2, m/c.

2 YpenbHas 9Heprysi BbIPaXaeTCA B [IKOYNAX Ha
KurorpamMM unM MeTpax B KBagpaTe Ha CeKyHay B
KBagpare.

2.1.7 Mnowaau nonepeyvyHOro ce4yeHUA

en net positive
suction  head
required for a
drop of 3%

en  specific energy



[MpumeyaHve - HacTosiwme onpeneneHus oTHOCATCSA K
pasmMepamM NpoTOYHOro KaHarna.

2.1.7.1 BxogHaa nnowaab nonepevyHoro cevyeHus

Hacoca . : lNnowaab nonepeyHoro ceveHns BXO4HOro
natpybka Hacoca (2.1.1.1).

[MpumevaHus

1 EavHnua namepeHuns, xapaktepuayroLlasl nnowaab
BXOHOrO CEYEeHWst Hacoca, - MeTp B KBagpare.

2 [1na HacocoB, He MMeKLWWX BXOA4HbIX NaTpybKoB,
nnowaab BXOAHOrO MOMEepPeyvyHoOro CedYeHust [LOorbkHa
onpefenaTbCs B pesdynbTare aKCnepTusbl.

2.1.7.2 BbIXxoAHaA nnowaab nonepe4yHoro ce4vyeHwus

Hacoca ., : [nowaab nonepeyHoro ceYeHns roprioBUHbI
BbIXOAHOro natpybka Hacoca (2.1.1.1).

MpumeyaHus

1 EomHunua namepeHuns, xapaktepusyroLas nnowaab
BbIXOOHOrO CEYEHMs Hacoca, - METp B KBagpare.

2 [na HacocoB, He WMEWLWMX BbIXOOALMX
naTpybkoB, Nrowanb BbIXOQHOMO MOMNepevyHoro ceveHus
AOJDKHA ONpenenaTbCs B pesynbTate 3KCNepTuabl.

3 [Ona obcagHom TpyObl, ONyLEeHHOW B BoOAy, WU
APYrMX MNPOCTbIX HACOCOB, WUMEKLWMX CBOEN YaCTbHO
BOAONOABLEMHBIA TpyGonNpoBoa, Mowaab MONepeyHoro
ceyeHnss TpybonpoBoga MOXeT OblTb yKkasaHa Kak
BbIXO4HasA nrowanb NonepeyHoro ceveHns Hacoca.

2.1.7.3 BXxogHaaA nnowaab nonepe4vyHoro ce4veHwus

ycTaHOBKM 4 : [nowaab nonepeyHoro ceveHuss Ha
B3aMMHO COrfIaCOBaHHOM Yy4yacTKe BXOOHOW CTOPOHbI
ycTaHoBkM (2.1.1.3), nnowaab, BbICOTa U faBrieHne Ha
KOTOPOM N3BECTHBI.

MNpumeyaHve - EanHnya n3mepeHus,
XapaKTepuaytoLLiasi BXOOHYO Mrolab YCTaHOBKM, - METP
B KBagpare.

2.1.7.4 BbIXxogHaA nnowaab nonepe4yHoro ce4vyeHwus

yCTaHOBKMU A 45 : [nowanb nonepeyHoro ceveHuns Ha
B3aMMHO COrflacoBaHHOM Yy4acTKe BbIXOOHOW CTOPOHDI
ycTaHoBku (2.1.1.3), nnowagb, BbiCOTa U gaBrieHue Ha
KOTOPOM M3BECTHbI.

[NpumeyaHve - EavHnua N3MepeHuns,
XapakTepusylLwas BbIXOAHYK Mrowaab MnonepeYyHoro
CeyeHus yCTaHOBKM, - MeTp B KBagpare.

en

en

en

en

inlet area of the
pump

outlet area of
the pump

inlet area of the
installation

outlet area of
the installation



2.1.8 CKkopoctb



[MpumeyaHve - HacTtoduwme onpegeneHus OTHOCATCS K
CKOPOCTU ABWKEHUS XNOKOCTW.

2.1.8.1 cpegHana ckopoctb B Touke L/, *: [logaua
(2.1.3.2), nogeneHHasa Ha nrowagb NornepevyHoro ceveHns

B Touke I .

* B oTeyecTBeHHOW  ruTepaType  LUMPOKO

pacnpocTpaHeHo ucnonb3oBaHne 6ykBbl "™ BmecTo "I7"
AnNs 0603HaYEHNsT CKOPOCTW.

MpumevaHus

1 PaccuutbiBaeTcs no copmyne (6):

_ G
|

X

4 (6)

2 EavHuua M3MepeHnd, Xapaktepusyrwlad CcpeHKo

CKOpOCTb B TOYKe L/, - METp B CEKYHAY.

2.1.8.2 cpepHaAa ckopoctb Ha Bxoae *: [ogaya (2.1.3.2)
Ha BXOOHOM naTpybke Hacoca, nogerneHHas Ha BXOOHYH
nnowaab NonepevyHoro CeYeHnst Hacoca.

* B OTevyeCcTBEHHOM nuteparype LLMPOKO

pacnpocTpaHeHo ucnorb3oBaHue dyksbl " " BmecTo "L "
Ana 0603HaYEHNA CKOPOCTH.

MpumeyaHus

1 PaccuutbiBaetcs no copmyne (7):

_&

&
1J|211

(7)

2 EavHULa nsmepeHns, xapakTepusyrowas CpeaHio
CKOPOCTb Ha BX0oAe, - METP B CEKyHAY.

en

en

mean velocity
at point

mean velocity
at inlet



2.1.8.3 cpeaHana ckopocTL Ha Bbixoge L/-*: lMopava en

(2.1.3.2) Ha BbIxogHOM naTpybke Hacoca, nogeneHHasa Ha
BbIXOAHYIO NJIOL@Ab NOMepeYHOro CeYeHUst Hacoca.

* B OTEeYeCTBEHHON nutepartype LLMPOKO

pacnpocTpaHeHo ucnonb3oBaHune dykebl " " BMecTo "If "
Ana 0603Ha4YEeHNA CKOPOCTM.

MpumeyaHus

1 PaccuutbiBaeTcs no copmyre (8):

Uy = i—j (8)

2 EavHuLa nsmepeHns, xapaktepusyrowasi CpeaHio
CKOPOCTb Ha BbIXoAe, - METP B CEKYHAY.

2.1.8.4 cpeaHAA CKOPOCTbL Ha BXoAe YCTaHOBKM L7 4 *: en

Mopaya (2.1.3.2) Ha Bxoge yctaHoBkM (2.1.1.3),
noAeneHHas Ha nnowanb BXOAHOMO CeYEeHUs YCTaHOBKM.

* B OTEYECTBEHHON nuTeparype LLMPOKO

pacnpocTpaHeHo ncnornb3oBaHune 6ykebl "I " BMecTo "L "
Ana 0603HaYEHNA CKOPOCTH.

[MpumevaHus

1 EQMHMUa namepeHuns, xapakTepusyrowass CpeaHor
CKOPOCTb BO BXOO4HOM CEYEHUW YCTaHOBKW, - METP B
CeKyHay.

2.1.8.5 cpeaHAA CKOPOCTb Ha BbIXoAe YCTAHOBKU L/ 4 en

*: lMNopava (2.1.3.2) Ha BbIXOoAe YycTaHoBKM (2.1.1.3),
nogerieHHas Ha nnowanb BbIXOAHOMO CeYEeHUs YCTaHOBKMU.

* B OTevyeCcTBEHHOM nuteparype LLMPOKO

pacnpocTpaHeHo ucnorb3oBaHve dyksbl " " BMmecTo "L "
Ana 0603HaYEHNA CKOPOCTH.

MpumeyaHus

1 EovHunua namepeHmns, xapaktepusytoLwas CpegHio
CKOPOCTb B BbIXOQHOM CE4YEHUM YCTaHOBKW, - METP B
CeKyHAay.

mean velocity
at outlet

mean velocity
at inlet area of
the installation

mean velocity
at outlet area of
the installation



2.1.8.6 nokanbHaa ckopocTb (/,*: CKopocTb BCero
NOTOKa XMOKOCTU (2.1.3.2) nnm ero 4acTu, CyLLECTBYIOLLAS

B Habntogaemol Touke ¥~ Ha rmapaBinMyYeckoM nyTu.

* B OTEeYeCTBEHHON nutepartype LLMPOKO

pacnpocTpaHeHo ucnonb3oBaHne 6yksbl " BmecTo "If"
Ana 0603Ha4YEeHNA CKOPOCTM.

MpumevaHus

1 EQnHyua nsmepeHusi, xapaktepusyoLasi JiokasnbHyo

CKOPOCTb, - METP B CEKYHAY.

2.1.9 laBneHue

en

local velocity



[MpumevaHus

1 Hactosume onpegeneHns  OTHOCATCA KO
BHYTPEHHEMY YCUINIO, Pa3BMBatOLLEMYCSH B XNOKOCTMU.

2 Bce paBneHnss B HaAcTodAWEM CTaHaapTe
SABMAKOTCA [JaBfeHus MM N0  MaHOMETpY WM UHOMY
npubopy M3MepeHus [OaBfieHUsd, 3a WCKMYEHUEM
aTMocpepHOro OaBneHnst U OaBfeHnst napa »XNOKocTu,
KOTOpbl€ BblpaXKeHbl Kak abContoTHbIE AaBIEHMS.

2.1.9.1 paBneHmne B TouKke ?, : Cuna Ha eguHuLy en pressure at point
nnowaamn, npuroXxeHHasi B HabogaeMom TOUKE 2 ami -

MpumeyaHve - EanHnya N3MepeHus,
XapakTepusylowaa gaBrieHne B ToYke , - nackanb (1
6ap* = 100 kla).

*

bap cuuTaetca  ycTapeBwen  eouHULEN

N3MepeEHs.
2.1.9.2amocdepHoe paBneHne : CpeaHee en atmospheric
abconoTHOe AaBneHve aTtMocdepbl, U3MepsieMoe Ha pressure
MecTe ycTtaHoBkM (2.1.1.3) Hacoca (2.1.1.1).

MpumeyaHve - EanHnya N3MepeHuns,

xapakTepuayoasi atMocdepHoe AaBrieHune, - nackarnb
(1 6ap = 100 kIa).

2.1.9. 3 paBneHune HacblLWeHHOoro napa en vapor pressure
" of the pumped
nepekaymBaemMon xumakocm p,: ABCONOTHoE liquid
AaBneHue, npu KOTOPoOM NPOUCXOAUT napoobpasoBaHue
XXNOKOCTU NPy COOTBETCTBYIOLLEN TEMMepaType.
MpumeyaHue - EanHnya N3MepeHuns,
XapakTepuaylollasi [aBrfieHMe HacbIWEeHHOro napa, -

nackane (1 6ap = 100 kla).

en inlet pressure of

2.1.9.4 paBneHne Ha BXxoage : aBeHune,
A A AR the pump

AencTByloLLee Ha Bxoade Hacoca (2.1.1.1).

MpumeyaHve - EanHnya N3MepeHuns,
XapakTepuaylollass [aBfieHve >KMOKOCTUM Ha BXxoge
Hacoca, - nackanbe (1 6ap = 100 k[Ma).



2.1.9.4.1 makcumanbHoe AOMycTMMoe AaBrieHue Ha

BXOAE P1max ad . Hanbonblias BenvunHa aasneHns Ha
BXode, npu kotopoM Hacoc (2.1.1.1) wim ero y3nbl
CNoCobHbI PyHKLIMOHMPOBATL Ha OCHOBE MCMOSb3YEMbIX
MaTepuarnos.

MNpumeyaHve - EanHnya n3MepeHuns,
XapaKkTepusytoLLas MaKcuMarbHoe AonycTumoe
AaBreHve Ha Bxoae, - nackarnb (1 6ap = 100 k[a).

2.1.9.4.2 makcnumanbHoe paBrieHMe Ha Bxoae

Pluax, op - Havbonblwee naeneHve Ha Bxoae, KOTOPOMY
noasepraeTca Hacoc (2.1.1.1) npwu akcnnyatauum (cm.
pucyHok A.3).

MNpumeyaHve - EanHnya N3MepeHus,
XapakTepusylowaa MakcumarnbHOe BXOAHOe AaBrfieHue, -
nackanb (1 6ap = 100 kl1a).

2.1.9.4.33apaHHoe paBneHwe Ha BXxoge Fl;:
BxogHoe paBrneHve npu aKcnnyaTauWoHHbIX YCIOBUSIX
(2.1.2.3.1) B rapaHTUNHOWN TOYKE.

MpumeyaHve - Eannuua N3MepeHus,
XapakTepusylowaa 3agaHHOe BXOAHOEe [AaBrieHue, -
nackanb (1 6ap = 100 k[1a).

2.1.9.5 paBneHune Hacoca Ha BbixoAe z-: [laBneHue,
AencTByloLLEee Ha BbIxoge Hacoca (2.1.1.1).

MNpumeyaHve - Eannuua N3MepeHuns,
XapakTepusylowaa [aBfieHMe Ha BbIxoge Hacoca, -
nackanb (1 6ap = 100 k[1a).

2.1.9.5.1 MakcumanbHoOe pAaBneHue Ha Bbixoae

P2max ¢ Hanborbluee 13 BO3MOXHbIX [OaBrieHUN Ha
BbIXO4e, AOCTUraeMoe 3a CHET yBENMYEHUS BHYTPEHHEN
9Heprn (OMHaMUYECKMe HacoCbl) WM BHELLHEro
orpaHnyeHnss obbema uctedeHus (06beMHbIE HAcoChl).
CM. pucyHok A.3 onsa LeHTpoBEeXHbIX HACOCOB.

MpumeyaHve - EanHmya N3MepeHuns,
XapakTepusyloLaa MakcumansHoe JaBrieHne Ha Bbixoae
Hacoca, - nackanb (1 6ap = 100 klMa).

en

en

en

en

en

maximum
allowable inlet
pressure

maximum inlet
pressure

rated inlet
pressure

outlet pressure
of the pump

maximum outlet
pressure



en
2.1.9.5.2 3apaHHoe paBneHue Ha Bbixoge F7,:
[aBneHve Ha BbIxoge Hacoca (2.1.1.1) B rapaHTUAHOM
TouYKe c HOMWHanbHOM nopademn (2.1.3.2.2),
HOMMHANbHOM  4acTOTOM  BpalleHUs, a  Takxke
HOMMHanNbHbIM BXOAHbIM [JaBfEeHWEM - TONbKO [Anis
LeHTpobexHbIX HacocoB (2.2.9.1).
MpumeyaHve - EanHnya N3MepeHuns,
XapakTepusylLaa HOMHanNbHOe aBreHne Ha Bbixoae,
- nackanb (1 6ap = 100 kMMa).
2.1.9.6 OnddbepeHuymansHoe gasneHne
en

2.1.9.6.1 ancbpepeHumanbHoe paBneHne i _s:
<dakTnyeckoe> npupaiieHme obLero gaBrieHUs Mexay
BXOJOM N BbIXOAOM Hacoca.

MNpumeyaHve - EanHnya N3MepeHuns,
XapakTepusyowaa guddepeHunansHoe [fasreHve, -
nackane (1 6ap = 100 kla).

2.1.9.6.2 3apaHHoe audcepeHUManbHoOe AaBreHne en

F1-2r 1 dndpdpepeHumansHoe aasneHune, - Ans ycrioBui
akcnnyatauum (2.1.2.3.1) B rapaHTUMHON TOYKE.

MNpumeyaHve - EanHnya N3MepeHuns,
XapakTepusylowaa  3agaHHoe  auddepeHunansHoe
AasneHve, - nackanbs (1 6ap = 100 k[a).

2.1.9.7 maHOMeTpHUYECKOEe [aBrfieHMe B TOo4vkKe en

X Prman: [lOKa3aHnss maHomeTpa B Habniogaemoii

TOYKE 2 41 -

MpumevaHve - EonHuua n3mMepeHus,
XapakTepusylLias MaHOMeTpudeckoe [aBneHue, -
nackanb (1 6ap = 100 k[1a).

2.1.9.8 BxogHoe paBreHue yctaHoBKM : [laBneHve, en
3aMepeHHOe BO BXOAHOW 30HE ycTaHoBKM (2.1.1.3).

MpumeyaHve - EanHnya N3MepeHuns,
XapakTepusylowaa BXOAHOe [aBrfieHne YCTaHOBKW, -
nackanb (1 6ap = 100 kl1a).

rated outlet
pressure

differential
pressure

rated differential
pressure

gauge pressure
at point x

inlet pressure of
the installation



2.1.9.9 paBneHne Ha BbIXxOAEe YCTAHOBKU p 44!
[laBrneHvne, 3amepeHHoe B BbIXOOHOW 30HE YCTaHOBKMU
(2.1.1.3).

MNpumeyaHve - EovHnuga n3MepeHus,
XapakTepusylLwas OaBreHne Ha BbIXo4e YCTaHOBKM, -
nackanb (1 6ap = 100 k[1a).

2.1.9.10 makcumanbHO pgonycmmoe pabouyee

AaBrneHue Py qod:. [laBrneHne Ha pertanm Hacoca C
y4eTOM MCMNOSMb3yeEMbIX MaTepuarioB U Ha OCHOBe
npasun pacyeTa npu pacyeTHbIX paboumx
TemMnepaTtypax.

MpumeyaHue - EanHnya N3MepeHuns,
XapakTepusylowaa MakcumMarnbHO gonyctumoe paboyee
AaBneHve, - nackans (1 6ap = 100 k[a).

2.1.9.11 makcumanbHO AgonyctMmoe pabouee

AaBneHne B Kopnyce Fuayqad . Hambonbliee
AaBneHMe Ha BbIxoge MNpuM pacyeTHoM pabouen
TemMrnepaTtype, Npy KOTOPOM MOXET 3KCNSlyaTupoBaTbCHA
Kopnyc Hacoca (CM. pucyHok A.2).

[MpumevaHus

1 EovHvua  v3mepeHus,  xapakTepusyoLias
MakCuUManbHO Jonyctumoe paboyee [aBrneHve B
Kopnyce, - nackarnb (1 6ap = 100 klMa).

2 [aBneHne  OOIMKHO  ObITb He MeHee
MaKcUMasibHOro AaBfieHUs Ha BbIXOAe.

2.1.9.12 makcumanbHoe AMHaAMu4yecKkoe AaBneHve B

YNNOTHEHUAX P g marop - Havbornbliee AaasneHve,
npegnoriaraemMoe B YNIOTHEHWUSX Bana npu ykasaHHOM
pexume pabotbl (2.1.2.3.1), a Takxe npu 3anycke u
OCTaHOBKe.

MpumeyaHus
1 EovHvua  mM3MepeHusa,  xapakTepusytoLllas
MakcumarsbHoe AVHaMu4yeckoe AaBreHve B

YNNOTHEHUsIX, - Nackanb (1 6ap = 100 kla).

2 T[pn onpegeneHun 9TOro pfasBfieHusa criegyet
NPUHUMATbL BO BHMMaHWE MaKCUMarnbHOE OaBfieHWe Ha
BXOOE B HacoOC, [JaBfeHve  UUPKYNauuM  Unm
WHXEKUMOHHOE [aBfieHne (JaBrieHne npokayvku), a
Takke BO3AENCTBME OT W3MEHEHUA  BHYTPEHHMX
3a30poB.

en outlet pressure
of the installation

en maximum
allowable
working
pressure

en maximum
allowable casing
working
pressure

en maximum
dynamic sealing
pressure



2.1.9.13 makcuMmanbHoOe cTamMyeckoe pfaBrieHue B

YNNOTHEHUAX P may siai : Havbonbllee fasreHve, 3a
WCKIOYEeHWeM  [aBfeHns npu  rMapocTaTMyeckom
MCNbITaHUM, KOTOPOMY MOXeT ObiTb NOoABEprHyTo
YNSIOTHEHWNE NPU OCTaHOBMNEHHOM Hacoce.

MNpumeyaHve - EanHnya N3MepeHuns,
XapakTepuaytoLLas MaKkcumarnsHoe cTatuyeckoe
[AaBreHve B YNroTHEHUsIX, - nackanb (1 6ap = 100 k[1a).

2.1.9.14 rmppocrtammyeckoe ncnbiTatesibHoe

haBneHue Pg;;: MaHomeTpuyeckoe — faBrneHve,
KOTOpOMY MOryT 6bITb NogBeprHyThl Hacoc (2.1.1.1), ero
y3en unm Kakas-nMbo 4acTb B Lensx MnpoBEPKU
MPOYHOCTU NN FEPMETUYHOCTMU.

MNpumeyaHve - EanHnya N3MepeHuns,
XapakTepusytoLllas rMapocTaTtndeckoe ucnbiTaTenbHoe
AaBreHve B YNroTHEHUsIX, - nackanb (1 6ap = 100 k[1a).

2.1.9.15 ocHOBHOEe pacyeTHoe AaBrieHne py:
[aenexve, onpegensemMoe u3 YCMOBMW HaMMEHbLUMX
AOMNYyCKaeMblX HanpsKeHWn An9 matepuanoB  Y3rios,
Haxo4sWMXCA Mo AaBreHuem, npu  Temnepartype,
pasHon 20°C.

MpumeyaHve - Eannuua N3MepeHus,
XapakTepusylwaa OCHOBHOE pacyeTHOe [aBrieHue, -
nackanb (1 6ap = 100 k[1a).

2.1.9.16 ckopoctHoe paBneHune p,: [lepeBog
CKOpOCTHOro Hanopa (2.1.5.1.2) B CKOPOCTHOE [aBreHune

Ppy = 0.

MNpumeyaHve - EovHnuga n3mMepeHus,
XapakTepusytoLLas CKOpoCTHOe AaBreHue, - nackanb (1
6ap = 100 kla).

2.1.10 Temnepartypa

en

en

en
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sealing pressure

hydrostatic test
pressure

basic design
pressure

velocity pressure



2.1.10.1 makcnmanbHaa gonyctmMmas Temnepartypa

Omaraed : HavbBonblas  gonmycTumass  MoCTOsHHAs
TemnepaTypa, AN KOTOpoW npurogHo obopyaoBaHue
(v kakon-nMbo ero ysen, K KOTOPOMY 3TOT TEpPMUH
MMeeT OTHOLIEHWE), B [Mpouecce nepekaynsaHus
yKaszaHHON pabo4yen xMaKoCTH Npy ykaszaHHOM paboyem
AaBneHnu.

[MpumevaHve - EovHuua n3mepeHus,
XapakTepusytoLLas MakcuMarbHYyo A0MyCTUMYHO
Temnepartypy, - rpagycbl Lienscus.

2.1.10.2 ponycmMbIn TeMnepaTtypHbIn AMnanasoH
Hacoca: TemnepaTypHbIl Anana3oH OT MUHUMyMa A0
MakcumMyma [OryCcTMMOM MOCTOSAHHOW TemnepaTypsbl,
Ana KoTopow npurogHo obopyaoBaHme (Mnn Kakon-nmbo
y3ern, K KOTOpOMY 3TOT TEPMWH MMEET OTHOLLEHWE), B
npouecce nepekaymBaHWs  ykasaHHoW  pabouen
XNOKOCTU NpY yKaszaHHOM pabo4vyemM AaBreHuu.

MNpumeyaHve - EanHuya n3mepeHus,
Xapaktepuaylolas ~ OONyCTUMbIA  TemnepaTypHbIN
AnanasoH Hacoca, - rpagycsl Lienbcus.

2.1.11 MowHoCTL

en

en
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pump



[MpumeyaHve - HacTtoswme onpenerneHns OTHOCATCA K
CKOpPOCTM nepegayvm aHepruu.

2.1.11.1 BbIXOo4HaA MOLHOCTL Hacoca £, : [MonesHas
MexaHu4eckasa 3Heprus, nepegaBaemMas XMOKOCTU BO
BpeMsi NpoxoxaeHust yepes Hacoc (2.1.1.1).

MpumevaHue - PaccuutbiBaeTcs no doopmyre (9):

£ =pleH )

2.1.11.2 notpebnAemas MOLIHOCTL Hacoca [F':
MowHocTb, nepepaBaemas Hacocy (2.1.1.1) ero
NPUBOAHBIM MexaHu3mom (2.1.17.23).

MNpumevaHve - EovHvua n3mepeHus,
XapakTepusytoLliaa notpebnsemMyto MOLWHOCTb Hacoca, -
BaTT WX KMUMOBATT.

2.1.11.2.1 3apaHHaa  noTpebnsemas  MOLLUHOCTb

Hacoca F5.: MowmHocTb, Heobxogmmasa Hacocy (2.1.1.1)
npuv 3agaHHbIX ycrnosusx (2.1.2.2.1).

MpumeyaHve - EaonHuya n3mepeHus,
XapakTepuayloLlaa 3adaHHyl0 noTpebnsemyto MOLIHOCTb
Hacoca, - BaTT UM KUMoBaTT.

2.1.11.3 noTpe6bnsiemMas MOLYHOCTbL MNpPUBOAA -
MowHocTb, nepegaBaemMas npueogy Hacoca (2.1.17.23)
OT MOCTOPOHHEIO UCTOYHUKA.

MNpumeyaHus

1 Eannmya n3mepeHus, XapakTepusyrLlas
noTpebnsemyo MOLHOCTL NpMBOAA, - BaTT MW KAMOBAaTT.

2 Ob6wenpuHaTomn NnpakTUKOn ABMseTCH

ncrnonb3osaHue H BMECTO F,,; TOIAA, Korma
NnoaCTPOYHbIN MHAekc "1" OTHOCUTCA K NOABOAMMOM K
npuBoAaY 9SIEKTPUHYECKONW MOLLHOCTW, @ He K BXOOHOMY
naTpybKy Hacoca.

en

en

en

en

pump  power
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input
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power input

driver power
input



2.1.11.4 3apgaHHasa BbIXO4HAA MOLHOCTbL NpuBOAaA

Frotuy i TIOCTOSIHHAA BbIXO4HAs MOLIHOCTL MNpuBOAA
(2.1.17.23), ponycTumas npu onpeaerieHHbIX YCNoBUSIX.

MpumevaHve - EovHuuya n3mepeHus,
XapakTepmsylolwasa 3adaHHyl0  BbIXOAHYH  MOLLHOCTb
npvBoaa, - BaTT U1 KUoBaTT.

2.1.11.5 notepun MexaHU4YeCKOM MOLUHOCTM Hacoca

Frav:  MowHocTb, nornowaemasi  TpeHnem B
NOALLMMHUKAX M YNIOTHEHUAX Bara npy JaHHbIX YCrOBUAX
akcnnyatauun (2.1.2.3.1) Hacoca (2.1.1.1).

[NpumeyaHve - EonHnua n3mepeHus,
Xapaktepusyowaa noTtepy MexaHU4eCcKOW MOLLHOCTU
Hacoca, - BaTT U1 KUrnosarr.

2.1.12 3 heKkmBHOCTL
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[MpumeyaHve - HacTtoswme onpenerneHns OTHOCATCA K
3HEPreTU4ECKNUM NoTEPSIM.

2.1.12.1 koacphbuumeHT nonesHoro aeucteua (KMp) en

Hacoca 'l: [lona nony4eHHOW BbIXOOQHOW MOLLHOCTU £,
NPy OaHHbIX 3KCnnyaTauMoHHbIX ycrnoBusax (2.1.2.3.1) B
notpebnsaemon MOLHOCTK Hacoca ~.

MNprmeyaHue - PaccuutbiBaeTca no dopmyne (10):

=i (10)

2.1.12.1.1 makcumanbHbin KMNO Hacoca 1y, Topt, en
T ggp - HavBbIClLee 3HaveHVne B(PAEKTUBHOCTU Hacoca
(2.1.12.1), nony4eHHoOe Npu 3a4aHHbIX paboymx yCrnoBusaX
(2.1.2.3.1).

2.1.12.2 mexannueckum KMnpQ t,,: Jona notpebnsemon en

MOLLHOCTU Hacoca F, UMeKLWaacsa B Hanuduu nocne

MCKITIOYEHNS MEXaHUYECKUX NMOTEePb MOLWHOCTU 7 zi Mpy
AaHHbIX 3KCMyaTauMOHHbIX ycnosusax (2.1.2.3.1).
MNpumeyaHue - PaccuuTbiBaeTca no dopmyne (11):

_P-Ba 5 (1)

Mm o o

o en
2.1.12.3 rnagpaBnuyecKkuu Kna MNp: Honsa
notpebnsemMori  MonesHo  MOLIHOCTM  Hacoca £,
COCTaBfAKLWAA BEMUYMHY BbIXOLHOM MOLLHOCTM Hacoca

F,, 3a BblMETOM NOTEPb BCMNEACTBME TPEHUs U3-3a
OTHOCUTENBHOTO NMepeMeLLeHns] NOBEPXHOCTEN U MOTEPb
OT BHYTPEHHEN YTEYKN.

pump efficiency

pump
efficiency

mechanical
efficiency

hydraulic
efficiency

best



en
2.1.12.4KNA npuBoga Tu.: [Lona MoOLWHOCTW,
notpebnsemon NPUBOAOM fy,., TMOCTABIEHHAs B
KayecTBe NoTpebgemMon MOLHOCTN Hacoca . -
MprmeydaHue - PaccuuTbiBaeTca no dopmyne (12):
F
mof
Moot = (12)
mot
en

2.1.12.5 06wmn KNAO arperata g : [ona BbIXoOgHOM
MOLLHOCTM Hacoca £, B MOLUHOCTW, noTpebnaemMor

NPUBOOOM s .
MprmeydaHue - PaccuuTbiBaeTca no dopmyne (13):

Ng = (13)

2.1.13 9kcnnyaTtauuoHHblIe napamMmeTpbl

motor efficiency

overall
efficiency



MpumeyaHve - HacTtosiume onpegeneHus KacarTcs
B3aMMOCBSI3eN MeXOY KONMYECTBEHHbIMU 3HAYeHUSIMU
napameTpoB, XapakTepumayroLmx paboTy Hacoca.

2.1.13.1104Kka paboyero pexuma: Llenesble
rnokasaTtenu nOSHOrO Haropa/gaBreHnss Hacoca WU
nogayun (2.1.3.2), Ans KOTopbIX HACOC CKOHCTPYMpPOBaH
NN NPUMEHEH.

2.1.13.2rapaHTMMHaa To4Ka: OJKcnyaTaunoHHbIe
napamMeTpbl Hacoca, KOTOpble rapaHTUpPyeT MOCTaBLUMK
MNPV TOYHBLIX YCITOBUSX, YCTAHOBIEHHbLIX TEXHUYECKUMU
TpeboBaHuAMN.

MpumevaHe - [apaHTMWHaAs To4yka MOXeT ObiTb
onpegeneHa Kak:

- MOMHbLIM HaMop WM AaBneHue npyv  TOYHO
onpeneneHHon nogavye;

- noga4ya npu TOMHO yKa3aHHOM MOSITHOM Harnope unm
AaBneHuu;

- BXOQHasa MOLLHOCTb Hacoca unm npueoaa;

- 9(ppeKkTMBHOCTL Hacoca unu arperaTta;

- NPSHR unnn NPIPR;

Apyrme  TOYKM  Ha  KPMBOW  XapaKTEpPUCTUKU

AMHAMUYecKoro Hacoca (2.2.9.1) & ().

2.1.13.3 ponycmmMbIn AMana3oH paboynx pexmmosB:
[nana3oH nogay, HanopoB WM OaBfieHWM MNpU TOYHO
yKa3aHHbIX 3KChfyaTauMoHHbIX ycnosusx (2.1.2.3.1)
Hacoca, HaxogoswmMxcsi B npedenax, OrpaHUYeHHbIX
KaBuTauuen, HarpeBaHuemMm, BuOpauunen,  LyMOM,
OTKMOHEHMEM Bara 1 ApyrMmmn nogobHbIMU KPUTEPUSIMI.

MpumevyaHme - OTOT Amana3oH  onpedeneH
npegnpuaTMeM-msrotosuteneMm. BepxHue w©n  HwxHKE
npegensl  guanasoHa o0603Ha4yeHbl MakKCUMyMOM W
MWUHUMYMOM Mogauu.

2.1.13.4 xapaKkTepuctmka nortpebnsieMom MOLLHOCTU
Hacoca: B3anmocBasb mexagy noTpebnsiemon
MOLLHOCTbIO Hacoca v nogadven (2.1.3.2) npu pabote
(2.1.2.3.1) Ha gaHHOW XMOKOCTU N C OaHHOW YacTOTOW
BpaLLEeHus.

en

en

en

en

en
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2.1.13.6 KaBMTaUMOHHAA XapaKTepucTMKa Hacoca*: en

B3aumocBa3sb Mexgy AonyCTUMbIM - KaBUTaLMOHHBLIM
3anacom (2.1.5.5.2) Ha BcacbiBaHuM 1 nogaden (2.1.3.2)
Npy 3agaHHbIX 3KCnnyaTauMOHHbIX ycrnoBusax (2.1.2.3.1)
C 3afjaHHOM 4acTOTOW BpalleHWss U CBOWCTBaMu
nepekaymBaemMon XuaKkoCcTH.

*

BbloenaoT Takke YacTHYI KaBWUTaLMOHHYHO
XapakTeEPUCTUKY Hacoca, npeacTaBnsowyo cobon
B3aMMOCBSI3b Mexay MOMHbIM HamopoMm Hacoca (Mm
NepBoO CTYNeHn Hacoca) N KaBUTaLWOHHBIM 3anacom Ha
BCacCblBaHUM MNpPU MOCTOSIHHOM nogade W  4acToTe
BpaLLEeHUS.

2.1.13.7 KaBUTaLMOHHasA XapaKTepPUCTUKA YCTaHOBKMW:
B3anmocBa3b Mexay pacnonaraemblM KaBUTaLMOHHBLIM
3anacom (2.1.5.5.1) Ha BcacbiBaHuM 1 nogaden (2.1.3.2)
npu pabote (2.1.2.3.1) Ha AaHHOW XMAOKOCTU U C OaHHOWN
4acTOTOW BpaLLEHUS.

2.1.14 YacroTa BpaLwie Hus

en

pump NPSH
curve

installation
NPSH curve



[MpumeyaHue - Hactodawme onpeneneHus OTHOCATCS
K CKOpOCTW/4acTOTe BpaLLEHUSI U Er0 HamnpaBneHuHo.

2.1.14.14actota BpaweHua »: KonvyecTBo
06OpoTOB MMM NepeMeLLEHN,  NPOU3BEAEHHbIX
BasioM, COeAUHUTENBHON My(pTON Basia Ui poTopom
Hacoca B €4AUHULLY BPEMEHMN.

[MpumeyaHue - YacToTa BpalLeHUA U3MEPSETCA B
BeNn4YMHax, 0bpaTHbIX MUHYTaM UIN CEKyHAaM.

2.1.14.2 makcumanbHasi gonyctmmasi NnocTtosiHHas

4yacToTa BPaWeHUA %may o4 : Hanbornbluas yacTora,
peKkoMeHOoBaHHas  NpeanpuATUEM-U3roToBUTENEM
ANS HenpepbIBHOW aKcnnyaTauun.

MpumeyaHne - MakcumanbHaa fgonyctumas
NMOCTOSIHHAsA 4acToTa MW3MepseTcsa B BennyuHax,
obpaTHbIX MuHyTam wnmM cekyHgam. CornacHo
MexayHapogHoMmy cTaHgapty [1] Takke Lwmpoko
NPUMEHSAIOTCA onpeneneHns "ob6opoToB B MUHYTY"
(06/MuH) nnmn "obopoTos B cekyHay" (06/c).

2.1.14.3 MmHuManbHaa gonyctMMmasa NOCTOsIHHasA

4acToTa BPALEHUS # iy od : HaMMeHbLLASA YacToTa,
PEKOMEHA0BaHHasi  NpeanpuUaTMEM-U3rOTOBUTENEM
AN HENPEPbIBHOWM SKCNyaTau .

Mpumeyanne - MuHUManbHas  gonycTumas
NOCTOSIHHAasA 4YacToTa M3MepseTcs B  BeNMYMHaX,
0bpaTHbLIX MUHYTaM WUIK CEKyHA,aMm.

2.1.14.43apaHHas  4yacToTa BpalweHus #,:
KonmyectBo 00OpOTOB B €4MHULY  BPEMEHW,
COOTBETCTBYOWEE 3adaHHbIM ycrnoBusm (2.1.2.2.1)
paboTbl Hacoca (2.1.1.1).

MNMpumevaHve - 3agaHHast 4YacToTa BpalleHus
n3MepsieTcs B BenuuuHax, obpaTHbIX MUHYTaM WIm
ceKkyHaam.

en

en

en
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2.1.14.5 npeaenbHaa 4acToTa BpaLEHUS My !
UacTtota BpaweHusi, npu KOTOPOW He3aBMCUMbIE
YCTPOMCTBA, OCYLLUECTBSIOLME aBapUiHbIN CcOpoC
obopoToB, cpabartbiBalOT AN OCTaHOBA NEPBUYHOIO
NPVBOLHOIO MexaHn3ma.

MpumeyaHuve - lNpegenbHas YyacTtoTa BpalleHUN
N3MepsieTcsl B BeNMYUHaX, obpaTHbIX MUHYTaM WIn
CeKyHOaMm.

2.1.14.6 BpaweHMe nNO 4YacoBOM CTperike:
HanpaeneHve BpalleHus, NpyM KOTOPOM Bar, ecru
CMOTpPETb Ha HEro CO CTOPOHbl NPWUBOAHOIO
MexaHu3Ma, BbIMMAOMT Kak  Bpalwalowmmncsa  no
4YacoBOW CTperke.

2.1.14.7 BpaweHMe nNpPOTMB YacOBOW CTpPesiKu:
HanpaeneHnve BpalleHusi, NpyM KOTOPOM Barl, ecrv
CMOTPETb Ha Hero CO CTOPOHblI MNPUBOAHOMO
MexaHu3ma, BbIMMAOUT Kak Bpawawmmncs npoTmus
YaCcoBOW CTpPESKU.

2.1.15 Cunbl u Harpyskum

en

en
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[MpumeyaHve - Hactoswme onpeneneHns OTHOCATCS K
cunam " MOMEHTaM, OENCTBYIOLLMM Ha
CMOHTUPOBAHHbIN HACOC N YCTaHOBKY.

2.1.15.1 npucoeanHUTeNbHbIe Harpysku: Harpysku,
npuKknagbiBaemble K  BXOOAHOMY W BbIXOL4HOMY
natpybkam Hacoca WM HACOCHOW  YCTaHOBKMU
COeAVHEHHbIMW C HUMKU TpyBonpoBoAaMMU.

21.15.2cuna Fy, Fy, Fz, Fp:Yvcrnosoe 3HayeHve,
HanpaBfeHne N BO3OENCTBME HAa MPUCOEANHUTESbHBIN
naTpyooK.

MpumevaHve - EovHuuya n3mepeHus,
XapaKkTepusytoLLasa cuny, - HbHOTOH.

2.1.15.3momeHt My, My, Mz, Mp: MomeHr,
AENCTBYIOLLMIA Ha BCacblBaloLLME N HAMOPHbIe NaTpyoKn
Hacoca OT NpUCOoeMHUTENbHbBIX TPYOONPOBOAOB.
MpumevaHve - EovHuuya n3mepeHus,
XapaKkTepu3yoLas MOMEHT, - HbIOTOH-METP.

2.1.15.4 oceBaAa Harpyska poTopa Hacoca i, :
OctatovyHaa oceBad cwuna OT rMgpaBnMYecKux u
MeXaHU4eCKMX Harpysok, JeNCTBYIOLWMX Ha Barn poTopa,
roe:

- + HanpasrieHne OCeBOW CUIbl B CTOPOHY NpUBOAa;

- - HanpaBneHne O0CeBOW CUIbl OT NpUBOAaA.

[NpumevaHve - EovHvua n3mepeHus,
XapaKTepusylLlaa OCEeBYH HarpysKy poTopa Hacoca, -
HBIOTOH.

2.1.15.4.1 pacyeTHass oceBas Harpyska poTopa

Hacoca Fﬂx,d: OcTatoyHasa oceBasi cuna Ha poTope
Hacoca, Ha KOTOpPOW OCHOBaH nogbop YnopHOro
NOALUMMHMKA.

MpumeyaHve - EaonHuya n3mepeHus,
XapaKkTepusyrLlaa pacyeTHYK OCEBYHO HarpysKy poTtopa
Hacoca, - HbHOTOH.

en

en

en

en
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2.1.15.4.2 MakcumanbHasi oceBasi Harpyska gy yay :
Hanbonbliee 3HayeHMe ocTaTOMHOM OCEBOW CUIbl Ha
poTope Hacoca, AENCTBYIOLWENA Mpu 3KCnyaTauum
Hacoca npu NMobbiX YCroBMSAX B Npeaenax 4onycTUMoro
pabouyero gnanasoHa.

MNpumeyaHve - EanHuya n3mepeHus,
XapakTepuaytoLlass MakCumarbHyt0 OCEBYIO Harpysky, -
HbIOTOH.

2.1.15.5 pagmnanbHaa Harpy3ka poTtopa Hacoca &, :
OcTaTo4Hasa cuna OT MeXaHWYeCcKuX 1 rmgpasnnyeckmx
Harpy3oK, OeucTBylolWas noA MnpsiMbiM YITIOM K OCU
Bana.

MpumevaHve - EovHvua n3mepeHus,
XapakTtepusylollas paguarnbHylo  Harpysky —poTtopa
Hacoca, - HbHOTOH.

2.1.15.5.1 pacueTHasi paguanbHas Harpyska .4 q:
PagunanbHas Harpyska poTopa Hacoca, Ha OCHOBaHWU

KOTOpOW npoun3BoauUTCA nonbop cUCTEMBI
NOALLUMIMHMKOB.
MpumeyaHve - EaonHuya n3mMepeHus,

XapakTepuaylolwasa paguanbHylo Harpysky Ha poTop
Hacoca, - HblOTOH.

2.1.15.5.2 makcumanbHaa paguanbHas Harpyska

Had max ¢ Hamborbwas paguanbHas Harpyska potopa
Hacoca, AeuCTBYoLLas npu aKcnnyaTauum Hacoca npu
nobbIX ycrnoBmax B npegernax gonyctumoro paboyero
AnanasoHa.

[MpumevaHve - EovHuua n3mepeHus,
XapakTepusyoLLas MaKcuMarbHyo pagunanbHyto
HarpysKy, - HblOTOH.

2.1.15.6 oTKNOHeHue Barna: CMeLLUeHne Bana ot CBOEro
reoMeTprU4ecKoro LeHTpa n3-3a paguanbHbIX
rMapaBnMyYecKnx cun.

[MpumevaHus

1 EonHmua  mamepeHusi,  xapakTepusytoLlasi
OTKIMOHEHMe Bana, - MUKpPOMeTp.

2 OTKnoHeHne Bana He  BKMOYaeT  ero
nepemMelleHne, BO3HUKLLEE BCIeACTBME HaKoHa B
npegenax 3a3opoB MOALLUMMHMKOB, a Takxke crubaHue,
BO3HUKLIEE BCreacTeme pasbanaHcupoBKM pabouyero
koneca nnm bueHna Bana.

en
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2.1.16 XapaKkTe puCTMKM nepeKauymBae MO XNOKOCTU



[MpumeyaHue - Hactosawme onpenernieHnss OTHOCATCS K
KayecTBaM >MOKOCTW, BrMsSilOLMM Ha  pabouue
XapakTepucTUKM Hacoca.

2.1.16.1 nnotHocTs F: Macca B egmHuue obbema npu
yKasaHHOW Temnepartype.

MpumevaHve - EonHuua n3mMepeHus,
XapakTepusylolwaa MroTHOCTb, -  KWMOrpaMMm  Ha
KyGun4eckumn metp.

2.1.16.2 kmHemamueckass BA3KocTb H: OTHoLweHue

ANHAMNYECKON BA3KOCTMU K MIOTHOCTH
nepeka4ynBaeMon XMaKOCTMW.
MpumeyaHve - EaonHnya N3MepeHns,

XapaKTepuaytoLasi KUHEMaTUYECKYH0 BA3KOCTb, - METP
B KBagpare B CeKyHAy.

2.1.16.3 puHamun4yeckaa BA3KoCcTb : OTHOLlEHWe
COBUIOBOrO HanpsbkeHUs K COBUIOBOM  CKOPOCTMW,
AENCTBYIOWLMX B XWOKOCTW, MNOABEPrHyTON GOKOBOMY
CMELLEHMIO.

MpumevaHve - EonHuuya n3mMepeHuns,
XapakTepusylolwaa  OUHAMUYECKYHD  BA3KOCTb, -
nackanb-CeKyHaa WM HblOTOH-CEKyHOa Ha MeTp B
KBagpare.

2.1.16.4 cmecb: KomOwuHaumsa paByx wnm ©Gonee
BELLUEeCTB, OCTaloLWMXCsi 000COOMNEHHbIMK, HO eLle
Beayumx cebs npu nepekaymMBaHMM Kak OOHOPOAHas
XUOKOCTb.

2.1.16.5 cogepxaHue rasa: [ona rasoobpasHbIX
BELLECTB B XWOKOCTW, Noasexallen nepekavymBaHuto,
cogepxaumxcs fmbo B BuAE  3arpA3HANOLLEro
BewlecTsa, NMb6o B Buae napa, U3 OCHOBHOM Macchbl
XNOKOCTMW.

[MpumevaHve - EonHvua n3mepeHuns,
XapakTepusylollaa CcoaepXaHne rasa, - BeCOBOM
MPOLEHT UM 06 BEMHbIN MPOLLEHT.

en density

en kinematic
viscosity

en dynamic
viscosity

en mixture

en gas content



2.1.16.6 copnepxxaHue TBepaoun dasbl: [lons TBepabIX
BELECTB B XWOKOCTW, noarexailerd nepekavmBaHuio,
cogepxaumxca mbo B Buae  3arpsA3HSOLIEro
BellecTBa, NMbBO B BUAE 3aBEAOMO MOME3HOW 3acbInKu
UM CYCneHs3nu.

MNpumeyaHve - EanHnya N3MepeHuns,
XapakTepusylollasi cogepxaHue TBepaon dasbl, -
BECOBOM MPOLIEHT UMM OTHOLEeHWe obbema TeBepabliX
yacTuL K CyMMapHoMy o6bemy, o6beMHasa Aons.

2.1.16.7 mHorodgasHocTb: CMeCb XMOKOCTU BMECTE C
BellecTBaMu B TBEPAOM WM ra3o06pa3HOM COCTOSHUM
nMbo BCreacTBME YMbILWEHHOrO aobasneHusi, nmbo
BCreacTBme nepemeHbl hasbl Mo NpuUYnHE U3MEHEHMS
YCIOBWI.

MMpumevaHve - [pyrve xapakTepucTUKN XXUOKOCTMU,
Hanpuvmep pabodass TemnepaTtypa, AasreHve napa
(2193) w»n T1.N, MOIryT Takke nNOBMMATL Ha
aKcnnyaTauuoHHbIe XapakTePUCTUKM Hacoca.

2.1.17 Mpoumne TepMUHbDI

en

en
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[MpumeyaHue - HacTosiume onpeaeneHna OTHOCATCA K
3feMeHTaM Hacoca 1 YCTaHOBKW.

2.1.17.1 nepekauymBaemas XuakKoctb: >XKnOKOCTb,
KOTopasi TpaHCNopPTUPYETCS HACOCOM MpU yKa3aHHbIX
3KCnyaTauMoHHbIX YCIOBUSX.

2.1.17.2¥%npgKoctHbIM Hacoc: MawwmHa AOns
MOBbLILLEHNS JHEPreTUYECKOrO YPOBHSI XWOKOCTEW OT
HW3KOro 4O BbICOKOro, Hanpumep:

- NyTeM BO34EeNCTBUS CUMbl Ha pabo4yto XNOKOCTb
Hacoca;

- NyTeM nepefadnm MexaHmyeckon paboTbl Ha
pabo4yto XMOKOCTb HAacoca;

- nyTem obMeHa yaapHbIMU UMMYrbCamu;

- NyTEM yTunM3aumm 3HeprMm nNoaBwXKHOroO ctonba
XMOKOCTW NPU BHE3AMNHOW OCTAHOBKE;

- MNyTEM WUCMOMb30BaHMA BA3KOCTU paboyen
XUOKOCTY;

- NyTemM BO34ENCTBUSA MarHUTHOrO Mons  Ha
XUOKOCTb, NoANeXallyto nepekavymBaHuto.

2.1.17.3 pabota B napannenbHOM peXxume:
JKcnfyatauma HacocoB C  B3aMMOCOe[UHEHHbIMU
BXOOHbIMU U BbIXOAHbIMM naTtpybkamun C  Lernbto
obecnevyeHnss 0o 4HOBPEMEHHOW 3KCnnyaTauuMmM B O4HOM
M TOW Xe Ccucteme, 4YTO MO3BONSET [LOCTUYb
yBENMUYEHMS Nogadu.

2.1.17.4 pabota B nocnenoBaTesibHOM peXume:
JKcnslyataums HacoCoB C  BbIXOAHbLIM MaTpyOKoM
NnepBoro  Hacoca, COeAWHEHHbIM C  BXO4HbIM
natpybkom criegyrowero Hacoca ans obecneyeHus
OQHOBPEMEHHOM JKCnnyaTtaumm B paMKax OfHOW
CUCTEMbI, 4YTO MNPMBOOMUT K MOMydYeHno Oornee
BbICOKOIO Harnopa Ha BbIXOA€.

2.1.17.5 npunyck Ha Koppo3ur: YacTb TONWWHbI
CTEHKM, CcornpuKacawLlenca Cc nepekaymsaemon
XNOKOCTbIO CBEPX TEOPETMHECKOW TOSMLWMHBLI, KOoTopast
Morra 6bl MPOTUBOCTOATE NPEAENbHOMY AaBEHNIO.

2.1.17.6 oceBon pasbem: Pasbembl Kopnyca,
KOTOpble pacnosiokeHbl MnapasnsiesisHO OCEBOW FIMHWUK
Bana.
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2.1.17.7 paguanbHbIn pa3beM: Pasbembl Kopnyca,
KOTOpble pacnornoXeHbl Nonepek 0CeBon NMHUK Bana.

2.1.17.8 bneHne Bana: CymmapHoe paguansHoe
OTKIOHEHME, onpegensemMoe npucrnocobneHnem Aangd
N3MEepeHNsi MONOXEHMS1 Bara OTHOCUTENbHO rHe3aa
NoALWMNHMKA, NPW MOBOPaYMBaHUN BPYYHYIO Bana B
rOPM30OHTarIbHOM MOSIOXKEHWUN B CBOMX NOALLMMHMKAX.

2.1.17.9XectKoCcTb Bana: CpaBHuTenbHas
CNOCOBHOCTb BarioB MPOTMBOCTOATb  U3rMbarowmm
Harpy3kam.

2.1.17.10 6meHue nosepxHocm: CymmapHoe oceBoe
OTKJIOHEHME, onpefensemMoe Ha BHELLUHEN paguanbHON
NMOBEPXHOCTHN Kopnyca YMIOTHEHMS Bana
N3MepUTENbHLIM YCTPOMCTBOM, KOTOpOE BpallgeTcs
BMECTE C ropu3OHTaslbHO PacrnosioXXeHHbIM BarioM rnpu
noBopaYMBaHUKM Basia BPy4HYH B €ro NoALMNHUKaX.
NMpumeyaHve - PapnanbHas NOBEPXHOCTb
aBndeTcs 6a3oBon ANs LLEHTPOBKU YNSIOTHEHWS.

2.1.17.11 npomMbIBKa YNJIOTHEHUA, LUPKYNALUA:
BosBpar paboyen >KMOKOCTU W3 30Hbl BbICOKOrO
AaBNEeHNs B NOMOCTb YNSIOTHEHUS.

MpumeyaHue - [NpombiBaHWE YNIIOTHEHUA MOXET
ObITb obecneyeHo C MOMOLLBHO BHELLHEN
TMOPOCUCTEMbI UM BHYTPEHHEro  MnpoToka WU
ucnonb3yerca  Ona  ycTpaHeHus HarpeBaHus,
BO3HMKAKOLWEro B YMNSIOTHEHUM, noaaepXaHus
nM36bITOYHOTO AaBrfieHMst B MOSIOCTM YMNSIOTHEHUS UK
AN ynydweHus paboyen cpedbl B ynrnoTHeHun. B
HEKOTOpPbIX CIly4asix MOXeT ObITb XenaTenbHo co3aaTtb
LMPKYNALMIO U3 MOSIOCTU YNMOTHEHUSI B 30HY HU3KOro
AaBreHus (Hanpvumep, B NOABOASALLMI NaTPyOOK).

2.1.17.12 nHXeKTOpHass npoMmbiBKa: BeegeHve
COOTBETCTBYIOLIEN (4MCTOW, COBMECTUMOM W T.M.)
XXMOKOCTU B MOSIOCTb  YMMOTHEHUA U3  BHELUHEro
MCTOYHMKA 1 3aTeM B pabo4yto X1OKoCTb.
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2.1.17.13 6apbepHas Xngkoctb:  XKuagkocTb,
BBeAEHHass Mexay  repMeTUdHbIMWM  OBOWNHBIMU
MEXaHUYECKUMN UM MaHXETHbIMU YMIIOTHEHUSIMA C
LUenbko MofHOM M3onsaunm nepekavymMBaeMon HacoCoM
XMOKOCTU OT OKpYxatoLlen cpeqbl.

Mpumevanve - [JaBneHve 6GapbepHON XMOKOCTU
BCcerga Bbilwe, Yem pabovee aaBneHne 3anvpaHus.

2.1.17.14 6ydepHan XKUOKOCTbL: YKngkocTb,
nucnonb3yemMasi B KadecTBe CMa304HOro Mmartepuana
unm Oydepa Mexay HerepMeTuyHbIMKM [BONHLIMU
(TeHaem) MexaHU4YeCKUMKN YNIOTHEHNAMMN.

MpumeyaHue - XXUOKOCTb Bcerga HaxoguTtcsl nof
pasneHvem 6ornee HuM3kMM, vyem pabodee OaBneHue
3anupaHus.

2.1.17.15 npombiBKa: HenpepbiBHaA UM nepemMeHHas
nogada COOTBETCTBYHOLIEN (YMCTOW, COBMECTMMOMU U
T.N.) XMOKOCTU Ha HaPYXHYH CTOPOHY YMNOTHEHUS
BeayLLero Bana.

MpymedaHve - [IpombiBKa nNpUMeHsieTCa ANS:
npenynpexneHnsa NPoHMKHOBEHUST BO34yXa M Braru,
npenoTBpaLLEeHNs] BOZHUKHOBEHUS HareTa UM O4UCTKY
ero (Bkntovas ned), CMaskm pe3epBHOro YNioTHEHMS,
TYLWEHNs1 BO3ropaHus, pasbaBneHus, Harpesa unm
OXITaXXOEHWNST BbITEKAIOLLEWN XNOKOCTW.

2.1.17.16 gpoccernbHasa BTyfKa: XOpOLLO NPUrHaHHbIM
BKNagblWw (MM MaHxeTa), orpaHudMBaoLLmMiA 3a3op Mo
Barny Ha HapyHOM KOHLE MeXaHW4YeCKOro YnsioTHEeHUS
W NpegHasHa4yeHHbl ON9  YMEHbLUEHUs] yTeYku B
Clnyyae oTKasa ynroTHEHUS.

2.1.17 .17 BcnomoraTtenbHble coeaAUHeHus:
CoeauvHeHnsi, npegHasHa4yeHHble AN NPOMbIBKW,
Garnaca, BblpaBHMUBaHUA 4aBIIEHUS UNN APYIUX LiENeN.
[MpumeyaHue - BcrnomoratenbHble coegUHEHUsT He
AOIKHbI  MewaTb paboTe  MNPOMEXYTOYHbIX WK
AOMNONHUTENBbHbIX BbIXOAHBLIX NaTpyOKOB.

2.1.17.18repMeTM4HbIN 3neKTpoHacoc,
repMe TMYHbIU poTop: Potop (2.2.9.9)
aneKkTpoaBuUratensl, NorpyXeHHbI B NnepekavymBaemyto
WA UHYIO XXNOKOCTb M MOMELLEHHbIN B TOHKOCTEHHbIN
KOXyX, OTAENSOLLMIA ero oT cTaTopa.
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2.1.17.19 rmppoanHammyeckum noALNNHUK:
MoAWwmnHUK, MOBEPXHOCTb KOTOPOro OpUEHTUpOBaHa
OTHOCUTENbHO OPYroN NOBEPXHOCTM Takum obpasom,
YTO WX OTHOCUTENbHOE nepemelleHne co3faeT
MacnsHbli KnvH, obecneynBalOLmii OTCYTCTBUE B
MOALLMMNHUKOBOW Nape MeTanM4eckoro KOHTaKkTa.

2.1.17.19.1 ruppoagUHaMNYeCKUN  paguvanbHbIN
NOALUNMHUK: MogwmnHuK BTYJOYHO-LIandosomn
KOHCTPYKLUMN  WIMM  KOHCTPYKLUMU C  pPa3beMHbIM
BKMNablLUeM.

2.1.17.19.2 ruppoaMHamm4ye cKnm YNOPHbIN
noaWwMUnHUK: [odWwmMnHMK  MHOrOCEKLMOHHOMo  Tuna
NN KOHCTPYKL MU C pa3beMHbIM BKNa4blLLEM.

2.1.17.20 cmasbiBaHMe npoaykTtom: KomnoHoBKa, Npu
KOTOPOM NOALUMMHUKN MOrPy>KeHbl B Nepekadnsaemyto
YXMOKOCTb UM CMa3biBalOTCH €10.

2.1.17.21 norpykHoM Hacoc: HacocHbin arperat
(2.1.1.2), npegHasHayeHHbIW OnA  9Kcnnyatauum B
COCTOSIHUM MOMHOro MOrPY>XEHUs B MNepekaynBaemMyro
XUOKOCTb.

2.1.17.22 3atonnfemMbin Hacoc: Hacoc (2.1.1.1),
npegHa3Ha4YeHHbIn AN NPOAOIDKEHUs aKcnnyaTaumu,
6yay4n BpeMeHHO NorpyeHHbIM B XUOKOCTb, KOTOpas
MOXeT BbITb NepekaynBaeMon XMOKOCTbIO, @ MOXET U
He BbITb TaKoBOWA.

2.1.17.23 npuBoa, Hacoca: MawwuHa, cHabxarolas
HacOC MeXaHU4eCKOW SHepruemn.

Mpumevanne -  [lpuBogoM  MoOryT  ObiThb:
aneKkTpoaBuraTterb, TypGuHa, MO pPaBIMYECKUN
npvBoA4, NHEBMATUYECKUA  MpuBOA4,  ABUraTenb
BHYTPEHHEro cropaHus n np.

2.1.17 .2 4coeanHntenbHas mycpTa:
CoeguHuTEnbHbIN y3€en, C NOMOLLBI0 KOTOPOro aHeprus
nepegaetcs OT NpuMBOAHOrO MexaHuama (2.1.17.23) K
Hacocy (2.1.1.1).

MpumevaHve - [Mepepada 3Heprum MOXeT ObiTb
MeXaHU4YeCKoW, MapaBinyecKon Um MarHUTHOWN.
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2.1.17.24 .1 askcnnyaTauMoHHbIn KO3 puumeHT en

MydpTbl: KOabmUMEHT, Ha KOTOpbIA YMHOXaeTcs
3alaHHbIN KPYTALWMIA MOMEHT MPUBOLAHOIO MexaHu3ma
(21.17.23) c uenbd  MOMydeHUss  YCIIOBHOIO
BpaLlaloLwero MOMeHTa, MO KOTOPOMY Mpou3BOAUTCSA
AO0SPKHOE OonyLeHne Ana UUKIMYecknx konedaHmm ot
Hacoca WwnM ero NpMBOOHOIMO MexaHu3Ma C Lerbto
OLLEHKM NPOJOIPKATENBHOCTU pecypca MydThl.

2.1.17.25 peTanb: OnNeMeHT KOHCTPYKLMW, KOTOpPbIN
Oyay4n COeAVHEHHbIM C  APYrMMU  3rieMeHTamMu
obpasyet Hacoc (2.1.1.1).

2.1.17.26y3en: CoOBOKYMHOCTb aetanen,
npegHasHayeHHass WM HenpegHasHadyeHHas ans
BbIMOSIHEHWNSI ONpPenEeNeHHON PyHKLN.

2.1.17.27 komnoHeHT: COBOKYMHOCTb AeTarnewn,
cobpaHHbIX BMECTe A58 BbINONMHEHUSA cneundmyeckux,
noaaaroLLmxca onpeaeneHuno doyHKL M
CaMOCTOATENMbHO SMBO B COYETAHMM C  OpYyrumu
y31aMu/KOMMOHEHTaMM.

2.1.17 .2 8pe3sepBHoe obcnyxumBaHue:
MNpocTauBatoLee nnmn paboTaroLlee Ha XONOCTOM XOay
mmbo Ha manbix obopoTax obopyaoBaHue, KOTopoe
CNOCOBHO K HeMeafnleHHOMY aBTOMaTU4YeCKOMY Wnu
PYy4YHOMY 3arycKy 1 HenpepbIBHOW 3KCnyaTaumm.

2.1.17 .29 pe3epBHbIN Hacoc: Hacocsl,
AOMNOSHUTENbHbIE K TEM, KOTOpble Heobxoaumbl Ans
obecneyeHns paboyero LUKNa, YCTaAHOBIIEHHblE AN
HemMeeHHOM Mo4MeHbl OCHOBHbIX HAaCOCOB B Crlyyae
nx aBapum.

2.1.17.30 kopnyc, HaxoAsWMUCA Noa AaBrfieHUeM:
[etanb MexaHu3ma, noaBepraemas BO3OENCTBUIO
N30bITOYHOrO JaBneHns, oTAensLas
nepekadYnBaemMyto X1MaKocTb OT aTMocdepbl.
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2.2.1 NMNopaua



2.2.1.1 MMHUManNbHaa ycTonymBas noga4va Q.sf,min:
HavmeHbluasa nogaya >XMAKOCTKM, MpUM KOTOPOW Hacoc
(2.1.1.1) MOXeET 3KCnnyaTnpoBaTbCs 6es
HebnaronpuaTHOrO  BO3AENCTBMS Ha  Takue  ero
XapakTepUCTUKK, Kak MporHo3npyemas 4oSITOBEYHOCTb,
LLyM 1 BUGpaums.

MpumevaHve - EonHuua n3mepeHus,
XapakTepusytoLasi MUHUMasbHYHO nogady, -
Kybudeckun MeTp B Yac, Kybu4eckuin MeTp B CEKYHAY,
TP B Yac, TP B CeKyHAY.

2.2.1.2 MvHuManbHasa nopgaya, MNpU  KOTOpoOM
NpPoMCXoauUT MaKkCUManbHbIA AONYCTUMbIN Harpes

Chherm min @ HaMMeHblLass mogaya  >kMOKOCTW,  Mpw
KoTopo Hacoc (2.1.1.1) MoxeT 3KcnnyaTupoBaTbCs

6e3 NnoBpeXaeHNN BCrneacTeue neperpesa
nepekayvnBaeMon XNaKoCTbHo.
MNpumeyaHus

1 EovHnua  mM3aMmepeHnsi,  xapakTepusyroLlasi
MWUHUManbHYK0 HernpepbiBHYO TEMMOBYD nogavy, -
Kybudeckun MeTp B 4Yac, Kybu4eckuin MetTp B CEKyHAy,
TP B Yac, IUTP B CeKyHAy.

2 lNonb3oBaTenb AOMKEH TOYHO yKasaTb KavecTBa
XMOKOCTW, Kacawlmecs TernrnoeMKOCTU U U3MEHeHUs
AaBneHns napa, B rpagycax Lenbcus.

2.2.1.3 ponyctMMbIiA  AuanasoH 3KCnnyaTauuu:
[dnanasoH nogad unuM HanopoB, YKa3aHHbIX B YCIOBUAX
akcnnyatauum (2.1.2.3.1) Hacoca (2.1.1.1), npu
OrpaHUYEHNsIX, KacalwlWmMxca KaBuTauum, Harpesa,
BMOpaLum, Wyma, OTKITOHEHWSI Bana n Apyrmx NogobHbIX
ABNEHUN.

MpumeyaHus

1 EovHvua  uvamepeHusi,  xapakTepusyroLlas
AONYCTUMbIN OManas3oH nogady npu aKkcnnyatauuy, -
Kybudeckun mMeTp B 4Yac, Kybu4eckuin MeTp B CEKyHAy,
NATP B Yac, NUTP B CeKyHAy.

2 Bbicumn v HM3WKMW npegenbl  Avanas3oHa
00603Ha4YeHbl MakCcuManbHOM U MUHUMarbHOW Nogadven,
yKasaHHOW NpeanpusaTUeM - N3roTOBUTENEM Hacoca.

2.2.2 BbicoTbl
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2.2.2.16a30Bas nnockoctb NPSH: T[opusoHTanbHaa en

MSIOCKOCTb, MpoxoAsiasi Yepes LEeHTP OKPYKHOCTU, OMMCaHHOWN
BHELWHMMM TOYKaMM BXOAHbIX KPOMOK fonacten paboyero
Komneca; LEHTP  OKPYXHOCTWM  NEepBOW  CTyneHn  Ans
MHOFOCTYNeH4YaTbIX HACOCOB (CM. PUCYHOK 1).

MpumeyaHus

1 [nsa HacocoB C OBYCTOPOHHMM BXOAOM C BepTUKarbHOM
WIIN HaKIOHHOW OCbK0 TaKOW MIIOCKOCTbIO SBMSETCSA MNIOCKOCTb,
npoxoasiiasi Yepes 6ornee BbICOKUI LIEHTP.

2 lMNpeonpuatmne-nsrotoBuTeNb AOSMKHO yKasaTb MONoXeHue
3TOW NIIOCKOCTM MO OTHOLLEHMIO K 6A3NCHBIM TOYKaM Hacoca.

§ g

1 - BasoBag nnockoctb NPSH

PucyHok 1 - basoBasi nnockocte NPSH

2.2.3 MowHoOCTL

NPSH
datum
plane



2.2.3.1 onmmanbHaa notpebnsaemas MOLUHOCTL

Hacoca Popf: MoTpebnsiemas MOLWHOCTb Hacoca npu
nogaye (2.1.3.2), COOTBETCTBYIOLIEN  Hauny4dLlen
3OPeKTUBHOCTM.

MNpumeyaHve - EanHnya n3mepeHus,
XapakTepuayloLwaa  onTuMarnbHyl0  noTpebnsemyto
MOLLHOCTb Hacoca, - KUrnosaTtT Unn BaTT.

2.2.3.2 notpebnfiemas  MOLWHOCTbL Hacoca npu

HyneBon nopavye fj: [oTpebnsemas MOLIHOCTb
Hacoca npwv Hynesown nogade (2.1.3.2).

[NpumeyaHve - EovHnuga n3mepeHus,
XapaktepusytoLasa notpebnsemyto MOLHOCTb Hacoca
npv HyneBow nogadye, - KANoBaTT Unu BaTT.

2.2.3.3 MakcumanbHaa noTpebnsemas MOLUHOCTL

Hacoca fy, : HanGonblee 3HayeHne noTpebnsemon
MOLLHOCTM Hacoca npu nwbon nogade (2.1.3.2) B
mobbIX  AOMNYCTUMbIX  YCMOBMSAX  3KCMnyaTtauuu
(2.1.2.3.1).

[MpumevaHve - EovHuua n3mepeHus,
XapakTepusylowasa  MakCumarbHylo — noTpebnsemyto
MOLLHOCTb Hacoca, - KUnosatT unv BaTT.

2.2.4 Hanopsbl
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[ h
2.2.4.1 onTumManbHbIAN Hanop H.;.Pf: MonHbIM Hanop, en optimum head

pasBuBaemMbIl  Hacocom npu nogadye (2.1.3.2),

COOTBETCTBYIOLEN HannyyLwen a¢ppekTUBHOCTH.
MNpumeyaHve - EovHnua n3mepeHus,

XapakTepusytoLLasa onTUMarbHbI Hanop, - MeTp.

2.2.4.2otceqyHon Hanop Zj: T[lonHbIi  Hanop, en shut-off head

pa3BMBaeMbIi HACOCOM NPW HYNeBoW Nnogave.
MNpumevaHve - EovHuua n3mepeHus,
XapakTepusytoLLasa OTCe4YHOW Hanop, - MeTp.

en head at peak

Y H,: % .
2.2.4.3 Hanop B MNMUKOBOW TOYKe » - HavmBbicLumi ooint

pa3BUBaEMbI HACOCOM MOJSHbIA HaMop NpU HEHYNeBOW
nogavye (2.1.3.2).

MNpumeyaHve - EovHnua n3mepeHus,
XapakTepusytoLLiasa Hanop B NMUKOBOW TOYKE, - METP.

- . en maximum head
2.2.4.4 makcumanbHbIn Hanop ... : HavBbiclumii

MOMHbLIN Hafop, pa3BMBaeMbll HacocoM npu nbon
nogave (2.1.3.2).

MpumeyaHus

1 EovHuua  msmepeHnsi,  xapakTepusyroLlas
MaKCuMarbHbI Hanop, - MeTp.

2 Hyax paBeH mbo Hp, nubo # ,, B 3aBUCMMOCTH
OT KPVBOW paboymnx XxapakTepucTuk Hacoca = ({].

2.2.4.5 HapKaBUTaUMOHHbIN Hanop, TpedbyemMbin AnNsA en net positive
TPEXNPOLIEHTHOrO CHMXEHMUA MOJIHOro Hanopa suction head 3%
NPSH3: Cm. 2.1.5.5.3.

2.2.5 NMnowaab nonepeyvyHOro ce4yeHUA

2.2.5.1 nnowaab NPoOXoAHOro ce4eHUs roprioBUHbLI  en throat area

A 1 CBOBOAHAA NnoLwaAb CeveHUs BbIXOAHOMo KaHarna
(kaHarnoB) CO CTOPOHbI CNMpPanbHOM KaMmepbl.

[MpumevaHve - EovHuua n3mepeHus,
Xapaktepusylllas nnowaab  MpOXOO4HOro  CevyeHus
rOprioBWHbI, - METP B KBagparTe.

2.2.6 CKkopocTb, ObicTpOAEUCTBME U BpalleHue






en mean velocity

2.2.6.1 cpeAHAA CKOPOCTb B roprioBuHe L', : Mogava at throat

(2.1.3.2), npoxogsw@as 4epe3 BbIXo4 W3 CnuvparibHOW
Kamepbl, nogerieHHas Ha nnowanb NpoxXo4HOro ceveHust
FOPSIOBUHbI.

MNpumeyaHus

1 PaccuutbiBaetcs no copmyre (14):

(1
g, = —=
fhar A (14)

2 Eannnua M3MEepPEeHUA, XapakTepusyrLwiaa CpenHo
CKOPOCTb B roprioBuHe, - METP B CEKyHAY.

en critical speed
2.2.6.2 Kpumyeckoe 4ucno obopoToB #.: YacTtoTa P

BpalleHns, Npyv KOTOPOW 4acToTa Bubpauun (unuv ee
MynbTUMNIMKaTa) BPaLLAlLMXCA 4YacTen COOTBETCTBYET
pe3oHaHcy poTopa (6OKOBOMY UIM TOPCUOHHOMY).

MpumeyaHus

1 Kputuyeckoe umcno o6OpOTOB wM3MepsieTcs B
obpaTHbIX BenMMYMHAX, BbIPaXEHHbIX B MWHyTax W
cekyHgax. CornacHo MexgyHapogHoMy cTtaHgapty [1]
TakxXe LUMPOKO MPUMEHSTCH onpeaeneHus "obopoToB B
MUHYTY" (06/MKH) unu "obopoTos B cekyHay" (06/c).

2 [na xapakTepucTukn paboTbl HacoCoB ropas3go
BaXkHee drakTM4eCcKoe KpUTUu4eckoe Ynmcrno obopoTos, a He
pasnnyHble paccyuTaHHble 3Ha4YeHus 6okoBon BUMBpaLmm
N KPYTUIbHbIX KOonebaHui.

en dry critical

2.2.6.3 cyxoe KpuTMYecKoe 4ucrno obopoToB #; g : speed

YacTtoTta pesoHaHca poTopa, paccuyuTaHHas mcxogs M3
AONYLLEHWS, YTO POTOP NOAAEPXKMBAETCH TOMbKO CBOMMU
NOAWMMHUKAMA U YTO 3TU  MNOALMMHUKA  UMEIOT
HeonpeaeneHHy YCTOMYMBOCTb.

MpumedvaHme - Cyxoe KpuUTMYECKOe 4Yucio obopoToB
n3MepsaeTcs B BenMYMHaX, OOpaTHbIX MWHYyTam W
ceKkyHaam.



en
2.2.6.4 MOKpOe KpuTM4ecKoe 4YUCNo OO6OPOTOB . yqr :

UacTtoTa pesoHaHca poTopa, paccyuTaHHas ucxoas us
AONyLWEeHNsl, YTO WUMEKT MeCTO OOMNOSHUTENbHAas
nogoepxka W raweHue kKonebaHwun, npov3BoaUMbIE
BO3OENCTBMEM MEpeKaynBaeMon XMOKOCTU B npegenax
poTopa.

MpumeyvaHne - Mokpoe Kputndeckoe 4mcro obopoToB
n3MepaeTcs B BeNMYMHaX, OOpaTHbIX MWHYyTaMm W
ceKkyHaam.

2.2.7 JKkcnnyaTtauuMoHHble napamMmeTpbl

2.2.7.1paboyas xapakTepucmmka Hacoca < ((): €N

3aB/CUMOCTb MOMHOrO Harnopa Hacoca OT nojadvu
(21.3.2) npu 4yacToTe BpalleHUs W  CBOWCTBax
nepekavvsaemMom XUOKOCTW, COOTBETCTBYHOLLMX
akcnnyatauuoHHbiM  (2.1.2.3.1)  wm  3agaHHbIM
(2.1.2.2.1) ycnosusim.

2.2.7.1.1 ctabunbHana pabo4yasa XxapakTepucmMka en
Hacoca ~({'1: Pabovyas xapakTepucTMka Hacoca

H{{)), y KoTopoli MakcumMarnbHbIA Hanop HaxoauTcs B
TOYKe C Hynesow nogayen (2.1.3.2), a NOMHbLIN Hanop
HernpepbIBHO CHUXXAETCS MO Mepe yBenMyeHust nogadu.

2.2.7.1.2 HecTabunbHaa pabo4yasa XxapakTepucTMka en

Hacoca 7 (] : PaGoyasa xapakTepucTuka Hacoca = (]
, Y KOTOpPOW MaKkCuMasibHbl Hanop He HaxoauTcs B
TOuYKe C Hynesou nogaden (2.1.3.2) nMb0o NonHbINA Hanop
HE CHWKAETCSl HEMpepbiBHO MO Mepe YBENMYeHus!
nogauu.

2.2.7.2 nukoBasa To4kKa: Touka, B KOTOPOW AOCTUraeTcsa en
MakCUMasibHblA  MOMHbLIM  Hanop Ha HecTabunbHOM

paboyeit xapakTepucTuke Hacoca < (L',

2.2.7.3 paboyasa Touka: Touyka, B KOTOpPOM Hacoc en
aKkcnnyaTtupyetcsa B yctaHoBke (2.1.1.3); oHa Haxoautca
Ha nepeceyeHun paboyen xapakTepuCTUKM Hacoca

H{{}] n paboyein xapakTEPUCTUKN YCTAHOBKN A 4 (.

2.2.8 OTnuunTenbHbIE NOKa3aTenun Hacoca

wet critical
speed

pump H(Q)
curve

stable pump
H(Q) curve

unstable pump
H(Q) curve

peak point

operating point



MpumeyaHne - JDTu onpederneHMsl OTHOCATCH K
¢hyHKLIMOHMPOBaHUIO Hacoca.

2.2.8.1 mMnoBown nokasarenb* £,,..: BespasmepHoe
4yucno, paccynTaHHoe B TOYKe HannyyLwen
93(PEKTUBHOCTN.

* B nutepaType Takxe LUMPOKO UCMOSb3yeTCHA TUMNOBON
nokasaTtefnlb CTYMEeHM Hacoca, KOTOpblA  CO4EPXUT
nonpaeBkM Ha MOTOYHOCTb paboyero Komeca M YuMCIo
CTyMEeHen B Hacoce.

MNpumeyaHus

1 PaccuutbiBaetcs no opmyne (15):

g . 2 G2 5
Hum I::EHDPt:ID’?S )

roe Qopf - 3Ha4deHuve nogayun (2.1.3.2) B TouKe HaunyyLiemn
apekTvBHOCTM  (CM.  2.1.3.2.1), BbIpaXeHHoe B
KyOU4YeCKnX MeTpax B CEKYHAY;

Hﬂp; - MOMHLIN Hanop, AOCTUraemMblii HacoOCOM Mpu
nogade, COOTBETCTBYOLEN Haunydwen 3ddpeKTUBHOCTHU
(cm. 2.2.4.1), BblpaXkeHHbIN B METPAX;

¥ - YacToTa BpaleHus Hacoca B 0OpaTHbIX
BENMYUHAX, BblPaXKeHHbIX B CEKYHAaX;

£ - yckopeHue cBob6ogHOro NageHus, BbipaxeHHoe B
MeTpax 3a CeKyHay B KBagparTe.

2 TvnoBon nokasaTenb OepeTcs Ha MakCUMarbHOM
AnameTpe fionacTHOro Kosneca.

3 Cm. Takxe 2.2.8.2.

en

type number



2.2.8.2 ko3adp hpuumeHT GbICTPpOXOAHOCTU* #.: YacToTa
BpaLLeHus, KOTopas XapakTepusyeT HacoC B TepMuHax
ero yucria obopoToB, Mogayn 4yepes BXOOHOW AuamMeTp
paboyero koneca, TO €CTb COBOKYMHOro MOTOKa Anid
OLHOMOTOYHOro JIOMacTHOrO Korieca, MOoSIoBMHbLI NOTOKA
AN OBYXNOTOYHOrO NIONAcTHOrO Koneca, B TOYKe
Havnyywen 3dPEeKTUBHOCTU M Harnope B CTYNeHn C
MakcumasibHbIM AuamMeTpoM 3TOro Kosieca.

*

B oTedyecTBEHHON npakTUKE HACOCOCTPOEHUS
ncnonb3yetrca KoadpdmumeHT ObICTPOXOQHOCTU Hacoca,
KoTopbIn B 3,65 pasa 6onbLue 3Ha4YeHUs, nony4aemMoro rno
dopmyne (16).

B rwmTepaType Takke LIMPOKO  MCMNOSMb3yeTcCs
KoadpdmumeHT  BbICTPOXOQHOCTM  CTYMEHM  Hacoca,
KOTOpPbIN COAEpHMUT MOMpaBKM Ha MOTOYHOCTb paboyero
Kosieca 1 4Yncro CTyrneHen B Hacoce.

[MpumevaHus
1 PaccuutbiBaetcs no dopmyne (16):
05
Qopf
By =8 =g (16)
Hopf
roe» - 4acToTa BpalleHMst Hacoca B 00paTHbIX

BelmiM4nHax, BblpaKeHHbIX B CEKYHOAX;,

Hﬂpf - MOSMHbIA Harnop, 4OCTUraeMbli HAaCOCOM Mpu
nogavye  (2.1.3.2), COOTBETCTBYIOLUEN  HaunyyLlen
3K TUBHOCTHU (CM. 2.2.4.1), BbIpaXeHHbIN B MeTpax;

Qﬂpf - 3HadyeHve Tnofdayn B TOYKE Haunyylen
agpekTmBHOCTM  (cM.  2.1.3.2.1), BblpaxXeHHOe B
Kybudeckmx MeTpax B CeKyHay.

2 KoapdmumeHT 6bICTPOXOOHOCTU U3MEPSeTCH B
06 paTHbIX e4uMHULaX, BblpaXKeHHbIX B CEKYHOaX.

0,75
3 #; MOXeT BbiTb Ge3pasmepHbIM, ecrn (g )

MCNOMb3yeTCH KaKk 3HameHaTenb W MPUMEHSIOTCSA
COOTBETCTBYKOLME €AVHULbI. TeM He MeHee B 0OblYHON
npakTUKe nNPUHATO He BKIYaTb £, a UCMonb3oBaTb
MeTpbl, Kybudeckue MeTpbl B CekyHOy U 06OopoTbl B

MUHYTY.
4 CM. Takxke 2.2.9.1.

5 COOTHOLLEHWE MeXOY YMCIIEHHbIM 3HaYeHneM £,

n 2 NpuBeaeHo B ypaBHeHuU (17):

*
qr s s 17
M 5001 (17

en

specific speed



2 .2 .8 . 3koapdurumeHTt KaBUTaLMOHHOWN en

ObicTpOXogHOCTHN™ Mo YacToTa BpaLLeHus,
XapakTepusylLlas KaButalmio Hacoca B TEpMUHAX Yucra
obopoToB, onTumanbHoM nogayn (2.1.3.2) B TOYKe
mMakcumaneHoro KIg w NPSH3 (2.1.5.5.3) B TOuke
MaKcuMansHoro Kna nepsou CTYyneHu npwu
MaKkCcMMarnbHOM JuameTpe 3Toro Koneca.

*

B oTedyecTBEHHON npakTUKE HACOCOCTPOEHUS
ncnonb3yeTcs KaBUTaLMOHHbIN Koo meHT

ObICTPOXOAHOCTM  Hacoca L', koTopblM B 5,62 pasa
GonbLie 3Ha4YeHus, nonyyaemoro no dopmyrne (18).

B rnutepatype Takke LUMPOKO  MUCNONb3yeTcs
KoapdmumeHT  BbICTPOXOQHOCTM N0  BCAacCbIBaHWIO,
KOTOPbIN COAEep*UT MOMpaBKM Ha MOTOYHOCTb paboyero
Koneca.

MpumevaHus

1 PaccuutbiBaetcs no opmyne (18):

0.5
Qoﬁn‘
o 075
(NMPSHR)™

(18)

'}E.S.S

roex - Y4YacToTa BpaleHnd HacoCa B O6paTHbIX
BelmiM4nHax, BblpaKeHHbIX B CEKYHOAX;,

Qﬂpf - 3HayeHve nojavYn B TOYKE Hauryyllen
apektmBHOCTM  (CM.  2.1.3.2.1), BbIpaXeHHoe B
KybudecKkmx MeTpax B CekyHay;

NPSHR - cm. 2.1.5.5.2.

2 YpenbHoe u4ucrno 06GOPOTOB MNpu BCaCbIiBaHWUM
nsmepsieTcsa B 06OpaTHbIX BENMYUHAX, BbIPAKEHHbLIX B
MUWHYTaX.

3 #;; MoXeT OblTb 6e3pasmepHbIM, ecnv

{g]:CIPSHE?JD’F"5 ncrnonb3yeTcAa Kak 3HameHaTernb WU
MPUMEHSIIOTCA KOrepeHTHble eaunHuubl. TeM He MeHee B
OBbI4HOM  MpaKTUKe TMPUHATO He BKMYaTh £, a
MCNonb30BaTb METPbI, KyOUYEeCKne MeTpbl B CEKYHOY W
obpaTHbIEe BENNYMHDI, BblpaXXeHHbIe B MUHYTaX.

4 bBblfl0 NOny4yeHO cneumanbHOe paspelleHne Ha
nucrnonb3oBaHve cokpaweHns NPSHR (npambim 1
HEXUPHbIM  WPUTOM) B  KayecTBe CUMBOMa B
MaTeMaTu4ecKmx ypaBHEHUAX KaK CrefCcTBUe ero npoyHo
YCTaHOBMBLLENOCS UCTOPUYECKOrO  UCMOMb30BaHMS B
Takon MaHepe.

5 NHoraa BmecTO #; ncnonb3dyetrcs cumson "5 ",

2.2.9 Npoune Te pMUHDI

suction-
specific speed



2.2.9.1 nonactHon Hacoc: MawwHa Ons nepegayu
MeXaHN4ecKomn aHeprnm yepes BpaLLatoLleecs
fiornacTHOE KOMeco K MnepekavymMBaeMon XMOKOCTU C
Lenbio NpuaaHnst en BEKTOPA CKOPOCTU U AaBrieHns.

2.2.9.2 opHocTtyneH4YyaTtbin: Hacoc, OCHaLUEHHbIN
O4HUM FONacTHbIM KONECOM.

2.2.9.3 MHOrocTyneH4atbln: Hacoc, OCHaLLEHHbIN
ABYMSi n oonee nonacTHbIMU Konecamu,
CMOHTUPOBaHHbIMM Ha OOHOM W TOM e Bany u
COEAVHEHHbIMN Takum obpa3om, 4TO OHM paboTalT
nocregoBaTenbHo.

2.2.9.4 opgHonoTto4yHoe: JlonactHoe Komneco ¢C
OOMHapHbIM HanpaBneHneM NOTOKa Ha BXoAae.

2.2.9.5 aoByxnoTo4Hoe: JlonacTHoe Koneco ¢ ABOWNHbIM
HanpaBfeHMeM NOTOKa Ha BXoJe.

2.2.9.6 moHOGNOK: CnapeHHas KOMMOHOBKa, UMetoLLas
ABUraTesnb, KOTOPbI OCHALUEH nepexofHbIM rnaHuem,
Ha KOTOPOM HernocpeAcTBEHHO CMOHTUPOBAH OMOPHbIN
KOpnyc WnuM KOpnyc Hacoca, 4To geraeT BO3MOXHbIM
MCNonb3oBaHWEe OOWHAPHOTO WM XECTKO CnapeHHoro
Bana.

2.2.9.7 pBOMHOM Kopnyc: Tun KOHCTPYKL UK, B KOTOPOW
MeXay BHYTPEHHUM, COAEPXKaLLMM 3rieMeHTbl Hacoca, U
BHELLHUM Koprycom nveetcs repMeTuyHoe
NPOCTPaHCTBO.

2.2.9.8 yunuHapuyecknn kopnyc: CneuuvarnbHblin
Kopnyc, OTHOCSLLMNUCA B OCHOBHOM K FOPU3OHTanbHOMY
TMNY OBOVHbIX KOPMNYCOB.

MpumevaHue - PnaHubl NOABOAALLMX U BbIBOASALLMX
naTpyOKOB CMOHTMPOBAHbI B LUITMHAPUYECKMIA KOPMYC.

2.2.9.9 potop: COBOKYNHOCTb BCEX BpaLLAtOLLMXCS
YacTeun JMHaMmnyeckoro Hacoca (2.2.9.1).

en

en

en

en

en

en

en

en

en

rotodynamic
pump

single stage

multistage

single flow

double flow

close coupled

double casing

barrel casing

rotor



2.3 JononHuTenbHbIE TepMUHbI ANnA 00BbEeMHbIX HACOCOB

2.3.1 Mopaua

[MpumeyaHue - HacTosiwme onpeaernieHna OTHOCATCS K
KONMYeCTBY BbITECHAEMON XNOKOCTW.

2.3.1.1BHyTpeHHue yreukn (;;: KomnnyecTBo en

XXWOKOCTUW, BHYTPEHHE NOTEPSIHHON Yepes 3a30pbl.

MpumeyaHus

1 EovHvua  vM3MepeHus,  xapakTepusytoLllas
BHYTPEHHUE YTEYKM, - KYyOMYEeCKnin MeTp B Yac Unm nutp
B MUHYTY.

2 BHyTpeHHMe yTeuykn He BKMOYAKT KONMYECTBO
XNOKOCTU, NOTEPSIHHOWN BCreCTBME CXUMAEMOCTH.

en
2.3.1.2 reomeTpmnyeckas nogaya Qg: [MpounsBeneHune

reomeTpuyeckoro obbema 3amelleHMs U 4acToThbl
BpaLLEHWS NI TakTOBOW YaCcTOThI.

MpumeyaHus

1 PaccuutbiBaeTtcs no dopmyne (19):

(e =V; 2, (19)

roe Vg - reoMeTpuyeckuii 06 beM BblITECHEHUS;

# -YacToTa BpalleH/s UM TakToBas YacToTa.

2 EpumHvua  v3mepeHus,  xapakTepusyroLias
reoMeTpuyeckyto nogady, - Kybmiyeckui MeTp B 4ac unm
NMTP B MUHYTY.

2.3.2 NMnowaab nonepeyvyHOro ceyeHUsA

slip flow

geometrical flow



2.3.2.1 npoxogHoe ce4yeHue ceana knanaHa 4,;:
CymmapHoe npocTpaHCTBO 6€e3HanopHOro UCTeYeHus
XNOKOCTM B OTPEryNMPOBaHHOM KrianaHe (knanaHax).

MNpumeyaHve - Eannuua N3MepeHus,
XapaKkTepuaytoLLiasi NPOXOAHOE CeYeHmne KranaHa, - MeTp
B KBagparTe.

2.3.2.2 nnowaab NpPOXOAHOro cevyeHusl KranaHa

4‘1,5;,: CymmapHoe npocTpaHCTBO  ©Ge3HanopHoro
pasnMTMa XMOKOCTWU B KnanaHe (knamaHax), nfoTHO
NOAOMHaHHbLIX MNyTEM pacTOYKM ceffa KranaHa, W
NOAHATOM KnanaHe.

MNpumeyaHve - EanHnya N3MepeHuns,
XapaKkTepuaytoLLiasi NPOXOAHOE CeYveHmne KrnanaHa, - MeTp
B KBagpare.

2.3.2.3 nnowaab HacCOCHOW Kamepbl ﬂpc : Cymma
nrowaaen BCexX CMadnBaeMbiX MOBEPXHOCTEN HACOCHOW
Kamepbl, KOrla BCacbIBaOLWME SNIEMEHTbI HAaxo4ATCcsa B
Touke BDC (HvKHASA mepTBasi ToUKa).

MpumeyaHve - EanHnya N3MepeHUns,
XapakTepusyrowasa nnowaab HaCOCHOW Kamepsbl, - MeTp
B KBagpare.

2.3.3 CKkopoctb

en

en

en

valve seat area

valve spill area

pumping
chamber area



[MpumeyaHve - HacToswme onpeaerneHna OTHOCATCS K
CKOPOCTU OBWXKEHUSI.

2.3.3.1 ckopoctb B ceane knanaHa L/,.*: CpeagHss
CKOPOCTb MOTOKa Yepes cearsio KnanaHa npu ykasaHHbIX
ycnoBusix akcnnyataumm (2.1.2.3.1).

* B OTeYyeCTBEHHOW  nuTepaType  LUMPOKO
pacnpocTpaHeHo ucnonb3oBaHne 6ykebl "F " BmecTo "

7" ana 0603Ha4YeHNs CKOPOCTM.
MpumevaHve - EonHuya n3mMepeHuns,
XapaKkTepusytoLas CKOpOoCTb B cefre KnanaHa, - MeTp B

CeKyHay.

2.3.3.2 CKOpPOCTb MUCTEeYEHUA 4Yepe3 npoxoaHoe

ceuyeHue B knanaHe s, *: CpefiHsisi CKOpPOCTb NOTOKA
Yyepes 30HY MPOXOAHOr0 CeYeHUs KnanaHa.

* B OTeYecTBEHHOW  nuTepaType  LUMPOKO
pacnpocTpaHeHo ucnonb3oBaHve Oykebl "I " BmecTo "

7" ana o6o3Ha4YeHNA CKOPOCTH.

MNpumeyaHve - EanHnya N3MepeHuns,
XapaKTepuaytoLLiasi CKOPOCTb NMPOsMBa B KrianaHe, - MeTp
B CEKyHAY.

en

en

valve
velocity

valve
velocity

seat

spill



2.3.3.3 CKOpOCTb NOPLUHA Up!-*, CKOpPOCTb NnyHXepa g:ztmogne " V\é?(l)%?tl;y’
Up; *: CpegHsasa CKOpOCTb, pa3BuBaemMas rno Bcen grmHe €en

X0Aa MOPLLUHS, YMHOXEHHasi Ha KOMMYECTBO HaCOCHbIX relief-valve  set
LMKIOB NMOpPLLHS, nnyHxepa nnu NOPLLHS, pressure
NPUKPENSIEHHOrO K Anadparme, B MUHYTY (XO4bl NOPLUHS

B MUHYTY UM CKOPOCTb KPUBOLLIMMNA Hacoca).

* B OTeYeCTBEHHOW  nuTepaType  LUMPOKO
pacnpocTpaHeHo ucnonb3oBaHne O6ykebl "F " BmecTo "

7" ana 0603Ha4YeHNs CKOPOCTM.
MNpumeyaHus
1 PaccuutbiBaetcs no copmyne (20):

&H oM

Uyp=—nm Uy =—, 20
pi 20 ol 20 ( )

roe # - AfvHa xo4a NopLUHsl, BblpaXeHHas B MeTpax;

- YacToTa BpaleHUs KpuBoLMNa WM LIKKIIOB,
namepsieMass B obpartHbIX BENMYUHAX, BbIPaAKEHHbIX B
MUHYyTaXx.

2 EanHnya n3mepeHus, XapakTepusyroLlas
CKOPOCTb MOPLUHSA W NAYHXEPHYI CKOPOCTb, - METP B
CeKyHay.

2.3.4 laBneHue



2.3.4.1 paBneHne cpabatbiBaHUA NepenycKHOro

KnanaHa Py, ;. : [laBneHve Ha Bbixoae, Npyu KOTOPOM
nepenycKHOM KnanaH Ha4yMHaeT OTKPbIBaTbCA.

[NpumeyaHve - EovHnua n3MepeHus,
XapakTepusytoLasi yCTaHOBIIEHHOE JasrieHve
cpabatbiBaHMA NepenyckHoro KranaHa, - nackanb (1
6ap = 100 kla).

2.3.4.2 paBneHve akKKymynsauum B NepenycKHOM

KnanaHe Py, : [lJaBneHve Ha Bbixofde, Npyv KOTOPOM
NepenyckHoM  KnamaH  npornyckaeT  CyMMapHyHo
HaMopHyto noaadvy.

MpumeyaHve - Eavnunua N3MepeHus,
XapakTepusylow@aa — npupalleHHoe — [aBreHne B
nepenyckHoOM KranaHe, - nackanb (1 6ap = 100 k[a).

2.3.4.3 paBneHne 3aKpblTMAs B NepenycKHOM

KnanaHe Zy,;: [laBneHne Ha BbIxode, Mpyv KOTOPOM
nepenycKkHOW KrianaH 3akpbiBaeTCcs Mocfie nponycka
CYMMAapHOro HarnopHOro pacxoaa.

MNpumeyaHve - EovHnua n3MepeHuns,
XapakTepusyoLLas ncxopHoe AaBreHve B
nepenyckHOM KnanaHe, - nackanb (1 6ap = 100 k[a).

2.3.4.4 obpatHoe WU3ObLITOYHOE AaBreHue B

nepenycKkHOM KnanaHe P, n: [laBneHve Ha Bbixoae
B MepenycKHOM KranaHe, Korga OH HaxoauTCcs B
3aKpbITOM COCTOSIHUMN.

MNpumeyaHve - EaonHnya n3mepeHus,
XapaktepuaytoLlasi obpatHoe n3bbIToYHOE LaBrieHMe B
nepenyckHOM knanaHe, - nackans (1 6ap = 100 k[a).

2.3 .4 .5nynbcauusn haBrneHus P ooyl x:

HeycTonymMBocTb [aBneHusi B [OaHHOW ToOuKe Py,
Bblpa)XeHHasi B OTKITIOHEHUN OaBfeHUs OT ero CpeaHero
3HaYeHus.

MNpumeyaHve - EaonHnya n3mepeHus,
XapakTepuaytoLLlasi nynbcaumio gaBrneHuns, - nackanb (1
6ap = 100 kla).

en relief-valve
accumulation
pressure

en relief-valve reseat

pressure

en relief-valve
pressure

en pressure
pulsations

back



2.3.4.6 paBneHne npeaBapuTeNbHOM 3apsaKu
[aBneHne cyxoro rasa, nogaepXxvMBaemMoe B
KOMMAeHcaTope nynbcauuin nepeg HadarnoMm paboThbl
Hacoca.

MNpumeyaHve - EovHnua n3MepeHus,
Xapaktepusylolwasa  gaBfieHue  npegBapuTesibHOn
3apsaku, - nackane (1 6ap = 100 klMa).

2.3 .4 .7 HapKaBUTaUMOHHOE paBrieHue Ha
BcacbiBaHun; NPIP: [aBneHue, onpegendemoe Ha
noaBoaswemM natpybke Hacoca, BKMYasd pasroHHOoe
AaBneHve MVHYC AaBfieHue napa npu CyLecTBYOLLEN
TemnepaType XMOKOCTW.

MpumeyaHus

1 O6blMHO [OaBneHWe HacbIWEHHOro napa
NPUMEHSIETCA MpU  MakCcuMmarnbHOW  TemnepaTtype,
KOTOPYIO XMOKOCTb MOXET OOCTUTHYTb.

2 OTO €BNSAETCA MrHOBEHHbIM [JaBrneHnemM W
pokHo obecneymBatb noboe Tpebyemoe faBneHue
ANA YCKOPEHUs1 OOCTUKEHUSA XUOKOCTbIO Tpebyemoro
AaBneHus nynbcaunn.

3 EapvHuua  wmsMmepeHus,  xapakTepusyroas
NnoresHoe AaBfieHNe Ha BcacbliBalOLWEN CTOPOHE
Hacoca, - nackanb (1 6ap = 100 k[Ma).

2.3.4.8 nmeoweecs HaaKaBMTaLUMOHHOE AaBrieHue
Ha BcacbiBaHMM; NPIPA: MuHnmanbHoOe MrHOBEeHHoOe
[aBreHne Ha BcacblBawolen cTopoHe Hacoca, NPIP
(2.3.4.7), koTOPOE MOXET ObITb NEepegaHo NoABOASALLEN
CUCTEMOM A9 YCTaHOBIIEHHOWN Nodauu.

MpumeyaHus

1 EawHvua  um3MepeHus,  xapakTepusyroLlas
Hann4yHoe HagKaBuUTaLMOHHOE haBneHue Ha
BCacCbIBaloOLLEN CTOPOHE Hacoca, - nackanb (1 6ap =
100 kIMa).

2 Onpepenenne NPIPA aBnsetca 06s3aHHOCTbLIO
npeanpuaTus-noTpedurens.

3 Bbibop obopyaoBaHus, a Takke OKOHYaTEmNbHbIN
aKyCTMYECKMM  aHarm3  onpefensetr  pas3roHHoe
nasneHne n NPIPA.

en

en

en

pre-charge
pressure

net positive inlet
pressure

net positive inlet
pressure available



2.3.4.9 TpebyeMoe HagKaBUTaUMOHHOE AaBrieHue en

Ha BcacbiBaHMn; NPIPR: [lonHoe paBneHne Ha
Bxode, Tpebyemoe ana obecnevyeHus 4OCTaTOYHOrO
3anaca, KOTOpbln nogaepxvBaeT  MUHUMAarbHoe
MrHOBEHHOE BXOAHOE [aBSfieHWE C COOTBETCTBYIOLLMM
AOMYCKOM CBEpX MMHMManbHOro npeanosiaraemMoro
AaBMeHMs HaCbILWEHHOro napa (CM. pucyHok A.4).

MpumevaHus

1 EgoumHvua  u3amepeHusi,  xapakTepuayloLas
Tpebyemoe  HagkaBuMTaALMOHHOE  AaBfieHMe  Ha
BCacbIBalOLLEN CTOPOHE Hacoca, - nackanb (1 6ap =
100 klMa).

2 OnpepgeneHve NPIPR aBnseTtcsa 06513aHHOCTLIO
NpeanpuUsTUS-N3roToBUTENS.

3 Onsa uwudposbix 3HadyeHun NPIP nopliHeBbIx
HaCOCOB MPAMOro BbITECHEHWUSI MSIOCKOCTbIO (2.1.4.1)
oTcyeTa CuMTaeTCsl ropu3OHTanbHasi MIOCKOCTb,
npoxoasilias 4epe3 LEHTP BXOOQHOMO COeAnHEHUs
Hacoca.

2.3.5 O6beMbl

net positive inlet
pressure required



[MpumeyaHue - HacToswme onpefeneHns OTHOCATCS K
3GPEKTUBHBIM NMPOCTPaAHCTBAM.

2.3.5.1 MepTBbLIN 06beM ;: OGbeM ocTarWMIACA
He OXBayeHHbIM BbITECHEHMEM B KOHUE Xxoda
HarHeTaHwWsi Hacoca.

MpumeyaHus

1  EaouvHvMubl  M3MepeHusa,  xapakTepusytolme
MepTBbIN 06beM, - Kybuyeckne MeTpbl Un NUTPBbI.

2 V13BeCTHbIN Takxke Kak "BHYTPEeHHUIn 06beM".

2.3.5.2 pabounn o6bem I, : O6bem, BbITECHEHHOM
XMOKOCTU 3a OOMH MPOXOA MOPLUHSA, MIyHXepa Wnm

avadgoparmbl.
MpumeyaHve - EanHnybl N3MepeHuns,
Xapaktepuayloume paboumn obbem, - Kybuyeckue

METPbI U NIUTPBbI.

2.3.5.3 06beM reomeTprM4eCKOro 3amelueHus Vg:
TeopeTnyeckun reoMeTpu4eckun ob6bem
BbITECHAEMOWN XMOKOCTU 3a OAWH XO4 MOPLUHA WIu
OOVH LK.

MNpumevaHue - EavHuua N3MepeHus,
XapakTepusytoLlasi obbem reoMeTpu4ecKoro
3aMeLleHuns, - Kybu4eckuim MeTp unm nuTp.

2.3.5.4Harpy3ka Ha wTOK; Fi: Harpyska,
BO3HMKAaKOLLAA HA HACOCHOM LUTOKE B pac4eTHOM ToYKe
paboyero yukna.

MpumeyaHve - Eavnnua N3MepeHus,
XapakTepusylwaa Harpysky Ha LUTOK, - HbIOTOHbI W
MEraHbTOHbI.

2.3.5.506bemHbin  KMNAO 1y_5: CooTHoweHne
cpakTnyeckoro HarHeTaemoro obbema npw
MaKCUMarnbHOM [aBfieHun K 06 bemMy reoMeTpu4ecKoro
3amelleHus (2.3.5.3).

2.3.6 NMpoune TepMUHbI

en clearance volume

en swept volume

en geometric
displacement
volume

en rod load

en volumetric
efficiency



2.3.6.1 oaHOoCTOpOHHEE pAenctBue: HarHeTaHue
XUOKOCTU TOMbKO BO BpeMs ABWKEHUS MOPLUHA Wiu
nnyHxepa Brnepeg, TO €CTb 3a Nepuod, paBHbIN
MONoBMHE LIKNa Xo4a unv nornosmHe NonHoro obopora.

2.3.6.2 pBOMHOE AenctBue: HarHeTaHmne »noKocTn Kak
BO BpemMsi [OBWXEHUS MOpLWHS BReped, Tak UM €ero
obpaTHOro ABWXEHWUsl, TO eCTb nogada NpoucxoguT BO
BPEeMsi BCEro LuKna xoga unm nonHoro obopora.

2.3 .6 .3 cnmnnekxec, aynrekc, TpUnNnekKkc,
MyrnbTMnnekc: KoMnoHoBKa noapsg O4HOro, ABYX, Tpex
nnm GornblUero KonmM4yecTBa 3IEMEHTOB, COBEpPLUAKOLLMX
BO3BpaTHO-NOCTYyNaTesibHble ABWXEHUS NPU HarHeTaHuu
XNOKOCTWN.

2.3.6.4 BHYTPEeHHUM Hacoc: BarnbHbI Hacoc, B KOTOPOM
KMHeMaTuyeckas CB3b C MOPLUHEM WM MAYHXEPOM
HaxoauTCsa B NPOCTPaAHCTBE MeXOy KofeH4YaTbiM Bariom
N LUNNMHOPOM.

2.3.6.5 BHeWwHuUn Hacoc: BanbHbli Hacoc, B KOTOPOM
KMHEMaTU4eckass CBA3b C MOPLUHEM WM MAYHXEPOM
HaxoQuUTCA Ha CTOPOHE UunMHApPa, OOpalleHHOro B
CTOPOHY, NPOTUBOMOSIOXHYIO KONeH4YaToMy Barly.

2.3.6.6 konnektop: COBOKYNHOCTb  NPOXOAO0B,
npegHa3Ha4YeHHbIX ans pacnpegenenuns/cbopa
XXNOKOCTU Mexay LunMHOpaMu U BXOAHbIM/BbIXOL4HbLIM
naTpybkom Tpybonposoga.

2.3.6.7 komneHcaTtop nynbcauun: [lpucnocobneHve,
YyCTaHOBIIEHHOE Ha BXOAE UM BbIXOAE Hacoca C Lienbto
YMEHbLUEHUS aMnmMTygbl Nynbcauui  OaBfeHus B
cucTeme.

en

en

en

en

en

en

en

single acting

double acting

simplex, duplex,
triplex, multiplex

inboard pump

outboard pump

manifold

pulsation
dampener

3 CpaBHeHMe pa3nn4yHbiX BUAOB yaAeribHOU
3Heprum u CoOoTBEeTCTBYKLLMX UM HANoOpoOB



AaHHOro HanmcaHuA.

TepmuH gna yoensHow || Cumeon TepmuH ans || Cumson
aHeprum COOTBETCTBYIOLLEro Haropa
BbicoTbl nogbema gz BbicoTbl nogbema }/Uz
2
CkopocTu CKopocTHOro Hanopa
7% iog

B Touke ¥, B Touke 7,
Bo BxogHom natpybke ¥ Bo BxogHoM  naTtpyOke iy
Hacoca . Hacoca £l
OT naBneHusi aBrieHusa

Pyip A H pgy
YcTaHOoBKK YcTaHOBKK H

YA A
Hacoca MonHbIn Hanop Hacoca H

F1-2 £1-2
MoTepun yaenbHOn [MoTeps Hanopa

L Hp

3Heprm Koy —x Jr—x
N30bITouHas aHeprus Ha || NPSE HankaButaumoHHbin Hanop || NPSH
BCaCbIBaHUN
Mpumevanne - Wcnonb3oBanve cumeorioB "NPSE" u "NPSH" (npambim

HEXVPHBIM LUPUAITOM) NPUBOAUTCS C OTCTYMSIEHMEM OT HOPM HanUCaHusi 3TUX
cumBornoB B cucteme CU B CBA3N C LUMPOKMM YCTOSIBLUMMCSI UCTMOJSIb30BaHMEM

4 lNepeyeHb CUMBOJIOB U KONINYECTBEHHbIX

BEeJINYUNH




Tam, rae B ypaBHEHUAX OaHbl eOVHULbI U3MEPEHUs], OOIPKHbI MCNOSb30BaTbLCH
eQVHUL bl N3MepeHnsi, MpUBoauMbIE B HacTosWmMX Tabrmmuax. B npotueHoM criyvae
NpU UCNOMb30BaHUN COrMNacyloWMXCa eQuHUL, 3MepeHus crnegyeTt 6biTb 0COBEHHO
BHUMAaTEmNbHbIM (CM. Tabnuubl 1 1 2).

Tabnumua 1 - AndaBUTHBIN NepevYeHb CUMBOSIOB U COKpPaLLEHU



CumBon unu (| MapameTp EanHnybl

COKpalLeHve N3MepeHns

A MNnowaab M2

Io OHeprus Ik

b YacTtoTa c-1. My

I CymmapHas NOrpeLUHoCTb, || %
OTHOCUTENbHOE 3HaYEeHne
Cuna, ycunue H

g YckopeHue cBoboaHOro nageHus /G 2

H Hanop M

E i Tvnosow nokasarernb -

i OKBMBaneHT OLHOPOLHOM || M
LLEpPOXOBATOCTH

1 OnvHa M
Macca Kr

A MomeHT H-m

b YacToTa BpalleHus, YacToTa Xo40B c-1, mun-1. oblc,

06/mMuH, xogos/c




NPSH HagkaBuTauMOHHBIN HaNop M

P [aBneHuve Ma (6ap)

P MoLuHOCTb BT, kBT

g MaccoBasi noga4a Kr/u, Kr/c

0 Ob6bemHas nogaya w3 4, m3 /e, iy, i,

nim

Te Yncno PenHonbaca -

tol Bpewms C, M
Honyctnmoe OTKITOHEHWe, || %
OTHOCUTESNbHOE 3HaYEHNe

T TemnepaTypa TepMmogmHaMmmnyeckas K

1 CymmapHas NOrpeLUHoCTb, || %
OTHOCUTENbHOE 3HaYEHNe

7 CpefHsasa CKopoCTb m/c

I NokarnbHaa ckopocTb m/c
Obbem M3

| YnenbHas aHeprusi x/kr
BbicoTa Hag NfocKoCcTbio oTcYyeTa M




AppekTmBHOCTL (KIMO)

(4acTo BbIpaxaeTcs
B %)

g Temnepartypa, rpagycel Llenscua °C

4 KoadhdmumeHT notepb TpeHus ona Tpyd || -

L JdnHamnyeckas BA3KOCTb Mac, Hc/m?2
P noTHOCTb K3

. KnHematunyeckas BA3KOCTb M2/c

i YrnoBas CKOPOCTb pag/c

lD,OI'IOJ'IHI/ITeJ'IbHI:>Ie CMMBOJIbI U COKpalleHund, ucnorib3yemble A5 NOpPLUHEBbLIX
HaCOCOB MNMpPAMOro BbITECHEHNA

Moaynb 06 bEMHBbIN

K Ma, Him <
A Ymcno Munnepa -

NPIP HapkasuTaunoHHoe aaBreHve Ma (6ap)
RL Harpyaka Ha wrokK H, MH

W [nmHa xona M

KonmyectBo MNOpLUHEN UK
9IIEMEHTOB 3aMeLLeHns

npyrvx

CxxMmaemocTb




Tabnumua 2 - AngaBUTHBIN CMIUCOK KONMYECTBEHHbIX BENMYMH



MNapameTp CumBon unm || EanHnubl
COKpalleHve N3MepeHns
Y ckopeHne cBoboaHOro nageHus " /G 2
YrnoBasi CKOPOCTb W pag/c
Mrowaab A 2
[noTHOCTbL 8] K3
[nHammnyeckas BS3KOCTb L Mac, Hc/m?
AdekTmBHOCTL (KIMM) Ui (4acTo BbIpaxaeTcs
B %)
OHeprua & Ik
OKBMBAneHT OOHOPOAOHOM || i M
LLEPOXOBATOCTH
Cuna 7 H
YacToTa Ki c-1. Iy
Hanop H M
BbicoTa Hag NnocKocTbio OTYeTa 2 M
KnHemaTuyeckas BA3KOCTb m2/c




NokarnbHasi CKOpoCTb m/c

Macca Kr
MaccoBas nogada g Kr/u, Kr/c
CpenHsis CKopocTb 7 m/c
MomeHT A H-m
HagkaBuTawoHHbIM Hanop NPSH M
CymmapHas NOrPeLUHOCTb, | 4. %

OTHOCUTEJIbHOE 3Ha4YEHNE

KoadpdmumeHT notepb TpeHuss Ans -

Tpyo
MoLHOCTb Iz BT, kBT
aBneHve Ma (6a
A P (6ap)
Yucno PenHonbaca Re -
YoenbHas aHeprns ¥ JR/Kr
YacToTa BpalleHusi, HacToTa XO40B b c-1, mun-l. oblc,
06/MuH, xopa/c
Temnepartypa, rpagycsl Lienscus g °C

Temnepatypa TepMmognHammuyeckas T K




Bpewms K C, 4, MVH
Hum

HonycTumoe OTKITOHEHWE, || tol %
OTHOCUTENbHOE 3HaYeHne
Tunosown nokasarernb -
O6bem I M3,
ObbemHas nogaya

A & M3 /4, M3 /e, niv, nlc,

n/m

ﬂ,OI'IOJ'IHI/ITeJ'IbeIe CMBOJIbI U COKpaLlleHnd, ucnorb3yemMble A5 MNOPLUHEBbLIX

HaCOCOB MpPAMOro BbiITeCHEHUA

Moaynb 06BbEMHbIN

£ M3 /kr
CxmaemocTb 8 -
[nnHa xopa M M
Uucno Munnepa -
HapkaBuTaunoHHoe aaBneHve NPIP Ma (6ap)
KonnyectBo nopwHen wnu  Apyrux || w -
3M1EMEHTOB 3aMeLLEHMS
Harpyska Ha wTok Hacoca RL H, MH




MpumevaHus

1 YckopeHue cBOGOAHOro NageHns obbIYHO MOXET NpuHMMaThCs Kak 9,81 m/c 2,
ogHako Ans ocobo TOYHbIX UCCReaoBaHUM MOXHO paccMaTpuBaTh JOKanbHbIE
BapuaHTbI.

2 Bce paBneHus SBNAKOTCS MaHOMETPUYECKMMU OaBNEHUAMN, 3@ UCKITOYEHMEM
aTMOChepHOro AaBreHns 1 gaBneHns napa, kotopble 6epyTcs kak abcomntoTHble
AaBlieHns:

Pahs = FPx T Panb

roe P an; - abCONTHOE LaBneHUE;
Py - MAHOMETPUYECKOE AaBEHUE;

Pamb - aTMOCEPHOE AaBneHue.

5 CnnUcok OYKBeHHbIX U UNPpoBbLIX
0003Ha4YeHMKn, a TaK:ke CUMBOJIOB,
MCNOJIb3yeMbIX B KayecTBe NoACTPOUHbIX
WHOEKCOB AJ1A co3aaHUuA U PopMyrIMpoOBKU
CUMBOJIbHbIX onpeaesrieHnNn

MoacTpoYHbIE MHAEKCHI MOMYT UCMOSb30BaTbCs AN 0603Ha4YeHMS NapameTpoB
B cneumdmyecknx mectax, TO ecTb B Habnogaemon Touyke w/unm npu ocobom
Habope ycrnosun (Tabnmua 3).

MpumevaHne - Habnogaemasn Touka - 3T0 NO3ULMS, K KOTOPON B onpeaeneHnn
OTHOCUTCS 4acTHOe 3HayeHMe napamMeTpa WM KOTOpoe YyKaszaHO MNoACTPOYHbIM
NHOEKCOM.
Tabnmua 3 - CiMcok BYKBEHHbIX U LMGPOBLIX 0003HA4YEHMIN, a TakKe CMMBOJSIOB,
MCronb3yemMblX B KadecTBe [MOACTPOYHbIX WHOEKCOB Ans  co3faHus
GPOPMYITMPOBKMN CUMBOJSTbHBIX ONpeseneHum



MoacTpoyHbln || HaMmeHoBaHue Mpumep
WHOEeKC
0 [Mpn HyneBown nogaye 5 OTCceyHbIn Hanop
I
1 CTtopoHa Bxoga o [laBrneHne Ha Bxoge
1 Hacoca
1' Touyka w3MepeHnss Ha oy [aBneHne B  TOuKke
CTOPOHE BCACbIBaHUSA 1 3amepa Ha BXoae
Hacoca
2 CtopoHa BbIxoaa » [laBneHne Ha BbIxoge
2 Hacoca
2' Toyka wu3MepeHus Ha P [aBneHne B  TO4Kke
CTOpPOHE Bbixoaa 2 3amepa Ha BbIxoge
Hacoca
3,4, .. [MPOMEXYTOYHbIE TOYKMU o [laBneHue B
oTbopa 3 NPOMEXYTOYHON  TOYKe
oTbopa
3.4 ... [MPOMEXYTOYHbIE TOYKMU PR [laBneHue B
3amepa 3 NPOMEXYTOYHON TOuKe
3amepa
A OTHocAWwMMNCA K o [laBrneHne B  ToudKe
YyCTaHOBKe Al 3amepa Ha BXoae
YCTaHOBKM
abs ABGCOSNIOTHbIN AbcontoTHoe gaBneHne
Fabs
ad [onycTumbin " Honyctumasa  4acTtoTta
ad BpaLleHUs




amb Okpyxatowas cpega g Temnepatypa
amb OKpYXXatoLLen cpeapbl
ax Oceson 7 OceBas Harpyska Ha
ax poTOp Hacoca
B BbipaBHMBaHue O BblpaBHMBaHWe nogayn
B
C Kputuyeckumi " Kputudeckass 4yacTtoTta
¢ BpalLLeHnst
C OTHocsaAWwMncs K - MakcumanbHoe
Koprnycy Hacoca el agonyctumoe  pabodee
AaBneHne B Kopryce
d [MPOEKTHbIN, pacyYeTHbIN 0 PacuyeTHas nogaya
d
D BasoBas MroCKoCT || BeicoTta 6asoBou
NPSH D nnockoctn NPSH Han
3TarloHHOW NJIOCKOCTbLIO
dry Cyxon . Cyxas Kputnyeckas
¢ dry YyacToTa BpalLeHus
G ["apaHTMpOBaHHbLIN o ["apaHTMpoBaHHas
¥ nogaya
ar OTHoCcsAWMNCS K f NonHas
HacOCHOMY arperaTy Er 3¢pbeKTUBHOCTb
HaCOCHOro arperarta
h 'apaBnnyeckni f 'MopaBnuyeckas
h 3pPeKTMBHOCTb
int BHyTpeHHWI n; BHyTpeHHsIs
mt 9(OeKTUBHOCTb




J MoTepwu H MoTepun Hanopa
g
L YTeuka, noteps 0 MoTeps nogaumn
L
m OTHocAawmmncs P MoTepn mexaHnyeckon
MeXaHN4eCKoMy Jom MOLLHOCTU Hacoca
M MaHomeTpuyeckui 2 'mppocTaTnyeckumn
M Hanop
max MakcumanbHbIn " MakcumanbHasa YacTtoTa
Trx BpaLleHUs
min MuHUManbHbIN e MuHuManbHas 4acTtoTa
T BpaLleHUs
mot OTHoCcsAWMnCSA P MoTpebnaemas
ABUraTento moi MOLLHOCTb ABuraTens
n HopmarnbHbIi 0 HopmarnbHas nogada
H
N HomuHanbHbIN » HomuHanbHoe
N JaBneHue
op SKcnnyaTau oHHbIN, o Pabo4yas nogayda
paboyuii o
opt Haunny4wwas 5 OnTumMarnbHbLIN Hanop
opf
3(PEKTUBHOCTb
TOYKe paboTbl
r 3apaHHbIn 0 3agaHHoe 3HavYeHue
r nogaymu
S OTHocsAWMnCSA - MakcumanbHoe
YNMOTHEHMIO Bana & o, op ANHaMM4ecKoe

JaBlieHne ynrnoTHeHus




sch [MvkoBass  Toyka  Ha 5 Hanop B nnkoBon To4ke
KpUBOWA pabo4mx sl
XapaKkTepUCTUK
sp HopmaTtmBHbIn,  TOYHO . HopmaTuBHbie 060pOThI
onpeaeneHHbIn P
SS Y penbHoe BcacbiBaHMe " KoadpdmmeHT
35 GbICTPOXOAHOCTH no
BcacbIBaHWIO
St CrabwurnbHbIn 0. . MuHumarnsHas
min,stable || craGuUnLHag nogava
stat Cratnyeckunn 2 Ctartnyeckui Hanop
skaf
t Obwun OOwuin Hanop B To4ke
Hy
My
T MNepenaBsaembln, MNepenaBaembin
KPYTSLLMIN MOMEHT MOMEHT, BO3HUKAOLLMN
npu 3aTsxke
test NcnbiTaTenbHbin o 'mppocTatnyeckoe
fest UcnbITaTenbHoe
JaBneHune
Therm TepmarnbHbIN, 0, . MyHUManbHbIN
TEPMUYECKMI, TenmnoBoit || = MmFerm || henpepbiBHBIN
TEnrnoBon NOTOK
thr "opnosuHa I CpegHsass cKopocTb B
thr roprioBuHe
u [NonesHbIn [NonesHasa MOLLHOCTb




Map [aBneHne napos
Py XUOKOCTU
Pabounn Pabo4yee naBneHve
P

O3HayeHHas 5 Hanop B 03Ha4YeHHOM

Habnogaemas Touka g Habnogaemon  TOuke,
yKa3aHHbIN
3aMeweHnem Fy
NoACTPOYHbIM
WHOEKCOM

["opu3oHTaneHoe Cuvna B

HanpasneHne rOpU30HTasrlbHOM
HanpaBneHuu, Takas
Kak HanpaBrieHHas
BOOMb ocun Bana
rOpU30oHTarIbHOro
Hacoca

BepTukansHoe My MomMeHT CUnbl B

HanpasneHne nog BEPTUKANbHOM

NPAMbIM YIIIOM K X HanpasrneHun noa
npAMbIM ~ yrnom K X,
Takow Kak
HanpaeleHHbIA  BOOMb
ocu Bana
BEPTMKarbHOro Hacoca

HanpasneHwe, 7y Cwvna,

nepneHankynapHoe X
ny

nepneHgukynsapHaa X
ny

[ononHutensHble noacTpovHble WHAOEKCHLI, UCNosrb3yemMble O5nd MOPLUHEBbIX
HaCOCOB MNMpPAMOro BbITeCHEHUA

AKKyMynsauuns P [aBneHve akkymynsuum
TV B NnepernyckHOM KnanaHe

Ob6paTtHoe n3bbITOYHOE, P O6partHoe n3ObLITOYHOE
Y,

BCTpEYHoe

JaBleHne B
nepenycKkHoOM KriarnaHe




cl 3asop I O61bem 3a3opa
aof
F OTHoCcsAWMIMCSA Kil Boicota  dyHOameHTa
dyHOaAMEHTY F Hag NIIOCKOCTbIO
oTcyeTta
pc OTHocsaAWMMCSA Kil 4 Mnowagb (nnowagn)
3rIEMEHTY HarHeTaHus Pe Kamepbl HarHeTaHus
g ["eomeTpuyeckun o 'eomeTpuyeckas
£ nogada
pi OTHocswmmnca Kil 77 CpeaHsas CKOpPOCTb
MOPLLHIO o MOPLLHS
pl OTHocswmmnca Kil 77 CpeaHssa CKOPOCTb
nAyHxepy o nnyHxepa
pr OTHOCAWMNCA K LUTOKY F Ycunue Ha LLUTOKE
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vst OTHocsawmnca k ceany A, MNnowgagb ceana
KnanaHa st KnanaHa

vsp OTHOCAWMNCA K yTeuke A Mowaab  yTeykn u3
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MpumeyaHus

1 3HaK MUHYC (-) Mexay NOACTPOYHbIMU MHAEKCAMM 0O03HAYaEeT pasHULy Mexay
3Ha4YEeHUSMN B TOYKE, YKa3aHHOW MOACTPOYHbIMU MHOEKCAMWU, HO He yKasblBaeT
Ha TO, KOTOPbIN U3 HNX BorbLUE:

Ten =E9—F nn =Z I3

2 B HacTosiwen 4vactn ISO 17769 noacCTpOYHbIA MHAOEKC H;,x NOBCEMECTHO
ncnonb3yeTcsa ans 0606LLeHuA MHOXecCTBa TOoYeK HabnoaeHus
KONMMYECTBEHHOIo napameTpa, B Kaaon U3 KOTOPbIX A4OIMKeH ObiTb 3aMEHEH Ha
COOTBETCTBYIOLMA MHOEKC, Hanpumep B obnactu nogBogswero narpyoke

[OMmKeH ObITb 3aMeHeH Ha 1y 1 .

NMpunoxeHune A (cnpaBo4yHoe). UudpoBbie
3Ha4YeHus onpenerieHUn

MpunoxeHne A
(cnpaBo4HOe)
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1 - NMUHWA NOMHOW yAEnbHOW 3HEpPrMM NOTOKa; 2 - HanopHasa nnHud; 3 - 6asoBas
nnockocTb NPSH; 4 - aTanoHHasa nnockocTb

PucyHok A.1 - OnpegerneHne NosHOro Hamopa Hacoca
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X - TemnepaTtypa, BblpaxeHHas B rpagycax Lenbcus ; Y - naBneHue, BbipaxeHHoe B
nackanax (1 6ap = 100 klMa); 1 - npegen gasneHus/Temnepatypbl ANg y3na; 2 -
paboyasd 30Ha c y4yeToMm AonycTMMOro  AuanasoHa coveTaHus
Temnepatypbl/gaBneHuns

PucyHok A2 - VYsen, Haxogswunca nog [OaBrfieHUeM. XapakTepucTuka
AasreHve/Temneparypa
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CEeKyHAy, NUTpax B Yac, nMTpax B cekyHay; Y - AaBrieHne, BblpaXKeHHOE B Mackarnsix
(1 6ap = 100 klMa); 1 - akcnnyaTauWOHHbIE NapaMeTpbl MPU MakCUMasbHbIX
paboumnx ycrnoBusix; 2 - 3KCMNIyaTalMOHHbIE MapamMeTpbl NMPU PacYeTHbIX pabounx
ycnoBusix; 3 - pacyeTHas TovKa = rapaHTUHasi Touka

PucyHok A.3 - KpnBas paboumnx xapakTepmUCcTUK LLeHTPoBEeXHOro Hacoca
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X - nogava, BblpakeHHasi B KyGMYECKUX MeTpax B 4ac, KyGMYeckux MeTpax B
ceKyHay, nMTpax B Yac, NMTpax B cekyHay; Y - AaBrieHne, BblipaXeHHOe B nackansx

(1 6ap =100 kla); a - PN P minop; 0 - NPU 21 max, ap -

MpumeyaHus

1 3aknanaHHoe AaBreHne B NepenyCKHOM KnanaHe Fryys MOXeT ObITb OOnbLLEe Unn

MeHblle, 4YeM HOMUWHanbHOe [AaBfieHne Ha BbiXode f2r B 3aBUCMMOCTU OT
TEXHOJNIOMMYECKUX Tpe6OBaHVIl7I, a TaKkXXe KOHCTPYKUUn 1 perynmpoBkn nepenyckHoro
KrnanaHa.

2 [na dwmKcMpoBaHHOM 4YacTOTbl BpalleHWss Hacoca C OOHWUM pacYeTHbIM
AvdbdbepeHunansHbIM AaBneHnemM MOXeT ObiTb TONMbKO OANH PacYeTHbI NOTOK: U

i p, um Eay

PucyHok A4 - KpuBas paboumx xapakTepUCTUK MOPLUHEBOro Hacoca MpsiMOro
BbITECHEHUNS

NMpunoxeHune B (cnpaBo4yHoe).
JononHuTenbHbIe onpeaeneHus

MNpunoxeHve B
(cnpaBo4Hoe)
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B.1 B paHHOM npunoXxeHun npvBeAeHbl [OOMNONHUTENbHbIE TEPMUHbI C
COOTBETCTBYHLUMMW ONpeaeneHnsMu.

B.1.1 auHamnyeckmn Hacoc: Hacoc, B KOTOpPOM xuakas cpefa nepemellaeTcs
NnoA4 CUIoBbiM BO3LOENCTBMEM Ha Hee B Kamepe, NMOCTOSIHHO coobuialolenca co
BXOAOM M BbIXOO4OM Hacoca.

B.1.2Hacoc TpeHusa: [JMHammyeckuMh Hacoc, B KOTOPOM »xuakasi cpeda
nepemeLlaeTcs nog BO34ENCTBMEM CUM TPEHWS.

B.1.3 anekTpoMarHMTHbIN Hacoc (electromagnetic pump): AuHammnyeckuin Hacoc,
B KOTOPOM >XMaKasi cpefa nepemMeLlaeTcs nog BO34eMCTBMEM 3NIEKTPOMArHUTHbBIX
cun.

B.1.4 ueHTpOGEXHbLIN Hacoc (centrifugal pump): JlonacTHOM Hacoc, B KOTOPOM
Xnakasa cpefa nepemellagercs Yyepes paboyee Korneco oT LeHTpa K nepudepun.

B.1.5 oceBon Hacoc (axial flow pump): JlonacTHOn Hacoc, B KOTOPOM >XuAKas
cpena nepemMellaeTcs Yepes paboyee KOneco B HanpaBreHWn ero ocu.

B.1.6 yepnakoBbin Hacoc: Hacoc TpeHusi, B KOTOpPOM xuakas cpega
nepemeLLaeTcs Yepes OTBOA OT Nepudepum K LEHTPY.

B.1.7 BuxpeBomn Hacoc (peripheral pump): Hacoc TpeHusi, B KOTOPOM >XMaKas
cpeda nepemellaetca no nepudepum paboyero Komeca B TaHreHuuasrbHOM
HanpaBreHn.

B.1.8 cBo6oaHOBUXpeBOMn Hacoc (torque flow pump): Hacoc TpeHusa, B KOTOpoMm
Xungkas cpefa nepemeLlaeTcs npenMyLecTBEHHO BHe paboyero Koneca oT LeHTpa

K nepudpepun.

B.1.9 wHekoBbIN Hacoc (inclined Archimedean screw pump): Hacoc TpeHus, B
KOTOPOM XuaKas cpefa nepemeLLaeTcs Yepes BUHTOBOW LUHEK B HanpaBfieHUn ero
oCMW.

B.1.10 anckoBbiM Hacoc: Hacoc TpeHusi, B KOTOPOM xuakad cpeda
nepemeLlaeTcs Yepes paboyee Koneco OT LieHTpa K nepudepun.

B.1.11 BMOpaunMoHHbIN Hacoc: Hacoc TpeHuss, B KOTOPOM >uakKas cpega
nepemMeLLaeTcsi B NpoL,ecce BO3BPATHO-NOCTYNATENbHOIO ABUKEHWS.

B.1.12 ctpynHbIN Hacoc (water ejector): Hacoc TpeHus, B KOTOpoM X»uakas cpeaa
nepemeLLaeTCs BHELLHUM NMOTOKOM XUAKOW cpeqbl.

B.1.13 HaKNOHHOAUCKOBbLIN Hacoc: Hacoc TpeHusi, B KOTOPOM uakKasi cpega
nepemeLlaeTcs OT LeHTpa K nepudepunn BpaLLatoLLErocst HaknoHHOro gucka.

B.1.14 ueHtpobGexHO-BMXpeBOU Hacoc (inclined rotor pump): OuHamudeckun
Hacoc, B KOTOPOM Xuakas cpefa nepemMellaeTcs OT LeHTpa K nepudepum n no
nepudpepun paboyero koneca (Konec) B TaHreHumnanbHOM HanpasreHUw.

B.1.15 xectkononactHoun Hacoc: OceBour Hacoc, B KOTOPOM MOSIOXKEHME NonacTen
paboyero Koneca OTHOCUTESNBHO CTYNUL bl MOCTOSIHHO.



B.1.16 noBopotHO-nonactHon Hacoc (axial flow pump with adjustable or variable
pitch blades): OceBon Hacoc, B KOTOPOM MOroXeHne rnonacTten paboyvero koneca
MOXET perynmpoBaTbCH.

B.1.17 3akpbITO-BUXpEeBOM Hacoc: BuxpeBon Hacoc, B KOTOPOM Xuakad cpega
NoABOAMTCS HEMOCPEACTBEHHO B HEMOABWXHbIN KOSbLIEBOW KaHar.

B.1.18 okpbiTOo-BMXpeBon Hacoc (side channel pump): BuxpeBon Hacoc, B
KOTOPOM >KMaKkas cpefa MNOABOAMTCS B HEMOABWXKHBLINA KOMbLIEBOW KaHan 4epes
pabouyee Koneco.

B.1.19 nabupuHTHbIN Hacoc: LHekoBbIM Hacoc, B KOTOPOM LIHEK U obonma
MMEIT Hape3Kn NPOTUBOMONOXHOIO HanpaBIeHNs.

B.1.20 yepBsAYHbIN Hacoc (scoop pump): LLHekoBon Hacoc ¢ obovmon 6e3
Hape3Ku.

B.1.21 06beMHbIN Hacoc (positive-displacement pump): Hacoc, B KoTopom
Xunokas cpega nepemMeliaeTcsl nyteM  NepuoaMYecKoro M3MeHeHus obbema
3aHMMaeMON el Kamepbl, NONEPEMEHHO COOBLLAILIENCA CO BXOAOM U BbIXOAOM
Hacoca.

B.1.22 potopHbin Hacoc (rotary-displacement pump): O6bemHbli Hacoc C
BpawaTenbHbiM UM BpalwaTenbHbIM 1 BO3BPATHO-NOCTYNAaTENbHbIM ABUXEHNEM
paboymnx opraHoOB HE3aBMCUMO OT XapaKkTepa ABMXEHUS BeOyLLUero 3BeHa Hacoca.

B.1.23 Bo3BpaTtHO-noctynatenbHbin Hacoc (oscillating displacement pump):
O6beMHbIN HAcoCc C MPAMOSMHENHbIM BO3BPaTHO-NOCTYNaTeNbHbIM [ABUXEHUEM
pabo4rx opraHoB HE3aBVMCUMO OT xapaKkTepa OBWXEHUS BEAYLLEro 3BeHa Hacoca.

B.1.24 kpblnbyatbIn Hacoc (Semi-rotary pump): O6BbEMHbBIN HAcoC C BO3BpPaATHO-
MOBOPOTHbIM ABWMXEHMEM pabovmMx OpraHOB HE3AaBMCUMO OT XapakTepa LBWKEHUS
BeOyLLEero 3BeHa Hacoca.

B.1.25 BpawarenbHbIn Hacoc: O6beMHbIN HAacoCc C BpawaTeribHbIM ABMXKEHNEM
BeOyLLEro 3BeHa Hacoca.

B.1.26 npamogeuctByrolmn Hacoc (direct acting pump): O6bemMHbI Hacoc C
BO3BPATHO-MOCTYNaTeNbHbIM ABWWKEHNMEM BeayLLEero 3BeHa Hacoca.

B.1.27 noBopoTHbIM Hacoc: OOGbeMHbIM HacoC C BO3BPATHO-MOBOPOTHLIM
ABWKeHVEM BeayLLero 3BeHa Hacoca.

B.1.28 poTtopHo-BpawatenbHbI Hacoc: POTOPHbIN HAcoc C BpawaTerbHbIM
ABWKeHneM paboynx opraHoB.

B.1.29 poTtopHo-nocTtynartenbHbIM Hacoc: POTOPHbIN Hacoc ¢ Bpal@aTenbHbIM U
BO3BPATHO-MOCTYNaTENbHbIM ABWKEHNEM PabOYNX OpPraHoB.

B.1.30 poTOpHO-NOBOPOTHLIA Hacoc: POTOpHbIM Hacoc C BpallaTenbHbIM W
BO3BPATHO-MOBOPOTHbLIM ABWXEHMEM paboymx OpraHoB.

B.1.31 3ybuyatbin Hacoc: PoTOpHO-BpawaTenbHbii HAacoc C NepemMeLleHneEM
XNOKOW cpeabl B NNIOCKOCTU NEPneHaMKynspHON OCcu BpaLleHnsa pabo4vmnx opraHoB.



B.1.32 BUHTOBOM Hacoc (screw pump): PoTopHO-BpallaTenbHbI Hacoc ¢
nepemMeLleHNeM XMAOKOW cpefbl BAOSMb OCU BpaLlleHns pabo4vmx opraHoB.

B.1.33 wecTtepeHHbIn Hacoc (gear pump): 3ybyaTbli Hacoc C paboynmm
opraHamMn B BuOe LWeECTepeH, obecneymBalLMX reOMETPUYECKOe 3aMblKaHue
pabouyen kamepbl 1 NepenaloLLMX KPYTSALMA MOMEHT.

B.1.34 konoBpaTtHbIn Hacoc (rotary piston lobe type pump; lobular pump):
3ybuyatbin Hacoc ¢ pabounmn opraHamu B BuAe POTOPOB, OBGecneymBaroLLmX
TONMbKO reOMETPUYECKOE 3aMblKaHne paboyen kamepsbl.

B.1.35 wnaHroBbin Hacoc (flexible tube pump): 3ybuatbii Hacoc ¢ paboymm
OpraHom B BMZ€E YNPYroro LraHra, NepexMMaemoro BpaLlaloLLMMMNCS POSiKaMu.

B.1.36 ogHoBMHTOBOM Hacoc (helical rotor pump): BUHTOBOM Hacoc, B KOTOPOM
3aMKHyTasi Kamepa obpasoBaHa BUHTOM 1 HEMOABWKHOM 06 OMMON.

B.1.37 mHoroBmHToBOM Hacoc (multiscrew pump): BMHTOBOM Hacoc, B KOTOPOM
3aMKHyTasi kamepa obpasoBaHa 6oree 4yem Tpemsa BUHTaMK, HaxXoOSAWMMUCS B
3auenneHnn, U HenoaBWXKHON 0OOMMON.

B.1.38 potopHo-nopwHeBon Hacoc: PoTopHo-nocTynatenbHbIi Hacoc C
paboynmmn opraHamun B BUAE NOPLLUHEN UK NNYHXEPOB.

B.1.39 wmbepHbIn Hacoc (roller vane pump, sliding vane pump): PoTopHo-
nocTynaTenbHbIN HAacoc ¢ paboymmMn opraHamu B Buae LWnbepos.

B.1.40 akcnanbHo-nopwHeBon Hacoc (axial piston pump): PoTopHO-nopLuHeBON
Hacoc, Y KOTOPOro OCb BpaLLeHUs poTopa naparsnernbHa ocsiM pabodmnx opraHoB Um
COCTaBNsET C HUMU Yrori MEHee Ui paBHbIn 45°.

B.1.41 pagnanbHo-nopLiHe Bon Hacoc (radial piston pump): PoTopHO-nopLuHEBON
Hacoc, Yy KOTOpPOro OCb BpalleHVMs poTopa neprieHauKynspHa ocaMm paboumnx
OpraHoB UM cocTasBnsieT ¢ HUMK yrorn 6onee 45°.

B.1.42 Hacoc ¢ HaknoHHbIM Gnokom (axial piston pump of the rotary cylinder
type): AkcuanbHO-NOpPLUHEBON HACOC, Y KOTOPOro OCU BefyLlero 3BeHa u potopa
HaKITOHHOro OJioKa nepecekarTCcS.

B.1.43 Hacoc ¢ HaKNMOHHbLIM AUCKOM: AKCUHarnbHO-MOPLUHEBOM HACcOC, Y KOTOPOro
BeAyLLee 3BEHO M POTOP pacnosioXeHbl HA O4HON OCW.

B.1.44 nnactmHyatbin Hacoc (vane type pump): LLUubGepHbIn Hacoc, B 4uMCIro
pabo4nx opraHoB KOTOPOro BXOAAT LUMOEpPhbI, BbINOSIHEHHbIE B BUAE MIACTUH.

B.1.45 dourypHo-wumbe pHbIn Hacoc: LLinbepHbii Hacoc, B YMcno pabodnx opraHoB
KOTOPOro BXoAAT Wnbepbl urypHOro npodomnsi.

B.1.46 Hacoc ofHOKpaTHOro AeucTBUA: POTOPHbIN Hacoc, y KOTOPOro >Xuakas
cpefa BbITECHSETCS U3 3aMKHYTON KaMepbl OAUH pa3 3a oguH 060poT poTopa.

B.1.47 Hacoc MHOrokpatHoro geuctBusa: POTOpPHbIN HAcoc, y KOTOPOro >uakas
cpeda BbITECHSETCH M3 3aMKHYTOM KaMepbl HECKOMbKO pa3 3a oguH obopoT
poTopa.



B.1.48 nopwHeBoM Hacoc (piston pump): Bo3BpaTHO-NoCTynaTenbHbIn Hacoc, y
KOTOporo pabo4ne opraHbl BbINOSHEHbI B BUAE MNOPLUHEN.

B.1.49 nnyHxepHbIn Hacoc (plunger pump): Bo3BpaTHO-NocTynaTenbHbIA Hacoc,
y KOTOpOro pabo4ne opraHbl BbINOMHEHbLI B BUAE NIYHXEPOB.

B.1.50 anadparmeHHbIN Hacoc (diaphragm pump): BosspaTHo-nocTynaTenbHbINn
Hacoc, y KoToporo pabo4ve opraHbl BbIMOSHEHbI B BUAe yrnpyrux agnadgparm.

B.1.51 BanbHbIN Hacoc (power pump): BosBpaTHO-nocTynatesnbHbIN Hacoc C
BpaLwaTenbHbIM OBWKEHMEM BE4YLLErO 3BEHA.

B.1.52 kpuBowMnHbIN Hacoc (crank pump): BanbHbIn HAacoC C KPUBOLLMMHO-
LLUATYHHbIM MEXaHU3MOM Nepeaayn ABMKEHNS K paboymm opraHam.

B.1.53 kynadkoBbIn Hacoc (piston pump with cam drive): BanebHbln Hacoc c
Kyfla4KOBbIM MEXaHM3MOM Nepenayum OBKEHNsS K paboymm opraHam.

B.1.54 akcnanbHo-KynadykoBbln Hacoc (swash plate operated pump):
Kyna4ykoBbIn HAacoC, Y KOTOPOro OCb BpaLLeHWs BedyLlero 3BeHa naparnefnibHa ocu
paboymnx opraHoB UK COCTaBMAET C HUMW Yrofl MeHee U paBHbIN 45°.

B.1.55 paguanbHo-Kyna4ykoBblA Hacoc: KyrnaykoBbli Hacoc, y KOTOPOro oOCb
BpalleHns Bedyllero 3BeHa neprneHaukynsapHa ocu paboymx OpraHoB unu
COoCTaBnseT ¢ HUMM yron 6ornee 45°.

B.1.56 mHoronopwHeBon Hacoc (multicylinder pump): [lNopwHeBon Hacoc, y
KOTOPOro YMCIIo NopLUHen bonee Tpex.

B.1.57 mHoronnyHxepHbin Hacoc (multiplunger pump): lNMoplHeBOM Hacoc, y
KOTOPOro YMCIio NiyHxepoB 6oree Tpex.

B.1.58 Hacoc opHocTOpoHHero peunctBuAa (single acting piston pump):
BosBpaTHO-nocTynatenbHbl HAacoC, Y KOTOPOro XuAKas cpeda BbITECHAETCHA U3
3aMKHYTOM Kamepbl Npu ABXeHUN paboyero opraHa B O4HY CTOPOHY.

B.1.59 Hacoc paBycTtopoHHero peuctBua [bucket pump (double acting)]:
BosBpaTHO-NocTynatenbHbI HAcOC, Y KOTOPOro »uaKas cpefa BblTECHAETCH U3
3aMKHYTOM KaMmepbl Npu ABWXKEHUN paboyero opraHa B 06e CTOPOHbI.

B.1.60 audpdhepeHumanbHbin Hacoc (differential piston pump): BospatHo-
nocTynaTenbHbIA HAcoC, y KOTOPOro »uakas cpeda 3anonHAeT (BbITECHSETCSA)
3aMKHYTYI0O Kamepy npu ABwkeHun pabovero opraHa B 06e CTOPOHbl U
BbITECHAETCSA (3anOSHAET) U3 Hee Npu ABMKEHUN paboyvero opraHa B Of4HY CTOPOHY.

B.1.61 noctynatenbHO-NOBOPOTHbLIN Hacoc: Bo3BpaTHO-NocTynaTeslbHbIN Hacoc
C BO3BPaTHO-MOBOPOTHbLIM ABWXEHMEM BeAYLLEro 3BeHa.

B.1.62 ogHOCTOPOHHMK Hacoc: OObeMHbI Hacoc, y KOTOporo ocu paboumx
OpraHoB napassenbHbl U pacnonoXeHbl Mo OA4HY CTOPOHY OT ero NpuBoaa.

B.1.63 onno3ntHbin Hacoc: OO6beMHbIM Hacoc, y KOToporo paboudune opraHbl
pacnonoXeHbl Ha 04HOM OCK NO 06e CTOPOHbLI ero NpuBoAaa.



B.1.64 V-o6pa3HbIin Hacoc (V-type piston pump): O6BbEMHbIN HAacoc, y KOTOPOro
paboyune opraHbl pacnofiokeHbl Ha ABYX NepeceKkaroLLmMXCs OCsX Mo OgHY CTOPOHY
OT ero npusoaa.

B.1.65 3Be3no006pa3HbIn Hacoc: OObeMHbIN HAacoc, y KOTOPOro paboune opraHbl
pacnonoXeHbl HA HECKOSbKMX NEPECEKAOLLMXCS OCSAX.

B.1.66 ogHOopsAAHbIM Hacoc: O6beMHbIN HAacoc, Y KOTOPOro ocu pabo4ymx opraHoB
pacnosioKeHbl B OAHON MIIOCKOCTM.

B.1.67 MHoropsigHbIn Hacoc: O6beMHbIt Hacoc, Yy KOTOPOro ocu paboymx
OpraHOB PacnosioKeHbl B HECKOMbKNX NapanrerbHbIX MAOCKOCTAX.

B.1.68 ropusoHtanbHbIM Hacoc (horizontal pump): Hacoc, y KoToporo ocb
pacnosiokeHnsa, nepemMeLleHns unm BpalleHus paboymx OpraHoOB pacrosioxeHa
FOPU30HTarbHO BHE 3aBUCUMOCTW OT PacrosioKeHMs1 OCY NpUBO4a Ui nepegadun.

B.1.69 BepmkanbHbIM Hacoc (vertical pump): Hacoc, y koToporo ocb
pacnosiokeHnsa, nepemMeLleHns unm BpalleHus paboyumx OpraHoOB pacrosioxeHa
BEPTMKaNbHO BHE 3aBUCMMOCTM OT PacnosioXeHNs OCY NpPMBOAA Ui Nepeaayn.

B.1.70 koHconbHbIN Hacoc (pump with overhung impeller): Hacoc, y koTtoporo
paboumne opraHbl pacnosoXeHbl Ha KOHCOSIbHOW YacTu ero Bana.

B.1.71 Hacoc ¢ BbIHOCHbIMM onopamu (pump with external bearings): Hacoc,
NOALLMNHUKOBBLIE ONOPbI KOTOPOrO M30NMPOBaHbl OT NO4AaBaeMON XUOKOW cpeab!.

B.1.72 Hacoc ¢ BHyTpeHHUMM onopamu (pump with internal bearings): Hacoc,
NOALLUMNHMKOBbIE ONOPbLI KOTOPOro CornpuKacarTCAa C NogaBaeMon XUOKON Cpenon.

B.1.73 Hacoc ¢ 60koBbIM Bxogom (side suction pump): Hacoc, Kk kKoTopomy
XnaKkas cpeda nogBoOAUTCS B HampaBrieHUW, MepreHAMKYNSapHOM Ocu paboumx
OpraHoB.

B.1.74 Hacoc ¢ oceBbIM BxoaoMm (axial suction pump): Hacoc, y kKoToporo »uakas
cpeda nogBoauTCA B HanpaBfeHnM ocu paboymx opraHoB.

B.1.75 Hacoc aByctopoHHero Bxopga (double entry pump): Hacoc, y koTtoporo
Xunakasa cpega nogBoguTcs K pabodnm opraHam ¢ ABYX MPOTUBOMONOXHBIX CTOPOH.

B.1.76 ogHOCTyneHYaTtbIn Hacoc (single stage pump): Hacoc, B KOTOpOM »uakas
cpeaa nepemeLlaeTcs OgHUM KOMMNAEKTOM paboynx opraHos.

B.1.77 mHOoroctyneH4yatsIn Hacoc (multistage pump): Hacoc, B KOTopom uakas
cpega nepemellaeTcsl nocrnegoBaTeflbHO HECKONbKUMW KOMMSIEKTamu paboumnx
OpraHoB.

B.1.78 ogHonoTo4HbIN Hacoc (single entry pump): Hacoc, y KOToporo »uvakas
cpefa nogaeTtcs Yyepes oguH O0TBoS.

B.1.79 aByxnoTo4yHbIn Hacoc (double entry pump): Hacoc, y koToporo xuakas
cpefa nogaetcs Yepes ABa 0TBOAA.

B.1.80 MHOronoTo4yHbIM Hacoc: Hacoc, y KOTOpOro vakaa cpega nogaercs
Yyepes HECKOIbKO OTBOAOB.



B.1.81 cekumoHHbIn Hacoc (stage chamber pump): MHorocTyneH4atbli wnm
MHOIOMOTOYHbI HACOC C TOPLLOBLIM PA3beMOM KaXaon CTyNeHN.

B.1.82 Hacoc ¢ 3awuTHbIM Kopnycom (armoured pump): Hacoc ¢ BHyTpeHHUM
CbEMHbIM KOPMYCOM, CTOMKUM K BO34,EMNCTBUIO NOAABaEMO XNOKOW Cpeabl.

B.1.83 dbyrepoBaHHbIN Hacoc (lined pump): Hacoc, npoTovHast YacTb KOTOPOro
dyTepoBaHa maTtepmanom, CTOMKMM K BO34EMNCTBMIO NOAaBaeMOW XNOKOW cpeabl.

B.1.84 ckBaXunHHbIW Hacoc [(shallow) well pump]: T[lorpyxHon Hacoc,
yCTaHaBNMBaEMbI B CKBaXXMHE.

B.1.85 Hacoc ¢ TpaHCMMCCUOHHLIM Banom: Hacoc, y KOTOpOro npvBOASLLIMNA
ABuraternb U HACOC COeAMHEHbI NPOMEXYTOYHbIM BarioM.

B.1.86 o6pammMmbIn Hacoc: Hacoc, paboTarolwmin Takxe B pexxume asuratens.

B.1.87 Hacoc ¢ peBepcuBHbLIM NOTOKOM (reversible pump): Hacoc, y koTtoporo
BO3MOXHO W3MEHEHWE HanpaBfieHUs OBWXKEHMS NoAaBaeMoWn XMOKOW cpefbl Ha
NPOTMBOMNOSIOKHOE.

B.1.88 perynupyembin Hacoc (variable capacity pump): Hacoc, o6ecneuymBatoLmi
B 3ajaHHbIX Npeaenax M3MeHeHVe nogayu, a 'y AMHaMUYeCcKNX HAaCOCOB M Hamnopa.

B.1.89 po3npoBoYHbIN Hacoc (proportioning pump): Hacoc, obecneymBatomin
nogadyy ¢ 3ajaHHON TOYHOCTHHO.

B.1.90 pyuHonn Hacoc (hand pump): Hacoc, B KOTOpoM »uakaa cpega
nepemeLLaeTcs 3a CHET MYCKYIbHOWM CUIbl YeroBeka.

B.1.91 camoBcacbiBarowmm Hacoc (self priming pump): Hacoc, o6ecneuymBatoLmin
camo3anosfiHeHne NoABOASLLEro TPYOONpoBOAa XUAKON Cpeaon.

B.1.92 Hacoc ¢ npeABKMHOYEHHOU CTyneHbr: MHOrocTyneH4aTbli Hacoc, B
KOTOPOM nepBasi CTyNeHb ChAyXuUT ONs YnyyleHus YCIioBMWA MOLBOAA >KALAKOW
cpefbl KO BTOPOW CTYMEHW.

B.1.93 Hacoc ¢ npeAaBKnO4YeHHbIM KomecoMm: Hacoc € [OMONHUTENbHbLIM
paboyrm Konecom B noaBoae.

B.1.94 repmemuHbIn Hacoc (glandless pump): Hacoc, y KOTOporo MOfHOCTbIO
MCKITKOYEH KOHTaKT NoaBaeMOoN XNOKOM Cpefbl C OKpyxatoLuen aTMoCcdepon.

B.1.95 B3pbiBOo3awmLILUeHHbIXW  Hacoc: Hacoc, KOHCTpPYKUMSI ~ KOTOPOro
obecneunBaeT B3pbiBOHE30MaCHy0 aKcnnyaTaumnio B 3afaHHbIX YCIOBUSX.

B.1.96 manowyMHbIN Hacoc: Hacoc, npn paboTte KOTOpOro LymM HaxoguTcs B
npegenax 3agaHHbIX HOPM.

B.1.97 manomarHuTtHbIN Hacoc: Hacoc, matepuanbl getanen KoToporo obrnagatoT
MarHUTHbIMM CBOMCTBaMM B Npeaerniax 3agaHHbIX HOPM.

B.1.98 ynapoctonkuin Hacoc: Hacoc, coxpaHswoumi paboTtocnocobHOCTb B
YCNOBUSX BO34ENCTBUSA 3aaHHbIX YCKOPEHUN.



B.1.99 ob6orpeBaeMbIn Hacoc [jacketed pump (heated)]: Hacoc, npoToyHasa yacTb
KOTOporo ob6orpeBaeTcsa OT NOCTOPOHHENO NCTOYHMKA SHEPIUN.

B.1.100 oxnaxgaeMmbin Hacoc [jacketed pump (cooled)]: Hacoc, npoToyHas YacTb
KOTOPOro oxnaxgaeTcs OT MOCTOPOHHENO NCTOYHMKA SHEPTUN.

B.1.101 craumoHapHbIn Hacoc (stationary pump): Hacoc, npegHasHadeHHbI ang
paboTbl Ha byHOaMeEHTe.

B.1.102 nepeaBmxHon Hacoc (portable pump): Hacoc, nepemeliaembin B
npouecce aKcnnyatTauun.

B.1.103 BcTtpoeHHbIN Hacoc (integral pump): Hacoc, saBnsawowmicsa y3rnom gpyrown
MaLUMHbLI UK annapara.

B.1.104 anekTtpoHacocHbIn arperart (electrically driven pump): HacocHbin arperar,
B KOTOPOM NPUBOASALLMM ABUraTenem siBfseTcs anekTpoaBuraterbs.

B.1.105 typb6oHacocHbIn arperat (turbine driven pump): HacocHbeii arperat, B
KOTOPOM MpuBOAALLMM ABUraTenem asnsetca rugpo(nHeBMO)TypOuHa.

B.1.106 au3senb-HacoCHbIN arperat: HacocHbIN arperat, B KOTOPOM NpUBOASALLIM
Asuratenem ABnaeTcs gu3er.

B.1.107 moToHacocHbIN arperat: HacocHbI arperat, B KOTOPOM MNPUBOLSALLMM
Asuratenem siBnseTcs kapbopaTopHbIn ABUraTerb.

B.1.108 rupponpuBOAHbLIA HAaCOCHbIN arperart: HacocHbI arperat, B KOTOPOM
NpVBOASALLMM ABUraTernem ABnseTcs rmapoasuraTerb.

B.1.109 nHeBMONpuBOAHOMU HacocHbIN arperat (windmill pump): HacocHbIn
arperart, B KOTOPOM MPUBOASALLMM [BUraTernem siBfgeTcsa NHeBMoABUraTerb.

B.1.110 TypboHacoc: HacocHbI arperat ¢ NpuBOAOM OT TypOuHbI, Y3rbl KOTOPOW
BXOAAT B KOHCTPYKLIMIO Hacoca.

B.1.111 napoBon Hacoc (Steam pump): HacocHbli arperat ¢ npuMBOoAOM OT
NapoBOro LUWNMHAPA, pacnpeneniTernisHoe YCTPOMCTBO KOTOPOrO BXOAWUT B
KOHCTPYKLMIO Hacoca.

B.1.112 rugponpuBoaHON Hacoc: HacocHbin arperat Cc npvBOAOM  OT
rMapounnuHapa,  pacnpefenutenibHoe  YCTPOMCTBO — KOTOPOro  BXOAUT B
KOHCTPYKLIMIO Hacoca.

B.1.113 nHeBMoHacoc (air operated pump): HacocHbIn arperat ¢ NpMBOAOM OT
NHEBMOUWNMHAPA, pacnpeaenutensHoe YCTPOMCTBO  KOTOPOrOo  BXOAWUT B
KOHCTPYKLMIO Hacoca.

B.1.114 anekTpoHacoc: HacocHbIM arperat ¢ NpuBOAOM OT 3feKTpoaBuraTens,
y35bl KOTOPOrO BXOAAT B KOHCTPYKLMIO Hacoca.

B.1.115 akpaHuMpoBaHHbIN anekKTpoHacoc (canned motor pump): FepMeTUYHLIN
9JIEKTPOHACOC, Y KOTOPOro NosiocTb cTaTopa 3neKkTpoasuratens nusonMposaHa oT
XXUOKOW cpenpbl.



B.1.116 MokpocTaTopHbIn 3nekTpoHacoc (wet motor pump): [epMeTUYHbIN
9MIEKTPOHACOC, Yy KOTOPOro MOSIOCTb CcTaTopa 3fekTpoaBuratens OMbIBaeTCS
XUOKOW cpenoun.

B.1.117 aBTOHOMOKOHTYPHbIN 3f€KTPOoHacoc: [epMEeTUYHbIN 3MeKTpoHacoC C
AaBTOHOMHbIM KOHTYPOM CMa3Ku1 NOALLMMHMKOBbBIX OMNOP M OXITaXaeHus ABuraTens.

B.1.118 perynupyembin HaCOCHbIW  arperar: HacocHbln  arperar,
obecneymBaroLLMIA UIBMEHEHNE NOAAYN, a A4S AMHAMUYECKNX HACOCOB M Hanopa.

B.1.119 n03MpPOBOYHbLIN HAaCOCHbLIN arperat: HacoCHbIN arperat ¢ HECKOSTbKUMM
A031POBOYHBIMU HACOCaMM.

B.1.120 cMHXpoao03MpoOBOYHbIM HAaCOCHbIM arperat: [J03MpOBOYHbIN arperar, y
KOTOPOro OAHOBPEMEHHO W MPOMNOPLMOHANbHO WM3MEHAETCS nogadya BCEX ero
HacoCOB.

B.1.121 camoBcacbiBaloWmMi HACOCHbIM arperar: HacocHbli  arperar,
CHabXeHHbIN camoBcachbIBalOLLMM Hacocom nnm YCTPONCTBOM ans
camMo3anofiHeHNS NOABOASLLErO TPYOONpoBOAA XUAKON Cpeaon.

B.1.122 norpyxkHon HacocHbIn arperat (electro-submersible pump): HacocHbin
arperar, norpy>kaemblil Nog, ypoBEHb XNOKOWN cpeabl.

B.1.123 nonynorpykHo HacocCHbIA arperat: HacocHbI arperat C NOrpy>kHbIiM
HacoCcOM, ABuratesi KOTOPOro pacnorioXeH Hag NOBEPXHOCTHLIO XUOKON cpeabl.

NMpunoxeHune C (cnpaBo4Hoe). Buabl HacocoB
No NPUHUMNY OEeUCTBUSA U KOHCTPYKLUMN

MpunoxeHne C
(cnpaBo4HOe)
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nrowaab NPOXo4HOro CE4YEeHUs KrnanaHa 3.3.2.2%
nogava 3.1.3.2*
nogaya reomeTpuyeckas 2.3.1.2
nogaya gonyctuMmasi MakcumarbHas 2.1.3.2.6
nogada gonyctumasa MMHUMarnbHasa 2.1.3.2.7
nogada 3agaHHasi 2.1.3.2.2
nogada MakcmmMarnbHas 2.1.3.24
nogaya maccosasi 2.1.3.1
rnogadvya MMHUMarbHas 2.1.3.25

nogada MMHUMarbHasi, MpyM KOTOPOW MPOUCXOOUT MakcumasnbeHbin 2.2.1.2
A0NYyCTUMbIN HarpeB

nogaya Ha Bxoae 3.1.3.5*

noaaya Ha Bbixoae 3.1.3.6*



noga4vya HopmMalsribHad

nopaya obobemMHas

nogava orntuMarlibHada

nodaya nNpoMeXyTo4YHas!

nogava cTabunbHasg MUHUMarbLHO aonyctnmad

nogaYa tennoBad MUMHUMalbHO JONYyCTUMadA

nogaya yCTOVI‘-I nmBagd MMHMMaribHada

nogLnnHUK FVI,D,pO,D,I/IH&MI/I‘-IGCKI/IVI

NOALLMMHMK paauanbHbIi rMapoanHaMmmuYeckuin

NOALUMMHUK YMOPHbLIN MMAPOANHAMNYECKUN

rnokasaresib TUNoBOW

notepu MeXaHM4YeCcKon MOLLHOCTM Hacoca

noTeps rapaBnM4ecKoro Haropa

npueoa

MPUMNYCK Ha KOPPO3Uto

NPOMbIBKa MHXEKTOPHaA

NPpOMbIBKa yrnJjioTHEHUA

2.1.3.2.3

21.3.2

2.1.3.21

2.1.3.7

2.1.3.2.7.1

213272

2.21.1

211719

2.1.17.191

2.1.17.19.2

2.2.8.1

21115

2153

3.1.17.23*

3.1.17.5*

211712

3.1.17.11*



nynbCcauuna aaBJlieHUA

paboTa B napannenbHOM pexmme

pa60Ta B nocrieaoBartesibHOM pexmme

pabouni

paboyunin AonyCTUMBIN

pa3beEM OCEBOM

pasbeM paguanbHbIn

pacxof

pacxof B pasrpy304HOM yCTpOWCTBE

pacxof, NPOMEeXyTO4HOro oTbopa

pacyeTHbIN

pexum paboThl

pe3eps 4ns 06 CcnyxunBaHus

poTop

pPOTOP repMETUYHbLIN

2345

21173

21174

2.1.2.71

21.2.7.2

21176

21177

2132

2133

2.1.3.7

2.1.2.1

2.1.2.31

2.1.17.28

2299

2.1.17.18



cevyeHne ceara KrnaraHa npoxogHoe

cuna

cMnIeKkc, aynrekc, Tpunrnekc, MyrnbTUNJiekc

cucrtema

CKOPOCTb B rOPriOBYHE CPEeAHSis

CKOPOCTb B cefJie KranaHa

CKOpPOCTb B TOYKE CpeaHAA

CKOPOCTb UCTEeYEeHUA Yepes NpoxoaHoe ce4YeHne B KrarnaHe

CKOPOCTb J1IOKaribHad

CKOpPOCTb Ha BXoAe cpeaHdAA

CKOPOCTb Ha BXOfe YCTaHOBKU CpeaHsis

CKOPOCTb Ha BbIXOAE CPEAHSiS

CKOpPOCTb Ha BblXo4e YCTaHOBKU CpeaHAA

CKOPOCTb MIyHxepa

CKOpPOCTb NMOpLUHA

CMa3biBaHMe rnpoaykTom

CMeEeCb

2.3.2.1

2.1.15.2

2.3.6.3

2114

2.2.6.1

2.3.3.1

2.1.8.1

2332

2.1.8.6

2.1.8.2

2.1.84

2.1.8.3

2.1.8.5

2.3.3.3

2333

2.1.17.20

2.1.16.4



coaepxaHue rasa

cogepxaHve TBepaomn dasbl

TeMnepartypa gonyctmmMmasa MmakCmmMmarsibHasa

TOYKa rapaHTUnHasA

TOYKa nmkKkoBasd

To4ka paboyas

TO4Ka pabo4ero pexmma

y3en

ycroBust

yCcrioBusa 3agaHHble

yCTaHOBKa

YTEYKN BHYTPEHHNE

XapakTepucTuKa AaBrneHue/Temneparypa

xapakTepucTtumka Hacoca H(Q) pabouas

2.1.16.5

2.1.16.6

2.1.101

2.1.13.2

2272

2273

2.1.131

2.1.17.26

2115

21.2.21

2113

2311

21.24

2271



XapakTepuctuka Hacoca H(Q) HecTabunbHaa paboyas 22712

Xapaktepuctuka Hacoca H(Q) paboyasn ctabunbHas 22.71.1
xapaktepuctuka Hacoca NPSH kaButauunoHHas 21.13.6

XapakTepucTuka noTpebnsemomn MOLHOCTM Hacoca 21.13.4

Xapaktepuctuka yctaHoBkn NPSH kaBuTaumnoHHas 2.1.13.7

XapakTepucTuka apdekTMBHOCTM Hacoca 21.13.5

L

LMPKYNALMS 2.1.17.11
y

yacToTa BpaLleHus (nepemeLLeHns) 2.1.14 1

yacToTa BpaweHusa (nepemelueHust) gonyctumas noctosiHHaa 2.1.14.2
MakcuMarbHas

YyacToTa BpalleHnsa 3agaHHas 2.1.14.4
YacToTa BpaLleHus npegensHas 21.14.5
4yuncno obopoTOB KpUTUYECKOE 2.2.6.2
4yuncso 0BopOTOB KPUTUHECKOE CyX0e 2.2.6.3
4yuncno obopoTOB MOKPOE KpUTUHECKOoe 2264



aKcCnnyaTauOHHbIN 2.1.2.3
3IIEKTPOHACOC repMeTUYHbIN 211718

aHeprua yaenbHas 2.1.6

AndaBuUTHbIN yKa3aTeNnb TEPMMUHOB Ha
aHTTIMUCKOM fi3blKe



allowable

allowable operating range

allowable temperature range of the pump

allowable working

alternative

atmospheric pressure

auxiliary connections

axial load of pump rotor

axial spilit

balancing rate of flow

barrel casing

barrier liquid

basic design pressure

buffer liquid

21.2.6

2.2.1.3,
2.1.13.3

2.1.10.2

21.2.7.2

2.1.2.7.2

2.1.9.2

211717

2.1.15.4

21.17.6

2.1.3.3

22938

211713

2.1.9.15

211714



canned motor pump

canned rotor

CCW

circulation

clearance volume

clockwise rotation

close-coupled

component

conditions

connection loads

corrosion allowance

counter-clockwise rotation

coupling

coupling service factor

critical speed

Cw

211718

2.1.17.18

21.14.7

211711

2.3.5.1

21.14.6

2296

2.1.17.27

2115

2.1.151

21.17.5

21147

2.1.17.24

2.1.17.241

2.26.2

2.1.14.6



density

design

design axial load

design radial load

differential pressure

double acting

double casing

double flow

driver

driver power input

driver rated power output

dry critical speed

duty point

dynamic viscosity

face runout

flow rate

2.1.16.1

2.1.21

2.1.15.4.1

2.1.15.5.1

2.1.9.6.1

2.3.6.2

2297

2295

2.1.17.23

21113

21114

2.26.3

2.1.131

2.1.16.3

211710

2132



force

gas content

gauge pressure at point x

geometric displacement volume

geometrical flow

guarantee point

head

head at peak point

height

height of the inlet connection

height of the inlet manometer

height of the inlet side of the installation

height of inlet-side measuring point

height of the NPSH datum plane

height of the outlet connection

2.1.15.2

2.1.16.5

2.1.9.7

2353

2.31.2

2.1.13.2

2.1.5.1

2243

2142

2143

2149

2147

2.1.45

2154

2144



height of the outlet manometer

height of the outlet side of the installation

height of outlet-side measuring point

hydraulic efficiency

hydrodynamic bearing

hydrodynamic radial bearing

hydrodynamic thrust bearing

hydrostatic test pressure

inboard pump

injection flush

inlet area of the installation

inlet area of the pump

inlet pressure of the installation

inlet pressure of the pump

inlet rate of flow

installation

2.1.4.10

2.1.4.8

21406

21123

2.1.17.19

2.1.17.191

2.1.17.19.2

2.1.9.14

2.3.6.4

211712

2173

2.1.71

21938

2194

2.1.35

2113



installation NPSH curve

installation total head

intermediate take-off rate of flow

kinematic viscosity

leakage rate of flow

level difference

liquid pump

local velocity

loss of head

manifold

mass rate of flow

maximum allowable casing working pressure

maximum allowable continuous speed

maximum allowable flow

2.1.13.7

2.1.1.31

2.1.3.7

2.1.16.2

2134

2.1.4.11

2.1.17.2

2.1.8.6

2.1.5.3

2.3.6.6

2.1.3.1

2.1.911

21142

2.1.3.2.6



maximum allowable inlet pressure

maximum allowable temperature

maximum allowable working pressure

maximum axial load

maximum dynamic sealing pressure

maximum flow

maximum head

maximum inlet pressure

maximum outlet pressure

maximum pump power input

maximum radial load

maximum static sealing pressure

mean velocity at inlet

mean velocity at inlet area of the installation

mean velocity at outlet

mean velocity at outlet area of the installation

mean velocity at point

2.1.9.41

2.1.10.1

2.1.9.10

2.1.154.2

2.1.9.12

21.3.24

2244

21942

2.1.9.51

2233

2.1.15.5.2

2.1.9.13

2.1.8.2

21.84

2183

2.1.8.5

2.1.81



mean velocity at throat

mechanical efficiency

minimum allowable continuous speed

minimum allowable flow

minimum allowable stable

minimum allowable thermal flow

minimum continuous stable flow

minimum continuous thermal flow

minimum flow

mixture

moment

motor efficiency

multi-phase

multi-stage

net positive inlet pressure

net positive inlet pressure available

2.2.6.1

2.1.12.2

21143

21.3.2.7

2.1.3.2.71

213272

2211

2212

21325

2.1.16.4

2.1.15.3

21124

2.1.16.7

2293

2.3.4.7

23438



net positive inlet pressure required

net positive suction head

net positive suction head 3%

net suction head available

net positive suction head required

net positive suction head required for drop of 3%

nominal

normal

normal flow

NPIP

NPIPA

NPIPR

NPSH

NPSH datum plane

NPSH3

NPSHA

NPSHR

2349

2.1.55

2245

2.1.5.51

2.1.55.2

21553

2.1.29

2.1.2.5

21.3.2.3

2.3.4.7

23438

234.9

2.1.55

2221

2245,
21553

2.1.5.5.1

2.1.5.5.2



operating 21.2.3
operating conditions 2.1.2.3.1
operating point 2.2.7.3
optimum head 2241
optimum pump power input 2.2.31
optimum rate of flow 2.1.3.2.1
outboard pump 2.3.6.5
outlet area of the installation 21.74
outlet area of the pump 21.7.2
outlet pressure of the installation 2199
outlet pressure of the pump 2195
outlet rate of flow 21.3.6
overall efficiency 21.12.5
P

parallel operation 2.1.17.3

part 2.1.17.25



peak point

piston velocity

plunger velocity

pre-charge pressure

pressure at point x

pressure casing

pressure head

pressure of temperature rating

pressure pulsations

product lubrication

pulsation dampener

pump

pump best efficiency

pump driver

pump efficiency

pump efficiency curve

pump curve

2272

2.3.3.3

2333

2346

2.1.9.1

2.1.17.30

2.1.5.1.1

21.24

2345

2.1.17.20

23.6.7

2111

2.1.12.1.1

21.17.23

21121

2.1.13.5

2271



pump liquid

pump mechanical power losses

pump NPSH curve

pump power input

pump power input curve

pump power output

pump rated power input

pump total head

pump unit

pump unit total head

pumping chamber area

quenching

radial load of pump rotor

radial split

rate of flow

21171

2.1.11.5

21.13.6

21.11.2

2.1.13.4

211141

2.1.11.2.1

215132

2112

2.1.5.1.3.3

2323

2.1.17.15

2.1.15.5

21.17.7

21.3.2



rated

rated conditions

rated differential pressure

rated flow

rated inlet pressure

rated outlet pressure

rated speed

reference plane

relief-valve accumulation pressure

relief-valve back pressure

relief-valve reseat pressure

relief-valve set pressure

RL

rod load

rotodynamic pump

rotor

21.2.2

2.1.2.21

21.9.6.2

213.2.2

2.1.943

21.9.5.2

2.1.14.4

2.1.4.1

234.2

2344

2343

2341

2.3.54

2354

2.2.91

2299



seal flush

series operation

shaft deflection

shaft runout

shaft stiffness

shut-off head

shut-off pump power input

simplex, duplex, triplex, multiplex

single acting

single flow

single stage

slip flow

solid content

specific energy

specific speed

speed

stable pump HZ{{'] curve

211711

21174

2.1.15.6

21.17.8

2.1.17.9

2242

2232

2.3.6.3

2.3.6.1

2294

2292

2311

2.1.16.6

21.6

2282

2.1.141

22711



standby pump 2.1.17.29

standby service 2.1.17.28
static head 21.5.2
sub-assembly 2.1.17.26
submergible pump 2.1.17.22
submersible pump 2.1.17.21
suction-specific speed 2.2.8.3
swept volume 2.3.5.2
system 2114

T

test 2.1.2.8
throat area 2.2.51
throttle bush 2.1.17.16
total head 21513
trip speed 21.14.5
type number 2.2.81



unstable pump & (L)) curve 22712

\Y

valve seat area 2.3.2.1
valve seat velocity 2.3.3.1
valve spill area 2.3.2.2
valve spill velocity 2.3.3.2
vapor pressure of the pumped liquid 2.1.9.3
velocity head 21.5.1.2
velocity pressure 2.1.9.16
volume rate of flow 21.3.2
volumetric efficiency 2.3.5.5
w

wet critical speed 2.26.4
working 21.2.71
bubnunorpacpusn

[1] ISO 80000-1 Quantities and units - Part 1. General (BenninHbl 1 eguHULbI.
YacTtb 1. O6ume nonoxeHns)



YK 621.67-216.74:006.354 MKC 23.080 82 IDT

KnioueBble crioBa: HacocCbl, HACOCHbIN arperat, TepMuHbl W onpepgereHus,

dm3nyeckmne BennYmMHbI, HaNop, nogada, KaBUTAUMOHHLIM 3anac, Ko3dduLNEHT
ObICTPOXOAHOCTH

ONEKTPOHHbI TEKCT LOKYMEHTA
noarotosneH AO "Kogekc" n cesepeH no:
odmumnansHoe nsgaHve

M.: CtaHgapTuHdopm, 2015
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