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MNpeancnosue

Llenm, ocHoBHbIe NPUHLMNLI U OCHOBHOW NOPSAOK NpoBeAeHUs paboT No MeXrocyaapCTBEHHOW CTaH-
AapTusauum yctaHosneHbl B FOCT 1.0—2015 «MexrocyaapcTBeHHas cuctema ctaHaapTusaumnm. OCHOBHblIe
nonoxexus» n NOCT 1.2—2015 «MexrocyaapcteeHHasi cucteMa cTaHgapTusaumn. CTaHaapTbl MEXrocy-
AapcTBeHHbIe, NpaBuna u pekoMeHaaUun No MeXrocyfapcTBEeHHON cTaHaapTusauuu. Mpaeuna paspaboTku,
MPUHATASA, OBHOBNEHNA U OTMEHbI»

CBeneHusa o cTaHgapTe

1 NOArOTOBNEH Poccuitckoi accounaumein npomssoauteneit Hacocos (PAMH) Ha ocHoBe cobeTBEH-
HOro NepeBo/ia Ha PYCCKUIA SI3bIK aHIMOA3bIYHOW BEPCUM CTaHAapTa, YkasaHHOro B NyHKTe 5

2 BHECEH MexrocygapCTBeHHbIM TEXHUYECKUM KOMUTETOM No cTaHaapTusauum MTK 245 «Hacocbl»

3 NMPUHAT MexrocynapcTBeHHbIM COBETOM MO CTaHAapTU3auuu, MeTponiorMM U cepTudukaumm
(npoTokon oT 27 ceHTs6ps1 2016 1. Ne 91-1)

3a npuHaTUe NporonocoBanu:

KpaTkoe HaumeHoBaHWe CTpaHsbl Kop ctpaHbl CokpalleHHOe HauMeHoBaHUe HaLMOHANBHOTO opraHa

no MK (MCO 3166) 004—97 no MK (UCO 3166) 004—97 no cTaHgapTUsauuu

Apmenuns AM MuHakoHomuku Pecnybnuku Apmenust

Benapycb BY [occranpapt Pecny6nukn benapycb

Kupruans KG Kbipreiactangapr

Poccus RU Poccrangapt

TamKukmcTaH TJ TagxukcTanaapT

YabekuctaH uz YacraHpapt

4 TMpukasom PeepanbHOro areHTCTBa Mo TEXHUYECKOMY PEryriMpoBaHui0 U METPOSIOMU OT 2 UIoHS
2017 r.Ne 491-cT MmexrocygapcteeHHbln cTaHgapT FTOCT 33970—2016 (EN 16480:2016) BBeieH B AEUCTBME B
KayecTBe HaunoHanbHoro ctrangapta Poccuinckon ®egepauumc 1 aHBapsa2018r.

5 HacToawuin ctaHaapT asnseTcs MoandUUMpoBaHHbLIM MO OTHOLLEHUIO K EBPOMNENCKOMY cTaHaapTy
EN 16480:2016 «Hacocbl — MuHumanbHbli Tpebyemblit KM ueHTpo6exHbIX HacocoB Ans BOAbI»
(«Pumps — Minimum required efficiency of rotodynamic water pumps», MOD) nytem nepeHoca B 6ubnvorpa-
o U3 pasgena 2 paga CCbINOK Ha MeXayHapoaHble U eBponeicknue cTaHaapThl, He NPUHATLIE B cUCTEME
FOCT, n yaaneHusa npunoxeHns ZA, cMeicnosas UHOpMaLmsi KOTOPOro nepeHeceHa Bo BBegeHue. MNpovune
mMoauduKaLmn B TEKCTe cTaHgapTa BblAeNeHbl KYPCUBOM.

HaumeHoBaHWe HacTosilero crtaHdapTa WU3MEHEHO MO OTHOLUEHU K HaUMEHOBAHWIO YKa3aHHOro
€BpPOMnenckoro cTaHaapTa B COOTBETCTBUN C YCTOSIBLUENCA B OTEYECTBEHHOM NPaKTUKe TEPMUHOSIOTUEN.

EBponeickuin cTaHaapT paspaboTaH TeXHUYeckuM komuteTom no ctaHaaptusaumm CEN TC 197 «Haco-
cbl» EBponeickoro komuteta no ctangapTtusauum (CEN).

OdmumnanbHble 3k3eMNAsapbl MeXAyHapoAHOro cTaHAapTa, Ha OCHOBE KOTOPOro NOAroTOBNEH HACcTOS-
LM MeXrocyAapCTBEHHbIA CTaHAAPT, U MeXAYHapPOAHbIX CTaHAAPTOB, Ha KOTOPbIE AaHbl CCbINIKW, UMEINTCA B
PepepanbHOM areHTCTBE MO TEXHUYECKOMY PerynupoBaHunio U METPOSOTUN.

CBefeHunsi 0 COOTBETCTBUM CCbINTOYHBIX MEXIOoCyAapCTBEHHbIX CTaHAAPTOB MeXAyHapoAHbLIM cTaHAap-
Tam, NCMOMb30BaHHBIM B KQUECTBE CChIIOYHLIX B NPUMEHSIEMOM MEXAYyHapoAHOM cTaHAapTe, npMBeAeHbl B
OONOMNHUTENbHOM NpunoxeHun JA

6 BBEJEH BIEPBbLIE
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UHebopmauusi 06 usMeHeHUsIX K HacmosiueMy cmaHOapmy nybriuKyemcs 6 exe200HoM UHGHOPMaULUOH-
HoMm yka3amerie « HayuoHarbHele cmaHO0apmel», a MeKCM U3MEHEeHUU U MoMnpasoK — 8 eXXeMeCsIHHOM UHGhop-
MayuoHHOM ykasamene «HayuonanbHblie cmaHOapmei». B criyyae nepecmMompa (3aMeHbi) UnU OMMeHb!
Hacmosiweeao cmaHOapma coomeemcmeyiouiee ysedomiieHue bydem oOryb/ILUKOBAHO 6 EeXeMeCsYHOM
UHGbOPMayUOHHOM yKkazamerse «HauuoHansHele cmarOapmsi». Coomeemcmeyiowas UHhopmMayus, yee-
OoMrieHUE U meKCmbI pa3MeLaromecs maKkxe 8 UHghopMaluoHHOU cucmeme obujezo rofib308aHuss — Ha oghu-

uuarsnsHoMm cailime ®edepailbHO20 azeHMemea o MexHUYEeCKOMY peay/iuposaHUIo U Memposioauu 8 cemu
UHmeprem (www.gost.ru)

© CtaHpapTtuHdopm, 2017

B Poccuiickon ®enepaummn HaCTOAWMIA cTaHAAPT He MOXET BbITb NOMHOCTLIO UM YaCTUYHO BOCNPOU3Be-

[eH, TUpaXNpPoBaH U pacnpocTpaHeH B kayecTBe oduumManbHoro usgaHua 6es paspelueHus deaepansHoro
areHTCTBa No TeXHUYECKOMY PerynupoBaHunio U MeTPOrorum
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BBepeHue

EBponenckui ctaHgapT EN 16480 noaroTtoBneH TexHudeckum komutetom CEN TC 197 «Hacocui» B
COOTBETCTBUWN C MaHOATOM, BblAaHHbIM EBponeiickoi komuccuein U EBponeiickoil accoumnaumen csobogHom
TOProBnM Ha paspaboTky HOPMaTUBHOIO AOKYMEeHTa, NOATBEPXKAAIOLEro COOTBETCTBME NPoayKUMM obsasa-
TenbHbIM TpeboaHuam OupekTuebl 2009/125/EC (yctaHaBnMBaeT npasuna onpeaeneHns obssatenbHbIX
TpeboBaHWiA B OTHOLLIEHUU NpoAyKLMK, NoTpebnsiowwen aHepruio) u PernameHta EC 547/2012 (yctaHasnueaeT
ob6asaTenbHble TpeboBaHUA, NpeabABMSAEMbIE HENOCPEACTBEHHO K LLEeHTPOBEXHBIM HacocaMm, nepekaymsato-
LWmm BoAY).

HacTtosawuii ctaHgapT paspaboTaH B CBA3U C NOArOTOBKON EBpa3snMinckon 9KOHOMUYECKON KOMUCCUE TEX-
Hudeckoro pernameHTa EBspasuiickoro cotoza TP EADC «O TpeboBaHuax K 3HepreTudeckon acheKTUBHOCTH
3MEeKTPUYECKUX 3HEepronoTpebnAlLMX YCTPOMUCTBY, OCHOBAHHOMO Ha BbllLENepPeYUCIeHHbIX eBPONencKux
[IoKyMeHTax, B o6ecnedeHue ero TpeGoBaHWUi, NpeabABseMbIX B OTHOLLIEHUN Hanbonee pacnpocTpaHeHHbIX
TUNOB LLeHTPOBEXHBIX HACOCOB, NepeKaYnBaloLLIMX BOAY.
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M E X T OGCUY.APG CTHBETHTUHUBGB # C TAHOAPT

JHepreTuyeckan achdekTUBHOCTL
HACOCbI LEHTPOBEXHbIE OnA BOAObI

OnpeneneHne MMHUManbHO HEOGXOAUMbIX 3Ha4YeHUI Ko3adhpULMeHTa NOMe3HOro AecTBUs
U UHAEKCa 3HepreTudeckomn acgpchekTUBHOCTU

Energy effectiveness. Centrifugal pumps for water.
Evaluation of the minimal required efficiency and index of energy effectiveness

HaTta BBegeHnsa — 2018—01—01

1 O6nacTb NnpUMeHeHus

HacTtosiymin ctaHgapT ycTaHaBNMBaeT METOAbl ONpeaerieHns 1 NOATBEMKASHNS 3HAYeHNs nHaekca
aHepreTuyeckol apeKTUBHOCTU OTAEMbHbIX FPYNN LEeHTPOoBEXHbIX HACOCOB, UCMONb3YeMbIX AMsi Nepekayvu-
BaHUSA YNCTOWN BoAbl (BKIOYas Te, KOTopble ABMNSOTCSA KOMNOHeHTaMu apyroro o6opyaoBaHust), ¢ NpoTOYHON
YacTbio, BbIMOMHEHHON U3 NOObIX MaTepuanos, Co CreayoLUMN OrpaHNYEHUSIMU:

Mo TexXHUYECKNM XapaKkTepucTukam:

- pabodee gaBneHue B kopnyce Ao 16 aTM (KOHCOMNbHbIE HACOCHI);
- paboyee gaBneHuve B kopryce o 25 aTM (MHOrocTyneH4YaTble Hacochl);
- AvanasoH paboyel TemnepaTypbl NepekadnsaeMoi Bogsl ot muHyc 10 °C go +120 °C.
Mo KOHCTPYKTUBHBIM TUNAM:
- KOHCOINbHBIE U JIUHENHbIe Hacochl (C pacyeTHbLIM JaBneHneM B kopnyce Ao 16 atm);
- BepTUKarbHble MHOTOCTYMEeHYaTble HACOChI (C pac4eTHBIM AaBeHUeM B kopnyce Ao 25 atm);
- MOrpyXHble CKBaXXWHHbIE MHOrOCTYneH4YaThle (Mpu paboTe Ha Boae c Temnepatypoin ot 0 °C o 90 °C);
- Hacockl cneuunanbHbIX KOHCTPYKLUMWIA (CM. 5.5.4).

MoapobHoe onvcaHne rpynn HAacoOCOB N UX TEXHUYECKUX MapamMeTpoB, Nognagarolimx noj AencTBue

HacTosILLero cTaHaapTa, MPUBeAeHO B MPUIOXKeHUW A.

MpwnmeyaHune— BonbWMHCTBO HACOCOB, NoAgNaaatoWmMX Noa AeNCTBUE HaCTOSLWEro cTaHaapTa, NpeacTasns-
0T cOOOM NPOAYKLMIO MacCcoBOro nponssoacTea. Hacockl 6onblUNX pa3MepoB, XapakTepUCTUKM KOTOPbIX 6IM3KK K rpaHuy-
HbIM 3Ha4YEHWSAM YKa3aHHbIX AYana3oHoB NPUMEHEHUS, UMeloT Gonee H13kue o6beMbl BbiNycka.

Cxema npuMeHeHna HactTodAwlero CtTaHgapTa npeacraBneHa Ha pucyHke 1.

WU3paHne opmumnanbHoe
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MuHUManbHO HeoBXOaAWMBIV UHAEKC
3HeproaEeKTUBHOCTM HACOCOB Ans BoAbl. MeToabl
onpegeneHns ero 3Ha4eHus U NoATBEPXAESHUs!

Y

Y

!

Onpenenexue 3HaueHuin KNp
Hacoca, COOTBETCTBYIOLLIUX
yKa3aHHOMY WHAEKCY
aHeproathdeKkTMBHOCTH

MpoBeaeHne He3aBUCMMOon
9KCrepTUabl NoATBEePXXASHUSA
COOTBETCTBUS yKasaHHOMY
3Ha4YeHUIO MHABeKca

MeToa onpeneneHus 3Ha4YeHUs
MHAEKCA 3HeproaPeKkTUBHOCTH
onpegensieTcs NpousBoAnTeNeM

[cm. pa3nen 4, ypaBHeHus [em. pasgen 4, ypaBHeHus (4.4),
(4.4), (4.6), (4.7) v Tabnmuy 3] (4.6), (4.7) n TaBnuuy 3] .
v 8
(]
Meroa nogTBepxaeHus s
3HaYEHUs MHAeKca o
3HeproadeKTMBHOCTU F3
U3 npunoxexus I &
\ i \
MpoBsepka » MpenocrasneHue
OOKYMeHTauuu [OKyMeHTauun
DokymeHTauus OokymeHTauua
He npuHsaTa npuHATa
Mposenexve
> MCTbITaHWIA 3":"6:3"23 uugﬁzca
(cm. paapen 7) OATBEPKA
1 Het gokymeHTauum

PucyHok 1 — Cxema npumeHeHns HacToALWEro craHaapra

2 HopmaTuBHbI€e CCbISIKK

B HacTosileM cTaHaapTe UCNoNb30oBaHa HOpMaTUBHAs! CChIfIKa Ha CriefyoLLuin MeXrocy1apCcTBeHHbIN
cTaHaapT:
FOCT ISO 9906—2015 Hacocb! duHamuyveckue. Memodsi ucrisimarui. Knaccel moyHocmu 1,2u 3

MpwumeyaHwue—Ipy NoONb30BaHUN HACTOALWMM CTAHAAPTOM Lienecoobpa3sHo NpoBEPUTL AENCTBUE CCbINOY-
HbIX CTaHOAPTOB (KNaccudukaTopoB) Ha TEPPUTOPUM rocyaapcTBa Mo COOTBETCTBYIOLWLEMY yKasaTernio CTaHAapToB
(v knaccudunkaTopoB), COCTABNEHHOMY NO COCTOAHUIO HAa 1 AHBAPA TEKYLWEro roaa, v No COOTBETCTBYIOWUM UHDOpMaun-
OHHbIM yKa3artensm, OI'IyGJ'IMKOBaHHbIM B Tekywem rogy. Ecnun ccbinovHbin AOKYMEHT 3aMeHeH (VI3MeHeH), TO Npn NONbL3O-
BaHUM HACTOAWMM CTaHOAApPTOM cnegyeT PYyKOBOACTBOBATbCA 3aMEHEHHbIM (M3MEHEHHbIM) cTaHgapToMm. Ecnn
CCbINOYHbIN AOKYMEHT OTMEHEeH bes 3aMeHbl, TO NONoOXeHne, B KOTOPOM AlaHa CCbifIKa Ha Hero, NpuMeHAeTCA B HacTu, He
3aTparMBailowWwen 3Ty CCbIKy.

3 TepMuHbI M onpeaeneHun

3.1 O6wue nonoxeHus

B HacTosiLeM cTanAapTe UCNONb3YTCS BENUYUHBIL, onpeaeneHns, 6ykseHHble 0603Ha4YeHUst U eguHULbI
usmepeHus, ucnonbayemsie B FOCTISO 9906, a Takxe Te, KOTOpble NpUBoAATCA B noapasgene 3.2. B otnuune
oT FOCT ISO 9906 noapasaen 3.2 coaepXxuTt cneunanbHble onpeaeneHns TepMUHOB Hapsaay CO CBA3AHHBLIMA
€ HUMK 6ykBEHHBIMU 0603HaYEHUSIMU, KOTOpbIe NpuBedeHbI B [1].

B tabnuue 1 npeacrasneH nepeyeHb BykBEHHbIX 0603HaYEeHUI hU3NIECKUX BEMUYUUH, UCTIONb3YeMbiX
B HacToslem cTaHaapTe. B Tabnuue 2 npeacrasneH CNMCOK NOACTPOYHBIX UHAEKCOB C paclliMdpoBKON 3HaUe-

2
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HUA. Micnonbayemble B HacTosiLeM cTaHaapTe onpeaerneHus n 6ykeeHHble 0603HaueHnsi pusnyeckux BenMymH
B 6ONbLUMHCTBE CBOEM COOTBETCTBYHOT UCNONb30oBaHHLIM B FOCT ISO 9906. dusnyeckue BenuuuHbl, onpeaie-
neHus 1 bykeeHHble 0603HavYeHNs, ucnonbayemble B FOCT /SO 9906, Ho He siBNsiIOLLnMECs HeoBXoANMBIMA A1
UCMOMb30BaHMSA B HACTOSILLEM CTaHAAPTe, He BXOAAT B noApasaen 3.2 u tTabnuubl 1 M 2, B TO BpeMs kKak nepe-
YUCIEHHbIE CTPYKTYPHbIE 3NIeMeHTbl HaCTOSALLEero cTaHfapTa cogepaT HeKoTopble BeNUUYnHbL, onpeaeneHns
1 6yKBeHHble 0603Ha4YeHus, He ncnonbayemble B FOCT /SO 9906.

B HacToALweM cTaHaapTe pasmMepHOCTb (U3NYECKX BeMTUYMH, BXOAALLMX BO Bce (hOpMyribl, NpUBeaeHa
B COOTBETCTBUM ¢ MexayHapoaHon cuctemon eguHn, nsmepexms CU.

3.2 OnpeaeneHus pu3NYECKUX BENTUYUH

3.2.1 yucno PenHonbpAca: bespasMepHoe YACOo, onpeaensiollee Xxapakrep Te4eHUs XXMaKkocTu U rua-
paBnnyeckmne noTepu.

M pwumeyanune— Yucno PeliHonbaca BblYMCNNETCA Mo popmyne

D...u
Re =" 3.1)
A%

roe Dimp — BHEeLWWHWIi gnameTp paboyero Koneca, m;
U — OKPYXXHasi CKOPOCTb Ha AnameTpe Dimp, m/c;

vV — KMHemaTn4yeckasi BA3KOCTb NepeKayunBaeMon XnakocTu, m2/c.

3.2.2 o6bemHasa nofava: O6beMXKMOKOCTK, HarHeTaeMblil HACOCOM B TpyOONpoBo4 U3 HANOPHOTo NaT-
py6ka B eAMHNLY BPEMEHMU.

MpumedyaHuns

1 UeHTpobexHomy Hacocy NnpucyLy criegytolume BUabl NoTepb Nogauqm:

- Ha obecneyveHre paboTocnoCoBGHOCTM Pa3rpy304HOro yCTPOMCTBA OT OCEBbIX CUIT;

- Ha oxnaxpeHue cobCTBEHHbIX MOALLUMHMKORB;

- Ha cucTemy obecnevenunst paboTocnocoGHOCTY YNNOTHEHWI Pa3NNYHOIO TUMA.

2 BHyTpeHHVe yTeuku B HacoCe He AOMKHbI YYUTbIBATLCS NPV onpeAeneHun 3HavyeHusi o6bemHoi nogayum. Ucnonb-
30BaHMe YacTu pacxoaa KMAKOCTM Yepes HacoC Ha Takue Lienu, Kak oXnaxaeHue noAWnnHUKoB ABuraTernsl, OXnaxaeHue
peaykTopa (NogWMNHWKOB, MacrnsiHOro paguartopa) u T. 4., Ha060poT, AOMKHO YUMTLIBATLCS NPY ONpeaeneHuy 3HaueHus
o6beMHON nogaYu.

3 Kakoi ua nepeumcneHHbIX TUMOB pacxoga v Kakum 06pa3om AomkeH 6biTb NPUHAT BO BHUMaHUE, 3aBUCUT OT pac-
NONoXeHWA TOYKM 3abopa Takoro pacxoga U 30HbI U3MEPEHUs1 Pacxofa OCHOBHOTO NOTOKA.

3.2.3 BxopHas MolwHoOCTb ABUratens: MollHocTb, noTpebnaeMas npuBoAHbLIM ABUraTenem Hacoca.
3.2.4 KNQ nacoca: OTHOLWEHWE NONE3HON (MMAPaBINYECKon) MOLHOCTN Hacoca K MOLHOCTU, NoaBe-
OEeHHoM K ero Bany.

M pn meyan ne— KM Hacoca onpegensetcsi no dopmyne
P

="u
= 3.
=g (3.2)
rgoe P — MowHOCTL Ha Bany Hacoca, BT;
P, — nonesHasn (rmapasnuyeckasn) MOWHOCTL Hacoca, BT.
3.2.5 KNA asurarens: OTHOWeEHWE MOLWHOCTU Ha Bany Hacoca K BXOAHOW MOLHOCTU ABUraTens.
M p v m ey aunne— KM geuratens onpegensetcs no popmyne
_ P
Nar = P (3.3)

rae Pgr — MOLWHOCTb Ha BXoae aABuratens, BT.

3.2.6 KNp arperara: OTHoLeHWe NoNe3Hon (TrnapaBnnyeckon) MOLHOCTU HAcOCa K BXOAHOM MOLLIHOCTU
Asuratens.

M p v meyanne— KM arperata onpegensetcs no popmyne
e 3.4
ng Pgr ( )

3.2.7 koadpcdpuumeHT GbiCTpOXOaAHOCTU: PasmepHoe Yncno, xapakrepusytollee Tun pabouvero koneca
(papnansHoe, aguaroHanbLHoe, 0CeBoe) ANHAMUYECKUX HACOCOB.
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MpumevaHusd
1 KostbduumeHT BbIcTpoxoaHoCTH onpeaensiercs no dopmyne’

n.=n YEP (3.5)

s N 140,75
F@EP

rae ny — 4acToTa BpalleHus Bana Hacoca, 06/MuH;
Qgep — 06bemHasn nogava (M3/c) B Touke AOCTKEHMS MakcumansHoro KM,
Hggp — Hanop Hacoca (M) B TouKe 4OCTUXeHUs MakcumarnbsHoro KA.
2 [1nsi MHOrocTyneHyaTbiX HACOCOB Hppp — HaMop CTYMEHW, KOTOPLIN NoNyYaeTcs nocne genenns obwero Hanopa
Hacoca B To4ke MmakcumaneHoro KM Ha vyneno ctyneHen — i,

3.2.8 MMUHUManbHBIA UHAEKC 3HeproadcekTuBHOCTU; MEI: BespasmepHast BenMuuHa, KoTopas
onpegensieT MUHUMarbHble ypoBHU KM Hacoca, OOCTUKEHUEe KOTOPBIX HAa COOTBETCTBYIOLLMX Mofgadax onpe-
AensieT COOTBETCTBME Hacoca NpeabsaBnseMblM TpeboBaHNsAM 3HeproatheKTUBHOCTH.

3.3 ByKBeHHbIe 0603HaueHus, egUHULbI N3MepeHNAa U UHAEKCHI

B tabnuvue 1 nepevncneHsl 6yKB6HHbIe 0603HavYeHNs M eguHULLbI n3mMepeHUst NpuMeHsieMbIX PU3NIEeCcKUX
BeNMM4KnH, napamMeTpoB MHUCIEeHHBIX XapaKTepucTuK.

Tabnwuya 1 —TpumeHsiemble BykBeHHble 0603Ha4YEHNA U €ANHULIBI U3MEPEHUS

O6osHaveHne BenuuuHbl MESZ;Z:SH
A Mnowage m?
C KoHcTanTa —
D OrameTp M
e MorpelwHoCcTb U3MEpPeHNs (OTHOCUTENBHAS BENUUMHA) —
f YactoTa ¢ ry
g YckopeHue cBoGOAHOTO nageHmst m/c?
H O6wuin Hanop Hacoca M
k KonnuecTBO cunTbIBaHUIA NokasaHui Nnpnbopoe nnu eeiBopok (NnapTumn) Hacocos —
m Macca K
M KonnuecTBO HacocoB B BbIGOpKe (napTum) —
n YacToTa BpaLeHust ¢!, mun!
N KonuuecTtBo cunthiBaHWMI NOKa3aHun Nnpnbéopos —
ns KoathdumumeHT BbicTpOXOAHOCTU Hacoca MUH ™"
p Haenenue MNa
p BeposiTHoCTb —
P MowHocTb BaTT
Q O6bemHasi nogaya mic
s CpeaHsa kBagpaTMyeckas NOrpewHoOCTb Pe3ynbTaTtoB U3MepeHni B BbIGopke CoorsetctByeT
pa3mepHocTU
unanueckon
BEINU4YnHbI
t dakTop AONYCTUMOrO OTKNOHEHUA (OTHOCUTENbHAs BENUYNHA) —
t Bpems c
t KeaHtunb pacnpeaeneHun CTblogeHTa —
T KpyTAwmin momMeHT H-m

) B ome4yecmeeHHOM HacOCOCMPOSHUU KOoaghuuueHm BbicmpoxodHOCMU NPUHSIMO 6bI4UCSMb ¢ OONOMHU-
menbHbIM MHOXUMenem 3,65 e yucriumene 6pobu, npedcmasnerHol & ¢hopmyrie (3.5).
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EavHuua
0Ob6o3HaveHue BenuuuHbi AnAnu
namepeHus
u Okpy>kHasi CKOPOCTb m/c
U CpeaHssi cKopoCTb m/c
U OneKkTpn4yeckoe HanpsikeHne B
v JlokanbHas cKopoCcTb m/c
74 O6bem m®
X Tiob6as dmanyeckas BenmumHa CooTteetcTBYET
pasMepHOCTU
unanyeckomn
BEITUYMHbI
y TMio6as duranveckas BenuynHa CooTBeTcTBYET
pasMepHOCTU
unanyeckomn
BEITUYUHbI
z BbicoTa Hag sTanoHHOW iy 6a30BOIN NNOCKOCTbIO M
z KonnuecTBO U3roTOBMEHHbLIX HACOCOB —
n KA —
0 TemnepaTtypa °C
v KnHemaTtunueckas BA3KOCTb m2/c
p MnoTHOCTB Krim®
& YrnoBasi CKOPOCTb paa/c
G CpeaHee kBagpaTMUeckoe OTKIOHEHNE BbIGOPKM CooTBeTCTBYET
pasMepHOCTU
unanyeckomn
BEITUYUHbI

Cnuncok NPpUMEeHAEMbIX COKpaLLI,eHI/IIZ B OTHOLUEHWM TUMOB HACOCOB, NoAnagaoLlmnx nog AenNCcTBmNe HacTo-

AWlero ctaHgapTa, npusegeH B npUnoXXeHnn B.

B Tabnuue 2 npeactaBrieHbl NpUMeHAeMble NoACTPOYHbIE NMHOEKCHI C paCLIJI/Id)pOBKOIZ 3Ha4YeHunA.

Tab6nunua 2— MNpuMmeHsieMmble NOACTPOUHbIE UHOEKCHI

0Ob6o3HaveHne 3HaveHue
1 BX0[,
2 BbIXO4
abs abCconoTHLIN
amb oKkpyxatoLee (oKpyxarLen cpeapl), GapomeTprieckoe
annual eXeroaHoln
curve Ha COOTBETCTBYIOLLEN XapaKTepucTmke
BEP B Touke makcumanbsHoro Kra
dr asuratenb
D nara
exp BbIYMCIIEHHAS SKCMIEPUMEHTAarbHbIM MYyTEM BENUYMHa
gr KOMOWHMPOBaHHBLIN, arperaTtHbIN




FOCT 33970—2016

OkoHyaHue mabnuupi 2

0O6o3HaueHue 3HaueHue
G rapaHTMpOBaHHbIN
h rMapaBnnyeCcKun
H o6uwumin Hanop Hacoca

i YNCINOBOW UHAEKC

j YUCITOBOW MHAEKC
imp pabouee koneco
man Npou3BoACTBO
max MaKCUManbHbIA AONYCTUMbIN
mean cpefHee 3HauYeHVe Tunopasmepa Hacoca
min, requ TpebyeMbiii MUHUMYM
N HomuHanbHbIn
oL neperpyska
pd onpegeneHHbi 3apaHee
P MOLLHOCTb
PL Hegorpy3aka
Q o6bemMHasi nogava
r Ccny4amnHbIv
S KOHKPeTHbIN, CUCTEMaTUYECKUI
sync CMHXPOHHBIN
tot o6Wwun
true hakTU4eckoe 3HaueHne
T KPYTSILLUA MOMEHT
t npeobpa3oBaHHbIN
u NonesHbIn
v nap (gaenexHue)
X B KONMYecTBe X
y % ONs BepOsiTHOCTU B Y %
n Kng

3.4 O6wume onpeneneHusn

3.4.1 OueHka cooTBeTCTBUA

B HacTosLWweM cTaHgapTe onucaHbl KpUTEPUN, KOTOPbIE A0IMKHBI BEIMOMHATLCS NP NPOBEAEHNN OLEHKN
COOTBETCTBUA TUMNopa3mMepa Hacoca onpeaenieHHoOMY 3Ha4YeHUo MUHMMAarbHOro nHaekca sHeproaddekTms-
HocTu (MEI). UHade rosops, Npon3BoaMTE b Hacoca AOMKEH AoKasaTb C MOMOLL LI COOTBETCTBYIOLMX METO-
OB OLIEHKN TO, YTO ero HacocHoe obopyaoBaHue umeeT 3HaveHus KM Ha onpegeneHHbIX nogavax He Huke
Tex, KoTopble onpeaensTcs B HacTosWeM cTaHgapTe. Kak npaBuro, 3Tn 3Ha4yeHns CpaBHUBatOTCs CO cpeaHuU-
MW 3HaYEeHUAIMM, NOSTYYEHHbIMU B pe3ynbTaTe UCMbITaHUs psada HacoCoB AaHHOro TMnopasmepa ¢ Henogpe-
3aHHbIM pabo4unm KONecoM.

OcpeaHeHHble 3Ha4eHus KM, nonyveHHble B pesynbTaTte UCTIbITaHUA, U X A0BEPUTENbHBIE MHTEepBarb
NOSMKHbI CPaBHUBATLCA C HOMUHANBLHBIMA BENMMYUHAMNU MUHUManNbHO Heobxoaumoro KMA. MNonyveHHble 3Ha-
YeHWA 3aBUCAT OT NapaMeTpoB (CM. pazaen 4), 3HayeHUst KOTOPbIX YAaCTUYHO TakKe ABMAITCA pesynbTaTamu
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UCMbITaHWIA U MOTYT BbITb onpedeneHbl TONbKO B paMKax gvanasoHa AonyCTUMBIX OTKIOHeHU!. MoaToMy Tak
HasbiBaeMble creymdpudeckue noporoselie 3HavyeHus KMO onpeaensotcsa  UCNOnNb3yoTCA B paMmkax npoLeay-
pbl NOATBEPXAEHUS COOTBETCTBUS TOMNLKO Ar1si CPABHEHUA € ocpeaHeHHbIMU 3HadveHuamn KM, nonyveHHbIMn
B pe3ynbTaTte NpoBeAeHUs UCTIbITAHUA.

3.4.2 MNMoaTBepXxaeHUe COOTBETCTBUSA

Mocne BbINONHEHUA NPOU3BOAUTENEM OLIEHKU 3HeproaddekTUBHOCTN TUNOpasMepa Hacoca Ha OCHOBa-
HUW BBIMOMTHEHWSI ONMUCAHHbIX B HACTOSILLEM CTaHAapTe KPUTEPUEB HE3ABUCUMASA OpraHn3aLMa MOXeT NpoBe-
pUTb pe3ynbTaT 3TOM OLeHkM. B aTom cniyyae ucnbiTaHUsi U NOATBEPXAEHWE MOMyYeHHbIX B pesynbraTe
UCNbITaHU 3HAYEHUA OOMKHBI ObITb BLIMOMHEHbI cornacHo pasaeny 7. PeleHue A0MKHO ObiTb NPUHATO
cornacHo npoweaype, onucaHHou B pasgene 6.

3.4.3 HeszaBucumasn opraHusauun

OpraHnsauun, HasHayeHHbIe COrfacHO PELUeHUI0 YNOMHOMOYEHHBIX OpraHOB OTBETCTBEHHLIMWU 3a
cobnogeHue BbINOMHEHUs yCTaHOBIIEHHBLIX HOPM MO 3Hepro3geKTUBHOCTU, AOIMKHBI OCYLLECTBNATL NPOBEP-
Ky 060CHOBaHHOCTU yKa3aHHbIX MPOU3BOAUTENSAMA 3HAYEHWUIA MUHUMAbHOTO UHAEKCa 3HeprodPeKTUBHOCTH
(MEI). 311 opraHusauum, Kak NnpaBumo, HasbiBaloTC HE3aBUCUMbIMU, KakoBa Obl HA Bbina ux opraHnsaunoH-
Ho-npaBsoBas hopma.

3.4.4 MuHumanbHbIA UHAEKC 3HeproadgdekTuBHocTu (MEI)

MuHumanbHbI MHAEeKC aHeproaddekTusHocTu (MEI) siBnsieTcs cpeicTBOM onpeaerneHus napameTpos
3HeproadeKTUBHOCTM TUNOpasMepa Hacoca. Yem Bhllle BeNMYMHa MUHUMAanbHOTro UHaekca aHeproadgek-
TmBHocTU (MEI), TeM Biiwwe KN TMnopasmMepa v TeM HuKe ero aHepronotpebneHue. BepxHuid npeaen seNuunH
MWHUManbLHOro nHaekca aHeproadgpdexkTusHocTu (MEI), kak npaBuno, nsBecTeH U3 obLeAoCTYNMHbIX UCTOYHU-
KOB MH(OPMaLMUM U 3aBUCUT TOIBKO OT (hM3NYECKUX U TEXHONOMMYECKMX orpaHudeHuid. (nsa nonyyeHus 6onee
nogpobHoit uHpopMauum cm. 4.5 u npunoxeHue B.)

3.4.5 HomuHanbHasa BeNU4YMHa MUHMManbHO Heob6xoaumoro KM

B HacTosileM cTaHgapTe onpegernieHbl KpUTEPUM, KOTOPBIM IOIDKEH COOTBETCTBOBATL OnpeaerieHHbIN
Tunopasmep Hacoca, Ans criyyas noATBepXAeHUsl COOTBETCTBUSA YKasaHHOMY 3HAY€HWI0 MUHUMAarbHOro
nHaekca aHeproacdppekTusHoctu (MEI). Kpurepun ocHoBaHbl Ha HOMUHAMbHBIX 3HAYEHUSIX MUHUMATbHO Heob-
xoaumoro KA, koTopble onpeaeneHbl B pasgerne 4 HacTosilero ctaHgapTa. 9T HOMUHasbHbIE 3HaYeHuUs!
3aBUCAT OT onpeeneHHbIX OCpeAHeHHbIX NapameTpoB TUNopasmMepa Hacoca (HoMUHanbHas YactoTa Bpalle-
HWSA Bana, nogava B Touke MmakcuMansHoro KMA v koadduumeHTta 6eICTpoXxogHOCTN) U MUHUMANbHOMO UHAEKCA
aHeproaddekTusHoctn (MEI) u cpasHusaoTca co cpeaHum usmepeHHeiM KMA tunopasmepa. Aina ogHoro
TUnopasmepa pasnmMyHble HOMUHaNbHbIE 3HaYEHUS MUHUManbHO Heobxoaumoro KM onpeaenatoTcaHe ToNb-
KO B TOYKe MakcumanbsHoro KIN[, HO U Ha pexumax, COOTBETCTBYIOLWMX HeAorpy3ke 1 neperpyske no nogade.

3.4.6 Cneuudmyeckue noporoBble 3HavyeHusa KMNAQ

Cneuundmdeckme noporosble 3HaveHUA KMO (1 echnoiq) PACCHUTLIBAIOTCA U3 3HAYEHNA MUHUMANBHO
Heobxogumoro KIMA nyTem BeIMUTaHWUA 3HAYEHUA NOMAHOMO A0MYCTUMOrO OTKMOHEHNSI.

3.4.7 Tunopasmep Hacoca

Hacocbl 04HOTO M TOT0 e TMNa, BbiNyckaeMble O4HUM 1 TEM Xe NpounssoauTenem, obeiMHO nogpasaens-
oTCA Ha onpefenieHHoe yYucrno TunopasmepoB. Kaxabld TunopasMep xapakrepusyetcs onpeaeneHHbiMU
napameTpamMu (Hanpumep, HOMUHaNbHLIN AMamMeTp HanopHoro hnaHua n HoMUHanNbHLIN AnameTp paboyero
koneca ¢ 0AHOCTOPOHHUM BcacbiBaHWeM ANsi MHOTOCTYNeHYaTbIX HACOCOB, HOMUHASbHLIN BHELWWHNIA AnameTp
Kopryca MHOrocTyneH4aTbiX MorpyXHblX HacocoB). Ha nonsix paboumx xapakrepucTuk, NPUBOAUMbIX B kKaTarno-
rax npousBoauTens, Kaxablil TUNopasmep oxXBaThiBaeT onpeaeneHHbIn ananasoH sennydnH Q u H. Hacoc ogHo-
ro Tnopasmepa MoXeT paboTaTh B 060 ToUKe COOTBETCTBYIOLLLETO NOMSA 3a cHET aganTauumn ceoei paboyen
xapakTtepucTtuku H= f{Q) c nomoLubio nogpesku paboyero korneca, T. €. ogpesasn BHeLWHNn AnameTp paboyero
Kkoneca A0 COOTBETCTBYHOLLEro pasmepa. BepxHasa rpaHuua nons pabounx xapakrepucTuk COOTBETCTBYET
HanopHOW XxapakTepuUCTUKe Hacoca AaHHOro TUNopasmepa ¢ NofHbIM (Henogpe3aHHbIM) AnaMeTpom paboyero
Koneca.

3.4.8 MonHbIK guameTp paboyero koneca

MakcrMMarnbHbI BHELIHWIA AnaMeTp pabodero koneca, Asist KOTOPOro B Katanorax nponssoautens Ans
COOTBETCTBYIOLLEro TUNopasmepa npuBeAeHbl TEXHUYECKUE XapaKTePUCTUKWU, Ha3bIBAETCA NOSMHbLIM AMaMeT-
pom pabouyero koneca.

B cnyyae, korga paboyee Koneco MMeeT BbLIXOAHYIO KPOMKY, He napannernbHylo OCU BpalleHusi, B
KayecTBe MOJIHOrO AnaMmeTpa paccMaTpuBaeTcsl cpegHee apudgmeTudeckoe MakcumarsbHbIX BHELIHUX Ana-
METPOB MO NOKPLIBHOMY U KOPHEBOMY ANCKY paboyero koneca. HanopHasa xapakrepuctuka, nonyyeHHas ans
NOMHOro AMamMeTpa, onpeaensieT BEPXHIOo rpaHuLy nonsi paboyein xapakTe pucTUKn COOTBETCTBYIOLLIETO TUMO-
pa3amepa Hacoca. OcpeiHeHHble 3Ha4YeHUsi pabounx napameTpoB HACOCOB OAHOIO TUNoOpasmepa ¢ Henogpe-
3aHHLIM pabounM KOMecoMm, Kak NpasBuiio, MPUHUMAIOTCA U UCMOMb3YIOTCS B KauecTBe AEWCTBUTENbHbIX
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3Ha4yeHWnin. MoaToMy B paMKax NpMMeHeHMs HacTosILLLero CTaHaapTa Hacochl, BbiGpaHHbIe B Ka4ecTBe TeCTOBOW
napTWmM U3 YMcna HacoCOB OAHOTO TUMopasMepa, A0MKHbI BbITb UCMbITAHbI C COOTBETCTBYOLWNM JaHHOMY TUNO-
pasmepy NosHbIM SUaMeTPOM.

3.4.9 Pabouas Touka makcumanbHoro KM,

[ns oTaenbHoO B35ATOro LieHTpobexHoro Hacoca, paboTaroLwero ¢ NoCTOsIHHON YacTOTON BpaLLeHUs unu
NpUBOAMMOro B AEWCTBME SMeKTpoABUratenem rpu ycrioBuM NoanepKaHusi MOCTOSIHHOM 4YacToThbl TOKa,
cyLLecTBYeT ogHa crieuuduryeckas BennynHa nogadu Q, npu kotopoin KMNA Hacoca AocTUraetT MakcumarnsHoOro
3HayeHus. OTa Touka HasblBaeTCsi ToYKoN MakcumarnsHoro KM. CooTBeTCTBYIOWME XapaKTepucTukv (Hanpu-
Mep, nogada Q, Hanop Hacoca H, KMNQA r) B 3Tol Touke 0603Ha4aoTCs NOACTPOYHBIM MHAeKkcoMm BEP.

3.4.10 Pexum Heporpysku

[ns oTaenbHo B3sTOro LeHTpobexHoro Hacoca, paboTaloLwero ¢ noCTOAHHOM YacTOTON BpalLeHUs unu
npuBoANMOro B AeNCTBUE SMEKTPOABUraTeNeM Npmv yCrioBumn NnogaepaHna NoCTOsSIHHON YacToThbl Toka, Ava-
NasoH To4eK Ha paboYe xapakTepucTike, Npu KoTOpoM Q < Qgpp, HaskIBaeTCA peXMMOM Heaorpysku. B HacTo-
AWeM ctaHgapTe paboune napameTpbl Hacoca npu ero paboTe B ykasaHHOM AvanasoHe 0b603HaveHbl
noacTpoYHbIM nHaekcom PL.

3.4.11 PeXuM neperpysku

[ns otTaenbHo B3siTOro LeHTpobexHoro Hacoca, paboTarowero ¢ NoCTOsIHHON YacTOTOoN BpalLeHUs unu
NpUBOANMOro B AeNCTBME 3MEKTPOABUraTeNeM npu ycrioBUmn nogaepaHna nocTosiHHOW 4acToThl Toka, Ana-
Na3oH Touek Ha pabodei xapakTepucT ke, Npu KoTopoM Q > Qgep, Ha3bIBAETCA PEXMMOM Neperpyaku. B HacTo-
slleM cTandapTe pabouve napameTpbl Hacoca npu ero pabote B ykasaHHOM AunanasoHe 0603HayeHbl
noacTpodHbIM HAekcom OL. Takoe 0603Ha4YeHe aKCnnyaTauMoHHOIO peXxuma He 03HavaeT, uTo ABuraTerb
nunu Ban neperpyxeHbl. Hacoc no-npexHemy paboTaeT B 4ONYCTUMbIX YCIOBUSAX.

3.4.12 KoadcduumeHT GbICTPOXOAHOCTH

KoachdnumeHT BeICTPOX0AHOCTY OTAENBHO B3ATOrO Hacoca Unu cpeHsist 6bICTPOXOAHOCTb TUNopasMe-
pa Hacoca sIBnsieTcsa BeNMYMHOW, KoTopas xapakTtepusyeT dopmy paboyero koneca (pagvanbHoe, guaro-
HanbHOEe, OCeBOe) Hacoca WM Turopasmepa HacocoB. YncneHHas BenuunHa ObICTPOXOAHOCTUM Hacoca
onpeaenseTcs (bopmyrion, npueeaeHHon B 3.2.7, ¢ UICNONL30BaHUEM crieumnanbHbIX eAUHUL, AN YKa3aHHbIX B
aTol cbopmyne BennynH. Kak onucaHo B pasgene 4, koadduumneHT BbICTPOXOAHOCTU — OAWH U3 MapaMeTpoB,
OT KOTOPbIX 3aBUCAT HOMUHamNbHbIE BEMWMYUHBI MUHUManbHO Heobxoaumoro KIA,.

3.4.13 CpepgHue 3HaYeHUs rMAPaBINYECKUX XapaKTepUCTUK TUNoOpasMepa HacocoB

MpegnonaraeTcs, YTO HAacOCLl OAHOMO TUNOpasMepa, NognagaoLero Noa AeNCcTBUe HacTOALLEro CTaH-
AapTa, U3rotaBnMBaloTCcs NpousBoaAUTENeM B AocTaTouHO 6onbwoM o6bemMe (3a UCKOYEeHNeM HacoCoB €
6oree BbICOKOW BXOAHOW MOLLHOCTbI0). TUnopasMep HacocoB, KOTOPLIN A0SkeH BbiTb onpeaeneH corfacHo
Tpe6oBaHUAM HacTOsILLEro cTaHAapTa, COCTOMT U3 0bLWero Konn4yecTea HacocoB, KOTopble Koraa-nuéo Gbinu
W3roTOBMNEHbLI COOTBETCTBYIOLLUM NMPOU3BOAUTENEM B TeHeHUe onpeaeneHHoro nepuoaa BpeMeHn unm Haxo-
DATCS Ha CTaluM U3rOTOBMEHUS.

M'mapasnuyeckue napameTpbl Hacoca, oco6eHHo KM, koTopble UCNONb3YTCA ANA OUeHKU aHeproad-
heKTUBHOCTU ero Tunopasmepa, AO0MKHbI paccMaTpUBaTLCA U UCNONb30BaTLCA B HACTOALWEM cTaHaapTe B
KayecTBe cpeaHero apnudmMeTUYEeCKOro COOTBETCTBYIOLMX NapaMeTpoB BCeX HACOCOB OA4HOro TUNopasmepa ¢
HenoAapesaHHbIM pabo4yrMM Konecom.

OcpeHeHne 3Ha4eHuin pabounx napameTPoB HE06X0ANMO U3-3a TOrO, YTO OHU AEMOHCTPUPYIOT onpeae-
NeHHbIN pa3bpoc B Npefenax TunopasMepa, KOTOPbIN ABMAAETCA pesyfbTaToM OTKIOHEHWI B reomMeTpun
NPOTOYHOWN YacTU OTAENLHO B3SITOrO Hacoca.

B cnyyae 60nbLIOro KONMYECTBa HACOCOB U B CBA3M CO CIy4alHbIM XapakTepom 06yCnoBAeHHOro Npous-
BOACTBEHHbLIMU NpoLeccamn pasbpoca MOXHO nonaratb, YTo OTAeMbHbIe NokasaTenu rmapasnnYeckux napa-
METPOB HACOCOB OAHOIO TUMopasMepa AeMOHCTPUPYIOT HopmanbHoe ([fayccoBo) pacnpegeneHue
(cMm. pucyHok 5 v npunoxenue C). B 3Tom cnydvae cpegHee 3HaYeHUe rmapaBnnyeckoro napameTpa asnseTca
BENUYMHON, KOTOpasi COOTBETCTBYET KPUBOW MakcuManbHOro HopmanbsHoro (Fayccosa) pacnpegenexus, u
NO3TOMY UMEET CaMylo BEICOKYH BEPOSATHOCTb.

B cnyvae ¢ 60MbLLIMM KONMYECTBOM HACOCOB OAHOr0 TUMopasmepa (M Aaxe A1l HACOCOB OAHOro TUMopas-
Mepa ¢ NOMHbIM HapYXHbIM AnamMeTpom pabovero koneca) hakTuieckn HeBO3MOXHO NPOBEPUTL BCE HACOCHI
Tunopasmepa. MNMoatoMy MoryT 6biTe onpeaeneHbl TONbKO CPefHNe BENTMUUHBI COOTBETCTBYIOWNX MAPaBu-
YecKuUX NapamMeTpoB — Ha OCHOBaHWU UCNbITaHWI onpeaeneHHoN TeCTOBOM NapTum (BbIBOPKMN) HACOCOB COOT-
BETCTBYHOLErO TUNOpasMepa — AnA NPUbAnKeHns K onpegeneHHoMy oBepUTENbHOMY UHTepBany.

3.4.14 ApudmeTnuyecku ycpeaHeHHble 3Ha4YeHUs BbIGOpKU

OueHka onpeaeneHHoro Tunopasmepa HacocoB TpebyeT onpegeneHns cpegHUX 3Ha4YEHUIN COOTBETCTBY-
IOLLIMX rMAPABNYECKUX MapamMeTpoB 3TOro TUNopasmMepa ¢ 0CTaTOYHOM CTENEHbIo BepoATHOCTU. KpoMe Toro,
npoueaypa noATBepXaeHus (CM. onucaHue B pasaene 6) MoxeT noTpeboBaTthb ycpeAHeHUs ruapaBnnyeckmnx
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napameTpoB, onpeaeneHHbIX UCMbLITAHUAMM Ha NPpUMepe HECKOMbKUX KOHKPETHLIX HacocoB. C 3TOM Lenblo
NPOBOAATCA UCNbITaHUs BbIGOpKM N3 M HacocoB, B pesynbTaTe KOTOpbIX onpeaensioTcsa apudmeTmiecku
ycpeaHeHHble 3HauYeHUs1 OHOTO 1 TOrO XKe rmapaBfM4eckoro napamMeTpa Ans Kaxaoro n3 NpoTecTUPOBaHHbIX
HacocoB. 3TO 03HaYaeT, YTO OTAEbHbIEe 3HaYeHUs1 AOMMKHBI BbITb CYMMUPOBaHbI U NONyYeHHas CyMMa 3aTeM
AonxkHa 6bITb pasgeneHa Ha KONMYECTBO HacocoB B Buibopke — M. MNpu npoBeaeHUN OLEHKM 3Ta apudMeTu-
Yecku ycpegHeHHas BennMimHa Bbibopky HacocoB OyaeT UMeTb OTKIMOHEHWe OT hakTu4ieckon cpeaHe i Benmuun-
Hbl TUNopas3Mmepa, HO MpuU 3TOM MocnegHuin ByaeT orpaHuyeH AOBepUTENbHBIM WHTEPBANOM BOKPYr
apudmMeTnYeckn ycpeaHeHHOW BENUYMHBI C onpedeneHHoN BeposTHocTho. LLinpnHa AoBepuUTenbHOro MHTep-
Bana U BepOATHOCTb HaxoXaeHns B Hem hakTUYeCcKonW cpefiHen BerMvuHbl 3aBUCAT OT Yncna M Hacocos
B BbIBOpKe 1 OT cpeaHei KBaapaTU4eckoi NorpellHoCTU U3MepeHUsl CpeiHero 3HavyeHus napameTpa ans
Kaxkgoro Hacoca U3 4aHHom BbI6opku (CM. npurioxerue D).

3.4.15 ApudmeTuyecku ycpeaHeHHOE 3HaYeHMe U3MEepPEHHON BeNUYMHbI

Mpun namepeHUn BaxkHbIX AN TEXHUYECKUX XapaKTepucTUK HaCOCOB BESIMYNH HeKOTopble CrlydyanHble
konebaHmsa 3Ha4YeHNA U3MepeHHbIX BENUYUH Hen3beXXHbl N0 pa3nnMyuHbIM NnpuduHam. Moatomy Homep N nokasa-
HUN N3MepeHnin JomkeH BbiTb B3AT NPMBIN3UTENLHO B TOM Ke CaMOM 3KCNilyaTaunoHHOM pexume (Bpalua-
TellbHas CKOPOCTb, CXeMa COMpPOTUBIIEHUs, BXOAHOE AaBrieHue, TeMnepartypa sogbl). MNpu ncnonbsosaHnm
3MeKTPOHHbIX NpeocbpasoBaTenen U CUCTEMBI MOSyYEeHUs U HAaKONMEeHUs AaHHbIX 3Ta BbIGOpKa MOXET Nnerko
6bITh BLINOMIHEHA C MOMOLLbIO NPOLeAyPbl TECTOBOW BLIGOPKU. 3 TECTOBLIX MU3MepUTeNbHbIX NoKasaHUiA OAHOM
1 TON e apndmeTUYecKkn yecpeaHEeHHON BeNMYUHBI 3TO 3HaYeHNe MOoXeT BbiTb BEIYMCAEHO NyTeM npubasne-
HUSA BCEX TECTOBbIX NokasaHui 1 aeneHusa cyMmMbl Ha yucno N nokasaHuid. dakTuyeckan cpegHsas BenuumHa
rnokasaHwin (Ho He HenocpeaCTBEHHO (PU3NYECKON BENNUYMHBI U3-32 OCTaBLUEACA CUCTEMATUHECKON norpeLu-
HOCTU MHCTPYMeHTa) byaeT npubnukeHa K 4OBEPUTENILHOMY UHTEpBaIy BOKpyr apudmMeTudeckn ycpeaHeH-
HOW BeNUYMHBI U3MEPEHHOT0 3HaYeHUs] C onpeaeneHHon BepoaTHOCTbI0. LUnpoTa goBeputenbHOro MHTepBana
1 BEPOATHOCTU, pakTUHeckoe cpedHee 3Ha4YeHne KOTOPoro HaxoauTcs B Npejenax 3Toro 4oBepuTeNbHOro
WHTepBana, 3aBucuT oT Homepa N nokaszaHuin 1 OT cTaHAAPTHBIX OTKNOHEHUA OTAENbHBIX NOKasaHUA (CM. Npu-
noxexwe D).

3.4.16 JoBeputenbHbIi UHTEpPBan

[oBepntenbHbIn MHTepBan anst GUanM4eckon BenMiMHbI NpeacTaBnsieT coboil guanasoH 3Ha4YeHUn 3Ton
BENNYNHbI, K KOTOPOIN NPUBKEHO C onpeaeneHHON BePOSITHOCTbIO hakTuieckoe, HO HEN3BECTHOE 3HaYeHne
BENUYMHbI. NPUMeHsa MaTeMaTUYEeCcKyo CTaTUCTUKY, A0BEPUTENbHBIN MHTEpBan MoXeT bbiTb onpegeneH Ha
OCHOBaHUW pPe3yrnbTaToB, NOly4eHHbIX Ha NpUMepe TECTOBOW NapTUKN OrpaHUYEHHOro KONMMYecTBa HacoCcoB
(cM. npunoxerue ).

3.4.17 CraHaapTHOe OTKIOHeHUue

Ecnn 3HaveHus usnyeckon BenMUMHbI COBOKYMHOCTU (HanpuMep, YMCIIo HAcOCOB OMpeaerieHHOro
TUurnopasmepa) 4EMOHCTPUPYIOT cTaTUCTUMECKoe pacnpedeneHne cornacHo HopmansHomy (FayccoBy) pac-
npegenexuo, To opma aToro pacnpeaeneHnsa MoxeT 6biTb onMcaHa CTaHAAPTHBIM OTKMOHEHUEM MHAUBUAY-
anbHeIX Benu4mH. CTaHgapTHoe OTKNOHeHUe K BenniuH COBOKYNHOCTU PaBHO KBaApaTHOMY KOPHIO U3 CYyMMBI
BO3BeeHHbIX B KBaZpaT OTKIMOHEHUN UHANBUAYANLHBLIX BENUYUH OT UX apUdMeTU4ECKUX CpeqHUX 3HAYEHWUH,
aeneHHon Ha k-1. CTaHaapTHOe OTKNOHeHWe AaeT UHdopMaunio O WUMPOTe A0BEpPUTENILHOIO MHTepBana, B
pamKax KOTOPOro ¢ onpeaeneHHON BEPOATHOCTbIO MOXET ObiTb NPUBAWKEHO Kaxkaoe oTAeNbHOEe 3Ha4YeHue.
Hanpumep, aoBeputenbHblil MHTEPBAN ANA BEPOATHOCTU 95 % umeeT NPUGIN3UTENLHO ABOWHYIO LLUMPOTY OT
CTaHOapTHOro oTKNOHeHUA (TouHee B 1,96 pasa cTaHgapTHOro OTKNOHEHUA) Ha 06enx cTopoHax, AeNeHHyo Ha
KBagpaTHbIA KopeHb U3 Konu4ecTsa namepeHuin (ana 6onbLOro Yucna nsmepeHuin) apudmeTudeckn yepea-
HEeHHOWM BENUYNHBI TECTOBOWN NapTUKN HAacOCoB (CM. Npunoxexue D).

3.4.18 MorpewHoCTU U3MEepPEHUN

MpuHUMasg Bo BHUMaHWE HEM3BEXHOCTb CONYTCTBYIOLMX BCEM U3MepUTEbHBIM NprbopamM nnpoLeccam
oWunbokK, hakTuieckan BefMuMHa (pU3NYECKOro 3Ha4YeHnss HUKoraa He MoXeT OblTb TOYHO onpegerneHa ¢
MOMOLLbIO M3MepeHUit. Bee olumbkun namepeHus moryT 6biTb pasgeneHbl Ha criydaiiHble U cucTeMaTuieckme n
YMeHbLUEHbI C MOMOLLbIO PA3NUYHLIX METOA0B, HO NPV 3TOM OHU HUKOTAa He UCHE3HYT NONHOCTLIO. Yem MeHblLue
oWNGKN N3MepeHui, TeM BhilLie TOYHOCTb NONy4aeMoro pesynbTaTta. MakcuManbHO BO3MOXHas pasHULa, Ha
KOTOPYH OTNMYAETCA C onpefenieHHON BEepOATHOCTLIO pe3ynbTaT U3MepeHus oT hakTUYecKon BenUYUHbI
N3MepAEeMOro 3Ha4eHNs, HasbiBaeTCA NOTPELUHOCTbIO U3MEPEHUA, KOTOPaa MOXeT UMeTb abCconioTHoe 3Have-
HWe (C eanHULIe N3MEePEHHOMO 3HaAYeHWA) NN OTHOCUTENbHOE 3HaYeHue (BbipakeHHoe rMaBHbIM 06pa3om
B %), OTHOCSILLIMECA K USMEPEHHOWN BENUYUHE 3HAYEHUA.

3.4.19 Pas6poc

MpucyTcTByloWME B npouecce cnydaiHble addekThl, Taknue, Hanpumep, Kak NpoU3BeeHHblIe HacoChl
OHOTO TUNopasmepa WU HeoAHOKPaTHOE U3MepeHue 0aNHaKoBbIX (PU3NYecKUX 3HaveHuin, byayT NnpuBoanTb
K HE3HaYMTENbHBIM Pas3NUuUAM UHAUBUAYANbHBLIX NPOMYCKHBIX CNOCOBHOCTEN NpoLiecca, TakuX Kak, Hanpu-
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Mep, pasmepbl U rngpaBMyeckne TeXHNYeCcKne XapakTepucTuki oTAenbHbIX HACOCOB UNN OTAebHbIE MoKasa-
HUSI M3MepUTENbHBIX WMHCTPYMEHTOB (PU3MYECKNX 3HavyeHWA cooTBeTCTBEeHHO. OTKMOHEHWs oTAenbHbIX
BeMUYMH OT PaKTU4EeCKON cpeaHell BeNIMYUHbI UK OT apudmeTuyeckn ycpeaHeHHON BEIMYUHBI Ha3bIBaOTCA
pasbpocom. C BbICOKOI CTeMNeHb0 BEpOATHOCTM pasbpoc nMeeT orpaHnyeHHbIl avanasoH. LnpoTa aToro gna-
nasoHa npeacTaBnaeT coboii KOCBEHHBIA CNocob U3MepeHus A5 BAUSIIOLIMX Ha pesynbTaT npoLecca cnyyai-
HbIX 3¢hbcheKToB.

3.4.20 OonyckaeMble OTKIIOHEeHUs

Kak npaeuio, npuMeHsieMoe k hn3nyecKoi BenmimHe AonyckaemMoe OTKIOHEHUe onpeaensieTCs Kak Mak-
cMmanbHoe fonyckaeMoe OTKIoHeHWe pesynbTaTa NpoM3BOACTBA UK NpoLecca N3MepeHnst OT TOYHOTo Unu
dakTnieckoro 3HayeHus. B crnyyae npou3BOACTBEHHbLIX NPOLECCOB U3-32 HEN3GEXHbIX MorpelHocTen,
NCMOMb3yeMbIX B NPOU3BOACTBE NHCTPYMEHTOB, MaLlH U MeTOA0B, NPovU3BeAeHHas NPOAYKLUS HAKOrAa He
6ypeT umeTb onpedeneHHON Ha 3Tane NPOeKTMPOBaHUS TOYHON, uaeansHON reoMeTpuun.

Mpoun3BoacTBEHHbIE AOMYCKU, TPUMEHSIEMbIE KTEOMETPUYECKAM pasMepam NpoayKTa, onpeaensiioT Mak-
cMmarnbHoO Aonyckaemoe OTKIoHeHWe dakTudeckorn reomeTpun (cnegyoLlee U3 NPoM3BOACTBEHHOrO NpoLec-
ca) oT ugearnbHON reoMeTpun.

BenunumHa reomeTpuyecknx nponsBoAcTBEHHbIX A0MYCKOB SIBIISIETCH YacTblo NpoLecca NpoeKkTMpoBaHua
1 gorkHa ObITb NpoBepeHa ¢ MOMOLLLIO Mep Mo obecneyveHuto rapaHTMm kadecTsa. [ins npoaykumm, kotopas
npounsseaeHa B 60bLLNX KONIMYECTBAX HA OCHOBE MAEHTUYHOIO YepTexa (ToBapbl MacCoBOrO NPOU3BOACTBA),
NPOVN3BOACTBEHHbIE NOrPELLHOCTU NPUBEAYT K pa3bpocy COOTBETCTBYIOLIMX FEOMETPUHECKUX Pa3MeEPOB.

JonycTnmMble reomeTpuyecKue OTKIIOHEeHUS NpubnuxaroTCs K 4onyCTUMOMY AuanasoHy 3Toro pasbpoca.
B cnyyae cepuitHO BbiNyckaeMbIX HACOCOB pa3bpoc reoMeTpuyeckux pa3MepoB NpUBeaeT K COOTBETCTBYIO-
Lemy pa3bpocy 3Ha4YeHUA rmapaBnM4ecknX NnapameTpoB U XapaKTepUCTUK.

B HacTosiem cTaHgapTe rmapaBnuyeckie npou3BoACTBEHHbIE JOMYCKA CEPUMHO BbiMycKaeMbIX Haco-
COB onpeaensoT gnanasoH, B npegenax KoToporo oTHocsWunecs K ksanudukaumm paboune xapakrepucTuki
MOTYT OTKIIOHUTLCA OT CPeAHUX BENUYMH COOTBETCTBYIOLLErO TUNopasmepa (3To ocobeHHo kKacaeTcA HacoCcoB
C NosHeIM AnameTpom paboyero Konecay).

Ecnu 6ygyT TOYHO M3BECTHBI COOTBETCTBYIOLWME paboume xapaKTepUCTUKN OTAENbHO B3ATOr0 Hacoca
AaHHOro Tunopasmepa, TO COOTBETCTBYIOLWMNE cpefHNe BenuunHbl He ByayT OTKIIOHATLCA OT 3TUX BENUYUH
6onee, YeM Ha rMAPaBNNYECKUIA MPOU3BOACTBEHHbIN AOMYCK.

4 MuvHunMmanbHo Heob6xoaumble 3HadeHnA KM n MMHUManbHLIM MHAEKC
3HeproaddekTneHocTn (MEI)

4.1 KoHuenuus onpegeneHus sHeproaddekTMBHOCTU Hacoca

Ona gocTuxkeHUs Lenu aHeprocbepekeHus nyTeM 3ameHbl MeHee sHeprocbeperaoLmx HacocoB aHano-
ramu, KOTopble COOTBETCTBYHOT KPUTEPUSIM MUHUMATTBLHO HE0BX0AMMOi 3HeproadheKTUBHOCTH, iBa BaXHbIX
acrnekTa goMKHbl 6bITb MPUHSATHI BO BHUMaHKE!

1) MUHAMAILHO HEOBXOAMMBIE BENUUUHBI Ngep JOMKHBI COOTBETCTBOBATL CpeAHUM 3HaueHuam K
HaCcoCOB COOTBETCTBYOLUMX TUMOPa3MEPOB, BbiNycKaeMblX CEPUAHO UM MaccoBo. CnegoBaTenbHO, 3TU cpea-
HUe BEeNUYUHbI JOMKHBI ObITh ONpeaenieHbl COOTBETCTBYHOLW MM METOAAMN 1 3aT€M CpaBHEHbI C OCHOBaHHbIMU
Ha oBLWMX PU3NYECKMX B3aMMOCBA3SAX MUHUMATIbHEIMU TpeByeMbiMU BenninHamu (CM. npunoxexue B), a
TaKKe Ha CTaTUCTNYECKOW OLLeHKe CyLLEeCTBYIOLMX HACOCOB, OTBEYAIOLIMX COBPEMEHHOMY YPOBHIO pa3BUTUSA
TEeXHUKW, YPOBHIO Ka4ecTBa NPoeKTUPOBaHUS U M3roToBreHns (cM. 4.2 n 4.3);

2) Ans3KoHOMWMW 3HepronoTpebieHns BaxkHa He TOMbKO BeNUYUHANgep, HO U 3Ha4eHune KM Ha pexxmmax
HeZorpysku 1 neperpyskn. 3To o6 bACHAETCHA ABYMS TPUYMHaAMU:

- NPOW3BOACTBEHHAasi Mporpamma HacocoB ONpeAesieHHOro TMNa U3 3KOHOMUYECKNX COOBpaKeHNiA
nogpasgenseTcsay nponssoguTenein Ha onpeaeneHHoe YACHOo pasfMyHbIX TUNopa3MepoB, KaXK4bl A U3 KOTOPbIX
oXBaTbIiBaeT onpedeneHHbl AunanasoH nogayun Q u Hanopa H. 3To NpUBOANUT K TOMY, UTO He Bcerga yaaercs
nogobpaThb Noaxo4sLWUiA TUNopasMep Hacoca, XapakTepucTuka KOToporo umena 6bl MakcumarnsHoe 3HauyeHue
KMA Ha pexume, ykazaHHOM 3aKaz4nKoM;

- BblGOp Hauny4lero BapuMaHTa TMnopasmepa Ans AaHHOro NpUMeHeHUs Yalle BCero NpuBoaunT K
TOMY, YTO TOUKa NPOU3BOAUTENBHOCTN ByaeT Haxo4UTLCsl BHE pAaCHETHOro pexnuma, T. . pedb naeT o Hegorpys-
Ke 1nn neperpyske no nogaye Hacoca BbibpaHHoro TunopasmMepa. (bonee aetansHas nHopmaLma npusee-
Ha B NpunioxeHun B.)

Haxe ecnuv Touka makcumansHoro KN tunopasmepa Hacoca 6yaeT TOYHO COOTBETCTBOBaTL Heobxoau-
MOW 3KCrinyaTalunMoHHON Touke, Hacoc ByaeT HopMarnbHO aKcnyaTupoBaTbes B pabovyem AvanasoHe, a He
TOMbKO B OAHON 3KCNyaTauMOHHOW ToYKe. OTO MOXET NMPOUCXOAUTb U3-3a U3MEHEHWA N BapbUpoBaHUS

10



FOCT 33970—2016

rMapaBnnyeckoro ConpoTUBIIEHNS CUCTEMBI (BbI3BaHHOE MEHSIOLLMMCS TpeboBaHMEM K pacxofy CUCTEMbI UNn
[OnroBpeMeHHbIM 3¢hheKTOM, TAKUM KaK, HanpyUMep, BHyTPEHHUE OTNOXEHNS B TPYOONpoOBOAE) nnu, B criyyae
napannenbHON 3KcnyaTauum HacocoB, MO NPUYMHE NEPEMEHHbIX YCMOBUIA aKCnnyaTaumm, korga B pabore
3a/1eMCTBOBAHO pa3HOEe KOMM4YEeCTBO HAaCOCOB.

Taknm 06pa3om, onTuMarnbHbIM BeIGOp TMNopa3Mepa HacoCoB OTHOCUTENBHO TPeboBaHWIN SHEProad-
(HEKTUBHOCTWN OCHOBbLIBAETCH HA COOTBETCTBMM ABYM Kputepusm — A un b.

Kputepuin A — TpeboBaHue mnHumanesHoro KM/ B Touke makcumanbHoro KM TunopasmMepa Hacoca:

(nBEP)mean 2 (nBEP)min.requ' (4-1)

Kputepuii b — muHnmanbHoe Tpebosanve KM B pexvmMax Heporpy3ku v neperpysku Turnopasmepa
Hacoca o nogavye:

(nPL)mean 2 (T]PL)min,requ’ (4-2)

(T]OL)mean 2 (nOL)min.requ' (4-3)

B HacTosilem cTaHaapTe 3KCnnyaTaunMoHHbIE TOYKU, COOTBETCTBYIOLME pexumaM Hegorpysku (PL) n
neperpy3ku (OL) no nogave, onpeaenexsl kak Qp =0,75Qgep, Qp = 1,1Qgep.

Bce BenvumHbl KM B BbileyKa3aHHbIX KpUTEPUSX SBMAIOTCA CPegHVMM Noka3aTensmm Tunopasmepa
Hacoca ¢ Hernogpe3aHHbIM HapyXXHbIM AnameTpom paboyero korneca.

B npeane cpeaHss no Tunopasmepy xapakrepuctuka KM gomkHa uMeTb MakcuMarnbHO BbICOKME 3Ha-
yeHus KMNMQ B LunpokoM ArMana3oHe noaad Ans BbiNONHEeHNs KBannUKaLuOHHbIX KPUTEPUEB.

OTun gBa KpuTepus npeacTaBneHsbl Ha xapakrepuctuke KM Hacoca (cM. pucyHok 2). [ins npoxoxaeHns
npoueaypbl OLUEHKN COOTBETCTBUSA KpUTEPUsIM 3HeproachdekTnBHocTn xapakrepuctuka KIM Hacoca cooT-
BETCTBYIOLLEro Tunopa3smepa AosmkHa o60MTr BCe KOHTPOIbHbIE TOYKU CBEPXY .

nA

XapakTepuctuka (MBEPmin, requ

(nPL)min, requ (nOL)min, requ

QpL Qep QoL Q

PucyHok 2 — KoHuenuus onpefeneHus a3HeproapeKTMBHOCTH

4.2 MaTemaTtunyeckoe npepcraBfieHMe MMHMManbHO Heo6xoaumoro 3HauveHus KN4

BennynHbl MuHMManebHo Heobxoamumoro KIMNA ans Tunopa3mepoB Hacoca, OTBeYatoLLMX KBanudukaum-
OHHbIM KpuTepusam A 1 b, ocHOBaHbI Ha Hay4HbIX UCCNeaoBaHUAX AoCTMKMMOro KM LeHTpoGeXHbIX HAacOoCoB
[31Y, [4] m [5], a TakKe Ha OLLEHKE CTAaTUCTUYECKMX AaHHBIX, MOMYyYEHHbIX B Pe3yrbTaTe HECKOMbKMX HanpasneH-
HbIX €BPONercKkum nponssoanTensm Hacocos B 2007 rogy onpocoB.

[MonyyeHHble AaHHbIe BKMOYaloT B cebs BCce TUMbl HACOCOB B paMKax HacTOsILLero ctaHaapTa. boicTpo-
XOAHOCTb Ny HACOCOB, 06pa3ytoLLmnx 6a3y AaHHbIX AnanasoHoB oT 6 Ao 110,5 MuH~" 1 aranasoH nogad B Touke
makcumarbHoro KN Qgep, coctasnsiet ot 1,8 Ao 1200 m3/4.

[na cobnioaeHns obLen hrsnyeckon 3aBUCMMOCTY CPeHNX AOCTUIHYTbIX BennymH KM no ocCHOBHbIM
napameTpam (cMm. npunoxeHne B) cobpaHHble AaHHble 6binn pacnonoXeHbl cornacHo hopmyne ngep = f(n,,
Qgep) ANS KaXA0ro TMNopasmepa Hacoca M HOMUHaNbHON YacTOThbI BpaLLeHWst B peenax AnanasoHa.

1) Cwm. npunoxenue A, Tabnuuy A.2.
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[aHHag koppenaunsa onucaHa mateMmaTudeckon popmynoi (4.4). Bua coopmynbl ocHOBaH Ha npeabiay-
LWMX nccnegosaHusx [3]. PasnuyHele waru, Kotopble NpeanpuHUManncb oT NOMYYEHUst AaHHbLIX AN UX KONu-
YeCcTBEeHHOro onncaHuns no hopmyne mgep = fing, Qgep), 60Nee noapobHo NpeacTaBneHbl B UTOTOBOM OTYeTe
[7].

®opmyna, onuceiBatoLLasn 3aBUCUMOCTb Mgep = (N, Qpep) NPeAcTaBneHa cneaytoum obpasom:
Mgep = —11,48(In(n,))2 — 0,85(In (Qyp))2 — 0,38In (n,) In (Qgep) + 88,59 In (n) + 13,46 In (Qgp) — C, (4.4)

rae ngep — 3HaveHve KIMA s Touke makcumansHoro KM, %;

n, — 4acToTa BpallleHus Bana Hacoca, MUH;

Qgep — Noaava B Touke MakcumansHoro Krif;
C — KoHCTaHTa, 3aBucsLwWwas oT MUHUMaIbLHOro uHaekca aHeproaddektusHoctu (MEI) (onpeaenexHue
3HauyeHusi C onucaHo B 4.4), %.

PaccuutanHbii no dopmyne (4.4) pesynbtat gomkeH 6biTb okpyrneH 4o nepsoi undpbl nocne aecs-
TUYHON 3aNATON.

MaTeMaTuieckunii gnanazoH 060cHOBaHHOCTY hOPMYIbl BbIpaXKaeTCcs:

6 MuH~' <n_ <120 muH",

2 M4 < Qgep < 1000 M3,
dusmyecknin gnanasoH 0GOCHOBaHHOCTU (hOpMYIIbI BbipaXaeTcs
Teep < 88 %.

MMpumedvaHnus

1 OrpanudeHne prnanyeckoro agnanazoHa 060CHOBAHHOCTY 4O MAKCUMANLHOW BENNYNHLI Nigep CNEAyeT U3 Toro
dakTa, 4To rMgpaBnNuyeckne n MexaHnyeckue NoTepu B KOMMep4eCkn paspaboTaHHbIX M NPOU3BeAEHHbIX LEHTPOOEXHbIX
Hacocax He MOTyT ONyCTUTBCS Hxe Bonee HU3KOro Npegena.

2 [anbHenlwee cHUXeHne noTepb NoTpeboBano 6bl NpUMEHeHNA cneunarnbHbIX Mep B NPOEKTUPOBAHUN Y N3FOTOB-
TNeHnK, KoTopble Morny Gbl NPUBECTU K HEAOMYCTUMbIM YCUITUAM W 3aTpatam u/unm 6binm 66l HECOBMECTUMBI C APYTYMM
3KCnnyaTauuoHHbIMU TpeBoBaHMSIMM HAcoCa, TaKMMK Kak, HanpuMmep, XOpoLwasi KABUTALMOHHAA XapaKTepUCTUKa, HU3Kue
YPOBHM Wyma 1 BUbpaumu (cm. [2] — [5] anst nony4eHuns 4ononHUTENbHOW MHopMaumn).

OcHoBbIBasACb Ha NPeAnonoXeHn1 o6 oTCYTCTBUM ApYrX orpaHnydeHunii, oopmyna (4.4) aeictButensHa
ONsi BCeX TUMOB HACOCOB B paMKax HAaCTOSILLero cTaHgapTa, kacarolleroca 06opyaoBaHusa 4ns nepekaymBaHus
YMCTOM XonoaHoM BoAbl. B criydae ¢ MHOrocTyneH4YaTbiMM Hacocamm 3T0 AeNCTBUTENbHO A1151 MUHAMAnbHOIo
yucra CTyrneHen B KOMYECTBE TPeX, B Cny4vae ¢ Norpy>KHbIMM MHOrOCTYNeH4YaTbiMu HacocaMmn — Anst MUHU-
ManbHOro 4Yncna ctyneHem B konmyecTse aesatu. Kak npasuno, gaHHasa hopMyna AerncTBUTENbHA ANs NOMHO-
ro anameTpa paboyero koneca TunopasmMepa Hacoca.

BenununHel KMO 0THOCATCA TONLKO K NPOU3BOANTENBHOCTU HAcoca, He Kacasich obLLel Nnpon3BoauTesb-
HOCTU Aaxe B cryyae crnapeHHbIX HACOCHBIX arperaToB (Hacoc-aABuraTtens).

4.3 MuHumanbHbii KMNO npy Hegorpyake u neperpyske

B paboTe [7] npegocTaBneHHble U3rOTOBUTENSAMM AaHHbIE 0 Hacoce Bbinv Takke OLeHeHbl AN PEeXUMOB
Heporpysku (0,75Qggp) M Neperpyski (1,1 Qgep).

KoadduuneHTsl Hegorpyaku 1 neperpysku, onpeaeneHHsle hopMmynamm
=" ="
=TeL x  =TlL

X,
PL )
TBEP TBEP

(4.5)

BbINKN paccyuTaHbl ANA Kaxgoro Tunopasmepa Hacoco. CpegHue BenUYMHBI 3TUX koadduunMeHToB Bbiiv

paccunTaHbl kak Xp, = 0,947 n x, = 0,985 Ans Bcex TMNopasMepoB HACOCOB B XOPOLLIEM NPUGKEeHUN.
Wcnonbaya npeactasneHHyto B 4.2 AN nggp hopMyny, MuHimansHble TpebosaHns KMA Ansa seibpaHHbix

3KCMyaTaLUMOoHHbIX TOYEK Npu HeJorpyaKe U neperpyske UMeroT crneaytolme sHaueHus:

(nPL)min/requ = 0’947(nBEP)min.requ’ (46)

(nPL)min/requ = 0’985(nBEP)min.requ' (4-7)
4.4 MuHuManbHbIA MHAeKC 3HeproaddekTusHocTu (MEI)

Mpun nsmeHeHnn napametpa C B popmyne (4.4) nonyvaemMble XapaKkTepUCTUKA Ngep = f(Ng) NPy NoCToAH-
HOM Benun4nHe Qgrp CMeLLiaoTCs BBEPX (CM. PUCYHOK 3 B kauecTBe nNpumepa). C BbIBpaHHOM Ans Kaxaoro Tuna
Hacoca BenuyuHon C 1 4YacToToW BpalleHWa B npeaenax paccMaTpvBaeMoro guanasoHa cyllecTsylolume
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Hacocbl pacrnpeaensaTcs B NPOLEHTHOM OTHOLUEHUN Ha Te, KOTOpPble COOTBETCTBYHT MUHMMarbHbIM Tpebo-
BaHusAM no KM (B cooTBeTcTBMM € KpuTepusiMi A n B), 1 Ha Te, KOTOpbIe He BLIMOMHAKT 3T TpeboBaHus, 1
noatomy 6yayT 3aMeHeHbl Ha pblHKe HacocaMu, BXoAsAWwmnmn B nepsyto rpynny. KonmyuectseHHoe BblpaxeHue
KBanubukaunoHHbIX Kputepues (o6o3HavyeHHoe BenuuuHol C) Ha pbiHKe U aHeprocbeperawowmnin apdekt
XapakTepuUsyoTCA NOHATUEM MUHUMaITbHOTo UHaekca sHeproadpdekTnsHocTn (MEI). B cooTBeTCTBUM CO CTa-
TUCTUYECKON OLeHKOW [7] MUHUManNbHEIN nHAeke aHeproaddekTusHocT (MEI) 6bin paccumMTaH Takum obpa-
30M, YTO YMHOXeHHas Ha 100 ero BenuynHa ykasblBaeT Ha NPOoLEHT CyLLeCTBYOLWMX TUMOpa3MepoB HacoCoB,
KOTOpble He COOTBETCTBYIOT KBanUdMKaLMOHHBIM KpuTepusam A n B ans cootseTcTByOWEN BENUYMHBI C. Ans
nonyyYeHns 3TUX pesynbTaToB NoyyeHHble 0T NPON3BOANTENEN HACOCOB AaHHblE MO KaXaoMy Hacocy bbinu
B3AThbl B Ka4ecTBe TUMUYHbIX 4ns obLiero KoNnMYecTea HacoOCOB COOTBETCTBYIOLLENO TUNOpasmMepa € NOMHLIM
anameTpoM paboyero Koneca.

MuHuMmanbHbIN MHAeKE aHeproaddekTuHocTn (MEI) aBnaeTca Mmepon kadecTea TuNnopasMepa Hacoca
oTHocuTenbHo KA. MNpu 6onee Hnskom npeaene MEI = 0 cooTeTcTBYOWME NokasaTenn KM tunopasmepos
Hacoca MOryT OblTb JOCTUTHYTHI HA HU3KOM YPOBHE NPOEKTUPOBaHUA 1 narotosneHus. Ana senuund MEI > 0,7
cooTBeTCTBYOLWMe nokazatenu KM Tunopasmepos Hacoca MoryT 6biTb 4OCTUMHY T TONIBKO NPW COBEPLLEHHO
crneumMansHoM ruapaBnuyeckoM NPoekKTUpOBaHUU, KOTOPOE HanpaBnNeHo ToNbKo Ha Beicokuin KMA v He cooT-
BETCTBYET APYrMM rmapaBfMyeckuM napaMmeTpam, Takum Kak, HanpumMep, Xopollas KaBUTauuoHHas xapakre-
pUCTUKa, U OONOMHUTENbHO — NPU MPUMEHEHUU YpPe3BbIYalHBIX Mep B MPOEKTUPOBAHUN MEXaHWUYECKNX
KOHCTPYKUMIA 1 NnponssodcTee. B ceAsu ¢ 3TuM npesbiwarowme 0,7 BeNUYUHLI MMHAMAITbHOTO UHAEKCa 3Hepro-
acbdekTnsHocT (MEI) hakTuueckn HegocTmknmbl 4nA 60NbWMHCTBA CEPUIAHO BbiMyCKaeMbIX HACOCOB.

MpwnmeyaHu e — Ksanudukaums tunopasmepa HacocoB ANA ONpeaeneHHon BenuuMHbl MUHUMANbHOIO WH-
Aekca aHeproaddektmBHocTn (MEI) ocHoBaHa Ha Hacocax 3TOro TMNopasmMepa ¢ pabounMmm Kornecamm NonHoro Avamerpa.
Tem He MeHee BenMuMHa MMHMMAanbHOTO nHaekca 3HeproadpdexTneHocTn (MEI) Tacke moxeT 6bITb NPUMEHMAa Ansi BCexX
HACOCOB 3TOrO TMNopasMepa ¢ AnameTpamu pabodero koneca B nNpegenax OxXBaTbiBAEMOro TMNoOpa3MepoM AuanasoHa.
Bo MHOMMX criy4qasx Hacockl OAHOTO U TOro xe Tunopasmepa 6yayT pabotaTe ¢ nogpe3aHHbiMY pabounmm Korecamu, T. €.
C AvameTpamMmun paboqero Kosieca MeHbLero agnameTpa, Yem NonHbl AnameTtp ana storo Tunopasmepa. [Npu stom K[
CHM3UTCS, HO Mpouecc aHeprocbepexeHns no-npexxHemy GyaeT NPonMcxoauTb Kak ¢ YyMeHbLIEHUEM agnameTtpa pabouero
Koreca, Tak U ¢ YMeHbLLUEHNEM MOLLHOCTH.

B oTHoLWweHWN Bonpoca sHeprocbepexxeHus:

- exerogHoe aHepronoTpebneHve nonb3oBaTensMyM Hacocos ByaeT caMbiM HU3KUM NPU UCNONb30Ba-
HWW HACOCOB C CaMbIMU BblCOKMMU BenuunHamu MEI,

- obuwasn noTpebnsaemMas Hacocamu B EBpone sHeprusa 6yaeT cokpalueHa ¢ 6onee BbICOKMMN 3aaaHHbI-
MU, Hanpumep, sakoHoAaTeLCTBOM BENTMYMHAMU MUHUMATILHOTO MHAeKca sHeproaddekTusHocTn (MEI).

MpumedyaHue— MakcumanbHbili 3PAEKT OT CHUXKEHUS1 3HEPronoTpeGneHna Npu UCnonb3oBaHUM HACOCOB C
BbICOKMM MWHMManbHbLIM MHAEKCOM 3HeproaddekTneHocTn (MEI) 6yaeT gOCTUIHYT TONBKO B TOM Criyuae, eCriv Hacochl
6yayT TWwaTenbHbIM 06pa3om oToGpaHb! Anst TpebyeMbiX (OYHKUMIA (CM. Npunoxexune B).

B Tabnuue 3 npeactaeneHbl 3HadeHust napameTtpa C B 3aBUCMMOCTU OT TUMOB HACOCOB, HOMUHANBHOA
YacToThl BpalleHUs U 3HaYeHNA MUHUMaTTbHOTo nHaekca sHeproaddekTnsHocTn (MEI).

Tabnwuuya 3— 3Ha4yeHns KOHCTaHTLl C B 3aBUCMMOCTU OT 3Havenus MEI, Tuna Hacoca 1 ero 4acToTbl BpalleHus

MuHumaneHeIM nHAeKe sHeproaddekTueHocTn (MEI)
Tun Hacoca, ny
0,10 0,20 0,30 0,40 0,50 0,60 0,70
K, 1450 My’ 132,58 130,68 129,35 128,07 126,97 126,10 124,85
K, 2900 My’ 135,60 133,43 131,61 130,27 129,18 128,12 127,06
KM, 1450 My’ 132,74 131,20 129,77 128,46 127,38 126,57 125,46
KM, 2900 muH™" 135,93 133,82 132,23 130,77 129,86 128,80 127,75
KMJ1, 1450 mur™" 136,67 134,60 133,44 132,30 131,00 130,32 128,98
KMJ1, 2900 mu™" 139,45 136,53 134,91 133,69 132,65 131,34 129,83
MC, 2900 muH™" 138,19 135,41 134,89 133,95 133,43 131,87 130,37
MMC, 2900 muH™" 134,31 132,43 130,94 128,79 127,27 125,22 123,84
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MpumMepsbl 3HaveHWU KM, BbiTekaowme M3 BelMUCIeHWN No dopmyne (4.4) ANs HEKOTOPLIX BEMYMH
MWHUMabHOro nHaeKca aHeproaeKTUBHOCTU, NpeacTaBneHbl Ha pucyHkax 3 U 4.

n. %
100
Q=1000m*h  Q=200m%h  @=100 mh
Q=50 m°h
80
60}
40— Q=6m%h\Q=16 m’h \Q=32m%n
20
0 T T T T T
20 40 60 80 100 120
ng, min”!

PucyHok 3 — 3aeucumoctu Krf ot ng, nonyyeHHbie Ans KOHCONbHOrO Hacoca (Tun K) ¢ yacToToi BpaleHus Bana
Ny = 2900 Muk~", MEI = 0,7 1 pasnuuHbiMm 3HaueHmammn Qpep

n. %
100

MEI =0,7 MEI=0,4

80

60—

MEI =0,1

40—

20

T
20 40 60 80 100 120
ng, min™!

PucyHok 4 — 3aeucumoctu KINM[ ot n , nony4exHble Ans KOHCONbHOro Hacoca (Tun K) ¢ 4actoToi Bpawenns sana
ny=2900 mun~1, nopgauent Qgep =32 M3/4 M pa3nuuHBIMKU 3Ha4YeHnsIMn ME|

[nga Bbibopa BeNMUUHLI MMHUManNbHOroO UHAekca aHeproadcekTusHoctn (MEI) B npeaenax ksanudu-
KaLMOHHOW Npouedypbl BLIMOHAOT cneayolime AencTBus:

1) BENMUMHa MMHUMAanbHOro nHaekca aHeproaddekTusHocT (MEI) MmoxeT GbiThb BEIGpaHa (M noaTBepXK-
AeHa npoueaypoi Ksanudukauum) NnponssoauTenem HacocoB € Lienbio yKasaHusa kavecTBa Tunopasmepa
Hacoca oTHocuTenbHo KMo,

14



rocT 33970—2016

2) MUHAManbHbIE 3HAYEHUA MUHUMAanbHOTO MHAekca 3HeproaddekTusHoctn (MEI) gomxHbl GbITh
onpeaeneHbl Ha 3akoHoAaTeNbHOM, NPaBUTENLCTBEHHOM YPOBHSAX UNW B pamKax noctaHosneHu EASC ana
YCITOBUI MPUHATUA NPOAYKLUN Ha PbIHKE C LIeNbio CHKEHUA obLwero aHepronoTpebneHus.

B pamkax nposegeHua ksanupukaLMoHHON NpoLieaypbl nu paboT No NpoBepke TUnopasMepa Hacocos
BENMYMH Qpep U Ny, OT KOTOPBIX 3ABUCUT T, 1oy AOTDKHBI 6bITb B CBOIO 0Yepeb onpeAeneHbl ONbITHEIM NyTeM
Ha I/ICI'IbITaTeJ'IbHOM napTUKU HaACOCOB, NMOCKOSIbKY OHU anpuopu He U3BECTHLI U He cneayloT U3 pe3ynbTaTos
WUCMbITAHMIA B KA4YECTBE TOYHBIX UM NPaBUITbHLIX 3HaYeHUin. Ha onpeaenenne Qgep M N No pesynbTaTam Ucnbl-
TaHWI Ha ONbITHOW NAPTUU HACOCOB BINUSIKOT NPOU3BOACTBEHHbIE 4ONYCKU B Npeaenax Tunopasmepa (cm. npu-
noxexwue B) n norpeliHoCcTU namepeHust (cMm. pasgen 5).

MosToMy BenuuuHBl Qgep U N MOTYT BbIThb OMpeAeneHbl TONbKO C NPUBKEHNeM K COOTBETCTBYIOLLIUM
Aonyckam Unu AoBepuTENbHbIM MHTepBaJ'IaM Bo BpemA BbIMMCNIEHUA M, 1oq, C MOMOLLILIO (hOPMYITLI (4.4)
norpeLHocTn Qgep M N TPaHCOPMUPYIOTCA B peaynbTaT. B HacTosALLem cTaHAapTe BLIMUCAEHHAN C MOMOLLLIO
dopmynbl (4.4)1,i, requ BEMMUMHA, UCTONb3YIOLLAA B Ka4eCTBe BBOAA U3MEPEHHbIe (n — B cnyvae, ecnv onbIT-
Has napTua HacocoB M > 1 — apudmMeTuHeckn ycpeaHeHHbIe) BenMUnHbI Qgep U Ny, Ha3biBA€TCA HOMUHATIBHOM
BeNMYNHON MUHUManbHoro Heobxoaumoro K. O6bveauHeHHoe BNusiHUE I'IpOMSBO,ClCTBeHHbIX OOnyckoB B
npegenax TunopasmMepa v NOrpeLlHOCTen N3MepeHUa NPUHUMAETCA BO BHUMaHWE BO BpeMsl NPUMEHeHUs
OBLMX MUHYCOBBIX AOMYCKOB Ha HOMUHAMBHOW BENUYUHE MUHUMANbHOMO Heobxoanmoro KA — i, requ-
BenuuuHel, nony4aemMble nocne npuMeHeHst MUHYCOBbIX AO0MYCKOB MO BENUYUHAM M roqys HA3BIBAIOTCS Yac-
THBIMW MOPOrOBBLIMU BENTUYMHAMN 1 UCTIONbB3YIOTCA B ONpeAeneHHbIX HacTOAWMM cTaHaapToOM npoueaypax
KBanuduKaLlnm 1 NpoBepKN AN cpaBHeHUs ¢ hakTndeckummn sHaveHuamm KM Hacocos paccmaTpnBaeMoro
Tunopasmepa.

M pnmevYyaHune — I'IpmmeHeHme 06u.|,ero MWHYCOBOIoO ,qonycxa Ha HOMMHAaIbHbLIX BermMYynmHax MMHUMaribHoro
Heobxogumoro KM HaxoanTcsi B TECHOM COOTBETCTBUM C NMPUMEHEHNEM 06LWero oNyCTMMOro OTKIOHEHUS HA FrapaHTUpy-
€MbIX BENUYMHaXx rmapaBnnyeckmx 3Ha4eHun B COOTBETCTBUM ¢ onncaHHbiM B FOCT ISO 9906 meTogom. Pasnnume 3aknio-
YaeTcsi B TOM, YTO B HacTOSILLEM MEXIOCYAapCTBEHHOM CTaHAapTe BENUYMHBI, HA KOTOpbIE pacnpocTpaHsieTcs obwee
Jonyckaemoe OTKITOHeHne, SBMSI0TCS Pe3ynbTaToM UCTIbITaHWI, B TO BpeMms kak B criyqae FOCT 1SO 9906 onn onpepens-
IOTCA B TEKCTE KOHTpakTa.

5 Onpepenenune KIMNA vcnbiTatenbHoro Hacoca

5.1 O6LwWue NnonoxeHnUs

3T0T pasgen onpeaensieT napaMeTpbl NPOMBILUNEHHBLIX UCTILITAHWIA U OLEHOK criyyaliHbiM obpasom
BblIOpaHHbIX U3 TUMOpasMepa UCMbITaTeNbHbIX HACOCOB, KOTOPbIE BbINOMNHEHbI:

- He3aBMCUMMbIMU OopraHU3auusiM1 (Hanpumep, B paMmkax HabnoaeHus 3a pbIHKOM) C LieNbio NpoBepKu
yKa3aHHOW Npou3BoAUTENEM BENMNYUHBI MMHAMAnNbHOIO nHaekca aHeproadpdpekrnsHoctu (MEI);

- npousBoauTerieM B TOM criyyae, eCri OH NPUHSI pelleHne KBanuuumpoBaTth 3TOT TUNopasmep B
OTHOLIEHWM onpeaenieHHON BENUYUMHBI MUHUMASTLHOTO MHAeKca aHeproaddexktnsHoctu (MEI) npu ncnonsso-
BaHUW 3TUX UCTILITAHUIA U OLLEHOK.

Moao6Hble UCMbITaHWUSA U OLLEHKM UX pe3ynbTaToB AOMKHbI NpeaocTaBnaTb Heobxoaumyto UHopmauuio
0 (haKTU4ECKUX 3HAYEHMSAX MapaMeTPOB UCTILITLIBAEMbIX HACOCOB, HEOOXOAUMDIX A51s1 ONUCaHHON B pasaerne 6
npoueaypsbl onpeaeneHuns sHadeHns MEI unn ansa onucanHom B pasaene 7 npoleaypbl OLLeHKU COOTBETCTBUSA
yKkasaHHoro aHadeHust MEI. 311 sHavyeHus BKIIOYaloT:

1) pacxopn B Touke MakcumanbsHoro KMA Qgep, 0T KOTOPOI MOTyT 6bITb NOMNyYeHbl 3HaYeHUA pacxoda Qp
N Qp; NP yKasaHHBIX 3HAYEHUAX HEJ0TPY3KA 1 Neperpysku (CM. 4.1) cCOOTBETCTBEHHO;

2) makcumanbHblid KM ngep Npy Qgep 1 BennuunHbl KMA np mg, Npy COOTBETCTBYIOLMX 3HAYEHUAX
pacxona Qp U Qg ;

3) koachbpuLmMeHT BbICTPOXOAHOCTU N, KOTOPBIA HeobxoAUM ANns onpeaeneHNa MUHUManbsHbIX Heo6Xo-
Anmbix 3HaveHnin KN (cm. 4.2—4.4).

OTHocUTeNbHO TpeboBaHWUiA K UCNbITaTeNbHBIM YCTaHOBKaM U M3MepUTENbHOMY 060pyA0BaHUI0 AOMKEH
6bITb NpuMeHeH FTOCT ISO 9906.

5.2 Mpouyecc ucnbiTaHuin

MpoBeaeHne UCNbITaHUIA 4OMKHO NpoBoAnTbes B cooTBeTcTBUM ¢ FTOCT ISO 9906, ctyneHb 2B. Ucksnio-
yeHne Ana BxoaHol MmowHocTU B 10 KBT 1 HWxke (cM. FTOCT ISO 9906, 4.4.2) He AONXKHO paccMaTpuBaTbCs.

1. UcnblTaHnAa A0MKHBI BBINOMHATLCS Ha UCTIbITATE NbHBLIX CTeHAax NpoussoanTens unm e nabopatopusx
B COOTBETCTBUM ¢ MeTogamu u onpegeneHHbiMu B FOCT ISO 9906 ncneitatenbHbIMU NpoLleccamMu.

2. XapaKkTepucTukn Hacoca A0SMKHbI CHUMATLCS MeXay BXOAHbIM M HarHetaTenbHbIM hniaHuamm Hacoca.
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Ycnosusi, HeobxoauMble OIS rapaHTUPOBaHUS YAOBETBOPUTESbHBIX U3MEPEHNIA TEXHUYECKUX Xapak-
TEepUCTUK, onpeaeneHol 8 5.3.

Mpumevannsa

1 ToyHbIM 06pa3om M3MepeHHble XapaKTEPUCTUKN Hacoca B JAHHOW KOHKPETHON UCMbITAaTeNbHON CUTyauun He
MOryT BbITb MPUHSATHI B Ka4eCTBE COOTBETCTBYIOWENO TOHMHOIO NPU3HakKa X XapakTepucTUK B APYron UCnbiTaTenbHOM
cuTyaumm.

2 PekomeHpauum n obwee pyKOBOACTBO, Kacalowmecsi HEOGXOAMMbBIX Ans YAOBNETBOPUTENBHBIX U3MEPEHUI
noga v HanopoB NOAXOAAWMX pa3mepoB TpyGonpoeoaos, npueeaeHsbl BA.3 FTOCT ISO 9906 v, B cny4ae HeobxoanmocTu,
MOTYT WUCTONIb30BaThCSl BMECTE C MEXrocyAapCTBEHHbIMW CTaHAapTaMy MO U3MEPEHUIO PACcXOA0B B 3aKPbITbIX TpyHo-
npoBoAax Ha npeameT pasnuyHbix meTogoB (cM. A.1 FOCT ISO 9906).

B cooTBETCTBUM C pasbsACHEHUAMM, NpuseaeHHbIMU B A.1.4 TOCTISO 9906, Heobxoaumas ansa onpeae-
neHusa KN Hacoca BxogHas nponyckHas MOLHOCTb HAacoca MOXET BblTb akcnepuMeHTanbHLIM o6pasom onpe-
AeneHa ¢ NoOMOLLbIO:

- U3MepeHW BpawaTesibHOM CKOPOCTH N BpaLlaloLLIero MOMeHTa;

- WM U3MEePEHNN 3NEeKTPOIHEPIUuU.

B cnyyae onpegeneHnsi BXOOHOW MOLWHOCTU B3ATbIX U3 TUNopasmepa uUcnbiTaTenbHbIX HacocoB C
NOMOLLbIO U3MEPEHUIA 3NEKTPO3HEPrun AOMKeH UCNOMNb3oBaTbes ykasaHHbin B A.1.4.3 FOCT ISO 9906
KanMbpoBaHHLIA 3MeKTpoaBUraTesib, KOTOPbIA 3KCMITyaTUpyeTCsl TONbKO NPY YCNOBUK, Korda ¢ A0CTaTOYHON
TOYHOCTbIO U3BECTHA MOLLHOCTb ABUraTensl.

B cny4yae ucnbITaHUA Hacoca ¢ BCTPOEHHBLIM anekTpoasuratenem (kacaetcst HacocoB Tuna KMIT unu
MMC) B pamkax npoLieaypbl MPOBEPKU AOMKHA 6bITb COOTBETCTBYIOLLMM CMOCOBOM paccyuTaHa 3aBucsLlas ot
Harpysku gBuratens MOWHOCTb, Hanpumep Yepes NpefocTaBnsieMyto Npou3BoanTeneM MHopMaLMIo Uiv B
pesynbTate pasbopkn WCMbITaTeNbHOrO Hacoca U KanubpoBkM ABuraTens, ykasaHHeiM B A.1.4.3
FOCTISO 9906.

Ans Tunopasmepos NPoU3BOANMBIX U peanusyeMblX U3roToBUTENIEM MHOTOCTYNeHYaTbiX HACOCOB C pas-
FIMYHBIM YACITOM CTYMNEHEW UCTBbITaHUA Ha TeCTOBBIX HAacocax, KOTopble AOIDKHbI ObITb penpe3eHTaTUBHBIMU
(oTHocuTenbHO KIMA) ansa Tunopasmepa, HEO6XOAUMMO BbINOMHUTL HA MoAEensX HacoCOB C MUHUMAaNbHbLIM
KOMMYeCcTBOM B 3 CTyneHu AN (Henorpy>xHbiX) MHoroctyneHyaTbiX HacocoB (MC) U ¢ MUHUManbHBLIM KONKU-
YecTBOM B 9 CTyneHen ANA NOrpyXHbIX MHOrocTyneHyaTteix Hacocos (MMC).

BbiGpaHHble M3 TMNopasMepa UcnbiTaTenbHble HAacockl AOMKHLI UMEeTb pabodvee KONeco ¢ MofHbIM
OnamMeTpOM COOTBETCTBYHOLLEro TUNopasmMepa HacoCcoB.

MpumeyaHune—WU3meHeHne Hacoca gaHHOro Tunopasmepa nyTeM nogpesku guametpa pabouero koneca
cHuauT KNI Hacoca B cpaBHeHuu ¢ KM Toro xe camoro Tunopasmepa Hacoca ¢ NonHbIM ANaMmeTpoMm.

MonHbIA KOMMNIIEKT OTYETOB B NeYaTHOM UMW 3MEKTPOHHOM BUAE AOMKEH XPaHUTLCA, MO MeHbLLIEH Mepe,
NSATb NET, HO, Kak MPaBUIIo, 3TOT CPOK onpeaensieTca B COOTBETCTBUW C NpeannucaHUAMU BHYTPUroCyAapcTBEH-
HbIX 3aKOHOAATENbHbLIX aKTOB.

PesynbTatbl UCMbITaHWA OOMKHBI ObiTb 0606LWeHbl B oT4eTe. JanbHehwure ykasaHusa, kacatolmecs
cofilepXKaHUs UCMbITATeNbHOro OTYeTa U UCNbITaTeNbHLIX NUCTOB COOTBETCTBYIOWEro Hacoca, npyuseaeHbl
B npunoxeHun F FTOCT ISO 9906.

5.3 YcnoBus npoBefeHUA UCNBLITAHUN
McnbiTaHus OOMKHBI NPOBOAUTLCA HA YMCTOM XonogHon soae. lMapameTpbl YACTOW XONoaHOW BOAbI
onpeaensTca B COOTBETCTBUN C AaHHBIMU Tabnuubl 4.

MpwumMedaHune— SkcnnyataumoHHbIE NapaMmeTpbl HACOCa CYWECTBEHHBIM O6Pa30OM N3MEHSIIOTCA B 3aBUCH-
MOCTHU OT NPUPOAbI NEPEKAHNBAEMON XNAKOCTU. HEBO3MOXHO cchopmynupoBaTh obwme npasuna, nocpeacTBOM KOTOPbIX
pe3ynbTaTtbl UBMEePEHHbIX HA YUCTON XONOAHON BOAE 3KCNNyaTauNOHHbIX NapaMeTpo., MOryT 6biTb Npeo6pasoBaHbl 4ns
NMPOrHO3MPOBaHUs NapameTpoB Npu paboTe ¢ nmelowen apyrve CBONCTBa BOAOW (TeMnepaTypa, coaepXaHne TBepablxX
YacTULL UNU ra3a) uny apyrmmm XuakocTAMu.

Ta6nunya 4 — NMapameTpsl YUCTON XONOAHON BOAbI

Xapakrepuctuka EavHuua namepenun MakcumanbHbIi nokasatens
Temnepartypa °C 40
2 —6
KuHematunuyeckas BA3KOCTb m/c 1,5-10
MnoTtHoCTb kr/m® 1050
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Okonyarue mabnuusi 4

Xapakrepuctuka EnvHuua namepenus MakcumanbHbIA nokasarenb
3
CopepxaHue cBoOOAHbIX TBEPAbIX HacTUL, Kr/m 0,25
3
PacTBopeHHble TBEpAble YacTubl Kr/m 50

npO,ElOJ'DKI/ITeJ'IbHOCTb NCNbITaHNA O0IKHA 6bITb ,ElOCTaTOLIHOIZ Ana nonyvYeHnd NoBTOPHbIX Pe3ybTaToBs,
B 4YaCTHOCTU, Heo6XoaUMO paccMoTpeTb 3dadheKTbl obkaTKu.

MpumeyaHun e— IdhdekTbl 06kaTKM MOryT 3aHUMaTh MO BPEMEHW [0 OAHOI0 SKCMIyaTaunoHHOTO AHSI.

Bce nsMepeHns 4omMKHbI 6bIThb BEINOMHEHbI B YCMIOBUSIX YCTONYMUBOIO COCTOSAHUSA (CM. 5.4).
McneiTaHns OOJKHbI BbIMOJTHATBCA B YCIOBUAX, KOrda KaBUTaLMA HE BIIUAET Ha 3KCniyaTaunoHHbIe
napameTpbl Hacoca.

MpumMmedyaHue— Ecnu BO BpeMsi NPOBEAEHNSI UCNbITAHWMIA B UCMbITAaTENbHOM HACOCe OTMEYaeTCs 3HaYnTeNb-
Has cTeneHb KaBUTaLuK, He TONBbKO HAMop Hacoca, HO U 3HaveHmne KM Hacoca MOXET CHU3UTBCS, YTO NPVBEAET K MOHUXKE-
Huto KM Hacoca.

JomkHbI ObITb CHATLI, KK MUHUMYM, CEMb KOHTPOJbHBIX TOUEK AN UCNbITaHWUIA BCEX 3KCMTyaTauNOHHbIX
napameTpoB BnpedenaxamanasoHa ot 60 % o 120 % o1 oxxugaemMoro sHayeHns pacxoda B TOUKE Makcumarbs-
Horo KMA. YeTbipe U3 3TUX ToUeK AOMKHbI NPeanoyTUTebHO pacnonaratbes Haa oXXuaaeMblM gnanasoHom
HeZorpy3ku pacxofa, ABe ToOUKM — Haf OXudaeMblM A1anasoHoM neperpysku pacxoaa, U ogHa Touka Bulbpa-
Ha B npegenax ot 95 % ao 105 % oT oxugaemoro pacxoaa B Touke MakcumansHoro Krf,.

[ns onpeaeneHus s3Ha4YeHU Nogadn, COOTBETCTBYHOLWNX pexxuMmamM MakeumansHoro KN (BEP), Hegor-
py3ku (PL) n neperpysku (OL), xapakTepuctuka KM, npeactasnsiowas coboi saBucumocTtb 3HadeHns KM ot
nogayn, 4okHa 6bITb annpoKCUMUPoBaHa HenpepbiBHOW hyHKUMeR. Mpun aTom AaHHas hyHKLMS B AnanasoHe
noaay ot Qp A0 Qg AOMKHA UMETb eAVHCTBEHHBIA MaKCUMYM, a ee BTopas NpoM3BoAHasA No Nojjaye Ha 9ToM
WHTepBarne AorkHa UMeTb oTpuuaTenbHble 3HayeHus. [ns gaHHoN annpokcuMmaunm noaxoaaT npeacrasre-
HW1s xapakTepucTuky KINM B Buae nonMHoma TpeTbero nopaaka unu cnnanda. Mpu Hanuuum, 3HaveHue nogadu
B Touke makcumanbHoro KIM moxeT 6biTh B3ATO ¢ TaGnn4KM Hacoca Unu U3 NPOTOKOIOB UCMbITAHWIA NPOU3-
BOAMTENS.

XKenatenbHo, 4To6bl UCMbITAHUA TPOBOAUUCE Ha YacToTax BpaLeHUs 1, 6rMa3kux K ykasaHHOW B kaTano-
rax HoMUHasbHOW YacToTe BpaLleHns ny. B HEKOTOpLIX CryYasx, Hanpumep, ecnn anekTpoasuratens pa6ora-
€T OT ToKa MOCTOSIHHOW YacToThl, @ YacToTa BpalleHUa ero Bana U3MeHAEeTCA B 3aBUCMMOCTU OT pexuma
paboTbl UCMLITYEMOTO HAacoca, UCTIBITAHUS MOTYT BbINOMAHATLCA NPU 3HAYEHUSX YACTOTbI BPaLLEHUSA, OTAUYalto-
LLeca OT HOMUHanNbLHOW BENUUYUHBL. B 3ToM criyqae YacToTa BpalleHUS BO BpeMsi NpoBeieHUst UCTbITaHWn AoN-
JXHa HaxoAuTbeA B Npeaenax auanasoHa oT 80 % Ao 110 % oT HOMUHaNBLHOW YacTOThl BpalleHUs ¢ Lenbio
onpeaeneHus nogayu, obuiero Hanopa Hacoca U BXogHoW MowWHocTW. Mpu nposeAeHUM UCNbITAHUNA Ha pasnuy-
HbIX YacToTax BpaweHust KM moxkeT npuHUMaTh HEKOPpEKTHbIE 3HavYeHUsl. Tem He MeHee, B criydae usMeHe-
HUA YacToThl BpalleHust B npegenax 20 % OT HOMWHanNbLHOM 4vacToTbl BpauwleHus, KM unameHsetca
He3HauuTenbHbIM 06pa3oMm.

BriBaloT cuTyauuu, koraa Ban Hacoca HeAoCTyneH ANA U3MepeHUn YacToThl BpalleHus (Hanpumep, B
cny4yae ¢ NorpyXHbIM1U MHOTOCTYMeHYaTbiMWM HacocaMu) WU Koraa BMeCTo HOMUHanNbHOM YacToThl Bpalle-
HWA B KaTanorax Ans TunopasMepa Hacoca ykasaHa HOMUHasbHaa YacToTa 3M1eKTpuYeckoro Toka fyy. B aTux
cny4yasix UcnblTaHWs! BbINOMHSAIOTCA NPU YacToTe Toka f, KoTopaa He AOMKHA OTKMOHATLCS OT HOMUHANBLHOW
yacToThl fyy 6onbuie, yem Ha 1 %. HanpsbkeHne U anekTponutaHna, UCNOMb3yeMoe BO BpeMs UCMbITaHUNA,
OOMKHO HaXoAUTLCA B Npedenax +5 % OT 3Ha4YeHUA HanpsXeHWUsA, Npu KOTOPOM NoMyYeHbl XapakTepUCTUKK,
npeacTaBrneHHbIe B KaTarnore Npon3BoauTensl.

5.4 MNMorpewHoCTU U3MEpPEeHUN

5.4.1 PeneBaHTHOCTb

B tabnuuax 5 n 6 npuBeeHbI MAKCMMarbHO A0NYCTUMbIE BENUUYUHBI CAyYalHbIX MOrPELIHOCTEN U3Mepu-
TenbHbIX NPpUbopPOoB. YKasaHHble B 3TUX Tabnuuax Benu4uMHbl onpedeneHbl No aHanorMM ¢ nokasatenamu,
npueeaeHHbIMK B FOCT ISO 9906, knacc 2 Ana NPUEeMOUHbIX UCbITaHWA. OHU AOIMKHBI 6bITb NOMyYeHbl BO
BpeMsi UCTIbITAHUI COrNacHo pasaeny 7 HacToALWero ctaHaapTa.

[1ns BbINONHEHHBIX MPON3BOAMUTENEM HACOCOB UCMbITaHUIA, HanpaBNeHHbIX Ha KBanudukaumo Tunopas-
Mepa U3 onucaHHbIX B pasgene 6 Kputepues U Npoueayp, cneayet UMeTb Kak MOXKHO MEHbLLYIO LUMPUHY AoBe-
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puTenbHoro uHTepsana cpedHux 3HaveHuin KMA Ttunopasmepa. Kakon Obl MeTog HU UCNonb3oBancs
npounssoauTenem Ans onpegeneHns HeobxoauMbIX AnA NOATBEPXKAEHWUsSI BLINOMHEHWUS KPUTEpUEB KBanupu-
Kauun cpeaHunx nokasartenein n nx 4OBEPUTENbHBIX MHTEPBarioB, NpoU3BoaUTENo peKoMeHayeTcs AonyckaTb
KaK MOXHO MeHblLUe CryYanHbIX U CUCTEMaTUYECKUX MOrpeLlHOCTen naMepeHui (M. npunoxexue D).

Ons ncnelTaHniA, BeINMOMHEHHBIX HE3aBUCUMOW OpraHusaLnein B pamkax onncaHHon B pasgene 6 npoue-
Aypbl NPoBepKn, cUTyaumns uHas. Kaxxabii 0oToBpaHHbIin ANs UCMbITaHWIA UCMbITaTeNbHbIA HACOC AOMKEH ObITb
oLeHeH nHameuayansbHo no oTHoweHuo K ero KMA. MonyyveHHble B pesynbTaTte UcnbiTaHUi 3HadeHnst KMa
Heo6Xx0aMMO CPaBHNUTL C COOTBETCTBYHOLLMM MAHUMYMOM (NOPOroM) BeNUYMHBI, YacTUYHO crieaytoLiein u3 Toro
Xe camoro Tecta. B aTom cnyyae nonoxuTenbHble N oTpuLaTeNbHble pesynbTaThl UCMbITaHUA HanpAMYHo
3aBUCAT OT 0bLLEel MOrpeLlHOCTU n3MmepeHuin. MoaTomy ¢ Lenbio yCTpaHeHUs BIIUAHUA NOrpewHocTen usmepe-
HWI Ha pe3ynbTaT NPOBEPKX onpeAerneHHble B JaHHOM cTaHaapTe MakcuMarnbHO AoNyCTUMBIE MOrPELIHOCTH
N3MepeHNiA 4OIMKHbI BbITb NOMAyYeHbl U TOATBEPKAEHbI UCNbITAHUSAMU, HanpaBieHHbIMU Ha NPOBEPKY BeNNYu-
Hbl yKazaHHOro npoussoauTenemM MUHUMansHoro MHaekca sHeproadpdekrnsHoctu (MEI).

5.4.2 MakcumanbHaa gonyctuMas cryyanHas norpewHocTb

[na npoBefeHWs McnbiTaHWn cornacHo pasgeny 5 HacToswero ctanHgapta gonyctumas crydanHas
norpeLHocTb (95 % AoBepuTEnbHBIA UHTepBan) €, ., NpMBeAeHa B Tabnuue 5 kak NpoLeHTHOe OTHOWeHWe
apudmeTnHecKku ycpeaHeHHoN Benu4inHbl (M. npunoxeHus E, F n G) ana kaxagon nognexatien usmepeHunio
BENYUUHBI.

YkasaHHble B Tabnuue 5 Benu4nHbl A0MKHBI NPUMEHATLCA ANA BCeX aKkcnnyaTaunuoHHbIX 3KCnepuMeH-
TanbHbIX TOYEK.

MpwumedyaHune— YkaszaHHble B Tabnuue 5 Benu4unHbl COOTBETCTBYIOT BENUYMHAM NpuBeaeHHON B Tabnuue 4
FOCT SO 9906 oTHOCKTENBHOW aMNNUTYAbI koneGaHni 4na NPMEMOUHBIX UCMbITAHWIA COTMNAacHO Knaccy 2.

Tab6nwuua 5— MakcumarnsHo AonycTUMas CNy4anHas NOrPeLHOCTb €; may B MPOLEHTHOM COOTHOLIEHUM OT apudmeTy-
YECKM OCPEOHEHHOrO 3HAUYEHUS N3MEPSIEMON (HUSNHECKON BENUUNHDI

N3mepeHHOE 3HauYeHue MakcumanbHO gonycTumas cnydvarnHas NnorpeLHocTb € max
Mogava 13 %
OndbdepeHunansHoe gaBneHve +4 %
HaeneHve Ha BbIXoae +3 %
HaeneHne Ha BcacbiBaHUM +3 %
BxogHas MOLWHOCTb ABUraTens +3 %
YacroTta BpaweHusi 1%
Bpawatowmii MOMeHT 3%
Temnepatypa +0,3°C

CnyJaliHble NOrpelHoOCT A0MKHbI ObITh ONpeaeneHsl BO BpeMs UCMbITaHUA Ha OOHOM Hacoce, Korga
onpegeneHa skcniyaTalMoHHas ToUka U M3MepeHbl U 3acpUKCpoBaHbl BENTNYUHDI.

Heobxogumo noaTBepaunTb, YTO OTHOCUTENbHBIE (hakTUYECKUe CryvaiHble NorpeLlHOCT He NpeBkILLa-
0T NpuBedeHHbIe B Tabnuue 5 gaHHble. OnpeaeneHne 0THOCUTENbHOM hakTUHECKOW CriyvYaiHON MOrPeLLIHOCTY
npuseaeHo B npunoxeHn D.

BobluncneHve cnyvanHblX MOrpellHoCTen Ans KaXKaoro M3MepeHHOro 3HauYeHNs B KaXKaon aKkennyaTaLuu-
OHHOI TOYKe UCMBITAHHOMO Hacoca, Kak NpaBuno, 6yaeT BbIMONHATLCA C MOMOLLLIO UCNONb3YeMbIX 4N nony4ye-
HWS1 U OLLEHKIM NOMYYEHHBIX aHHbIX KOMMbLIOTEPHBIX MPOrpamMM.

MpumedaHun e—HeobxogrMo OTMETUTb, YTO 3aKOH pacnpocTpaHeHusi ownbok (cm. MpunoxeHne F) npyee-
geTt — C gonyweHuem, 4YTo BCe NOrpewHoCcTn, Kak npasnno, pacnpocTpaHATCA He3aBUCUMMO gpyr OT Apyra — K Makcu-
ManbHO BO3MOXHOW OTHOCMTENbHOMN Cry4anHoW NorpeLHocT (PaBHOM NOMOBUHE WWPWUHBI JOBEPUTENBHOIO MHTEpBana)
KA +5,9 %, ecnu dhaktuyeckas crnyyanHasi NOrpellHOCTb M3MEPEHHbIX 3HA4YEHWUI BEMUKa HACTOMNbKO, HACKOMNBKO 3TO pas-
peLLeHo ykasaHHbIMY B Tabnuue 5 BenvunHamu.
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5.4.3 MakcumanbHaa AonycTumasi (cMcTemaTuveckasl) MOrpewWHOCTb  U3MepUTenbHbIX
YCTPOMUCTB

Iina npoBeaeHna UcnbITaHWIA cornacHo pasaeny S HacTosAwero ctTaHaapTa B Tabnuue 6 Huxke npuseaeHb!
nokasaTenu MakcuManbHoM A0NyCTUMON (OTHOCUTESbHOM) NOrPELUHOCTU U3MEPUTENLHLIX NPUGOPOB € .,

YKasaHHble B Tabnuue 6 BeNMUUHBLI JAOIKHBI MPUMEHATLCA AN BCeX 3KCNyaTauMOHHbIX ToveK npu
npoBeeHU UCTIbITaHUIA.

M pwnmeyaHun e — YkazaHHble B Tabnuue 6 BennunHbl COOTBETCTBYIOT NOKa3aTensiM, NPUBeAEeHHbIM ANt OTHOCK-
TEMbHBIX MOrPEWHOCTEN U3MEPUTENBbHBLIX YCTPOUCTB B Tabnuue 5 FOCT ISO 9906 ans NnpuemMoYHbIX UCTbITaHWI COFNTacHo
Kraccy 2.

Mpunoxenne A.1 FOCT ISO 9906 onucbiBaeT pasnuyHble MeToabl U3MEPEHUs, a Takke YCTPOUCTBA,
KoTopble O6bLIMHO UCNOMbL3YITCA ANsl onpefeneHnst YpoBHA nofdauu, obuero Hanopa Hacoca, CKOpoCTU
BpaLleHUs 1 BXOAHOW MOLLIHOCTU Hacoca B AnanasoHe Heob6xoauMoi TOHYHOCTMU.

Ta6nwuya 6 — MakcumanbHas 4onycTMmas NorpeLHoOCTb UBMEPUTENBHOIO YCTPOWCTBA €5 max B MPOLEHTHOM OTHOLLIE-
HUM OT apnPMETNHECKN OCPEAHEHHOIO 3HAYEHUsI U3MEPSIEMON HU3NYECKON BENUUNHDI

I/IamepeHHoe sHaueHUe MakcumanbHas ,ElOI'IyCTMMa? NOrpewHoOCTb UIMEPUTENBHOTO
ycTpolictea e, .
Mopava 2,5 %
OudbdepeHupnanbHoe aaBnexne +2,5%
HaeneHune pasrpysku +2,5%
[aBneHune BcackiBaHWs 2,5 %
BxogHas MOLWHOCTL ABUraTens 2,0 %
CKopocTb BpalLeHusi +1,4 %
Bpawarowmii MOMeHT 12,0 %
TemnepaTypa +1,0°C

Heobxoanmo noaTBepanThb, YTC hakTUYecKre NorpeLlHOCTM M3MepUTeNbHbIX YCTPOCTB He NpeBbIlateT
npuBedeHHble B Tabnuue 6 nokasaTenu. [Lns oLeHKMU cryvanHoi dhakTnde kol OTHOCUTENbHON NOrpeLlHOCTU B
npunoxeHunn D npnBeaeHbl HEKOTOpLIE 3amMmeYaHus.

MpnmevaHusn

1 Heobxoaumo 0OTMETUTB, YTO 3aKOH pacnpocTpaHeHusi ownbkM (CM. npunoxeHve F) npyeeget — ¢ gonyweHuem,
4YTO BCE MOrPELUHOCTU, KaK NPaBWIio, pacrnpeaensioTcs U Npu 3TOM He3aBMCUMMbI ApYr OT Apyra — K MakcuManbHOW
BO3MOXHOW CUCTEMATUUECKOW NOrPeLLUHOCTY (PaBHON NONOBMHE WHWPUHbLI 4oBepUTenbHoro niTepeana) KM +4,3 %, ecnu
hakTuyeckasi NorpeLlHOCTb U3MEPUTENBHOTO Npubopa BCcex M3MEPEHHbBIX BENMWMYMH HACTONBKO BENWKA, HACKOMNbKO 3TO
paspelLeHo NpuBedeHHbIMY B Tabnvue 6 BenuumHamu.

2 HeobxoayMo 0TMETUTB, YTO 3aKOH PacnpocTpaHeHns oWnBKKM (CM. npunoxenue F) npuBeget — ¢ gonyweHuem,
4TO BCE MOrPELUHOCTU, Kak NPaBuIio, pacrnpenensioTcs U Npu 3TOM He3aBUCUMbl APYr OT Apyra — K MakCcMMarnbHON
BO3MOXHON CUCTEMATMYECKOW MOrpelHocTy (paBHOW NOMOBUHE LMPWHBI 4OBEPUTENbHOrO MHTepBana, cm. D.2) KA
7,3 %, ecnv hakTu4eckasi NorpeLlHOCTb N3MEPUTENIBHOTO YCTPOWCTBA BCEX UBMEPEHHBIX BEJTMYMH BEIUKa HACTOINMBKO,
HaCKOIMbKO 3TO paspelleHo yKkasaHHbIMU B Tabnvue 5 BenmumHaMmmn n ecnu daktnyeckasi NorpewHoCcTb M3MepUTENbHOro
YCTPOMCTBA BCEX M3MEPEHHbBIX BENMYMH HAacTOMNbKO Benvka, HaCKOMbKO 3TO paspelleHo npuBedeHHbIMW B Tabnuvue 6
BENMVYUHaMM.

5.5 OueHKa pe3ynbTaToB UCMbITaAHUN

5.5.1 MNMpuBegeHue pe3ynbTaToB UCNbITAHUA K HOMUHANbHON YacToTe BpalleHUA UM K HOMMU-
HanbHOM YacToTe AaNEeKTPUYECKOro Toka

MpuBeaeHWe pesynbTaToB UCMbITAHUIA K HOMUHASBHOM YacToTe BpalleHWsl Uik K HOMUHarbHOM YacToTe
3NEKTPUYECKOro ToKa AOMKHbI MPOU3BOANTLCSA B COOTBETCTBUM ¢ FTOCT /SO 9906.

5.5.1.1 HoMmuHanbHas YacToTa BpalleHus n, NpvseAeHa B katanorax nponssoanTens

Bce pesynbTaTtbl UCMBITAHWA, NOMAYyYeHHbIe Npy hakTUHECKon YacToTe BpalleHUsl N B OTKIOHEHUN OT
HOMWHAaIbHOW YacTOThI BpaLLEHWA Ny, ACIKHbI BbITb NpeobpasoBaHbl B HOMUHAIILHYIO YaCcTOTY BPaLLEHUS Ny
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Ecnu oTKIOHeHWe YacToTbl BpaLLeHUsl N Npu NPoBeAeHUU UCTIbITAaHWIA OT HOMUHAaNbHOW YacToThl Bpallie-
HUSA Ny He NpeBbILIAeT yKasaHHbIe B 5.3 4oNyCTUMbIE OTKITOHEHWUA, pe3ynbTaTthl USMepeHni noaaum Q, nosiHoro
Harnopa H, BxogHown MolHocTu P u KIMNM Hacoca ny MoryT BbiTb NpeobpasoBaHsbl (CornacHo rmapoaMHaMmmnyec-
KUM 3aKkoHaM O nogobuun) ¢ nomoLLbio cneayrowmx popmyn:

Q=Q™, (5.1)
n
n 2
H,=H (TN) , (5.2)
n 3
p=p (™). 63)
n
ne=mn- (5.4)

5.5.1.2 HomuHanbHas yacToTa Toka fyy M HanpskeHua Uy npuseeHbl B kKaTanorax npoussoauTensi.

Bce peaynbTaThbl UCNILITAHUIA, MOSYYEHHBIE NMpU haKTUecKoi YacToTe Toka fBO Bpemsi UcnbiTaHUA Haco-
ca B OTKIMOHEeHUW OT HOMUHANbLHOWN YacToTbl ToKa £, AOMKHbI BbITb NpeobpazoBaHbl B HOMUHAMBbHYIO YacToTy
ToKa fy.

Ecnu oTKNoHeHnst YyacToTbl Toka f BO BpeMsl UCMIbITaHUA Hacoca OT HOMUHamNbHON YacToTkl ToKa fiy U
HanpsbxeHua U Bo BpeMs UCMbITaHWI Hacoca 0 yKazaHHOW B kaTanorax BeNuYnHbl He NpeBbIWatoT ykasaHHble
B 5.3 gonyckaemble OTKITOHEHUS, pe3yrnbTaThl U3aMmepeHui nogadn Q, NonNHoro Hanopa H, BXogHoOW MowHoOCTN P
nKnNpJ Hacocarn MoryT 6bITh Npeobpa3oBaHbl (CornacHo rmapoAnHaMmIeckum sakoHam o noJo6mn) ¢ NOMOLLbIO
cnegyowmx Gopmyn:

Q= QfTN, (5.5)
f 2

H=H [?NJ , (5.6)
£ 3

P=P (%) , ()

=M. (5.8)

5.5.2 PaGouue xapaKTepuUcTUKu

[ns onpeaeneHns 4aHHbIX, KOTOpble He0BX0A MBI AN KBanuduKkauum nn npoueaypbl Nposepkn (Qpep,
Qp., Qg cooTBeTCTBYIOLWME UM 3HaUeHNst KM ngep, Mp ., Mo Y K03 PULMEHT GbICTPOXOAHOCTHU Nn), CHava-
na AoMKHbI BbITh NMoMnyyeHbl HaNopHas XapakTepucTika Hacoca u xapaktepuctuka KMA. 3tn xapakrepnctuki
OO0MKHBI MaKCUMaribHO COOTBETCTBOBaThL U3MEPEHHBIM TOYKaM.

JaHHble XapakTepuUCTUKA JOMKHbI OTBEYaTb YCIOBUIO METOla HaMMeHbLINX KBaapaTtos, T. €. CymMa
KBaApaTUYHbLIX OTKMOHEHWIA U3MEPEHHBIX BEMUYNH H U 1 OT 3HAaUYeHWIA, B3ATbIX C XapaKTepuCcTUKA Npy cooT-
BETCTBYHOLLEM 3HaYeHUN NoJavm MMHUManbsHa:

k
Z[HJ(QJ) - chrve(Qj)] 2= min, (5.9)
j=1

k

> Mi(Q) = neye (Q)I> = min. (5.10)
j=1

[lns onpefeneHust ToUKM MakcumarsHoro KM Heo6xoanmo annpokcuMuposate xapakrepuctuky KMz
COOTBETCTBYIOLLEN (PyHKLMEN. DTa pyHKLMS B AnanasoHe noaad o1 Qp Ao Qg A0MKHa oTBEYATh Creayowmm
YCIOBUAM:

- MMeTb B yKasaHHOM BblLLE AManasoHe TONbKo 0a1H MaKCUMYyM;

- BTOpasi NponsBoaHas 3ToN pyHKL MK NO Nodade Ao/PKHa UMEeTb oTpuuaTesibHble 3Ha4eHUA.

MpumMeyaHune—[Ona gaHHON annpoKCUMaLUM NOAXOAAT MeTOAbl MPEeACTaBNeHUs NOMyYeHHbIX 9KCNePUMEH-
TanbHbIX 4aHHbLIX B BUAE NONMHOMA TPETLEro Nopsigka uiv cnnanHa.
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Mocne annpokcUMAaLm Nomy4eHHbIe hyHKLMM 4OSDKHBI GbiTb CoBMELLIEHBI Ha rpaduke C COOTBETCTBYHO-
LLIMMM J@HHBIMK, NONYYEHHBIMU 3KCTIEPUMEHTANBbHO (CM. PUCYHOK 5).

HA

X HanopHas xapakrepucTuka
. (pesynbTar annpokcumaumumn)

Hgep

[»)}

nJ

Xapakrepuctunka KMnpj
(pesynbTaT annpokcumaLmn)

MBep

QpL Qep Qoo Q

X — [NaHHble 3KCEPUMEHTA;
=+ — 3HaueHus1, noanexailme oLEHKe UK NoATBEPKASHUIO

PucyHok 5 — CoBmMelleHHOe rpadmyeckoe NpeacTaBiieHne SKCnepuMeHTanbHbIX AaHHbIX
1 annpoKCUMMUPYIOLLNX OYHKLMN

5.5.3 OnpepaeneHue 3HaYeHWUN, NoANeXaLUX oOLeHKe NN NOATBE PXKAEHUIO

CrieyoLLMi 3Tan coCTOUT B ornpeaerieHun sHadeHnin Qgep U Ngep. Qgep ONPEAENseTCs kak BenuinHa
noAaumn, COOTBETCTBYIOLLASA MakcUManbHOMY 3Ha4YeH o, AoCTUraemMoMy Ha rpaduke xapaktepuctiku KA.
OTOT MakcUMyM BbipaxkaeTcs MaTeMaTny4eckoin popmMynoi

dn_g (5.11)
daQ

Moactaenssa B chopmyny (5.11) BelpaxkeHune annpokcumnpytowiein dpyHkummn KM n pewas ero oTHocu-
TenbHO Q, NoryvyaeM CooTBETCTBYoLLee 3HaueHue Qgep. [oacTaBnsAs nonyyYeHHoe 3HadeHne Qgep B Bbipake-
HUWe annpokcuMunpyoLLen dyHKLun KM, nonyvaem sHayeH1e ngep.

3HayeHust Qp 1 Qg ONpeaenalTca yMHOKEHNEeM 3HaueHNsA Qgpp Ha YnCTIoBble koathduumneHTsl 0,75 n
1,1 cooTBeTCTBeHHO. COOTBETCTBYIOIME UM 3HAYEHUS Mp U 1o ONpeaensoTes no xapakrepuctuke Krpg
(annpokcumupytoLLen pyHKuMK). 3TN NoKasaTenu Takke NpeacTaBneHbl Ha PUCyHKe 5.

[na onpepenexus koatduLmeHTa BLICTPOXOAHOCTU N U NOMHON HaKTUYECKON NOrPELHOCTU u3Mmepe-
HUA 1gep, Mpp» Mo (CM. NpUnoxerme M) Takke HEO6X0AUMBI BENMUUHBI Hanopa Hacoca Hgep NPV Qpep, Hp NpU
Qp, 11 Hyy Npu Qg . OHM onipeAensiioTcst Mpy MOMOLLM anmnpoKCMMUPYHOLLEN chyHKLIMU HANOPHOW XapakTepucTu-
KM OT COOTBETCTBYIOLLMX 3HA4YEHWUI NoAaun (CM. pUCYHOK 5).

MpwumedaHwune— HeobxoaMMo OTMETUTB, UTO 3HAYEHUS TgeR, TPL, TOL, ONPEAENEHHbIE C MOMOLLBIC ONUCaHHO-
ro Bbile MeToaa, He SIBMSIOTCS UCTUHHBIMKU 3HadeHusiMu aTux KIMJ, a ABnsaoTea 3HaveHusiMu B CpeaHen TOuKe cooTee-
TCTBYIOLMX JOBEPUTENbHBIX MHTEPBAIIOB, K KOTOPLIM UCTUHHBIE 3Ha4YeHWsi NPMBMKEHbI ¢ BEPOATHOCTLIO 95 %. B npeae-
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nax pAaHHblx o6nacter [OCTOBEPHOCTM KaXpas BenuvuvHa oauHaKkoBO pAencreutenbHa. [ns Gonee pertanbHoOM
MHpOpMaLMM No onpeaeneHmnio NONHON MakT4YECKon NOrPELLIHOCTY U3MEPEHUA U AOBEPUTENBHBLIX UHTEPBANOB 3HAYEHUN
KA (cm. npunoxenue D).

Kpome TOro, ans onpeaeneHnss MMHUMAarbHbIX Heobxoaumblx sHaveHur KMO Heobxoaumo 3HaveHue
koadbpuLmMeHTa BuICTPOXOAHOCTU N, (CM. pasaensbl 4, 6 1 7), koTopoe BbluucnsaeTcs no chopmyne (3.5).

BuiBaloT cuTyauun, korga Ban Hacoca HeoCTYNeH AnA U3MepeHUid YacToTbl BpalleHus (Hanpuvep, B
cnyyae ¢ Norpy>kHbIM1 MHOTOCTYNEeH4YaTbIMU HacocaMu) U/Unu Koraga BMeCTO HOMUHANbLHON YacToThl Bpalle-
HUA B KaTanorax Ang Tunopasmepa Hacoca ykasaHa HOMUHanbHaa 4acToTa aNeKTPUYecKoro Toka fy. B atux
cnyvasx B popmyne ans ng, BMECTO HOMUHAIbHOW YacToThbl BpalleHWsl Bana ny Heobxoaumo ncnonb3osaTb
sHaveHue 0,97n, . (g, = 60fy, MuH~" 1 £, TU). ITO 03HavaeT, 4To B TOUKe MakcumanbHoro KIJ yactora
BpaLleHus NpuHUMaeTcs ¢ nonpasKoi B 3 % OTHOCUTENbHO CUHXPOHHON YacToThl BpaweHus 601.

5.5.4 lpoBeaeHue UCNbITAHUA /UMK OLLleHKa HACOCOB cNeLUuanbHbIX TUNOB

[na HacocoB cneuuwansHbIX TUNOB, Nodnajatolnx nog obnactb AeNCTBUA HACTOALLEro ctaHAapTa,
[O0IMKHA 6bITb MPUMEHeHa COOTBETCTBYOLLAs! MpoLeaypa UCNbITaHWiA cornacHo 5.5.4.1—5.5.4.3.

5.5.4.1 HomuHanbHas YacToTa BpalleHus oTindHa oT 1450 muH-1 unu 2900 muH-"

Takue Hacochbl AOMKHBI ObITb UCMbITAHBbI OAHUM U3 CreayHoLMX cnocoboB:

1) Hacochl UCNBLITLIBAIOTCA HA UX HOMUHAMBHOM YacToTe BpalleHus. BeluucneHne MUHUManbHoro Heob-
xoaumoro KM unv MuHumansHoro nHaekca aHeproaddgekrusHocty (MEI) gomkHO BbiTh BLINOMHEHO Mo dop-
myne (4.4). BenuuuHa C (M3 Tabnuubl 5) gomkHa paBHATbCs 1450 MuH-unu 2900 MUK, B 3aBUCMMOCTM OT
TOTO, KaKoe 3HauYeHUe okaxeTcst brivke K HOMUHANBHOW YacToTe BpallleHUs1 UCTILITLIBAaEMOro TUNopasmepa;

2) Hacocbl UCMIbITEIBAOTCA Ha YacToTe BpaweHus 1450 unu 2900 MuH—'. [JomkHbl 6bITb B3ATHI COOT-
BeTCTBYIOLWME BeMUUMHbI C (M3 Tabnuubl 5).

Mpumevaunns

1 Tonbko Ans 2): UCNbITaHWE U OLIEHKA BIMOIHSIOTCS C NPeAnoNOXEHNEM, YTO 3TOT TUNOPa3Mep Hacoca CNPOEKTU-
poBaH AN COOTBETCTBYIOLLEN YACTOThbl BPALLEHUS.

2 TUNUYHBIMK NPUMEPaAMMU SIBIISIIOTCH HACOCHI, MPUBOAUMbIE B AEWCTBUE INEKTPoABUraTensMum ¢ 6 nonwcamm unu
CBEPXCUHXPOHHbIMUM 3neKTpoasuratensamMmm ¢ NoCToAHHbIM SMNEeKTPOMarHuTom.

5.5.4.2 [OByxpoTopHble Hacockl (Tuna KMI ¢ aBymMs pabo4nmu konecamm)

Hacocel, npeacTtasnstowme cobon o6begnHeHne AByX HaCOCHBIX arperaToB B 04HOM Kopnyce (ABYXpo-
TOPHbIE), OIDKHBI UCMILITLIBATLCA MYyTEM NOMELLIEHUA OQHOIO U3 arperaToB (ABuratens u paboyee koneco) B
noaxoasumii kopnyc Hacoca Tuna K, KM unv KMJ1. BennunHa Cus Tabnuupl 5 gormkHa bbiTb BEIGpaHa anst cooT-
BETCTBYIOLLEro TUNa Hacoca n 4acToThl BpalleHWsl.

5.5.4.3 Hacocebl, oTBevaroLwme bonee 4eM ogHOMY ornpeaesieHunto Tuna Hacocos

[ ns HacocoB, KoTopble 0TBeYatoT 6oM1ee Yem ogHOMY OnpeaesieHUo TUNa HacocoB, TUN Kopnyca ABNAeT-
cA onpeaensioLLnMm KpuTepruem npu Beibope 3HaveHus BenniuHel C us Tabnuupl 5.

6 OnpepeneHne 3HaYeHMA MUHUMMAaNbHOrO MHAEKCa
3HeproacgpdekTnBHocTn (MEI)

6.1 O6Lwwue nonoxeHusa

CylwecTByeT [ABa BO3MOXHbIX BapuaHTa MHOPMUPOBAHUSA MOTPebuUTensi OTHOCUTENbHO 3HaYeHus
nHaekca aHepretudeckon acpdektusHocTn (MEI) Tunopasmepa Hacoca, NPUBOAUMbLIX NMpousBoaUTENemM Ha
TabnMuke Hacoca U1 B TEXHUYECKOM AOKYMEHTaLIMN:

1) Ans noATBepXaeHUs cCoOTBETCTBUA TpeboBaHUAM 3akoHoAaTenbCcTBa No 3HeproadeKTMBHOCTH,
yCTaHaBNMBaOLWMX MUHUManNbHO aonyctumble 3HadeHns MEI 0 TOM 4TO chakTudeckoe sHauyeHue MEI
HacoCoB AaHHOro Tunopasmepa He Huxke MEI .

min?

min?

Mpumep — MEI > 0,40 (MEl i, = 0,4).

2) AN ykasaHus JYucrieHHoro sHadenus MEI, onpefeneHHoro cornacHo TpeboBaHUsM HacToslero
cTaHgapTa.

lMpumep — MEI > 0,47.

O6a BapuaHTa ykasaHus sHadyeHus MEI ocHoBaHbl Ha onpeAeneHHbIX cpeaHnx sHadverunax KMo tuno-
pasMepa Hacoca npu ero paboTe B Touke makcumansHoro KMNM, Hegorpyske n neperpyske. Mpu aTom npouns-
BOAUTeNb 06A3aH A0Ka3aTh TO, HTO 3HAYEHNS Tggp, M|, Mo C BBICOKOM CTENEHbIO BEPOATHOCTU COOTBETCTBYIOT
KpuUTepuam, onpeaeneHHsbIM B pasgene 4 HacToswero ctaHaapTa.
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1) Ana noATBepXAeHUs COOTBETCTBUA TpebGoBaHUAM 3aKoHOAATENbCTBa, NPEeAbABMASEMbIX K 3HaYe-
Huio MEI, AonxXHbI 6bITb NPOBEAEHbI COOTBETCTBYIOLLNE UCTIbITAHUA U OLeHKa CornacHo pasaeny 5 Hactoallero
cTaHgapTa ans cnydyaiHbiM 06pasoM cpopmnpoBaHHOW BbIGOPKM HACOCOB OnpeaerieHHOro TunopasmMepa, a
Takke onpeaeneHsl cpegHue sHadeHua KM s Touke makcumansHoro KMA, Ha pexumax Hegorpysku u nepe-
rpysku. daktuyeckoe sHayeHme MEI gomkHo 6bITb nocunTaHo cornacHo 6.2. TpeboBaHus 3akoHoAaTeNbCTBa
CUYUTalOTCS BLINONHEHHLIMU B criydae, ecnu paktudeckoe sHavyeHne MEI yaosneTsopsieT HepaBeHCTBY

MEI > MEI ®.1)

min?
rae MEI .. — KpUTepuia, yCTaHOBIMEHHBIA 3aKOHOAATEeNbCTBOM.

2) OnsanopTBepXaeHUs ykasaHHoro 3HaueHunst MEI, kotTopoe 6onbLue 3akoHoAaTeNbHO yCTaHOBNEHHOrO
MUHUManbLHOrO 3HaYeHusl, HeobxoaUMO NpoBecTU onpeaeneHue dakTndeckoro sHadyeHnss MEI ¢ nomoubio
UCNBITAHWUI U OLIEHKW COrNacHo pasaeny 5 HacTosuwero ctaHaapTa U BbIMUCNEHUA cornacHo 6.2.

M pwnmeyaHn e —lNpnnpoeeaeHny npoueaypsl NOATBEPXKAEHUSI COOTBETCTBUSA COIMAacHo pasgeny 5 HacTosiwe-
ro craHgapTa NpUMEHsIeTCs AoNYcK Iy = =5 % npu onpeaeneHnn 3HaUYEHUIH T min.requ, BEIMMCTISIEMBIX NO opmyne (4.4) u
ncnone3dyembix ans onpegenenus saHavenns MEI, Heobxoanmoro ansi BbINOMHEHNSA HOPM 3aKOHOAATENbCTBA UNW yKasaH-
HOro npomaeoamTenem. JaHHbI AoNYyCK He BKMIOYEH B METOA NPOM3BOAUTENSI MO ONPEAENEHNI0 U NOATBEPXKAEHUIO 3Ha-
veHms MEI Tunopaamepa Hacoca.

6.2 OnpepeneHne MUHUManNbLHOro MHAEKca aHeproaddgektuHocTu (MEI) Tunopazmepa Hacoca

UcxoaHbiMn faHHeIMU ANt onpedeneHnst hakTUYeckon BENMUUMHBI MUHUMarbHOro MHAEeKca aHepro-
acppekTnBHocTM (MEI) Tnopasmepa, ABnsitoTCA:

- HOMUWHasbHasa YacToTa BpalleHus ny;

- cpefHue 3HadeHus nopadn Qpep ., Y Hanopa Hacoca Hgep nean B TOUKE MakcumanbHoro Krif,
nony4YeHHble B pesyribTaTe UCTbITaHWIi U OLLeHKW, NPOBeAEHHbIX B COOTBETCTBUM C paszaesiom 5 u, npu Heobxo-
anmocTu, NnpunoxerHnem D HacToswero ctaHaapTa;

- CpeAHue 3HaueHUs 3HeproaddeKTUBHOCTU Ngep means MPLmean Y NoLmeans MONYHEHHBIE B pe3ynbTaTe
UCMbITAHWIA U OLIEHKM, NPOBEAEHHbIX B COOTBETCTBUM C pasaesioM 5 u, npu HeobxoaumocTu, npunoxeHnem D
HacTosILLIero cTaHaapTa;

- k03P DULINEHT BbICTPOXOAHOCTU N (1o ., PACCHUTBIBAEMBINA MO Ny, Qpep mean 1 HBEP mean COMMACH05.5.3.

3HaveHne ME| onpegensietca crneayowmm o6pasom:

LWar 1. OnpeaenseTcs BcrnomoratensHas gyHKums F

FTI = _1 1 ’48 (ln (ns’ mean))2 - 0’85 (ln(QBEP, mean))2 - 0’38 ln (ns, mean) In (QBEP, mean) +
+ 88,59 In (n,, mean) + 13,46 In (Qgep. mean)-

Beiuncnsiemas no dopmyne (6.1) BenuuuHa F11 JormkHa OblTb OKpyrneHa Ao nepBor Ludpbl nocne
0ecaTUYHOro 3HakKa.

War 2. Ons kaxaon cpeaHen senunyunbl KM B Toukax BEP, PL n OL BLIMUCIIAIOTCS COOTBETCTBYIOLLME
3HaueHus C

(6.1)

Caep = Fy —Meep, means (6.2)
- MPL,
Cor=Fy —0oa7 (6.3)
C.=F - TIPL,mean
o™ ™ T 0947 ©4)

War 3. BelvucnsieMble no chopmynam (6.2) — (6.4) s3Ha4eHUa A0MKHbI BbITb OKPYTTeHbl A0 NepBoi Lnd-
pbl Nocne AecATUYHON 3anATol, Hanbonbluee 3HadeHue u3 Tpex Cgep, Cp 1 Cy NpUHUMaETCA B KavyecTse
3HaueHua Cyg, KOTOPOE CNYXUT AN BbMUCNEHUS (DaKTUHECKON BENNYMHBI MUHUMATIBHOTO MHAEKCA 3Hepro-
acppekrusHocTn (MEI)

Cuier = Max (Cgep, Cpps Coy)- (6.5)

LWar 4. dakTryeckoe 3HayeHMe MUHUMAarbHOro uHaekca aHeproaddpektusHoctn (MEI), cootseTCTBYIO-
wee Cyr;, BEIMUCNAETCA C NOMOLLLIO JIMHENHON UHTEePMONALUN MeXAy COCeAHUMN BENMUYNHaMn (tabnuua 3.)
C aTol LUenbio B CTPOKe € COOTBETCTBYIOLLMM TUMOM Hacoca U HOMUHamNbHON 4acToToi BpaweHusa 6epyTca
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cocefjHue 3HaveHnsa Cygq 1 G,y CNesa 1 cnpasa oT Cyg, COOTBETCTBEHHO, a Takke 3HaueHust MEI ., u MEL, .,
cooTBeTcTBYIOWME Cio 1 Cpioyy. BHAUEHME MEI, cOOTBETCTBYIOLIEE TUMOPA3MEPY HACOCA, ONPEAENseTcs Kak

MEI = (MEIg,, — MEl, ) Sue=Cett & MEI 6.6)

right — Qeft

Mockonbky pasHuLa Mexay cocegHUMM 3HadyeHnsmu MEI B Tabnuue 3 pasHa 0,1 cbopmyna (6.6) moxeT
ObITb ynpolleHa

MEI = 0,1 5u8 ~Cet 4 Mgy 6.7)

right — “left

Mony4yeHHoe 3HadyeHne MEI TUnopasmMepa Hacoca, BeldUcrieHHoe no chopmMynam (6.6) unu (6.7) AomkHo
6bITb OKPYriieHo 40 BTOPOro 3Haka nocrie sansiton.

7 NoaTBepxAeHWe 3HAYEHUA MMHUManNbLHOrO UHAEKCa
aHeproaddpexTnsHocTu (MEI)

7.1 O6wue nonoxeHun

Ecnu npoussogutens onpegenun Tunopasmep Hacoca B COOTBETCTBUM ¢ TpeboBaHuamMKU pasgena 5
HacTosILLero cTaHgapTa ¢ Luenbio:

- noaTBepAUTb cooTBEeTCTBUME TpeboBaHWAM 3akoHoAaTeNnbcTBa B obnactn aHeproachdekTMBHOCTH
(Hanpumep, cooTBETCTBUE TeXHUYeckoMy pernameHTy EADC) onpegensembix ycTaHOBNEHUEM MUHUMAb-
HOTo 3Ha4YeH s MHAeKca aHepreTudeckon apdekTusHocTn (MEI);

- noaTBepAnTb 3aaBneHHoe 3HavyeHue MEI (3HaueHune KoTOporo Bhilwe 3aKoHoAaTENbHO YCTaHOBNEHHO-
ro ypoBHsl), ykasaHHoOe Ha UHdopmaumnoHHon Tabnuuke Hacoca Wunu B AOKyMeHTauMn Ha Hacockl AaHHOro
TUnopasmepa, MoxeT noTpebosaTbCcA NpoBeAeHNe NpoLeaypbl NOATBEPXAEHUA COOTBETCTBUA C NPUBNEYEHU-
€M He3aBNCUMO opraHusaunn.

OGbluHO OT npousBoauTens TpebyeTca ykasbiBaTb MUHUManbHoe 3HaveHue MEI, onpegeneHHoe
3aKoHOAATENLCTBOM.

Mpumep — MEI>0,4.

YucneHHoe 3HadveHve MEI, onpegeneHHoe M ykasaHHoe caMuMm npousBoguTenieM (Mpesbilwarowee
MWUHUMarbHOE 3HavyeHve, yCTaHOBNEeHHOe 3akoHoAaTeNnbHO), MPUBOAUTCS B BUAE YACna ¢ ABYMS 3HavalmmMmn
uncppamu nocne sansiTon.

lMpumep — MEI > 0,47.

B 7.2 onucbiBaeTca npoueaypa NoaTBepXaeHns cooTBeTCTBUSA hakTudeckoro sHadeHns MEI tpe6oBa-
HUAM, KOTOPbIE MO0 YCTaHOBMEHBI 3aKoHoAaTeNbHO, NGO NPUMEHEHbI K ykazaHHOMY TUnopasmepy Aobpo-
BOMbHO camuM npounssoauTeneM. B ocHoBy npolLeaypbl COOTBETCTBUSI 3aNOXeHbl UCTbITAaHWA HacoCoB
onpepaeneHHoro Tunopasmepa. B pamkax npoueaypbl NPOBOAAT UCMLITAHUS OrPaHUYEHHOTO YUCNa HacoCoB
ofHoOro TUnopasmMepa, o4HaKo 3TO MO3BOMAET C AOCTATOYHOW CTENeHbo TOYHOCTU NoATBEPAUTL AN ONPo-
BEPrHyTb COOTBETCTBME TUNOpasMepa npeabsaBisieMbiM Uiv 3asBieHHbIM TpeboBaHusiM no 3Heproaddek-
TMBHOCTM. OnucaHue WUCMbLITAHWA W anropuTM MPUHSITUST peLueHUMn Npyu  MpoBedeHUn npoueaypsl
noaTBepXKaeHUst COOTBETCTBMA NpeacTaBneHbl Hke. B npunoxeHnn U npusoasaTca TeopeTudeckue OCHOBLI
npoLeaypbl U OLEHKN 4OCTOBEPHOCTMU NOMYyYEHHbIX Pe3ynbTaToB.

AnbTepHaTUBON NPOBeAEHUA NpoLeaypbl NOATBEPXKAEHUS COOTBETCTBUS, ONUCAaHHON B 7.2, MOXeT cTaTb
npoBepka NoIHOro KOMMNIeKTa 4OKYMEHTOB NO NPUMEHsIEMbIM MPON3BOAMTENEM MeToAaM AN onpeaeneHuns:

- cpegHux 3HaveHun KM, yooenetBopsiowmnx TpeboBaHuaM 3akoHogaTensctsa B oTHoweHun MEI,
B COOTBETCTBUK C pa3fesioMm 6 HacToswero ctaHaapTa;

- WNu 3HaYeHns, ykazaHHOro B AoKyMeHTauun 3HaveHuss MEI (npeBbiwatollero TpeboBaHus 3akoHoaa-
TernbCTBa), B COOTBETCTBUM C pasfernioM 5 HacTosiLero ctaHgapTa.

MpumMeHsieMblin Tpon3BoANTENEM METOA MOXET BKITHOYaTb NPOBEAEHME NCMBITaHMIA N KOMMeKca Bblbuc-
NEeHUN B COOTBETCTBMU C pasaernioM 5 n ogHOro n3 MeToAoB, OMMCaHHBLIX B pasgene 7, Unn Apyrux MeToaos,
onpegesneHHbIX NponssoauTenem. MonHbI KOMNNEKT 4OKYMEHTaLMM A0MmKeH bblTb NpedocTaBneH npeacra-
BUTENSAM HE3aBUCUMOI OpraHn3aLMm, OCyLLEeCTBIISOWLEN NpoBepkKy. B cnyyae, ecnu HesaBUCMMas opraHunsa-
UMs NpuHUMaeT MNONOXUTENbHOE pelleHne OTHOCUTENbHO oa0bpeHust npeacTaBfeHHOro KoMmnnekra
OOKyMeHTaLuMKn, To cooTBeTCTBME TpeboBaHNAM 3akoHoA4aTeNnbCcTBa B OTHOLWEHMK 3HadYeHne MEI cuntaetca

24



roCT 33970—2016

BbINOMHEHHLIM WNK 3asBreHHoe 3HadeHne MEI cunTaeTcs noATBEpXXAEHHBIM AN COOTBETCTBYOLLEro
TUNopasmepa HacocoB.

7.2 MopARoK NpoBeAeHUs NPOBEPKM COOTBETCTBUSA

Komnnekc paboT no npumeHeHUo MeToA0NorMmn NPoBepKA 1 npouedypa ee BbINONHEeHWUS COCTOAT U3
HEeCKOMNbKUX LUaroB:

1. MeTogom cnyyalnHoro otéopa 13 Tunopasmepa BblbUpaeTcsa O4UH Hacoc, UCNbITbIBAETCA, OLEHU-
BaeTCsA OTHOCUTEINbHO COOTBETCTBYIOLLEro MUHMMAarbHOrO uHaekca aHeproaddekTnsHoctn (MEI) B cooT-
BETCTBUM C NPpeACcTaBNeHHbIM BbILLE OrUCaHNEM.

2. EcnunBbIGpaHHbIN N3 TUNOpasMepa Hacoc NpoLUuen UCMbITaHUSA COrfacHo NpUuBeAeHHOMY HUXKe KpuTe-
puto, 3HaYeHNe MUHMMarbHOTO MHAekca aHeproaddekTuHocTn (MEI) uccnegyemoro Tunopasmepa nog-
TBEpXgaeTcs.

3. Ecnu nepBblii BbIOpaHHbIA N3 TUMoOpasMepa Hacoc He AocTUraeT MoporoBoro 3Ha4YeHusl, U3 TUno-
pasmepa BblIGMpatoTCs TPM ApYrnx Hacoca, 3aTeM NPOBOAUTCS UX TECTUPOBAaHME U OLeHKa.

4. BenuuuHbl Qgep, Ngeps MpLs» Mol W N, ONpeaeneHHble AN Kaxaoro U3 Tpex UCTbITaHHbIX HacoCoB,
apuMeTNYECKU yepeaHATCA

X= (7.1)

X,

IR

w |
I:I‘l

rae x — npegcraBnseT coboi 5 ykasaHHbIX Bblle rmapaBiuyeckux BefimiuH. Pesynbstarsl onncbIBaloT COOT-
BeTCTBYIOLUME CpeaHne rmapaBiMyeckme BennymHbl M3 TPEX HacoCoB.

5. Ons cpefHUX BENUYMH U3 TPEX HACOCOB onpedensitoTcs noporosble 3HaveHus KMA npu BEP, PLOL
(c BenmunHamu Qgep 1 N B KAYECTBE BBOAA) TAKKE Kak A5 0AHOro Hacoca.

6. Ans cpegHero U3 Tpex HacocoB onpeaensaeTcsa HAeKC 3HeproadEeKTUBHOCTA, COOTBETCTBYIOLLMIA
noporoebIM 3HaveHnam KMNA npu BEP, PL 1 OL B cOOTBETCTBUM C BbilLeyKa3aHHbIM ONUcaHUEM.

7. Ecnv cpeaHuin U3 Tpex HacoCoB He NPOXOANT UCNLITAHUSI COTNTAcHO OMUCaHHOMY HUDKE KpUTepuio, TO
npoBepka COOTBETCTBUA MCClleAyemMoro Tunopasmepa Afsl yKasaHHOro rnpoussoguTesieM MUHUMaribHOro
nHaekca sHeproacpekTusHoct (MEIL) cunTaetcsa He NpoaeHHON.

8. EcnuvcpeaHuii ns Tpex HacoCoB NMPOoLUEsT UCTIbITaHUA COrNMacHO ONMUCAHHOMY HDKE KpUTeputio, Tunopas-
Mep Hacoca cHMTaeTCs NpoLueAWNM UCNBbITaHNA HECMOTPA Ha TO, YTO NePBbIN HACoC NoTepnen Heyaauy.

AMropuUTM NPUHATUA peLeHniA Npu NpoBeaeHUU npoueaypbl NPOBEPKA COOTBETCTBUA NpeAcTaBneH Ha
pUCYHKe 6.

NcnbITaHns 1 oLeHKM nx pesynbTaToB Ha KaXXAOM U3 BbIBpaHHbIX U3 TUNopasMepa MeTOA0B Cy4aHoro
oT6opa HacoCOB U MOMNHOCTLIO HE3aBUCUMO APYT OT Apyra, ANA KOTOPbIX A0MKeH 6biTb NPOBEPEH 3asiBNEeHHbIN
MUHUManbHBIN nHAeKe aHeproaddekTuHocTn (MEL), AomkHbI 6bITh BEINOMHEHBI cOrnacHo pasaeny 6 HacTo-
Allero cTaHpapTa.

Jns kaXaoro U3 UCMbITaHHBIX HACOCOB AOMKHBI BbITh ONpeaeneHbl HAaNoPHaA XapakTepucTuka U Xxapak-
Tepuctuka KIMM, ¢ NoMOoLLbio KOTOPLIX ONpeaensoTea 3HaveHns Qgep M N, B COOTBETCTBUN C6.2.

Ans nepBoro UCMbITLIBAEMOro Hacoca A0MMKHbI GbITb BEIMOMHEHBI CReAyoWmne BEIMUCAEHMUS U B criyvae,
€CNWN UCTMILITaHUSA He YBEHYaNUCh YCMEXoM, Takke AN «CpeaHero u3 Tpex» HacocoB (T. €. Hacoca, UMetoLero
ycpeaHeHHble ruapaBnuyeckue XapakTepucTUKN Tpex peanbHbIX HAacoCoB, KOTOopble BbiNu AOMONMHUTENBHO
ucnbiTaHbl).

Ncnonb3ayst COOTBETCTBEHHO MOJTy4YeHHbIE B Pe3ynbTaTe UCMbITaHUA BENUUUHBI Qgep M N MM Qpep N,
AOMKHbI GbIThb BLIYMCTIEHBI MUHUMATTbHBIE Tpebyemble 3HaueHNA KM (gep)min.requ, (L )min. requ ¥ (Mot Imin requ-

3T BbIUMCIIEHUST BLIMOMHSIIOTCS MO NPpUBEASHHLIM B pasgene 4 copmynam (4.4), (4.6) n (4.7) ¢ cooT-
BETCTBYIOWMUM 3HaYeHnem napametpa C, B3aToro u3 tabnuubl 3, B 3aBUCUMOCTU OT TUNA U HOMUHANBLHOM
4YacTOThbl BpalLeHUs UCTbITBIBAEMOIO Hacoca UITM HACOCOB C YY4ETOM YKaszaHHOro NpoussoguTeneM 3HaveHus
MUHUManNbHoro uHaekca aHeproacddekTusHocTn (MEI).

C aTol Uenblo B CTPOKE C COOTBETCTBYHOLLMM TUMOM Hacoca U HOMUHaNbLHOW YacTOTOM BpalleHus 6epyT-
cA cocefHne 3HaveHust MEl ., n MEI,,, cnesa n cnpasa ot 3assneHHoro MEI cooTseTcTBEHHO, @ Takke
3Havenus Cyq 1 Cypy, cooTBeTCTBYIOWME ME], 1 MEI ). SHAYEHNE NapameTpa C, cooTBETCTBYIOLIEE TUMO-
pasmepy Hacoca, onpeaenseTcs Kak

left n right*
MEI-MElg,

C=C+ o e —
MELig ~MEleq

(Cright = Cien)- (7.2)
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Mpouenypa noaTeepXOeHUA
COOTBETCTBUSA TPE6OBaHMAM
no aHeproagppeKTMBHOCTH

'
Mposepka
AOKyMeHTaLum
DokymeHTaumsa DNokymeHTaums
He npuHATa npuHsATa
L
MpoBepeHue Hacoc npowen
UCnbITaHWA UCNbITaHUA

1 Hacoca
n onpepenexue MEI

Hacoc He npowen

McnbITaHuA
y CpenHee 3HauyeHne MEI
MposeaeHme COOTBETCTBYET
UCTILITaHUIA 3aABNeHHOMY 3HAYEHUIo
3-x HacocoB
n onpeaeneHune MEI

CpepHee 3HauyeHune MEI
He COOTBETCTBYET
3afBMNEHHOMY
3HaueHuo

3HaueHue MEI 3HaueHne MEI
He NnoaTBepXaeHo noaTeepXaeHo

PrucyHok 6 — ANropuTm NpMHATUA peLUeHUi Npu NpoBeeHNM NpoLeaypbl NOATBEPXKAEHUA COOTBETCTBUSA 3HaqveHus MEI

MockonbKy pasHuLa mexay cocegHummn aHavyeHusMm MEI B Tabnuvue 3 pasHa 0,1, dopmyna (6.6) moxeT
6bITb yripoLeHa
MEI-~MElg

C=Cex t 0.1

(Crignt = Ciett)- (7.3)

INMpumep — Hacoc munaK ¢ HoMuHansHoU Yyacmomodu epaujeHus ny= 2900 mun~". Jns1 0aHHO20 Hacoca npo-
uszeodumerss yKka3bieaem 3HaveHue MEI = 0,47.

Io danHbIM mabnuybl 3 onpedensiomcsi sHaveHusi: MEl g = 0,4; MEl ;o = 0,5; C, . = 130,27; C ;o = 129,18.
Mo gpopmyne (7.2) onpedensemcs 3HaveHue napamempa C, coomeemcmeyroujee MEI = 0,47:

MEI - MEl,, 047-04 1129 18 - 130,27) = 129,51. (7.4)

C= Cleft +
MEl g, ~ MEl of, 0,5-0,4

(Crlght - Cleﬂ) =130,27 +

B cooTBETCTBMM C NOMNOXeHWAMN pasaena 4 HacTosWero ctaHaapTa MUHUManbHO HeobxoguMble 3Have-
Hus KM Hacoca 3aBucaT oT Qppp 1 Ny, KOTOPLIE B CBOK 04epeb ABMSAOTCA pesybTaToM UCTILITaHUA U OLIEHKK
3HaYeHNin HacocoB, oToGpaHHbIX AN UCMBITaHWUIA onpeAeneHHoro Tunopasmepa. B cBsA3M ¢ 3TUM Ha TOYHOCTL
N3MEepeHUn ykasaHHbIX BETMYMH OKa3bIBaoT BIINSIHAE MPOU3BOACTBEHHbIE JOMYCKN 1 NOrpeLlHOCTU NPK U3ro-
TOBMNEeHNW HapsAdy ¢ Hen3BeXXHBIMU NOrPeLLHOCTAMM M3MepeHnia. N ydeTa AaHHbIX hakTopoB Npu onpeaerne-
HUM 3HadveHnn KMO Bo Bpems MpoBedeHUsi npouedypbl NOATBEPXKOEHWUA COOTBETCTBUA MPUMEHSAETCA
COOTBETCTBYHOLLMIA AOMYCK ANst MUHUMarbHO Heobxogumblx 3HaveHWin KM, BeegeHue gaHHoro gonycka onpe-
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AenseT nosBneHWe NoporoBbIX YPOBHENW, KoTopble uaMepeHHble 3HaveHus KIO aorkHbl npesbiwats. Ons
onpeaeneHns Taknx ypoBHEN BBOAUTCA oTpuLaTenbHbIA 4ONYCK t11 =-0,05 (unun MuHyc 5 %), NPUMEHAEMBbIN K
BLIYMCTIAEMBIM N0 hopMynam (4.4), (4.6) v (4.7) 3HaYEHUAM (Naep)min requr (PUminrequ (oL min requ- C YHETOM
NpUMeHeHns Jonycka ykasaHHble 3HaueHns KMJ (yMHoxeHHble Ha napameTp 1 — |t | = 0,95) npeacTasnsioT
coboit noporosble yposHu KM, MonyyeHHble 3HaveHus Ha xapakrepucTuke KM Hacoca npu nogayax

- Qpep WM Qgep,

- QPL= 0,75 QBEP nnn Q§L= 0,75 QI;EP’

- Qo|_= 1,1 QBEP Mﬂ”QaL = 1,1 QéEP
npeactasfeHbl COBMECTHO C HOMUHATbHLIMUW 3HAYEHUSIMU U pedenamMn oNyCTUMBIX OTKIMOHEHWUIA Ha PUCYH-
ke 7. TOUKM KOHKPETHBIX MOPOrOBbIX 3HAYEHWIA (Camble HU3KUE TOUKM TPeX BepTUKalbHbIX MUHTEPBAanos, nsobpa-
XXEHHbIX Ha pucyHke 7) hOPMUPYIOT KOMIIEKCHBI KpUTepuin aHeprodd@eKTMBHOCTU, KOTOPLIN OTHOCUTCA K
UCNbITEIBAEMOMY HACOCY UMW OCPeAHEHHBIM 3HAYEHUAM TPEX UCTILIThIBAEMbIX HACOCOB COOTBETCTBEHHO.

KpuTepun NpuHATUA pelueHus:

- NPUHUMAETCH, YTO NePBLIA NPOTECTUPOBAHHbIN HACOC UMK «CPEAHWNIA N3 TPEX» HACOCOB YCMELUHO Npo-
XOAUT UCTIbITAHUA Ha NoATBEPXKAEHUE HeOBX0AMMOro 3Ha4YeHUs1 MUHUMANbHOMo UHAeKca aHeproaddekTus-
Hoctn (MEI), ecnu Bce TP 3HAYEHUSA Tigep, Tjp U Mgy, NONYYEHHbIE B pe3ynbTaTe NpoBeAeHHbIX BO Bpems
UCNbITaHUI U3MEPEHWUIA, paBHBI UMW MPEBOCXOAAT COOTBETCTBYHOLLUE MOPOroBble 3HaYeHNA Ha pexxumax BEP,
PLnOL;

- NPUHUMAETCA, YTO NEepPBbIA NMPOTECTUPOBAHHLIN HACOC UMM «CPeAHUA U3 TPeX» HAcoCOB He npoluen
UCNbITaHWI Ha NoaTBepXAeHWEe HeoBXOAUMOro 3HaYEHUA MUHUMAbHOTO UHAEKCA 3HeproaddeKTMBHOCTH
(MEI), ecnu, no kpaitHeh Mepe, 0[IHO U3 TPEX 3HAYEHUA Ngep, Np U Mg, MOJTYYEHHBIX B pe3yrbTaTe npoBeAeH-
HbIX BO BPEMS UCNbITAHWI1 U3MEPEHMIA, HKE COOTBETCTBYHOLLEro YaCcTHOro NMOPOroBOro 3Ha4YeHUsA Ha pexumax
BEP,PLuOL.

BbiuncneHo cornacHo paaaeny 4
ONA yKas3aHHbIX 3HaveHui MEI

ni | I n |
| ! |

| 1 MonHbIi gonyck

no FOCT ISO 9906
1 1 !
! ! : 1 = :
Xapakrepuctuka Knpj 1 : : :
(pesynbTaT annpokcumaumm) : : I :
| i i | | |
1 1 1 1 1 1
1 1 1 1 1 1
. H H I | |
QPL QBEP QOL Q QPL QBEP QOL Q
WcnbiTbiBaeMbI HACOC NpoOLUEN UCTIbITaHNs! McnbiTbiBaEMBbIil HACOC HE NPOoLUEeN UCNbITaHUS

4@ — HOMWHarbHOe 3Ha4YeHWe MMHUManbHO Heotxoaumoro KM,
® — noporosoe 3HauveHue K

PucyHok 7 — CxemaTtuueckoe n3o6paxeHne ycrnewHoro NpoxXoxaeHus (Crnesa) U He yCrnewHoro NpoxoxaeHns (cnpasa)
MCnbITaHWI Hacoca Ans onpeaeneHHon BeNnYnHbl MUHUMaNbHOrO HAekca aneproaddexktusHocT (MEI)
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MpunoxeHne A
(obsazaTrenbHOe)

Tunbl HacocoB, NoAnagalWUX Noa AeACTBUE HacTosllero craHgapta

Tab6nwuuya A1 — PaccmatpuBaemble TUIMbI HACOCOB

K
Hacoc KoHCOnMbHbIN

] =

KM
Hacoc KOHCOMbHbBIA MOHOGNOYHbIN

KMI
Hacoc KOHCOMbHbLI MOHOONOYHBLIN  NIMHENHBIM  (TMNa
in-line)

MC-B
Hacoc BepTvkanbHbIli MHOFOCTYNEHYaThIN

nvc
Hacoc norpyHon MHOroCTyneH4aThLIn

Hacocbl koHconbHble (Tuna K, KM n KMIT)

KOHCTpYKTMBHO npeAcTaBnsioT coboi ogHOCTYNeHYaThIN LEHTPOOEXHBIN HACOC C «CYXUM» POTOPOM, BXOOHbLIE U
BbIXOOHbIe NaTpy6KM KOTOPLIX pacronoxeHsbl NM6o B nuHuto, Nnnbo BxoaHow naTpybok BAONb OCK BpaleHus, a BbIXo4-
HOW — paauanbHo. CrivpanbHblii KOPIyC HACOCOB CNIPOEKTUPOBAH Ha pabovee aaBnexHne o 16 atMm. Hacochl BEINOMHEHBI
¢ cbnaHuamum 1 Hacagkamu, B 4IOWMOBOM UNN METPUYUECKON CUCTEME.

Tunopasmepbl HACOCOB U UX XapaKTepUCTUKN NpuBeaeHbl B Tabnuue A.2.

Hacocbl BepTMKanbHble MHOroctyneHvartbie (MC-B)

KOHCTPYKTMBHO NpeacTaBnsioT coB0N MHOFOCTYNEeHYaTbI (MUCNO CTYNeHen i > 1) ueHTPOBEXKHBIN HACOC C KCYXUM»
poTopoMm, paboune Koneca KOTOPOro yCTaHaBNMBAOTCSl HA BEPTUKaNbHbIN Bar, BEPTUKaNbHO PacrionoXeHHbI B Kopryce
Hacoca, KOTOPLIN CNPOEKTMPOBaH Ha pabo4ee gaBneHue go 25 atm.

Tunopasmepbl HACOCOB U UX XapaKTePUCTUKN NpuBeaeHbl B Tabnuue A.2.

KM, Heo6xoanmblli Anst OLLEHKM HACOCA MO KPUTEPUAM IHEPTro3chPEKTMBHOCTU, YCTAHABIIMBAEMbIX B HACTOALLEM
cTaHgapte, npeacTaensiet coboin KN Hacoca ¢ Tpems cTyneHamu. (Hacockl ¢ 6onbwKMM KONUYECTBOM CTYNEHen UMeloT
6onee Bbicokuii KM B cooTBeTCTBUM € HDN3NHECKMMM OCOBEHHOCTAMMN Npeobpa3oBaHusi SHEPIUK.)
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Hacocbl norpyxHbie MHoroctyneH4atsie ([TIMC)

KOHCTPYKTMBHO NpeacTaBnsiioT cobor MHOrOCTYNEHYaTbIi (YMCno cTyneHel i > 1) ueHTpobexHbI Hacoc ¢ HoMU-
HalbHbIM BHEWHUM anameTpom 4” (10,16 cm) n 67 (15, 24 cM), CNPOEKTUPOBaHHbIN AN paboTbl B CKBaXUHE.

KMO, HeoGxoanmblii Anst OLEHKW Hacoca Mo KpUTEPUsIM SHEPro3DEKTMBHOCTY, YCTaHaBNNBaEMbIX B HACTOSALLEM
cTaHgapTe, npeacraenset co6on KM Hacoca ¢ 4eBATbIO CTYNEHAMW.

FOCT 33970—2016

Tab6nwnua A2— Hacocbl B pamkax 06nactu gencrema HaCToAWEro craHgapra

Tun Hacoca

[Ouana3soH 3HaueHun

K
KM
KMN

n=1450 My~

Qgep =6 M3y

HBEP <90 m

6 mun~" < ng <80 My

P <150 kBT

K
KM
KMI

n = 2900 mun~"

Qgep =6 M3y

HBEP <140m

6 MuH' <ns <80 MuH™"!

P <150 kBT

MC-B

n = 2900 muu™"

QBEP <100 M3/‘-I

nvc

4”“ 611
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Mpunoxexne B
(cnpaBouHOe)

O6wme 3ameyaHus no KN ueHTpob6exHbIX HacOCOB

KMAO n kaxgoro ueHTpobexHoro Hacoca, paboTaiowero ¢ NOCTOAHHON YacTOTOW BpaLLeHUs N unv NPUBOAUMOrO B
OBWXEHWe arneKTpoaBuraTeneM ¢ NOCTOAHHOM HYacTOTON TOKa f, 3aBMCUT OT nogaqm Hacoca Q.

C n=0npu Q=0 KN ysennuneaetcs BMeCTe C NOBbILEHNEM NOAAYM, 4OCTUrAET MAKCMMASIbHON BENMUNHDI Tigep
M 3aTeM OnycKaeTcs C nocrneayowmm yeenmyeHnem nogadm.

Touka makeumansHoro KN « BEP» ¢ cooTBe TCTBYIOWMMY 3HAUEHUAMM Nogayn Qgep M HAaNopom Hacoca Hgep Onpe-
AEnseTcs yCroBmeM n =ngep. Paboumin ananasoH Q < Qgep Ha3biBaOT «HEAOrpy3skoin» (PL), B To Bpems kak pabounii ana-
nasoH Q > Qggp — «neperpyskoi» OL.

Y LieHTpo6exHbIX HACOCOB, KaK NPaBuIo, He MOXeT ObiTb CONOCTABUMbIX 3HAYEHUN Mg p, AAXKE €Cnn OHK Gbinn cnpo-
€KTUPOBaHbI M U3rOTOBINEHbI C CONOCTABUMbIM YPOBHEM Ka4vecTBa. HanpoTve, 4ns ConocTaBMmMoro KavyecTea KOHCTPYKLUUK
¥ NPOV3BOACTBA BHAYEHUA Mg p 3ABUCAT OT [IBYX [MaBHbIX FMAPaBNNYeCcKNX NapameTpoB:

1) nopaun Qgpp — ONpeaenseT Tunopasmep Hacoca (M KOCBeHHO vncno PeliHonbaca Re, rmapoauHammyeckun
napameTp, OT KOTOPOro 3aBMCcUT BONbLIMHCTBO BHYTPEHHUX MMAPaBNUYECKUX NOTEPb B HACOCAX);

2) kosbdmumeHTa BbICTPOXOOHOCTYU Mg (C eanHNLER n3MmepeHus [MuH~1]) — xapakTepuayet dopmy pabouero
koneca (0T paguansHon OPMbI C CAMbIMU HUSKUMYM 3HAYEHNSMM Ng 10 OCEBOW C CaMbIMM BbICOKUMU NapaMeTpamm) u pac-
cuuTbIBaeTcs no oopmyne (3.5).

B cny4ae ¢ MHOrocTyneH4artbiMm Hacocamn Hppp ABNAGTCA HANOPOM Ha KaX Aol CTYNeHu, KOTOpLIN NonyyaeTcs
nocre genexHusi obLero Hanopa Hacoca Ha YMCro CTYMNEHew /.

MHorouncneHHble TeopeTUHECKNE aHann3bl M SKCNepUMeHTanbHbIe uccnefoBaHuns (M., Hanpumep, [1] — [6]) noa-
TBEpPAUNU AaHHble BbIBOAbI A5 LEeHTPOOEXHbIX HACOCOB CONMOCTABUMOrO KAYeCTBa NPOEKTUPOBAHMS U U3rOTOBNEHUS:

- Mggp MOHOTOHHO YBEIMYMBAETCA C yBenmuyeHuem Qppp, FA€ YIMOBOW KOSMMUUNEHT dngpp/dQpep ABNSAETCA
CaMbIM 3HAUUTENbHBIM MPU CamblX HU3KMX 3HAUYEHNAX Qgep M aCUMNTOTUYECKU BbIDABHUBAETCA BHU3 0 HYNA ANS O4eHb
BbICOKMX 3Ha4YeHn Qgep;

- Ngep UMEET MaKCUMyM Npu 3Ha4eHUAX N B AnanasoHe o1 40m 50 mun~" 1 cHuxaeTcsa ans 6onee Boicokux U Gonee
HU3KUX 3HAYEHMWI1 N5, 0COBEHHO NPUBOAS! K O4EHb HU3KMM 3HAUEHUSM Tigep NPU Mg <10 MuH ™.

OTU TUNNYHbIE 3aBUCMMOCTU Ngpp OT Qggp W g HU3NHECKN MOTYT BbiTh 06 BACHEHEI BMIMAHMEM 3TUX ABYX NapameT-
POB Ha pa3nuyHbie BHYTPEHHWE MMApaBnm4eckmne notepy (OTHOCUTENBHO BXOAHOM MOLLHOCTU HAcoca), a Takke NoTepsamm
Npu NPOXOXXAEHUM NOTOKa, NOTEPSIMU NPY TPEHWUU AMCKa U NOTEPSIMU M3-3a BHYTPEHHUX yTeuek. Kpome Toro, Bce Gonee un
Gonee Huakne sHaveHus K npyu HU3KnX BennumnHax Qgep WNIN Ng — KOTOPbIE ABAAIOTCS TUMUYHLIMK ANS ManNeHbKuX
HaCOCOB C COOTBETCTBYIOLLVMUN HU3KMMW SHEpro3aTpartamm, — CneayoT U3 3HAYNTENBHOO BKINaAa MEXaHUHECKUX NoTepb
npv TpeHun (BO3HMKAKLLMX B YNNIOTHEHMM Bana v NOAWMNHWUKOB) B 06Wwme notTepu Hacoca.

Mo cpaBHeHuio ¢ ogHocTyneHyateiMm Hacocamm (Tuna K, KM n KMJ) nokazatenwu KM mHoroctyneH4aTbiX HAaCOCOB
(tvna MC-B n MMC) ¢ Temu xxe cambiMm 3Ha4eHUaMU Qpep W, KaK NPaBUIO, HUXE U3-3a AOMOMNMHUTENbHLIX NOTePb NPU NPo-
XOXAEeHWV NOTOoKa B NonaTkax Hanpaensiowero annaparaun o6paTtHbix kaHanax. OgHako MHOroCTyneHYaTble HacoChl UMe-
0T npenmywecteo B cmbicne KM/, B cnyvae o6ecnevenns 3agaHHbIxX 3HaveHun Q, H n n gomkHel 66inm 661 npuBecTy K
O4eHb HU3KOMY 3Ha4YEHUI0 N OQHOCTYNEeHYaToro Hacoca. B atom cnyyae, Hanbonee 6naronpustHoe 3Ha4YeHne N MHOroc-
TYNeH4YaToro Hacoca (paccUnTaHHOE Mo KXA0M CTYNEHN) NPUBOANT K 3HaunTenbHo 6onee Boicokomy KM no cpaeHeHuio ¢
OAHOCTYMNEHYaTbiM HacocoM. OBLasn 3aBUCMMOCTb Tigep OT Qpep W N ANS MHOTOCTYNEHYaTbIX HACOCOB aHanormyHa obwen
3aBUCUMOCTU Nggp OT Qpep W Ny OAHOCTYNEHYATBIX HACOCOB.

Ha pucyrke B.1 cpaBHuBaloTcs aBa Hacoca A u b. Hacoc b o6napaet nyqwumn nokazatensimu KM e Toqke goctu-
XeHus makcnmanbHoro sHaqenus KN (BEP). Ho onpeaenerHHasinotpebutenem pabovas Touka o Tnn4aeTca o1 TOYKN Mak-
cumanesHoro KM/ Hacoca b. Takum obpazom, Hacoc A ¢ 6onee Huakum KINJ B Touke BEP, Ho ¢ 6Gonbwum cootTBeTCTBUEM
notpebHocTAM cuctemsl B paboqer Touke, onpeaeneHHol notpeburtenem, Gonbwe nogxoanT (MMeeT Gonee BbICOKWI
KIMA) ans aaHHOro NpUMeHeHus.

Moasoas utor, He06X0ANMO NOAYEPKHYTh, YTO MPABUINBHOE M TOYHOE onpeaeneHne Takmx NnapameTpo., kak H, Q u
NPSH (v ap.), ponxHo 6bITb BEINONHEHO NOTPe6BUTENnem, HasHavawWwmm pabouyio ToHKy Hacoca, M NPOU3BOAUTENEM, NOA-
6uvpaiowmM Noj Hee KOHKPETHLIN HAcoC.
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Hacoc b ¢ nogpesaHHbim

pabounm Kornecom

Kna, %

® — KMNA Hacoca A: 69 %;
W - KNA Hacoca b: 63 %
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PucyHok B.1 — 3HauumocTb nNpaeunbHOro Beibopa Hacoca
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MpwvnoxeHne C
(cnpaBo4Hoe)

CpeaHue 3HaYeHUA NapaMeTpPoOB TUNopasMepa HacocoB

B cooTBeTCTBMM C MONOXEHUAMM pasaena 6 v ¢ Lenbio AOCTKEHNA ONpedeneHHON BENUYMHBI MUHMMAarbHOro
nHaekca aHeproatpdektmeHocTn (MEI) cpegHune 3anavenuns KM Tunopasmepa Hacoca gonxHel ObITb, MO MEHbLUEN Mepe,
paeHbIMY UNW BbllLE, YEM COOTBETCTBYIOWME Tpebyemble MUHMMaTbHbIE 3HAYEHUS.

B npegenax ogHoro Tunopasmepa CepurHO BbIMYCKAEMbIX HACOCOB OAHOMO U3roToBMTENs (C OAHUM U TEeM Xe
NOsHbLIM AnameTpom paGoYero koneca) CyLLLecTByeT Hen3beXHbI pa3bpoc 3HaveHWn paboumnx napameTpoe, BKrtovasn KMo
uapyrue nokasartenm (Qggp ¥ 11y), KOTOPbIE MET OTHOLLEHME K ONPEAENEHN 0 MUHUMATBHOTO MHAEKCa SHepProathdeKTne-
Hoctu (MEI). 3T1oT pasbpoc pabounx napameTpoB SBNSIETCH CNeACTBMEM HEBOMbLWNX OTNNYMIA B FeOMETPMU NPOTOHHON
4YacTu (Takvx Kak, HanpyuMep, BHYTPeHHUI AnameTp ropnoBUHLI Koneca, Yribl HaknoHa nonacren paboyero koneca, Wwene-
Bble 3230phbl) Cpeam OTAebHbBIX HACOCOB O4HOIO M TOTO Xe TunopasmMepa.

OTU pasnuuusi HaxoasTCs B npeaenax avanasoHa gonycTrMbIX reOMeTPUHECKUX UMK pa3MepHbIX OTKIOHEHUIA, KOTO-
pble NPUCYLLM KXXA0MY NPOU3BOACTBEHHOMY NPOLECCY, Y HE MOTYT BbITb CHIKEHbI N0 3KOHOMUYECKUM COOBpaXKeHUsiM.

HoBepuTenbHbIl MHTEPBaN 3HAYeHUN rMapaBnIUYeCckuX NnapameTpoB onpeaensieT COOTBETCTBYOLLUA OBEepUTENb-
HbIl MHTEPBAarn MMAPaBINYECKNX XapaKTePUCTHK OTAENbHbLIX HACOCOB OJHOTO M TOIO XXe TUnopasmepa.

TunopaamMep B LENOM XapakTepnayeTcsi CpeaHUMN XapaKTepucTMkamu 1 KpuebiMy. CpegHue BENUHYUHbI rtnapaBnu-
YECKMX 3Ha4YEHNIN, UMEIOLLUX OTHOLLEHWE K MMHUMAarIbHOMY MHAEKCY aHeproaddektueHoctn (MEI), onpegensitoTes kak

1 y4
Xean = 7 2 X1 (C.1)
Z i+
rae X — COOTBETCTBYIOWAs BeNMymMHa (Hanpumep, Q, H,m, ng),
z — oblee KONMYeCcTBO HACOCOB OAHOIO TUNopasmMepa.

Ons npon3BedeHHbIX B 4OCTATOYHO BONbLUKMX KONMMYEeCTBax TUNOpa3mMepoB obLLee KONMYECTBO Z MOXET BblTb 3ame-

HEHO YMCINOM Z,, . - €XKErOAHO NPOU3BEAEHHbLIX HACOCOB OAHOTO TUNOpasMepa.

MpumedaHne—EcnnMYMcno z (UNK Zannya) 6OMNbWLIOE, TO MOXHO NPEANONOXNTL, YTO FEOMETPUUECKUE pa3Me-
pbl U, CreaoBaTenbHO, 3aBUCSILLME OT 9TUX U3MEPEHUI TMAPaBNUYeCcKne BENUYMHLI X NOKa3biBaloT HopmarbHble (Faycco-
Bbl) pacnpegenenus (cM. pucyHok C.1). [ina ogHoro u Toro xe anamerpa pabouero koneca u, 0cob6eHHO Ansi NofHoro ana-
meTpa pabodero korneca, 3Th pacnpeaeneHusi xapaktepuayotcst UX hakTM4eCKMMn CpeaHNMU BENUUUHAMM Xmean (KOTOPLIE
MAEHTUYHbI BEMNMYMHE, BbIMMCNEHHOMN NO BhILLEYKa3aHHOM hopMyre) U CBA3AHHOW C HUMM NPOMYCKHOM CnocoBHOCTLIO pas3-
6poca. MocneaHsas Takke MOXeET ObITb Ha3BaHa hakTUUECKUM NPON3BOACTBEHHBIM AONYCTUMbLIM OTKITOHEHUEM MAPABMN-
YEeCKOro 3Ha4YeHus unu HakTUHEeCKUM MMAPaBIUHYECKUM MPOU3BOACTBEHHBIM AONYCTUMBIM OTKIOHEHWMEM TUMNoOpa3mepa
Hacoca.

[na HopmaneHbIX pacnpeaeneHnii BeposiTHOCTL coctaensieT 95 %, npu 3Tom noboe yacTHoe hakTuyeckoe 3Have-
HUEe X, COOTBETCTBYIOLWEN BENUYMHBI X NPUBIMKEHO K AOBEPUTENLHOMY MHTEpBany +1,96s, B OKPECTHOCTAX 3HA4EHWs

Xmean ’ r'qe

Sy =\/1i(xi _Xmean)2 (C.2)

z-13

ABNAETCA CpeAHEKBAAPATUYHBIM OTKNOHEHUEM BENTMUMHDI X B PeAenax ogHoro Tunopasmepa (cm. npunoxetue E).

MosTomy rmapaenuyecknii NPOU3BOACTBEHHbLIN IONYCK BEMUYMHBI X MOXET BbiTh onpeaeneH kak £1,96s,, cm. pucy-
HOK C.1.

Mpu sTOM chakTUHeCcKoe 3Ha4EHNe X, Ans Kakoro-nmbo Hacoca ogHOro Tunopasmepa u gnametpa pabouero koneca,
M3roTOBMEHHOIO OAHNUM U TEM Xe NPON3BOAUTENEM UMEET BEPOSITHOCTb

- 50 %, ecnu paBHO Unn GONbLLE 3HAYEHNA X ..

- 97,5 %, ecnn paBHo nim 6onblue s3HaueHUsa X, .., — 1,96s,.

B cBA3u ¢ Tem, uTo B GONbWKMHCTBE Cnyyaes, 0b1me uiena zumm z,, .| NPOM3BEAEHHbBIX M3rOTOBUTENEM HACOCOB
O[HOTO TUMOPa3Mepa ABNAITCA 3HAYMTENBHBIMKY, CPEHME BETNIMYMHBI TUNOpa3mepa MoryT 6bITb onpeaieneHlbl TOMNBKO C
NOMOLLBIO NPOBEAEHUS UCMBITAHUA N OLEHKM UX Pe3ynbTaToB Ha UCMbITATeNbHON MapTMM HaAcoCOB KornudectBom M
(kak npaenno, ABNAWNMCA OYeHb HE3HAUNTENbHBIM M0 CPABHEHUIO C Z UMK Z,, ), BbIBPaHHbLIX METO/IOM CNy4aiHoro
oT6opa 13 Npon3BoACTBa UCMNbITaTENbHbLIX HACOCOB.

Taknm 06paszom, cpegHve BenuyunHbI MOTYT BbITh onpeaeneHbl TONbKO ¢ HEKOTOPON OCTaTOYHON MOrPeLHOCTbIO,
[aXe ecny HUKakux NorpelHocTen n3amepeHns He byaeT cylecTBOBaThb. B TO Bpemsi kak MOXHO oxuaaTte NONyYyeHus
oTAenbHbIX hakTniecknx sHaqveHun KN u apyrvx cOoTBETCTBYIOLMX 3HAUEHWUIA, MOMNYYEHHbIX B pe3ynbTaTe UCNbl TAHUA Ha
npumepe UcnbiTaTenbHON NapTUN HAacoCOB, NPU 3TOM OHW ByAyT NpuMBNKUXeHbl K AOBEPUTENLHOMY MHTEpBany (Heus-
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WHTepBan X, ,ean

OTHOocuTENbHast A (BeposiTHOCTb 95 %)
yacToTa BbinageHus
BEMUUUHBI X 1,96s, 1,965,
> -
Xexp, 1 Xmean Xexp, h X

X — rugpasnuyeckas BenuuuHa (Q, H, n);

Xmean — CPEAHEE 3HAYEHME BENNUMHbI X;

S, — CpeaHeKBaapaTUYHOE OTKIIOHEHME X;
1 —HwXHWIA Npeaen;
h — BepxHuii npegen

PucyHok C.1 — HopmanbHoe pacnpegeneHune BenuunHbl TUNopasmepa Hacoca

BECTHbIX) (DaKTUYECKNX CPEAHUX BENUYMH. [1e KOHKPETHO pacnosioXeHbl OTAENbHbIE 3HAYEHUS B Npefenax JoBeputenb-
HOro MHTepBana, onpeaenuTb HeBO3MOXHO.

Hanpumep, BbIGpaHHbIN MeTOAOM cry4anHoro otbopa M3 Tunopas3mepa UCMbITaTenbHbI HACOC MOXET UMeTb
no6oe chaktuyeckoe sHaveHmne K n; B npenenax pasdpoca NponyckHOM CnocoGHOCTH U B Ka4eCTBE OAHOTO M3 ABYX BO3-
MOXHBIX KPalHWX Cry4aeB MUHUMarbHY0 U makcumansHyto senvuuHy KMA Ha rpanuuax | (Hu3sko) u h (Bbicoko) npo-
MYCKHOW CNOCOBHOCTM (CM. PUCYHOK 5).

[na noaTBepXaeHUA onpeaeneHHon BeNUYMHbI MUHMMarnbHOro MHAaekca aHeproaddektueHoctn (MEI) ansa Tuno-
pa3mepa Hacoca ¢ NoMOLLbIo ONMcaHHoN B pasaere 6 npoueaypbl NOMUMO cpefHUX nokasatenen (Mgep)mean: (NPL)mean:
(NoL)mean TMNOPa3smMepa Takke Heo6XoANMbI cpeaHue nokasaTenu (Qgep)mean Y (Ns)mean TUMOPa3Mepa Ana onpeaenexHns
COOTBETCTBYOLLUX HOMUHAMNbHBIX BENUYUH MUHUManbHoro Heobxoaumoro KM (cm. pasaen 4).

A heKT NorpeLHOCTM M3MePEHNSA AOMKEH ObITb NPUHAT BO BHUMaHWE Npu onpeaeneHn CpeaHnX ruapaBnuyeckmx
nokasaTenen Tunopasmepa B npoLecce UCNbITaHWI U OLLEHOK UX pe3ynbTaToB Ha ONbITHOM NapTUM HACOCOB AOMONHUTENb-
HO K JOBEPUTENBHOMY MHTEPBaIy (PaKTUHECKUX 3HAa4YEHWI, BbI3BaHHbIX MPOVU3BOACTBEHHbLIMU rMAPaBINYECKUMU AONYCTU-
MbIMU OTKIMOHEHUAMWU B npedenax Tunopasmepa. [OBepUTEnbHbIN UHTEpBan akTU4eckux 3HadeHui B npegenax
TMNopa3mepa 3aBMUCUT TOMbKO OT KayecTBa Npon3eoAcTBa. LLnprHa onpeaeneHHbIX 3KCnepuMeHTanbHbIM NyTem JoBepu-
TenbHbIX UHTEPBANOB MMApPaBNUYECKNX 3HAYEHMWI KPOME TOro 3aBUCUT OT TOYHOCTU METO0B U3MEPEHUS U UCMONb3YyEeMbIX
C 3TOW LieMblo YCTPOWCTB U NPMGOPOB, T. €. OT NOrpeLLHOCTEN O6LLMX DaKTUYECKUX 3MepeHmii (cM. npunoxexue D).

MoaTomy dhakTuyeckue cpefHue BenuMYuHbl 3Ha4YeHU Tunopasmepa, 0CO6EHHO OTHOCALLUMXCS K MUHUMAnbHOMY
nHpekcy aneproaddexkTnHocTn (MEI), MoryT 6bITb ONpeAeneHbl C MOMOLLIO UCMBITAaHWI U OLLEHOK UX Pe3yrbTaToB TONbKO
npuv UX NPUBAMKEHNN K COOTBETCTBYIOLLMM AOBEPUTENbHBIM UHTEPBANaM, KOTOpble MOryT GbITh KONIMYECTBEHHO Onpese-
neHbl 06LWMMK dhakTopamu AOMYCTUMbIX OTKIIOHEHWUI UK BENWYMH. DT 06Lume dhakTopbl 4OMYCTUMbIX OTKIIOHEHWUIA MOTYT
6bITb onpeaeneHbl HENOCPEACTBEHHO NO pesynbTaTaM U3MEpPEeHUii Ha TECTOBON MapTUM HECKOMNbKUX UCMbITaTeNbHbIX
HacoCoB 0A4HOro TUNopasmepa (Mpu NPMMEHeHUW, Hanpuvep, MeToaa, onucaHHoro B D.3).

[nsa o6ecneyeHns rapaHTMM 4OCTaTOYHO BbICOKON BEPOSTHOCTU TOTO, YTO:

- cpenHue chakTuydeckme BenuunHbl KMO tTunopasmepa, no MeHbLUen Mepe, paBHbl MOPOroBbIM 3HAYEHUSAM, COOTBE-
TCTBYIOLLUM MUHUManNbHOMY UHAEKCY 3HeproadcekTnsHocTu (MEI) aToro Tnopasmepa,

- TeCTOBbl€ UCMbITAHWA Ha OAHOM UM HECKOMNbKMX HAacoCax OAHOro TunopasmMepa (c NosHbLIM AnameTpom paboyero
Koneca), KOTopble BbINOMHAIOTCA B paMKax NpoBeAeHns npoLeaypbl NPOBEPKU, MPUBEAYT K NOATBEPXKAEHUIO YKa3aHHOro
M3roToBUTENEM MUHUMArNbLHOro UHAEeKca aHeproaddekTnsHoctn (MEI),

Heo6xoAnMo, 4ToGbI cpeHue hakTudeckme BerMUYnHbI (Mgep)mean: (MPL)mean (MoL)mean: ©NMPEAENIEHHBIE C MOMOLLIBIO
UCMbITAHUIA Ha TUNOBBIX HACOCax, UMENM ONpeAeneHHbIe MONOXUTENbHbIE 4ONYCTUMbIE Npeaenbl (BblpaXXeHHble 06LLUMM
AOMNYCTUMbIMU OTKIMOHEHWUSAMMW UNWU [OBEPUTENBHBIMU UHTEPBAaNamMm), KOTopble KacarTCA NOPOroBblX 3HAYEHWUI Ans yKa-
3aHHOrO 3Ha4YeHUsA MUHUMarbHOro MHAeKca aHeproaddekTuHocTn (MEI).

Heob6xoaumble gonycTumble npeaensl Mexay CPeAHUMMU (DaKTUHECKUMU BENMYUHaMU (OnpeaeneHHbIMU UCTIbITaHN-
SIMW Ha NapTUKU TUMOBbIX HACOCOB TUNOPa3Mepa) U COOTBETCTBYHOLLMMU NOPOroBbiMU 3HaYeHusMu KIMQ ansa onpenenex-
HOro 3Ha4YeHUs1 MMHUManbHOro nHaekca aHeproagdekTuHocT (MEI) — Tem Hmxe, YeMm:

- HWXe ruapaenuyecknin pasbpoc B nNpefenax Tunopasmepa (— Xopoluee KavyecTBO U3roTOBNEHUs, Hebonblune
NpPOu3BOACTBEHHbIE JOMYCKN);

- HWXe NOrpeLLIHOCT 3MEPEHUIA MPU UCTILITAHUAX MAPTUM TUMOBBIX HACOCOB (— BbICOKAs TOYHOCTb U3MEPUTENBHO-
ro obopynoBaHusi, HebonbLune criydanHble oLwnbkn, M. npunoxenue l);
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- 6onbwe 4cno M ncnbiTaHHbIX TUMOBbLIX HACOCOB (CM. NpuNoxeHnaGul).

Ha pucyrkax C.2 n C.3 nokazaHo nNposiBNeHne amnnuTyabl 06LLmX 4ONYCTUMbIX OTKNOHEHUIA (T. €. LUIMPUHbI A0BEPK-
TenbHbIX MHTEpBanNoB) cpeaHux nokasartenen KN tunopasmepa B cpaBHEHNN C COOTBETCTBYIOLLUMM MOPOTOBbLIMU 3HAYE-
HUSIMU COrMnacHo pasaeny 5 HacTosiwero craHaapTa. B oboux cnyyasix npegnonaraetcs, uyto cpegHee 3Hadvenve KM,
BblTEKatoLLee 13 n3aMepeHnn NPy NCMbITaHUM NapTUM TUMOBbLIX HACOCOB, HOMUHANbBHbLIE BENUYUHBI MMHUMATbHOTO HEOGX0-
anmoro KM, a Takwke cooteeTcTBYIOWME Noporosble 3HaveHust KM sensaotca ogiumu n Temun xe. B cnyyae 6onee Bbico-
KMx o6LmMX AONYCTMMbIX OTKNOHEHW nM3mepeHHbIX nokaartenen KM (cm. pucyHok C.2) oauH u TOT Xe Tunopasmep
HaCOCOB MOXET He NPOoWTK Npoueaypy OLIEHKU COOTBETCTBUSI N0 KPUTEPUIO (CM. pasgen 5) OTHOCUTENBHO onpeaeneHHon
BEITMYNHBI MMHUMAarnbHOro nHaekca sHeproaddektmsHoctn (MEI), B To Bpemsi kak B Cny4ae MeHbLUMX 06LLMX AONYCTUMBIX
OTKNOHeHu namepeHHoro KM (cm. pucyHok C.3) oH CMOXET yCreLHo NpouTU NPOBEPKY.

Mmeank
HoMuHanbHoe 3HaveHune
MWHUManNbHO Heobxogumoro KN ——————-@
(dbopmynbl (4.4), (4.6) v (4.7))
MonHbif gonyck n LloBepuTenbHLIA MHTEPBaN Nyean
no FOCT ISO 9906, knacc 2 X vamepetioe BeposTHOCTL 95 %)
3HaueHue
AIA BENUYUHDL! T]min’ requ
MoporoBoe 3HauyeHue __-"-___l
|
|
|
|
|
| >
QpL: Qpep WM Qg Qmean

PucyHok C.2 — BrnivsiHme o6Wwmx AONYyCTUMBIX OTKITOHEHUIA M3MepeHHbIX Benuuund KM (BapuanT 1)

Nmeank
HoMuHanbHoe 3HaueHne
MWHUManbHO Heobxogumoro KN ———+————¢
(cbopmynbl (4.4), (4.6) v (4.7)) n f
TMonHbii gonyck [loBepuTenbHbI MHTEpBan
X namepentoe P PBan Nmean
no MOCT ISO 9906, knacc 2 HaveHie (BepOSTHOCTS 95 %)
ANA BENNYMHBI M requ
[Moporosoe 3Ha4eHue ——-"-———-T
|
|
|
|
|
|
I -
QPL' QBEP wm QOL Qmean

PucyHok C.3 — BnusiHne o6wwmx 4onycTUMbIX OTKNOHEHUN n3mepeHHbix BenuuvH KN (sapuaHT 2)

Korpga onncanHas B pasgene 6 npoueaypa npMMEHsIeTCA NPOM3BOAUTENEM C LENbIo NOATBEPKAEHWS sl TUMNOpPas-
mMepa Hacoca onpeaeneHHoNn BeNUYMHbl MMHMMArbHOTO uHAeKca sHeproaddektusHoctn (MEI), onpegenenmne cootee-
TCTBYIOLMX (AOBEPUTENBHBIX WHTEPBANOB) CPEAHUX 3HAUEHUW 3TOrO TUropasmepa, Kak NpaBuIio, HaXoaUTCsl B 30He
OTBETCTBEHHOCTMN U3rOTOBUTENS.

[iBe BO3MOXHOCTM onpeaenenus cpegHer BennumHbl KN v apyrnx cooTBETCTBYIOWMX BENWYMH C JOCTAaTOYHON
BEPOSATHOCTBIO (Ha OCHOBE UCNbITaHUM HACOCOB JAHHOIo TUNopasmepa) nogpobHO onucaHbl B npurioxeHum D.
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Mpunoxenne D
(cnpaBouHoe)

PeKOMeHAyeMbIe MeToAbl onpegeneHun cpeaHnx 3Ha4YeHUn rugpasnuyeckux napameTpoB
TUNopaimepa HacocoB

D.1 O6wme samevaHusa

Ons onpegeneHus cpeHUX 3Ha4YEHUI NapaMeTpoB TUNOpa3Mepa HACOCOB CYLLECTBYIOT [1Ba PEKOMEHAOBAHHbIX
nyTV ANs NOATBEPXKAEHWS TOro, YTO TUINOpa3Mep COOTBETCTBYET 3a/1laHHOMY 3HA4EHUI0 MUHMMATIbHOTO MHAEKCA 3HEePro-
3O HEKTUBHOCTH:

1) BbINOMNHSAETCH TONBKO OHO UCTbITaHME Ha BbIGPAHHOM CriyyarHbiM 06pa3oM U3 TUNopasMepa eaUHCTBEHHOM
Hacoce, n ero nokasatenu KN4 npmn BEP, PL n OL onpegensitotcs B COOTBETCTBUM C ONUCAHHOW B pa3gene 5 nocnegosa-
TENbHOCTBIO N3MepeHun n oueHok. Cpeanmne 3HaveHus KN tTmnopaamepa BuIYMCNIAIOTCS C UCMONb30BaHWEM NpeaBapu-
TeNbHbIX NMPOV3BOACTBEHHbIX JOMNYCKOB tman,n, 3HauYeHWsl KOTOPbIX 3aJal0TCsl UCXOAsl U3 onbiTa npounseoguTens. Kak
Npaeuo, HeU3BECTHO, A€ PacnonaraioTCs IKCNEPUMEHTArbHLIM MYTeM OMPe/eNneHHble 3HAUEHNs BENUHUHLI 1, B
npeaenax NpPov3BOACTBEHHOIO Aomnycka. Takke HeM3BecTeH U hakTuueckuii pa3bpoc 3HaueHuin. TeM He MeHee, MOTyT
BbiTb NONy4eHb! (PaKTUYECKUE CPEAHME HAYEHMA T, ., KOTOpbIe ByayT 6nmskm kuHTepeany + tman,n Noxp: Y1066 yOeguTh-
Csl, 4YTO yKasaHHble B NpunoxeHun B TpeboBaHus oTBeualoT kBannmuKauMoHHbIM YCIOBUSIM, MOXET 6biTb pacCMOTPEH
KpaWHuii cnyyan, KoTopbIl 3akntouaeTcs B ToM, yTo KN o6pasua Hacoca us Tunopasmepa HaxoguTcsi Ha BEPXHEM YPOB-
He (Touka h Ha pucyHke C.1) nonockl pa3bpoca n. Takum o6pasom, MOXHO ybeauTbCs B TOM, UTO cpegHee YNCNoBoe 3Have-
Hue KMA 1y,eqn PABHO M 6onbue (1 —tman,n) Toxp?

2) WCnbITaHusi NPOBOASATCSA ANA NapTUM HACOCOB, CocTosIWEN n3 M 06pa3sLoB, BbIGpaHHbIX cnyvarHeim obpasom n3
ogHoro Tunopasmepa. K pesynbtatam 9TMX WUCMbITAHUIA NPUMEHSIETCH TOYHAsl Teopusi AWCKPETHOro NpeAcTaBIieHuns.
Ha 6a3e pesynbTaToB UCMbITAaHHLIX HACOCOB M, apudMeTNYeCkU YCpegHEHHbIX BEMTMYUH PacCqUTLIBAIOTCH CpeAHEeKBaa-
patu4Hble OTKIOHEHWUs! 3Ha4YeHWI COOTBETCTBYIOLLErO rMAPaBNUYecKoro napamerpa u haktmieckne 4OBEepUTENbHbIe
MHTepBanbl cpegHux nokasatenen KN tunopasmepa.

MpuHKMMasn BO BHUMaHUe To, YTO BTOPOW meToz TpebyeT npumeHeHusi 6oree 3Ha4YnTENbHbIX SKCMEPUMEHTANbHbIX
yCUNumn, oH o6bIYHO NPMBOAWT K Gonee y3kum AOBEpUTENbHBIM MHTEPBanNam, Npu yCrioBUM, 4YTO JAOCTUTHYTO Xopollee
KaueCcTBO Npou3BoacTBa Gnarogapa NPUMeHsIeMbIM NPOU3BOANTENEM YNPaBNEHYECKMM MepaM Mo KavyecTBy. JTO Npounc-
XOOWT M3-3a TOro, YTO 3HAYEHNE UCMONb3yeMbIX A1 NEPBOro MeToAa NpeaonpeAeneHHbIX NPOU3BOACTBEHHbIX [OMYCKOB
3abUKCMPOBaHO ANA OAMHAKOBbLIX cnyyaes 6oree HU3KOro kavecTBa nponseogctea. [oatomy 6onee 3aHaumTenbHoe yeu-
nve, NpYMeHsieMoe BO BTOPOM MeTofie, B GONbLUMHCTBE CNyYaeB onNpaBgaHo MEHbUMMU JOBEPUTENBHBIMM UHTEPBanamm
(No cpaBHeHWIO C NpeaonpeneneHHbIM 4OMyCKOM B NEPBOM MeToAe), C YHETOM KOTOPBIX SKCNEpUMEHTanbHbIM obpasom
onpeaerneHHble cpegHre 3HaveHusi BenuuuHbl KM gonmkHbl NPEBbICUTE NOPOroBbIE 3HAYEHUS C LIeNbI0 COOTBETCTBUA
OonucaHHbIX B pasaene 7 KBanuuKaLMoHHbIX KpUTepueB. 3TO BNUSHWE Takke npeacTasneHo Ha pucyHkax C.2 n C.3.

D.2 OnpeaeneHnune cpeaHero 3HaueHus KMNM Tmnopasmepa Hacoca no pe3ynbTaTam MCNbITAHMA HA OQHOM
Hacoce

WcnbiTanne Ha 0QHOM HACOCe AOIPKHO GbITh BLINOMNHEHO M OUEHEHO B COOTBETCTBUM C MpoLeaypOoii, ONMCAaHHOW
B pasgene 5.

WNamepeHHble sHavenns nogad Qgep, Qp M Qg 1 cooteeTcTBYIOWME MM 3HAYeHUA KM ngep, p W T, TAKKE Kak
BENUYMHa ObICTPOXoaHOCTY N (CM. 5.5.3), K0MKHbI BbITb N3BECTHBI ANs BoIGpaHHOTO Hacoca.

Ha ocHOBaHUM 3TUX YMCNOBLIX 3HAYEHWI ONpeaensAioT obwme MHTepBarbl 4ONYCTUMbIX OTKNOHEHUN, K KOTOPbIM C
BbICOKOW BEPOSITHOCTbIO 6rM3ky 3HaueHust cpegnux nokasatenew KN n.., (npn BEP, PL n OL) Tvnopasmepa. [ns
HaXOXAEHWS LWMPUHbBI 3TUX UHTEPBAIOB AOIKEH ObITb NPUMEHEH 06Wmin hakTop AONYCTUMOrO OTKNOHEHUSA ttot'n'

Mockonbky pa3bpoc sHadennn KNI B npegenax Tmnopasmepa u norpelHocTy UaMepeHus Ha BbibpaHHOM Hacoce
paccMmaTtpuBaeTCs Kak HopManbHoe (FayccoBo) pacnpeaeneHHoe n CTaTMCTUYECKN He3aBUCMMOE Apyr OT Apyra, obwui
haKTop AOMYCTUMOrO OTKITOHEHWS NS CPEAHMX YMCTIOBIX NOKa3aTenen Tunopasmepa Bbl4UCNeH nocpeACTeOM hopMyribl

= 2 2
ttot,q = yCtotn + tmann - (D.1)
SIBNSIETCS (OTHOCUTENbHLIM) MMAPABIMYECKUM OTKIOHEHUEM, CRIeaYIoWMM U3 TEOMETPH-
YeCKMX NPOM3BOACTBEHHbIX AOMYCTUMbIX OTKNOHEHMIl B Npeaenax Tunopasmepa. Benuunua ¢, [10MKHa GbiTb ycTa-
HOBNEHa Ha OCHOBE MCMbITAHUN npouwsBoauTens, Hanpumep, Ha 6ase AOCTYMHLIX B pe3ynbraTte ynpasreHns Ka4eCTBOM

OaHHbIX.

WHTepean gonycka *t

manm AOTDKEH GbITh [JOCTATOMHO WMPOKMM, YTOObI NOKPbIBaTL OKOMO 95 % daKkTM4ecknx
nokasatenen KMJ otgensHbix HacocoB Tunopasmepa. ¢

manm = 0,04 (urn 4 %) pexomeHayeTcA AnA NPON3BEAEHHbIX C
06bIYHbIM NPOU3BOACTBEHHBIM KAUECTBOM TUMOPA3MEPOBR B KAYECTBE 3HAUYEHUSI M0 YMOMYaHUIO.

B dopmyne (D.1) z‘man,11
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Tunopasmepbl, COCTOAWME N3 HEBOMbLUMX HACOCOB C HU3KOW BXOQHON MOLLHOCTBIO, OTNINYAIOTCS TEHAEHUMeN UMeThb
BonbLumnn pasbpoc saHavennin KM/ B 3aBucumoctu ot o6pasua (1, cnegoBartenbHo, 60nbLMMY 3HaYeHUAMM ¢ , IoTOMY
yTO:

man’n)

- reoMeTpUYEecKme aonyckaemble OTKIOHEHWS nMetoT Bonee BbipaxeHHoe BrivaHue Ha KM /J;

- MexaHW4eckue NnoTepu B YNIOTHEHUSIX Bana v NOAWWNHUKOB, KOTOPbIE MOMYT MPOAEMOHCTPMPOBAaTL OTHOCK-
TenbHO BonbLLON pasbpoc B Npeaenax ogHoOro 1 Toro XXe Tunopasmepa, cunsHee BnusioT Ha 3HadveHne KA.

O6wue nHTepBanbl 4ONyCTUMbIX OTKIOHeHn no KM, oTHOCAWMECs K ONpeaeneHnio MUMHUMAarnbHOTO MHAEKCa
3Heproat PeKTMBHOCTM, MOTYT GbITb HaHECeHbI Ha xapakTepucTuky KM B 3aBUCMMOCTN OT COOTBETCTBYIOLLMX 3HAYEHWI
rnoga4u, onpedeneHHbIX B peaynbtate UcnbiTaHuii (CM. pucyHok M.1). Monyocn aTmx o6wux MHTEpBanoB AOMYCTUMbIX
OTKNMOHEHUN PaBHbI:

- P Q=Qgept  EHigy  Neps
- Npu Q=Qp: +Etorq MpLs
- npuQ=Qy: ittot,n'nOL'

dakTnyeckme cpegHue 3HavYeHus 1 TMNnopasmepa HacocoB (HYXHbl NPV NOATBEPXAEHMN COOTBETCTBUS 3HAYEHNSA
MUHUMAanbHOIO MHAEKCA 9HEeProadpEKTMBHOCTM) BN3KM K OOWUM MHTEpBanam AoNyCTUMbIX OTKNOHEeHUN. B npegenax
3TUX OBWUX MHTEPBASIOB AONYCTUMbIX OTKIOHEHNI KQXA0€ 3HaYeHVe 1| UMEeT OANHAKOBYI0 NPaBOMEPHOCTb.

MNmean &
(nBEP)mean ——————————————
_____ (MoLUmean
(nPL)mean ______

|
|
|
|
|
|
|
|
I >

(QPL)mean (QBEP)mean (QOL)mean Qmean

PucyHok D.1 — Npacmueckoe npeacraBneHue cpegHnx nokasarenen Krnp, otHocawmxen
K onpeaeneHnio MMHMMAarnbHOro nHaekca aHeproaddekrmHoctn (MEI) Tunopasmepa Hacocos

CpeaHue 3HaueHusl nogaum B Touke makcumanbsHoro KM v koadpdumumenTa 6eicTpoxogHOCTH TNOpa3Mepa, KoTo-
pble Heo6XxoanMMbl ANS BbIYMCIIEHUS NOKa3aTenen MMHMManbHbIX Heob6xoaumbix 3Haqvenun KMJ, yctanaenuealoTca Takum
06pa3oM, 4To6bl 6bITb paBHBIMK ONpeAeNeHHbIM A UCTbITAaTENbHOro HAacoCa 3HAYEHUAM:

QBEP’ mean = QBEP’ (D2)

ns, mean ns' (D3)

D.3 Onpepenexne cpeaHero 3HaveHus KM tunopa3mepa no peaynbTatam UCNbITAaHMN TECTOBOW NapTnm
HacocoB

O6pas3ubl HacocoB M > 1 BbIGpaHbl criyvanHbiM 06pa3om us ogHoro Tunopasmepa. lMpeanoyuTuTensHo, 4Tobel Tecto-
Bas NapTUs HaCOCOB COCTOsNa M3 4ncna Hacocos M > 5. McnbiTaHns kaxpgoro Hacoca TecToBOW NapTum AOMKHbI 6biTb
BbINOMHEHbI U OLEHEeHbl B COOTBETCTBUM ¢ TpeboeaHusimu pasgena 5.

Ans Kaxporo UCNbITLIBAEMOro Hacoca 3HaveHnst pacxoaoB Qpep, Qp U Qg ¥ cooteeTcTByOWME 3HaYeHna KM
NEpP: MpL Y Mol TAKXKE, KaK KOS PUUMEHT 6bICTPOXOAHOCTU N, AOIKHBI BbITh ONpeaeneHbl cornacHo 5.5.3.

Mocne aToro c nomoLbio cneayrowmnx hopmyn Heo6xXoAMMO BEIYUCIIUTB AT KX A0M U3 NPUBEAEHHbIX BbilWe rnapas-
NNYECKUX BENUYNH apndMeTnUecky ycpeqHeHHOe 3HauyeHne X TeCToBOro o6pasua n ero cpegHeksagpaTuHHoOe OTKNO-
HEHue s,

x= 1 Mz (D.4)
X = MHX,-, .
=1 ZM x )2 (D.5)
s, = M_1i=1(x,—x). .
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Ecrnu sHauenne BenuumnHbl X 1 0COGEHHO 3HAYEHUE Ngpp OAHOTO U3 MCMbITATENbHLIX HACOCOB KAXETCS HeNnpaBao-
NnoAoGHbIM MM OLWIMBOYHBIM NO CPABHEHUIO CO 3HAYEHUAMU ApyrMx M-1 HacOCOB TECTOBOW NapTUK, MOXeT ObITb NpoBe-
AeHO JOoMONMHMTeNbHOE UCnbiTaHue cornacHo npunoxenuio F. Ecnn B pesynbTate npoBeaeHUs aToro ncnbitaHus 6yaet
NOATBEPXAEHO, YTO MONYYEHHOE 3Ha4YeHVe SABMNSETCA BbIAENAIOWUMCSA U3 SKCNEPUMEHTanNbHbIX BENIMYMH, TO pe3ynbTaThl
AAHHOTO UCMbITaTebHOro Hacoca AOIKHbI ObITb OTKMOHEHbI U:

- WU ANS 3HAYEHNI X 1 S, [OMKHbI BbITh MOBTOPHO NpoBeAeHb! BbiUMCNeHnsa Ha 6ase pesynbTaToB UCTbITaHUH
ocTaBwmxcs M-1 TeCTOBbIX HACOCOB NPU YCNOBUM, 4YTO M-1 ABNAETCA BCE eLwe A0CTaTO4HO 60NbLUMM YACNOM, YTO6bI 6bITh
CYLWECTBEHHbIM CO CTAaTUCTUYECKON TOYKM 3peHus (CM. npunoxenue F);

- MU MOXeT ObiTb MOBTOPHO NPOBEAEHO UCTIBITAHWE HA TECTOBOM HAacoce, KOTOPbIM BblAan BbiAensioweecs n3
SKCNepUMeEHTalnbHbIX BENMUYUH 3HAYEHUE;

- N MOXeT BbITb 4OMOMHUTENBHO UCTbITAH eLwe 0aWH HacoC.

B cnyuae, ecnv 6bl He cyLLeCTBOBaNo HUKaKON norpelHocTn uamepenns KNph, dpakrmyeckwe cpegHme sHaveHnn
KA Ha pexumax BEP, PL v OL cooTBeTCTBEHHO BbINM 6bl NPUBANKEHLI (C BEpOATHOCTLIO0 95 %) KAOBEPUTENBHOMY MHTEP-

£(095,M)s
#, BbIYMCIIEHHOMY C UCMONb30BaHNeM 3Havenus { (95 %, M) ana uicna M HacocoB B UCMbITEIBAEMON

napTuu, B COOTBETCTBUM C Tabnuuen F.1.

Tem He MeHee, U3-3a Hen3beXHbIX NOrpewHoCTeN N3MepeHnsl BO BHUMaHue JOIDKHO ObiTb NPUHATO KOMBUHMPO-
BaHHOE BO3AeNCTBME NPOV3BOACTBEHHLIX AOMYCKOB U NOrpewwHocTel namepenus. NpegnonaraeTcsi, UTo owmbku namepe-
HWs1, BO3HMKaKOWMe BO BPeMA UCTbITaHUIA KaXaoro Hacoca u3 M WwTyk, BXOASILMX B TECTUPYEMYIO NapTuUIo, ABNAIOTCA
CTaTUCTUYECKM He3aBNCUMMbIMY APYT OT Apyra. [T03ToMy norpewHocTb apudMeTUHECKN YCPEAHEHHBIX BENUYUH 1) TECTO-
BOW MapTuy HACOCOB MOXET BbITb BblMUCIEHA U3 OBLMX NOTPEIHOCTEN N3MEPEHNS €y B0 BPEMS MCMbITAHUSA KaXA0T0 N3
M HacocoB B COOTBETCTBMM C 3aKOHOM pacrnpegeneHus norpewHocter (CM. npunoxenve F)

Banynz*

(D.6)

CyuiecTByeT BEPOATHOCTb TOFO, YTO MPU Ka)A0M MCMbITAHUM HA OAHOM M3 M HacoCOoB BeNnumnHb 1, 6yay T HecywecT-
BEHHO OTNUYaTLCA APYr OT Apyra (T. €. 1 .Tp = - - - - . = ). MorpewHocT! n3amepeHnsi ny . Takxke dyayT uMeTb NpnbNN3N-
TeNbHO OAVHAKOBbIE 3Ha4YeHus (T. €. Ctot,n1 = Ctotym2 S+ + -+ + - =~ etot,n)’ Toraa

Cotii = W Ctot,n;- (D.7)

Mocne aToro wupuHa 95 %-Horo AOBEPUTENBHOIO MHTEpBana akTuieckmx cpegHux sHavennm KN npmw BEP, PLu
OL cooTBEeTCTBEHHO MOXeT BbIThb Bbl4MCNEHA C NOMOLLLIO (POPMYIbI

(1- ttot,ﬁ) n<n mean = (1+ ttot,ﬁ) n, (D.8)

M

Monyocm 0BLWMX MHTEPBANOB AONYCTUMbIX OTKIOHEHWIA hakTUuecknx cpeaHunx sHavenun K, necnonesyiowmxes
npv onpeaeneHnm MUHUManNbHOro UHAeKca aHeproadeKTMBHOCTH, PaBHbI:

- 2 1 Sn 2
rae foy 7=+ €ty + 75 tss%ﬁ . (D.9)

- Npy Q = Qgep! * biotngEP . MBEP;
- P Q=G £ fiotypL LS
- npn Q=Qp: ttomoL oL

PucyHok D.1 npeactaenseT rpacduyeckoe naobpaxeHne nonyyeHHbix pesynbratos. CpegHue nokasatenu KM n
TMnopasmMepa HacoCoB BNM3kM K 0OLKMM AOBEPUTENbHLIM MHTEpBanam. B npegenax stux AoBepuTenbHbIX UHTEPBaNoOB
no6oe 3HaveHne 1 sSIBMSeTCS paBHOBEPOSATHBLIM.

CpenHve 3HauyeHUsi nogaqm B Touke makcumansHoro KN v koadduumeHTa 66ICTPOXOAHOCTH TUNOPa3mepa, KoTo-
pble HeOBX0ANMbI AN BbIYMCIEHUs MUHMMATbHO Heobxoaumbix 3Havenun KN/, yctanaBnmBaloTcs B Ka4ecTee paBHbIX
COOTBETCTBYIOWMM apudmMeTNYecku yepeHEHHbIM BENUUMHAM:

QBEP, mean = NsEP

n =n,

s, mean
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MpwunoxeHne E
(cnpaBo4Hoe)

UuncneHHble Npumepbl

E.1 YucneHHbIV npuMmep NpMMEeHEeHNA MeTOAO0B, N3IOXEeHHbIX B NpurnoxeHun D

UuncreHHbI npuMep NPUBOAUTCSA C Lenbio pasbsiCHEHNS NPYMEHEHUS! ABYX PasfiMYHbIX METOO0B, U3IOXEHHbIX B
npunoxeHwn D, n cpaBHeHUs1 pe3ynbTaToB MX NPUMEHeHWsI OTHOCUTENBbHO MOrPeLUHOCTEN U pe3ynbTaToB npoueaypsb!
NOATBEPXKAESHNA 3HAYEHUs MMHUMAanbHOrO MHAekca sHeproaddektneHocTn (MEI), a Takke ¢ Lenblo NokasaTte Npeumy-
LecTBa McnblTaHuni obpasua napTum HacocoB M > 1 B pamkax KBanumdukauvoHHOW npoleaypb!.

C uenbio ynpoLweHns npouecca CPaBHEHUSA YUCTEHHBLIV NpuMep POKycupyeTcs Ha cpegHux sHadvenmsx KM
TUnopasmepa HacocoB, NONy4YeHHbIX B Tovke BEP.

PaccmaTpuBaemeli B gaHHOM NpMMepe TMNopa3smep MOXET OblTb OXapakTepr3oBaH CrieayoWwmuMm NokasaTensimm n
cpegHUMM 3HAYEHUSIMU:

- Tvn Hacoca: K, HoMMHanbHas YacToTa BpaLeHus: n = 2900 mun—";

- pacuveTHas nogava: Qgep = 20 M3/4, npu Hanope: Hggp = 24 M;

- pacyeTHbIN KoagduLmeHT BeicTpoxogHocTH: n, = 20 mMuH-T;

- cpepgHee haktudeckoe 3Hadvenue Kl tnnopasmepa Hacoca: TBEP mean = 0,61=61,0%;

- BXOAHas MowHocTh: P=2,2 kBT.

Mpeanonaraetcsi, 4To pakTnyeckne 3HadeHnst KM ngep i, OTAGNBHBIX HACOCOB B Npeaenax tunopasmepa
AeMOHCTpUPYOT HopMarnbHoe ([fayccoBo) pacnpegeneHve ¢ Hanbonee BeposiTHbIM 3HAYeHNEM (HaKTUIEeCKon cpeaHen
BenuuunHbl KM u ¢ pasbpocom aHaveHnn, onpegenseMbiM NPOU3BOACTBEHHbIMY AoNycKamu, T. €. 95 %-Hbi AOBEpUTENb-
HbIN UHTepBarn, 4 % ot "BEP mean (B naHHOM npumMepe thakTnyeckas nonoca pasépoca sHaueHun OT NPON3BOACTBEHHbLIX
OOMYCKOB ABNAETCS OOHON W TOW e ANSA BeNnWYUHbI tmany11 = 0,04, koTOpasa pekomMeHOQOBaHa B KA4eCTBE 3HAYeHUs Mo
YMON4YaHMWo NpU UCNONB30BaHUM ONMCaHHOIO B Npunoxenun D meToga). AGconioTHan ruapaenuyeckasl N(POU3BoACTBEH-
Has NOrpeLwHOCTb paBHa

£t o Togpmean = £0,04- 0,61 = 0,0244 = 2,44 %,

MpuHMMaeTcs, UTO N3 TUNopasmepa cryvanHbiM 06pa3oM ObINKY B3siTbl BKa4YECTBE ONbITHLIX 06pa3LoB NsiTb HACOCOB
Taknm 06pa3om, 4Tobbl ux dpakrnyieckme 3HaueHusi KrJl cootBeTcTtBoBanu nx BEpOSITHOCTU, CIieAyloWwen U3 OCHOBHOIO
HopmarbHoro (ayccosa) pacnpeaeneHus B npeaenax Tunopasmepa. 3To NpUBOAUT K NONyYeHnIo PaKTUYEeCKUX 3HaYEHU
NBEP true» B3AATHIX B KAYECTBE NPUMEPA W Npe/CTaBeHHbIX B Tabnuue E. 1:

Ta6nwuua E.1— 3nauenun dpaktnyeckoro KNI ncnbitaHHbIX HACOCOB

Ne Hacoca, i Pas6poc aHaueHun, % TBEP, true, /0
1 -0,85 60,2
2 +0,43 61,4
3 +1,22 62,2
4 -0,30 60,7
5 +1,46 62,5

3atem 6binn onpegeneHbl pe3ynbTaTbl UCTBITAHWIA C YYETOM NPUHSITUSI BO BHUMaHue hakTMyeckoro cny4anHoro
BbIGOpa M cUCTEMATUYECKMX NOTPELIHOCTEN U3MEPEHUS!, KOTOPbIE HE AOIKHbI MPEBLILATL 3HAYEHUH, NPUBEAEHHbIX B
FOCT SO 9906. Bnusinne cdakTn4eCknx NOrpeLlHoCcTeR M3MepPEeHUsi Ha n3aMepeHHyio BenuuuHy KNI paccmartpusatot cne-
Ayowmnm obpasom:

- npegnonaraetcs, uto KM onpeaensieTcs nyrem namepeHusi HacToTbl BpaLLeHUs] U KPYTSILLLEro MOMEHTAa Ha Bany
HAaCOCOB;

- BEeNWYMHbI NOTPeLUHOCTEN M3MEepPeHNs OTAENbHLIX U3MEPEHHbIX NokasaTenen (Q, H, T, n) COOTBETCTBYIOT BEpOAIT-
HOCTH, CneayioLen 3 OCHOBHbIX HOpManbHbIX (TayccoBbIX) pacnpegeneHui;

- oTAenbHbIe (M OTNUYAIKLWNECH) BEMUYMHBI CITyYalHbIX MOrPELIHOCTEN NPUHMMAIOTCS A5 KaXA0ro cnbitaTerb-
HOro Hacoca TeCTOBOM NapTuK, NPU 3TOM TE Xe CaMble BEJTMYMHbI CUCTEMAaTUYECKUX MOTPELLHOCTEMN (T. €. NPU TOW e caMom
TOYHOCTU UCNbITaTENBHOro 060pyAOBaAHNA) NPUHMMAIOTCS 1151 BCEX HACOCOB TECTOBOW NapTuuy;

- npu BbMucrienun KMNQ npaeunbHo onpegeneHbl MOrPeHOCTU HENocpeAcTBEHHbIM 06pa3oM N3MepeHHbIX
BENUYUH.
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Mony4eHHble B pe3ynbTaTe U3MepeHuit 3Ha4eHUsl OCHOBHBIX NapameTpoB HAaCOCOB NpeAcTaeneHsl B Tabnuue E.2.

Tab6nwuya E.2 — MNamepeHHble 3Ha4eHUs1 NapaMeTpPOB HACOCOB TECTOBOW NapTum

95 %-HbIn
Ne TecToBOro Hacoca, MNopava, QBEP test BbicTpOXOOHOCTD, NamepenHbii KNA, [OBEpUTENbHLIN
i Wi N, tosp MAH ! TBep, test 70 MHTEpBan U3MEPEHHOro
KI'ID,, rBEP, test’ %
1 20,6 19,81 61,9 58,6—65,2
2 19,52 20,09 61,6 58,1—65,1
3 19,16 19,66 60,0 56,9—63,1
4 20,01 19,57 59,5 56,7—62,3
5 19,8 20,01 58,4 56,2—60,6

Ecnu gnst oopMUpoBaHus ONbITHOM NapTum 6epeTcsi nsitb HacocoB M = 5, To, ycpeiHUB OTAENbHbIE U3MEPEHHbIE
3Ha4YeHUs C NOMOLLBIO MPUMEHEHMs pac4eToB cornacHo popmynam (D.4) — (D.11), nonyuum cnegyiowme pe3ynbraTsl:
AprdmeTn4eckn ycpeHeHHble 3Ha4YeHUA TECTOBOW NapTUM HACOCOB:

Qsep = 19,79 M3My;
ne = 19,83 mun;

n = 60,28 %.
95 %- HbI goBepuTenbHbIN MHTepBan cpeaHero KM/ tmnopasmepa paBeh:
0, 0,
58,02 % <mgep, <62,54 %.

C apyrovi cTopoHbl, ecnu Bbl B kavecTBe 06pasua bbin B3AT TONbKO OAWH M3 AT HacocoB M= 1, To npumeHsncs 6bl
MeToph, ONMCaHHbIV B pa3gerne 5 HacTosAWEro ctaHgapTa ¢ Bolducnennamu no cdopmynam (D.1)—(D.3), un ecnu caktop
NPOV3BOACTBEHHOIO AOMNYCKa NPU 3TOM BblN Gbl YCTaHOBNEH NO YMONYaHUIO tman,11 = 10,04 =4 %, 10 3HauveHna 95 %-HbIX
OOBEpUTENbHbIX MHTEPBAaNoOB cpeaHnx 3HaueHui KN, HacoCoB NCNbITHIBAEMOro TUNOpasmepa npeacTaensny 6el cobon
AaHHble, NpuBeAeHHble B Tabnvue E.3.

mean

Tabnwuuya E.3— 95 %-Hble goBepuTenbHble nHTepBansl cpegHero KM, paccuntanHblie Ha OCHOBE UCMNbITAHUI HACO-
COB 04HOrO TUNopasmepa

95 %-Hble noBepuTenbHblie UHTepBansl cpeaHero KM runopasmepa,

Ne Hacoca, i o%
rhEF’,mean’ °

1 57,8—66,0

57,3—65,7

56,1—63,9

55,8—63,2

o W (N

55,3—61,7

Ha pucyHke E.1 npuBeaeHo rpacdmyeckoe npegcraBneHne gaHHbix Tabnuubl E.3 ¢ BbigeneHHbIM o6wmm aosepu-
TeNbHbLIM MHTEPBANOM NAPTUM UCNbITLIBAEMbIX HACOCOB.

M3 npuBegeHHOro npumepa o4eBUAHO, UTO 95 %-Hbll AOBEPUTENbHBIN MHTEpBan cpeaHunx 3Havenun KN Hacocos
OIHOIO U TOTO e TUMNopasMepa, onpeaeneHHbIX C OAMHAKOBOW TOYHOCTHIO, HAMHOTO LUMPE B CrlyYae NpoBeAeHUs UCnbITa-
HWIA OHOIO HACOCa, NO CPABHEHUIO C TAKUM Xe NoKasaTenem npyu CnbITaHuM napTum ua nAtn HacocoB. (IMpyu 3ToM Heo6xo-
AUMO OTMETUTD, YTO NPUHATOE NO YMOIMYaHUIO 3HAYEHUE tman,11 = 10,04 onncbiBaeT hakTnyeckuin pasbpoc nokasatenen
KA otaenbHbIX HACOCOB. )
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M, %
70
65
— | [ ]

60 L 3 r 3
55 —
50

18,5 19,0 19,5 20,0 20,5 21,0 21,5

Q, M
@ — Hacocbl Ne 1-5;
O - no Beeit napTim Hacocos

PucyHok E.1 — CpaBHeHue foBepuTenbHbIX MHTepBanoB cpegHero KM, cnegyowmx na npuMeHeHus
pasnuuHbIX METOA0B

E.2 YucneHHbIn npumep onpeaeneHnsa 3HaveHna MEI

Cnepayiowumn npumep npeacraensiet cobon pacyet aHauenns MEI cornacHo nonoxeHUsiM, M3NOXeHHbIM B pasge-

e 6 HacTosLero ctaHaapTa.

DULMEHT BLICTPOXOAHOCTH: N

WcxoaHble AaHHbIE:

Hacoc tuna K, HommHaneHas yactoTa epaweHusi: iy = 2900 mun~1, nopava B Touke BEP: QgEpmean =20 m3/y, Koo -
s mean = 20 MUH™,

Mo pesynbTartam MCNbITAHUIA U BLIYUCIIEHUIA COMMACcHO NONOXEHUSIM pa3aena 5 n npunoxenus D HacTORALWEro cTaH-

AapTa nonararTcsd U3BECTHbIMU Crieaylowmne BennUnHbL.

40

"BEP, mean™ 68,1 %, ML, mean — 64,8 %, MoL, mean = 67,5 %.
Cnepytowme atanbl BbMUCIEHWI COOTBETCTBYHOT 6.2:

War1:x=2,9957,y=9120 = Fn=197,6.
War2: Cgep=197,6-68,1=129,9,

Cp =197,6 —(64,8/0,947)=129,2,

Cpo =197,6-(67,5/0,985) = 129,1.
LWar 3: Cyyg =max(129,9; 129,2; 129,1) = 129,9.

LWar 4: Cpg= 130,3; Cyigpy = 129,2; MEl, o= 0,4 = MEI = 0,11299-1303 ., 4 — 0 46.

129,2-130,3
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MpwvnoxeHne F
(cnpaBo4Hoe)

an/IMeHeHI/Ie 3aKOHOB MaTeMaTU4ecKon CTaTUCTUKN npun npoBegeHnn uUcnbITaHUN

F.1 3apga4n npumeHeHMs CTaTUCTMKM B paMKax npoBeaeHus paboT no oueHKe COOTBETCTBUA

MpumeHeHWe HacTosALWeEro cTaHaapTa TpebyeT NpoBeaeHNS NCTNbITAHWI HACOCOB U BbINOTHEHUS! OLLEHKM NONyYeH-
HbIX pe3ynbTaToB. B pamkax npoBegeHnsi Takow paboTbl MCNOb3YHTCs METOALI MaTeMaTUYECKON CTaTUCTUKKN AN cre-
Jylowux Lenew:

1) AnsonpeaeneHns cnyYanHom NorpeLwHOCTU M3MePEHHbLIX BENIMUMH B COOTBETCTBUM C MPOLIeAyPaMm1 NCNbITaHWi,
ONUcaHHbIX B pasgene 5, u nogTBepPKAEHWA TOro, YTO OHW HE NPEBbLIAT MaKCUMaribHO AONYCTUMbIE 3HAYEHW S B COOTBE-
TetBum ¢ FTOCT ISO 9906;

2) AnsonpegeneHns AOBepUTENbHbBIX MHTEPBANOB U3MEPEHHbIX BENMUYMH (CM. pasaernsl 6 u 7);

3) AansonpegeneHns CyMMapHOW NMOrpeLUHOCTU, OTHOCALLENCS K onpeaeneHnto N NpoBepKke COOTBETCTBUS 3Ha-
veHui KM, gomkeH GbiTb NPYMEHEH 3aKOH pacnpeneneHnsl NorpelHocTel U AOMKEH ObiTb BbIUMCIIEH HA OCHOBaHUU
HECKOIMbKMX HaNpPAMYo M3MEPEHHbIX 3Ha4YeHUI, MockornbKy KM He Moxe T GbITb U3MepeH Hanpsimyto (CM. npunoxexne G);

4) [nsinpoBepKM COOTBETCTBUSA TMNOpasmepa Hacoca onpeaeneHHOMY 3Ha4YeHNI0 MUHUMArbHOMO MHAEKCA SHEPro-
3hPeKTUBHOCTU JOIMKHBI BbITh ONpeaeneHsl cpegHue aHadenns KM tunopasmepa (cm. npunoxerue C). 3aTem 3T 3Ha-
YeHUst HeoBxoaMMO CPaBHWUTL C COOTBETCTBYHOWMUMM NOPOroBbLIMU 3HaUYeHUAMU. B criyyae, ecnm ucnbiTaHust U oLeHka
NOMNy4YeHHbIX pe3yNbTaTOB BbIMOHANMCH ANs Cry4YariHbiM 06pa3om BbibpaHHol napTnm HacocoB 1 <M<z, rae z — obuwee
YUCIO HACOCOB AaHHOIo TMNopasMepa, TO 4OBEPUTENBHbIM MHTEPBAI CPeAHUX 3HAYEHUIN MOXeT OblTb onpeaeneH MmaTe-
MaTUYeCKN B COOTBETCTBMM C ONUCaHUeM B NpunoxeHum C.

HopmanbHoe (FayccoBo) pacnpegeneHve

MOo>XHO NpeAnoNOXN T, YTO BIIMSHUE CIYyHaWHOW OLWINGKM n3MepeHnii, a Takke pasdbpoca s3HaueHU ruapaBnnye ckmx
napameTpoB B Npedenax Tunopasmepa Hacoca, BbITEKAIOWMX 13 NPOM3BOACTBEHHbIX NPOLIECCOB, UMEET CryYanHyto npu-
poay. Ans 6onbloro Yicna namepeHuin onpegeneHHon puanyeckon BENUYMHbLI UK GOMbLIOro Yncna HacoCoB OQHOIO
TUNopa3Mepa 0TAeNbHbIE MOKa3aHUA U3MEePUTENbHbIX NPUOOPOB NP M3MEPEHUMN OOHMX U TEX e BENUYUH UM ruapasnu-
YeCKux napameTpoB HACOCOB OAHOIo TUNopasMepa NOAYUHSKITCS C AOCTAaTOUMHO XOPOLUMM NPUBNIMKEHMEM TaK Ha3blBae-
MOMY HOpManbHOMY unu [FayccoBoMy pacnpegenenuto. 3To pacrnpegeneHme onucbiBaeT 4acToTy (M BEPOSITHOCTD), €
KOTOPOW OTAeNbHbIe 3HAaYeHUS BO3HUKAIOT B Npeaenax ux obuero guanasoHa (CM. pucyHok C.1). C MaTemaTnyeckomn TOHKK
3peHust HopmanbHoe unu ayccoBo pacnpegeneHue nepegaercs popmynon

— 1 (X_Xmean)2 (F.1)
X) = ——exp| ———mean’ | .
P 210, p[ 262

rge p (x) — NnoTHOCTb BEPOSATHOCTY;
X mean — PAKTMUECKas CPEAHASA BENUUNHA;
G, — CpejHee KBagpaTnyHoe OTKITOHEHNE BENTUUMHBI X, KOTOPOE B TOUHOCTU NOAYNHAETCA HOpManbHomy unu ayc-

COBOMY pacripegerneHuio.

MpuHumasn
7 =%"Xmean ;‘xm", (F2)
copmyna (E.1) moxeT 6bITb HanMcaHa Kak
p(2) =ﬁ exp {— ?J ) (F.3)

WHTerpvpoBaHue NnoTHOCTU BEPOATHOCTU p(Z) 0T Z =—0 A0 Z* paeT uHTerpansHyio pyHkumio P(Z), koTopasi onuchl-
BaeT (HOPMarnu3oBaHHYI0) BEPOSITHOCTb TOTO, YTO MNioboe 3HaueHne Z okaxeTcs MeHble Z*, B TO BpeMsi kak 1— P (Z*) onn-
CblBAET BEPOSATHOCTb TOrO, YTO NioGoe 3HaveHne Z okaxeTcsi 6onblue Z*,

[ns BenuumH, NOAYMHAIOLNXCH ONMCAHHOMY 3aKOHY pacrnipeAeneHus, CBOWCTBEHHbI CrieAyloLme NONOXeHNsI:

1) pacnpegeneHve BepoOSITHOCTEN SIBASIETCS1 CUMMETPUYHBIM MO OTHOWEHUI0 K CPeAHEeMYy 3HAYEHMIO X,

mean”

3HaveHne x =Xmean UMEET CaMyto BbICOKYI0 HYacTOTy BbiNnageHUsi NN BEpOATHOCTDb. BepOFlTHOCTb BbinageHms x < Xmean ¥
X 2X

mean COCTaBnseT 0,5 (unn 50 %),
[+
2) BepoaTHOCTL 0,9 (Mnn 90 %) o3HauaeT, 4To Nio6oe 3HaUEeHNEe X HaxXoANTCA B NpeAenax uHTepBana X, £ 1,65 ¢,.

BepoatHocTtb 0,95 (Mnm 95 %) osnavaeT, 4To nioboe aHaueHme X HaXoAMTCA B Npeaenax uHTepeana X, + 1,96 o,. Bepo-

ATHOCTL 0,99 (Mnm 99 %) o3HavaeT, 4To NGoe 3HaUeHMe X HaXOAUTCA B Npeaenax uHTepBana X, + 2,58 o,;
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3) BeposATHOCTL 0,8415 (Mm 84,15 %) o3HavaeT, uTo noboe sHavenne x> x,..- — 1,65 o,. BeposaHocTb 0,975 (nnm
97,5 %) o3HauaerT, uTo noboe 3HaveHne x > x —1,96 6,. BepoatHoctb 0,9951 (Mnm 99,51 %) o3navaerT, 4To moboe 3Ha-

mean
yeHue x2x ... —2,58 a,.

F.2 [oBepuTenbHbIN NHTEpBan

B cnyuae ecnu:

- BbIMOMTHEHO TOMNbKO OrpaHnyeHHoe Yncno N namepeHun 0gHOM 1 TOM e BENUYUHBDI X,

- WIKW ecnv NpoBepPeHO TOMNbKO orpaHnyeHHoe uncno M HacocoB ogHOro Tunopasmepa u onpegeneHs! oTAenbHble
3HauEeHNsI IMPaBNNYECcKOro NapaMeTpa x, HA pakTMYecKoe (CpeHee) 3HaueHUe X, . ., i dhakTuieckoe CTaHaapTHoe
OTKIIOHEHUE G, He MOryT GbiTb TOUHO onpeaeneHsl. B Takux cnyyasx moxeTt 6biTe onpeaeneH ToNbko A0BEPUTENbHbIN
MHTepBarn BenuunHbl X, K KOTOPOMY C onpederneHHON BeposITHOCTbIO Npubnunxaetca daktmyeckoe (cpeaHee) sHaveHue
Xpean. C 3TOM Lenbio 6epetca apudmeTUeckn ycpeaHeHHas BenuumuHa X, onpeaensemas no uncny N unu M snadenui
BEJ/IMYMHBI X B KQ4eCTBe OLEHKN hakTMYeCcKoro (CpeaHero) 3HaveHusi. B 3aBUCMMOCTH OT )xenaeMon BEpOATHOCTU p AOBe-
puTenbHbI MHTEpBan onpegenseTcs BolpaxeHnem X +f(p) ,. Yalle Bcero xxenaemas BeposiTHOCTb p BbiGUpaeTcsi paBHOI
0,95 (unm 95 %) Takum ob6pazom, 4Tobel f (p) = 1,96. Kak 661n0 onncaHo Beiwe, ¢ BepoaTHOCTbI0 0,975 (unun 97,5 %) daktn-
yeckoe (cpegHee) 3HaYeHue B 3TOM cnydae byget > (x — 1,96 cg(/JN)(,qnﬂ 60MnbWOro Yncna NoKasaHUn U3MepUTENbHbIX
npubopos), rae 6, — akTuyeckoe, Ho HeU3BECTHOE CPEIHEKBAAPATUYHOE OTKITOHEHNE 3HAYEHUI BEMUUNHDI X OT HOP-
ManbHOro pacnpegenexus.

Ina BbluMCNEHNA AOBEPUTENBHOTO UHTEPBAaNa Ha OCHOBE orpaHnYeHHoro Yucna N nsmepennn unm umcna M naptum
HacoCOB COOTBETCTBEHHO MOXET UCNONb30BaTLCs credyiowasn hopmyna

v t(p’k)s v t(pvk)s
X -szxmeansx + Tx,

rae k — cooteeTcTByeT yncny N nokasanumn nuamepuTenbHbix NpuGopoB nnu konudectey M Hacocoe B BbiGopke;
S, — CpeaHeKBaapaTNYHOE OTKNOHEHNE pe3ynbTaToB U3MEPEHNI 3HAYEHNA BENUYMHBI X UNWN 3HAYEHUIA BENUYUHBI X
OTAENbHbLIXHACOCOB M3 UCMbITATENBHON NAPTUN OT apUPMETUHECKUN YCPEAHEHHON BENWNUMHBI X U PACCYMTLIBAET-

CA CNOMOLBIO hopmynbI
K
s, = }k1 12()(}_)?)2; (F.5)
—lia

{(p,k) — kBaHTUNb pacnpeaeneHns CTblogeHTa, KOTOPLIN 3aBUCUT OT KENaemMon BepOSTHOCTU AOBEPUTENLHOTO UHTEpPBa-
na pwvotuncna k. insi BepositHoctyn 0,95 (unu 95 %) 3Hauenus t {p, k) npueeaeHsl 8 Tabnuue F.1.

Mpy yBennyeHum sHaveHus k kBaHTunb pacnpegenenus CtologeHTa npubnuxaertces k nokasarenio 1,96. MNpu atom

WKMpPUHa AOBEPUTENBHOIO UHTEPBana aCUMNTOTUYECKA CXOAUTCSH K HYNIO U apudMETUYECKN YCPeaHEHHOe 3HaYeHue x

npubnmxaeTcs K pakTnieckon cpegHei BenuumHe X B 6onblmMHCTBE CNy4Yaes NPpakTUYeCKOro NPUMEHEHUSI KBaHTUIb

mean*
pacnpeaenenusi CTblogeHTa MOXeT ObITb yCTaHOBMEeH NpUbnnanTenbHO Ha yposHe 1,96 npu k > 30.

(F4)

Tabnwuuya F.1—Kesantunu pacnpegenenus CtologeHTa gnsa eepositHoctn 95 %

k £ (95 %, k) k t (95 %, k)
3 4,30 12 2,20
4 3,18 13 2,18
5 2,78 14 2,16
6 2,57 15 2,14
7 2,45 16 2,13
8 2,36 17 2,12
9 2,31 18 2,11
10 2,26 19 2,10
11 2,23 20 2,09

F.3 Bubinagarwowme 3HaYeHuUA

Mpwm cHaTUM N 3HaYEHUIT M3MEPAEMON BENUYMHDBI X UITK NMPU ONpeaerneHnn 3HaueHnst BENU4YuHbI X yncria M Hacocos
13 ucnbiTaTeNbHOM NAPTUK ONPEAENEeHHOro TUNopasMepa CyLeCcTBYe T BO3MOXKHOCTb TOTO, YTO OAHO NOKa3aHUe X UNu 3Ha-
YeHWe X OJHOIO U3 HACOCOB MOXET OTKNOHWUTBLCHA HaMHOro 6ornbLie OT apudMeTUHECKOro CpegHero YMcna x, Yem ocranb-
Hble. JTy BenuumHy 0603HaualoT x,. [ina NpMHATUA pelleHnsi OTHOCUTENBHO TOro, CTONT NN OCTaBNATL pe3ynbTaTt 4aHHOTO
W3MEPEHUS UNKN HET, CrieayeT NPOBECTU COOTBETCTBYIOLLYIO OLIEHKY.
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C aTOli Lenblo cHavana paccuMTLIBaeTCA cpeaHee apudMeTUHecKoe 3Ha4eHNe X U CpeaHeKBagpaTUYHOE OTKITO-
HEHMe S, BCEX M3MEPEHHbIX 3HaYeHUi, BKIoYas NogeepraeMoe COMHeHMIo 3HadeHme X. MNocne 8Toro BuluMCNAETCA
OTHOLLEHUNE

R=1X=xl (F.6)
XS
KOTOpO€ CpaBHMBaeTCs ¢ NpuseaeHHoN B Tabnuue F.2 makcumanbHom 4onycTumon BenuynHon R . Ecnn dhaktnyeckoe
3HaueHve x, bonblue, Yem B3ATas n3 Tabnuubl F.2 MakcumaneHas AonycTumas BenuunHa B 3aBUCMMOCTU OT uucna k
M3MEepPEeHUI MK HACOCOB B UCMbITATENBHON NAPTUW, 3HaYeHne x, oTopacbiBaeTcs. B aTom cnyvae kymeHbliaetcaHa 1, ax
W S, PACCUMTBLIBAIOTCH NOBTOPHO.
Ecnu HoBoe uncno k CTaHOBUTCS CITULWKOM ManeHbkum (Hanpumep, MeHblwe 5 B Cny4yae Yyncrna HacoCoB B UCTIbITa-
TENbHOW NapTWK), TO AOMKHbI BbITb CHATHI AONONHUTENBHBIE NOKA3aHWUS UM UCNbITaHbl AONONMHUTENBHbLIE HACOCHI.

Tabnuuya F.2— MakcumanbHbie JONYyCTUMbIE 3Ha4YeHUs napameTpa R

k Ry % K Ry %
3 1,15 12 2,41
4 1,48 13 2,46
5 1,71 14 2,51
6 1,89 15 2,55
7 2,02 16 2,59
8 2,13 17 2,62
9 2,21 18 2,65
10 2,29 19 2,68
11 2,36 20 2,71

F.4 3akoH pacnpegeneHnA NOrpewHocTen

OueHka pe3ynbTaToB UCTIbITAHUIA HacTO TPebyeT KOCBEHHbIX BbIUMCNEHWUI 3HAYEHNUIN HU3NYECKUX BENUYMH Y (Hanpu-
vep, KMA), onupasick Ha 3Ha4eHns 4PYrMX BENINYMH X;, KOTOPbIE MOTYT GbiITb U3MepeHbl Hanpsamyto. MonaraeTces, 4To hyHk-
LiMoHanbHas 3aBUCMMOCTb BblLLEYKa3aHHbLIX BENUYMH U3BECTHA U NPEACTABNEHA 3aBUCUMOCTBIO

Y= (X, X, X .. X). (F.7)

Kaxgoe na aHaueHui X, umeeT CTaHAapTHOE OTKNOHEeHue S;. Ecnun adpdekTsl, Bbi3biBaIOWME OTKNOHEHUS OT hakTn-
YECKOro CpeaHero aHa4eHus (unv ot apndmMeTUHecKu YCpeaHeHHON BENUYUHLI), UMEIOT CNy4anHyio Npupoay, N3MepeH-
Hble 3HaueHun x; ByayT noaumHATbCA HopmansHomy ([ayccosomy) pacnpeaenenuio. Ecrm, kpome Toro, sHaueHusi

CTaTUCTMHECKU HE3aBUCUMbI IPYT OT Apyra, CPEAHEKBAAPATUHHOE OTKNOHEHNE S, 3HAYEHNS y BbIPAXAETCS POPMYIION

(F.8)

Ecnu fnpeacrasnseTt cobov nmHenHyto dyHKumio (kak B cnydae ¢ KMp), S, Bblpaxaetcs dopmynon

s, = /I;si . (F.9)

Takve xe 3aBUCMMOCTN MOTYT GbITb MCNONB3OBaHBI Af1s pacyeTa KpaTHbIX (MHOFOYMCIEHHbIX) CpeaHeKBaapaTny-
HbIX OTKIMOHEeHWIA, HanpuMep, AN BbIYMCNEHNS LWNMPUHBI 95 %-HOro 0BEPUTENBHOIO MHTEPBana 3HaueHust y oT 95 %-HbIX
AOBEPUTENbHbIX UHTEPBAOB 3HaA4YeHUA Xi'
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Mpunoxexnne G
(cnpaBouHoe)

MorpewHoCcTU U3MepeHus

G.1 O6wme nonoxeHusn

Kaxxpoe namepeHne HensbexxHo BrneveT 3a coboi onpegeneHHble NOrpeLHoOCcTH, Aaxe ecriv UCNonb3yeMble U3me-
puTenbHble Npoueaypbl U MHCTPYMEHTHI, a TaKkKe METOAbI aHaNU3a NPUMEHAIOTCA C NONHLIM NPaKTUYECKMM cobniogeHnem
BCEX NpaBun v HOpM K B cooTBeTCTBUM ¢ TpebGoeanuamn FOCT ISO 9906 n HacToswero ctaHgapTa. [MpuunHon aton
NOrPELHOCTN MOTYT BbITh ABa UCTOYHMKA.

1. laxxe Npy HEW3MeEHHbIX NapamMeTpax, onpeaensiowmx pabouyio TOHKY MCNBITEIBAEMOro Hacoca (4acToTa Bpalle-
HWUA MK YacToTa ToKa, ’MAPaBNMYeckoe CONPOTUBNEHNE CUCTEMBI TPYOONPOBOAOB, AaBNEHWE Ha BXxoAde, CBOWCTBA Nepe-
Ka4MBaemoW XnAKOCTU), MOIyT OoTMeuaTbCsl Hens3bexHble koneGaHus W3MepeHHbIX 3Ha4YeHun K3-3a ocobeHHocTen
W3MEPUTENBHON CUCTEMbI UMW CMyYarHbIX Bapuauni U3MepeHHOro 3HavueHns. tm konebanua ABnsiioTCs NPUUNHON HE3HA-
YUTENBbHOro OTNUYUA 3HAUEHUI NOKa3aHWN U3MEPUTENBHBIX NPUGOPOB NPU N3MEPEHNN OGHOTO M TOTO XKe 3HAYEHUs B TON
xe camom pabouen Touke. NoaTomy HEOOBX0AMMO yCpeaHeHUe NOBTOPSIIOWMNXCA NOKA3aHWI C Lenblo onpeaeneHus cpea-
Hero 3HaYeHNA M3MepAEMbIX 3Ha4YEeHWIA. ApudmeTUUECKN YyCpeaHeHHan BeNuyunHa X psaa ua N nokasaHuii BeNMumHbl X
paccuuTbiBaeTca no chopmyne

X =

N
3 x. (G.1)
i=1

Z[=

Ecnn NyBenuumeaeTcs, 3Ha4eHUs X UMeIoT TeHABHUMIO NPUBNMKaTLCA K hakTMHECKOMY CPeAHEMY 3HAYEHMNIO X -
nokasaHui n3amepuTenbHbLIX NPMBOPOB B Npeaenax ero 0OCHOBoONonarawmx npeaenos To4HocTu. MponyckHaa cnocob-
HOCTb (NMPOM3BOAUTENBHOCTBL) BapuaLmi OTAeNbHBIX NOKAa3aHWI 3HAYeHUs X B TOW e camoi pabovel Touke psaom co
CpeaHVM 3HaYEHNEM X HA3bIBaeTCsl CIly4alHOM NOrPeLWHOCTbIO. [lonyckas, 4To pe3ynbTaThl NOBTOPHbLIX U3MEPEHNI 3HaYe-
HUS1 X BEMOHCTPUPYIOT HopmanbHoe (["ayccoBo) pacnpegenerune (cm. npunoxenune C), haktndeckoe cpegHee 3HaveHne
Xean MOKET MMETb BEPOSTHOCTB NPUENMaNTENbHO 95 % B NPUBANKEHNN K A0BEpUTENLHOMY MHTepBany X + 1,965, /N, rae
8, — CpefHeKBaapaTUYHOe OTKNOHeHne yncna N nokasaHui uamepuTtenbHbIX NpuGopoB, KOTOPOe MOXeT 6bITb paccunTa-

HO C NOMOLLIbIO HOPMYIbI
.= |3 kX (G.2)
*TYN-15

MpumeyaHun e — KoacdbdnumeHt 1,96 npuHumaeTcs TONbKo Ans 60MnbLLIOro Yncna uamepeHuin.

B npegenax gaHHOro oBepUTENBHOIO MHTEPBAara Kaxgoe 3HayeHue X CyLecTByeT paBHOBEPOSITHO.

Ons uncna namepenuii N, menblwmnx 30, moxeT 6bITb NPUMEHeHa orpaHnyYeHHasn (MNu TouHas1) TeEopusl ANCKpeTU3a-
uvn. Torga goBepUTENbHLIN MHTEPBAN NPEACTaBIAeTCs Kak X + (p, N)SXIW , rae t(p, N) sBnsieTcs Tak Ha3bIBaemMbiM
KBaHTUnem pacnpegenenus CtbiogeHTa ansa CoOOTBETCTBYIOWEN BePOATHOCTHU p. [Ana eeposaTtHOCTH 95 % 3Hauenus £ (95 %,
N) npepcraenensl B Tabnuvue F.1. B HacToAwem cTaHaapTe MakcuManbHble A0MYyCTUMbIE 3HaYEHUsI CMYYalHbIX NOrpeLl-
HoCTel cooTBeTCTBYIOTonmcaHHbIM B M OCT /SO 9906, ypoBeHb 2B. ®aktuueckme s3HaveHWA Cry4aiHOM NorpewHoCcTy Aorn-
XHbI ObITb ONpegeneHsbl no opmyne +1,96 sx/«/ﬁ anst N>30wnun +£(95 %, N) sX/JN ansa N <30, cooTBEeTCTBEHHO.

Kak npasurio, cnyJaiiHasi NOrpelwHoCTL NpeCTaBeHa Kak OTHOCUTENBHOE 3HAaYEHNe 6, ,, OTHOCSILEECs K apudme-
TUYECKM YCPEAHEHHOMY 3HAUEHWNIO X:
196s.
e =+ =X nanaN2>30; G.3
T XIN ©3)
0,
o =1 UO5BNI oy g (G.4)
' xN

Ins ycnewHoro noaTBepXXAeHUS AOCTUXEHUS ONpeaerieHHOro 3Ha4eHsi MMHUManNbHOTO HAeKca 3Heproaddek-
TUBHOCTU TUMOPa3Mepa HaCoCOB C MOMOLLLIO NPOLEAYPbl M ONUCaHHBIX B pasaene 6 kputepuee Npon3BoaUTENto HACTOS-
TenbHO PeKOMEeHAYeTCsi NpUnarate MakCuManbHble YCUnus ansi Toro, 4tTobul BenuyunHa cnyvanHon norpewHocTy 6bina kak
MOXHO 6ornee HU3KOW.

910 MOXeET ObITb JIOCTUTHYTO C NOMOLLBIO:

- Hanwuums gemndepa B U3MepUTENbHbIX NPMBopax unv B MX CoeAMHUTENbHLIX NMMHUAX (TAe A0MKHbI UICNONBb30BaTb-
€Sl CUMMEeTPUYECKNE M NIMHENHbIE yCTPONCTBa AeMNMPOBaHUS], HAaNPUMepP KanunnspHasa Tpybka ans HeoTpuLaTensHoro
BO31€MCTBUSI HA TOYHOCTb NOKa3aHU U3MepUTerbHbIX NpubopoB);
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- UCNONb30BaHUS ANEKTPOHHbIX CUCTEM MONYYEHUS N HAKONMEHUA AAHHbLIX C COOTBETCTBYIOLUM KOMMBIOTEPHBIM
obecneveHmem n/mnu NporpammHbBEIMU CPEACTBAMU AN HU3KOro hnnbTPOBaHUA NPOX04a UMW COOTBETCTRYIOLMUM OCYLLe-
CTBNEHNEM BbIGOPKU AAHHbBIX M yCpeOHEHNEM.

2 [laxe nocne TWAaTENbLHOIO U3MEPEHUS Pa3MepPOB, COOTBETCTBYIOWEN YCTAHOBKN U T. 4., U €CNU K BENNYMHE B3ATO-
ro NPV COBEPLLEHHO YCTONYMBBIX YCIOBUSAX U3MEPUTENBHOIO NPUGOpa NPUMEHEHbI BCE U3BECTHBIE NMONPAaBKKW (ONpeaenex-
Hble KanWBPOBKOIA), NOKa3aHWs U3MePUTENBHON annapaTypbl MOFYT OTNNYATLCA OT HAKTUUECKOro 3HAaYEHNA U3MEPEHHOTO
3HaYeHUs. JTa OCTaTOUHAsA MOrPELUHOCTb HA3bIBAETCHA CUCTEMATUYECKOW NOrPELIHOCTBIO U3MepUTensHOro npuéopa n
ABNAETCA pe3yNbTaToOM OrpaHNYeHUIA KarnmbpoBKKU, U3MEHEHWUA YCTAHOBKW MO CPaBHEHWIO C YCIOBUAMM KannubpoBKK, HEU3-
BECTHLIMU 3KONOTMYECKMMM BO3AENCTBUSIMU, HEM3BECTHBIMN PEAKUMAMM YCTAHOBKU HA NPeAHa3HAaYEeHHOM Ana u3mepe-
HUA 3HAYEHWM WU BHYTPEHHMMW M KOHCTPYKTMBHBLIMW OFPaHUYEHUSIMM HENOCPEACTBEHHO MOBEPOYHOW CXEMbI.
CucremaTnyeckyio NOrpeLlHoCTb HeNb3sl n36exaTtb NN yMeHbWUTL NOBTOPHLIMU NOKa3aHUAMKU NPUBOpPOoB, eCny UCNOoNb-
3yeTcsi OAMH U TOT XXe U3MepUTENbHbIA NPMBoP M 0AUH N TOT XXe MeTog U3MEPEHUS. ITO MOXET BbITb OLLEHEHO TONBKO Ha
OCHOBE NPeAoCTaBNEHHON U3TOTOBUTENEM U3MEPUTENBHBLIX NPUGOPOB (TOYHOCTL NPMBOPOB, HENUHENHOCTL, ONa3abLIBa-
Hue) nHdopmauum, cogepxallencs B cTaHAapTax B OTHOWEHWM MakCUMarbHOro Yncna ownbok cTaHaapTU3MPOBaHHbIX
METOA0B U3MEPEHUS, M UMEICLLLETOCH Y BLINOMHAIOWETO n3mepeHuns obcnyxueatowero nepcoHana onsita. O6biuHo cucrte-
MaTUYECKas MOrPeLLIHOCTb NPEACTaBNeHa Kak OTHOCUTENBHOE 3HAYeHue e, ., OTHOCAWEeeCs K PaKTUHECKOMY 3HAYEHUIO
M3MEPEHHOI BEMNHUHDBI Xy, .-

YT0 KacaeTcs yCrnewHoro NoATBEMKAEHUA AOCTWKEHNUA ONpeae NneHHON BENNYMHBI MUHUMANbHOTO MHAEKCA 3HEPro-
3pdekTMBHOCTM TMNOPa3Mepa C NOMOLLLIO NPEACTABNEHHBIX B pasaene 6 npoueaypbl U KpUTEPUEB, TO NPOM3BOANTENIO
HACTOATENBHO PEKOMEHAYETCA MPUNOXNTL 3HAYUTENBHBIE YCUNUA ANA TOT0, 4TOOLI cCUCTEMaTUYECKasn NOrPeLWHOCTL Gbina
Kak MOXHO 6onee He3HauUMTENbHOW. ITO MOXeT GblTb AOCTUTHYTO C NOMOLLBIO:

- BblBopa ¥ NpUMeHEHUs1 BLICOKOTOUHbIX M3MEpUTENbHLIX NPpMBopoB, c6opa AaHHbIX Mo NporpammHoMy obecneve-
HUIO 1 annaparHbIM cpefCTBaM;

- TWATENbHOIo NPOEKTUPOBAHUSA U CO3[AHUA YCTAHOBOK MCNbITATENBHOrO CTeHAA € ueneio usberaHmsa otpuuatens-
HbIX BO3OENCTBMIM HA TOYHOCTb U3MEPEHUSA, TAKMX KaK, HaNPUMep, HapyLWeHnA pacnpeaeneHns NoToka Ha BXoae Hacoca
UNN B MECTE PacnonoXeHns pacxoqomepa, HecTaHAAPTHBIM 06Pa3oM COOTBETCTBYIOWARA U/MNKN NIMOX0 NPOV3BEAEeHHAsRA
reomeTpusi CTaTMYECKMX LTYLIEPOB ANsi U3MEPEHUA AABNEHUS;

- TOYHOM YCTAHOBKU M3MEpUTENbHbIX NPUOOPOB, Kak, HaNnpumep, pacxogoMepoB U WU3MepUTENen KPYTAWEro
MOMEHTA;

- TOYHON KanMOpOBKM M3MepuUTenbHbIX NPUGOPOB W/MNK LenbiXx MepHbIX uenen B Hagnexawmx WHTepeanax
(cm. TOCT ISO 9906);

- perynsipHON HyNeBow HaCTPOWKU U3MEPUTETTbHBLIX NPMBOPOB /MM MEePHBIX Lienen.

B cootBeTcTBUMM ¢ FOCT ISO 9906 oTHOCHTENBHASA CyMMapHasi NOIPeLIHOCTb UBMEPEHWS €iot,x BENMUMHBI X paccum-
TbIBAETCH KaK KBagpaTHbIV KOpeHb 13 CyMMbl KBaApaToB (OTHOCUTENbHOW) CMy4YanHON NOrpeLHoCTH € x (konebanus) n
(oTHOCUTENBHOMN) CMCTEMaTUYECKOW NOTPELUHOCTH 65 x BENUUNHBI X:

_ 2 . .2
Bix = VOrx + €ox- (G.5)

AGconioTHas CyMMapHas NorpeLLHoCTe Mamepenus E, ., BENMUMHbI X NONy4aeTcs B pe3ynbTaTe yMHOXEHWS BEIu-
YWHBI X, ONPeAeNeHHON U3 N3MEePEHUIi N OLEeHOK OTHOCUTENbHONM CYMMAapHO NOTPELUHOCTU M3MEPEHUS €,

s,X’

Eii1x= Ciotx X. (G.6)
JosepuTenbHbI MHTEpBAr ¢ BepoATHOCTBIO 95 % BeNuYMHLI X onpeaensieTcs no opmyne
(1- emt’x))? <x<(1+ emu))? (G.7)
unm
Xx—Eg  Sx Sx+Eg.. (G.8)

G.2 OnpepeneHve cymmapHbIX norpewHocTen namepenns KMnp

B HukenpvseaeHHON POpMYne OTHOCUTENBHBIE CYMMAapPHLIE NOTPELLHOCTY U3MEPEHUSA 8, BCEX 3HAYeHWUH X Aon-
XHbl BbITh ONpeaeneHb Npyu CooTBETCTBYIOWMX pacxoaax Qgep, Qp ¥ Q) - O6bIMHO 3TU BENUUMHBLI MOTYT GbITh B3ATHI OT
M3MepeHHbIX 3KCMITyaTaUuoHHbIX TOUEK, KOTOpbIe A0MkHbI 66Tk HanGonee 6nusku k pacxoaam Qpep, Qp M Qg .

CymmapHas norpelwHocTb nameperus KN nacoca n gonxHa 6biTb BbIUMCIIEHA COMMACHO 3aKOHY pacnpocTpaHe-
HUA oWwmnBkM, C y4eToM npeanochifiki Ha TO, YTO OWMBKM HANPAMYIO M3MEPEHHBIX 3HAaUYEHWI ABNAIBTCA HOPManbHbLIMK
(FayccoBbiMK) pacnpeaeneHHbIMU U CTaTUCTUUECKU HE3AaBUCUMbIMUW APYT OT Apyra, CyMMapHas NorpewwHocTb N3MepeHns
1 (B NPOLEHTHOM OTHOLLIEHVWW COOTBETCTBYIOLWMX BEIMYUH 1 HA CINAXUBAIOWMX KPUBbLIX) MOXET OblTb BblYMCMEeHa C
NOMOLLbIO OAHON U3 crieaytowmx opmyn:

1) B cnydae, korga BXogHasi MOLWHOCTb Hacoca P onpeaenseTcsi YacToToN BPaWEHUA 1N U KPYTALWNUM MOMEHTOM
Ha Bany T:

_ [.2 2 2 2 .
Ciotn — \/ €tot,@ + CtotH + Ctotn T Crot, T3 (G.9)
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2) Bcnyvae, KorgaBxoAHasi MOLWHOCTL Hacoca PonpegensieTc aMepeHneM BXOAHOM MOLWHOCTLIO ABUraTens Pgr
1 BbluncrieHnem Pu3s Pgr NOCPEACTBOM MOINYyYEHHOro B pedynbrare kanubposku KN snektpoasuratens vy,

— 2 2 2 2
etot,n - \/ €tot,@ 1 CrotH T Ctotpgr T etot,q gre

B aTux popMynax oTHOCHUTENbHbIE CyMMAapHbIE NOrPELHOCTU U3MEPEHUSA €ot,q PACXOAA Q, Biot n HACTOTLI BpalLle-
HUSI, €y 1 KPYTALLETO MOMEHTA U €y b, BXOAHOW MOWHOCTM iBUraTensi Nony4aioTcsl HeNnocpeaCTBEeHHO 13 criy4anHom
OTHOCUTENbHOW M CUCTEMATUYECKONM NOTPELLHOCTU B M3MepUTENbHbLIX NPpubopax, koTopas UcNonb3yeTcs Ans 3MepeHust
3TUX BENUYWH.

OTHOCHTENbHAsA CyMMapHasi NOrpeLHOCTb MU3MEPEHUS €0ty HAMOPa Hacoca H pomkHa 6bI1Tb BblMMCNEHA COrMacHoO
3aKoHY pacnpocTpaHeHusi ownbku. MNpepnonaras, YTo oWMBKM B HENOCPEACTBEHHO U3MEPEHHbIX 3HAaYEeHUAX SIBNSIIOTCS
06bI4HbIMKU (TayccoBbLIMK) pacnpefeNneHHbIMU U CTaTUCTUYECKM HE3AaBUCUMbIMUY APYT OT Apyra, OTHOCUTeNbHas cyMMap-
Has NOrpewwHocTb nameperHust H (B NPOLEHTHOM OTHOLIEHUM COOTBETCTBYIOLMX BENIUYMH 1) HA CINAXMBAOWMX KPUBbIX)
MOXET 6bITb BbIUMCIIEHA C MOMOLLIbIO OAHOW U3 criegyowmx hopmyn:

1) B cnydyae, Korja HaMNoOp HacoOca onpefernsieTcs ¢ NOMOLLBIO OTAENBHBLIX U3MEPEHUI AABNEHN BCACLIBAHNS Dy U
AABINEHUA HarHeTaHus P.:

(G.10)

2 2
- Py J ( Py J . G.11
Coth=1)| 7 —Ctotpt| t| " Ctot,p2| > (G.11)
fouft (Pz -py P pa—py "
2) Bcnyyae, Korja Hanop Hacoca onpeaensieTcs CNoMolLbio AngdepeHLNanbHOro AaBNeHNsI Hacoca Ap =p,—py:
€t~ oot ap (G.12)

MpumevaHus

1 B dopmyne g,,.,, npeanonaraercs, 4To CyMMapHbLIMM MOrPELLHOCTAMM NITOTHOCTU p 1 chKopeHug, BbI3BAHHBLIMU
CUNOW TArOTEHNs g, MOXHO NpeHebpeyb. Kpome Toro, BNnsiHwe paannums ckOpocTHbIX HanopoB Us/2g — Uy /2g Ha Bxoge u
BbIXOAE HACOCa, & TaKKe PasHOCTb BbICOT Z,—Z, BXOAA W BbIXOAA HACcoCa o OTHOWEHMIO K Harnopy Hacocanpegnonaraercs
A0CTaTOYHO HeBObLWMM ANS TOr0, YTOGbI BIMSIHMEM NX MOTPELLHOCTY Ha €, |y MOXHO GbiNno npeHebpeyb.

2 HeobxoanmMo nogyepkHyThb, YTO CyMMapHasi NorpeLHoCTb Hanopa Hacoca byaeT cneqoBaTh U3 OTAENBHOMO U3Me-
PEeHMS AABNEHNs BCACHIBAHUA P U AABIIEHNS HA BbIXOAE HAC0Ca P, M BbIMMCIIEHNA NX PA3HULbI, ECITU 3TO PA3NMUME HAMHO-
ro MeHblle, YeM ogHa unu obe M3 BenuyvH AaeBneHwn p, n p,. B aTOM cny4ae HacToATenbHO pekomeHayetcs
HenocpeacTBEHHO U3MepuTb anddepeHunansHoe gaBneHne Ap nNpu nomowm npeo6pasoBatens anddepeHunansHoro
OaBreHuvs.

CymmapHas norpelwHocTb namepenus e, . KMNA snektpoaeuratens gomkHa 6biTe onpegerneHa oTaenbHo ©

ndr
nomoLLbo NpMGopPoB KanMGpPoBKK ABUraTens.
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Mpunoxenne H
(cnpaBouHoe)

MeTogonorusi npoueaypbl NpoBeAeHUsI NPOBEPKU COOTBETCTBUA

Mpoueaypa NpoBepkM NpegHa3HaveHa Ans NogTBEPKAEHNA (UMW OTKNOHEHWA) 3asiBNEHHON U3roTOBUTENEM BEMU-
YMHbBI MMHMMAIbHOrO MHAEKCa 3HeproadeKTMBHOCTM TUNOpasMepa HacocoB. B ceasu ¢ pazbpocom senuunH KM cpeau
o6Lero konuyecTBa HAaCOCOB 0AHOro Tunopa3smepa, KINM otaensHO B3ATOrO HACOCa MOXET BbITb HUXE UIKW BILE CpeaHe-
ro KN4 tunopasmepa.

MpuHumas HopmansHoe (CayccoBo) pacnpegeneHuve sHadenun KM (cm. npunoxenune C), nornyyaem BePOATHOCTL
TOro, 4to chakTudeckuii KN BoibpaHHoro criyyarHbiM 06pa3oM oTAeNnbHOro Hacoca:

- HWxe unu eolwe daktmueckoro cpeaHero KM n, . Tunopasmepa coctaenset 50 %;

- nonagaer B ANanasoH M., + tman,n, roe tman,n SIBNSETCH rIMAPaBIIMYECKOW NOTPELLHOCTBLIO OTAEbHBIX (DaKTUYEC-
kux nokasatenen KM, o6ycnoBneHHOro npoM3BoAcTBEHHBIMY Aonyckamm, cocTaensieT 95 %;

- N0 MeHbLUel Mepe, PaBeH UNM BbllLEe NOKA3ATenNs Tyqan —fyan o COCTaBNAET 97,5 %.

M3 pe3ynbTaToB UcnbITaHWi Ha NPUMEpPE NapTUv HACOCOB OAHOTO TUMNopa3mepa (BbINOMHEHHbIX B paMKax Npoeeae-
HUSI NpoLeaypbl NOATBEPXKAEHUsS] COOTBETCTBUSA 3Ha4YeHust MEI) ctaHoBUTCSt UI3BECTHO hakTUieckoe cpefiHee 3HaYeHne
KMNA neqn: NPMENMKEHHOE C ONPeAEneHHON BEPOATHOCTBIO K A0BEPUTENbHOMY HTepBany. CornacHo npunoxexuio F
NOMNOBMHA LUMPVHbI 4OBEPUTENBHOTO MHTEPBANA T),,.,, COCTABNAST + ttot,ﬁ, B TO BPEMS! KaK rMipaBnuyeckas norpeLwHocTb
oTaernkHeIX 3Haqeruii KM B npeaenax unopasmepa (Bbi3BaHHbIX IPOM3BO/CTBEHHbIMM 0OMYCKaMM ) PABHA Tynean 1 mean™
~ mann'

OTa cuTyauus npounniocTpupoBaHa Ha pucyHke H.1. Makcumym (= LueHTp) HopmarnbHoro ([CayccoBa) pacnpegene-
HUs1 OTAenbHbIX 3HaueHuii KM B npegenax tunopa3smepa moxeT 6biTb pacrnonoXeH roe-Hubyab B npeaenax JoBeputerb-
HOTO MHTEpBana ., ¢ AByMs KpaiHuMmm cry4asimm B 6oriee HU3KOM M BEpXHEM Npeaenax uHTepsana.

BepoaTHocTb &
100 % ———r————
|
|
|
|
|
|
|
50 % |
|
|
25%
n
OoeepuTenbHbIA HoeepuTenbHbIn
VHTEpBan OTAeNbHOro VHTepBan oTAenbHOro

Hacoca Hacoca

[oeeputenbHbli
! WHTePBan MNean !

PrcyHok H.1 — BeposTHocTHoe pacnpeaenenne KM otaensHOro Hacoca B npegenax tunopasmepa

BeposTHOCTL TOro, YTO Y OTAENBHO B3ATOrO ClyYaiiHbiM 06pa3omM 13 TUnopasmMepa Hacoca ecTb onpegaeneHHas hak-
Tnyeckas sennunna KM n(npeacraenerHas Ha rpadvke B BUAE ropU3oHTanNbHONM OCK), Ka4eCTBEHHO NoKa3aHa Ha pUCyH-
Ke H.1 1 MmoxeT ObITb MaTemMaTUYeCkU BbipaxkeHa ¢ NoMOLbIo (DYHKLMK BEPOSTHOCTH.
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BeposiTHOCTb TOro, 4To dhakruyeckmin KN noboro otaensHO B3sSiTOro cnyvanHsim 06pa3om Hacoca 6yaeT, No MeHb-
Wwew mepe, paBeH NOPOroBOMY 3HAYEHUIO Ty, o hold» 3ABUCUT OT:

1) eepositHocTu Toro, uto KM otgensHoro Hacoca Bolwe, yem cpeannii KNA v, . - nanHoro tunopasmepa (50 %
AN HOpManbHOTo pacnpeaenexHus);

2) pacronoxeHusi NOPOroBOro 3HAYEHUS! Ty o OTHOCUTENBHO AOBEPUTENbHOTO MHTEpPBana ... KOTOpbIi
MOXeT GbITb ONMCaH 3anacom.

B cnyuae, Koraa ny, o holg HAX0AMTCA Ha Goree HU3KOM Npeaene AOBEPUTENbLHOTO MHTepBana 1., (T. e. koraa
3anac, ucronb3yembiii Anst ykasanus MEI npoussogutenem, onpeaensieTcs Kak N — Thyreshold = ¥ lfior 4N )» CywiecTByeT
BbICOKasi BEPOATHOCTL Toro, uto KM nioboro otaensHo B3sToro Hacoca 6yaeT, No MeHbluelt Mepe, PaBHA My, eshold- ECTM
NPV 3TOM OTHOLLIEHNE NOTPELUHOCTEN PaBHO fyo .., figp, = 1, TO M3 yHKUNM BeposiTHOCTH (CM. pucyHok |.1) cneayer, uto ee
3HaveHue cocTaBuT NpubnuantensHo 84 %, n Takmm 06pa3om BEpOSITHOCTb He NPOWTU UCTIbITAHME Ha NOATBEpPXKAeHUe
cooTBeTcTBUE 3Ha4YeHns MEI coctaBut npnbnuamtensHo (100 —84) % =16 %.

Ecnv, ¢ Apyro# CTOPOHBI, AMsi TOTO Xe CaMOro OTHOWEHNS NOrpelHoCTen £, /. = 1, 3HAHEHNE Ty, oo ) HAXO-
AnTCH Ha Bonee BbICOKOM Npeaerne A0BepUTENbHOTO UHTePBANa N ean TO TI— Thhereshold = — Iftots 11|n, M3 3TOro crneayeT, uTo
3HayeHVe BEPOSATHOCTU cocTaBnsaeT NpubnuantensHo 16 %, Npu 3ToOM BEpPOATHOCTL HE NMPONTH UCMbITaHWE HA NOATBEP-
xaeHune cootBeTcTBUE 3Ha4YeHuA MEI coctaeut npubnuantensHo (100 —16) % = 84 %.

B cootBeTCTBMM C pa3genom 7 HAaCTOAWEro CTaHgapTa, B criyuae ecrnv nepebiil BbIGpaHHbIN HACOC HE NPOLLEN UCTbI-
TaHws, ero 3asBrneHHas npovaeogutenem eennunHa MEI moxeT 661Tb NnoaTBepxaeHa B cnyyae, ecnu cpepunn KN tpex
[JOMNONHUTENbHbLIX HACOCOB NPOMALT UCNbITaHus. beaycnosHo, cylecTByeT CBs3b MeXAy BEpPOATHOCTbIO NPOMTH BCIO NPO-
Lueaypy B LUenoMm (BKMoYasi BO3MOXHOCTb TECTMPOBaHWUSI CPa3y YETbIPEX HACOCOB) U BEPOSATHOCTBLIO TOro, YTO Nniobon
OTAenNbHO B3SIThIN HACOC MPONAET 3TY NpoUeaypy.
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MpunoxeHwe |
(cnpaBo4Hoe)

OT4eT 0 pe3ynbTaTtax UCNbITaHUN

1.1 Tpeb6oBaHusa K 0THeTYy 06 NCNBITAHMAX

OT4yeT 0 pesynbTaTax UCrbITaHUIA, TPOBOAMMbIX C Liebio onpedeneHnss MMHMManbHOro MHaeKca sHeproapekTms-
Hoctu (MEI), gonxeH cogepxaTb:

- NoapoGHY MHGOPMAaLMIO ANs YETKOW naeHTMdMKaLuum CnbITAaHHOTO Hacoca u Noboro Apyroro nognexalyero
npoBepke 060pya0BaHUS;

- HeoOpaboTaHHble AaHHbIE NCMNbITaHU BCEX KOHTPOIbHbLIX TOYEK.

B oT4eTe AomkHo BbITk NpeAcTaBreHo rpaduyeckoe 3obpakeHne ¢ ykazaHneM BCeX UCNpaBeHHbIX KOHTPONbHbBIX
Touek. Ha rpachuke Heo6xoanmo oTpasnTe paboune XxapakTepUCTUKN HACOCa, ONMUCHLIBAEMbIE annpPOKCUMUPYIOLLIMMU OYHK-
LUAMU, NOCTPOEHHIMM MO UCMPaBMNeHHbIM KOHTPOSBHBIM TOYKaM, 3Ha4YEeHMs NapaMmeTPOB Hacoca B TOHKE MaKCMMarnbHOro
Knpa (BEP), Ha pexume Hegorpy3sku (PL) u neperpysku (OL) B COOTBETCTBUM C yKa3aHUsIMU pa3gena 5 HacToALWero cTaH-
dapTa.

B oTueT Heo6XxoAMMO BKIIOUUTE CriedyoLuyo MHopMaLmio:

- AaTy NpoBeAeHWs ChbiTaHus;

- TecTMpyemoe obopyaoBaHue;

- McnblTaTenbHbIV CTEHA U PACMONOXEHWE;

- TemnepaTypHble NoKa3aTernu okpyX)XatLwer cpeabl M BoAb!;

- aTmoctepHoe daBrneHue;

- AaHHble gBurartens;

- NpV NpaBKe KOHTPONBbHbBIX TOYEK — ONucaHne MetToaa, B COOTBETCTBMM C KOTOPbIM MPOM3BOAUTCS UCNPaBNeHUE;

- onucaHve mMeToda annpokCUMaumm, UCMONB3OBAHHOIO Ans NMONyYeHUs HeNpPepbIBHBIX PYHKLUMIA, ONUCHIBAIOWMNX
paboumne xapakTepucTUKN Hacoca;

- KOMMEHTapum, OTHOCALLMECS K HeMY-NTNBO BaXXHOMY B NpOLLECCe UCMbITaHUS,

.2 MpoTokon ncneiTaHMM

MpepcTaBneHHbI B 4aHHOM NPUITOXEHUN NPOTOKOI UCTbITAHWMI HACOCa NPUBEAEH B KAYECTBE PYKOBOACTBA AJIS
OTpaXeHWs pe3yrnbTaToB UCTbITaHUIA Hacoca u obrierdyeHnst ux nocnegytowen obpaboTtku. NMpoTokon He nogpasymeBaeT
Heo6XoaMMOCTH BKIKOUYEHUS Bcelt TpeGyeMon B npouecce ucnbitaHuin nidopmauum. BoamoxHo BHeceHne moaudmkaumm
B 32BUCUMOCTM OT TUIMa HAcoca, €ro NPUMeEHEHUs U cnocoba BblUMCIIEHUS.

NPOTOKON UCMNbLITAHUA HACOCA

Homep ncnbitanmns Nara
Twn Hacoca Tunopaamep Hacoca HomuHanbHan vyactoTa BpaweHus
Ceepenvs o pabouem konece | [nameTp pabouero koneca &, Mm
YcnoBusi UcnbITaHus Twun ucnbiTatenbHOro cTeHaa Pa6ouvas cpeaa
(JJ cO CTOPOHbI BCACbIBAHUS, MM JJ €O CTOPOHbI HAarHETaHUsl, MM
CBepeHus o gpuraTene Howmep aBurarens
3HaueHus YacToThl BpalLeHus
KoHTponbHas Touka 1 2 3 4 5 6 7 8 9 10
Wamepsiemas BenuumHa
n (1/muH)
Hs (m)
Hg (m)
AV?12g (m)
H (m)
Q (M%)
Q (n/c)
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P,qsmra‘renb (KBT)

Pracoc (KBT)

n %

3HavYeHns NPU HOMUHANBHOW YacTOTE BpaLLEHWs

H (m)

Q (M%)

Q (n/c)

P,qsmra‘renb (KBT)

Pracoc (KBT)

n %

3HaveHns B paboumnx Toukax, ykasaHHbix anst MEI

1 2 3
Q/Qeer | 0,75 1,00 1,10 0,75 | 1,00 | 1,10 | 0,75 | 1,00 1,10
H (m)
Q (M)
Q (n/c)
Pracoc (KBT)
H, %

* NcnblTaHne MOXeT GbITb MOBTOPEHO COMMACHO XeNaeMoMy YNCIY U3MEPEHNIA.
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MpunoxeHne OA
(cnpaBo4Hoe)

CBeaieHUA 0 COOTBETCTBUU CCbITOUYHbIX MeXrocygapCtBeHHbIX CTaHOAPTOB
MeXxayHapoaHbIM CTaHAapTamM, MICNONMb30BaHHBIM B KaveCTBe CCbhbINTOYHbIX
B NpUMeHAeMOM MeXAYyHapOoOHOM CcTaHOapTe

Ta6nwuuya JAA

0O603Ha4YeHUe CChINOYHOTO CreneHb
MEXTocyJapCcTBEHHOro cTaHaapTa | COOTBEeTCTBUS

OB603Ha4YEHNE U HAMMEHOBAHWE CCbITOYMHOMO MEXOyHAPOAHOro cTaHaapTa

[OCT ISO 9906—2015 IDT ISO 9906—2012 «LleHTpobGexHble Hacockl — MapaBnuueckue xa-

PaKkTEPUCTUKMN NPU NPUEMOYHbIX UCMbITaHnsiX — Knaceol 1, 2 m 3»

MpumedyaHune—B HacTosiwel Tabnuue NCNONbB30BaHO crieyolee ycroBHoe 0603Ha4eHne CTeneHn cooT-

BETCTBUSA cTaHaapTa:
- IDT — naeHTUYHBLIN CTaHZapT.

Bubnuorpadua

ISO 2186, Fluid flow in closed conduits — Connections for pressure signal transmissions between primary and
secondary element

ISO 5167-1, Measurement of fluid flow by means of pressure differential devices inserted in circular cross-section
conduits running full — Part 1: General principles and requirements

ISO 9104, Measurement of fluid flow in closed conduits — Methods of evaluating the performance of
electromagnetic flow-meters for liquids

ISO 2854: Statistical interpretation of data — Techniques of estimation and tests relating to means and variances
ISO 2602:; Statistical interpretation of test results — Estimation of the mean — Confidence interval

Pfleiderer, C.; Petermann, H., «Stromungsmaschinen», Springer, 6th. Edition, Berlin, 1990
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