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Mpepgncnosue

Llenn, 0CHOBHbIE MPUHLMNbI M OCHOBHOW NOPSAAOK NPOBEAEHNSt paboT N0 MEXrocyAapCTBEHHON cTaHAapTu-
3auuu yctaHosneHsl FOCT 1.0 — 92 «MexrocyfapcTBeHHasa cuctema ctaHgaptusaumm. OCHOBHbIE MOJTOXEHNS»
nIroOCT 1.2— 97 «MexrocygapcTBeHHas cuctema ctaHgaptusaumm. CTtaHgapTbl MeXrocysapcTBeHHble, npaBu-
na, pekomeHgauuy no MexrocygapcTBeHHOW cTaHAgapTusauun. Nopsagok pa3paboTku, NPUHATHSA, 0GHOBNEHNS U
OTMEHbI»

CeefeHus 0 cTaHgapre

1 PASPABEOTAH MexrocynapCTBeHHbIM TEXHUYECKMM KOMWUTETOM Mo ctaHgaptusaummn TK245 «Haco-
Cbl» Ha OCHOBE COBCTBEHHOIO ayTEHTUYHOTO NepeBoja CTaHgapTa, yKkasaHHOro B nyHkTe 4

2 BHECEH ®epepanbHbiM areHTCTBOM MO TEXHUUYECKOMY PEry/iMpoBaHuio U MeTponorum

3 MPUHAT MexrocyfapCTBEHHbIM COBETOM MO CTaHAapTu3aunm, MeTpoaornn n ceptTugukaumm (NPoTokon
Ne 31 ot 8 ntoHsa 2007 r.)

3a NpUHATME NPOrosocoBasIn:

KpaTKoe HanMeHoBaHune CTpaHbl KO,CI, CTpaHbl COKpaIJJ,EHHoe HaumMmeHoBaHue
no MK (MCO 3166) 004— 97 no MK (UICO 3166) 004—97 HaLWOHa/IbHOro OpraHa Mo cTaHgapTu3auum

ApmeHuna AZ MuHTOprakoHoMpas3BuTusA

Benapycb BY locctaHgapT Pecnybnvku Benapycb

KasaxcraH Kz loccraHgapt Pecny6nunkn KasaxcraH

Kblprbi3cTtaH KG KbipreisctaHgapT

Monposa MD Monposa-CtaHgapT

Poccuiickas depepauus RU PefepasibHOE areHTCTBO M0 TEXHNUYECKOMY

perynMpoBaHuio 1 METPOsIOrn
TamKnKNCTaH T TampknkeTaHgapr
Y36ekucTaH uz Y3ctaHgapt

4 HacToAwmin cTaHAapT ABNseTCcs MOANMULMPOBAHHBIM MO OTHOLEHMIO K MeXAYHapoAHOMY CTaHaapTy
MCO 9906:1999 «Hacocbl poTtogmMHaMmuyeckune. M'vapasnyeckme XxapakTepucTuky Npu NPUEMOYHbIX UCTIbITAHUSX.
Knaccbl 11 2» (1ISO 9906:1999 «Rotodynamic pumps — Hydraulic performance acceptance tests — Grades 1
and 2»),

CreneHb COOTBETCTBUA — MOoANdULMpoBaHHas MOD

5 Mpukaszom depepanbHOro areHTCTBa MO TEXHUYECKOMY PEeryimpoBaHuio U MeTposnorum ot 5 aekabps
2007 r. Ne 351-CT MexrocygapcTBeHHbl ctaHgapT FTOCT 6134— 2007 BBeEH B AeNCTBME B KA4eCTBE HaLMO-
HanbHoOro ctaHgapTa Poccuiickoli degepauun ¢ 1 nioHa 2008 T.

6 BSAMEH I'OCT 6134 — 87

MHopmaLus o BBeieHUn B AeiicTBUe (NpekpaleHun aeicTBrs) HacTosLWero cTaHgapTa ny6avkyeT-
csiBykasaTene «HaunoHabHble CTaH4apThbi».

MHdopMaums 06 N3MeHEeHUAX K HaC T osILLEMY CTaHAap Ty Ny6/uKyeTCa B ykazaTene (kaTanore) «Hauym-
OHasIbHble CTaHAapThi», a TEKCT N3MEHEHUS— B MH(POPMaLMOHHbIX yKa3aTensax «HaunmoHanbHble cTaHaap-
Thbi». B cflyyae nepecMoTpa UM 0 TMeHbl HAaCTOoAWEero cTaHgapTa cooTBeTCTBYyloLas uHopmauus by-
[AeT ony61vMKoBaHa B MH(OPMaLMOHHOM yKa3aTefne «HauuoHanbHble CTaHaapThi»

©CTaHgapTuHdgopm, 2008

B Poccuiickoit ®epepalnm HacTosALWMiA CTaHAApPT He MOXET 6blTb MOSIHOCTHIO MM YACTUYHO BOCMPOU3BE-
[lEH, TVPaXXMPOBaH 1 PacnpoCcTpaHeH B KauecTBe oduuuMansHOro usaaHus 6e3 paspelieHuss degepanbHoro
areHTCTBa No TEXHMUYECKOMY PEry/IMPOBaHUI0 U METPO/IOrN
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BeBepneHne

MexrocygapCcTBeHHbIn cTaHAapT «Hacockl gnHamuyeckme. MeTogbl ucnbitaHnin»/CO 9906:1999 (MOD)/
paspab6oTaH B3ameH TOCT 6134— 87 «Hacocbl AnHamumyeckne. MeToapl UCNbITaHWn».

OCHOBHOI/ Lienbio U 3agadvein pa3paboTkn cTaHAapTa ABnseTca obecneyeHme egMHOro nogxoga npy ucnbl-
TaHMAX HacocHoro o6opyaoBaHusa (HacoCoB, HACOCHbIX arperaToB Y yCTaAHOBOK) NpY ero B3auMHbIX NOCTaBKax
pasnnuHbIMU rocygapcTBaMmn B MeXAyHapoAHOl TOProefe u npu ceptudukaumum.

CraHfapT npectasnseT coboii MoantULMPOBaHHBIA TEKCT COGCTBEHHOIO ayTEHTMYHOTO NEPEBOAA MEXAY-
HapogHoro ctaHgapTta ISO 9906:1999 «Rotodynamic pumps— Hydraulic performance acceptance tests — Grades
land 2» (MCO 9906:1999 «Hacockl poTognHamuyeckne — FmapasaMyeckne XxapakTepucTukn Npyu NpUemMoYHbIX
ncnbiTaHnsax — Knaccbl 1 1 2») ¢ BKNOYEHUEM B Hero (Bbl4eneHO KypCUBOM) HEOOXOAMMbIX AOMOSHEHWI U3
OTKOppeKTMpoBaHHoli pegakumnm FTOCT 6134— 87 «Hacocbl guHamunyeckne. MeToapl UCTbITaHNA»

HacToswwii ctaHgapT o6ecneymBaeT BO3MOXHOCTb COCTaB/IEHUS KOHKPETHOW NpOrpaMMbl ¥ METOAMUKMN UC-
NblTaHNA N060ro AMHAMUYECKOro Hacoca UM HACOCHOTO arperata (yCTaHOBKM) NPaKTUYECKN B N0 ObIX YCNOBUSAX
(Ha aKcnepMMeHTasbHbIX CTeHAAX, B MPOM3BOACTBEHHbLIX U HATYPHbIX YCNI0BUSAX, HA MeCTe akcnayaTtayum, HO
TO/IbKO MO rrAapaBAnyecknuM xapakrepucTrkam (nokasaTensm). B ocHOBY cTaHAapTa 3a/10KeHbl rapaHTUiiHbIe 065-
3aTenibCTBa M UX NOATBEPXAEHME MPU NPUEMOYHbIX UCMbITaHMAX (MO POCCUINCKON TEPMUHOIOMMN — NPUEMO-
CLAATOYHbIX UCMbITAHUAX).

TepMUHbI, UCMOMNb3yeMble B JAHHOM MEXrocyiapCTBEHHOM CTaHAapTe, Takme KakK «rapaHTum» Win «rnpuem-
Ka», crefyeT NOHMMaTb B TEXHMYECKOM, a He IopUANYECKOM CMbIC/IE.

B mMexXrocyapCTBEHHbI CTaHAAPT BK/OYEHbl TPe60BaHMSA N0 HOMEHKIAType v onpeAeseHnto nokasaTenei
6e3onacHocTn, obecneynBaloLLmx 6€30N1acHOCTb HACOCHOrO 060PyA0BaHUA 418 OKpYXatoLel cpeabl, XXU3HU U
3[0p0OBbS, MMYLLECTBA, COCTaBNALLMX OCHOBY 0653aTenbHOW cepTudmkaymm n nognexatimx KOHTPos npu
cepTumKaLMOHHbIX UCMbITaHNAX Npoaykumun. B ctaHgapte MCO 9906:1999 06 3TMX NokasaTensax gaeTca Hefo-
cTaroyHas nHdopmaums.



Monpaska K FTOCT 6134—2007 Hacocbl AvHaMuyeckne. MeTtogbl UcnbiTa-
Huin

B Kakom mecTe HaneuataHo LomKHo GbITb
C. IV. Cogepxa- MpunoxeHune A (peko- [Mpunoxenune A (0643a-
Hue MeHAyemoe) TesnbHOe)

MpunoxeHve B (cnpaBoy- [Mpunoxenne B (0643a-
Hoe) TenbHOe)
MpunoxeHune G (cupa- TMpunoxeHne G (peko-
BOYHOE) MeHZyeMoe)
Mpunoxerne K (cnpaBou- MpunoxeHne K (06s3a-
Hoe) TeNnbHoe)
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Hoe) MeHAyemoe)
MpunoxeHue S (cnpaBoy- [lMpunoxeHne S (0643a-
Hoe) TesnbHOe)

(MY CNe 10 2008 1.)



FOCT 6134— 2007
(UCO 9906:1999)

M E X T OO CY.AAPCTHBEHHBbB 1 CTAHAOAPT

HACOCbI AUHAMWNYECKNE
MeToab! UCTIbITaHWIA

Rotodynamic pumps. Test methods

Jata BBegeHns — 2008—06—01

1 O6nacTb NpUMEHEHUNs

HacTosawuii ctaHAapT pacnpocTpaHaeTcs Ha AnHamMmuyeckne Hacochl (fanee — HacocCbl) MycTaHaBnusaeT
MEeTOAb! TMAPABANYECKMNX NMPUEMOYUHbIX (MPMEMO-CAATOYHbIX) U MHbIX BUAOB UcnbiTaHuii no FTOCT 16504 Haco-
COB (LLleHTPOGEXHbIX, OCEBbIX U LLIEHTPOOEXHO-0CEBbIX UM CMELLUAHHOr0 NOTOKa) He3aBMCKMMO OT UX pa3mepos,
Ha3HaYyeHWsl, MOLLHOCTN 1 KOHCTPYKTUBHBIX UCNOJSIHEHUIA, & TakKe HACOCHbIX arperatoB U HACOCHbLIX yCTAHOBOK Ha
6a3e yka3aHHbIX HACOCOB He3aBMCUMO OT BUAa npueoja.

TpeboBaHWA HACTOALLErO CTaHAapTa PacnpoCTPaHAITCA Ha HACOChI JTI6bIX PA3MEPOB U MPUMEHUMBI K N1I0ObLIM
nepekayvBaembIM XUAKOCTAM, 6/M3KUM NO CBOMM XapakTepucTnkaM K YNCTOW XON0A4HON BoAe (KOTopble npuBe-
AeHbl B5.4.5.2). HacToswmii ctaHgapT He pacnpoCcTpaHAaeTCs Ha KOHCTPYKLUMK AeTasnei Hacoca U X MexaHu4yec-
Kne cBOlCTBa.

HacToAwmin cTaHgapT CoAepXuUT ABa kiacca TOYHOCTU U3MepeHwuii:

knacc 1— fons BbICOKON TOYHOCTY;

Knacc 2 — 40 NOHWXEHHOW (cpefHeli nnM HoOpMasibHOM) TOYHOCTM onpeaeneHuns.

OTK KIacchl COAEPXAT pas/INYHbIe 3HAYEHNS [0MNYyCcKaeMblX OTK/IOHEHUI, a Takxe foNyCTUMble KosiebaHusa n
OTK/IOHEHWSA B MOTOKE MpY UCMbITaHUAX.

[ns HacocoBs cepuiiHOro NPon3BOACTBA C NoKasaTesaMun, NPUHATLIMA MO KaTaI0XHbIM XapakTepucTukam, u
HacocoB C NOTPebseMoil MOLLHOCTLI0 MeHee 10 KBT ycTaHOBNEHbI U NPUBEAEHbI B MPUIOXKEHUN A 6onee Lnpo-
Kve 3HaYeHus AONYCTUMbIX OTKIOHEHWIA.

HacToswuii ctaHgapT NPUMEHUM K caMum Hacocam 6e3 apmaTtypbl UK K HAcoCy B KOMMEKTe € NofBoAs-
Leit unm oTBoAsALLE apMaTypoil UM TOMbKO YacTu ee.

HacTosAwmin cTaHgapT NpMMeHUM 415 BceX BUAOB ucnbiTanuii no FOCT 16504 B nabopaTOpHbIX, NPo-
M3BOACTBEHHbIX M 3KCM/Tya T aUUOHHbIX YCNOBUAX Ha XUAKOCTAX, GMN3KMX K YNCT Ol XON04HOM Boge no Tab-
nvue 5.4, v Ha ApYruxX XnAKOCTAX, OT/IMYHbIX OT YUCTOW X0NoAHOW BOoAbl (cM. Tabnuyy 5.5), npu ycnosum
yKasaHus B nporpaMMe n MeToguke ncnbliTanuii (MM) cebinikn Ha HACTOoALWMIA cTaHaapT v npusefeHus B MM
CBOIiCTB Nepekaynsaemoii Npy UCMbITaHUN XUAKOCT U U COAEPXaHUs B Hell rasa.

B HacTosiWeM cTaHjapTe Hapsigy c MeTOA0M OonpefeneHns rngpaBamyeckux nokasaTeneli nxapakTe-
PUCTMKHACOCOB (arperaToB), NpuBefeHbl MeT 0fbl UCMNbITaHuii N0 onpeAeeHnt0 U KOHT POJI0 OCHOBHBbIX M0-
KasaTernei kKauecTBa U BbIMO/IHEHUIO FapaH T UHbIX 065132 TEeNbCTB.

HomMeHKnaTypa OCHOBHbIX MOKa3aTenei kauecTBa U xapakTepucT K HacocoB nNpveefeHa B 5.1.4 n s
npunoxeHun B. MapaHTupyemslie nokasaTenm— cMm. pasgen4.

KoHKpeTHasa HOMeHKNaTypa OCHOBHbIX NOKasaTesnell u xapakTepucT UK /15 HACOCOB KOHKPe T HbIX T 1-
NnoB MpUHMMaeTCs No CTaHjapTam Ha 3TUW TUMbl HACOCOB, & NPU NUX OTCYTCTBUN — MO TEXHUYECKNUM
ycnosusam (TY), TexHuyeckomy 3aganuio (T3) unum MM (B ganbHellweM— HOPMaTMBHO-TEXHUYEecKas JOKYMEH-
Taunsa (HTA).

N3paHve odmunanbHoe

1 1
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HacToAwumii cTaHgapT MoXeT 6blITb UCNOMb30BAH 4151 Leneil cepTudukaLmum.
LNs cepTUPMKALWOHHBIX UCNbITaHW HOMeHKNaTypa napamMmeTPOB U XapakTepucTUK NpoayKuumycTa-
HaB/IMBaeTCA B COOTBETCTBYWNX HT/, 1 3asiBKax Ha cepTudukaLuio.

2 HopmaTuBHbIE CCbIJIKN

B HacTosLem cTaHAapTe UCNO/b30BaHbl CCbINIKN Ha cefylowne MexrocyfapcTBeHHble cTaHaapThl:

FOCT 1.0— 92
FOCT 8.586.1 — 2005
(MCO 5167-1:2003)

rOCT 8.586.2 — 2005
(UCO 5167-2:2003)

rOCT 8.586.3 — 2005
(UCO 5167-3:2003)

rOCT 8.586.4 — 2005
(UCO 5167-4:2003)

FOCT 8.586.5— 2005

FOCT 12.1.003 — 83
FOCT 12.1.012—2004
FOCT 12.1.030— 81
FOCT 12.2.003 — 91
rOCT 12.2.007.0- 75
roCT 12.2.062— 81
FOCT27.002 — 89
FOCT27.301 — 95

FOCT27.410— 87

FOCT 183— 74
FOCT6433.1— 71

FroCcTt6433.2— 71
FOCT6433.3— 71
FOCT6433.4— 71
roCT7217— 87

FOCT 10169— 77
FOCT 11828 — 86

FOCT 16185— 82
FOCT 16504 — 81

MexrocyfapcTBeHHas cucTema cTaHgapTusauum. OCHOBHbIE MOMI0XEHUS
lFocypapcTBeHHas cucTema obecneyeHns eAMHCTBaA U3MepeHunii. ViamepeHue pacxoga
N KONNYeCcTBaXXUAKOCTEN 1 Fra3oB C MOMOLLbIO CTaH4ap THbIX CYXXarLWnX yCTPoicTB.
YacTb 1 MpuHuun meToAa nsMepeHunii n obwme TpeboBaHus

lFocypapcTBeHHas cucTema obecneyeHns eAMHCTBa N3MepeHunii. iamepeHune pacxoga
N KO/IMYEeCTBaXXUAKOCTE 1 Fra30B C MOMOLLbI0 CTaHAap THbIX CYXaKLNX YCTPOACTB.
YacTb 2. Juadparmbl. TexHuyeckne TpeboBaHns

locypapcTBeHHas cucTema obecneveHns eguHCT Ba n3mepeHunii. IamepeHve pacxoga
N KO/IMYEeCTBAaXMNAKOCT el M ra3os C NOMOLLbI0 CTaHAap THbIX CyXaloLWwmX yCTPOACTB.
YacTb 3. Conna uconna BeHTypu. TexHnyeckne TpeboBaHua

locypapcTBeHHas cucTeMa obecneveHns efMHCTBa U3MepeHunii. IamepeHne pacxoga
N KONNYecTBa XUAKOCTEN 1 ra3oB C NOMOLLbI0 CTaH4ap T HbIX CYXarLWnxX yCTpoicTB.
YacTb 4. Tpy6bl BeHTypun. TexHuyeckne TpeboBaHuA

FocypgapcTBeHHasA cucTema obecnevyeHus e4UHCTBa U3MepeHuii. iamepeHune pacxoga
N KONN4YeCcTBa XNAKOCT el 1 ra3oB Cc NOMOLLbI0 CTaHAapTHbIX CY)XalL X ycTPOiCTB.
YacTb 5. MeTogMKa BbINONHEHNA N3MEPEHWUIA

CucTema cTaHgapToB 6e3onacHocTun Tpyaa. Lym. Obuwme TpeboBaHusa 6esonac-
HOCTM

CucTema cTaHgapToB 6e3onacHoCTU Tpyaa. BubpaumoHHasa 6esonacHocTb. ObLume
TpeboBaHus

CucTema cTaHgapToB 6e3o0nacHOCTM Tpyda. dnekTpobe3onacHoCThb. 3alnTHoOe
3a3emM/ieHne, 3aHyneHme

CucTema cTaHgapToB 6e3onacHocTy Tpyaa. ObopynosaHue Nnpon3soacTBeHHoe. O6-
wue TpeboBaHMsa 6e3onacHoCTU

CucTema cTaHgapToB 6e3onacHocTu Tpyaa. M3genva anekTpoTexHuyeckue. O6-
e TpeboBaHMsa 6e30nacHOCTH

CucTema cTaHgapToB 6e3onacHocTu Tpyaa. O6opyaoBaHne Npov3BOACTBEHHOE.
OrpaxgeHus 3alnTHble

HapexXHocTb B TexHuke. OCHOBHbIE NOHATUA. TepMUHbI U onpefeneHns
HafexHocTb B TexHuKe. PacyeT HageXHocTu. OCHOBHbIE NOJIOXEHUSA

HafexXHocTb B TexHuke. MeTofbl KOHTPOAA nokasaTesneil HafeXHOCTU U nnaHbl
KOHT POJIbHbIX UCMbIT aHWN Ha HaAEXHOCTb

MallumnHbl 3neKTpuyeckue spawarownecs. Ob6Lme TexHUYeckme ycnosus

MaTepuasnbl 3n1eKTPOM30SALMOHHBbIE TBEPAbIE. YCNOBNA OKpYXXatoLLeli cpeabl Npy noa-
roToBke 06pa3L0oB 1 UCNbITaHWiA

MaTepuasbl 31eKTPon30NALNOHHbIE TBepable. MeToabl onpefeneHns anekTpuyec-
KOro CONPOTMBEHUA NPU NOCT OSAHHOM HanpsXeHun

MaTepuasnbl 31eKTPpon30NsALNOHHbIE TBepable. MeToabl onpefeneHns anekTpuyec-
KO NPOYHOCT U NpU nepeMeHHOM (YacToThbl 50 L) M NOCTOAHHOM HaNpsXXeHun
MaTepuvanbl 3NeKTPon30/ALUMOHHbIE TBepAble. MeTo/bl OnpejesieHns TaHreHca yrna
AN3NEeKT pUYecKnx NnoTepb 1 AN3NeKTPUYeckoii NnpoHuLaeMocT npn YacToTe 50 Ny,
MaluunHbl aneKTpuyeckme Bpallalolmecs. AsuraTenu acuHXpoHHbIe. MeTobl UCnbI-
TaHui

MalluuHbl anekTpuyeckne TpexdasHble CUHXPOHHbIE. MeT 0bl UCMbIT aHuii

MalluunHbl 3n1eKTpudeckme Bpawtarwmecs. Oblme MeTobl UCNbI T aHWi
MnacTMmaccel. MeTog onpeaeneHns 3NeKTpPocTaTUIeCcKnx CBOCTB

CuvcTema rocyaapcTBEHHbIX MCNbITaHWA NpoAyKUnUK. MCMbITaHust 1 KOHTPONb Kave-
cTBa npoaykuun. OCHOBHbIE TEePMUHbI U oNpeLeneHns
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FOCT 17187— 81 Lymomepbl. ObLiMe TexHuyeckue TpeboBaHMa M MeT oAbl UCNbI T aHni

FOCT21130— 75 M3penna anekTpoTexHnyeckne. 3axnmbl 3a3eMaoL e n 3Haku 3asemneHnsa. KoHeT-
PYKUMA npasmepsbl

FOCT23941 — 2002 LWym mawunH. MeToabl onpeAeneHns WyMoBblX XapakTepucTuk. O6wmne TpeboBaHns

FOCT 25275 — 82 CncTema cTaHgapToOB No Bubpauunn. Npubopsbl 4n8 nMaMmepeHna smbpaynm Bpallato-
wmxca mawnH. Obume TexHnyeckne TpeboBaHus

FOCT 26043 — 83 Bubpauma. uHamMmunyeckme xapakTepuCcT KM CTaumoHapHbiX MawmnH. OCHOBHbIE MO0-
XeHunsa

FOCT30012.1 — 2002 TMpubopbl aHanoroBble NokasbiBakwline 31eKTPOM3MEPUTENbHbIE NPAMOro AeicTBuUsA
1N BCNOMOraTeNbHble YacTu K HUM. YacTb 1 OnpefeneHns n OCHOBHble TpeboBaHus,
ob6uwme gnaBcex yacTel

MpumeyaHune — MNpu NONL30BAHWN HACTOSALMM CTaHAAPTOM LienecoobpasHo NpoBepuUTb AENCTBME CCbINoY-
HbIX CTAHAAPTOB HA TEPPUTOPUM FOCYAAPCTBA MO COOTBETCTBYIOLLEMY YKa3aTe o CTaHAapToB, COCTAB/IEHHOMY MO COCTO-
AHWI0 Ha 1 siHBaps TEKYLLEro roaa, U no COOTBETCTBYOLMM UH(DOPMALIMOHHLIM YKa3aTe M, ony6/IMKOBaHHbIM B TEKYLLEM
rogy. ECNu CCbINOYHBI CTaHAAPT 3aMeHEH (M3MEHeH), TO NMPU NO/b30BaHWK HACTOSLMM CTaHAAPTOM CredyeT PyKOBO/-
CTBOBATbCS 3aMEHSIOWMM (M3MEHEHHbIM) CTaHAapPTOM. ECNM CCbINOYHbIA CTaHAapT OTMEHeH 6e3 3aMeHbl, TO MOJIoXe-
HUE, B KOTOPOM [laHa CChbIfIKa Ha Hero, MPUMEHSIETCS B YacCTuW, He 3aTpar1BaloLLei 3Ty CCbifky.

3 TepMUHbI, onpegesieHns N 0603HaYeHUs

3.1 B HacToAwem cTtaHgapTte npumeHeHbl TepMuHbl no FOCT 16504, a Takxe cnegywuwme TepMUHbI C
COOTBETCTBYHOLMMMN ONpeaeneHnaMu:

MpumeuvaHnsa

1 OnpefeneHnss HeEKOTOPbIX TEPMUHOB, Hanpumep, OTHOCALMXCA K Hanopy W KaBuWTauMOHHOMY 3anacy
Ah (NPSH), ponyckaeTcsi 06bI4HO He MPUMEHATb B rMAPOAVHAMUKE U UCMOMNb30BaThb TO/IbKO B HACTOSALWEM CTaHaapTe.
LLinpoko ncnonb3yemble TEPMUHbI, HE ABNAOLWMECA CneuMdUYHbIMN A1 HACTOSAWEero ctaHgaprta, npvseneHsl 6e3 on-
peaeneHmii.

2 B HacTosiweM cTaHgapTe Bce (QOpPMy/ibl CBS3aHbl C MeXAyHapoAHOW cuctemoii eguHuy, CU. Koaddpmum-
eHTbl nepecyeTa nNnapameTpoB U3 APYrMx CUCTEM pasMepHocTel B MexayHapoaHyto cuctemy CY npmBefeHbl B NpWo-
xenun C.

3 Bo usbexaHune ownb0OK B MHTEpNpeTaumn (TONKOBaHUM) OTAEeNbHbIX ONpeAeneHunii xxenatenbHo aTn onpegene-
HMS BOCMPOU3BOAMTL Tak, kak OHM gaHbl B CO 31 [1], n cHabxaTb 3TK onpegesneHns uHdopmaumeit, kak B [1].

3.1.1 yryioBas CKOpOCTb oo, pag/c: Yncno pagmaH noBopoTa Basa B eUHULY BpEMeHU
co=2nn. (3.1)

rge 1 — vacrtoTta BpaueHus, c-1, MuH-1.
3.1.2 yacToTa BpaweHunsa n, c-1, MuH-1: Yncno o60poToB Bana B e4UHULY BPEMEHMU.
3.1.3 NNI0OTHOCTb p, KF/M3: Macca B eAnHNLE 06beMa.
3.1.4 paBneHue P, MNa: Cuna, npuxoaawascs Ha e AMHULY naowasn.

MpumeuyaHne — B HacToAWEM CTaHAapTe BCe AAB/ieHUS MaHOMETPUYECKUE, T.e. U3MEPEHHbIE CBEPX
atmochepHoro gasneHusi. ATMochepHoe (6apomMeTpUUECKOE) AaB/EHNE U JaBeHVe napa Xuakoctu sBnsTcs abeo-
NIOTHBIMW A@BNIEHUAMMU.

3.1.5 mowHoCTb P(N), BT: SHeprusa, nepegaBaemas 3a eAMHULY BPEMEHMN.
3.1.6 yncno PeliHonbaca Re:

= (3.2)
roe U — cpefHsasa ckopocTb, M/c;
D — pvamertp, Mm;
V. — KNWHeMaTunyeckasd BA3KOCTb, m2/c.
3.1.7 MaccoBas nogaya q: Macca XUAKOCTU, KOTOpas NPOXOAUT Yyepes3 BbIXOLHOE CeyeHue Hacoca B

eANHNLY BPEMEHMU.

MpumeuvaHnsa
1 B nogayy He BXOOAT yTeUkM COOCTBEHHO Hacoca, Takne Kak:
yTEeUKMW, UCMOoJIb3yemble 1A yPpaBHOBELUMBAHUA OCEBbIX HArpy3oK poTopa;
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yTeUKM Ha oxnaxaeHve onop (NOALWMMNHUKOB) Hacoca;

yTeuky yepes ynjaoTHEHMe Baja Hacoca.

2 MpoTeukn yepes PUTUHTK (apMaTypy), BHYTPEHHME NPOTEYKU U T4, HE CUMTAIOTCS yTEeUKaMM M He BK/YaloTcs B
nogauy Hacoca.

Bce 0TBOAMMbIE MOTOKM A1 BHYTPEHHUX LENell, Take Kak:

oxnaxaeHve (M cmaska) onop AsuraTens;

oxnaxpaeHve peayktopa (NOAWWNHUKOB, Macnooxnaguteneit), TepMo3aTBOPOB W T.N. CAeayeT yuyuTbiBaTb Mpu
onpeaeneHnn nogadn Hacoca.

3 I'oe v Kak cnegyeT MpUHUMATL B pacyeT ykasaHHble NoTOKM (0TBOAbI), 3aBMCUT OT PacrofiokeHust 3TUX 0TBOAOB
OTHOCUTE/IbHO U3MEPSIEMOr0 CEeUYEHUsl, B KOTOPOM M3MepsiloT nojady Hacoca.

3.1.8 ob6bemHasa nogava Q, m3/c: O6beMHY nogavyy Q BblUUCAAKT No hopmyne

(3.3)

roe g — maccoBasi mojauva, Kr/c;
p — NNOTHOCTb, KF/M3.

MpumeuyaHue — BHacTosiLleM cTaHgapTe 3Hakom Q gonyckaetca o603HavYaTb 06bEMHYI0 NoAady B 1060M
cevYeHMn MpOTOYHOl YacTu Hacoca. CeuyeHue, B KOTOPOM OMNpefensitoT 06beMHY0 nogady, Aonyckaetcss 0603Ha4YaTh
[ONONHUTENBHO UHAEKCAMW (MOACTPOYHBLIMU 3HAKaMMU).

3.1.9 cpeaHsaa ckopocTb U, m/c: CpeaHssi oceBasi CKOPOCTb, onpejensieMmas OTHOWeHWEM 06beMHOA
nogauu, K njaouiagn MnonepeyHoro ceyeHumss TPyGbl UAM NOGOT0 MHOTO NONEPeYHOro ceveHnss A NPpoT OUYHOM
yacTu:

(3.4)

MpumeyaHune — Cnepyet UMeTb B BUAY, YTO B 3TOM c/iydae Q MOXET U3SMEHATLCA B 3aBUCUMOCTM OT pas/InyHbIX
npuynH B UEenn UaMepeHua.

3.1.10 MecTHada CKOpoCTb V, M/Cc: CKOpOCTb NMOTOKa B M0G0 TOouke, 3afaHHas UaM onpefeneHHas no
BE/INYMHE W HANPAB/IEHWUIO.

3.1.11 Hanop H, M: DHeprua egUHNLbI MacCbl XWAKOCTW, AeNeHHasa Ha rpaBuTaLnoHHOE YCKOpeHue CBO-
604HOr0 NageHuns 4.

3.1.12 aTa/IOHHAasA NMNJI0CKOCTb: HekoTopas ropM3oHTasibHasa NA0OCKOCTb, UCNOMb3yeMasn Kak 6a3za gnsa uns-
MepEeHNS BbICOThI.

MpumMmeuyaHue — [N NnpakTUYeckux ueneit (cnyyaes) xenaTeNbHO He ycTaHaB/MBaTb BOOGpPaXaemyto
3TafIOHHYI0 M/IOCKOCTb.

3.1.13 BbICOTa Haf, 3Ta/IOHHOW NIOCKOCTbLIO: BbicoTa BbIGPAHHOM TOUKM HA/L 3TAIOHHONR NNOCKOCTbIO.

MpumMmeuyaHune — ITa BeIMUMHA ABNSETCS:

- MOMIOXNTENbHOW, ecnn pacuyeTHas (BbiGpaHHas) TOUYKa PACMoOOXeHa Haj, 3TafloHHOW MI0CKOCThIO;

- OTpULATENbHOM, ecnu pacyeTHas (BblGpaHHas) TOYKA HAXOAWUTCS HUKE ITASIOHHOW MI0CKOCTM (CM. PUCYHKM
81 n8.2).

3.1.14 npnbopHoOe faBsieHMe (MaHOMETPUYECKOE AaBsieHne): laBneHne 0OTHOCUTEIbHO aTMOC( EPHO-
ro faBneHuns.

MpnmevaHunsa
1 3HayeHne NpuOOPHOro AaBrfieHUA SABNSAETCS:
- MONIOXNTENbHbIM, €CNV AaB/ieHne Bbille, YeM aTMOCepPHOe AaBleHNE;
- oTpuuaTenbHbIM, €CnNv AaB/ieHWe MeHbLUe, YeM aTMOCepPHOe AaBfeHune.
2 Bce paBneHuAa B HacTosleM cTaHfapTe MaHoMmeTpuyeckue (MPpUMOOPHbIE), CUMTbIBAEMbIE C  MaHoMeTpa Wn
apyroro npubopa, Kpome aTtMOCepHOro W pfaBfeHus napa >XUAKOCTW, KOTOopble SABNAKTCA abCoNOTHbIMU
OaBNeHnaAMN.

3.1.15 CKOPOCTHOI Hanop: KuHeTM4yeckasa 3HepPrus efuHWLbl MacCbl XUAKOCTW B ABWXEHWUWU, AENeH-
HOW Ha fA:

(3.5)



FOCT 6134— 2007

3.1.16 nonHbIN Hanop Hx: B ntlo60M ceyeHun X NofHblii Hanop BbIYUCAAOT No hopmyre

Hx (3.6)

rae Zx— BbiCOTa LLeHTpa NonepeyHoro ceYeHns Hag aTaNoHHOM NIOCKOCTbIO;
pX— MaHOMeTpuyecKkoe AaBfieHne, OTHECEHHOE K LLeHTPY NonepeyHoro ceveHus.

MpumeyaHne — ABCOMOTHbIM NOMHBIA HANOP B II060M CEYEHMN BbIYUCASAIOT N0 hopmye

Hx(aﬁc‘)‘-Zxﬂ' Eﬁ( 4'- Paﬁ'ﬁ@ + % (3.7)
3.1.17 MOJIHbIA Hanop Ha Bxogde H” TonHblli Hanop BO BXOAHOM CEYEHWUW HAcoca BblYMCAAETCA MO
dopmyne
H1=Z1+ pt + " -
1 1 I% 2n (3.8)
3.1.18 MOJIHbIA Hanop Ha Bbixoge H2: MonHbIi Hanop B BbIXOAHOM CEYEHUWU HAcoca BblYUCASIETCH MO
dopmyne
- , U2
H2=Z2+ 21+ 2n (3.9)
3.1.19 NMOJIHbIA Hanop Hacoca: Anre6paunyeckas pasHoCTb MeXAy MOJIHbIM HAaNopoMm Ha Bbixoge H2 n

NoJsIHbIM HaNnopoM Ha Bxoae Hn.
MpumeyaHune — ECnm cKMMaAeMOCTb XUAKOCTU He3HauutenbHa, 1o H = H2— Hv

ECnu CKMMaeMOoCTb NepeKkaynBaemoii XUAKOCT 3HaYNTeIbHA, TO NIOTHOCTbL P HEOBXOAMMO 3aMEHATL Ha
CPefHI0 MAOTHOCTL, PACCUMTAHHYIO No hopmye

Pi+P2 (3.10)
1 MOJIHbIA Hanop Hacoca MOXeT 6bITb paccumTaH no opmyne
H=z2-z1+M 1+¥Ybyl 311
2 1 P14 2,qy (3.11)
3.1.20 yaenbHasa aHeprua y: 9Heprua eanHuLbl Maccbl XUAKOCTU:
Y=aH. (3.12)

3.1.21 noTepwn Hanopa Ha BXoAe: Pa3HOCTb MeXAy MOJIHbIM HanopoM XWUAKOCTU B TOYKE U3MEPEHUA U
NOJIHbIM HanopoOM XWUAKOCTU BO BXOAHOM CeYeHUn Hacoca.

3.1.22 noTepn Hanopa Ha BbIXoae: Pa3HOCTb MexXAy MOSIHbIM HAanopoOM XUAKOCTU B BbIXOAHOM CeYEeHUu
Hacoca 1 NoJIHbIM HaNoOPOM XWUAKOCTU Y U3MEPAEMOI TOUKN.

3.1.23 Ko3(hph1UMEHT NOTEPb TPEHUA XUAKOCTU: KoadhhrUNEHT Ana onpeaeneHns rnapaBiandyeckmx
noTepb Hamopa XuAKoCcT Ha TpeHue B Tpybe.

3.1.24 HagKaBUTaUMOHHbIM Hanop Ha Bxoge NPSH (kaBunTauuoHHbIN 3anac) Ah:

MonHbIi abCONOTHLIN HaNnop Ha BCcacbiBaHUM 3a BblYeTOM Hanopa, COOTBETCTBYHOLErO AaB/eHU0 napa,
OTHECEeHHbI k 6a3oBoit nnockoctn NPSH:

NPSH = H ,-ZD+ Pamb{6) Pv m (3.13)

MpumeyaHune — HagkaButaymoHHblin Hanop NPSH oTHocuTtcs kK 6a3oBoli nnockoctv NPSH, Torga kak nonHbliii
Hanop Bxoga onpeaensieTcs No OTHOLIEHWIO K 3Ta/IOHHOWN MIOCKOCTY.
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3.1.25 6a3oBasa nnockocTb NPSH: [lna MHOroctyneH4yaTblX HACOCOB — FOPU30OHTa/IbHaA MAOCKOCTb,
npoxofjsias 4epes LeHTP OKPY>XXHOCTU, KOTOPYIO ONUCLIBAIOT Hanbosiee yjaneHHble TOYKN BXOAHbIX KPOMOK 10-
naTtok paboyero Koneca nepsoli CTYMNEHU.

3.1.26 6a3o0Bad nnockocTtb NPSH: [ns HacocoB ABYXCTOPOHHEro Bxoga, C BEPTUKaNbHOW WMAM Hak/o-
HEHHOW OCbl0 BpalleHNs — NJ0CKOCTb, Npoxofauiasn yepe3 Hanbosiee BbICOKMI LLEHTP OKPY)XXHOCTU, YKa3aHHOl B
3.1.25.

MpumeuyaHune — MNpousBoguTeNb (U3rOTOBUTE/NL) MOXET ONpeaenuTb MOSOXKeHUe 3TO MAocKocTu Gonee
TOYHO MO OTHOLLUEHMIO K XapaKTepPHbIM TOYKaM Hacoca B COOTBETCTBUM C pUCYHKOM 3.1.

PucyHok 3.1 — BbasoBas nnockocte NPSH

3.1.27 nmewwninica NPSH (Ah) — NPSHA: Vmewwuiica NPSH onpeaensetcs gna 3agaHHoi nogayvm
YCNOBUSAAMMU YCTAHOBKMW.

3.1.28 Tpebyemblii NPSH (Ah) — NPSHR(Ahaon): BbigaBaemoe n3roToBMTesieM Hacoca noTpebuTento mu-
HUManbHoe 3HayeHne NPSH a4nsi HOMUHaNbLHOM Nogayn nepekavyMBaeMon XnaKocTu, obecneynsarwee paborty
Hacoca 6e3 nageHua Hanopa npu 3afaHHoli nogaye, T.e. AJonyckaeMblli KABUT aLMOHHBIA 3anac [/?non.

3.1.29 NPSH3 (KpUTMYeCKUi KaBU T auMoHHbIV 3anac AhKp : NPSH ansa 3 % nageHusa nonHoro Hanopa
nepBoii CTyNeHn Hacoca Kak cTaHAapTHOe OCHOBaHMe AN UCNOMb30BaHUA NPU NOCTPOEHUN KaBUTALMOHHbIX Xa-
paKkTepuUCTuK.

3.1.30 TnnoBoe yncno K: bespasmepHoe 4ncno, paccinTaHHoe A4/19 ONTUMaNbHOT0O pexuma paboTbl Haco-
ca no dopmyne:

_ZriQ -

K 3
(gH) 4

(3.14)
y

MpumevaHund

1 TvnoBoe YMCNO paccunTbiBalOT A1 MakCMMasIbHOro AnameTpa CTyneHu poTopa.

2 TunoBoe uncno K n koahmumeHT 6bICTPOXOAHOCTU NS paccyMThbiBalOT MO OAHOW M TOW Xe CTPYKTYPHON
dopmyne, B pasHbix eauHuuax pasmepHocTun (K— B MexayHapogHoli cucteme eauHuy, CU, a ns— B TexXHUYeckom
cucTeme egnHmy, MKICC). MepecyeT 3TUX KOIMPUUNEHTOB U3 OLHOW CUCTEMbI B APYryH OCYLWeCcTBAAT, UC-
nosib3ys COOTHOLeHne ns= 193,2K.

3.1.31 MOLWHOCTb Hacoca (MOWHOCTb, NoTpebsiseMasd HacCOCOM): MOLLHOCTb, NepegaBaemas Hacocy
OT ero npusopa.

3.1.32 none3Has MOLWHOCTb Hacoca (MOWHOCTb, OTAaBaeMas Hacocom) Pu: MexaHuyeckas MoL-
HOCTb, COObGLWaemMas HacoCcoM nofasaemMoli X1MaKol cpege vnonpegensemas 3aBUCUMOCTbIO:

Pu= pQgH = pQy. (3.15)

3.1.33 MOLLHOCTb, NOTpebaisemMasn NpMBOAOM: Mo HOCTb, NepefaBaeMasi NpMBoAy Hacoca OT NOCTO-
POHHETr O UCT OYHMKA.

3.1.34 KINA4 Hacoca ti: OTHOWeHNe MOLWHOCTU, OTAaBaeMol HACOCOM XUAKOCTU, K MOLLHOCTK, NnoTpebnse-
MO HacocoMm:

(3.16)
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3.1.35 06wumin KNG (KN4 arperaTa) r|gr(ar): OTHOLWEHNe MOLLHOCTHY, OTAaBaEMOI HACOCOM XUAKOCT U,
K MOLLHOCTW, NOTPe6asemMoi NpMBOAOM Hacoca:

V(ar) PgL)’ (3'17>

3.1.36 BbICOTa camoBcCacblBaHUsA: BbicoTa camo3anonHeHns nogsoasLLero Tpybonposoja camoBca-
CbIBaKOLLMM HACOCOM (arperaTom).

3.1.37 arperaT CKBaXWHHbIA 3/1EKTPOHACOCHbIV: HacoCHbIil arperaT, npeAHasHauyeHHbIi 415 aKcny-
aTauny B CKBaXX1UHe, B KOTOPOM MPUBOAOM ABNAET CA 3/IEKT poABuraTeb.

3.1.38 6e30nacHOCT b HACOCHOI 0 060pyA0BaHNA: CBOCTBO HACOCOB (HACOCHbIX arperaToB) coxpa-
HSATb 6e30MacHOe COCTOSAHME NPKM 3KCNyaTauumn B COOTBETCTBUN CIKCNyaTaunoHHON JOKYMEH T aLmei.

3.1.39 anekTpuyeckasi 6e3onacHOCTb: be3onacHocTb A1 06CNYXMBAOLLET0 NEPCOHaa 0T BPeAHOI 0O
BO3[eliCTBMA Hacoca (HaCOCHOro arperaTa) B BUuje CTaTUYeCKOro 3NeKTpuYecTBa, 31eKTPUUECKOro TOoKa,
3/1eKT PUYECKON Ayry 1 3/1eKT PUYECKOro Nons.

3.1.40 Tepmuyeckasn 6e30nacHOCTb: Be3onacHoCcTh A/1a o6CnyXMnBaKLLero nepcoHana oT BpeaHo-
ro BO3jeicTBMA Hacoca (HACOCHOro arperaTa) B BUe BbICOKO- Y HU3KOTeMnepaTypHbIX NOBPEXAEHWUIA 1
Tpasm.

3.1.41 mexaHn4yeckasi 6e30nNacHOCT b: be3onacHoCTb 415 06CNYXMBaOLLEr0 NEPCOHaa 0T HaHeCeHus
HacocoM (HacoCHbIM arperaToM) MeXaHUYeCKNX NOBPeXAeHNI 1 TpaBMm.

3.1.42 BpeHbIli NPOM3BOACTBEHHbIN (hak Top: MNPoM3BOACTBEHHbIN hakTop, BO3AENCTBME KOTOPOTro HA
paboTaroLero B ornpeeneHHbIX YCI0BUAX MOXET NPUBECTU K3ab01eBaHMIO U CHUXEHMIO paboToCNoCOBHOCTH,
1 (U1Kn) B 3aBUCUMOCTU OT KOIMYECTBEHHOM XapakTepucTukm (YpoBHA Y NPOLO/MKNTENbHOCTU BO3feNCTBUA)
BpPeAHbI NPOM3BOACTBEHHbIN (DaKkTOp MOXET CTaTb ONacHbIM.

3.1.43 ki1acc ucnbliTaHuii: Knacc ucnbliTaHus onpeaensoT perfiaMeH TUpoBaHHbIe YC/I0BUS UCTbITa-
HWIA NPOAYKUMW 1 NpeAerbHble NOrpeLIHOCT 1 onpeAeeHns ee napaMe T poB.

3.1.44 konebaHnA: MHorokpaTHoe (CKOpPOTKUM Neproaom) n3MeHeHue 3HaueHus napame Tpa 0 THOCU-
TeflbHO ero cpefjHero 3HayeHus 3a Bpems, B Te4eHne KoTOoporo NnpoBoAAT efMHNYHOoe HabngeHne nn o -
CcYeT Mpu UCNbITaHUAX NPOAYKLMUN.

3.1.45 cpegHss HapaboTKa A0 0TKa3a: MaTemaTUyeckoe oxnaaHue HapaboTkn o6bekTa (U3ge-
nnsa) 4o NepBoro oTkasa
[FOCT 27.002 — 89, cTaTbsa 6.10]

3.1.46 HapaboTkKa A0 0TKa3a: HapaboTka o6bekTa (134enns) 0T Havasa akcnayaTauum O BO3HMK-
HOBEHMS NEPBOro oTkasa
[TOCT 27.002 — 89, cTaTbA 4.2]

3.1.47 masible HacoCbl: Hacocbl MOLLLHOCT b0 HA HOMUHa/IbHOM peXxume 0 100 KBT BKIHOUYNTENbHO.

3.1.48 cpegHue HacocCbl: Hacocbl MOLWHOCTbIO HA HOMUHANLHOM pexume cBbiwe 100 go 400 kBT un
BHY TPEHHUM AvamMeTpoM BXOAHOro naTpy6ka go 400 MM BK/THOUN T E/IbHO.

3.1.49 KpynHble HacocCbl: HacoCbl MOWHOCT b0 HA HOMUHANILHOM pexume csbiwe 400 KBT nnn BHY T -
PeHHUM fname T poM BXOLHOro naTpybka cebile 400 MMm.

3.1.50 O TK/IOHEHME: I3MeHeHWe 3HavYeHns napaMmeTpa 0T O4HOI0 U3MEPEHUS K gpyromy (Mexay AByms
nokasaHuamu npubopa, cnesyLwmnmm ogHo 3a ApYrum Npu NCnbl TaHKsX).

3.1.51 napameTpunyeckne NCnbliTaHusA: VicnblTaHnsa no onpejeseHnto 3aBMCUMOCT 1 Hanopa, MoLLHOC-
Tn nKMAHacoca (arperaTa) oT ero nogaiu.

3.1.52 Tun Hacoca: KnaccndukaymoHHas rpynnmpoBKa HacocoB, CXOAHbIX MO Ha3HaYeHuo, NPUHLUNY
AeNCTBUS U KOHCTPYKUMK, CNpUCYyLLe UM HOMEHKIaTYpOoil OCHOBHbIX NapamMme T poB.

3.1.53 Tvnopa3mepHbI psg HACOCOB: oynnMpoBKa HACOCOB OAHOMO THNa C NPUCBOEHHbIMU eii 060-
3HAYEHMSIMUW 1 PAAOM NapamMme TPOB, YCTaHOBMEHHbIX B HOPMA T UBHOW UM TeXHUYECKOW JOKyMEH T auuu.

3.1.54 Tnopa3mep Hacoca: Hacocbl 04HOro Tuna, OANHaAKOBbIE MO KOHCTPYKLMM U pasmepam npoTouy-
HOI YacTwu.

MpumMmeuyaHune — [lonyckaeTca pasnmume pasmepoB paGounx Konec, MaTepuasioB AeTaneil, TUNos
YNAOTHEHWI U NOAWMMHMKOB, CMOCOGOB KPEnieHnst K ornopam U COeAMHEHUs C NMPUBOASLLMM ABUTATENEM, a Takke
pasnuume UCMOSIHEHWUHA (KNIMMaTUUYECKOro U MO B3pbIBO3ALUMLLEHHOCTY), CXeMbl NOAK/IOYEHNUS] CUCTEM CMasku, OX-
NaKAEHUA U T.N.
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3.2 B HacToslWeM cTaHAapTe NpUMeEHeHbl cnepylowmne 0603HavYeHNs:
A — nnowagb, M2,
D, d — gnameTp, ™m;
E — 3sHeprua, Ox;
e — obWwas HeonpeaesieHHasa OTHOCUTEe IbHaA BennyuHa, %;
f— vacTtora, c-1, y;
[ 8@ — yckopeHune cBO604HOIo nageHus, m/cz;
H — nonHbIli Hanop Hacoca,Mm;
Hj— noTepu B Hanope XUAKOCTH, M;
K — 3KBMBaJ/IEHTHAA LWEPOX0BATOCTb, M;
K (ns)— Tunosoe yncno (koatpdurumeHT 66ICTPOXOAHOCT 1);
| — pnvHa, wm;
T — macca, Kr;
n— yacToTa BpalieHus, c-1, MuH-1 ;
NPSH (Ah) — HagkaBMTaLMOHHbBI Hanop Ha BxoAe (KaBMTaLMOHHbIN 3anac), Mm;
p — gaBneHue, MNa;
P(N) — mowHocTb, BT;
g b>— maccoBas nogaua, Kr/c;
Qo — obbemHad nogava, m3c;
Re — uuncno PeitHonbAaca;
f— Bpewms, c;
T— KpyTAaWMiA MOMEHT, H-Mm;

MpumeyaHunsna
a) B npuHUMne Heo6xo4VMMO WCMOMb30BaTb MECTHYIO BEIMUMHY «O». TEM He MeHee [ANA kiacca 2 [onyckaeTcs
npuHumatb g = 9,81 m/c2.
[nsA pacueTta MeCTHOW BENYUHBI
g = 19,7803 (1+0,0053 sin2q) — 3-1(r6&z,
roe @ — LWnpoTa;
Z — BbICOTAa Haf ypOBHEM MOpS.
b) MpuMeHST 0603HaYeHe A1 MaccoBOW nogayvn gqm
¢) MprMeHsT 0603HaYeHne Ansi 06bEMHOW nogaun qv

f— oTHOCUTEeNbHbIN gonyck, %;
f— Bpewmsa , ¢;
T— KpyTAWMA MOMEHT, HMm;
U — cpefHAs ckopocTb, M/c;
V— MeCTHas CKOpOCTb, MI/C;
V— 0b6bem, M3;
y — yAenbHasa aHeprus, Jx/kr;
Z — BbICOTa Haj 3Ta/IOHHOW nAM 6a30BOI NIOCKOCTbIO, M;
AZM=ZM2 — ZML — pa3HOCTb OTMETOK NOMIOXEeHNs NpUbopoB ANA U3MEpeHUsa faBneHnsa npyu Bxoge Zm u Ha
BbiIxo4e ZM2 0OTHOCUTE/IbHO 3Ta/I0OHHO (6a30B0OI1) N0CKOCTH, M;
ZD — pa3HoCcTb Mexay 6a3oBoii nanockocTbio NPSH (cm. 3.1.25,3.1.26) 1 3TaNlOHHOI NNIOCKOCTbIO, M;
n— KNAa;
0 — Temnepartypa, °C;
X— KO3 PMLUMNEHT NOTEPL TPEHUA XUAKOCTH;
V — KMHemaTtunyeckas BA3KOCTb, M2C;
p— NAOTHOCTb, Kr/M3;
— yraoBas CKopocTb, pag/c.
3.3 B HacToAweM cTaHfapTe NPUMEHAT cnefyllne NHAEKCHI:

1— BXxof;
1'— MepHOe ceyeHue Ha BXofge;
2 — BbIX0Of;

2'— MepHOe ceyeHne Ha BbiXoge;

abs (abc) — abconTHOE;

amb (6) — okpyxatwwee (okpyxatlLiei cpeabl), 6apomeTpuyeckoe;
D — pasHocTb, garta;

8
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f— XnAKOCTb B U3MepseMbIX Tpyokax;

G — rapaHTuiiHbIi;

H — nosHbIil Hanop Hacoca (BennuunHa, onpegeneHHas no NosHOMY Hafnopy);
Ar (ar) — KOMNAeKT Hacoc/aBuratenb (arperat HaCOCHbIN);
T (cp) — cpepHuii (ycpegHeHHasi BesiMunHa);

M — maHomeTp;

Nn— yactoTa BpalleHus:;

P — MoOLWHOCTb;

Q— o6beMHas nogaua,

Sp(H ) — HOMMHabHbIV (PacyeTHbIN);

T— npuBeAeHHbIN (NnapameTp) KPYTALNUA MOMEHT;

1 () — nonesHblii;

v— napa (gaBneHune)

- Kng;

X — BN1OGOM MmecTe (ceyeHun);

(M) — nHAekc napameTpa npy UCMbITaHUN;

(c) — camoBcacbIiBaHuA.

4 ["apaHTUn

4.1 O6beKTbl rapaHTuil

lapaHTMpyeMas pexumMHas Touyka onpegensieTcs rapaHTupyemoi nogayeit QGu rapaHTUpyeMbIM Hamo-
pom HG.

M3rotoBuTenb (NOCTaBLLMK) rapaHTUpyeT, YTO Npu 3afaHHbIX YCNOBUAX U 3afaHHOM YacToTe BpaleHns
(MHOrJa HanpsHKeHUU 1 4yacToTe NuTaloLero Toka) Kpmusas xapakrepuctukn H(Q), nonyyeHHas OnbITHLIM NyTEM,
6yfeT NpoxXoAuTb Yepes rapaHTUpyeMyto TOUKY B npeenax 4onyckos.

Apyrue rapaHTupyemble fONYCKW, Hanpumep, NpuBeAeHHbIe TO/IbKO B 60/1bLUYI0 CTOPOHY, AO/KHbI ObITb
corslacoBaHbl 1 OTPaXKeHbl B ,OroBope.

Kpome Toro, npu onpefeneHHbIX ycnoBusx (3af4aHHoi YacToTe BpalleHus 1 nogaye), NpuBeeHHbIX B 6.4.2
1 Ha pucyHke 6.1, MOryT 6bITb rapaHTVpPOBaHbI:

- KMA Hacoca r|G

wi

o6uwwnii KMNAr|ar6 (rlarG) B cnyyae HacocHOro arperara,

- Tpebyemoe 3HaueHne NPSHR ana rapaHTMpyemoii nogayun.

Mo cneunansHOMY AOTOBOPY MOTYT ObITb FapaHTMPOBaHbl HECKO/IbKO TOYEK M cooTBeTCTBYOWMe um KMa,
Tpebytowmiica NPSHNpw yMeHbLUIEHHOW 1nmn yBennyeHHol nogade. MoxeT 6bITb rapaHTMpoBaHa MakcumasibHas
notpebnsemMas MOLWHOCTb AN1A rapaHTUPOBaHHON Nogayun uam paboyero gvanasoHa. na aToro MoryT notpebo-
BaTbCA 60/blUME Anana3oHbl [ONYCKOB, KOTOPblE COracoBbIBAIOT MeXAy npous3soguTenem (NocTaBLyMKoM) n
notpeéutenem.

4.2 Mpo4yne ycnoBusa rapaHTui

Mpu O0TCYTCTBUM cheLmasibHbIX 0Or0BOPOK B IOfOBOPE Ha rapaHThpyemble napameTpbl pacnpocTpaHATcs
cnepgylowme TpebosaHua:

- rapaHTMpyeMyto TOUKY Ha XxapakTepucTuke cnegyeT paccmaTpuBaTh, Kak 3afjaHHyto 418 YACTON X0N0AHOM
BoAbl (cM. 5.4.5.2), ecnu chmanueckne v (MNn) XMMmYeckMe CBOCTBa NepekaunBaeMbIX XUAKOCTel He yKa3aHbl
crneunasnbHo;

- COOTHOLLEHME NapameTpoB, rapaHTUpyeMbIX 41 YNCTON XO/I04HOW BOAbI, U NOAyYaeMbIX C UHbIMU XNAKO-
CTAMM, [,0/KHO ObITb CneLnasibHO OroBOPEHO AOr0BOPOM;

- rapaHTMM pacnpocTPaHATCA TO/IbKO Ha HACOCbI, UCTbITAHHbIE B CTPOrOM U MOJIHOM COOTBETCTBUM C HACTO-
AWWM CTaHOapToOM;

- N3roToBUTE/b (MOCTABLLYMK) HE 0/HKEH OTBEYaTh 3a onpefeneHne rapaHTupyemoi TOUKK.

5 MpoBeaeHmne UcnbITaHW

5.1 O6beKTbl UCNbITaHWUA

5.1.1 O6wume cBepeHuns

Ecnu HeT cneunanbHOro cornawexns (4orosopa) Mexay npomssoantenem (MocTaBLNKOM) U NOTPe6uTe-
neM, To cnieflyeT pyKOBOACTBOBATLCS CreAyroWwumMmy TpeboBaHUsIMU:
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- TOYHOCTb COrNacHo Knaccy 2;
- UCNbITAHWA NPOBOAAT Ha CTEHAAX NPeANnpPUATUA-U3rOTOBUTENS;
- KaBUTaLMOHHbIE UCMbITaHWA Mo KOHTposto NPSH He npoBogAaT.
Nio6ble OTCTYNIEHNA OT NepeyncneHHbIX Tpe6oBaHni foMKHbI BbITb COrlacoBaHbl Mexay noTpebutenem un
n3roToBuTeNem (MOCTaBLLNKOM) 1 0hOpPMIIEHBI LOTOBOPOM.
B forosope cpeau gpyrux oTCTynneHuid MoryT 6biTb, HANpUMep, Takue Kak:
- TOYHOCTb, COrnacHo knaccy 1;
- OTCYTCTBME [OMYCKOB B MEHbLUYIO CTOPOHY (CM. 4.1);
-0,0MYCKN B COOTBETCTBMM C NPUNOXKEHNEM A,
- cTaTMCTUYECKas OLleHKa pe3ybTaTtoB M3MEPEHWiA, COrTacHO NPUIoXeHuto D;
- NpoBejeHVe UCMbITaHW B HE3aBMCMMOI NabopaTopum Un Ha ApyroMm NpeanpusaTun, Ha yvacTke (B uexe);
-OTK/IOHEHMA OT pacyeTHbIX NapaMeTpoB BCeACTBME 0COOEHHOCTE yCTaHOBKN 060pyA0BaHUS U/umn n3me-
puTenbHON annapaTypsl;
-0CO6EHHOCTM KOHCTPYKLUM Hacoca (Hanpumep, NpuBO4 OT HECKOJIbKMX ABUraTenei, 3aknio4eHHbIX B 06-
LMt Kopnyc);
- TpeboBaHMe 0 NPoOBEeAEHNN KABUTALNOHHBIX UCMbITAHUIA N0 KOHTPO0 NPSH.
PekomeHayeMblli nepeyeHb BONPOCOB, NOAexalmnx MHANBUAYaIbHOMY COrlacoBaHU0 MeXay U3rotosu-
Tenem (NOCTaBLLMKOM) U NnOTpebuTenem, npusedeH B Npunoxenun E.
5.1.2 loroBOpHbIE UCMNbITaHNA
Llenb ncnbiTaHnii — BbISABUTb UCTUHHbIE NapaMeTpbl Hacoca M CONOCTaBUTb UX C rapaHTUPYyeMbIMU U3rOTO-
BUTENA (NOCTaBLMKaA).
[apaHTWs Ha No60i NapameTp Hacoca cunTaeTcs BblAepXaHHOM, ecnn pesynbTarbl COOTBETCTBYHOLWMX UC-
NbITaHW1 N0 HOPMaM HaCTOsLLEero cTaHAapTa He BbIXOAAT 3a NpeAenbl yCTaHOBEHHOTO Aonycka (CM. pasaen 6).
Ecnun narotoButenem (noctasLunkom) faetcsa rapaHtusa no NPSH, To Heo6xoAMMO yka3aTb MeTo4 npoBese-
HUSA COOTBETCTBYIOLMX UCTbITaHUA (cm. 11.1.2).
Mpy 3aKa3e NapTum OAHOTUMHBIX HACOCOB NOTPEOUTEb AO/IKEH COrnacosaTh C M3rotoBuTeNeM (NocTasLm-
KOM) KO/IMYEeCTBO 3K3eMNIAPOB, NOAeXallnX NCNbITaHNAM.
5.1.3 JononHnTesibHbIe NMPOBEPKU
B xofe ucnbiTaHWii Hacoca cnefyeT Takke KOHTPO/MpoBaTh Harpes YNAOTHEHUA 1 (MAK) NOALWMNNHUKOB,
Hapy>XHble YTEUKN XUAKOCTU Un Bo3gyxa v Bubpauun .
5.1.4 pyrve Buabl UCMblTaHui
MonoxeHns n TpeboBaHWa HACTOALLEro CTaHapTa Hapsaay ¢ rapaH TupyemMbIMy 3HAYEHUSAMW NO NPU-
€MOUYHbIM FMAPaBANYECKNM UCNbITaHAM pacnpoCcTPaHA T CA Takxe Ha gpyrue Buibl CNblITaHuii HacocoB
(HacocHbIx arperaToB MycTaHoBoK) Nno FOCT 16504 (cm. npunoxeHue B). Mpun npoBegeHnn T aknx ncnbl TaHui
B COOTBETCTBUN C HACT OALLMM CTaHAapTOM ONPeSesnialoT He TOJIbKO rmapas/vyeckme 3Ha4yeHunsa n xapak-
TEepUCTUKM HACOCOB (arperaToB), HO TakxXe B OMNO/IHEHNE K HAM 1 ApYrue nokasaTenun Ha3HavyeHns uxapak-
TepucTurKN HacocoB (arperaTos), yka3aHHble B 5.1.5.
5.1.5 HomeHKkNaTypa onpeaensemMblx nokasaTeseil n xapak TepmcTumK
HacToswuii cTaHaapT ycTaHaBiMBaeT MeTO/bl ONpeseneHns N KOHTPOoNs cnegyoLmx nokasaTenei
nxapakTepucTuK:
nokasaTe/iM Ha3HaYeHus:
- nogava,
- Hanop,
-YyacTOTa BpaleHus;
nokasaTenn aMPEeKTUBHOCT U Y KOHCT PYKTUBHbIE:
- KaBUTaumnoHHblii 3anac Ah (NPSH) (NPSHA, Ahdonunn NPSHR, AhKounu NPSH3),
- KoathpuumeHT nonesHoro gelicTeus (KN4),
- MOLLHOCTb Hacoca (MOLWHOCTb HACOCHOro arperaTa),
- BbICOTa camoBcachIBaHus,
- BHELWHAA yTeuka,
- macca;
rnokasaTenn aproHoMnyeckue:
- Bubpauus,
- LyM;
nokasaTenun HageXXHoCTu:
- cpefHAsa HapaboTKa [0 0TKasa,

-pecypc;
10
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XapakTepucT UKu:
-HanopHas,
- 3HepreTunyeckas,
- KaBU T aUMOHHas,
- BUOpaunoHHas,
- lWwymosas,
- caMoBcachbIBaHus;
nokasaTenu 6e30nacHoCTu:
-MexaHuyeckue,
- Tepmuyeckue,
-3/1eKT puyeckue.
Heo6Xx0AMMOCTb NPOBEAEHNA UCTbITaHWi No oNpeAeeHnio KOHKPe THbIX MokasaTeneli uxapakTepuc-
T UK AN9 KKA0T0 Buaa ncnblTauuii ycradasnusaloT B [MTM 1 TeXHUYeCKoW AOKyMeH T aLum Ha KOHKpe T Hble
Tunbl (TUNOpasMepbl) HACOCOB (arperaTos).
MepeyeHb OCHOBHbIX BUAOB UCMbITaHWA, B NporpaMMy 1 MeTOANKY KO T OpbIX PEKOMEHAye T Cs BKIYaTh
onpegeneHve nokasaTeneli nxapakTepucTukno 5.1.5, npuseaeH B NpuaoxeHun B.
McnblTaHns npoBoAST B COOTBETCTBUN C pa3fenom 5 1ycnoBnsaMu UCnbiTanuii no 5.4.
5.1.6 YcnoBus onpeaeneHns nokasaTesieil uxapak TepUcTuK
Mpwn ncnbiTaHny HacoCoB (arperaToB) 3ProHOMUYECKMe nokasaTe v LonyckaeTCca onpefensaTb 415 Ha-
coca COBMECTHO C NpMBOAALLMM ABUraTesieM Npu yC10BMM YKa3aHns B NPOT OKOJIe UCMbITaHna Tuna u Mapku
KOMMIEeKTYOLWEero ABuraTens, ero 0CHOBHbIX TEeXHUYECKNX NOKa3aTeseil, B TOM yuc/e LWymMOBOA U BUbpauu-
OHHOI XapaK T epuUCcT UK NPU NX HATUYUN.
Mpy ncnblITaHMn HACOCHbIX arperaToBs, Y KOTOPbIXY3/bl NPUBOAALLETO ABUTATENSA BXOAAT B KOHCT PYK-
LMo Hacoca, Bce nokasaTenn uxapakTepucTukn onpegenanT And arperaTa B Le/iom.
Mpy ncnbITaHUM HACOCHbIX arperaToBs, Y KOTOPbIXY3/1bl MPUBOAALLET0 ABUraTena He BXOAAT B KOHCT -
PYKL /IO Hacoca, HanopHy'o, aHepPreTUYeCcKyto, KaBU T aLMOHHYI0 XapakTepucT KN, XapakTepucT Ky camo-
BCacblBaHUsA, a TaKxXe rnokasaTenun HasHaueHus, 3pHeKTUBHOCT U, MACCy U BHELLHIOK YT euky onpeaensioT
TO/1bKO A/19 HAacoca, BXOAALLLEro B arperaT. BubpaLuoHHY0 1 LUYMOBYIO Xapak T epUCcT VKN M 3proHOMUYeCcKne
nokasaTesnu, nokasaTenn HafeXHoCTW U Maccy onpefensaoT AN arperaTa B LiesoM.
3proHomuyeckune nokasaTenun, KaBUTaunoHHY0, BUOPaLMOHHYI0, LWYMOBYIO XapakTepUcTUKN U BHe-
LLIHIOK YT euKy Mpn NCMbITaHNAX MOTPYXHbIX N CKBaXKWHHbBIX HACOCOB M MOTPYXHbIX HACOCHbIX arperaToB He
onpeaensT; He06X0ANMOCT b ONpefeneHnsa 3 TUX nokasaTenein nxapakTepucTUKNPU Ucnbl TaHnax cnegyeT
yKasblBaTb B TEXHUYECKUXYCNOBUAX U MM Ha yKa3aHHY0 NpoAyKLUUI0, Y TBEPXAEHHbIX B yCTaHOB/IEHHOM MOo-
pagke.
5.1.7 YcnoBus npoBeAeHUst UCNblTaHni
McnblTanna npoBoAST Ha @aT TeCTO0BaHHbIX UCMbITaTeNbHbIX CTeHAax, obecneynsanLmx cTaHjapT-
Hble YC/10BUA B COOTBETCTBUM C 5.4, ecniv MHOE He 0roBopeHo B MM unu gorosope. MNpu HanMunm gorosopa c
Oro0BOPEHHbLIMW YCNIOBUAMU NCMbITaHNSA OHY JO/MKHbI 6bITb 0T paXeHbl B MM ¢ MakcMMasnbHO BO3MOXHbIM CO-
6n04eHemM TpeboBaHMi HaCTOALLEro cTaHaapTa.
ATTecTauua nnepeaT TecTauma UCNblTaTe/bHbIX CTEHA0B (MCMbITaTe/bHOro o6opyfoBaHnsa) — B
COOTBETCTBMUMU C AeCTBYOLWNMN HOPMAT UBHLIMY JOKYMEHT amu.
5.1.8 VicnblTaHMA HAXKNAKOCTSX, OT/IMYHbLIX OT YMCTOMN XO/T04HOM BOAbI
VicnblITaHna Ha XUAKOCTAX, CBOMCTBA M napameTpbl KOTOPbIX BbIXOAAT 3a npejesbl, ykasaHHble B
Tabnuue 5.5, npoogaT no MM, cogepxatleii cnocobbl NpMBeAeHUS pe3y/ibTaT 0B UCMbITaHWU K yCloBUSM,
OroBOpeHHbIM B H/] Ha ncnblTyeMble Hacockl unn TY.
5.1.9 icnblTaHns Ha HAAEXXHOC T b
McnblITaHns Ha HaleXXHOC T b HACOCOB (arperaToB) MPOBOAAT MPU NOCTaHOBKE HOBOV NPOAYKLUMW Ha Mpo-
M3BOACTBO B COOTBETCTBUN C TEXHUYECKNM 3agaHnem (T3) Ha onblTHbIX 06pasLax u3gennii Unmn onbl THbIX
napTwusax no cneunanbHbiM MM, cogepxallium Tpeb6oBaHUs B COOTBETCTBUM C eCTBYOLWMMN CTaHgapTa-
MU N0 HALEXHOCT U UNW MHBIMW HOPMa T UBHLIMU OKYMEHT aMu (CTaHgapTamv NpeanpuaTmns, TEXHUYECKUMHN
pernameHTamu n T.n.), npegycMoTpeHHbiMn TOCT 1.0.
[na npoaykuumn, NnocTaBneHHON Ha NPOU3BOACT BO, ONpefenieHne v KOHTposb NokasaTenei HagexHoc-
TW U NNaHbl KOHTPOJIbHbLIX UCMbITaHU Ha HAAEXHOCTb NpuHUMaT No FTOCT27.301 nTOCT27.410.
5.1.10 CepTUdUKaLNOHHbIE NCMbITaHUSA
CepTUdmrKaunoHHbIE NCNbITaHNA HACOCOB (arperaToB) Npy 0683aTeNbHON cepTndurKauum NnpoBoaAT
no BCeM napameTpam 6e30MacHOCTU AaHHOr0 Buaa NPoAyKLmun, B TOM YKC/e Mo 3proHOMUYECKUM NoKasaTe-
NSAM N NoKasaTeNsm BHELLHEN yTeuku.
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Mpun fo6poBONAbHONM cepTMdUKaLUM UCNbITaHNa NPOBOAAT MO NoKasaTensM KayecTBa, yka3aHHbIM B
cTaHgapTe unn TY Ha NpoAyKUWIO, WM YacTu ee, B 3aBUCUMOCTU OT NOTPEGHOCTU B peknammpoBaHnm
CepuvinHO BbINyCKaeMoli NpoayKUmn.

Mpy 3ToM nokasaTenn 6e30nacHOCTU KOMNIEKTYOLWEro NpMBOAa Hacoca C y3namu Kak BXOAAL UMY B
KOHCT PYKLMWIO Hacoca, T ak v He BXOAALWMMMN B HEE, eC/IN OHW HE NOATBEPXAEHbI CepTUdPUKaTOM COOTBET -
CTBWSA Ha JaHHbIli Tun (BMA) NpUBOAA UM MaTepuanamu COOTBET CTBYOLNX UCNbITaHWi, cnegyeT KOHTpo-
IMPOBaTb NpU NPoBeAeHNN cepTUPUKALMOHHbIX UCMbITaHNi HACOCHbIX arperaToB U YCTaHOBOK.

5.1.11 Oco06ble criyyan ncnbliTaHui

B o60cHOBaHHbIX Criydyasax fonyckaeTca nokasaTenn u (Win) xapakTepucTuku no 5.1.4 onpegensaThb
MeTOoAaMu, yCT aHOB/IEHHbIMW B CTaHgapTax (B TOM UMC/e MeXAyHapoaHbIX), TEXHNYECKOW JOKYMeHTauumn n
MM Ha KOHKpe T HbIli TUn (Tunopasmep) Hacoca unu arperaTa (yCTaHOBKM).

5.1.12 Knacc ncnbiTaHnsa v ero ycTaHoB/ieHne

YcTaHaBnmBaemblil npegnpus TUeM-U3roToBMTenem Knacc UCnbliTaHus 418 CepuiiHO BbiMyCcKaeMblX Ha-
cocoB (arperaToB) yka3biBalT B TeXHUYECKOI JokyMeHTauuu u MM.

[n9 BHOBb pa3pabaTbiBaeMbIX HACOCOB (arperaToB) Knacc UCMbITaHus, ycTaHaBIMBaeMblii pa3paboT-
YMKOM MO COTNacoBaHMI0 C 3aKa3ynKoM, yKasblBalo T B TeXHUYecKol JokyMeHTauum n MM Ha paspabaTbiBae-
MY NPOAYKLHIO.

[ns npogykuun, nocTaBnseMoil MHAMBMAYabHO MO AOFOBOPaM, KNacc UCNbITaHunii ycTaHaBnuBal T B
[OroBOpe Mo COrNacoBaHUI0 3aMHTepPecoBaHHbIX CTOPOH.

5.2 OpraHusauusi UCnblTaHUi

5.2.1 O6Lwwme cBeaeHnA

Mokynatenb 1 NponsBoguTenb (MOCTaBLLMK) MMEKT NMPaBo NPUCYTCTBOBATb NMPW NPOBEAEHUN UCTIbITAHWIA.

5.2.2 MecTo npoBeAeHnst NcnbITaHnin

5.2.2.1 VicnbiTaHns Ha NpeanpuaTUn-n3rotosuTesne

VicnbiTaHnsa ¢ Lenbio NolyYeHns XxapakTepucTK Hacoca peKkoOMeHAyeTCs NPOBOANTL Ha NPeAnpUATUN-N3ro-
ToBUTENE /IMBO B MIHOM MeCTe, COrlacoBaHHOM MeXxzy M3rotosutesniem (MOCTasBLLMKOM) 1 NOTpebuTenem.

5.2.2.2 VcnbiTaHNA Ha MecTe YCTaHOBKN Hacoca

Ecnn HeT BO3MOXHOCTU NMPOBECTU UCTbITAHUS B CTPOTOM COOTBETCTBMM C HOPMaMM HaCTOALLEro cTaHaapTa,
M3roToBUTENb (NOCTABLLUK) U NOTpebuTenb A0MKHLI 0C060 cornacoBaTb AONYCTUMbIE OTKIOHEHMA OT CTaHAapT-
HbIX TPe6GOoBaHMWIA.

5.2.3 laTa ucnbITaHwuit

[JaTta npoBegeHns NPUEMOYHbIX UCMbITAHWA NOAIEXUT COrTaCoOBaHMI0 MeXAy U3rotoButenem (nocrasLyu-
KOM) 1 noTpebuTenem.

[aTbl gpyrux BugoB UCNbITaHui ycTaHaBnmBal T NpesnpuaTUs-u3roToBMTen No CBOEMYYCMOTpe-
HWIO B COOTBETCTBUM C N/1IaHMPYEMbIMU CPOKAMU U NEPUOANYHOCT b0 UX NPOBEAEHUSA.

CepTudurKaLMOHHbIE UCMBITaHNA NPOBOAAT B CPOKU, ONpese/ieHHble OpraHom no cepTudunkauumn nm
ncnblTaTensHo nabopaTopueli N0 COrnacoBaHnio C 3asBUTeNEM (3aKa3umkoM) UCTbITaHWi.

5.2.4 TpeboBaHMe K NepcoHany

TOYHOCTb U3MEPEHUIA 3aBUCUT HE TObKO OT kKauyecTBa U3MepuTesibHbIX NPUBOPOB, HO 1 OT ONbITa U KBANNGU-
Kauum nepcoHana, paboTtaoLero ¢ U3MepuTenbHbIMKM NpMbéopamMmn Npy NpoBeaeHnn ncnbiTaduii. LUTaT paboTHu-
KOB, OTBETCTBEHHbI 3a NpOBeAeHNe N3IMepeHnid, cnegyeTt NnoA6mMpaTthb Tak Xxe TuwaTelbHO, Kak 1 camu npnbopsl,
ncnosib3yemble AN NPoBeLEHUS UCTbITAHWIA.

CneuunanncTbl, UMerLLre 4OCTATOUHbIA ONbIT NPOBEAEHNA N3MEPEHUIA, A0/DKHBI ObITb 06€CcneyYeHbl He06X0-
AVMbIMUN N3MepUuTebHbIMU Npubopamu (annaparamu) 418 CHATUA NokasaHniA. CHATME NPOCTbIX NOKa3aHWii MOXHO
[OBEpUTb NnuLam, KOTopble nocse NPOBEAEHUS MHCTPYKTaxa MOryT CHATb akKypaTHO TOYHblE U HAAEeXHble
nokasaHus.

PykoBoguTensi, oTBETCTBEHHOIO 3a NMPOBEAEHNE NPYEMOYHbIX UCMbITAHWI, Ha3HayaT 06e cTopoHbl. Ecnn
ncnblTaHMsa NPOBOAUT M3rOTOBUTE/b HA CBOMX CTEHAAX, TO PYKOBOAUTENIEM UCTbITAHUIA HAa3HaYaloT npeacTaBuTe-
N1 U3roToBUTENSA.

B TeueHune ucnbiTaHnii BCe COTPYAHUKM MOAUUHSAIOTCA OTBETCTBEHHOMY 3a UCMbITAHUSA, PYKOBOASALWEMY UX
npoBefeHNeM, COCTaB/EHNEM OTYETOB (MPOTOKO/IOB) 1 A0KYMEHTOB O pe3y/ibTaTax UcnbiTaHuii. Bce Bompocsl,
BO3HMKaloLMe B npoLecce paboThl, X paspeLleHne HaxoaAaTCcs B ero BeAeHUu.

CTOpOHbI fOMKHbI 0Ka3biBaTb /II06GYH0 MOMOLLL, KOTOPYI0 PYKOBOAUTE b UCTbITAHWIA cUMTAET HEOBX0ANMOIA.

5.2.5 CocTosHue Hacoca

Ecnu ncnbiTaHns NPoBOAAT HE B Liexax 3rotoBUTENs, TO AO/DKHA 6bITb NpefocTaB/ieHa BO3MOXHOCTb Moj-
rOTOBUTE/IbHOTO PEeryiMpoBaHns NCNbITYEMON NPOAYKLMN N3rOTOBUTENIO 1 NOTpebuTento.
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5.2.6 NMporpamma ncnbiTaHuii

MporpamMmma 1 npouecc NpoBeAeHUsA UCNbITAHWIA AO0MKHBI 6bITb NOATOTOB/IEHBI PYKOBOAUTENEM M NpeCcTaB-
NeHbl M3roToBMUTENIO (MOCTABLLMKY) M NOKynaTento 3apaHee, 4To6bl 4aTb BpeMS Ha NOATOTOBKY U cOornacoBaHue.

Tonbko rapaHTupyemblie nokasatenu (cm. 4.1) 4O/MKHbI COCTABAATbL OCHOBY NPUEMOYHbIX UCMbITAHUI, BCe
Apyrve AaHHble AOMKHbI HOCUTb MHDOPMALMOHHbIN XapakTep, nx cnegyeT perncTpupoBaThb TONIbKO B TOM Criy4ae,
eC/in OHW BXOAAT B Nporpammy ucnbiTaHuii. NMporpamMmma v npouecc NpoBefeHns WHbIX BULOB UCMbITAHUI — B
COOTBETCTBUMN C YTBEPXAEHHON MM.

5.2.7 NamepuTtenbHble Npubopsbl

Mpun6opbl 4N M3MEpPeHUsa 1 3anncu, HeobxoanmMble N8 NPOBEAEHUA UCNbITAHWIA, LO/KHbI ObITh 3apaHee
Or0BOpEHbI.

Nnuo, oTBeTCTBEHHOE 3a NPOBEAEHNe UCMbITaHU, HeCeT OTBETCTBEHHOCTb 3@ NPaBU/bHYIO YCTAHOBKY Npu-
60pOB M X KAYECTBEHHYIO paboTy.

Bce n3meputenbHble NpUbOpPbl OMKHBI UMETb CBUAETENbCTBA TAPUPOBKM (KannbpoBKKn). 3T cBMAETE Nb-
CTBa A0/IKHbI NPeAbABAATLCA NO TpeboBaHNIO N3roTOBUTENSA (MOCTaBLMKa) UK noKynaTens.

CeefleHusa 0 NepUOANYHOCTM KannbpoBKN N3MEPUTENbHBIX MPUOBOPOB AaHbl B NPUAOXEHUN F

5.2.8 3anucu

Bce TekcToBble 3anucy 1 Tabnuubl, BbINOSTHAEMble B MpOLecce UCMbITaHWA, J0MKHbI 6bITb NOANNCAHBI PYKO-
BOAUTENEM UCNbITAHWSA, & TaKXe npeacTaBuTens iMyn M3roToButensa (nocTaBLiMKa) n NOTpebuTens, ecav OHU Npu-
CYTCTBYIOT Npu UCMbITAHUAX. KaXXA0MY N3 HUX AOKHbI 6bITb BPYYEHbl KOMMY NOANUCAHHbBIX OTYHETOB U 3anucei
(npoTokoN0B).

OueHuBaTb pe3ynbTaTbl UCNbITAHUA HEO6XOAMMO B NpoL,ecce UX NPoBeAeHUs, [0 CHATUA NPU60oPOB, YTOOI
MOXHO 6b1/I0 MOBTOPUTH UCMbITAHNSA B C/ly4ae BO3SHUKHOBEHWNS COMHEHUI B MOTyYEHHbIX AAHHbIX.

5.2.9 MpoTOKO/ NCNbITaHW

Mocne TwaTenbHOW NPOBEPKN pe3yfbTaTbl UCNbITAHWI CyMMUPYIOT B MPOTOKOE (4719 NPUEMOYHbIX UCNbIT a-
HUI 1 NPV NOCTaHOBKE NPOAYKLMM Ha NPOM3BOACTBO COCTABAAKN T 0TYeT), KOTOPbI NOANUCLIBAIOT TO/bKO
pyKoBOAMTENb UCMLITAHUIA WM BMECTE C HAM NpeAcTaBuTeNn U3roToBuTens (noctaslimMka) u notpebutens.

Bce cTOpOHbI, 3afeNCcTBOBaHHbIE B 40r0BOPE, A0/DKHbI NOYUYUTb KOMMIO MPOTOKONA.

B cooTBETCTBMW C NPOrpaMMoOin UCMbITAHWA B NPOTOKO NPOBEAEHHBIX UCMNbITAHUI PEKOMEHAYETCH BK/KO-
yaTb cnegyloLLyo nHdopmaumio:

- MecTo 1 aaTy NpoBefeHUs UCNbITaHUS;

- U3roTOBUTENSA, TUN, NOPAAKOBbIA HOMEP M rof Bbinycka MCNbITAHHOW NpoAykuuu (Hacoca, arperara, ycra-
HOBKW);

- OCHOBHble flaHHble paboyero koneca (guameTp, yrosa ycTaHOBKY ionacTein v ap.);

- rapaHTMpOBaHHble XapakTepucTukn (nokasarenn), ycnoBus UcnbiTaHwii;

-AaHHble No NpuBOAY Hacoca,;

- CXeMY UcnblTatenbHOro creHaa (419 NPMeMOYHbIX UCNblI T aHWi MNPy NOCTaHOBKe NPOAYKLUN HA MPOUN3-
BO/ACTBO), ONucaHme npouecca UCNbITaHWii N N3MePUTENbHLIX NPUOGOPOB, NCMOMb30BAHHbIX MPU UCMALITAHUN, BK/IHO-
yas gaHHble KanbpoBKM (NN NOBEPKK);

- mokasaHusa npubopos;

- OLLeHKY M aHann3 pe3y/ibTaToB UCNbITAHUS;

- BbIBOAbI, KOTOPbIE MOTYT coAepxaTb:

a) cpaBHeHVe pe3ynbTaToB MCMbITAHWA W FAPaHTUINHbLIX BENNYMH;

b) onucaHune AelicTBUn, NPeANPUHATBLIX B CBA3W CO CNeuuanbHbIMU COTNalleHUaMK;

C) pekomeHfaunio 0 MPUHATUM UK OTKIOHEHUN Hacoca (arperarta) Cc ykasaHuem npuyunH, ycnosui (ecnu
rapaHTMpoBaHHble BE/IMUYNHbI BblAepXaHbl He MOSIHOCTbI0). OKOHYaTEeNIbHOE PELLeHNE O NPUEMKE WU OTK/IOHe-
HUM Hacoca (arperaTa) ocTaeTcs 3a NokynaTtesem (3aka3umkom) a gnsa cepuiiHoi npoaykumm — 3a OTK npeg-
NPUATUA-U3rOTOBUTENS;

d) 3aaBneHun (oT4eTbl) 0 A4ElCTBUAX, NPEANPUHATBLIX B CBA3W CO CNeuMaibHbIMU cOrnaleHnaMu.

MpumepHasa hopma NPOTOKOAA UCAbITAHUSA HAcoca NpuBefeHa B NpuaoXeHnn G.

5.3 MWcnbiTaTenbHoe ob6opynoBaHue

5.3.1 O6uwuwne ceepgeHuns

B faHHOM pasgene, npvHUMas BO BHUMaHWe TOYHOCTb, TpebyloLytocsa AN UCnbiTaHWiA no knaccam 1m 2,
npueefeHbl yCN0BUSA, HEO6X04MMbIE AN1A NPOBEAEHNSA U3MEPEHNA paboUnx xapakTepucTuk.

MpumeuvaHnsa
1 MNopgaya Hacoca Ha OAHOW MCMbITaTeNbHOW YCTaHOBKe (CTeHAe), kak 6bl TOYHO M3MEpPeHus He MPOBOAUMN, He
MOXET MMEeTb TOYHO Takue e MokasaHWsl Nojayn Ha APYroit ucnbiTaTelbHOW YCTaHOBKE.
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2 PekomeHgaumm 1 obLine nonoxeHns o6 UCMbITaTeslbHbIX YCTAHOBKAaX [ANS MNPOBEAEHUS HEOOGXOAMMbIX W3Me-
peHuli npvBefeHbl B pasgenax 7 n 8 u, ecnn Heob6xoAMMO, MX A0MNYCKaeTCs MCNoJfb30BaTbh B COYMETaHWU C APYrMMU
cTaHJapTamu, KacaloLMMUCA N3MEPEHNS CKOPOCTen MOTOKa B 3aKpbITbiX Tpy6ompoBoAax pasMyHbIMU MeTogamm (CM.
pasgen 7).

3 CpeacTBa U3MepeHWit, UCMo/b3yemMble MPU MUCMbITaHWAX MO Knaccy 2, AO/KHbl MMeTb K1acC TOYHOCTU He
HWXe ykasaHHOro B Tabnuue 5.1.

Ta6nnya 5.1

PekomeHayembiii TOYHOCTH TBa V3VEPEHUIA
HanmveHoBaHve nokasaTesns ekOMEHAYE KNacC TO4HOCTY CPEACTEA NSMEPEHIN,

He Hke
Pacxopg

LaBnexve 2,5
MoLHocTb Hacoca

MoLwHOCTb HacocHOro arperarta 2,0
YacToTa BpaleHus 1,0

[na namepeHns paspexeHus Ha BXoAe B HACOC NpY MONYYEHUN KaBUTALNOHHON XapakTePUCTUKA NN KOHT-
posie KaBUTALMOHHOTO 3anaca, a Takke npu nNosiydyeHUn xapakTepucTukyn caMoBcacbiBaHUA Hacoca, cneayeT npu-
MEeHATb BaKyyMMeTpbl Knacca TOYHOCTN He Huxe 1,0.

5.3.2 CTaHAapTHbIE YC/I0BUSA UCMbITaHWNA

Haunyywme ycnosua usMepeHnin B MEPHbIX CEYEHUAX AOCTUTalTCA Toraa, korga noTok B HUX o6nagaert:

-0CeBOW cMMMeTpuel pacnpegeneHuns CKopocTeil;

- paBHOMEpPHbLIM pacnpefeneHnemM cTaTMyeckoro gaBfeHuns;

-OTCYTCTBUEM 3aBUXPEHWUN, Bbl3blBAEMbIX CTEHLOM WM YCTAHOBKOMN.

[na knaccos ucnbiTaHnini 1 n 2 npoBepka ykasaHHbIX YCN0BUIA He TpebyeTca. Heobxoanumo nsberatb N0 6bIX
N3MEHEHW, MOTYL X MOBANATbL Ha YKa3aHHble Bbllle YyC0BUA NCNbITaHWIA, T.€e. He AoNycKkaTb N3rnboBs, NOBOPO-
TOB, pacWnpeHnsa nau N3MeHeHns nonepeYHblX ceyeHnin Tpy60npoBOAOB B HENOCPEACTBEHHOM 61M30CTU (MEHee
yeTblpex AMamMeTpoB) OT MEPHOr0 CeYeHNUs.

O6bI4YHO HEpaBHOMEPHOCTL MOTOKa Ha BXOJe B HACOC BO3pacTaeT C yBe/inyeHnem TMnosoro ymucna K (koad-
guymeHTa 6bICTPOXOAHOCT M NS) Hacoca. Korga K> 1,2 (ns>230), pekomeHAyeTca Npyu UCMNbITAHUAX BOCNPOMN3-
BOAMTb 3KCNNyaTalunoHHbIe ycoBua paboTbl Hacoca.

[na cobniogeHns ctaHgapTHbIX YCOBUIA UCAbITAHUSA PEKOMEHAYeTCS 0TBOA OT pe3epByapoB CO CBOGOAHOM
NOBEPXHOCTbIO MM 60NbLINX COCYA0B (pPe3epByapoB) B 3aKpbITON CETU NPOBOAUTL NPAMbIM Y4acTKOM Tpy6onpo-
BoAa, ANMHY L KOTOPOro BblYMCAAKT N0 COOTHOWeEHUo L/D -K + 5 (D— gnameTp TpyObl. DTO 0CO6GEHHO BaXHO
ONA ucnblTaHMsa no knaccy 1).

OTu ycnosusa Takxe 6yayt cobnwogeHbl 6e3 yCTaHOBKM BbINpaB/sAOLWMX NOTOK YCTPONCTB, AN Hacoca,
MMeILLero no cxeme ycTaHoBKM (CTeHAa) Ha Bxoge m3rnb Tpybonposoja noj npsAMbIM YraoM Ha pacctosiHum L oT
BXOJHOro natpy6ka. B Takux ycnosuax HeT HE06X0AMMOCTH UCNOJIb30BaTb BbINPAMUTENIN NOTOKA B Tpyb6e mexay
n3rnbom n HacocoMm. TeM He MeHee, B 3aKpbITO CXeMe CTeHAa, rae NoTOK MAET B HAcCOC cpasy U3 pesepsyapa,
Heob6X0AMMO 6bITb YBEPEHHbLIM, UTO MOTOKXMAKOCTKU, NOCTynatuweli B Hacoc, He MMeeT 3aBUXPEHUIA, BbI3BAHHbIX
KOHCTpYKUMen cTeHaa (yCTaHOBKK), @ MaeT C paBHOMEPHON CUMMETPUYHON CKOPOCTbIO.

3aBUXPEHNIT MOXHO n3bexaTb npu:

- TWwaTeNbHOM KOHCTPyMpoBaHuu Tpybonposoaa, N0oABOASALLET0 NOTOK K MEPHOMY CEYEHUIO U BXOLHOMY
naTpy6KyHacoca,

-TOYHOM WUCMOJSIHEHUN N UCNOMb30BAHUM YCTPOICTBA, BbINPAM/IAIOLLETO NOTOK;

- NpaBW/bHOW yCTaHOBKe TPy6OK 0TBOAA AaB/eHNs, yMeHbllaLWeh X BAMaHMe Ha pesynbTaT namepeHus.

He pekomeHAyeTcsa ycTaHaBAMBAaTb 3a4BWXKM Ha BcacbiBalwW e NMHMN Hacoca (cm. 5.4.4), Ho ecnun 6e3
Hee He 060WTUCH, HANPUMEP MNPU KABUTALMOHHbIX UCNbITAHUAX, ANMHA NPAMOWA TPY6bl MeXAy 3a4BUXKOA U BXO-
[OM B HacocC A0/IXHA COOTBEeTCTBOBATb TpeboBaHuamM 11.2.2.

5.3.3 VicnbiTatenbHble MOoAennpylouwme ycTpoiictea

Ecnn no BblWenpuBeAeHHbIM NPUYNHAM COM/IaCOBAHO UCMbITaAHWE Hacoca B YCNOBUAX, CXOXUX C YCNOBUA-
MU ero paboTbl HA MecTe akcnayaTayuuu, To BaXHO, 4UTOObl HA BXOAE MOAENVNPYEMOrO YCTPONCTBA MOTOK XKMAKOCTHU
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6bl/1 MaKCUMasIbHO BO3MOXHO NLLEH 3aBUXPEHWIA, Bbi3biBaeMbIX KOHCTPYKUMel cTeHaa (YCTaHOBKM), U MMen oce-
CMMMETPUYHOE pacnpejenieHne ckopocteil. Heobxoanmo co3gatb BCe YCN0BUA 418 OCTUXKEHUA 3TUX Lenei.

Mpn Heo6xoauMOCTH, ANA UCMbITAHWA NO Knaccy 1 pacnpegeneHne cKOpocTell MOToka B MOAENMPYEeMOi
cxeme (Uenu) cnegyeT onpefenstb pacnosioxeHmem Tpy6ok MnTo, 4To6bl yCTaHOBUTL Halnyve TpebyeMmblX Xxapak-
TEePUCTUK NOTOKa. B NpPOTUBHOM Cny4yae Tpe6ye|v|b|e XapakTepuUCTNK NoTokKa B COOTBETCTBYHOLLNX CEYEHUAX MOX-
HO NOyYNTb NPU YCTaHOBKE COOTBETCTBYIOLLMX YCTPONCTB, TMNa BbiNpAMUTENEl NOTOKa AN HanpaBieHus uam
KOPPEKTMPOBKN (3aBMXPEHUIA nam acuMmMeTpun). Mpy 3TOM HYXHO ObiTb yBEPEHHbIM, YTO Ha YC0BUS UCTbITA-
HWIN He BYAyYT BNWATL MOTEPU Hanopa, CBA3aHHble C HEKOTOPbIMW NPUCNOCO6IEHUAMN BbiNPaB/EHUSA CTPYKTYpPbI
noToka.

5.3.4 VicnbITaHMsA HACOCOB C AOMNOHUTE/IbHLIM 000pYyAOBaHMEM (apMaTypoi, OUTUHIaMK)

Ecnun oroBopeHbl B 4OrOBOpe CTaHAAPTHbIE UCTbITAHUSA, TO UX criedyeT cobnaarb U Npy UCMbITaHUKM Hacoca
B KOMOMHaLUK € ero AoNosIHUTEeIbHbIM 060pPYyAOBaHNEM:

- He06X0AMMbIM /191 YCTAHOBKM Hacoca Ha paboyem mecTe, unm

- He06XO4MMOCTbIO A1 TOYHOro BOCNPON3BOACTBA 060pyAOBaHMA Ha paboyeM mecTe, uu

- 06opyaoBaHneM, Heo6XoAMMbIM AN NPOBEeAEHUSA UCTbITaHUa (MPUCNOCO6NeHNs K Hacocy).

MMoToK Ha BXoAe v BbIXOAEe Taknx KOMOUHUMPOBAHHbLIX YCTAHOBOK O/XEH COOTBETCTBOBATL CTAHAAPTHLIM
TpeboBaHusim no 5.3.2.

M3mepeHus cnegyet NnpoBOAUTL B COOTBETCTBUM C 8.2.2.

5.3.5 YcTaHOBKa HacoCOB, aHa/IOTMYHbIX NMOrPYXHbIM

Ecnu cam Hacoc nnm Hacoc B cbope ¢ huTrHramu (40nofHMTENbHBIM 060pYyAOBaHMEM) YCTaHaB/IMBAOT Un
MCNbITLIBAIOT B YC/I0BUSIX, e TPYOHbIE COeMHEHUA HE MOTYT 06ecneynTb yC10BuA no 5.3.2 n3-3a HeJoCTYNHOC-
TW UM NOTPYXEHUSA, TO U3MEPEHUS cneayeT NPOBOANTbL B COOTBETCTBMM C 8.2.3.

5.3.6 Hacocbl 15 6ypoBbIX CKB&XWH Y HACOCHI C NOrPY>XHbIM Ba/1IOM

Hacocbl ¢ NOrpy>HbIM BasioM 1 HACOCbl 4151 6YPOBbIX CKBAXWH HE MOTYT ObITb UCMbITaHbl C NO/IHOW A/INHON
HanopHoro Tpybonposoga unu Bana, W, CiefoBaTe/ibHO, He U3MEPSIOT U He yUUTbIBAKOT NOTEPU Hanopa Ha
yyacTKkax, He nofBepraemMbiX UCMbITAHUIO, U IHEPTUIO, 3aTpavYMBaemMyto Ha TPAHCMUCCUIO Ha 3TUX yvacTkax. Bo
BpPEMS TaKoro UCnbITaHWs YNOPHbI/ NOALWIMNMHWK NOABEPralT 3HAUYMTENBHO MeHbLLEeR Harpy3ke, YeM Npu OKOHYa-
TeNbHOI YCTaHOBKE Ha MecTe akcnayaTauuun. IsmepeHns cnegyet NpoBo4uTbL cornacHo 8.2.3.

5.3.7 CamoBcacbIBaloLMe Hacochbl

Ob6ecneyeHne camoBcacblBaHNsA CaMOBCAaChIBAOLL,Er0 HACOCa MOXHO NPOBepPUTL NpU yKa3aHHOM B [j0r0-
BOpe CTaTM4YeCckoM Hanope BcacbiBaHUSA, NPUCOeANHNB BXOA4HOW TPy6ONpoBO, paBHO3HAYHbIA TOMY, KOTOPbIN
MCMNO/b3YKT HA OKOHYaTe TbHOWN YCTaHOBKE.

Ecnn ucnblTaHne Henb3sA NPOBECTU M0 YKa3aHHOMY CNocoby, TO HE06XO0AUMYIO UCTbITATE IbHYI0 YCTaHOBKY
cnepyeT ykasbiBaTb B JOrOBOpeE.

5.3.8 CxeMbl McnblTaTe/IbHbIXYCTaHOBOK (CTEH/O0B)

McnbiTaTenbHble yCTaHOBKY (CTEHAbI) AO/MKHbI 06ecneunBaTb CTaH4ap THble YC/I0BUSA UCNbITaHui
HacOCOB B COOTBETCTBUN C 5.3.2 Npn 0OTCYyTCTBUMN KONebaHNii M BUXpeli B MOTOKe.

CTeHAbl AN UCNbITaHnn 4onyckae T CA BbINOMHATb OTKPbITbIMU (T.€. CO CBO6OAHbLIM YPOBHEM Nepe-
KaurBaeMOoW XMAKOCT 1, HaX0AALWMMCA Mo4 aTMoCcepHbIM AaB/IeHeM) UK 3aKpblThiMK (T.e. 6e3 coobLeHuns
c aTMocdepoit (6akom), rae aasneHne Haj NOBEPXHOCT b0 MepekaunBaeMoli XXMAKOCTU MOXeT NoAAepXu-
BaTbCH KaKPaBHbIM, T akK ¥ BbiLLe U HUXe aTMOCHEPHOrO.

Mpy KaBUTaLNOHHbLIX UCNbITaHUAX No onpeaeneHnto uam KoHTponto NPSH Bakyym Ha BXxofe B Hacoc
JonyckaeTcs co3faBaThb NPy NOMOLLLM BakyyM-Hacoca (B 3aKpblT Ol CXeMe CTeHAa) Wav perynupytoweli apma-
Typbl Ha NogBogsaLLeM Tpy6onpoBoge Hacoca (415 3aKpbI T Ol M OTKPbITOM CXeM CTEHAA), @ Takke CHUKEHN-
eM YpOBHS BOAbl B pe3epByape. MNMpu 3TOM foO/MKHA OblTb UCKAOYEHA BO3MOXHOCTb NonagaHusa sosgyxa B
ruapasanyeckuii TpakT UCNblITaTeNbHOro CTeHaa.

5.3.9 CTeHp ansa napame TPUYECKNX M KaBU T alMOHHbIX UCMbITaHui

Y cTeHA0B ANF napaMme TPUYECKUX U KaBU T aLUOHHbIX UCMbITaHnii nepes BXO4HbIM NaTpybKoM Hacoca
[O/IKeH 6bITb NPeayCcMOTPeH NPSMOJIMHENHbI y4acT oK Tpy60onpoBoaa A/IMHOM HE MEHee LWeCT W BHY TPEHHUX
AvamveTpoB naTpybka Hacoca. Ha 3 TOMyyacTKe JO/MKHbI 0T CYy TCTBOBATb U3MEHEHMNA NOLWAAN U KOHAUTY-
pauunn NpoxogHoro ceveHms Tpybonposoga. [lonyckaeTcsa NCNONb30BaTh Ha BXOAE B HACOC FMOKUIA LWNaHr ¢
coxpaHeHnem ycnosui no 5.3.2.

B 060CHOBaHHbIX ClyYaax fonyckae T CA NPOBOANT b UCMbITaHUA Ha CTeHAax C yKOPOYEeHHbIMU TPy60-
npoBojamMu N HeNpPAMOJIMHEHbIM NOABOLOM XMNAKOCT U K HAcCOCY, a TakXe Ha UCMblTaTe bHbIX CTeHaax,
UMUTUPYIOLWUX peanbHble YC/10BUA paboTbl Hacoca (arperarTa) Ha MecTax aKcnayaTauuu, UM Henocpeg-
CTBEHHO Ha MecTax akcnayaTauuy no cneymanbHbiM MM, cornacoBaHHbIM C 3aKa34MkoM U Y T BEPXAEHHbIM B
YCTaHOB/IEHHOM MNOpPsJKe.
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[ns npefgoTBpalleHna 0TpbiBa NOTOKa M 06pa3oBaHus BUXpei Npu BXOAe B HACOC 3a CYeT pasHocTH
BHY T PEHHUX MaMeTpoB CTbiKyeMbIX dhNaHLeB Hacoca 1 TPy6onposoga BbicTynarLlme Topubl hnaHues no
Hanpas/IEHUIO ABVKEHUA NOTOKa CrnagnThb (IMKBUANMPOBAT L) Ny TEM BBeAEeHUA KOH(PY30PHbIX v guddysop-
HbIX NPOCT aBKOB.

CXxeMbl OTKPbITOWN 1 3aKpblTON UCNbITATeNbHbIX YyCTaHOBOK MOKa3aHbl Ha pucyHkax 11.4, 11.6.

5.3.10 CTeHA oNnsa onpeaeneHns xapak TepucT MK caMoBcacbiBaHNS Hacoca

5.3.10.1 YcTpoiicTBO M OCHalLleHNe cTeHaa

CTeHa Ans nonyyeHns xapakTepucT KA CamMoBCcacbliBaHNsA HAacoca J0/MKEH UMeTb Ha BXOLHOW NMUHUN
nepej HacocoM repMeTUYHbIA gpoccesb 1 obecneynBaTb CBOO6OAHbIN BbIXOA BO34yXa U3 HAMOPHOIo naTpybka
B aTMocdepy.

MpuHuMnuansHas cxema cTeHaa npejcTaB/eHa Ha pucyHke 5.1,

a— ¢ gvadparmoil 1 MMKPOMaHOME TPOM 6 — C poTameTpom
[ANA M3MepeHns nofaun Bosayxa

1- Hacoc; 2- poTameTp; 3— [poccenb ANs CO3[aHWs paspexeHus Ha BXoge; 4— BakyymMeTp;
5_ MUKpoMaHomeTp; 6 auadparma

PucyHok 5.1 — CTeHfpl 415 ONpeAeneHnsl Xapak TepucTVK CAMOBCAChIBaHMS Hacoca

Mopavy BO3ayxa caMoBCcachIBaloLWMM HaCOCOM U3MePAIDT nepej gpocceneM B TpybonpoBoae, COeANHS-
oLLeM Apoccesib C aTMOCePOid; BaKyyM N3MEPST B MOOCTU MEXAY APOCCENIEM N HACOCOM.

5.3.10.2 CxeMbl UMUTUPYIOLWKX NOABOAOB Ha CTeHAax 419 onpeieneHns N NPOBEPKN BbICOT bl 1 BpEMEHN
camoBcacblBaHuNA Hacoca

CTeHf Ansa onpefesieHnsa 1 NpoBepPKU BbICOT bl CAMOBCAaChIBAHUA 1 BpEMEHM CaMOBCaCbIBaHUSA BbINOJTHSA-
I0T MO OZ4HOI N3 CXEM, MPUBEAEHHbIX HA pUCYHKe 5.2. iname Tpbl, 4/IMHbI U CXEMY pPacnofioxeHuns Tpy6bonpoBo-
00B NPU UCMbITaHUAX cnegyeT yKasbiBaThb B TEXHUYECKOW AOKYMEH T aumnm Ha Hacoc Uav B nporpaMme 1cnbl-
TaHuWin. MIpM3oHT a/lbHbIe yYacT K1 BcacbiBatoLLero Tpybonposojga Hacoca fonyckae T Ccs UMM TUPOBaTb EMKO-
CTAMM, KaK 3TO0 NOKa3aHo Ha pUCYHKe 5.2.

CamoBcacblBaloLLme HacoChl, KOTOpPbIe He MOTyT 6blITb UCMAbITaHbl N0 NPUBELEHHBLIM CXEMaM, fonyckKa-
€T CS UCNbITbIBAaTb Ha CNeynanbHbIX CTEHAAX, CXeEMbl KOT OPbIX U METOZ4bl UCMbITaHnin npusoaaT B MNM.

[na npoBepku camoBcachiBaloLLLeil Cnoco6HOCT M Hacoca fonyckae T Cs NCNOMNb30BaThb 3aMKHY TYH eM-
KOCTb, M3 KOTOpPOI NPOBOAAT OTcacbiBaHue Bo3gyxa. O6bem Bo3ayxa, NpefenbHblil BaKyyM n Heobxogmumoe
BpemMs oTcacbiBaHnA ycTaHasnnsaloT B M.
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hcH— HOMUWHasbHas BbICOTA CamoBCacbiBaHUsi; B — BakyymMMeTp; A — eMKOCTb, WMUTUPYHLLAs [/IMHHbIN
rOPM3OHTaVIbHBIN YHACTOK BCachIBatoLLero Tpy6onposoga

PucyHok 5.2 — Cxembl onpegeneHns BblICOTbl CaMOBCacCblBaHUA

5.3.11 CTeHg ansa onpeneneHns Bubpaymm v wyma

5.3.11.1 O6bwue TpeboBaHUA KyCcTaHOBKe Hacoca

YcTaHOoBKY Hacoca (HaCOCHOro arperara) Ha CTEeHAe B 3aBUCUMOCT Y 0T TpeboBaHWii TexXHNYECKO
[OKyMeHTaummn cnegyeT NPOBOAMT b HA YNPYrux anemMeHTax (aMmopTunsaTopax) Wi Henocpeac TBEHHO Ha (hyH-
LamMeHT.

[na HacocoB (HacOCHbIX arperaToB), yCTaHOBKY KOTOpPbIX NPOBOASAT HA aMopTusaTopax, CoeguHeHne
naTpy6KOB Hacoca COo BCacblBaLWLMM 1 HANOPHLIM TPyb6onpoBogamMmmn OCyLWLeCTBAAIT NPU NOMOLLM TUOKNX
NpoCcTaBKOB (pykaBoB). AMOPTM3aTOpbl cnefyeT BblbUpaTb NPY YCN0BUU, YT 06bl HaCTOTa CBO6OHbIX KO-
nebaHnii Hacoca (arperaTa) Ha HUX 6bl1a He MeHee Yyem B 1,5pa3a Huxe unn B 1,3— 1,6 pasa Bbllle YacTOThbl
BpalLleHns poTopa Hacoca.

[na HacocoB (HACOCHbIX arperaToB), yCTaHOBKY KOTOPbIX HA CTeHAe Npon3BoaAT 6e3 amopTu3aTo-
poB, coeAnHeHVe NaTpPy6bKOB Hacoca ¢ TpybonpoBoAamMu fonyckae T Cs BbINO/HAT b KaK Mpy NOMOLLY FTMBKUX
PYyKaBOB, T akK 1 CXeCTKUM KpenieHnem K Tpybonposogam.

5.3.11.2 TpeboBaHus K MECTY pacnosioXXeHnss CTeHAa U NPOBEAEHNIO NCMbIT aHWUi

MecTo pacnosiokeHua cTeHfa AN OnNpefesieHusa LWyma [O/DKHO YAO0BNeTBOPATL TpeboBaHMAM
FOCT 23941 B cOOTBETCTBMUM CyKazaHHbIM B HJ, (TY, M) MeT040M UamMepeHus.

VcnblITaHma no onpegeneHunio BubpaLumm 1 wymMma HacocHoro arperaTa (HacoCHOI yCTaHOBKM) Aonycka-
eTCcs NPoOBOANT b HA MECTE ero (Mx) akcnayaTauum uiam npy paboTe B TEXHONOMMYECKON NIMHUNY NOTpebuTe-
nanomeToguke nnv MM, yTeepXaeHHbIM B yCTaHOB/IEHHOM NopskKe.
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5.4YcnoBus ucnblTaHni

5.4.1 Mpouegypa ncnblTaHni

ONnTenbHOCTb UCNbITAHWIA A0/MKHA ObiTb 4OCTATOYHOW ANA NONAYYEeHUA CTabuAbHbIX pe3ynbTaTos, AocTura-
IOLLUX BbICOKOW CTEMEHN TOYHOCTH.

Bce n3mepeHus cnegyet NpoBOAUTL MPW YCTAHOBUBLUNXCA UAN HEYCTAHOBUBLLUXCA pexumax B npegenax,
yKasaHHbIX B Tabnuue 5.3.

PelweHve o npoBefeHUN U3MEPEHWIA, KOTAA YKa3aHHble PeXUMbl He MOTYT 6biTb BblAEPXaHbl, COrnacoBbl-
BalT nohopmMnsaT 06e 3amHTEpPEeCOBaHHbIE CTOPOHbI (MOCT aBLL MKMW 3aKa3umk).

MoaTBepXAeHne rapaHTUINHON TOUKM CHMTaEeTCA AOCTUTHYTbIM, EC/TM UMEETCS 3anncb B NPOTOKOJIe HE MeHee
yeM 419 Tpex pexnumos (MPW UCNbITAHUM MO KAaccy 2) UNN He MeHee YeM ANA NATU PeXUMOB (NpU UCNbITaHUKU MO
kKnaccy 1), pacnonoXeHHbIX B6/IM3N K 3aJ4aHHOM rapaHTUiiHO Touke, Hanpumep, o1 0,9 go 1,1 QG

Ecnn gns cneynanbHbiX Lenein Heobxo4nMMo NpoOBECTU UCMbITAHUA Ha nojade 3a npegenamu paéoyero
AnanasoHa, To NPOBOAAT AOCTATOYHOE YNC/I0 U3MepeHnit (Touek), 4Tobbl onpeAenuTb NapameTpbl C yKa3aHHOM’
(OroBOpEHHOI) TOYHOCTLIO MO 6.2.

Ecnn yactoTa BpalieHusa npueoja Npu UCNbITaHUN Ha CTeHAe HejocTaTovyHasa U UCNbiTaHWe Heo6X0AMMO
BbINO/IHUTbL HA MOHVXEHHOW YacToTe BpaleHus, TO NOJly4YeHHble pe3ynbTaTbl UCMbITAHUA HEO6XO0AMMO NPUBECTU K
pacyeTHOWN YyacToTe BpalLeHUs B COOTBETCTBMM C 6.1.2.

5.4.2 CtabunbHocTb paboTbl

5.4.2.1 O6bwune cBegeHuns

[na pocTuxeHns pesynbTaTtoB f@aHHOro cTaHjapTa NPUMEHNMbI cnegyoLmne onpegenequs:

- KonebaHna — no 3.1.44.

- OTKNoHeHna — no 3.1.50.

5.4.2.2 lonycTuMble KoslebaHns NnokasaHuin n ncnosb3oBaHue gemndepa

[ns kax[oro nsmepsaemMoro nokasatensa B tabnuue 5.2 gaHbl 4ONYCTUMbIE aMNANTYAbl KONebaHunii.

Ecnun KOHCTpyKUMA cTeHga nnn pabota Hacoca co3gaeTt koneb6aHus 60nbLelt amnaAnTyabl, TO U3MepeHus
MOXHO NPOBOAMUTb C UCNOSb30BaHNEM Aemndepa B USMEPUTESNIbHbIX Npubopax Uan Ha ero CoegUHUTENbHbIX /N-
HUAX, KOTOPbIA NO3BONAET COKPaTUTbL aMnAnTyay konebaHuii 4O NpuBefeHHbIX B Tabnuue 5.2.

Tak Kak BO3MOXHO 3HauUnTeIbHOE BAUSHME AeMndiepa Ha TOYHOCTb MOKa3aHWii, TO OH AO/MKEH 6bITb CUMMET-
PVUYHBIM U IMHENHBIM, HANpPUMep B BUAE KanunasapHol Tpy6ku, KoTopas A0MXKHA MHTerpupoBaTbh He MeHee 04HOro
MOJIHOTO LMKIa KoebaHuii.

Tabnunua 52

Jonyctumas amnnmtyga kone6aHuin, %
HavveHoBaHve nokasarenis

Knacc 1 Knacc 2
Mopava
Harnop H:vacoca +3 +6
KpyTawmii MOMeHT
MopBoanMMas MOLLHOCTb
YacTtoTa BpalleHus +1 +2

MpnmeyaHunsa

1 Mpwn ucnonb3oBaHun aucbdepeHyanbHOro nNpruéopa Ans U3MEpPEHUs nogauyu, Aonyckaemas amnauvTyga
Kone6aHnin Habngaemoro nepenaga AaBneHus fo/mkHa 6biTb £ 6 % ana knacca 1um + 12 % — ans knacca 2.

2 Mpu nNpoBeAeHUN pasfesibHbIX U3MEPEHWI MOMHOIO AaBfeHUst (3HepPruyM MoToka) MpU BXOAE M Ha BbIXoae
Hacoca MakcMMasibHO Aonyctumas amnautyga konebaHuii go/mkHa ObiTb paccumMTaHa Mo MosIHOMY Hamopy Hacoca.

Korga curHasnbl, NOlyYeHHble CUCTEMAMMN U3MEPEHUn, aBToMaTMUYeCKn 3anncbiBaloTCA UM 06beauHsII0TCS,
TO MakKcMMasnbHO JonycTuMas aMnanMTyaa KosiebaHuii 3TUX CUTHANI0B MOXEeT 0Ka3aTbCs Bbllle NPUBEAEHHbIX B
Tabnuue 5.2, ecnu:

- U3MepuTenbHaa cucTema MMeeT aBToMaTUYECKOe YCTPOMCTBO 06beANHEHUS AaHHbIX, C TPEOYEeMOi TOUHO-
CTblO, ANl pacyeTa CpefHero 3HauyeHnss 3a OTPe30K BPpeMeHU, KOTOPbIii 3Ha4YNTENbHO 6OJiblle NHEPLUOHHOTO
BPEMEHU COOTBETCTBYIOLEN CUCTEMBI;

- 061>e,qV|HeHv|e AaHHbIX, HGOGXO,EI.VIMbIX Ana pacyeTta cpegHero sHadyeHuda nokasatensa MoxXxeT 6bITb npose-
[leHO No3/Hee Ha OCHOBE HeMnpepbIBHbIX UMM BbIGOPOYHbIX 3aNUCEN aHANOTMYHOro curHana x(t) (ycnoeus Bbi6o-
POYHOI1 3aNUCK A0/MKHbI 6bITb OTOBOPEHBI B OTUETE 0 pe3y/ibTaTtax UChbiTaHuit).
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5.4.2.3 KonuyecTBo HabnwogeHui

Ycnosua ucnbiTaHnii cHMTalOTCa CTabuabHbIMUW, €CN CPpefHNe 3HAYeHNs NONYYEHHbIX faHHbIX (nogava,
Hanop, notpe6nsemas MOLLHOCTb, KPYTALMIA MOMEHT, YacToTa BpalleHus) He 3aBUCAT OT BpeMeHuW. Takue ycno-
BMSA MOTYT CUMTATLCA CTABW/IbHBIMM, ECIN U3MEHEHNE KaXA0ro nokasarens, Hab1ogaemMoro B kaxaoin padouei
TOYKE UCMbITAHWU, HE NpeBbILWAET 3HAYEHNIA, NpUBeAeHHbIX B Tabnuue 5.3. Eciv npy co604eHnn 3TUX YC0BUi
Kone6aHns MeHblUe [OoNyCTUMbIX 3HAYEHUi, NpuBeAeHHbIX B Tabnuue 5.2, To gonyckaeTcss NPOBOANTb O4HOKPAT-
HOe n3MepeHve nokasaTtenei 4aHHON PEXUMHON TOUKN UCMbITAHWUIA.

Ecnn ycnoBusa ucnbiTaHnii He COOTBETCTBYIOT Tpe6OBaHNAM CTabUNBLHOCTH, TO HEOOXOAMMO BbINOSIHEHNE
cnegylouiero:

B KaxA0i Touke ucnbiTaHnii HE06XO0ANMO CHATL MOBTOPHbIE MOKA3aHUA U3MepPSEeMbIX NokasaTtesneli B pas-
NNYHble MHTepBasbl BpEeMeHU, HO He pexe, Yem yYepe3 10 c. Heo6X04MMO KOHTPOIMPOBATH MPU 3TOM 4acTOTy
Bpal,eHna Hacoca U TemnepaTypy XuakocTu. NMpu 3TOM BCe MONOXEHUA 3a4BUXKA, YPOBHU BOAbl, 3aXUMbI,
perynvpylowve nogayy B ynioTHEHUE U T.M., AO/DKHbI OCTABaTbCA MOJIHOCTbIO HEM3MEHHBIMMW.

PacxoxaeHne B NOBTOPSIOLWMXCSA NMOKa3aHWAX OLHOMO 1 TOTO Xe nokasaTens yKkaxeT Ha HecTabuibHOCTb
YyCNOBUI NPOBEAEHNS NCMBITAHWIA, HA KOTOPYIO YACTMYHO BAMAET HAcoC, a Takke ycTaHoBKa (CTeH[) B LLlesIoMm.

B KaX[0# pexWMHOW Touke J0/KHO 6bITb MPOBEEHO He MeHee Tpex u3mepeHunii. Heo6xoaMMo Npu aTom
3anucaTb B NPOTOKO/ 3HAYEHMEe KaX[oro oTAeNbHOro nokasaHua npubopa u 3HavyeHne, Noy4YeHHOe OT cepun
ncnbiTaHnii. PasHnua B NpoLeHTax Mexay cambiM 60MbWUM 1 CaMbIM Ma/IEHBKMM 3HAYEHUAMU KaXA0ro nokasa-
TeNs He A0/KHa NpeBblWaTh faHHbIX Tabnuubl 5.3.

Tab6nuuya 5.3 — lMNMpegenst N3MeHeHW MeXay NOBTOPHbLIMWU M3MEPEHUSIMWU OAHOTO M TOTO Xe nokasartens (Ha ocHoBe
95 % poBepuTENbHbLIX Npeaenon)

JonyctuMas pasHOCTb MeXfy CaMblM BbICOKMM W CaMbIM HU3KMM MOKa3aHUAMMU
KaK4ON BeNMYMHbI OTHOCUTENBHO CpefHero 3HauveHus, %

Yncno nsmepenuit

CocTosiHue nokasatenet Mofaya, Hamop, KPyTALWMIA MOMEHT, UacToTa BpaLeHns
notpe6nsemas MOLHOCTb
Knacc 1 Knacc 2 Knacc 1 Knacc 2

CtabunbHoe 1 0,6 1,2 0,2 0,4
3 0,8 1,8 0,3 0,6

5 1,6 3,5 0,5 1,0

HecTtabunbHoe 7 2,2 4,5 0,7 1.4
9 2,8 5,8 0,8 1,6

13 2,9 59 0,9 18

Bonee 20 3,0 6,0 1,0 2,0

JTa MakcuManbHO AoNycTUMas pasHoOCTb A0/HKHA NOATBEPANTb, YUTO USMEHUYMBOCTL (KoiebaHns) n3-3a pas-
6poca, B3ATaA BMeCTe C cMcTeMaTnyeckumm konebaHuamu, npuBedeHHbIMy B Tabnuue 6.1, gagyTt cpegHuii pe-
3ynbTaT Konie6aHunii, KOTOPbIA He AO/DKEH NPeBbIWAaTh 3HAYEHW, NpUBEAEHHbIX B Tabnunue 6.2.

CpegfHeapudmeTmyeckoe 3HaYeHne BCeX NokasaHnin ANa kaxaoro nokasaTtens NnpuHUMaeTcs Kak paktmnyec-
KOe 3HayeHune, U3MepeHHOoe NP UCMNbITaAHUAX.

Ecnu Henb3s foCTUYb 3HAYEeHWI, NpuBeAeHHbIX B Tabauue 5.3, To cnefyeT yCTaHOBUTb M YyCTPaHUTb Npuin-
HY 1 NPOBECTM HOBYIO CEPUI0 UCMbITAHWIA, T.e. BCE NOKa3aHMA B BbIOpaHHOM pafy nogsexarT OTKIoHeHuo. Heunce-
N0/ib30BaHHbIE WM UCNOMb30BaHHbIE NOKA3aHUA OTKNOHAEMOro psga MoryT 6blITb OTBEPTHYTbl NOTOMY, UTO OHU
nexar 3a npefenamu gonycka.

Ecnun 6onblwine konebaHns He 3aBUCAT OT Npouecca M3MepeHnUss UM NorpellHocTe NnpnbopoB 1, cnefosa-
TeNbHO, NX HEMb3S YMEHbLWNTb, TO Npefenbl NOrPeLHOCTEl MOXHO paccynTaTb, MCNOMb3ysa CTaTUCTUYECKUI
MeTof,.

5.4.3 YacToTa BpaweHns npu ncnbliTaHuu

Ecnun HeT cneunanbHOW AOTOBOPEHHOCTH, TO UCMbITAHUSA MOXHO NPOBOAMTL NPU YacToTe BpaweHns ot 50 %
00 120 % ycTaHOB/MEHHOW (pacyeTHOi ) YacToThbl A1 ONpeAeneHns nogadm, Hanopa 1 noTpebasieMoil MOLWHOCTU.
TeMm He MeHee, Haf0 UMETb B BUAY, YTO OTK/IOHEHUe 6osiee yem Ha 20 % pacyeTHON YacTOThbl BpalleHus okasbl-
BaeT BusaHue Ha Krj.
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Mpn KaBUTALMOHHLIX MUCNbITaHWAX No onpegeneHnto NPSH vacToTa BpaweHus p[oskHa 6biTh
80 % — 120 % ycTaHOB/IEHHOW (pacyeTHOI) YacToTbl BpalweHus, aTum obecneynBaeTcs MakcuMmasbHas nogaya
npv HeobXxoANUMOW ANA UCMNbITAHWUSA YacTOTe BpalleHus.

MpuMeyaHne— OAnsa ucnbiTaHuiAi, oTBevyaowmux Tpe6oBanmsam 11.1.2.1 n 11.1.2.2, Takke fonyckarTcs
BblLLeYyKa3aHHble BapuaHTbl. VcnbiTaHusa, oTBevawowme TpebosaHnam 11.1.2.3, fgonyckatTcs TOMbKO A5 HACOCOB C
TMNoBbIM onpegenuteneM K <2, ana Hacocos ¢ K > 2 Heo6xoAnMO [0NONHUTENbHOE CornalleHune.

Mpu BMOGPOLIYMOBBIX NCMBITAHUAX YACTOTa BpaL,eHnsa go/mkHa 6biTb 80 % — 120 % ycTaHOBNEHHO (pac-
YEeTHOW) YacToTbl BpalLLEeHHUSs.

5.4.4 KoHTpoNnb Hanopa Hacoca

YcnoBus ncnbiTaHWiA MOXHO AOCTUYbL, NCNO/b3YSA 3a4BVKKM HA BXOAHOW W BbIXOAHOW MUHNAX HAcoca Uamn
060MX 3a4BNXEK OAHOBPEMEHHO.

Ecnv ucnonb3yeTcs 3aABuXKa Ha BXOAHON NMHWUKM Hacoca, TO HE06X0AUMO UMeTb BBUAY BO3MOXHOCTb
KaBuTaumm nanm Heo6xoLMMOCTb yAaneHns Bo3Ayxa U3 XUAKOCTU, YTO MOXET NOBAUATL Ha paboTy Hacoca u
npnéopa namepeHus nogayn nam o6oux ogHoBpemMeHHo (cm. 11.2.2).

5.4.5 VicnbiTaHNS Hacoca Ha XWAKOCTAX, OT/IMYHBIX OT YACTON XONOAHON BOAbI

5.4.5.1 Obwune ceBegeHns

OueBUAHO, YTO XapaKkTePUCTUKN Hacoca 3HaUYNTENIbHO U3MEHSAIOTCS B 3aBUCMMOCTUN OT CBOMCTB Nepekayunsa-
eMOoi XnAKoCTU. HeCcMOTpSA Ha TO, 4TO NpakTMYEeCKN HEBO3MOXHO AaTb 06 e npasuaa, B CUNY KOTOPbIX 3KCAY-
aTauMOHHble NoKa3aTenun Hacoca, NoJlyYeHHble Ha YACTON XON04HOWN BoAe, MOTYT 6bIThb MPUHSATHLI 3a OCHOBY Npw
pacueTe aKcnayaTauMoHHbIX XapakTepucTuK A8 APYron XX1UAKOCTN, peKoMeHAyeTCs 3anHTepeCcoBaHHbIM CTOPO-
Ham paspaboTaTb aMNMpUYecKne npasuaa c y4eTom ocobbix cCayyaeB U NPOBOAUTL UCTbITAHUA HAcoCa Ha YNCTOW
XonofHol soge. NpunoxeHnsa H nJ B3TOM cryyae MOTyT NPUHUMATLCA B KaYeCTBEe CNpaBOYHbIX.

5.4.5.2 XapakTepucTukn 4ncToi X0/04HON BOAbI

XapaKkTepuCcTUKN YUCTON XONOAHON BOAbI HE AOJ/DKHbI MPEBbIWATbL 3HAYEHWIA, yKa3aHHbIX B Tabnuue 5.4,

Ta6nuya 5.4 — XapakTepucTuKn YNCTON XOSI0O4HON BOAbI

HanmeHoBaHue nokasarens 3HaueHne, He 6onee
Temnepartypa, °C 40
KnHemaTtnuyeckasi BSI3KOCTb, M2/C 1,75- 106
MnoTHOCTb, Kr/mM3 1050
KoHUeHTpaLmsa B3BeLUEHHbIX YacTuL, Kr/m3 2,5
PacTBopeHHble TBepAble BKIHOYEHUS, Kr/M3 50

O6uee cofepxaHue rasa B Bofe, pacCTBOPEHHOIo 1 cBO6OAHOrO, He AO/HKHO NpeBbIWaTh 06beM HachlLW,e-
HWS,, COOTBETCTBYIOLLNIA:

AN OTKPbITON CXeMbl CTEHAA — AaBMEHUI0 U TeMnepaType XUAKOCTU Ha CTOPOHE BCACbIBAHWUS;

ONA 3aKpbITON CXeMbl CTeHAA — nokasaTensam XuAkocTu B 6ake (pesepsyape).

5.4.5.3 XapakTepucTuKkn X1MAKOCTEN, AN KOTOPbIX 4ONYCTUMbI UCMbITAHUSA HA YNCTOM XON04HOI BOAE

Mopauy, Hanop u KM/J HacocoB, NnpeAHa3HaYeHHbIX AN paboTbl HA XMAKOCTAX, OT/IMYAKLLLUXCA OT YACTOWN
X0/I04HOM BOAbI, AONYyCKaeTCs onpeAenaTb Ha YNCTOW XONT04HOW BOAe, eCNN AaHHble HaTypHOW (paboueit) Xunako-
CTW Haxo[AaTCA B Npefenax, NpuBefeHHbIX B Tabnuuye 5.5.

O6bI4HO KpBble NPSHR y nsrotosutenein Hacoca NoCTPOEHbI N0 pe3ysbTaTaM UCMbITaHUA Ha YNCTON XO-
nopHow Boge n3HavyeHnsa NPSHR Bcerga gatotca 4na YACTOW XON0AHOW BOAbI.

Tab6nunuya 5.5— XapakTepucTUKM XUAKOCTEN

. 3HaueHune
Xapakrepuctuka xuakocten
He MeHee He 6onee
KnHemaTnyeckan BA3KOCTb, M2/C He orpaHuyeHo 1,0-10-5
MnoTHoCTb, Kr/mM3 450 2000
KoHUeHTpaumsa B3BEeLUEHHbIX YacTul, Kr/m3 — 5,0
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O6LLee cogepxaHme pacTBOPEHHOr0 1 CBOH60OAHONO rasa BXWAKOCTU He A0/MKHO NpeBbllaTb 06beM Hachbl-
LLIeHWs1, COOTBETCTBYHOLLMIA:

ANS OTKPbITOW CXeMbl YCTAHOBKM AaB/IEHMIO U TEMNEpPaTYpe XNAKOCTU Ha CTOPOHE BCcacblBaHMSA HAcoca,;

NS 3aKPbITOl CXeMbl YCTAHOBKM — XapakTepuUCTMKaM XNAKOCTU B 6ake (EMKOCTH).

VcnbiTaHUA HAcoCOB AN XUAKOCTEN, OTINYAOLWMXCA OT yKa3aHHbIX Bbile, cneayeTt ocylWwecTBAATb N0
crneuvanbHbIM cornaweHnsm (4OroBOPEHHOCTAM).

Ecnu cneumnanbHble cornalleHuns oTCyTCTBYHOT, TO KABUTAUMOHHbIE UCMbITAHUSA NPOBOAAT Ha YMCTON X0104-
HoI Boge. Ecnu ucnbiTaHnss NPOBOAAT HE HA YMCTOM XON0AHON BoAe, TO pe3ynbTaT MOXET ObiTb TOXKHbIM.

6 AHann3 pesysbTaToB UCMbITaHW

6.1 MNpuBeaeHne pe3ynbTaToB UCNbITAHWUA K rTApaHTUPYEMbIM U/MAW HOMWHANbHbBIM YCTOBUAM

6.1.1 O6wue ceegeHus

MokasaTenu, Tpebyowmeca 4515 NOATBEPXKAEHNA XapaKTePUCTUK, rapaHTUPOBaHHbIX U3roTosuTenem (npo-
[aBLOM) 1 NpUBeLEHHbIX B pa3gene 4, 06bI4HO OnpeaensoT BYCN0BUAX, 601ee Win MeHee OT/IMYaloLmnxcs ot
YC/I0BWIA, Ha KOTOPbIX OCHOBaHa rapaHTus.

[ns noaTBepXAEHUS rapaHTWiil B Cllydyae NpoOBEAEHUS UCTIbITAHWUI B HerapaHTUPOBaHHbIX YC/TOBUAX 3HAYe-
HVA N3MEpPEHHbIX NokasaTtenen oMKHbI 6biTb NPUBEAEHbI K rapaHTMPOBaHHbLIM YC/I0BUAM.

6.1.2 MepeBopg pe3ynbTaToOB UCNbITAHUA B AaHHble, OCHOBAaHHbIE HA pacyeTHOI YyacToTe Bpale-
HUA 1 MNOTHOCTU XUAKOCTHU

Bce gaHHble ucnbiTaHWii, NoNyYeHHble Npu YacToTe BpaLleHus M, OTKIOHALWEeNca OT pacyeTHON YacToTbl
BpaLleHus np, 4O/MKHbI OblTb NepecynTaHbl Ha pacyeTHYI YacToTy BpaLleHus np.

Ecnn oTKNoHeHne Nosly4eHHoM YacTOoTbl BpaLeHWsa nNpyu UCMbITaHWW N1 OTHOCUTENbHO PacYeTHOW 4acToThl
BpaLleHusi NP He MpeBbIWaeT AONYCTUMbIX OTK/IOHEHWI, NPUBEAEHHbIX B 5.4.3, 1 OTANYME XMAKOCTM ANS UCNbITA-
HWIA OT NpeAyCMOTPEHHOM XUAKOCTU HAaXo4uTCs B Npefenax, 0roBOpeHHbix B 5.4.5.3, TO gaHHble 3MepeHuii no
nogaye Q, Hanopy H, noTpe6nsiemoii mowHocTn P 1 KMA (4) MOXHO nepecuutaTb, UCNOMb3ysi paBeHCTBA:

o= (6.1)
(6.2)
r (6.3)
p=n (6.4)
1 pesynbTarthl, nosyyeHHsole g9 NPSHR, MOXHO npefcTaBuTb, UCMO/b3yA PaBEHCTBO:
(NPSHR)p = (NPSHR) (6.5)

Kak nepsoe npnbnusntensHoe 3HavyeHme ansg NPSH MOXHO ncnonb3oBathb X - 2, €C/IM BbINOJIHEHbI pacyeT-
Hble YC/I0BUS, NpuBeAeHHble B 5.4.3 AN 4acTOTbl BpaweH1sa 1 nogadn, n hnsnyeckoe CoOCTOsIHME XUAKOCTU Npur
BXOZeE Ha pabouee Ko/1eco Takoe, YTo OTCYTCTBYET BO34ENCTBME rasa, M OHO He OKa3blBaeT OTpPULaTENbHOIO BU-
SIHMA Ha paboTy Hacoca.

Ecnu Hacoc paboTaeT Ha rpaHu npefenioB kaBuTauum WamM OTK/IOHEHWE YacTOoThbl BpaleHus, NoayyYeHHbIX
Npn UCMbITAHUSIX, OT PpacYeTHON YacTOTbl NPeBbIWAET NpMBeAeHHbIe B 5.4.3, TO HA NOJTyYEHHbIE pe3y/ibTaTbl UCMbI-
TaHWsA 1 nepecyeTa MOryT BAMATb, HAaNnpumep, TepmognHamuyeckunii 3ohekT NOBEPXHOCTHOrO HaTSXXEeHWA Uamn pas-
HOCTb COAEePXaHUSA NOr/OWEHHOro WK BblAeNIEHHOTO rasa. B aTom criydyae 3HavyeHust nokasaTens X HaxogAaTcsa B
npegenax mexay 1,3 n2, n, cnegoBatesibHo, HE06X0AMMO COrfalleHne Mexay CTopoHamu, 4Tobbl onpeaennTb
BeNMYNHY X B dpopmyne (6.5).

Korga ncnonb3yoT pasnnyHble Asuratenn A8 npuBoja Hacoca Win Korga rapaHTtum onpejesieHbl OTHOCU-
Te/IbHO COr/lacOBaHHOI YacTOThbl U HAMNPSHKEHUSI CETU, BMECTO COI/TacOBaHHOM YacToTbl BpalieHums (cm. 4.1), no-
[auvy, Hanop, notpeb6nsiemyto MowHOCTb 1 KM/ nepecunTbiBalOT C 3aMEHOW pacyeTa 4acToThbl BpalleHUs np Ha
yacTtoty fp, an Ha vactoty f. Takoe npeobpa3oBaHue AO/MKHO ObITb OrpaHNYeHo ANns cny4vaes, rae BbibpaHHas
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yactoTa M3MeHsieTCa npu ucnbiTaHun He 6onee yem Ha 1 %. Mpy 3TOM HanpsXXeHWe ceTu Npy UCNbITaHUW He
[OJIXHO OTKNOHATLCA 6onee yem Ha 5 % (B CTOPOHY YyBENUYEHUA UM YMEHbLUEHUA) OT faHHbIX, Ha KOTOPbIX
OCHOBaHa rapaHTus. B aTom cnyyae gpyrue nokasarenm Hacoca He TPebyloT usMeHeHus. Ecnv BblilieynoMsaHyTbie
OTK/MIOHEeHUA, T.e. = 1% Ana yacToTbl U +5 % ANA HanPsAXeHns, NpeBbllWeHbl, TO NoKynaTesib U NPou3BOANTENb
(nocTaBLLVMK) fOMKHBI BbIpaboTaTh B3aMMHOe CornalleHue.

MpuBeaeHHbIe POPMY/bI UYCNOBUA MPUMEHAIOT U A1 NPUBEAEHUSA IKCNEPUMEH T aslbHO NOJTyHEHHbIX 3Ha-
YeHuit rnapasnmyeckux nokasaTeneit (xapak TepucTmK) Hacoca K HOMUHa/IbHbIM YCNIOBUAM, YCT aHOB/IEHHbIM B
cTaHgapTax, TexHnyeckoin gokymeHTauun nam NM. Ansa aTux cnyyaes B 13.2 n 13.3 npuBefeHbl pacye THble
(pabounie) hopmynbl ANS onpeaeneHns aKCnepumMmeH T abHbIX NokasaTeneli Hacoca n QopMy bl MPUBELEHNA
3T UX NokKasaTenell K HOMUHaNIbHbIM 3HAUYEHUAM, YKa3aHHbIM B CTaHgapTax, TexXHUYecKoin JOKyMeHTaumm,
KaTanorax n M.

[Mpun ncnbiTaHnn camoBcacbiBaloLLLMX HACOCOB Nojavy Bo3ayxa npu camoscacbiBaHuy QccnefyeT nepe-
CUYATbIBATH Ha [laB/ieHNe Ha BXOJe B HACOC M HOMUHa/IbHYI0 YacTOTY BpalleHuns no dpopmyne

P5
Pb-PcH

(o)

BbicOTy camoBcacbiBaHuA cnefyeT NepecinTbiBaTb HA HOMUHA/IbHOE aTMocdepHoe faBneHune no

chopmyne
| _10330 PCH
‘c~ PoPH

rae Poi — paspexeHue Ha BXofe B HacoC B YCN0BUAX UCMbITaHusa, Ma,

PH — MJIOTHOCTbXWUAKOCT Y NPU HOMUHAIbHBIX YCNOBUSAX, KIM3.

6.1.3 VicnbiTaHne, npy kotopom NPSHA oTnnyaeTcs OT rapaHTMPOBaHHOMN

XapakTepucTuka Hacoca ¢ 6onee BbiIcOkMM 3Ha4YeHnem NPSHA, yuem rapaHTMpoBaHHas, He MOXeT 6bITb
NpUHATA, ecan nocne ee NpuBeAeHNa K HOMUHaIbHOW YacToTe BpalleHus B npefenax no 5.4.3, ykazaHHasa xapak-
TepucTvka 6yAeT HUKe rapaHTMPOBaHHOM.

OfHako xapakTepucTuka Hacoca ¢ 6onee HU3KknM 3HavyeHnem NPSHA MoxeT npuHumaTtbes, ecnu obecne-
YeHO OTCyTCTBME KaBuTaumu B cooTBeTcTBumM ¢ 11.1.2.2 uan 11.1.2.3, v nocne npuBegeHns K HOMUHaIbHOM YacTo-
Te BpalleHusa B npegenax no 5.4.3 ykazaHHas xapakrepuctuka 6yaeT Bbille rapaHTUpPOBaHHON.

6.2 OnpepgeneHne NOrpeLHocTeNn

6.2.1 O6Lme cBeaeHNA

Kaxgoe namepeHne HeceT Hen3beXxHyo NOrpeLlHoCTb, Aaxe ecnn Npouecc n3MepeHus, ncnofb3yemole
npubopsbl, a Takke MeToAbl aHanm3a MOMHOCTbI0 COOTBETCTBYIT TpeboBaHMAM HacToAwero craHgapra u
npasunam.

6.2.2 YcTaHOB/IEHME C/TyYaliHOW MOrpeLLIHOCTH

CnyuvaiiHasa norpeLlHOCTb BO3HUKae T M3-3a HECOBEPLLUEHCTBA CUCT EMbl U3SMEPEHNS NN U3MEePUT eNb-
HbIXYCTPOiCTB (MPM60OPOB), UM 06ENX NPUYNH OAHOBPEMEHHO. B 0Tinumne 0T cucTemaTU4eckod norpeLLHo-
CTU cny4yaliHaa NorpewHoCcTb MOXe T 6blTh YyMeHbLIeHa (CHUXEeHA) 3a cYeT YBE/IMUYEHUSA Yncna n3MepeHui
OAHOr0 M TOro0>e nokasaTesnsa Npu OAHUX N TexXXe YC/I0BUSAX.

B HacTosllLeM cTaHfapTe criyvyainHas norpeLwHocTb B U3MEPEHNN NePEMEHHON BENNYMHBI MPUHUMAaETCA B
BWAe YABOEHHOro CTaHAAPTHOIO OTKIOHEHUS 3TOW NepeMeHHON BEMMYMHBI. [OrpelHocTb n3MepeHns gonyckaeT-
ca onpefensiTb U ykasbiBaTb NOA0O6HO aHaNOrMYHOMY U3MEPEHUI0 B cooTBeTcTBMM ¢ MCO 5198 [2].

Korga yacTHble ownbkn (KoMBMHaLMS KOTOPbIX CO34aeT NOrpeLlHoCTb) He3aBUCMMbI O4Ha OT APYrol, ABNS-
I0TCA MasbiMy ¥ MHOTOYMC/IEHHBIMU W UMEIOT pacnpejenieHne no 3akoHy Maycca, ¢ 95 %-Hoil BEPOATHOCTLIO
NCTUHHAasA olWKnbKa (T.e., pa3HOCTb MeXAY U3MEPEHHbIM 3HaYeHNEM U AeNCTBUTE bHLIM 3HaYeHneM) byaeT MeHb-
e, 4em NOrpeLlHoCTb.

6.2.3 MakcumasibHO gonycTnmMmas cucTtemMaTmyeckasi morpewHocTb

MorpelHocTb N3MepeHnsa 3aBUCUT HACTUYHO OT OCTATOYHOr0 HecoBepLLEHCTBa Npubéopa (MHCTPyMeHTa) um
MeToda n3mepeHus. Nocne yctpaHeHUs BCeX N3BECTHbIX NOrpeLwHocTel (ownbok) kanmbposku npubopa, Twa-
TeNbHOW YCTAHOBKM M M3MEPEHUS TeM Xe cambiM NPUMOGOPOM U N0 TOMY Xe MeToAy MOrpeLHoCTb BCe PaBHO
oCTaHeTCA. DTOT KOMMOHEHT MOrPELHOCTM (OLWNOKN) Ha3blBAETCA «CMcTEMATMUECKAs MNOrPELUHOCTbY.

B pasgenax 7— 11 onucaHbl pa3nnyHblie MeToAbl M3MepeHus, Npubopsl ANA U3MEpPeHUsa nogadu, obuiero
Hanopa Hacoca, 4acToTbl BpalleHus, noTpebnsemoii MmowHocT Hacoca u NPSH B npegenax TO4HOCTU ANA Kiac-
coB 1mn2.

(6.7)
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Mpu6opbl N MeTOLbI, KOTOPbIE M3BECTHbI U UCMOML3YHOTCS NPU KafIMGPOBKe NPUBOPOB UK HA KOTOPbIE AaHbI
CCbIJIKM B MEXAYHAPOAHbIX U APYTUX CTaHAapTax, 06ecneynBatoT Npu X UCMOIb30BaHNM CUCTEMATUYECKME MO-
TPELLUHOCTM, HE NPEeBbILAKOLLME MAKCUMaIbHO AOMNYyCKaeMble 3HaYeHWs, NpUBeAEeHHbIEe B Tabnuue 6.1, cnefosa-
TeNbHO, 3TV NPUBOPLI M METOABLI M3MEPEHNS MOTYT GbITb MPUMEHVMBI AJ151 3aMHTEPECOBAHHBIX CTOPOH (NapTHEPOB).

Ta6nuuya 6.1 — MakcumanbHO 4ONYCTUMbIE 3HAYEHWUS CUCTEMATUYECKUX NOrpeLlHoCcTel

JonycTumMble 3HauveHus, %
HaumeHoBaHne nokasarens

Knacc 1 Knacc 2
Mopava + 15 +2.,5
YacTtoTa BpalieHusa + 0,35 +14
KpyTawmini MomeHT +0,9 +2,0
Hanop Hacoca + 1,0 +2,5
MoTpebnsiemas MOLWMHOCTb NpuBoAa + 1,0 +2,0

6.2.4 CymmapHas NorpeLlHoCcTb U3MepeHust

[pyroii cocTaBnsitoLLeil cyMMapHOU NOrpeLHoCcTy ABASETCS cayvaliHas NorpeLHoCcTb, BO3HUKaKwLWwas ns-
3a HECOBEPLLEHCTBA CUCTEMbI U3MEPEHUA WA N3MEPUTENbHBIX YCTPONCTB (NPM6GOPOB) N 06emx NpUYMH OAHO-
BPEMEHHO. B oTiMume oT cuctemaTMyeckoil NorpewwHocTy cnyyaiHas NorpewHocTb MOXET ObiTb YMeHbLUEHA
(cHMWXeHa) 3a cyeT yBENUYEHNS Yncna n3MepeHuii O4HOM 1 TOl e BeNnYMHbI (NapameTpa) Npy 04HUX U TeX Xe
YCNOBUSIX.

CyMMapHas norpeLHocTb U3MepeHns MOXeT ObITb BbluMC/ieHa NyTEM U3B/eYeHNs KBaApaTHOro KOpHS 13
CYMMbl KBapaToB CUCTEMATUYECKOI 1 C/lyYaiHOM norpewuHocTed.

CyMMapHasi NorpeLHoCcTb U3MepPEHUiA flo/mkHa GbITh ONpeesieHa, HacKOIbKO 3TO BO3MOXHO, cpasy nocrne
UCMbITaHWS, MPUHMMAs BO BHUMAaHWE YC/I0BMA U3MEPEHNS 1 paboTbl N0 MPOBEAEHMNIO UCTIbITAHWIA.

Ecnu BbINOMHEHbI PEKOMEHAALMMW, OTHOCSALLMECS K CUCTEMATUYECKO NOrpeLlHoCcTH, kak onucaHo B 6.2.3, 1
BCe TpeboBaHNs, OTHOCALWMECA K MPOLEeCCy NCMbITAHNSA, Kak ONnMcaHo B faHHOM CTaHgapTe, MOXHO Npeanoso-
XUTb, YTO CYMMapHasi NorpeLuHocTb (MpY 4OBEPUTENBbHON BEpOATHOCTU 95 %) He NPEBbLICUT 3HAYEHWIA, NpUBEeEH-
HbIX B Tabnuue 6.2.

Tabnunuya 6.2

[onycTumoe 3HayeHne CyMMapHOli MOrpeLuHOCT! U3MepeHuin, %
HavmeHoBaHune nokasartens

Knacc 1 Knacc 2
Mopava eQ +2,0 + 3,5
YacTtoTa BpaleHus en + 05 + 2,0
KpyTawmii MOMEHT e T + 14 + 3,0
Hanop Hacoca eH
MowHocTb Hacoca ePar + 15 + 35
MoLHOCTb Hacoca, BblYUC/IEHHASA NO KPyTALWEMY MO-
MEHTY ¥ YacToTe BpallieHus n, eP
MouwHocTb Hacoca, onpegensemas no norpebnse- +20 + 40

Mol MowHocTh aBuratena u KN4 asuratensa eP

6.2.5 TorpewHocTb onpeaeneHna Kra
KoathhmumeHTbl cymmapHoii norpeliHocTv onpegenenns Knj HacocHoro arperata v KM/ Hacoca cnegyet
paccunTbiBaTh MO CrefyoLWumM hopmynam:

enar - \[eQ +eH + e Par (68)

= Teo+eN+eN+en (6.9)
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ecnu KMJ paccunTaH U3 KPYTALLEro MOMEHTa M 4acToThbl BpalyeHus,

en=yjeQ+ef, +ep , (6.10,

ecnun KIMNJj paccuntaH U3 MOLWHOCTM Hacoca.
Mcnonb3ysa 3HauyeHns CymMMapHbiX norpewHocTel Tabnuubl 6.2, pacyeTbl N0 popmynam nNpueBeayT K pe-
3ynbTtatam Tabnuubl 6.3.

Tab6nunya 6.3 — PacueTHble 3Ha4YeHNsI CyMMapHbIX norpewwHocTel onpegenexns KMa

PacueTHoe 3HayeHue cymmapHon norpeLuHocTn

0
HavmeHoBaHve nokasatens onpepeneqmus KNA, %

Knacc 1 Knacc 2
O6wwmii KNJA arperarta, paccunTaHHbli no Q, e’Q +2.,9 +6,1
KMNJA Hacoca, paccumTaHHbii no Q, H, Twu n, +2,9 +6,1
KMJ Hacoca, paccumTaHHbil no Q, H, Parn T|as, en +3,2 +6,4

MorpewHocTun, npuBefeHHble BTabnuuax 6.2 1 6.3, ykasblBaloT HA BO3MOXHbl€ OTK/IOHEHUS 3HAYEHUA noka-
3aTens, NOIY4EeHHOrO NPN UCNbITAHUAX, OT PaKTUYECKOro 3HaYeHnsa 3Toro nokasatens.

6.3 3HayeHUsa AOonycKaeMbiX OTK/TOHEHUN

B KaX40M Hacoce MMeKTCH reomeTpuyeckme OTKIOHEHNSA OT YepTexel 13-3a NorpewHocTe N3roToBAeHns
ero getanein, c60poUYHbIX e ANHUL, U HAcoCca B LLe/IoM.

Mpu cpaBHEHUN pe3ynbTaTOB UCNbITAHNSA C TapaHTUPOBAHHbIMY Noka3aTensaMmu (paboynmm Toukammu) npe-
AYCMOTpEHbI A0NYyCKKN, BKAOYaKLWe BO3MOXHbIE OTKIOHEHUS pabounx aHHblX UCNbITYEMOro Hacoca OT Hacoca
6€e3 NorpeLwHoOCTeNn N3roTOBEHUS.

Heob6xoanmo nmeTb B BUAY, YTO AONYCKU Ha paboyee COCTOAHME Hacoca, T.e. NPOU3BOACTBEHHbIE OTK/IOHE-
HUSA, COOTHOCATCSH C NpakTMYeckKMMn nokasatenamum (gaHHbIMKW) HAcoca, a He C YC/1I0BMSAAMU NPOBeAEHUA UCNbiTa-
HWIA nownbKaMm n3mMepeHuin (NnorpewHoCTAMM).

Ona ynpoweHna pacyeTa rapaHTUPOBaHHbIX BeNWYUH pPEKOMEeHAYeTCsa BBeAeHWe [0onycKaeMblX
OTK/IOHEHWIA.

OTun gonyckaeMble OTKIOHEHUSA CYMMUPYIOT BIMSAHUE TeOMEeTPUUYECKUX OTK/IOHEHWN Ha pasinyHbie n3Mmeps-
emMble nokasatesnn 1 pasfIMyHbiX U3MEPSAEMbIX NOTPELHOCTER (MCNOMb3yeMbIX METOL0B UCMbITAHUA) HA U3Mepse-
Mble U pacyeTHble BEIMUYMNHbI.

OTn gonyckaemble OTKMOHeHUs =+ fQ +tHw = t4 ana nogaun, Hanopa u KMJA Hacoca COOTBETCTBEHHO
cnepyeT NPUMEHSATb K rapaHTuiiHblM Toukam QG; HG.

Mpu oTCYTCTBMM CNeLManbHOro corfaweHns Ha Ncnosib3oBaHue [0NYyCKOB HEOOXOAMMO MCNONb30BaTbh
3HayeHuns, npuBeaeHHble B Tabnuue 6.4.

Ta6nuuya 6.4

3HauyeHne [onyckaemoro OTK/IOHEHUsI

HanMeHOBaHME MOKA3aTENs (C y4eTOM NPOM3BOACTBEHHOIO OTKIOHEHMs!), %

Knacc 1 Knacc 2
Mopava tQ +4.5 +8
Hanop Hacoca tH +3 +5
KMp Hacoca ™ MuHyc 3 MuHyc 5

MHble 3HaYeHNUs AONYCKaEeMbIX OTKIOHEHWUI, HanpuMep, TO/IbKO B NONOXUTENbHYIO CTOPOHY (T.e. CO 3HAKOM
nnac), MOXHO OTOBOPUTL B JOTOBOpE.

XapakTepucTMKM HACOCOB CEPUINHOro NPOU3BOACTBA, NOA06PaAHHbLIE MO TUMNOBLIM XapakTepuctTukam, npuse-
[EHHbIM B KaTasiorax, 1 HacoCoB, UMEKLUX NOTPE6AAEeMYI0 MOWHOCTL MeHee 10 KBT, MOryT pasnnyaTbes. Lony-
CTUMble OTK/TOHEHUA ANA 3TUX HACOCOB NPUBEAEHbLI B NPUNOXEHUN A.
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6.4 TMopTBepXOeHME rapaHTuin

6.4.1 O6Lwwme cBeaeHUsA

MopTBEepXAEHME KaXA0ro rapaHTMPOBAHHOIO 3HaYeHNsA cnefyeT BbIMOMHATL MyTEM CpaBHEHNS pesy/bTa-
TOB MCMbITAHUSA C rapaHTUPOBaHHbIMU 3HAYEHUSMUW, OTOBOPEHHbLIMU B lOroBOpe (BKNHOYas accoLMMpoBaHHble A0-
nyckn).

6.4.2 NoaTBepXxaeHWe rapaHTuii No nogade, Hanopy v KM

Pe3ynbTaTbl n3MepeHuit AOMKHbI 6bITb NEpPecHUTaHbl HA HOMUHAIBHYH YacTOTy BpalweHns (Unu YacToTy
nuTalLLEro TOKa) cornacHo 6.1.2 n npegcrasneHsl B rpadunyeckoii popme. Kpneas xapaktepucTukmn, Hanbonee
NoJIHO OXBaTbIBaKOLLAsi peasibHO NoJlyYeHHble pe3ysbTaTbl (DEXUMHbIE TOUKM), MOKaXKET peasibHyo XapakTepucTu-
Ky AaHHOro Hacoca.

KoHTponupys rapaHTupyemyto Touky nogaum QGu Hanopa HB, cnegyeT yunTbiBaTb AOMYCKN MO FOPU30H-
TanbHOW ocn +fQ QGu no BepTuKanbHo ocn +tH HG.

[apaHTWs No Hanopy 1 nogaye cuntTaeTcs NOATBEPXAEHHON, ecnu kpueas xapaktepuctukn H(Q) nepeceka-
€T rOpU3oHTasbHYH U (UNTN) BEPTUKA/bHYHO IMHUM, 06pa3oBaHHble fonyckamy Mo Hanopy 1 nogaye, m60o XoTs 6Gbl
KacaeTcsl O4HOW M3 HMX (CM. pUCyHOK 6.1).

KM/ onpefensioT Asa TOYKA NepeceyeHnsi NOCTPOEHHON No pe3ynbTatam UcnblTaHuii kpusoii H(Q) c npsi-
MOV NnHMel nnn kBagpaTn4HoOW napaboioii, NpoxoasLen Yepes rapaHTupyemyro Touky QGHGU Havano koopan-
HaT XapakTepucTuKu, T.e. B TOM MecTe, rae BepTukanbHas NnMHUA, Npoxoaslasn yepes aTy TOUKy, nepecekaeT
Kpusyto t[(Q).

lapaHTupoBaHHOe 3HauveHue KM cuntaetcs NoATBEPXAEHHBIM, €C/IN €ro 3HaYeHve B JaHHOW Touke nepe-
ceyeHus 6onblue nnKn, kak MUHUMYM, paBHor|G(1 -~ ), cm. pucyHok 6.1.

MpumevaHune — EcnM peasnbHO M3MepeHHble 3HaYeHnsa Q 1 H npesbiwaloT rapaHTupoBaHHble QGu HB, HO
ocTalTca B npegenax gonyckoB QG+(tQQG n HG+(tHHG, a KMA Takke nexuT B npefenax Aonycka, To peanbHoe 3Hep-
ronoTpebsieHne MOXET OKa3aTbCs BbIlle YKa3aHHOTO B TEXHUYECKON XapaKTepucTUKe.

6.4.3 TloaTtBepxaeHne rapaHTuposaHHoro NPSH

[na nposepkn rapaHTupoBaHHoro NPSHR Heobxogumo cnegosath ykazaHuam 11.1.

6.5 Tony4vyeHne HeOBXOANMbIX XapaKTepUCTUK

6.5.1 O6T04Ka pabouyero kosieca no gnameTpy

Ecnu Bo BpeMsi UCMbITaHUIA OKa3blBaeTCs, UTO XapakTeprncTmka Hacoca Bbille Heo6xoAMMOoi (pacyeTHol), To
06bI4HO NPOBOAAT 06TOUKY paboyero Kkoneca no gnameTpy.
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Ecnn pasHocTb Mexay HeobxoAnMbIMU (pacyeTHbIMM) U U3MEPEHHbIMW 3HAYeHUSAMU Hebosblas, To
MOXHO M36exaTb HOBbIX UCMbITAHWIA, MPYMEHNB MeTOAbl NepecyeTa, KOTOpble NO3BOJISAIOT OLEHNTbL HOBbIE Xapak-
TEPUCTUKN.

MprMeHeHne 3TOro MeToAa 1 NpakTuyeckme AeiicTBus No 06Touke AmameTpa paboyero koneca AOKHbI
6bITb cOrnacoBaHbl 06eMMM CTOPOHAMM.

B npunoxeHun K gaHbl ykazaHus, KOTOpPbIe MOXHO NPUMEHUTb, eciv 06TOUKa HapyXXHOro gnameTtpa pabo-
yero Koneca He npesbllaeT 5 % AN HAcoCoB, TUMOBOW onpefenuTesnb KOTopbix K MeHee 1,5, unum noHmwxeHne
Hanopa npu 06 To4ke He npesBbiwaeT 5 %.

6.5.2 V3MeHeHne 4acToTbl BpalleHus

Ecnu Hacoc, paboTatoLwuii oT NpuBoga ¢ peryimpyemoii 4acToTol BpalleHusi, He 0TBeYaeT yCTaHOB/IEHHbIM
rapaHTUsiMm UM NpeBbIaeT rapaHTUPOBaHHbIE NoKasaTesnn, TO 3Ha4YeHWsl, NoNyYeHHblIe NPU UCNbITAHNAX, MOXHO
nepecunTaTtb Ha 4pyrylo 4acToTy BpalleHus, cneas 3a TeM, 4Tobbl He 6bina NpeBbilleHa MakCManbHO AoNnyCTu-
Masi NOCTOsAHHAsA YacToTa BpaleHusi. Ecnv HeT cneyuanbHOro cornaweHus, To MakcMasnbHO foMnycTiMas 4acTo-
Ta BpaleHns MOXeT B6bITb NpUHATa paBHON 1,02np. B 3TuX cnyvasx npoBefeHre HOBbIX UCMbITaHUiA He TpebyeTcs.

7 W3mepeHue nogayvu

7.1 Vi3amepeHune B3BeLlBaHVEM

MCO 4185 [3] gpaeT BCO HEOOX04MMYI0 MH(POpMaLUUIo ANA N3MepeHnsa nogaydm XnLKoctTm MeTo40oM B3BeLUn-
BaHuWA.

MeTo/ B3BELINBAHNSA, KOTOPbLI/ AaeT TO/IbKO 3HaYeHne cpefHeli nogayumn XXuUAKocTh 3a nepuo BpemeHu,
HeobXxoAMMOro AN 3ano/IHEHUS B3BELLMBAEMOrO pe3epByapa, MOXeT CUUTaTbCA CaMbiM TOYHBIM METOLOM U3Me-
peHuns nogaudun.

MorpelHOCTN 3TOro MeTofa CBA3aHbl C MPOLEeCcCOM B3BELLMBAHWSA, NOACHETOM BPEMEHU 3arno/IHEHUSA, On-
pegeneHnem NIOTHOCTU C y4eTOM TeMnepaTypbl XUAKOCTU, a Takkke MOryT ObiTb NOrPeLHOCTH, CBA3aHHbIe C
OTBOAOM MOTOKa (CTaTUYECKUIA MEeTOA) Un ANHAMUYECKUMUN SBNEHUSIMU B NpoLLecce B3BeLWMBaHNS (GUHaMmnyec-
KniA meTop).

7.2 MeTopg, n3amepeHnsa oobema

MCO 8316 [4] paeT BCO HEOOXOAMMYIO MHPOPMAaLMIO /19 M3MEePEeHUs NoAayun XUAKoCTn MeToLoM n3mepe-
HVA 06bema.

O6bEMHBIA MeTo MOX0X N0 TOYHOCTU U3MEPEHUSI HA METO/, B3BELLUMBaHNA, onpegenseT cpefHIo nogady
3a nepuoj BpeMeHu, Tpebyowmnincsa ans 3anonHeHNs eMKOCT N3MepeHus.

KannbpoBaHus pesepByapa MOXHO AOCTUYb NyTEM M3MepeHus o6bema BoAbl B3BELUVBAHMEM WU Hanos-
HEHMEM MEPHbIMW EMKOCTSAMU 06beMa baka.

O6beMHbIN METOA, UMeeT CBOM NOrpPeLLHOCTM, CBA3aHHble C kannbpoBaHem pe3epByapa, M3MepeHremM ypoB-
Heil, 13MepeHneM BpeMeHU 3anoIHeHNs, a TakKe MorpeLlHoCcTy, CBSA3aHHbIe C 0TBOAOM MOTOKa XuakocTu. bonee
TOro, cnefyeT NPoBepPATb repMETUYHOCTbL pe3epByapa, YCTpaHATb NPOTeYkn, ecnim 3To noTpebyeTcs.

C fpyroli CTOpPOHbI, UMeeTCs BapnaHT 06beMHOro MeToaa, KOTOPbI fonyckaeT UCNob30BaTh NPY UCMbITa-
HUSAX B €CTECTBEHHbIX YC/I0BUAX Ha pabounx mectax, rge Tpebyetcsa onpegeneHue 60nbLlIMX nogay notoka u
MOXHO MCMONb30BaTb eCTeCTBEHHbIE (MPUPOAHBbIE) pe3epByapbl, Kak eMKOCTU ANS U3MepeHus, 06bem KOTOPbIX
onpefensatT reoMeTpuyeckne ntonorpaguyeckme MeTogpl.

YkasaHusi N0 NpUMEHEeHNI0 3Toro Metoaa AaHbl B M3K 60041 [5]. Heob6xoanmo 06patuTb BHUMaHME Ha To,
4YTO TOYHOCTb 3TOr0 MEeToAa B HEMasI0li CTENEHM 3aBUCUT OT TPYAHOCTU M3MEPEHNS YPOBHEN BOAbI!, KOTOPbIE MOTYT
6bITb HENOCTOAHHBLIMW, HEPABHOMEPHbLIMU.

7.3 YcTpoiicTBa Cc nepenagom AaB/ieHNst

KoHCTpyKLMA, ycTaHOBKa 1 NPMMEHEHNe N1acTuH ¢ oTBepcTuem (guadpparm), cones, BoAOMepoB BeHTypu
onucaHbl B NCO 5167-1 [6], a NCO 2186 [7] npuBoaMT onucaHue cneymdukaumnii Tpy6onpoBoaoB NoacoeauHEHNS
MaHOMETPOB K yCTPOMCTBaM.

CnepyeT 06patuTb BHUMAHME HA MUHUMasIbHblEe NPSAMOIMHENHbIE YYacTKun TPy6bl, NPUCOEeANHEHHON Bbilwe
o TeYeHuto OT NPNBOPOB N3MEpPeHNs nepenajga gasneHns; nogo6Hoe onncaHne gaHo B [7] 4N pasnnyHbIX KOH-
domrypauuii Tpy6. Mpubopbl M3MepeHusi nepenana AaBneHns He06X0AMMO YCTaHaBNMBATb MO TEUEHNIO HIKE Ha-
coca (370 He OrOBOPEHO B CNPaBOYHbIX Tabanuax). CuntaeTcs, YTO HACOC MOXeT HapyLlaTb NOMIOXEHNUSA 4aHHOIo
MeXAyHapoAHOro ctaHgapTa, co3AaBas OTK/IOHEeHNS B 3HAYEHUAX NOTOKa Npy Hanuymum usrnba 90° B 04HON nnoc-
KOCTW 3a cyeT Kopnyca-ynTkn B NnocnefHe cTyneHn MHOrOCTyneH4aToro Hacoca win B BbIXO4HOM natpybke
Hacoca.
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Heo6xoAnMo mMeTb B BUZY, 4TO AnameTp Tpybbl 1 uncno PeliHonbAaca A0/MKHbI HAXOANTLCS B Npejenax,
OroBOpPEHHbIX B [7] AnsA kaxaoro Tuna npubopa (ycTpoicTea).

Mpu6opbl U3MEPEHNSI NOTOKA He AO/MKHbI ObITb NOABEPXEHBI BANSHUIO KAaBUTALUW WU AerasupoBaHmns, KOTo-
pble MOTyT BO3HUKHYTb, Hanpumep, B perynupytoLiem knanaHe. Hanvume Bo3gyxa MOXHO 06bIYHO O6HaPYXUTb
npu paboTe BO3AYLLUHbIX KNanaHoB Ha N3MepUTEeNbHbIX YCTPOCTBAX.

Heo6X0A1MO UMeTb BO3MOXHOCTb MPOBEPATH NPMOOPLI N3MEPEHNS Nepenagos AaBNeHns nyTem cpaBHe-
HMA UX NOKa3aHUI C NoKasaHNAMM XULAKOCTHOTO UK FPY30NOpLIHEBOro MaHOMeTpa, UauM ApyruMn kannbpoBouy-
HbIMW CTaHAAPTHLIMW MeToAaMu W3MepPEeHUs AaBfeHNs.

Ecnu cobniofeHobl Bce TpeboBaHWA CTaHAApTOB, TO KO3MULMEHTbI Nojayun, NpMBEAEHHbIE B CTaHAapTax,
MOTYT UCNONb30BaTbCA 6e3 KaNMbpoBaHnsa (3Ta/IOHMPOBAHUS U NMOBEPKN).

M3mepeHune pacxofa 1 KONMYecTBa XUAKOCT W 1 ra3oB MeTOAOM NepemMeHHOro nepenaja faBneHna—
BcooTBeTCTBMN CIOCT8.563.1, TOCT8.563.2, TOCT8.563.3, TOCT8.563.4, TOCT8.563.5.

7.4 TOHKOCTEHHble BOAOC/INBbI

Cneuudmkauum gns c60pku, yCTaHOBKM U UCMOMb30BaHWSA NMPSAMONMHENHBIX WU TPEYTO/TIbHbIX TOHKOCTEH-
HbIX BOLOC/MBOB faHbl B ICO 1438-1 [8], NCO 4373 [9] n cogepxaT onncaHvwe ycTpoiicTBa 413 U3MepeHus
YPOBHS.

Heob6xoa1mo 06paTnTh 0c060€ BHUMaHUe Ha BbICOKYH YyBCTBUTEbHOCTb 3TUX YCTPONCTB K COCTOSHUIO
NoTOKa BbILLE MO TEYEHUIO 1, TAaKUM 06pa3oM, K HE06X04UMOCTH CTPOroro BbiNOSIHEHUA TpeboBaHuil, NpeabsaBNs-
eMbIX K MOABOAALLEMY KaHauy.

[ns ncnonb3oBaHUA HacTOALEro cTaHgapTa HavMeHblUee AeneHune LWKanbl Bcex Npubopos, NCnosb3ye-
MbIX 4715 U3MEPEHNA Harnopa Ha BOAOC/MBE, He A0/HKHO npeBbiwatb 1,5 % u3mepsemoli CKopocTu noToka
(nogaumn).

7.5 MeTobl n3MepeHns CKOPOCTU Ha y4dacTke (OTpeske)

3TN MeTofbl CBA3aHbI C U3MEPEHUAMY MOAAYN B 3aKPbITbIX TPYO60NpPoBOAaX, UCMOMb3YA CYUETUMKM MOTOKA Y,
COOTBETCTBEHHO, cTatnyeckme Tpy6ku Muto. CNOXHOCTbL 3TUX METOL0B He onpaBAbliBaeT UX NPUMEHEHNUA AN
MCMbITaHW N0 Knaccy 2, HO MHOTAa OHW ABNSIOTCA eANHCTBEHHbIMK cnoco6amy Npy UCTbITAHUM HACOCOB € 60/1b-
LWMMKU nogavamu npu ucneiTaHum no knaccy 1.

3a UCKNI0YEHNEM OYEHDb AJ/IMHHBIX TPY6ONPOBOAOB, NPELNOYTUTESIBHO pacnosiaratb U3MepUTEsIbHYI Cek-
Um0 (ceyveHne) BBEPX MO TEYEHMIO OT Hacoca, YTob6bl n3bexaTb CANLWLKOM 60/1bLLION TYPOYNEHTHOCTM UK 3aBUXpe-
HVA NoToKa.

7.6 MeToAbl U30TOMHbLIX UHOMKATOPOB

MeTogpl, ncnonb3yemble 4719 U3MEePEHNS CKOPOCTM NOTOoKa B Tpyb6ax, — MeTo[, pacTBopeHus (BNpbICKMBa-
HWSA HA NOCTOSIHHO CKOPOCTW) U METOA TPaH3MTHOTO BPEMEHM, onucaHsl B ICO 2975-1 [10], NCO 2975-2 [11],
NCO 2975-3 [12], CO 2975-6 [13], NCO 2975-7 [14]. KaxAblii MeToA NCMONb3YeT AN pagnoakTUBHbIe, UK
XUMUYECKNE VHANKATOPbI.

Ecnn cpaBHMBaTb C MeToAamMu onpefeneHns CKOpocTn Ha oTpeske (yyacTke), TO MeToAbl MHANKATOPOB
pacnpocTpaHATCA TONLKO AN1S UCMbITaHWI Mo knaccy 1. VX 4O/MKHbI TPOBOAWTL TOBKO CNEeUnanuncTsl, Npy 3ToM
cnepyeTt MeTb B BUAY, YTO MCNOJ/Ib30BaHNE paanoakTUBHbIX NHAMKATOPOB OTHOCUTCS K rpynne onpegeneHHbIX
OrpaHNyYeHNiA.

7.7 Opyrvie metoabl

HekoTopble annapatbl (MpMbopbl), Takne Kak TypouHbl, BEPTYLLUKKW, anekTpomarHutHbele (MCO 9104 [15]) nnn
YyNbTPa3BYKOBbIE, BUXPEBbIE CHETUMKM 1 CHETUMKN NEPEMEHHOW CKOPOCTH, Takxe [0nyCcKkaeTcs NPUMEHATb, HO
Heob6xo4umo yb6eanTbea B TOM, YTO OHW KanmbpoBaHbl 3apaHee 04HUM U3 METOA0B, NPUBELEHHbIX B 7.1 nan 7.2.
MpW NOCTOSAAHHOI yCTaHOBKE Ha MeCTe MCMNbITaHNii He06X0AMMO NPeAyCMOTPEeTb BO3MOXHOCTb UX MepUoANYECcKo
NOBEPKN N KANIMOPOBKU.

M3mepuTenb noToka (pacxofoMep) v CBA3AHHYH0 C HAM U3MEPUTENIbHYIO CUCTEMY KanIMbpyroT COBMECTHO.
KannbpoBky 06bI4HO NPOBOAAT B pabounx ycnoBmax (4aBneHne, Temnepartypa, kauecTso BOAbl) nepes nposese-
HMEM UCMbITaHUI; He06X0AMMO 06paTUTb BHYUMaHWe Ha To, YTOObl NPU UCMbITAHUM pacxofoMep He noaBeprasncs
B/ISIHWIO KaBuTaLuuu.

Typ6UHHBLIM 1 3N1EeKTPOMAarHMTHbIM pacxogomepam He TpebyeTcs ANUHHAA npamas Tpy6a ana nogsoaa (ons
60/bLUMHCTBA C/TyYaeB AOCTATOYHO UMETb A/IMHY, PaBHYH NATY AnameTpam Tpy6bl) AN NONyYeHUs nokasaHui
BbICOKOW TOYHOCTU. YNbTPa3ByKOBblE pacxofoMepbl O4eHb YYBCTBUTE/bHbI K NepepacnpefeneHunio CKOpocTn 1
[OJDKHBI ObITh KaIMBPOBaHbI NpY hakTUYEeCKnX ycnoBuax ux paboTsl. icnonb3oBaHne Takmx pacxogoMepoB A,0/1-
XXHO 6bITb OFpaHNYEHO 2-M K1aCCOM UCTbITaHWA.

7.8 PacnonoxeHue cedeHund ans n3amMepeHns nogadu

MpakTuyeckn pekomeHgyeTCa nNofjayy Hacoca U3MepATb Ha BbIXOfe M3 Hacoca nocse mecT oT6opa
XUAKOCT U Ha COBCT BEHHbIE HYX bl HAcoca (OxNaxaeHne, NPOMbIBKY, CMasky, nogady B YN0 THEHNE U T.4.).
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Mpun ncnblTaHWaX Ha MecTax aKcnyaTauny HaACOCOB UMK B Cllyvae TexHUYecKoli HeBO3MOXHOCT 1 o6ec-
neuynTb ykasaHHoe TpeboBaHNe [onycKaeTCcan3MepeHne nojayum Ha BXOAHOW NnHuK Hacoca. [MNpu onpegeneHun
MecTa pacnosioXXeHNs MepPHOT0 CeYEHNSA Ha HaNOPHOW NMNHWK cnegyeT CYATaTb, YT O N0 BANAHWIO HA HEPaBHO-
MEpPHOCTb MOTOKa HACOC 3KBMBA/IEHT €H M3rnby Tpy6onposoga nogyriaom 90° B N10CKOCT U, coBNajarlLLeil ¢
NA0CKOCT b0 U3rnba oTBOAA Hacoca.

7.9 V3mepeHne 1 NorpewwHocTb N3MepeHns nogaym

M3mepeHune nogaum B Buge ob6beMa M Macchl XMAKOCT M B €AVHULY BPEMEHM AoNnycKae T ca ocyLwecTB-
NATb N06bIM U3 BbILLEN3NOXEHHBIX METO0B.

KOHKpeTHbIN MeTog n3mepeHns nogaum ykasoisatoT B [MM. MorpewHoc T n3MepeHnsi Nogaun SO/MKHbI
COOTBETCTBOBAaTb Tabnuue 6.2 4nA cOOTBETCTBYIOLWEro k/lacca TOYHOCTW.

8 WM3mepeHMe Hanopa Hacoca

8.1 O6wme cBeneHns

8.1.1 MNpuHUMN n3mepeHns

MonHbI Hanop Hacoca onpeaensoT B COOTBETCTBMU C €r0 onpegesnieHneM, npueedeHHsiM B 3.1.19. Boipa-
XEHHbI Kak BbiCOTa CT0/16a nepekaynBaeMoin XXnAKOCTU, OH NpeAcTaBaseT coboli aHepruio, nepefasaemyto Ha-
COCOM efjMHULLE MacCChbl XUAKOCTU, [Ee/IEHHYI0 Ha YCKOpPeHVe CBOBOAHOIO NafeHuns.

MoHATVE HaNop MOXHO 3aMeHUTb Ha yAenbHyl aHepruio y = aH, (cm. 3.1.20), 4To npeacTaBnseT cobow
3Hepruto, nepegasaemMyo HAaCOCOM eMHNLE MACChl XXUAKOCTU, XOTA TaKoe onpejesieHne NpuMeHseTcsa pexe, HoO
pekomeHayeTcA.

Pa3nunyHble 3HaYeHns, pekoMeHAoBaHHbIe ANA pacyeTa Hanopa (cm. 3.1.19), cneayeT, Kak npasuso, onpe-
[enaTb BO BXOAHOM CeYeHun S, 1 B BbIXOAHOM ceveHun S2 Hacoca (unu arperata B KOMNAeKTe ¢ UTUHramu,
KOTOpble NPUCYTCTBYIOT NPU UCMbITaHuK). MpakTnyeckun, 4N ygoocTsa u TOYHOCTU pacyeTa, M3MepPeHns NPoBOAAT
B OCHOBHOM B NOMEpPEeYHbIX CeYEHUAX St Sz HEMHOTo HWXe OT S, 1 Bbilwe oT S2 (pucyHok 8.1). Heobxoaumo
yuYuTbiBaTb NOTEPU OT TPEHUS XUOKOCTU B TPybOe Ha yyacTkax mexgy S, n Sr — HJlwn mexpgy S2n S2.— Hj2
(HensbexHble MeCcTHble NOTepy Hanopa), NOJHbIA Hanop Hacoca Npu 3TOM crefyeT BblUNCAATb No hopmyne

H=H2- Hn+ HJH Hr, @.1)

rae HH v 42— nonHble Hanopbl B ceveHnax Stu S2.

8.1.2 Pa3ninyHble MeToabl N3MepeHns

B 3aBMCMOCTV OT YC/I0BWi1 YCTAHOBKN HAcoca u pacnosioXeHus cetn TpybonpoBooB Hanop Hacoca mMo-
XeT ObITb onpeAeneH Uan oTaeNbHbIM U3MEPEHNEM Pa3HOCTW AaB/ieHNs Ha BXxode v Bbixoge AH, nnm nsmepexu-

€M Pa3HOCTWN AaB/1IeHNA Ha BXOo4e U BbiXoae ve- u, I'Ipl/lﬁaBﬂﬂﬂ K Heit Pa3HOCTb CKOPOCTHbLIX HaNnopoB, eC/in OHa

nmeetcs (CM. pucyHok 8.8).

MonHble Hanopbl MOXHO Takxe nonyvyaTb U3 AaHHbIX AaBAEHNS B TPy60onpoBogax an U3 M3MepeHuii ypos-
Hell BoAbl B XpaHuauuax (eMKOCTSAX). B aTux cnyvasx ncnonb3ytTtcs Tpe6oBaHus 8.2 — 8.4, kOoTOpble UMEIT
[eno ¢ BbIGOPOM 1 PacnosioKeHNeM MEPHbIX CEYEHWI, pa3NNYHbIMU N3MEPUTESTbHBIMW CPeACcTBaMu, KOTopble
MOryT 6bITb MCNO/b30BaHbI, U ONpeaeieHMeM CKOPOCTHOrO Harnopa.

8.1.3 MorpeLwwHoCcTb N3MepPEHNIA

MorpelwHoCcTb 3MepeHusi 06LLErO Hanopa Hacoca MOXHO NOYYUTb NyTEM CYMMUPOBAaHMUS NOrpeLuHocTel
KaXx4oro CoCTaB/IAOLLEr0 nokasaresns; Takum o6pa3om, cnocob NpoBeAeHns pacyeTa 3aBUCUT OT MeToga npoBe-
[EeHUs1 U3MepPEHNiA, 1, HACKO/IbKO 3TO BO3MOXHO, 3[1eCb MOXHO JaTb UCXOAHYH0 06LLYH0 UHOPMaLMIO O pas3iny-
HbIX BO3HUKAIOLLMX OTK/TOHEHMAX (MOrpeLHOCTSX):

- NOrPeLIHOCTH (OLWMGKM) B MU3MEPEHNN BbICOTbI B OCHOBHOM HE3HAUYUTEsIbHbI N0 CPaBHEHWIO C APpYrMMU
MCTOYHMKAMMN MOTPELLHOCTH;

- NOrPeLUHOCTM CKOPOCTHOTO Hanopa BO3HWKAKT, C OZJHOl CTOPOHbI, OT NOrPeLLHOCTH NPU U3MEPEHUUN CKOPO-
CTell NoToKa (UM nNogaun) v Naowaan Ce4YeHus, ¢ Apyroit CTOPOHbI, OTTOM0, YTO NPUHATLIE 1/2/243a pacyeTHoe
3HauYeHMe cpefHero CKOPOCTHOrO Hanopa, sIBASILWEerocst 3HadeHMeM nNpubM3nTeNbHbIM, KOTOpPoe nNpuobpeTaeT
60/bLUYI0 TOYHOCTb MpY 60/1ee paBHOMEPHOW CKOPOCTU MepemeLleHns. 3TN NOrpeLHoCcT MOryT 6biTb OYEHb
BaXKHbl, KaK 3HAYEeHNs1 OTHOCUTESIbHbIE, /151 HU3KOHANOPHbIX HACOCOB;

- NOTPEeLLUHOCTM MpY U3MEPEHUN YPOBHEN 1 faBneHnii cnefyeTt paccunTbiBaTb B K&XKA0M KOHKPETHOM Chy-
Yyae, yunTbiBasi He TO/IbKO TUM UCMNOJIb30BAHHOIO Npuéopa, Ho Takxe M YCNoBUSA ero NpUMeHeHns (KoNn4ecTBo
ApeHaXHbIX 0TBEPCTUI, BOAOHENPOHNLLAEMOCTb COeANHUTENbHbIX IMHNIA), @ Takke XapakTepucTuku notoka (He-
paBHOMEpPHOCTb, BMEHWE, OTK/TIOHEHNE, faBNEHME).
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H=H2-Hb
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MpumeyvaHnsa
1 Hak/ioHHOEe pacrnosioXeHne Hacoca nokasblBaeT, YTO Zy W z2 WK Zr W Z2, COOTBETCTBEHHO, MOTYyT pas/inyaTbes,

uTo NoapasyMeBaeT pasnuyMe COOTBETCTBYIOLUX AABMEHMWIA.
2 Ha pucyHke nokasaH NpuHUMN AeicTBMSI HAacoca, HO He TexHUYeckue getasnu.

PucyHok 8.1 — OnpefeneHne NosHOTO Hanopa Hacoca

8.2 OnpepenieHNe MEPHbIX CeYEHUN

8.2.1 VcnbliTaHMe Hacoca Ha CTaH4apTHOW ycTaHOBKe (CTaH4apTHOM CTeHAae)

8.2.1.1 MepHoOe ceuyeHne Ha Bxoae

Korga Hacoc ucnbiTbiBalOT HA CTAHAAPTHOM UCMNbITATE/IbHOM CTEeHAe C YyC/I0BUSAAMU, Kak onucaHo B 5.3.2,
MepHOe ceyeHne Ha BXo/le Hacoca [JO/IXKHO pacnosaraTbCs Ha pacCTOAHUN BYX AMameTpoB OT BXOAHOIo natpy6-
Ka Hacoca BBepX Mo TeYeHuto (T.e. MPOTUB TeYeHunsa), ecnu No3BonseT nogsogsauas Tpybéa. Ecnm gnmHa tpy6sl
HegocTaTtoyHasa (Hanpumep, KOPOTKUIA pacTpy6) 1 HeT 3a61aroBPeMEHHOr0 COrlacoBaHUsA, UMEKL Y CSA NPAMYI0
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yacTb TPY6bl HEO6X0AMMO NOAENUTb KaK YA0GHO MO MECTY BBEPX UM BHW3 MO HANPaB/IEHMIO NMOTOKA OT MEPHOTo
ceveHusi (HanpumMep, B OTHOLLIEHMW BBEPX: BHW3 MO TeUEHUIo kak 2:1).

MepHOoe ceyeHune Ha BXOfe [O0/IKHO HAaXOAUTLCS Ha NPSIMOM OTpe3ke TPy6bl O4HOrOo AramMeTpa COOCHO COo
BXOZHbIM NaTpy6KOM HAcoca, YTo6bl YCOBUA ABVMKEHUS NOTOKA 6bIIN Kak MOXHO 6/MKe K pEKOMEHAYEMOMY B
5.3.2. Mpu Hannuum nsrmba Ha KOPOTKOM yyacTke TPyGbl Nepes MEPHbIM CEUYEHMEM BBEPX MO TEYEHUIO U UCMOb-
30BaHUM OHOTO WK BYX OTBEPCTMI 0T6Opa AaBeHUs (4715 Knacca 2) OHM LO/KHbI pacnosaraTbCs nepneHguky-
NAPHO K NIOCKOCTH M3rnéa.

MpumevaHne
1— nNnHMA nonHoro Hanopa (MNOSHOWN 3Hepruu).
B aTom cnydae And ropusoHTasibHoro sana z" = zD=zr

PucyHok 8.2 — OnpegeneHre NosHOMO Hanopa Hacoca (M3omeTpuuyeckas WancTpayus)

Mpu ncneiTaHMM No Knaccy 2, ecnm OTHOLEHNE CKOPOCTHOIO Harnopa Ha BXoJe K NOJIHOMY Hanopy Hacoca
OYeHb Hu3Koe (MeHee 0,5 %) ¥ cBefeHUS O NOJIHOM Hanope Ha BXO4Ee He OYeHb BaXHbl (He TpebytoTca And
ncneitaHnii NPSH), gonyckaeTcs, 4Tobbl MepHOe ceyeHne oTbopa AaBeHns HaxoAnI0Ck HENOCPEACTBEHHO Ha
BXOAHOM (hnaHLe Hacoca, a He Ha TpybonpoBoge (Ha paccTosHUM ABYX AMaMeTpoB OT dhiaHua BBEpX MO
TeueHuto).

MonHbI Hanop Ha BXoge onpeaensalT U3 N3MEPEeHHOro Hanopa U3MepuTeslbHbIM NPUOGOPOM U3 BbICOTI
M3mMepseMoli TOUKN Haj 3Ta/loHHOWM NAOCKOCTbIO U M3 CKOPOCTHOMO Hanopa, paccyMTaHHOro kak ecnu 6bl BO BCa-
cbiBawLL el Tpybe npeobnagano paBHOMEPHOE ABMKEHNE XNLKOCTU.

MMorpelwHoCcT Npu U3MepeHnn Hanopa Ha BXoAe MOryT MPOUCXOAUTbL YaCTUYHO 13-3a NpeaBapuTesibHOro
3aBUXPEHNA NOTOKA. DTN OTK/IOHEHUSA MOXHO 06HaPYXUTb U UCNPaBUTL CeAYIOLLNM 06pa3oM:

- eC/IM HacocC BcacblBaeT 13 pesepByapa co CBOOGOAHOW NOBEPXHOCTLIO, re ypOBEHb BOAbI U AeCTBYyOWEee
Ha Hero fassfieHne NMOCTOAHHbI, TO NOTEPSA Hanopa Mexay pe3epByapoM U M3MepuTe/lbHbIM CEYEHNEM Ha BXoAe
npu OTCYTCTBMM 3aBUXPEHUSA NMPONOPLMOHasbHA 3aKOHY KBaApaToB CKOPOCTU NOTOKa (nogayun). 3HavyeHue obuiero
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Hamopa Ha BX04e A0/MKHA NOAUMHATLCA 3TOMY Xe 3aKoHy. Ecnu adphekT npeLuecTBYIOLWEro 3aBUXPEHNS Npu
HW3KNX CKOPOCTSIX NOTOKA BEAET K OTK/IOHEHWI0 AaHHOTO COOTHOLEHNS, TO 06LLMiAi M3MEPEHHbI Hanop Ha Bxoae
[l0o/KeH 6bITb OTKOPPEKTUPOBAH, NPUHNMas B pacuyeT 3Ty pasHuuy (CM. pUCYHOK 8.3);

- €C/IM HacoC BcackiBaeT 3 pe3epByapa C HeMoCTOSIHHBIM YPOBHEM 1 aB/IEHUEM, TO HE06X04MMO BbIGpaTh
Lpyroe MepHOe ceveHue A5t U3MepeHns Ha Tpy6onpoBoae, rAe TOYHO M3BECTHO 06 OTCYTCTBUM NPELLLECTBYHO-
LLLEr0 3aBUXPEHWS], a TaKXKe yUecTb NoTepu Hanopa mMexay ABYyMs MEPHbIMI CEYEHUSIMU (a8 HE HEMOCPEACTBEHHO
B MECTe M3MepeHuUs 06LLEero Hanopa) Takke, Kak 3To ON1caHo BoilLe.

8.2.1.2 MepHoe ceuyeHune Ha BbiXoae

O6bIYHO MEPHOE CeYeHMe Ha BbIXOe pacnonaraeTcs Ha pacCcToaHUY 4BYX AnamMeTpPOoB OT BbIXOAHOIO nar-
pybka Hacoca. [lns HacocoB, y KOTOPbIX CKOPOCTHOM HaMop Ha Bbixofde MeHblle 5 % MosHOro Hanopa Hacoca,
4NS 2-ro knacca ucnbiTaHns MEpPHOEe CeYeHne Ha BbIXO4e MOXET pacnosararbCs HeNOCPeACTBEHHO Y BbIXOAHOIO
natpybka uam Ha camom BbIXOAHOM naTpy6ke.

MepHoe ceueHne Ha BbIX0Ae AO/MKHO ObITb PACNOIOXKEHO Ha MPSAMOIMHEIHOM yyacTke Tpy6onpoBoaa, co-
OCHOM BbIXO4HOMY NaTtpybkKy Hacoca, ¥ UMeTb C HAM OAUHAKOBbIA AnameTp. Ecnn B MepHOM ceyeHun nmeroTcs
O/1HO UNN ABa OTBEPCTUA 418 0TOOopa AaBieHns (Npu UCNbITaHUK MO 2-MY KNaccy), OHU AO/DKHbI 6bITb NepneHm-
KYNISAPHbI K NJIOCKOCTU «YNUTKW» UK Ni060ro nsrnba kopnyca Hacoca (CM. pUuCyHOK 8.4).

O6LMiA Hamop Ha BbIXoAe craraeTcst U3 U3MEPEHHOrO Hanopa, BbICOTbl U3MEPSIEMOI TOUKN Haj, 3TaSIOHHO
NOBEPXHOCTbLIO N CKOPOCTHOrO Hamnopa, paccunTaHHoOro kak ecnv 6bl B HaNOpHOM Tpy6onposoae npeobnajana
paBHOMEpPHasi CKOPOCTb ABMXEHUS XUAKOCTH; Ha pacyeT (onpegeneHne) obLero Hanopa MOXeT BANATbL 3aBUxpe-
HVe NoToKa, BbI3BaHHOE paboToil Hacoca, UM HepaBHOMEPHOW CKOPOCTbIO, UK Nepenagom AaB/eHus; 0T6op
JaB/IEHNS MOXHO PacnofioXuTb nogasblie BHU3 N0 HanpaBneHuo ABMKEeHUA noToka. MoTepu Hanopa Mexay
MEpPHbIM CEYEHUEM U BbIXOAHbLIM NaTpybKOM Hacoca B 3TOM ciiyvae cnefyet yuuTbiBaTb (CM. 8.2.4).

Touka oT60pa AaBneHus

PucyHok 8.4 — OT60p faBfieHnss B TOUKe (TOYKaX), pacnosioKEHHbIX NepneHanKynapHo
K M/IOCKOCTN «YJIUTKWU», UK, COOTBETCTBEHHO, NIOCKOCTU n3rnba
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8.2.2 VcnbITaHMe Hacoca c apMaTtypoii

Ecnu ncnbiTaHnsa SBASAKOTCA KOMOWHUPOBAHHBIMU ANA Hacoca U NnoAsoAswWe n oTBoAAWER apmaTypbl,
cuuTawleiica HeoTbeMeMON YacTbio Hacoca, NonoxeHus 8.2.1 cnegyet NPUMEHATb K BXOAHbIM U BbIXOAHbIM
dnaHuam apmaTtypbl BMeCTO (haHLeB Hacoca.

B aTOM criyyae AONOMHUTENbHbIE NOTEPYM 3a CHET apMaTypbl OTHOCAT K HAcocy.

Tem He MeHee, ec/ly rapaHTUpyeTca TONbKo 3hhekTMBHOCTL paboThl Hacoca, Heo6XxoaMMO onpeaensaTb
noTepun OT TPEHWA M BO3MOXHbIE MECTHblE MOTEPU Hanopa MexXAy MepHbIMU CEYEHUAMMN Ha BXOAE W BXOAHbIM
¢naHuem Hacoca M MeXAY BbIXOAHbIM (hNaHLueM 1 MepHbIM CeyeHueM Ha Bbixofe HJ2 B COOTBETCTBUU C
MeTO[OM, ONUCaHHbIM B 8.2.4 N NPUHATBLIM BO BHUMAaHWE Npu pacyeTe NOSIHOro Hanopa Hacoca.

BbileynomMAHyTOe NpuMeHAeTCs, ecim apmatypa — 4acTb 060py0BaHusa v, Takum obpasom, AsnaeTcs
HeoTbeM/IEMOI YacTbio Hacoca.

8.2.3 MorpyxHble 1 CKBaXMHHble HACOChbI

Hacocbl 3TOro Tna Henb3A UCMbITaTb HAa CTaHAAPTHbLIX YCTAHOBKaxX, kak onucaHo B 5.3.2, cxema mx ycTa-
HOBKM NokasaHa Ha pucyHke 8.5.

MonHbI Hanop Ha BXO4e paBeH BbICOTE PacnofioXeHus CBO6GOAHOTO yPOBHS XMAKOCTU, 3aKaunBaemoi
HacocoM, OTHOCUTE/IbHO 3TASIOHHOM NOCKOCTK, NJIOC HANop, paBHbIli MAHOMETPMYECKOMY faBNeHUI0 Haj nosep-
XHOCTbI XUAOKOCTWU.

Mo cornacoBaHnio M3roTOBUTENA 1 3aKa3umka Jonyckae T CANPOBOANT b UCMbl T aHWA MOTrPYXHbIX U CKBa-
XWHHbIX HACOCOB B FOPU30H T aslbHOM NOTOXEHUN.

H”-zy +_pglL+/~pL"Z2ML Hi =zl
ul H ., PM2 , PR2 /7 Ul
H2-Z72 +/p f+£f (ZM2-Z2)+ 2g 2-224 -9+ p (2 2
ul
H=z2 —2y + H=22 - Zr +Pm2 + Pf2 -z )+ U
Y P9 p 29 2 M e TR Yy

PucyHok 8.5 — VI3mepeHne nosiHoro Hamopa Hacoca H ans pas/imyHbIX TUMOB MOrPY>KHbIX HACOCOB

B 3aBMCMMOCTU OT 06CTOATEILCTB MOJIHLIA HAMOP HAa BbIXOAE MOXHO ONpeaennTb UM U3MEpPeHNeM faBie-
HUSI B HarHeTaTe/ibHOM Tpy6onpoBoge (cM. 8.2.1.2), uiun, ecnn Hacoc nogaeT XUAKOCTb B pe3epByap co CBO60S-
HOVi MOBEPXHOCTLIO, N3MEPEHMEM YPOBHA B AaHHOM pe3epByape. B 3ToM cayyae npu yCNOBUU, YTO XUAKOCTb Y
MOBEPXHOCTU HAXOAUTCS B COCTOSIHUM MOKOSI, HANoOp Ha BbIXOAE PABEH BbICOTE CBOGOAHOW MOBEPXHOCTM XULKO-
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CTV B €MKOCTb, B KOTOPYI0 HACOC 3aKayuBaeT, Haj 3KBUBA/IEHTHOI NIOCKOCTbIO MOC HAMOP, 3KBMBA/IEHTHbIN
MaHOMeTpUYeCcKoMY AaBfeHNI0 Haj, 3TON NOBEPXHOCTHIO.

Mpn 3TOM cnegyeT yunTbiBaTh BCE BUAbI NOTEPL HAMOPa MeXAy MePHbIMU CEYEHNAMMU.

Mpn Heo6xoAMMOCTH, NOTEPU Hanopa n3-3a TPEHUSA MeXAY MEPHbIMU CeYeHUAMM N KOHTPaKTHbIMU rpaHuua-
MW Hacoca MOryT ObITb onpegesieHbl COrnacHo MeTody, onMcaHHomy B 8.2.4. MecTHble NoTepu Hamnopa u3-3a
ocobeHHocTel Lenu (cxembl) TpybonposoAa 1 pasnyHoi apmaTypbl (BcacbkiBatoLLero unbTpa, 06paTHoro kiana-
Ha, 13rnba Ha HarHeTaTeNlbHON NUHMKN, BEHTUNEN, paclupuTenein 1 T.n.) 4O/HKHbI MakCuMasibHO oroBapmBaTbCs B
KOHTpaKTe CTOPOHOI, KoTopas npefocTaBnseT 3Ty apMartypy. Ecim 370 HEBO3MOXHO, NoKynaTtesib U Npou3BoAn-
Tenb (NoCTaBLLMK) Nepes Ha4yanoMm UCMbITAHUIA AO0/KHbI COrNacoBaTb BO3MOXHbIE 3HAYEHWS.

Tak Kak NorpyxHble HacoCbl 06bIYHO HE UCMbITHIBAIOT CO BCEMW HEOOXOAUMbIMY BEPTUKASIbHBIMU TPy6Oonpo-
BOJaMu, UCKNYasa NpuemMoyHble UCNbITaHNsa Ha paboyem MecTe, NoTepu Hanopa OT TPEeHWs B HeLoCTaloLmx
YacTAX JO/KHbI ObITb YYTEHBI U OrOBOPEHBI (COrnacoBaHbl) ¢ nokynartenemM. Ecim Bo3HWKkaeT HEO6XOAUMOCTb
NoATBEPXAEHUS pacyeTHbIX XapakTepuUCTUK Npy yCTaHOBKe Ha paboyem MecTe, TO 3TO AO0/IHKHO ObITb OTOBOPEHO
B 10roBOpE.

Mpn ucnbiTaHUM HACOCOB 3TOrO TUMA B AOrOBOPE CrieAyeT ykasaTb, pacnpoCTPaHATCA N rapaHTUmM TONbKO
Ha HacoC UM Ha HacocC C y4eToM apMaTtypbl.

8.2.4 TloTepu TpeHUA Ha BXOhe W BbIxoae

lapaHTMM no 4.1 OTHOCATCA K BXOAHOMY W BbIXOLHOMY (pnaHuaMm Hacoca, a TOYKA W3MepeHus
JaBneHns (MepHble CeyeHus), kak npasuio, PacrnosiokeHbl Ha onpefeneHHOM pPacCTOAHMM OT 3TUX hNaHLEeB
(cm. 8.2.1 — 8.2.3). M03TOMY MOXET BO3HWKHYTb HEO6XOANMOCTb NPUGaBUTL K 06LLEMY U3MEPEHHOMY HaNopy
Hacoca notepu Hanopa u3-3a TpeHus (-l n HJ2) mexay Toukamu nsmepeHust (MEpPHbIMU CeYEeHNAMN) 1 hnaHuamm
Hacoca.

Takylo KOPPEKTUPOBKY CrefyeT NPUMEHSATb, ecru:

H/1+ Hj2> 0,005 H, gna knacca 2 nam

H/1+ Hj2> 0,002 H, ansa knacca 1.

Ecnu Tpy6a mexay nsmepseMbiMu To4ykamu 1 dhnaHuammn He 3acopeHa, npsMas, UMeeT paBHble nonepeuy-
Hble cevyeHuns u anauHy L, torga:

b 29 (8.2)
XonpeaensitoT U3 BbIPpKEHUS:

1 [ z51 k 1

yIk ~2toAl\Redk  3.7DJ’ (8.3)

rAe K — LepoxoBaToCTb TPYObl (3KBUBAIEHTHAS);
D — pwnameTp Tpyobl;

]
D — oTHOocuTeNbHas LWepoXxoBaToCTb TPY6LI.

B npunoxeHun L nokasaHo, Hafo Ny AenaTb KOPPEKTUPOBKY U Kak ee paccunTartb, eC/im Heo6X0AMMO.

Ecnun Tpy6a 3acopeHa, Henpsmas, He MMeeT paBHOMEPHOro NOMepeyYyHoro cevyeHns, To Heo6xoaMMoCTb
NPUMEHeHNA KOPPEKTUPOBKN CreAyeT OTAebHO CornacoBaTh B JOrOBOPE.

8.3 M3mepeHune ypoBHs BOAbI

8.3.1 YcTaHOBKa U3MepuTeNbHOro yCTPONCTBA (CeKLmmn)

B npouecce nsmepeHns NoToK AO/KEH OblTb paBHOMEpPHbLIM 6e3 MeCTHbIX nomex. Ecnn Ha cBo6ogHOM
NOBEPXHOCTU BOAbl NOSIBAAETCA BOMHA UK 3b16b, TO HEO6XOANMO, B 3aBUCUMOCTMN OT UCMO/b3YEMOr0 N3MepU-
Te/IbHOTO YCTPOWCTBA, YCTaHOBUTb EMKOCTb (KON04eL) A5 YCNOKOEHUS BOAbI, KOTOpas CBA3aHa C pe3epByapoM
neptopmnpoBaHHOW NIACTUHON; OTBEPCTUSA MAACTUHBI AO/KHbI 6bITb OCTATOYHO MasieHbkuMmn (0T 3 40 5 MM B
AnameTpe), CNoCO6HbLIMU MOJIHOCTBIO NoracuTb GreHne faBneHuns.

8.3.2 NI3mepuTesnbHble NpUbopbI

MecTo0 nogcoeguHeHuns npubopa (ycTpoiicTBa) 415 M3MEPEHNSI YPOBHSA CBOGOAHO NOBEPXHOCT U XXNAKO-
CTV 1 BbIGOP COBCTBEHHO NPMBOPa [OMKHBI UCKNYAT b UX BVWSHWE Ha ONpefesieHre NosHOro Hanopa Hacoca.

PasnuyHble TUNbl NPMGOPOB AN U3MEPEHUS YPOBHS BOAbI A0MYyCKaeTCsA NCNOMb30BaTh B 3aBUCUMOCTH OT
06CTOATENBCTB (AOCTYNHOCTL K CBOOOAHON MOBEPXHOCTH, F1aAKas Wiv BOHUCTasA NOBEPXHOCTb UT.4.), Tpebye-
MO TOYHOCTU OTHOCUTESIbHO 06LLero Hanopa Hacoca. Hanbonee 4acTo CNONb3YHOT:

- BEPTUKAJIbHbIE WV HAK/TOHHbIE XWAKOCTHbIE MPU60opPbLI (MHAMKATOPBI), KPENALLMECS K CTEHKE;

- NPM6OPbI TOYEYHOTO MU KPHOYKOBOIO KPeneHus, KoTopbiM TpebyeTcs CNOKOWMHbIV Konogew, U KpenexHas
pama, yCcTaHOB/IEHHAsA Kak MOXHO 6/1vKe K CNOKOWHO NOBEPXHOCTH;
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- Nnpnbopbl Ha NnacTuHe, COCTOALME U3 TOPU3OHTAIBHOTO MeTan/IMYeckoro Aucka, NnoABeLeHHOro Ha rpa-
AYVPOBaHHOI CcTanbHOl (PEe3UHOBOI)IEHTE;

- nonnasBKoBble NPUGOPLI, NCNONbL3YITCA TONILKO Ha CMOKOMHOW BoAe Konoaua;

- rmagpasnvMyeckne MaHoMeTpbl abCoMTHOW nnn guddepeHunanbHoOn opmbl, Kak onncaHo Hke B 8.4.3.1;

- Ny3blpbKOBbIE annapartbl, UCNONb3YyloLULMe NPOAYBKY CXaTblM BO3AYXOM;

- NOrpyXHble npeobpasoBateny gaBieHus.

MocnefHne Tpu TMNa 0CO6EHHO NOAXOAAT AN1A UCNOJ/Ib30BaAHNA B TPYAHOLOCTYMHbLIX K MOBEPXHOCTU BOAbI
MecTax. 3Tu annapartbl onucaHbl B [9].

8.4 W3mepeHue pgaBrieHUA

8.4.1 OTBOAbI faBneHnd

[na ucnbiTaHnii Nno knaccy lyeTbipe oT60pa ANA MU3MEPEHMNA CTATUYECKOro AaB/eHNA A0MKHbI ObITh pacno-
N0XeHbl CUMMETPUYHO BAOMb OKPYXHOCTU B K&XA0OM MEPHOM cevyeHun (CM. pucyHok 8.6a).

Lnsa vcnbiTaHnii no knaccy 2 06bI4YHO AOCTATOYHO OAHOT0 OTBOAA A/1 U3MEPEHUS CTaTUYEeCcKOro AaBneHns
B KaXXJOM MEPHOM CeYEeHUMN, HO eC/iM NOTOK HepaBHOMEPHbI/ UMK NOABEPXEH 3aBUXPEHNAM, TO TpebyloTca ABa 1
605ee 0TBOAOB (CM. PUCYHOK 8.66).

MpumeyaHne — a— kiacc 1, yeTbipe OTBOAA, COELUHEHHbIE C KOJIbLEBLIM KOJIIEKTOPOM; 6 — Kknacc 2,
[gonyckaeTca ogHO oTBepcTue And coeguHeHusas ¢ MaHOMETPOM.

PucyHok 8.6 — Tpe6oBaHusi K OTBEpPCTUsSIM 0T6opa AaBneHust

3a ucknoyeHneM ocobblix cyvaes, rae nosioxeHne onpeaensertcs pasmelleHnem tTpyéonposoga (cm. 8.2.1.1
n 8.2.1.2), oteoa(bl) faBneHns He cnefyeT ycTaHaBnuBaTtb (pacnonaratb) HA Yy camoOil BbICOKOW, HU Yy camoii
HW3KOW TOYKM MONEepeyHOro ceyeHus TpybonpoBoja.

OTBOAbI CTATUYECKOr0 AaB/eHUA cneayeT BoINONHATL C CO6M04eHNEM TpeboBaHMWA, yKa3daHHbIX HA PUCYHKE
8.7. OHM He AO/DKHbI MMETb 3ayCeHLEeB M HEPOBHOCTEN, AO/DKHbI ObiTb MEPNEHANKYSAPHbI K CTEHKE TPYObl 1 6bITb
C Heli 3anognmuo.

OnameTp oTBEepcTMiA 4Nns oT6Opa AaBNeHUs LO/DKEeH O6biTb 0T 3 40 6 MM unu pasHein 1/10 gnameTtpa Tpy6sl,
NPUHMMAaeTCA MeHbLW WA 13 ABYX. lnnHa oTBepcTMa oTbopa AaBNeHns He fo/kHa ObiTb MeHble 2,5d oTBepcTus.

BHYTpEeHHAS NOBEPXHOCTb TPy6bl, HA KOTOPOW BbIMOSIHEHBLI OTBOAbI 414 0THOpa AaBneHuns, okKHa 6biTh
YNCTOW, rNagKoi, CTOMKON K XMMMUYECKOMY BO3AENCTBUIO NepekaymBaemMoi XnakocTtu. Jlloboe NokpbiTMe 3TOM
NOBEPXHOCTMN (Hanpumep, oKpacka) A0/HKHO ObiTb HENOBPEXAEHHbIM. ECcnn Tpy6a umMeeT NnpoLo/bHbIA CBApHO
LLIOB, OTBEPCTUA [A0/IKHbI ObITb PACMNONIOXEHBI K&K MOXHO fasiblue OT Hero.

Korga ncnonb3yetca HECKOIbKO OTBOAOB AaB/IEHUSA, OHU LO/DKHbI ObITb CHA6XEHbl OTCEYHbIMM (3aNOpPHbI-
MMW) KpaHamu Ha Tpybkax, CoeAMHEHHbIX C KOJbLLeBbIM KO/I/IEKTOPOM, NONepevyHoe ceyeHne KOToporo AO/KHO
6bITb HE MEHee CYyMMbl NONepeyYHbIX CeYEHN 0TBOA0B, YTOGbI, €C/IM NOTPebyeTCs, MOXHO 6bl/I0 N3MEPUTL AaBe-
HWe NHAVBUAYANbHO B KAXAO0M O0TBOAE Npu 06bIYHOM pexume UcnbiTaHMa Hacoca. Ecnv ogHO U3 nokasaHuin gaeT
pasHuuy 6onee 0,5 % ob6Lwero Hanopa MO CPaBHEHUIO CO CPeAHUM 3HAYEHUEM U3 YeTbipexX nokasaHuii unu
OTK/IOHEHME NpeBbllWaeT nokasaTesib CKOPOCTHOIO Hanopa B U3MepAeMOM CEYEHUN, TO HYXXHO YCTAHOBUTb NPUYmn-
HY 9TOr0 OTK/IOHEHUA Y NOBTOPUTb UCMbITAHWE B UCNIPAB/IEHHbIX YCNOBUSX.

Ecnu atn oTBOAbLI NCNOMBL3YIOT ANnA onpefeneHna NPSH, To OTKIOHEeHMA He A0/1XHbl npeBbiwate NPSH Ha
1% nnn Ha 3HauyeHne CKOPOCTHOro Hanopa Ha BXoje Hacoca.
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Tpy6bl, coeguHALL e 0TBOAbI faBNEeHUSA C BO3SMOXHbIMU YCTPOKCTBAMM NOrNoweHns konebanunin (cm. 5.4.2.2)
1 npuéopamu, AO/KHbI UMeTb BHYTPEHHUI NPOX0/, COBNagaloLmnii c NpoxoA0mM OTBOAOB JaBsieHns. B cucteme
He A0/DKHO 6bITb NpOTEYek.

B BepxHeii Touke coeAnHeHN AO0/MKeH ObiTb YCTAHOBIEH NPOAYBHON KpaH, 4Tob6bl n3bexaTb HakonaeHns
My3blpbKOB BO3AyXa Mpu NPOBeAEHUN N3MEPEHWUIA.

Mo BO3MOXHOCTU peKOMEHAYeTCSA UCMOb30BaTb NPO3payHyto TPYOKy 415 06HapYXeHUa NpucyTCTBUA BO3-
ayxa. B [7] patoTca ykazaHna 06 MCnofb30BaHUM COeANHUTENbHbIX TPYOOK.

8.4.2 KoppeKTnpoBKa A14 pa3HOCTU BbICOTbI

KoppekTupoBka nokasaHus gaBneHns Pm3a cyeT pasHulbl BbICOTbl ZM— Z MeXAay 3HaYeHnsiMun B cepeinHe
MEPHOro CeYeHns 1 NI0CKOCTbIO Npubopa n3MepeHus fasfeHns MoxeT 6bITb NpoBefeHa no dopmyne

P =P M+ pfg(ZM-2), (8.4)
rae pf — NNOTHOCTL XMAKOCTU B COEAUHUTENbHOMN Tpy6Ke.

MpumeyaHune — HeobXoAMMO MMETb YBEPEHHOCTb, YTO BO BCE COEAMHUTENbLHON TPybKe HaxoauTcs ofHa u
Ta Xe XWUAKOCTb. BO3MOXHble MOrpelHoCTW CBOAATCS K MUHUMYMY MPU UCMOMb30BAHUU KOPOTKUX TOPU3OHTasIbHbIX
coefMHUTEeNbHbIX TPYO6OK (ZM— Z = 0).

8.4.3 NMpubopbl N3MepeHns gaBreHus

8.4.3.1 XXMAKOCTHbIA MaHOMETp

XNAKOCTHBIA MaHOMeTP, KOTOPbIA He TpebyeT KannbpoBKku, AOoNyCKaeTCsa WUCNOo/b30BaTh A1 U3MEepPeHus
HU3KUX (Manbix) gaBneHunii.

Hanbonee yacTo ncnosb3yemMble MaHOMETPUYECKNe XUAKOCTU — BOLa U PTYTb, HO MOXHO UCMOJIb30BaTb U
Apyrve XuaKocTu, no nJ0THOCTU COOTBETCTBYIOLLIME U3MEPSEMbIM AaB/ieHnaM. 10 BO3MOXHOCTU cnefyeT nsbe-
ratb CTON6a XNAKOCTN BbICOTON MeHee 50 MM. DTy BbICOTY MOXHO U3MEHUTb (YBENUYNTbL), MCNO/b3YS HAKNOHHbIN
MaHOMeTp WAu APYTYH0 XWUAKOCTb B MaHOMeTpe. Ecnun Takvne moandunkaumm HEBO3MOXHbI, crefyeT o6patuTs
ocoboe BHYMaHMe Ha MorpewHocT! n3mepeHunii.

[na ceefjeHna K MMHUMYMY KanuansapHblX appekToB NpoxogHoe ceyeHne Tpy60K MaHoMeTpa 0J1KHO 6bITb
He MeHee 6 MM B AnameTpe ANA PTYTHbIX MAHOMETPOB 1 10 MM — A1 BOASAHbLIX MAHOMETPOB U APYTNX XUAKO-
cTell, pe3ynbTaTbl BO6OUX CydYanXx AO/MKHbI 6bITb OANHAKOBI.

YMCTOTY XXMAKOCTN B MAHOMETPE Y UYUCTOTY BHYTPEHHUX CTEHOK TPY6OK clieflyeT noAaepXunBaTb NOCTOSAHHO
BO M3bexaHue norpeHocTell M3aMepeHns n3-3a NOBEPXHOCTHOIO HaTSXXEHUS.

KoHCTpyKumMa maHoMeTpa A0o/KHa CBOANUTL K MUHUMYMY NOTPeLHOCTM napannakca.

PaccTosHne mMexay ABYMS COCEAHUMU AefIEHNAMMN WKanbl — 1 MMm.

Fmapasnuyeckne MaHoOMeTpbl MOTYT UMETb OTKPbITbIE TOPLbI UM MOTYT ObITh 3aMo/IHEHbI BO34yXOM Tpy6o0-
nposoja, coefuHsAOLEero o6a KoneHa, cxaTblM 40 3HA4YeHNS, MO3BONAIOLWEr0 CHATL NoKasaHusa auddepeHyn-
anbHOro Harfopa co LWKanbl, nnn nmeTb opmy U-o6pasHoii Tpyoku, 3an0/THEHHOW MaHOMETPUYECKOM XNAKOCTbIO.
B nepBoM cnyyae gaBneHUa namepsanT 418 PUKCUPOBAHHOW NNOCKOCTW U BbllLE OKPYXatoLl,ero atmocgepHoro
[aBneHns, KoTopoe NPMHMMAlOT 3a MOCTOSAHHOE 3HaveHne. [la nocneAyoWwmx Tuna No3BoaAa0T NonyyYaTb 06
Hanop Hacoca eiMHNYHbIM U3MepPeHneM nepenaja fasneHus (CM. pucyHok 8.8).

Korpga coegmHnTenbHas Tpybka 3anosiHeHa BO34yXOM, OCTaTOuHbIli cTON6 (BbicOTOlM h) nepekaynBaemoii
XWAKOCTM MOXeT 0CTaTbCA Ha YpOBHe pTyTHOro ctonba, torga P - Pbi— [pgh\.

[>2,5cY, 1< c¥/10 pnad =073 406MM
nnu
1/10 gnameTpa Tpy6bl, NPpUHMMAETCA MeHbluee 3HayeHue

a— To/ICTada CTeHka 6 — TOHKasi CTeHka

PucyHok 8.7 — Tpeb6oBaHua K oOTBepcTUAM oTbopa faBneHuns
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8.4.3.2 BecoBble MaHOMETpbI

[ns naBneHuin, BbIXxo4sALWwmMX 3a npee bl BO3MOXHOCTEN 00blYHbIX XUAKOCTHbIX MAHOMETPOB, Ha NpaKTUke
NPUMEHSIIOT BECOBblE MAHOMETPbI UM MOPLUHEBLIE NPOCTOW UK AnddepeHumansHol opMbl. X MOXHO UCNOSb-
30BaTh 3a Npejenamu MUHUMasIbHOIO AaBeHNs, COOTBETCTBYIOLLEN0 Macce BpallaroLerocs ycTpolicTea.

OhhekTnBHbLIM gnameTp DeMaHoMeTpa NPOCTOro TMMna MOXET ObITb MPUHSAT Kak paBeHCTBO 418 apudmeTn-
4YecKoro 3HaYeHus guameTpa nopLuHsa Dp, HenocpeACcTBEHHO U3MEPEHHOT0, U Takxe ANna AnameTpa unavHgpa D
3aTeM 3TOT Nokasartesb AOoMyckaeTcs UCMoNb30BaTh A5 pacyeTa AaBneHnii 6e3 ganbHelwero kannbposaHus,
ecnu nepepg npoBefeHNeM UCMbITaHUA BbINOJIHEHO C/eAyloLLee yC/0BUe:

De Dp ¢ 106,
Pc+Pp
TpeHve mexay NopLIHEM W LMANHAPOM MOXHO NPakTUYeCkn YMEeHbLUWTb, BpaLlas nopLieHb CO CKOPOCTbio
He meHee 30 MyH-1.
XenatenbHO NpoBepPUTL MaHOMETP CO6CTBEHHOIO Beca, CpaBHMBas C rmapas/IN4eCcKUM MaHOMETPOM, orpe-
AT LWINPUHY 3 hEKTUBHOIO AnameTpa NopLUHA B AnanasoHe AaBeHus.
8.4.3.3 TIpyXuHHblEe MaHOMETPbI
B aTom npnbope ucnonb3yetcs Ans onpefesieHns 3Ha4eHUs AasNeHns mexaHnyeckoe OTK/IOHeHNe neTnu
Tpy6bl, NpsiMOlA Uy cnupanbHoi (MaHoMeTp BypAoHa ¢ KpyroBoii WKanoi), v gedopmaimio MmeMmbpaHbl, noka-
3bIBalOLLYI0 faBfeHue.
Ecnu gnsa nsmepeHus fasfieHns Ha BXOAE WM BbIXOAe UCNOMb3YIT 3TOT TUN nNpnbopa, To pekoMeHayeTcs:
a) kaxaplii MpM6op 1CNosb30BaTb HA ONTUMA/IBHOM AnanasoHe nsmepeHns (cebie 40 % ero wkabl);
b) MHTepBan Mexay ABYMS nocnefoBaTeflbHbIMU AeNeHUsMU LWKaabl A0/KeH O6biTb B npegenax
1,5 — 3,0 mm;
C) UTO6bI AeneHuns WKabl COOTBETCTBOBA/IM He 6onee 5 % obLero Hanopa Hacoca. Kanmbposky faHHOro
n3MepuTenbHOro npnuéopa Heo6XxoL4MMO NPOBEPATL PEryAPHO.
Ha pucyHke 8.9 nokasaHa ycTaHOBKa [/19 onpefeneHns 3TaNoHHOR NN0CKOCTU MPYXUHHOTO MaHoOMeTpa.

; ; 1 — aTanoHHaa MNI0CKOCTb
— Ul-Ul uUj-u
H =AH + y A = Pm p-A# + ng ! MaHoMeTpa; 2 — OTKPbLITO B
Pi aTmocdepy
a — BO3/AYLUHO-MacCNsHbIi  MaHo- 6 — pTYTHbIN AndhchbepeHLmanbHbIi
MeTp MaHoMeTp PucyHok 8.9 — YcTaHoBKa
ans onpepgeneHuns
MpumeuyaHune — Ha cxemax nokasaH TO/IbKO NPUHLMM, a He .
3TasIOHHOW MJI0CKOCTN

TeXHun4Yeckne aetann.
NPY>XWHHOTo MaHoMeTpa

PucyHok 8.8 — OnpepgeneHne NOSIHOrO Hanopa Hacoca
AnddepeHunanbHbiIM MaHOMETPOM

36



FOCT 6134— 2007

8.4.3.4 [pyrvie Tunbl MAHOMETPOB
MimeeTcs 60nbluas pa3sHOBMAHOCTb abCONOTHLIX UK gudhepeHumnanbHbix NnpeobpasoBaTeneit (4aTUNKOB)
[aBneHusl, OCHOBaHHas Ha BapuaHTax UCNOSIHEHMA U (M) 3NEKTPUYECKUX CBOCTBAX.

MpumevyaHune — MNpu UX WCNONb30BAHUW JoCTUraeTcsl TpebGyemas TOYHOCTb, NOBTOPSEMOCTb U HALEXHOCTb
nokasaHuii. Mpeo6bpasoBatenb (AaTYMK) UCMONb3yeTCs B ONTUMAasbHOM fuanas3oHe U3MepeHusi, npeobpasoBaTesb C
9NEKTPOHHBIM 060pYy0BaHNEM KanUGPYyT PEryasipHO M CPaBHWUBAIOT C YCTPOWCTBOM M3MepeHus faBneHus 6Gosnee Bbl-
COKOI TOYHOCTU U HaAEXKHOCTHU.

9 V3mMepeHue 4acToTbl BpalleHus

YacToTa BpalleHns MOXeT 6bITb M3MepeHa nyTem nofcyeTa ymcia o60poTOB 3a YCTAHOB/EHHbI Neprof
BPEMEHW, /11 3TOTO UCMO/b3YETCS TAXOMETP NPsIMbIX NMOKA3aHWi, TAXOMETPUYECKMIA TeHePaTop NOCTOSIHHOMO TOKa
WM NEPEMEHHOTO TOKA, ONTUUYECKUI UM MArHWUTHbIV CUETUUK UK CTPOGOCKON.

Ecnn Hacoc NpuBoOAMTCA B AeiicTBUE 3N1eKTpoABUraTesIeM NepeMeHHOro ToKa, TO YacToTy BpaLeHNs MOXHO
YCTAaHOBUTb NyTeM Hab/I0AeHNSA 3a YaCTOTO IHEPreTUUECKON CETW UM AaHHbIMK, KOTOPbLIE NPeAoCcTaBNseT Npo-
M3BOAMTE b 3NEKTPOABUraTeNs UM MSMEPEHUAMYN HEMOCPEACTBEHHO Ha paboyem mecTe (HanpumMep, Npu Ucnosb-
30BaHUM MHAYKLMOHHOW KaTylwkK). YacToTy BpalleHusl B 3TOM Cilyyae onpeaensioT no dpopmyne

n=f ( f-4f) 91>
roe / — 4ucno noncoB aNekTpoasuraTens;
f — vactoTa cetwn, I'y;
j — 4MCNO OTPaXeHHbIX CUTHANOB, MOACUYUTAHHbLIX 3a Nepuos BpeMeHu At, U3MepeHHbIX CTPOGOCKOMNOM,
CMHXPOHWN3MPOBAHHbLIM C 3HEPFrOCUCTEMOIA.
Tam, re 4acToTy BpalleHUs HEBO3MOXHO U3MepUTb HanpsIMyto (HanpruMmep, Y Norpy>HbIX HACOCOB), HE06-
X04UMO onpeaensAtb HacTOTy SHEPrOCMCTEMbI U HANPSHKEHNME.
9.1 M3mepeHne 4acTOTbl BpaLLeHNA KOCBEHHbIM My TeM
[ns HacocoB, Y KOTOpPbIX NPAMOE N3MepeHne 4acTOoT bl BpalleHNs TEexXHUYeCKN HEBO3MOXHO (Hanpumep,
HacoCbl 1 31eKTPOHACOCHI FepMeTUYHbIe, MOHO6/104HbIE IBYCTOPOHHNE 3/IeKTPOHACOChI 1 T.N.), JonyckaeT-
CA YacTOTY BpalleHusi onpefenaThb KOCBEHHbIM Ny TeM (MeTOA0M), 3aBUCALLUM OT TuNa U KOHCT PYKLMK
Hacoca 1 NpuBOAALLEro Hacoc ABuraTens, No MeToamkam, yTBepXAEHHbIM BYCTaHOB/IEHHOM MOPSAKe.
[naHacocoB c NpUBOAOM OT 3/1eKTPOABUraTesnsa NepeMeHHOro ToKa YacToTa BpalleHus Hacoca npu
€ro>XXecTKOM COeANHEHNN C 3N1IeKTpogBuraTeneM MoxXeT 6bITh onpejesieHa CTPo60CKONMYECKAM MeTOoL0M
UM MeTOof0M 6eHNiA aNeKTpuyeckoro nons. ns 3Toro B 0Tpe3ok BpeMeHN He MeHee 12— 15 ¢ usmepsioT
no npeABapuTeNbHO 0T TapuMpoBaHHbIM Npubopam (CTpobockony M YacTOTOMEpPY) YNC0 060POTOB METKU
Ha poTOope Hacoca v ABUraTesns Ux YAC/I0 BUEHNIA 3/1eK T PUYECKOT 0 NOAS, YHacTOTY M HANPSHXKEeHNA N T ato-
wei ceTn. YacToTy Bpal,eHns N, 06/MvH, BbIYNCNAKT MO popMynam:
npv cTPo60OCKONMYECKOM MET0A€:

moy- (9.2)
Mpu MeToAe 6UEeHNS 3NEKT PUYECKOTO NOSS:

r z\

T (9.3)

raoe P — yucno nap nosiocoB 3/1eKTpoaBuraTens;

Z nZn — CcOOTBETCTBEHHO KaxyLeecs 4Acqio 060pOTOB MeTKY UAN YACNO0 BUeHWi nons;
fc — vacToTaceTw, ly;
t — Bpewmsa yenoro uncna Z nZn.

10 V3mepeHMe MOLHOCTN Hacoca

10.1 O6wwme cBegeHust

MOLLLHOCTI:: HacoCa MOXHO onpeaesinuTtb No N3MepeHnsamM 4acToThbl BpaleHna 1 KpyTdauero MoMmeHTa uimn
n3vMepeHnem noTpebsemMoii MOWHOCTY ABuraTens 1 n3sectHoro ero KM npy HenocpeacTBEHHOM COeAMHEeHNN
Hacoca K npueogy.
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Ecnu nogsoanmas KanekrpogsuraTesnio MOLWHOCTb UAET Yepes NPOMEXYTOUHYIO LWeCTEPEHHYIO Nepeady
(pepykTop) nan yactoTa BpaweHUs 1 KPyTALWNA MOMEHT, U3MEPEHHbIE CYETYMKOM, YCTAHOBNEHHbIM MeXay pe-
[JYKTOPOM W 3neKkTpoABuratesieM, UCrnonb3yTcs AN onpeeseHnss MOLWHOCTU Hacoca, TO B J0roBope Heobxoaun-
MO OrOBOPUTb, Kaknum 06pa3oM LO/IKHbI ObiTb paccunTaHbl NOTEPU B pedyKTOpe.

Bonbwnii 06bem nHdopmalmn nogaHHomy metogy — B [2].

10.2 '3mepeHne KpyTALEero MoMeHTa

KpyTAWwnii MOMEHT N3MEPSAIOT COOTBETCTBYHOL MM AMHAMOMETPOM MM MOMEHTOMEPOM, OTBEYaLLUM Tpe-
60BaHMAM Tabnunupl 6.2.

i3MepeHre KpyTALLEero MOMeHTa 1 4acToTbl BpaLleHUs AO/MKHO ObiTb NPaKTUYECKN OAHOBPEMEHHbIM.

10.3 NI3mepeHne 31eKTPUHECKON MOLLHOCTH

Ecnu BxogHas anekTpuyeckas MOLWHOCTb, NOABOAUMAS K HACOCHOMY arperaTy Ucnosb3yeTcs Ansa onpege-
NleHna MOLLHOCTK Hacoca, KM/ anekTpoasuratens AO/MKeH 6biTb U3BECTEH C A0CTATOYHON TouHocTbo. KIMA4 aon-
XEeH paccunTbiBaTbCA B COOTBETCTBUN ¢ MBOK 60034-2 [16] 1 yka3blBaTbCs NMPOM3BOAMTE/IEM S1EKTpOABUraTens.

MoLLHOCTb, NOTPebnsemMyto anekTpoasuraTeneM NepeMeHHOro Toka, cnegyet naMepaTb MeTo40M ABOHO-
ro WAv TPOMHOro BaTTMeTpa. JTO AOCTUraeTcs UCNOMb30BaHNEM OAHOMA3HbIX BATTMETPOB, U3MEPSOLLNX OAHO-
BPEMEHHO fBe Wnn Tpy dasbl, UM YCTaHOBKOW BaTT-4ac METPOB.

Mpwv ncnonb3oBaHny anekTpoaBuraTens NOCTOAHHOrO TOKa MOXHO MPUMEHATb BaATTMETP, WM aMmnepmeTp
1 BONIbTMETP.

Tvn 1 Knacc TOYHOCTU NPMGOPOB A1 UMEPEHNS 3/1eKTPUUYECKON MOLLHOCTU [AOJ/KHbl COOTBETCTBOBATb
FOCT 30012.1.

10.4 CneuyynasibHble criyyaun

10.4.1 Hacocbl C TPYyAHOOOCTYNHBbIMU BbIXOAHBIMU KOHLLAMM

Mpn ncnonb3oBaHUM 3NEKTPOHACOCOB (Hanpumep, NOrpyXHoOro Hacoca WM MOHO6/104HOrO Hacoca, unu
OTAEeNIbHO Hacoca W aneKTpoaBurarens ¢ rapaHtuposaHHbiM KM /) MOLWHOCTL arperara, ec/v 310 fOCTYIMHO, Crie-
AyeT U3MepsTb Ha knemmax anektpogsuatens. Mpy Mcnosib3oBaHUN NOrPy>XHOro Hacoca n3mepeHune athPekTUBHO
Ha BXOAALMX KOHUAax kabens, notepu kabens Heob6xo4MMO NpUHMMAaThL B pacyeT v orosapusartb B OMOBOpE.
MonydeHHblit KM pomkeH cknafblBaTbCa AN arperata B Le/OM, UCKOYas notepu kabens u ctaptepa
(nyckatens).

10.4.2 TorpyXHble Hacocbl

B norpy»Hbix Hacocax He06X04MMO NPUHMMATL B pacyeT MOLLHOCTb, 3aTpaynsaemMyto B yNOPHOM NoALunNM-
HVKe, BEPTUKa/IbHON TPAHCMUCCUOHHOI Nepegaye v ee NogLwunHuKax.

Tak KaK norpy>XHble Hacocbl 06bIYHO HE UCMbITLIBAKOT CO BCEMU NPUKPENIsemMbiMy Tpyb6amu, ecnv npuemou-
Hble UCMbITaHWS NPOBOAAT HE HA MECTe YCTaHOBKM, NOTePU OT YNOPHbIX NOAWUMHNKOB U BEPTUKaUTbHOW TpaHCMUC-
CMOHHOI Nepefayun fOMKHbI BbITb YCTAHOB/EHbI Y MOATBEPXAEHbI U3rOTOBUTENEM (MOCTABLLUKOM).

10.4.3 HacocHble arperatbl € 06LLMM OCEBbIM NOALUNMNHMUKOM (OT/INYaloLLMeCs OT HACOCOB C 3aKpbl-
TOW MydoTOM)

Ecnu mowHocTe u KMA sanekTpogsuratensa n Hacoca criefyeT onpeaensatb pa3genbHo, To He06Xo0AnMo
NPUHMMAaTL B pacyeT 0CEBYIO CUJY U, BO3MOXHO, Maccy poTopa Hacoca B 0CEBOM YNOPHOM MOALIMNHUKE.

10.4.4 OnpepgeneHune obuero KM HacocHoro arperata

Onpegenexne KM HacocHoro arperarta c NpuBoLOM, paboTaloLWmM B yC/I0BMAX, OTOBOPEHHbIX KOHTPak-
TOM, MyTEM U3MEPEHUNA TO/IbKO MOLLHOCTM Ha BXOJE 1 BbIXO/e arperara npoBoASAT B COOTBETCTBUM C KOHTPAKTOM.
Mpu TakOM MCNbITAHWUM HEe yCTaHaBAMBaeTCa NPonopuusa NnoTepb MexXxay NPUBOLAOM M HACOCOM, a Takxe He ycTa-
HaBNMBAOTCA NIO6bIE NOTEPK, CBA3AHHbIE C NPOMEXYTOYHbIMY NPUCMNOCO6NEHNAMN TUNA LLECTEPEHYATOrO pefyk-
TOpa WK yCTPOICTBa U3MEHEHUS CKOPOCTH.

11 KaBuTauMOHHbIE UCMbITaAHUSA

11.1 O6wme cBeaeHUS

11.1.1 O6bEKT KaBUTALMOHHbIX UCMbITaHNi

MpoBegeHne UcnbiTaHUiA CBSA3aHO TOMTbKO C M3MEPEHUAMU, OTHOCALMMUCS K TMApaBMyeckoil 061actu Ha-
coca (u3mepeHuamu Hanopa, nogauu, KMh) n He cBA3aHO C ABAEHUSAMM, KOTOPble MOTYT 6bITb Bbl3BaHbl KaBuTa-
uveit (wymom, Bubpaumeil, noBpexaeHnem Mmatepmana uT.n.).

Yka3aHHble KaBUTaLMOHHbIE UCTbITAHWSA He A0MYyCKaeTCsA NPOBOANTL C LieNblo NPOBEPKN OTCYTCTBUSA KaBuTa-
LIMOHHOW 3p03nn Hacoca B npouecce ero paboTsbl.

KaBuTtauusa moxeTt 6biTb 06HapyxeHa kak nageHue Hanopa unv Krnj npu gaHHo nogade wnm kak nageHue
nogaun unu KM npn gaHHom Hanope. Yauie BCero Mcnosb3yeTcs 3HayeHne nageHns Hanopa npv 3agaHHol
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nogave. Y MHOrocTyneH4yaTblX HaCOCOB NajeHne Hanopa fO0/HKHO OTHOCUTBLCA K HANopy NepBoOil CTyneHu, KOTOPbI
[OMXeH 6bITb U3MEpPEH, eCc/l 3TO BO3MOXHO.

KaBuTaLuOHHbIe UCNbITAHWS, KaK MPaBuIo, NPOBOAAT HA YNCTO X0NoAHOW Boae. HO KaBUTALWOHHbIE UCMbI-
TaHUA Ha BOJE He MOryT TOYHO npejckasaTb «MNoBefleHne» Hacoca npu paboTe Ha XUAKOCTAX, OT/IMUHBLIX OT
yucTon xonogHol soabl (cm. 5.4.5).

Ecnu ucnbiTaHNA NPOBOAAT HA XMUAKOCTW NMPU BbICOKON TemnepaType Uam NouTh Ha KPUTUYECKUX pexnmax
(Toukax), To usmepeHue NPSH c TpebyeMoii TOUHOCTbLIO MOXET 0Ka3aTbCs TPYAHLIM UMM NOYTU HEBO3MOXHbIM

(cm. 11.3.3).

11.1.2 Tunbl NCNbITaHWA
MmMel T ca pasnnyHble T UMbl KABUT aLMOHHbIX UCMbI T aHui.
11.1.2.1 MNMpoBepkKa rapaHTUpPOBaHHbIX XapakTepucTuk npn sagaHHom NPSHA
MpoBepPKOI A MOXHO MPOCTO YCTAHOBUTbL nogady npu 3agaHHom NPSHA 6e3 npoBepky BANAHWA KaBuTauuu.
Hacoc oTBeyaeT Tpe60BaHUAM, €C/IN FrapaHTUPOBAHHbIV NONHbLIA Hanop Hacoca u ero KM/ 4OCTUTHYTbI COrNacHo
6.4.1 npu pacyeTHOW nogaye n 3HadyeHnn NPSHA.
11.1.2.2 NMpoBepKa OTCYTCTBUA BIUAHNUA KaBUTaLMM Ha nogady Hacoca npu pacyetHom NPSHA
CnepyeT noATBEPAUTb NPOBEPKON, 4UTO NoJaya Hacoca He NoABeEpPXeHa BAUAHUIO KaBuTaLmMmn nNpu pacyeT-
HbIX YC/I0BUAX paboThl.
Hacoc oTBeyaeT npeabaABAseMblM Tpeb6OBaHUAM, €C/IN NPU UCNBITAHUAX NPK NoBblWweHHOM NP SH no cpaB-

HeHnto c NPSHA Hacoc gaeTt nonHblii Hanop v KM/ npyv NnOCTOSAHHON nogave.

11.1.2.3 OnpepeneHne NPSH3
Mpu npoBefeHun gaHHoro ncnoliTaHna NPSH ymeHbWwaeTca NporpeccnBHO 40 TeX Nop, Noka nageHue o6-
Lero Hanopa Hacoca (NepBOi CTyNneHW) Npyu NOCTOAHHON nogaye He gocTurHeT 3 %. NPSH 6yaeTt Ha3biBaTbCA
NPSH3 (cm. Tabnunyy 11.1 n pucyHkn 11.1 — 11.3).
[na HacocoB C 0O4YEeHb HU3KUM HANOPOM BEIMYMHY NafeHna NOIHOTo Hanopa Hacoca Heo6Xxo4UMO cornaco-

BblBaTb.

Tabnuuyall.l — MeTtogbl onpegenenma NPSH3

Tun
yCTaHOBKM

OTKpbI-
Tas cxema

3akpsbl-
Tas cxema

6—176

Perynupyemsbilii
opraH unm
nokasartenb

Opoccenb-
HbIA KNnanaH Ha
BXoAe

[Opoccenb-
HbIA KNnanaH Ha
BbIxoae

YpoBeHb
BO/bl

Opoccens-
HbllA KNnanaH Ha
BXoae

YpoBeHb
BOAbI

[NaBneHue
B pe3epsyape

Heperynupye-
MbIA opraH uam
nokasaresnb

Opoccensb-
HbIli KnanaH Ha
BbIxoae

Opoccenb-
HbIli KNnanaH Ha
BXoae

Opoccenb-

HbIlA KNnanaH Ha
BXO/le U BbIXO-

ne

MNopava

MNopava

MNopava

Moka3artenb, M3MEHEHNE KOTOPOro
cnepyet KOHTponuposaTtb npu
perynuposaHnn

Hanop, nogavya, NPSHA, ypo-
Be€Hb BO/bl

Hanop, nogaya, NPSHA

NPSHA, Hanop, gpoccenb-
Hblli KnanaH Ha Bxoge (gnsa no-
CTOSIHHOW nogayn)

NPSHA, Hanop, gpocceb-
HbI KNanaH Ha BbIXoge

NPSHA, Hanop, gpoccenb-
Hblli KnanaH Ha Bbixoge (ans no-
CTOSIHHOI nojauyn, korga Hanop
HayMHaeT najatb)

Kpusas
HanopHoM

XapakTepuctukmn

B 3aBMCUMOCTM
OT nogauun u
NPSH

PucyHok 11.1a

PucyHok 11.2a

KpuBas
KaBUTaLMOHHOM’
XapakTepucTukun
B 3aBWCUMMOCTM

oT nogauu

PucyHok 11.16

PucyHok 11.26
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OkoH4YyaHue Tabnuubl 11. 1

Tun
yCTaHOBKM

3akpbl-
Tas cxema

40

Perynupyemblii
opraH wnm
nokasatenb

Temnepa-
Typa (maBne-
Hue napa)

OasneHue
B pe3epByape
Temnepa-

Typa (maBne-
HMe napa)

NPSH K

6)

Heperynnpye-
MbIA opraH um
nokasatesnb

MNMopava

Opoccens-
HbIl KnanaH Ha
BXO[€e 1 BbIXxoAe

KpuBas
MokasaTesnb, U3MEHEHUEe KOTOPOro HanopHou
cnefyeT KOHTPONMpoBaTh Npu XapakTepucTuku
perynmposaHumu B 3aBMCUMOCTMN
OT nogaun un
NPSH

NPSHA, Hanop, gpoccenb-
Hbl/i KnanaH Ha Bbixoge (A4nsa no-
CTOSAHHOW nopgayun, Korga Hamop
HauynHaeT nagatb)

PucyHok 11.2a

NPSHA, Hanop v nogava, Kor-
Ja [OCTUTHYT onpefeneHHbll

OBEHb KaBuTauuu
yp 4 PucyHok 11.3a

[ 0,03H
N
Yy
A
//
Q
NPSHn
6)
QB Q Qg Q
PucyHok 11.2 PucyHok 11.3

Kpusas
KaBUTaLMOHHOM
XapakTepucTuku
B 3aBNCUMOCTU

oT nogauu

PucyHok 11.26

PuncyHok 11.36
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11.1.2.4 [pyrue kaBuTaLNOHHbIE UCMbITAHUA

MOXHO NCNONb30BaThb APYroi KPUTEPUIA KaBuTaummn (HanpMmep, NOBbILIEHWE WYyMa) 1 COOTBETCTBYHOL WA TUM
KaBMUTaLMOHHbIX UCMbITaHWI. B 3TOM cnyyae He06xo4MMO cnelmnanbHoe cornaweHne, oroBopeHHoe B 40rosope.

11.2 WcnbiTaTenbHble yCTAaHOBKU (CTEHAbI)

11.2.1 O6uwme 3ameyaHus

McnbiTanua (11.1.2) MOXHO NpOBOANTL N06bIM MeTOAOM no Tabnuue 11.1.

N3MeHVB iBa KOHTPOJIbHbIX NOKa3aTesns, BO3MOXHO COXPaHUTb nojavy NOCTOAHHOW NPU UCMbITAHUMN, HO 3TO
60nee TpyLOEMKO.

11.2.2 OCHOBHbIe XapaKTePUCTUKN UCTbITATENIbHOW Lenun (TpakTta)

Lienb (Tpy6onpoBOAbl, EMKOCTMW, MEPHbIE W BbINPAMAAOLWME yCT poiAcTBa U T.N.) A0/KHA 6bITb TAKOW,
4YTO6blI B HACOCe Npu NOSBIEHUN KaBUTaL MM OHa He MOrfla PacnpoCcTPaHATLCA, BAUATL HA CTabUNBHOCTbL U Kayve-
CTBEHHYI0 paboTy yCTaHOBKM UM U3MepeHne napameTpoB Hacoca.

KaButauns, Bo3AyLlHbie Ny3bipbKN 1 gera3auns, Bbi3BaHHble KaBUTaUnein Hacoca, He AO/DKHbI BANATb Ha
paboTy npnbopoB, 0CO6GEHHO Ha YCTPONCTBA M3MEPEHUSA Nnogauun.

Ycnosua namepeHusa Ha yctaHOBKe NPOBEPKN KaBUTaLUM HE3ABMCUMO OT TOTO, UCMOJL3YIOTCA IN OHU ANA
nocTpoeHns Kpuebix agppekTuBHocTn (KMA) nam HeT, 4OMKHbI COOTBETCTBOBATbL ycnoBusaM 5.3 n 5.4 HacToAwero
cTaHgapTa.

Tunbl ycTaHOBOK, NpuBeAeHHble B 11.2.4, MOryT NOB/IeYb UCMOb30BaHNE PerysinpoBOYHbIX KnanaHoB (3aj-
BMXEK) HA BXOJE 1 BbIXOe, YTOObI n3bexaTb KaButauum B Mectax, BANAIOLWNX HA NOJTyHYEHHbIE pe3y/ibTarThl.

KaButauuioo B noToke, npoxoAslem yepes ApOCCe/ibHbI/A KnanaH, MOXHO NHorga npefoTepaTuTb, UCMOb-
3y 419 3TOro ycTpoiicTBa € AByMSA 1 60onee ApoccensaMun, COeMHeHHbIMY NocnefoBaTenbHO, UK, YyCTAHOBUB
ZpoccenbHblii knanaH Ha HarHeTaHWy HEMNOCPEACTBEHHO B 3aKpbITOM pe3epByape, Uiv pesepsyap 60/1bLWOro AN-
ameTpa pacnofioxXuTb Mexay Apoccenem u BXOAOM B Hacoc. MoryT noTpeboBaTbCa oTpaxaTtenun u cpefacrsa
BblBEeleHNs BO3[yXa U3 pe3epByapa, 0CO6eHHO Npu HU3KKUX 3HaYeHusax NPSH.

Korga gpoccenbHbll knanaH 4acTUYHO 3akpbIT, Heob6xoanumo ybeanTtbcs, 4To Tpyba 3anonHeHa BOAOW, a
CKOPOCTb NOTOKa U JaB/fieHne BO BXOAHOM MEPHOM CeYEHUN PAaBHOMEPHbLI. DTO MOXHO JOCTUYb UCNOIb30BAHUEM
COOTBETCTBYIOLLEr0 BbINPaBAAIOLLErO MOTOK YCTPONCTBA MU NPUMEHEHNEM NpAMON Tpy6bl AINHON He MeHee 12D
nepej BXo40M B Hacoc.

11.2.3 XapakTepucTUKa XUAKOCTU A8 UCMNbITaHWUN

XunakocTb AomkHa 6bITb YNCTON M MPO3PaYHON, HE A0/KHA CoAepXaTb TBePAblX BKIOUEHWI CBepX npeayc-
MOTpPEeHHbIX Tabnuuei 5.4. o BO3MOXHOCTU CBOGOAHbLIN ra3 nepef UcnbiTaHNEM JOJIXEH ObITb yaasneH.

[leasapauus soabl, UCNOAb3YyeMO ANA NPOBEAEHUA KABUTALNOHHBIX UCNbITAHWUIA, HE06X0AMMA TO/TIbKO B TOM
cnyvae, ecnm Hacoc 6yfet paboTaTb Ha Takoii Boje.

Hao6opoT, BoO n3bexaHue gerasaunmn s 6o yactu Hacoca, BOJa B CUCTEME He 0/KHA 6bITb NepeHachl-
LLLEHHOW.

O6wume TpeboBaHNA K NOTOKY, onpeaeneHHble B5.3 5.4, oco6eHHO cieflyeT BbIMOJIHATbL Ha BXOJe B HacocC.

11.2.4 Tnbl yCTAaHOBOK

MpumeyvaHnsa

1 B 11.24.1 — 11.2.4.3 onpefeneHbl pas/iMyHble TUMbl YCTAHOBOK, KOTOPble MOryT 6biTb MCMNOMb30BaHbI A1
XNAKOCTEW, OT/IMYHBLIX OT XONOAHOW BOAbI, B CU/y HEOMNPeAe/IeHHOCTU BVSIHUA TemnepaTypbl Ha Ype3mMepHyto norpetu-
HOCTb B OMnpejAeneHnun AasfieHnusa napa.

2 lcnbiTaHus,, NpoBOAMMbIE HA YCTaHOBKaX, onncaHHbix B 11.2.4.1 n 11.2.4.2, fafyT 60n1ee TOYHblE N HafleXHble
pe3ynbTaTbl B CPABHEHWM C pe3ynbTaTtaMu UCMbITaHWIA C MCNO/Ib30BaHWEM YCTaHOBKM, ONMcaHHOW B 11.2.4.3.

11.2.4.1 YcTaHOBKa 3aKpbITOro KOHTypa

Hacoc ycTaHOB/IEH B 3aKpPbITOM KOHTYpe, KakK noka3aHo Ha pucyHke 11.4, rae npu U3MeHeHUN fasBfieHns,
ypoBHA nnu temnepartypbl, NPSH meHsaeTcs, He OKa3blBas BINAHMUA Ha Hanop Hacoca uau nogadvy, noka B Hacoce
He BO3HUKHET KaBuTauus.

MoxeT noTpeboBaTbCs razocenapaTop v yCTPONCTBO A1 OX/TaXAEHNSA WU HarpeBa XUAKOCTU B KOHTYpe,
4TO6bI NOAAEPXMBATL TPebyemyto Temnepatypy.

MoxeT noTpeboBaTbCsA KOHTYP PeLUpKYAsaLUN XNLKOCTU, YTOBbI n3bexaTb HeXenaTtenbHON pasHuLbl TeMne-
paTtypbl BOAbl B UCNbITATENILHOM 6ake.

NcnbiTaTenbHblli 6akK 4o/mMKeH 6biTb 4OCTATOYHbBIX Pa3MepPOoB U KOHCTPYKLUK, NPENATCTBYIOLWMX NonagaHunio
BO3ayxa (rasa) BO BcacblBalLy MHUIO Hacoca.

Kpome 3Toro, akpaHbl raweHuns konebaHuin moryT noHagobutbca B 6ake, ecnvm cpefHas CKOPOCTb NPeBbl-
waet 0,25 m/c.

11.2.4.2 OTKpbITbI pe3epByap C KOHTPOJIEM YPOBHS

Hacoc 3acacbiBaeT X1MAKOCTb Yepe3 cB0604HYI0 BCcacbliBaloLwy Tpyby u3 pesepsyapa, rge ypoBeHb CBO-
604HON NOBEPXHOCTU XUAKOCTU MOXET perynnposartbcs (CM. pucyHok 11.5).
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11.2.4.3 OTKpbITbIV pe3epByap € 4pOCCe/IbHbIM K/1anaHom

[aBneHne BxofALLell B HACOC XUAKOCTU perynupyeTtcs ApoccenemM, yCTaHOB/IEHHbIM Ha BXOAHON Tpy6e Ha
CaMOM HM3KOM, NpaKkTU4eckn BO3MOXHOM ypoBHe (CM. puCyHOK 11.6).

11.3 OnpepgeneHne NPSH Hacoca

11.3.1 MeTo4 U3MeEPEHUS pas/InYHbIX NMokKasaTesiei

Ecnn HeT cneynanbHOro corfalleHuns, To MeTofbl U3AMEPEHUA Hanopa, nogayun, 4actoTbl BpalleHus n (ecnm
Heo6xoA4nMO0) NOABOANMMON MOLWHOCTW NP KABUTALNOHHbBIX NCNbITAHUAX 4O/MKHbI COOTBETCTBOBATbL NPUBEAEH-
HbiM B pa3genax 7 — 10.

Mpu n3mepeHun nogayn Heob6xoANMO y6eanTbCA, YTO KABNTALNSA He BAUSAET Ha TOYHOCTb NoKa3aHuii pacxo-
Aomepa. CnefyeT no3aboTUTbLCA 0 TOM, 4TOObI BO3[yX He BCaCbiBA/ICSA Yepe3 coegMHEeHNa U ynnoTHeHWe Bana
(Hanpumep, nyTeM UCNOMIb30BaHUA TMAPAB/INYECKOrO 3aTBOPA).

Ecnn ycnoBus ncnbiTaHWii HACTOIbKO HE NMOCTOSAHHbI, YTO TPEOYHOT CHATUA NOBTOPHbIX NOKa3aHuin, n3meHe-
Hua NPSH gonyckatoTca makcumym go 1,5 pas 6onee uem ykasaHo gnsa Hanopa B Tabnuue 6.1, wam 0,2 m, 13
KOTOpbIX 6epeTcsa 6onbliee.

11.3.2 OnpepgeneHvie gaBneHna napa

[aBneHne napaxugkocTu, MCNOMNb3YyeMOW Npu UCMbITAHUAX, HA BXOAE B HAcOC cfefyeT paccyuTbiBaTh C
BbICOKOI TOYHOCTbIO B cooTBeTcTBMU ¢ 11.3.3. Ecnn gaBieHne napa pacCuynTbiBalOT HA OCHOBE CTaHAAaPTHbIX
JaHHbIX 1 U3MepeHunii TeMnepaTypbl XUAKOCTH, BXOAsL el B Hacoc, He06X0AMMO 06ecneymnTb BbICOKYH TOYHOCTb
n3mMepeHus TemnepaTypbl.

NCTOUYHUK (NTPONCXOXAEHNE) NCNONb3YEMbIX CTAHAAPTHBIX AaHHbIX HEOOXOAMMO COr/1acoBbiBaTb MEXAY
npounssoguTenem (NpogasBLOM) U NoKynaTtenem (3akasumkom).

UyBCTBUTENbHbI 31EMEHT 30HAa (TepMomeTpa) M3MepeHnsa TeMnepaTtypbl fO/HKEH HAXOAUTLCSA OT BHYTPEH-
Heli CTEHKM NMOABOAMMON TPy6bl HA paccTossHUM He MeHee 1/8 auameTpa noasoAsuLeli Tpybbl. Ecnn norpyxeHue
3NeMeHTa n3MepeHnsa TemnepaTypbl BO BXOAALMNIA NOTOK MeHbLIE, Yem TpebyeTcsA no aKkcnayaTalMoHHOR fOKY-
MeHTauuu npov3BoanTeNsa npubopa, To Heobxo4MMa KannbpoBKa Ha LaHHON FNy6GuHE NOrpyXeHus.

CnepyeT cnegutb 3a TeM, YTOObI 3N1€MEHTbl N3MepPeHUs TeMnepaTtypbl, NOrPyXeHHbIe B NOABOAALLYI0 TPyOy
(nMHMI0) Hacoca, He BAUANY HAa U3MEPEeHUe fAaB/IeHNA B MEPHOM CeYeHUn Ha BXofe.

1— 3meeBUK OxNaxaeHus (Harpesa); 2 — 3KpaH MNOINOLWEHUS KonebaHwii;
3 — Tpybka K MaHOMeTpy WM MaHOBaKyyMMETpY; 4 — COM/I0 pacrnblieHus
XNAKOCTU Mpu geaspaunun; 5 — pacxogomep; 6 — BEHTU/b KOHTPOASA NOTOKa;
7 — BeHTWb; 8 — yCcTPOINCTBO OGHapyXeHust rasa; 9 — UCNbITYeMbI Hacoc

MpunmeyaHue — OxnaxageHne C UCMNOJb30BAHNEM 3MEEBMKA MOXHO 3aMEHUTb BMPbICKMBAHMEM XOﬂO,ﬂ.HOVI
BOAblI Haf CBO60,C|,HOI7I NOBEPXHOCTbIO XNAKOCTU U yaaneHnem HarpeT0|7| BOAbI.

PucyHok 11.4 — KaBuTauuoHHbIe UcnbiTaHus. Vi3smepeHne NPSH B 3aKpbITOM KOHTYpe,
KOHTPO/Ib AaBnieHns n (Wnn) Temnepartypsl
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1 2 1 2
1— ncnbiTyemblii Hacoc; 2 — 1— ucnbiTyemblii Hacoc; 2 — K Kna-
K KnanaHy KOHTPOns mnoToka K naHy KOHTPO/S MOTOKa M pacxopo-
pacxofowvepy, 3 — perynmpye- Mepy; 3— perynsatop [AasfieHnst Ha
Mblii YPOBEHb XMIKOCTM BXOAE
PucyHok 11.5 PucyHok 11.6

11.3.3 [onyckaemble oTknoHeHnsa onsa NPSHR

MakcnumanbHO JOoNYyCTUMOE OTK/IOHEHWE MeXAy U3MePEeHHbIM U rapaHTupoBaHHbiM NPSHR

tnpshr =+ 3 % wwm fWsHR =+ 0,15 m — gna knacca 1,

tnpshr =+ 6 % wm tINPSR - + 0,3 m— fan14a knacca 2.
MpvH1MaeTcs 6onbLuee.

[apaHTUs NOATBEPXAEHA, eC/n BbINOMHAITCA ClefytoLme yCnoBusa:

(NPSHR)g + tNPSHRINPSHR)g > (NPSHR)" nnn

(NPSHR)G+ 0,15 m (unm cootBeTcTBeHHO 0,3 M) > (NPSHR)vaw

PucyHkn 11.4— 11.6 npuBefeHbl B Ka4eCTBe NPUHLUNNABbHBIX CXeM 6e3 yKa3aHUsa TEXHNUYECKMX Noapo6-
HOCTeli ycTaHOBOK (CTEHA0B).

12 V3MepeHne NpoUMx NapameTpoB NMpU MUCMbITAHUAX

12.1 ismepeHre TeMnepaTypbl NepeKkavyMBaeMom XnaKkocTw

Mpu npoBeAeHUN KaBU T aUMOHHbIX UCMbITaHuli 3MepeHne TemnepaTypbl cnegyeT BbIMOAHATHL No 11.3.2.
Mpu npoBefeHnn No6bIX APYTUX UCMBITaHnii TemnepaTypy nepekaynBaeMblXx HACOCOM cpe (B TOM yucie un
BOAbI) cnefyeT n3MepsaTb B Tpybonposoae nam 6ake (pesepsyape) Ha NofBOAALLLEl TMHUMN Hacoca.

B cTeHfax, BbINO/IHEHHbIX N0 3aMKHY T 01 cXeme 6e3 CUCTeMbl OXNaXAEHNSA, TeMnepaTypy BOAbI AoNycC-
KaeTcs U3MepsaTb Kak B NoABOAALWEN, Tak M 0TBOAALLLER NTMHUAX Hacoca. Ha cTeHgax 418 ucnbl TaHuii no-
rPY>XHbIX HACOCOB (arperaToB) MECTO U3MepeHns TemnepaTypbl BOAbl (TepekaynBaeMoii cpefbl) gonyckaeT-
cAycTaHasnmeaThb B NMM.

12.2 TpeboBaHMA K MECTYYCTaHOBKM Npubopa A1 n3mepeHus TeMmnepaTypbl

MecTo n3mepeHus TemnepaTypbl XUAKOCTW ciegyeT BblbMpaTb C Takum pacyeToM, YT 06kl u3mepu-
TenbHasA YyacTb TepmomeTpa (rnib3a B KOTOPYI0 ONyckalwT TepMoMeTp) UAn TemnepaTypHble JaTuYnku
He oKasblBasiv 3aMeTHOTr0 B/IAHUA HA Pe3y/IbTaTbl U3MEPEHNA KaK TemMnepaTypbl, Tak u 4pyrux namepse-
MbIX NapamMmeTpoB (4aBneHui, ckopocTeil, nogaun). iamepuTesnbHaa yacTb TepMoMeTpa WK faTuuka TeM-
nepaTypbl AO/DKHA 6bITb MOMHOCTbIO NOMeLLeHa NM60 HenocpeAcTBEHHO B NepeKkauynBaemMyo XXnakocTb, 1M60
B MeTaNIMYECKN TOHKOCT €HHbIN LWIMHAP, MOMHOCT b0 OMbIBAEMbIVi CHAPYXW NepekayBaeMoi XX1AKOC T bio,
He BCTynatwLeil B XMMnyeckoe B3aumofeincTame ¢ MaTepuasom rnb3bl.

TemnepaTypyXUaKocTu cnegyeT N3mMepaTb CNOrpewHocTbio He 6onee 1°C.

Ecnn TemnepaTypa XWAKOCTUN HEe OKa3blBaeT 3aMeTHOr0 B/UAHUA Ha KaBUTaLWOHHbIe UCMbITaHnsa
Hacoca, TO NorpewwHoCcTb N3MepeHna TeMnepaTypbXUAKOCT N MOXeT 6blTb ycTaHoBeHa B M.
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12.3 I3mepeHre TemMnepaTypbl HAPY>XXHbIX MOBEPXHOCTEN

TemnepaTypy Hapy>XXHbIX NOBEPXHOCT €/l Hacoca cnefyeT U3MepsTb C NOMOLLbIO TEPMOMETPOB Un
JaTunKoB TemnepaTypbl (CONPOTUBAEHNSA, TepMmonapbl) B MecTax, ykasaHHbIX B KOHCT PYKT OPCKO 1 3KCM-
nyaTaunoHHOW JOKyMeHTaumsax, 1 Takke B MM ¢ ykasaHmeM KOHKpe THOro cnocoba nsmepeHus, obecneymsaro-
Lero npefenbHyto NorpeLHocT b n3mMmepeHns He 6onee 3 °C

12.4 ®dusunyeckne gaHHble g1 BObI

dusnyeckme faHHble AN BoAbl NPUBEAEHbI B TPUIOXeHUN M.

[aHHble N03BONAIT OoNpefenaThb faBfeHns napos PNy naoTHOCTL PNBoAbl B UHTepBasie N3MeHeHuns
TemnepaTypbl Bogbl 0T O°C go 50 °C.

MepecueT gasneHusa napa BoAbl, NPUBELEHHOI O B nackanax [Ma), Ha gasneHune B [Krc/cm3, NnposBoAsT Mo
dopmyne

P (Ma) =P (krc/cm2 1,02 m1Cr5. (12.1)

12.5 ViamepeHne macchbl

Maccy Hacoca (arperaTa) onpefensioT Ny TeM B3BELLMBAHWSA HA BECaX UK C NPUMEHEHUEM AUHAMOMET -
pa HenocpeACTBEHHO UM CYMMUPOBAHWEM Macc UX onpeAenstolmnx yacTeli (CO0poYHbIX eAUHUL, aeTanein).
[MorpeLwHoCcTb onpejeneHnsa Macchbl He fOo/MKHa npesbiwaTb +2%.

12.6 OnpegeneHne BHELLHEN y Te4YKn Yepes yrnji0o THeHUS

Pacxof, BHellHel yTeukn yepes ynioTHeHUs onpejensaioT n3mMmepeHvem o6bema yTedek 3a onpefeneH-
HOe BpeMms C MOMOLLbI0 MEPHOrO cocyja C AeNleHUsa MU UK onpefesieHneM MacChbl yTeukn ¢ nocneayowmm
y4yeTOM NN0OTHOCTM BOAbI (KUAKOCT M) NpW AaHHOW TemnepaType. MorpewHocTb onpeeneHns yTeukn He
[OJ/DKHa npesbilWaTb £5%.

Pacxop BHelHen yTeuku onpegenstioT 418 HOMUHANbHOTO peXxynma paboT bl HAcoca UIN Ha FPaHUYHbIX
pexumMmax pekomeHayemol o61acTm MCnonb30BaHUs c npefenom He 6onee +10%.

Mo cornacosaHuio c NOTpPebuUTeNeM (3aKka3yMkoM) BHELLHIOW YT eUKy flonyckaeTCcsa onpefensTb Ha 04-
HOM M3 YKa3aHHbIX PEXXUMOB C MU3MEPEHNEM ee He MeHee Tpex pas npu ycnoBun cTabunbHoin paboT bl Hacoca.

12.713mepeHne Bubpaumm

Bubpaumio Hacoca (arperaTa) nsmepsoT BubpomeTpamum no FOCT 25275, kKnacc TOYHOCT U HE HUXe
2,0. Pexxum paboTbl Hacoca (arperaTa), Ha KOTOPOM U3MepsAl T Bubpauuo, napamMme T pbl BU6paLmmn (KuHema-
TUYeckme n jMHaMnyeckne) n MecTo U3MepeHuns AO/DKHbI 6bITb YyKa3aHbl B [MM. Ecnu Takune ykasaHus B NM
OTCYyTCTBYIOT, TO BMGpaUunio onpefensioT 418 HOMUHATLHOT0 pexumMa paboT bl Hacoca T 0/1bKO N0 KUHeMa-
TUYEeCKNUM napameTpam (BUO6POCKOPOCT U, BUGPOYCKOPEHNIO) M U3MEPSAIOT Ha Kopnyce NoALUMHNKOBOrO y3/a B
MI0CKOCT U, MepneHANKYASPHOL K OCY BpaLLeHWs Hacoca no AByM B3aMMHO NeprneHANKYIapHbIM HanpasieHuam
1 HanpasfneHuo, napasisiesibHoMy Basly.

[ ndaHacoca (arperaTa) c YacToToi BpaweHnsa 10 c~1(600 06/MyH) 1 Bbile cegyeT onpefensaTb KNHe-
MaTuyeckme napame T pbl BUOPALVOHHON Xapak T epucTUKM (aMNanTyay BubponepemeLleHmns, cpegHeksagpa-
TUYeCcKoe 3HaYeHne BUO6POCKOPOCT 1 Un BUOGPOYCKOPEHNS) nnnorapnMmnyecknii yposeHs Bubpauun B gnana-
30He yacToT 10— 1000 'y,

[onyckaeTcs onpefeneHne nokasaTena Buépauun npoBoAM T b N0 pe3y/ibTaTaM n3MepeHns BU6POCKo-
pPOCT MW B OKT aBHbIX 1 APYrMUX Nofocax 4yacToT.

[ns HacocoB c YacTOToOW BpaweHnsa meHee 10 c~1MoxeT 6bITb ONpeAesieHo NMKOBOE 3HavYeHune (pas-
Max) BubponepemMeLleHus.

OvHamunyeckne napame T pbl BUOPALNOHHON Xapak T epucT KK B C/lyvyae Heo6Xo4MMOCT U BbIGuparn T B
cooTBeTCcTBUM CIOCT 26043.

12.8 I3mepeHue wyma

LLym cnegyeT U3MepsaTby Hacoca COBMECTHO € npuBoom wymomepamu no NOCT 17187, knacc TOYHO-
CTun He Huxe 2,0.

Mpy nenblTaHnsax N3MepsaT YPOBEHb 3BYKOBOI0O AaB/ieHUSA B N0N10CaxX YacTOT WM YPOBEHb 3BYKa B
KOHT POJIbHbIX TOYKax B COOTBETCTBUN C METOAMKON nameperus no FOCT 23941, koTopas Ao/kHa 6bITh B
MM Ha ncnblTyemoe ngenve (NPoayKuuio).

[JonyckaeTcs npu Bcex Buaax UcnblTaHuii, 3a MCKNIOYEHNEM MPUEMOYHbIX U NpeABapu T efbHbIX, MPOBO-
ONTb N3MepPeHMEe YPOBHA 3ByKa B OAHOW KOHT POJ/IbHOM TOUYKe, UMeloLLeil MakCuMasbHbli ypOBEHb 3BYKOBOWA
MOLLLHOCT W W/IN 3BYKOBOT O AiAaB/IEHNS.

12.9 OnpepeneHne nokasaTeneii 6eaonacHoCTH

12.9.1 O6wwme cBegeHus

B HacToOfLEM NYyHKTe pacCMOTpPeHbI 3NeKTPUYeCcKkne, TepMUYEeCcKne U MexaHuveckne nokasaTesnm
6e30nNacHOCTM HacocoB (arperaToB). Kpome 3TuUX nokasaTenei, K nokasaTensaMm 6e30nacHOCTU OT-
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HOCAT CSA 3proHoMMYeckue nokasaTesnm (LWym 1 BUbpauns) n BHELLHAA yTeuka, onpejeneHne KoTopbiX faHo
B 12.6— 12.8.

K nokasaTensm 6e30nacHOCT M HACOCOB MOFYT OTHOCUTbLCA U pyrue nokasaTenu, KoTopble npueee-
Hbl B TEXHMYEeCKOli foKyMeHTauumn n MM Ha MeTofbl NCMbITaHWiA.

MonHylo HOMeHKNaTypy nokasaTenein 6e3onacHOCT M HACOCOB (arperaTos) ycTaHaBNnBalw T B CTaH-
JapTax, a npu Mx o TCy TCTBUN B TEXHNYECKOI JoKyMeHTauuu n MM (TUnos 1 TunopasmepoB) Ha n3genus
KOHKpPe T HbIX BUO0B.

12.9.2 9nekTpuyeckas 6e3o0nacHOCTb

Tpe6oBaHWA 3NeKT pUYECcKoil 6€30NacHOCT U 31K T POHACOCOB U 3N1IEKT POHACOCHbIX arperaToB 06bI4YHO
ob6ecneynBaloTCAINEKTPO6E30MNaCHOCT b0 KOMMIEKTYIOLLEr 0 3/1eK T POABUraTe NS, KOTopas NoA TBeEPXAaeTCs
cepTudMKaTOM COOTBETCTBUSA.

Mpu oTcyTCcTBMM cCepTUdrkaTa CoOOTBETCTBUSA HA 3NEKTPoABUraTe b 31eKTpo6e30nacHOCTb Ha-
COCHOrO0 arperaTaKoHTPO/IMPYIOT 3KCNEePMMEH T allbHO MPKU UCMbITaHnM Hacoca (arperaTa).

Hacochbl (arperaThbl), npegHasHayeHHble 418 3KCnayaTauumn Bo B3PbIBO- M NOXapoonacHbIX Npou3Boj-
CTBax XMMWYeCKoi, Hedh TeXnmMmnyeckoin n Heth TenepepabaTbiBatoLLeli NPOMbILLIEHHOCT U 1 NpejHa3Ha4eH-
Hble AN15 NnepekavynBaHns AM31eKTPUKOB, MPOXOAAT KOHT PO/ibHbIE UCNbITaHUA Ha 3aln Ty 0T CTaTUYeckoro
3feKTpuyecTBa No npasunaam MacropTexHagsopa Poccuiickoin degepaunn.

OKCMepUMeHTaslbHO NPOBEPSAIT:

-yfenbHoe 06beMHOe 1N MOBEPXHOCTHOE 3N1eKT pUYeckoe CoNpoTUBNEHNE MaTeprnana NpoTOo4YHOI Ya-
CTW Hacoca, KoOTopoe A0/HKHO 6bITh He 6onee 1050Mm M n onpegenseTcano FOCT 6433.1 — FOCT 6433.4
ana Teepabix MmaTepuanos nrOCT 16185 — ansa nnacTmacc;

- Hanuume 3a3eMNALWEero ycTpoicTBa UCKNIOYNTE/bHO A5 3alUThl 0T CTaTNYECKOr0 3/1IeKTpuye-
CTBa W ero conpoTuBAEHNe, KOTOopoe JO/KHO 6bITb He 6onee 100 Om. [lonyckaeT cs 3a3eMnsiolee ycT poii-
CTBO OT CTaTUYECKOrO 3/IeKT pUuyecTBa Hacoca 06beANHATb C 3a3eM/IAIOLLLMM YCT PONCTBOM 3/1€KTPO060-
pyfoBaHus;

- Apyrve TpeboBaHuA (NokasaTesnn), CBA3aHHbIe CO CTaTNYECKUM 3/1IeKTPUYECTBOM, B COOTBETCTBUN
C npaBuiamMu, ec/im B3TOM eCTb HE0BX0AMMOCT b M OHa NPeAyCMOTpeHa TEeXHNYeCcKon foKyMeHTauuen n nu
Ha KOHKpeTHoe n3genue.

QnekTpuyeckne nokasaTenn 6e3onacHocTu 4N Apyrnx BUAOB 31eKTpoasuraTeneli, a cnegosaTesbHO
M 3/1IeKTPOHAaCOCHbIX arperaTos, onpefensaoT cooTeBeTcTBeHHO No TOCT 183, TOCT 7217, TOCT 10169,
FOCT 11828.

3asemidlowmne 3axnumMbl 1 3HaKM 3asemsieHna [O0/KHbl cooTBeTcTBOBaTh [OCT 12.2.007.0 n
FOCT 21130. Knacc anekTpo3awnThbl 3/IEKTPOHACOCHOIO arperaTa 1 conpoTuBEHNE 3a3eM/IEHUA AO/DKHbI
6bITb YKa3aHbl B [TM 1 TeXHU4ecKoli LJOKyMeH T aumm.

12.9.3 TepmMmunyeckasi 6e30MacHOCTb

Tepmunyeckas 6e30nMacHOCTb HACOCOB (arperaToB) onpefenseTcs TemnepaTypoi HapyXXHbIX NOBEPXHO-
cTell HacocoB (arperaToB) NPy NepekayYnBaHMn 0ObIYHbIXXKMAKOCTER U TemnepaTypoii Harpesa NoALWMNMHA-
KOB Hacoca npu nepekayvMBaHny 1erKOBOCMIaMEHSOLLMXCA U MOXapOOonacHbIX XUAKOCT el.

TemnepaTypy HapyXHbIX MOBEPXHOCT el Hacoca (arperaTa) M ero CoCTaBHbIX YacT el u3mMepsal T Tep-
MOMeTpaMy unun gaTumkaMmy TemnepaTypbl (CONPOTUBAEHUA, TepMonapa 1 ap.), ycTaHasnnsaemMblx nmbo
Ha NOBEPXHOCT U, TM60 B MaC/sHbIX BaHHaX (ycTpoiicTBax). MecTa onpefenieHns TemnepaTypbl v Nporpam-
Mbl U3MEPEHNS TemnepaTypbl onpegensatoTca B MM. lonyckaemble TemnepaTypbl HAarpesa NnoBEpPXHOCT el
Hacoca v ONOpHbIX NOALIMNHUKOB POTOpa Hacoca [O0/MKHbl 6bITb yCTaHOBNEHbI B TE€XHUYECKOW JOKYMeHT a-
unun n NM.

12.9.4 MexaHu4eckas 6e30MacHoOCTb

Moka3zaTenn mexaHn4yeckoii 6esonacHoCT N HacocoB (arperaToB) onpegenaoT no FTOCT 12.2.003 v npu-
BOAAT B TEeXHUYeCcKol gokymeHTauuv n MM c ykazaHuem cnocoboB 1 cpecTB ux onpegeneHns. O6bI4HO 3TH
nokasaTenun 6e3o0nacHOCTM ycTaHaBNMBalT Npu pa3paboTke M NOCTaHOBKE HOBbIX 06pa3L0B n3gennii Ha
NPON3BOLCTBO M KOHT PO/IMPYIOT NPU NPUEMOYHbIX UCMbI T aHNAX.

HeobxoaMmocTb onpeaeneHns n KOHT pons nokasaTenei mexaHn4yeckon 6e3onacHoCcT Npu Apyrux Bu-
Jax ucnblTaHuii ycTarnasamealoT B [TM Ha 3TU BUAbI UCNbITaHWA, BKAOYaA cepTUduKaunoHHble UCNbITaHus,
rge Takxe ykasbiBalT CpeAcTBa y MeTOo4bl KOHTPONS.

12.9.5Mpoumne BpeaHble NPON3BOACTBEHHbIE DaK T OpbI (NOKasaTesnn)

K npounm BpegHbIM NPOM3BOACT BEHHbIM (DaK T OpaM HacocoB (arperaToB) MOryT OTHOCUTbCSA BPeHble
hakTOopbl, CBA3AHHbIE C KOMM/IEK T alMen HACOCOB NHLIMW BUAaMY NPUBOLOB (Typ6oNprMBOAOM, AN3ENb- U MO-
TONPUBOAOM, 3/IEKT POMArHU T HbIM MPUBOLOM, APYTMMWU BO3MOXHbBIMY NPUBOAAMU), KOT Opble XapakTepusy-
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0T CS CBOMMM NokasaTensamu 6e3onacHocTn. HomeHknaTypa Takux nokasaTenel fo/mkHa 6bITb yKazaHa B
cTaHjapTax v TeXHUYecKol JOKyMeHTaunm Ha 3TV NPpMBOAbI, U UX 6€30NMacHOCT b A0/HKHA MO TBEPXAaThbCA
cepTnUKaTOM COOTBETCTBNUSA, anpy ero 0TCy TCTBUM KOHTPOIMPOBATLCA NpY cepTUUKALUOHHbIX UC-
MblTaHNAX HACOCOB (arperaTos).

HomeHknaTypy, HoOpMbl 1 cnocobbl (MeTOoAbl) onpejeneHns Taknx napameTpos 6e3onacHocTu cregyeT
yKasbiBaThb B [1M Ha NCMbITaHUsi KOHKPe THOM NPOAYKLUN.

13 MocnepoBaTeNIbHOCTbL MNPOBEAEHUNSA UCMbITaHWi, odopmMieHUE U
npeacTas/ieHne pe3ynbTaToB

13.1 O6Lume cBefeHUsA

[lo Havana ncnblTaHnii 0TBEeTCTBEHHOE MU0 3a NPOBeAEHNEe UCMbITaHuii 4O/MKHO NPoBepUTb nybde-
ANTbCABTOTOBHOCTM CTEHAa, NPM60pPOoB, UCNbITYEMOr0 U3LeNus U rpynnbl UCMbITaTenei K Havany n npose-
[EeHUI0 NCMbITaHuii B cooTBeTCTBUN € MM Ha AaHHble NCNbITaHns, BKIYas BONpockl 6e30MacHOCT M UCMbI-
TaTenei nokpyxaruieli cpeapl.

VcnbiTaHusa cnegyeT npoBoAnTb no MM, cocTaBneHHON B COOTBETCTBUN C HACT OALWMM cTaHjap-
TOM, BrnocnefoBaTenbHOCTH 1 06bemMe, ykasaHHbIMU B [TM v yCTaHOBNEHHBIMU IMLLOM, OTBETCTBEHHbIM
3a UCnblTaHuA.

McnblTanma npoBoAAT Ha YUCT Ol XONOAHONM BOAE, eCNN MHOe He nNpefycMoT peHo B MM unu gorosope.

13.1.1 O6kaTKa Hacoca (arperaTa)

Mepep ncnblTaHAMN Hacoc (arperaT) AO/DKeH ObIThb NOABEPIrHY T 06KaTKe Ha OAHOM WJIM HECKOJIbKUX
pexumax paboThbl, ykasdaHHbIX B [TM.

O6kaTKy cneflyeT NPoOBOAMTb Ha HOMUHA/IbHOM UM 6/IM3KOM K HOMUHA/IbHOMY pexnmMme paboT bl Haco-
ca, ec/iv MHOoe He nNpeAycMoTpeHo B MM unn He 0roBopeHo B Or0BOpe.

Mpun 06KkaTKe NPOBEPAIDT 0T CYyTCTBUE ABIEHUIA, CBUAETENbCTBYLWMX 0 HegocTaTKax U3roTossne-
HWSA nam cbopku Hacoca (NOBbLILWEHHOT O WyMa, Bubpauun, Harpesa v T.1.), nognexalnx ycTpaHeHnio nepeg,
NCMbITaHUsMK.

[1a NorpyXHblX 1 CKBXWHHbBIX 3N1E€KTPOHACOCHbIX arperaToB 06KaTKy c/egyeT MNPoOBOAUTb Ha Boje
TemnepaTypoii He 6onee 25 °C [0 BbIX0Aa HA YCT aHOBMBLUEECS 3HAYEHME T OKa MM T aHus anekTpogsuraTens
(noTpebnsseMoit MoWwHoCTHN).

13.1.2NpofomKNTEeNbHOCTb 0OKaTKU
MpofomKNTEeNnsHOCTb 06KaTKM cnegyeT BblbnpaThb B COOTBETCTBUN C Tabnmueli 13.1.

Tab6nuuya 13.1 — MNpofoNKNTENbHOCTb 06KaTKM Hacoca (arperaTa)

MOLLHOCTb Hacoca B HOMVHaUTLHOM pexvivie, kBT MpoSOPKATENLHOCTL 00KATKY, Y, HE MeHee
o 10 0,1
Cs. 10 po 100 0,25
» 100 0,5

Mpu HeobxogMMOCTU AonyckaeTcayBennunBaTb NPOAOIKNTENbHOCT b 06KaTKN [0 Tpebyemoli npo-
[OMKNTENbHOCT U CYKa3aHMeM ee B TEXHUYECKOW fJoKyMmeH T auun n MM Ha jaHHOe KOHKpeTHOoe usgenve.

13.1.3 YacToOTa BpalleHus Npu UcnblTaHnAaX

McnblTannsa HacocoB crefyeT NPOBOAMTb NPV YacTOTe BpaleHuns, 6:IM3Koin K HOMUHanbHo. jonycka-
eTCANPOBOANT b UCMbITaHNA NPU YacTOTe BPpaLleHns, OT/IMYatoLLeica 0T HOMUHANbHOW Ha 3Ha4YeHus, nNpu-
BefleHHble B 5.4.3 nnu Ha 60/bluve 3HaYeHNs, eCv B TEeXHUYECKON JOKyMeHTaummn Ha Hacoc (arperaT) npvee-
[eHbl cnocobbl NnepecyeTa pesy/ibTaToB UCMbITaHWA Ha HOMUHA/IbHY0 YacT O TY BpalLeHWs Uan NnpuBeeHbl
3HayeHusa onpegensemMbix napame T poB Ha AaHHOl YacTOoTe BpalleHus.

Mo cornacoBaHuio C 3aka34ynMkoM (NoTpebnuTenem) UCNbITaHNsa KpYNHbIX HACOCOB (arperaToBs) AoMycKa-
eTCA 3aMeHATb KOHTPO/eM FreoMe T PUYECKNX Pa3MePOB 3/1IEMEHT 0B NPOTOYHOW YacTwu Hacoca (nogsoaa,
paboyero koneca, 0TBOAA), & 4/15 HACOCHOT 0 arperaTa TakKxke 1 0CTa/lbHbIX YacTeli NPOTOYHOro TpakTa, 1
npu HaNMYMN NX FEOMEe T PUYECKOr0 MOA06KA 3a pe3yNbTaTbl UCMbITaHNA NPUHUMAT b Xapak T epuUCcT UKK, Moy-
yaemble nepecyeTOM C MOAE/bHbIX UCMbITaHuii No hopMynam rugpogmHamMmmyeckKoro nogoobus.
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13.1.4 CHATWe HaNOpPHOI N 3HEPreTUYECKON Xapak TepucTuK

HanopHasi xapakTepucTWKa npeacTasnseT coboii 3aBUCMMOCT b MOTHOTO Harnopa Hacoca OT ero noja-
4n, NPUBELEHHbIX K HOMUHANBbHO YacToTe Bpalierus, T.e. H =f(Q) npun - const.

Ha kaxom pexume cnefyeT UaMepATb ¥ 3anucbiBaTb B NPOTOKON UCMbITaHUSA:

-4acTOTY BpalleHus;

- nofadyy Hacoca,

- aBfleHne Ha BXOAe 1 BbIX0OAe M3 Hacoca v PasHOCT b yKa3aHHbIX AaBNEHWUN,

-TeMnepaTypy nepekaumBaemoi XnugkocTu (Npu Heo6XxoanuMocT1).

JHepreTunyeckas xapakTepucTuka npeacTabnsaeT cob60i 3aBMCUMOCT b NOTPebasemMoit MOLWHOCT M
Hacoca v ero KM or nogaun, T.e. Pup - f(Q) npun - const.

Ha kaxaom pexume cnegyeT U3MepsATb Bbllleyka3aHHble napaMeTpbl U NOTpPebasemMyo MOLWHOCTb
Hacoca unv Kpy TALWKi MOMEHT Ha ero Bavy.

HanopHas naHepreTuyeckas xapakTepucTUKN Hacoca A0/MKHbI 6bITb OnpefeneHsl B UHTepsBane oT
Hy/neBoO nogaun 40 NpeBbllakLel He MeHee yem Ha 10% Hambonbllyo nogayy paboyero nHTepaana npu
[JaB/ieHny Ha BXOAe B HACOC, UCKNIOYaoLLEM BUSTHNE KaBUT auum Ha pe3ybTaTbl UCMbITaHWi Ha BCeX UCMbI-
TYeMbIX peXumax.

[ns HacocoBs, He gonyckalLux paboTy Npu HyeBoli nogaye, foNyckaeTCs B KA4eCTBe MUHUMASIbHOW
NpYHMMaT b Nogavy, He npesblwaLyo 90 % MUHUMaNbLHON NogaYm paboyero HTepBa/ia PEXNMOB, eCv MHoe
He orosopeHo B NM.

O6Luee ymcno nogay npu onpeAeneHnn HanopHoOM 1 (M) aHepre TUYECKON XapakTepucT KN AO/MKHO OblTb
He meHee 10 (ecnv MHOE He OroBOPEHO B HOPMATUBHOM AOKYMeHTe). [pn 3T OM 3Ha4YeHne nojay Ha coCcefHuX
pexumax B paboyem guanasoHe JO/MKHbI OTMYaTbCs He 6o/1ee yem Ha 12% HOMUHANbLHON nojaun.

[na Hacocos, B KOHCTPYKUUM KOTOPbIX MMeeTCAYCTPoNCTBO (OpraH) 4ns perynnposaHus Hanopa (unv
nogayn) Hacoca, HanopHble Y 3aHepreTUYecKne Xxapak TepUcTUK/ NpK N - const JOMKHbI 6bITb NOAYYeHbl NpK
pasNnYHbIX NONOXEHNAX PETYIMPYIOLLENr0 OpraHa, B TOM Yncie npu KpaiHUX U HOMUHA/TIbHOM.

OdhopmeHne yKas3aHHbIX XapakTepucT UK NpuBefeHo B NpunoxeHun N.

13.1.5 CHATVeE KaBN T auViOHHOM Xapak TepucTUKN

Mpu NonyYyeHnn KaBU T aLUOHHOW XapakTepucTuKn cnegyeT onpefensaTb 3aBUCUMOCTb [ONYyCKaeMoro
KaBuUTaumoHHoro 3anaca Ahdn (NPSHR) oT nogauv Hacoca. 118 MHOrocTyneH4YaTbIX HACOCOB fonyckaeTCcA
npoBeAeHNe KaBUTaLMOHHbIX UCMbITaHWi ¢ 0gHOl (NepBoil) CTyNeHbio (M NPeABKIOYEHHON CTYNEHbIO NpKY ee
Hanumn).

KaBMTaunoHHas xapak TepucTnka Ao/KHA 6bITh NONyYeHa B pe3y/ibTaTe CHATUSA YaCcTHbIX KaBuTauu-
OHHbIX XapakTepucTuk (B coorBeTcTBUM C 11.1.2.3) H -f(Ah (NPSH)) gna NOCTOSAHHbLIX 3HAYEHWIT Nogayn
Qi =constun ynucna 060poTOB N - constB paboyein 061acT N XapakTepPUCT MKK Hacoca.

YacTHble KaBU T alMOHHblE XapakTepucTUKN AoNycKae T Ccsa onpefenaThb U ApyruMu meTogamu, npuse-
OEHHbIMWN Ha pucyHkax 11.1 — N.3uBTabnunue 11.1.

[onyckaeTcsa NnpoBoAN T b ONpejesieHne YacTHbIX KaBU T auMOHHbIX Xapak T epucT MKNpu HEM3MEHHOM No-
NIOXKEHUW perynMpyoLLLero Nojgayy opraHa Ny TeM CHUXeHUs AaBneHns Ha BCacblBatoLLein NMH1M Hacoca.

YacTHble KaBUTalUOHHbIe XapaK T epucT VKN CHUMAK T NPy HAVMeHbLUEen, HOMUHa/TbHOM N HanbobLUel
nopayax paboyeii HacTu xapakTepuUCT KN Hacoca C 0 TK/IOHEeHUsIMU He 6onee £5%, ecnn nHoe He NpeaycMoT -
pexo B MMM unun gorosope. Ecnv B MM nnu forosope no onpefeneHnto 4HacTHbIX KaBU T alUMOHHbIX XapakTepuc-
TUWKYCNOBUS HE OrOBOPEHbI, AOMYyCKaeTCA YacTHYI0 KaBUTaUMOHHYI0 XapakTepuUcTUKY CHAMATb TOJIbKO A5
HOMWHa/IbHOM NOAAUN.

3HaueHne Ah (NPSH), (NPSHA) n Ahkp(NPSH3) cneayeT onpefensiThb N0 OTHOLWEHUIO K 6a30BoiA nioc-
kocTu Ah (NPSH) (cm. pucyHok 3.1).

[na oTaenbHbIX TUNOB HACOCOB JoNyckae T CAYyCcTaHaBIMBaTb NOMOXEHWE 3a4aHHON nnockocT NPSH
B MM 1 oTpaxaTb B NPOTOKO/E UCNbITaHUs UM oTyeTe 06 UCMbITaHNAX 3T UX TUMNOB HACOCOB.

[ NS KpynHbIX HACOCOB KaBUT aUMOHHYIO XapakTepucT UKy cnefyeT nepecunTbiBaTb C XapakTepucTu-
K1, NONYyYEeHHOM NPy MOAENbHbIX UCTbI T aHUAX.

[N norpy>HbIX HACOCOB, NPY HEO6XOAMMOCT U ONpejeneHns KaBn TaunoHHOM xapakTepucTuky, B MM
JO/MKHbI 6bITb YKa3aHbl CXeMbl UCMbITATENbHOr0 CTEHAA MMeTOf CHATUSA KaBUTaunoHHOW xapakTepu-
CTUKN.

[nsperynnpyemMblX HACOCOB KABU T aLMOHHbIE XapaK T epUCTUKN MOJyYaroT NPy pas3InyHbIX NON0XEHNSAX
perynvpyloLLero opraHa iy peryanpyemMoro sHauyeHus, B TOM YnCe NPy KpanHUX 1 HOMUHaJ/TbHOM.

KOHTpo/b KaBNTauMOHHbIX AaHHbIX Hacoca (arperaTa), B TOM Yuc/e NpoBepKy 0T CYy T CTBUS BIMAHNSA
KaBuMTauumn Ha gpyrue nokasaTenu Hacoca (nogavy, Kng, wym, suébpauuio), cnegyeT NposBogMThb B COOTBET-
cTBuUM c pasgenom 11
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13.1.6 VicnblTaHMA Hacoca Ha camoBcacbiBaHVe

OnpejeneHve xapakTeprucT UKN CaMOBCaCbiBaHWsA, KOTopas npeAcTasnseT co60ii 3aBMCMMOCT b NoAa-
ym Bo3gyxa 0 BOT paspexeHuns Ha Bxoge B Hacoc hc (cM. npunoxeHne P), cnegyeT NpoBoAWTb Npu Temnepa-
TYype OKpy>XalLero Bo3gyxa v nepekaymBaemMoi XngKocTun He Bbiwe 40 °C.

Mpu ucnbITaHuax U3MepaT:

-4aCTOTYBpaLleHus;

- nofadvy Bo3gyxa;

- paspexeHue BO3yxa Ha BXoje B Hacoc;

- TemnepaTypyXuaKkocTu 1 BO34yXa;

- aTMocdepHoe faBreHue.

MonyyeHne xapak TepucTNKN CaMOBCaCbIBaHMA AO/IHKHO HAYNHA T bCA NPU paspeXxeHnmn Ha BXoe B Hacoc,
He npeBblwatouwem 5000 Ma (0,05 krc/cm?). C nomoLyblo Apoccenis, yCTaHOBNEHHOI 0 Ha BXOJe B HAcoc, pa3pe-
XeHVe CTYyNneH4yaTOo yBe/iMuMBatT 0T MUHUMA/IbHOTO A0 MakCMMa/lbHOr0, a 3aTeM YMEeHbLLan T [0 MUHU-
Ma/lbHOro 4epes3 MHTepsasbl, o6ecrneynsBaloLle NojlyyeHme He MeHee NATU TOYEK Ha XapakTepucTuke B
KaK40M HanpasneHuu.

Mpy oTCYyTCTBUN B HOPMATUBHOM [JOKYMEHT € MaKCUMaIbHOI 0 paspexeHuns NCnblTaHusa NPoBoAAT A0
paspexeHus, NpeBbIalLLero He MeHee YeM Ha 10% paspexeHusi, CO0TBe TCTBYHLEr0 HOMUHAaNIbHON BbICO-
Te caMoBCacbIBaHMA.

McnblTaHna no onpegeneHnio NPoA0/IXU T e/IbHOCT M CaMOBCAaChIBaHWSA 3aK1104al T CA B USMEPEHUN Bpe-
MeHW, B Te4YeHve KOTOoporo fonyckaeTcsa paboTa Hacoca Ha BO34yXe Npu paspexeHun, CooTBe T CTBYHLWEM
HOMUHaJIbHOW BbICOTE camoBcacbiBaHs. [pn 0T Cy TCTBUN CneymanbHbiXx Tpe6oBaHuii 3a NPpoA0IKUT eflb-
HOCTb CaMoBCachblBaHus cnegyeT NPUHUMATb BPEMS, B TeYeHNe KOTOpPOoro nojaya Bo3gyxa ymMeHbluaeTcs
Ha 30 %.

KOHTponb xapakTepucT MKW CaMOBCaCbIBaHUA 3aK/1l04ae T CA B ONpejesieHnmn nogayum Bo3gyxa npu safiaH-
HOM pa3spexeHun Ha BXofe B Hacoc.

KoHTponb camoBcacbiBaloLLeil cnocobHOCT 1 Hacoca Aonyckae T CA NPOBOAUT b My TeM onpegeneHus spe-
MEHU 3aN0NIHEHNS BCaCbIBaOLLLEN NIMHNUW, pa3Mepbl KOTOPOW NPy 3a4aHHON BbICOT € CaMOBCaCbIBaHUA yKa3aHbl
B HOPpMaTMWBHOM JOKYMeHTe. MNpu OTCYyTCTBUN B HOPMATUBHOM [JOKYMEHT € XapakTepucT KN BCacbiBalo-
Wweli TMHUKN cneflyeT onpejensaThb BPeMS 3an0/THEHUS XNAKOCT b0 BEPTHKaNbHOro Tpy6onpoBoja BHY TPEH-
HUM SuamMeTpPOM, paBHbIM BHY TPEHHEMY AMaMeTpy BXOAHOr0O naTpybka Hacoca ¢ OTK/IOHEHMEM He Gonee
+5% Ha BbICOTY, pPaBHY HOMWHA/IbHOW BbICOTE CaMOBCAChIBAHUSA.

Mpy He06x0AMMOCT M NPOBEPKY CAMOBCACbIBAHWA HAcOCa NPOBOAAT Ny TeM U3MePEHUS BpDEMEHHN, 3a KO-
Topoe B repMmeTUYHON EMKOCT 1 cO3aeT Cs 3a4aHHOe paspexeHne no MeTofuKe, COrlacoBaHHOM € 3aKa3un-
KOM MyKa3zaHHoW B M.

MprBeaeHne 3KCNepUMEeHT asbHO NOYYEHHbIX MOKa3aTeNeil K HOMUHaNbHOM YacTOTe BpalleHns 1 aas-
NEeHUI0 Ha BXOJe B Hacoc npueefeHo B 6.1.2.

XapakTepucTurKa caMoBcacblBaHUA NpuBeeHa B NPUNoXeHnn P.

13.2 O6paboTkape3dybTaTOoB UCMblITaHUi

13.2.1 O6wume cBefeHUs

Pe3ynbTaThbl nU3mepeHnii 4OMKHbI 6bITb 06paboTaHbl C Lenbio NoAy4YeHNs KOTMYeC T BEHHbIX 3HaYeHU
paboThbl HAacoca B YC/IOBUAX MPOBEAEHNA UCNbITaHNA Ha KaX40M pexume, a 3aTeM NnepecynTaHbl Ha HOMU-
HaslbHble YCN0BMUA ANA CPABHEHWSA C HOPMUPOBAHHbLIMU 3HAYEHUAMW, NPUBEAEHHBIMW B HOPMATUBHOM JOKYMEH-
Te WM rapaH TUpoBaHHbIMU B JOrOBOpeE.

O6paboTKy pe3ynbTaTOoB M3MEepPEeHNi i NPOBOAAT B COOTBETCTBUM C MHCT PYKLMAMU MO NPUMEHEHUIO
NCNoNb3yemblX CPeACTB U3MEPEHNs, a Takxe no dpopmynam (nporpammam, rpaukam), BolpaxkaroLwmm npasu-
nanofcyeTa KoMYeCcTBEHHbIX 3HAYEHUI TpebyeMblX oKkasaTe el no pesyibTaTam u3MepeHuii.

Mopayvy Hacoca Npu UCMbITaHAX ONpeaensanT No MeTOoAVKe, NPUBEAEHHON B HOPMATBHOM AOKYMEHTe
Ha cnoco6 N3MepeHuns Nnu B 3KCNyaTaLMOHHON AOKYMEH T auumn Ha NpUuMeHsaeMble N3MepUTeflbHble NpPU6opbI.
Bo3MOXHble cnocobbl 3MEpPeHMA NoJayun Hacoca U3/10XeHbl B pasgene 1.

TeopeTuyeckue hopMy/ibl ONpeaesieHna Hanopa Hacoca B 3aBUCUMOCT Y OT CXeMbl UCMbITaT e/IbHOro
CcTeHAa npuBefeHbl HapucyHkax 8.1, 8.5 u 8.8.

MpakTunyeckne (pacuyeTHble) popmynbl — no 13.2.2. I3mMepeHne 4yacTOTbl BpaLlleHUs Hacoca 1 ero
MOLLHOCT U NpMBELEHO COOTBETCTBEHHO B pasgenax 9u 10.

M3mepeHne NPSH nposogaT B coorBeTCcTBUM ¢ 11.31 11.3.2, namepeHne npoymx napameTpoB —
cpasgesiom 12.
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13.2.2 TyNoBble CXEMbl YCTaHOBKM HACOCOB MPU UCMbITaHUAX U pacyeTHble hopMy bl onpeae-

NNeHUA 3KCnepnMeHTa/IbHbIX UTIpBeAEHHbIX MapaMeTpPOB Hacoca
TunoBble cXeMbl YyCTaHOBKW HACOCOB Ha UCMbITAaTeE/NbHbIX CTEeHAax U pacrnonoxeHue I'IpVI60pOB ans

n3MepeHns JaBneHns Ha BXo4e 1 BbIXOLe Hacoca npueefeHbl Ha pucyHkax 13.1 — 13.4.

PucyHok 13.2

PucyHok 13.4

PucyHkn 131 — 13.4 — CxeMbl YyCTAHOBOK HAacOCOB U PacrosiokeHnss NpubopoB 47189 U3MepeHust
JaB/IeHNa NPy UCTIbITaHUAX

dopMynbl 418 NoAcYeTa NOIHOro Hanopa Hacoca Hu, M Npu UCNbITaHUM B 3aBUCMMOCT U OT KOHCT PYK-
LM Hacoca, CXeMbl €ro yCTaHOBKN Ha UCNbITAaTE/NIbHOM CTEH/E, PACMO/IOXEHUS U3MEPUT E/IbHBLIX NPUOGOPOB
AaBNeHnst N Npu pacnosioXXeHNn MepHbIX ceveHuii B6/1M3n K BXOAHOMY U BbIXOAHOMY NaT py6kaM Hacoca, Korga
rugpasnuyeckme noTepu Hjlm H2 (cm. 8.1.1) manbl MMOTYT He yYNThbIBAThCA, NOC/e NPpeobpaszoBaHUn NPUHK-
mMalT BUA;
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*AN5 HAacoca, UCNbITYEeMOro No cxeme, NPUBEAEHHOM Ha pucyHke 13.1:

2~ PM1

PM
Hn=0,102 «
P

+0,0827 Q& \ \+AZM> (13.1)
mW1/15 Hacoca, UCNbl TYeMOro o cxemaMm, NpuBejeHHbIM Ha pucyHkKax 13.2 n 13.3:
Hn=0,102 -"ﬁAO,0827 mQ\ iAZ|\1/|2 (13.2)

- ANA Hacoca, UCNbI TYEMOrOo Mo cXemMe, NpUBeAeHHO Ha pucyHke 13.4 ncyyeTOM ruapaBanmyeckux no-
Tepb Hj2 Ha yyacTKe 0T BbIXOAHOTro naTpy6Ka Hacoca 0 MEPHOr0 CeYeHnsl Ha BbiXxoAe U3 Hacoca, T.e. B
Tpybe gnvHoii L nuBHY TpeHHUM guame T pom d

0,0827 Q, )
Hun=0,102 « 4 +Hj2£Z \p, (13.3)

rae Qu— nopgauya Hacoca 4N usmMepsemoro pexuwma, Mm3c;
pu — NNOTHOCTbL NepekauynBaemMomn XnMaKkocTu, Krim3
PMLu PM2 — nokasaHue npu6opa M3MepeHus aBneHusa XMAKOCTU COOTBETCTBEHHO B MEPHbIX CEYEHUAX Ha
BXOJ€ W BbiXofle U3 Hacoca, MNa;

dilun d2 — BHyTpeHHWI gnameTp TpPy6ONpoBOAA B MEPHOM CEYEHUM COOTBETCTBEHHO Ha NoABOAALLEN 1
oTBOAAULel NMHUAX Hacoca, M;
AZM — pasHOCTb OTMETOKMNO/MOXEeHNA NPpUGOPOB ANA U3MEPEHUs AaBNEHUSA B MEPHbIX CEYEHUAX NpK

Bxoge (Zml) n Ha Bbixoge (Zm2) n3 Hacoca O THOCMTENbHO BbIGPAHHON 3 TanoHHOI (6a3oBoi)
NAOCKOCTMU, M;

ZMW2 — BepTuKanbHas oTMeTKa NoNOXeHUa npubopa Ansa usmepeHus AaBfeHUs B MEPHOM CEYEeHUN Ha
BbIXO/l€ M3 HACOCA O THOCUTENbHO CBOGOAHOTO YPOBHS XUAKOCT U, M;
Hj2 — ruapasnivyeckme NnoTepun B BbIXOAHON NUHUM ONpeaensioTCca no ggopmynam, npuBeaeHHbIM B 8.2.4

Cy4eTOM NpMBEAEHHbIX peKOMeHJaLnii.

MpumeuvyaHunsa

1 B npuBefeHHbIX hopmynax nokasaHuss npubopos fasneHms PML n PM2 cTaBAT CO 3HAKOM «MNOC» Npu n3me-
peHun n36bITOYHOTro AAB/EHUSA, CO 3HAKOM «MWUHYC» — MPU U3MEPEHUN paspexeHus.

2 3Hak «nawc» nepep nocnegHum cnaraembiM B popmynax (13.2) u (13.3) cOOTBETCTBYET PACMO/IOXEHNIO
MaHomeTpa Bbllle CBOGOAHOI NOBEPXHOCT N XNAKOCTMU (CM. pucyHkm 13.1, 13.2 n 13.4), a 3HaK «MUHYC», KOrAa MaHo-
MeTp pacnosioXeH Hmke CBO6G0OAHON NOBEPXHOCTMU XUAKOCTMU (CM. pUCYHOK 13.3).

3 lMpu n3mepeHnn gaBneHns ¢ NOMOLLbIO MPY>XXWHHOM0 MaHoOMeTpa OTMETKY ero BepTUKa/IbHOrO NMo0XeHNs
JonyckaeTcsa nNpuMHMMaTb MO OCY TPExXxoA4oBOro KpaHa, Ha KOTOPOM YycTaHaBnIMBalwwT MaHOMETpP C uesblo
NpoAyBKW COEAUHUTENbHOW NNHUN, NGO NO 3TaNOHHOM NNOCKOCTMW MaHOMeTpa, Kak 3TO MoKa3aHO Ha PUCYHKax
8.1, 8.2 un 8.9.

13.2.3 BbluncneHue KM Hacoca nHacocHOro arperarta
KM/ Hacoca nHacocHOro arperaTa BblUMCASAIOT MO hopMynam:
- AN Hacoca

RJQUPM
Lpwec = 0981 " 7 (13.4)
rge Nuiac — KI1 /[ Hacoca npu ncnbl TaHum 4N COOTBETCTBYWLWeEro pexuma, %;
PH — wmMowWHOCTb, NOTpebaseMas HACOCOM B JaHHOM pexume, KBT;
Z -ANA HacoCHOro arperaTa:
0981PUQuU Hwm
Unas 13.5
P Pmarp ( )
roe 1|varp — KM/ HacocHoro arperaTa, %;
Pvarp — MowHOCTb NnoTpebasemMmas HAaCOCHbIM arperaToM B JaHHOM pexume, KBT.
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13.2.4 OnpepgeneHne Ah (NPSH)

Ahu(NPSH)u = 0,102 «- P' 1HP" - N +Zwl+ 0,0827 « , (13 6)
roe Ahu(NPSH)u — kaBMTauWOHHbIV 3anac Hacoca g1 4aHHOTro pexuma, M;
PM1 — paBneHue XXuakKocTU Ha BXofe B Hacoc, lNa;
P6 — 6GapomeTpuyeckoe fasfieHne Npu UCNblTaHum Hacoca, MNa;
Pn — paBneHue HacblWEHHOT O Napa nepekaynBaemMoli XMAKOCT M Ha BXO4e B Hacoc, Ma.

[ns Hacoca, pacnofoXeHHOTro HuXe cBo60AHOV NOBEPXHOCT W, HajA KOTOPOI AaBrieHWe paBHO aTMOC-
epHomy (cM. pucyHkn 13.2— 13.4), NPSHu Bbluncnaw T no cpopmyne

Ahu(NPSH)u = 0,102 P p 1+Z , (13.7)

rge Z — BepTuKanbHas 0OTMeTKa N00XeHUA CBOGOAHOT0 YPOBHSAXNAKOCT M OTHOCUTE/bHO 6a30B0I nnoc-
kocTn NPSHkoneca Hacoca (cMm. 3.2.6 npucyHok 3.1), m.
13.3 OdhopmneHne pesynbTaTOB UCNbITaHnus
MonyyeHHble B pe3yibTaTe NPoBeAEHHbIX UCMbITaHnii napaMmeT pbl HACOCA AO/KHbI 6bI Th MPUBEAEHbI K
HOMWHaNbHOI YacTOoTe Bpalw,eHns (4ucny o60poTOB MH) U, NPU HEOO6XOAUMOCT U, K HOMUHANbHON NIOTHOCT U
nepekaynBaemon XMAKOCTHN No chopmynam, npuBegeHHbIM B 6.1.2, KOTOpble NPW 3aMeHe Np Ha MHW N Ha Nu
NPUHUMA T BUA:

QzQUrrl:/T’ (13.8)
_ 4 'y

H=HWU 13.9
{nm) , (13.9)

¢ Py

H .
P\t m) (13.10)
M\=r\u, (13.11)
Ahdon(NPSHR)=AhKp(NPSH3)UmR '[~ ], (13.12)

rae Ahdon (NPSHR) — ponyckaemoe 3HavyeHune Ah (NPSH) B gaHHOM pexume (Q);
AhKp(NPSH3) — 3HauyeHue BenunumHbl Ah (NPSH), onpegensiemoe akcnepMmeHTasnbHO No 3 %-HOMY najge-
HWI0O NOSIHOFO Hamopa MepBON CTYNeHW Hacoca MPW KaBUTaLMOHHbLIX UCMAbITaHUAX
(cm. 3.29, 11.1.2.3 npucyHkn 11.1— 11.3).
R' — kKoathuumeHT KaBUTaLMOHHOrO 3anaca, NnpuHMMaeMblii B npegenax oT 1a0 1,3.
[Onsa camoBcachiBaoLW X HACOCOB Nojgavy Bo3fyxa Npu camoBcachbiBaHNUN QCU BbICOTY CaMOBCAaChIBAHUA
hcnepecunTbiBato T No oopmynam, npuBeeHHbIM B 6.1.2.
CnepgyeT nMeTb B BUAY, HTO NepecyeThbl MO NPMBEAEHHbIM Bbille (oOpMynam cnpasegnsbl, €Cnu vyac-
TOTa Bpal,eHns Hacoca Npu UCNbl TaHUAX He BbIXOANT 3a npefensbl, ykasdaHHble B 5.4.3.

MpumeyaHund

1 Ans 3NeKTPOHACOCOB C NPUBOAOM OT 3/1eKTPOABUraTENs NEPEMEHHOIN0 TOKa, Y KOTOPbIX B TeXHU4YecKol
OOKYMeHTauun npuBefeHa CMHXPOHHas yacToTa Bpal,eHWa 3neKTpoaBuraTensa, AonycTuUMble npefjenbl U3MeHe-
HWS 4acTOThbl BpalWeHNs onpeensitoT OTHOCUTENbHO HOMUWHANbHOW YacTOThl BpalleHUs, ykaszaHHoOl B nacnopTe
Ha anekTpoaBuraTensb.

2 na 3neKTpPoOHAcCOCOB C NMPUBOAOM OT 3/1eKTpPOABUraTeNns NepeMeHHoro Toka, He MO3BOJIALWMNX NPOBO-
OWTb HenocpeacTBeHHOE M3MepeHMe 4YacTOThbl BpalleHWa Bana Hacoca, ponyckaeTcsa nNpPoBOAMTbL nNepecyeT
napaMe TpOB Ha HOMWHa/IbHble 3HAYEHUS HANpPsHKeHWA M YacTOThbl TOKa ceTwu no dopmynam (13.8 — 13.12) npwm

nH
3ameHe " BENNYMHON Q, BblYMCcnseMoli no dopmyne
o

H=r (13.13)
[MH.0B™ '
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rge NncB — CUHXPOHHas yacToTa BpalleHua anekTpogsuraTens, 1/c;
NHAB — HOMMHanbHas (MO0 macnopTy) YyacToTa BpaleHus anekTpogsuraTens, 1/c;
UH — HOMUWHasnbHble HanpsxeHue, B;
fH — HOMMHanbHas yacToTa anekTponuTanusa, 1/c;

Uu — HanpsikeHue npu ucnblTaHusx, B;
fu — vacToTa anekTponuTaHua Npu ucnblTaHuu, 1/c.
3 Heo6xogMmMocTb 1 cnocobbl onpefeneHns 4acTOTbl BpalleHUs A8 NOrPYXHbIX U CKBaXWHHbIX HAacOCOB

YKa3blBATCA B TeXHUYECKol AokymeHTauuu u MM, yTBepXaaeMble B YCTAHOB/IEHHOM MOPSAKE.

13.4 XapaKTepucTuKM Hacoca

XapakTepncTuK/ Hacoca (HanopHas, MOLHOCT Has UM aHepre Tu4eckas nKkaBuTalMoHHas) npescTas-
NeHbl B 06beMHEHHOM BUAe Ha ogHoM rpadouke (npunoxeHune N).

XapakTepucTuKy camoBcacbiBaH/a Hacoca (419 caMoBCacbiBalLLMX HACOCOB) C YKa3aHUAMU Ha Hel
BbICOT bl CAMOBCACbLIBAHNSA — CM. NpuUoxeHne P.

13.5 AHasIn3 pe3y/ibTaT OB UCMNbITaHUi NXapak TepucT UK

MonyyeHHble pe3ybTaThbl UCMbITAHWA MO BCEM NOKa3aTeNiaAM U XxapakTepucTurkam, onpegensemMbim
3KCMNepMMEHTa/IbHO B COOTBETCTBUM € NM, f0/DKHbI 6bIT b NPOaHaNIN3NpPoBaHbl HA COOTBETCTBMUE NX HOpMa-
TUWBHbIM LJOKYMEHTaMm, Ha KOTOpble AaHbl CCbINIKU B JOKYMEHTE Ha NocTaBky (06bI4HO TY) NpoAyKLMM KOHK-
peTHOro Buaa, NoABEPrHy TOW UCMbITaHUI0.

Pe3ynbTaTbl aHanmsa (Man BbiBOAbI) AO/MKHbI 6bITh NPUMBEAEHbI B 0TUeTe (MPOTOKO/E) N0 UCNbITaHu-
AM, Kak 3T0 NpefycMOTpeHo B 5.2.9 An1A NpMeMOYHbIX NCMbITaHni N0 rapaH TUAHbIM (4OroBOpPHbLIM) 0653a-
TenbcTBam 1 13.3.2 gna ncnblTaHuii 4pyrux BUAoB.

MpoBepKy COOTBETCTBMA (UM HECOOTBETCTBUS) NONYUYEHHbIX Pe3y/ibTaTOB UCMbITaHnii N xapakTe-
PUCT MK rapaHTupyembiM NokasaTefiiM OCyLLeCcTBAAIT B COOTBETCTBUN C pasgenamm 4 6, T.e. cyyeTom
06LWMX AONYCTUMbIX MOrPeWHOCTEN n3MepeHnii NnapamMe TPOB Hacoca, KOTopble NpuBeAeHbl B Tabnuuax
6.2 1n6.3.

O6LWwme JonyCcTUMble OTKIOHEHUA (YU T biBAKOLME U NPOM3BOAC T BEHHbIE JONYCKN) NPU UCMbITaHUAX Ha-
COCOB, KOTOpble NPaKTUYeCKN UCNOb3YI0 T CA A1 OLEHKM 3HaYeHunin nogaumn, Hanopa v KM Hacoca, nonyyex-
HbIX 3KCNEepUMeH T anbHO, NpuBeeHbl B Tabnvue 6.4.

AHann3 pe3ynbTaToOB KaBUTALWOHHLIX WCMblITaHWii Hacoca BbINOMHAKT B COOTBETCTBUU C
11121 — 11.1.23.

MakcumanbHO fonycTUMble KO3 PULMEHT bl OTKIOHEHUA, NpuBeeHHble B Tabnuue 6.4 1 11.3.3, npu-
MEHUMbI 1 415 APYTUX PEXMMOB paboT bl Hacoca B paboueit 061acTun XxapakTepUCcT KN,

Pe3ynbTaThbl uCNbITaHWii Hacoca (arperaTa) cuMTal T CAyA0BNe TBOPSAOLW MY TpeboBaHNsAM HopMa-
TUBHOINO JOKYMEHT A MPW BbINOSIHEHWM CNEAYHOLLNXYCNOBUIA:

- 06bEeM NCMbITaHNi NONIHOCT b0 COOTBETCTBYET YCTaHOB/EHHbIM TpeboBaHuam MM nnv 3agaHuio Ha
NCNbITaHus;

- BCE MoKasaTenu, noslyyeHHble B pe3ynbTaTe UCNbITaHuii (BKNoyas BU3yasnbHblli KOHTPOb 1 3Kcnep-
Tu3y K[), HaxoaaTca B LONYCTUMbIX Npefenax 0 TKIOHEHUA, yCTaHOBNEHHbIX HACT OSALLMUM CTaH4apToM U
yKa3aHHbIX B HOpMaTUBHOM JOKYMEHT € B BUAE YMNC/OBbIX 3HAaUYEHUIA, rpaddnkoB 1 TpeboBaHuii K hopMe xapak-
TEepUCTUKN (XapakTepucTunk);

- MOrpeLwHoCcT Y onpeseneHns nokasaTeneli He NpeBbIa T NpefebHbIX 3HaYeHNiA, NpYBEAEHHbIX B Tab-
numuyax 6.2, 6.3 1 11.3.3 4719 COOTBETCTBYIOLWEro Knacca UcnblTaHus.

Mpu KOHTpone Hanopa H B 3a4aHHOM peXxuMe Nosly4YeHHOe NPU UCNbITaHnaX 3Ha4YeHne Hanopa cumTaeT-
cAyfoBneTBOpAlOWUM TpeboBaHmam HJ, ecnv HanopHasa xapak TepuUcTKa nepecekaeT UM XOT S 6bl Kaca-
eTCs NPSIMOYrofibHUKa A0NYCTUMbIX OTK/IOHEHMWIA, NOCTPOEHHOr0 B 3afaHHOM pexume no + AQu +AH
Bbl4MCASiEMbIX N0 hopMynam:

AH - +tHH, (13.14)
AQ - =t0Q, (13.15)
rpe Hwun Q — HOMMWHa/IbHbl€ 3Ha4YeHndA Hanopa 1 nogavyn B 3agaHHOM pexunve,

tH 1 tQ — KoathhmyMeHT bl 4ONYCTMMbIX OT KTOHEHU MO HANOPY 1 NoAaye COOTBETCTBEHHO (CM. Tab-
nuyy 6.4)
Monoca foNyCTMMbIX OTKIOHEHU aKCNepUMeHT albHOIM HanopHo xapakTepucTukn H-f(Q) BaTom
C/y4yae orpaHn4nBaeTCcA KpUBbIMU, OrnbatoLLMMmn NPAMOYIONIbHUKM JOMYCKOB, NOCT POEHHbIX B PEXUMHbIX T 0Y4-
Kax, Kak 3To NpeAcTaB/IeHO Ha pUcyHke 13.5.
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-9Q +aQ

PucyHok 13.5 — lonoca fonycTUMbIX OTKIOHEHWUI ANA HANOPHON XapakTepucTuKu,
NoNly4YeHHO! 3KCnepMMeHTanbHO MPU UCTbITaHnAX

Mpun koHTpone KN/ Hacoca Ha 3aaHHOM peXxumMme pe3ybTaT UCMNbITaHnsa cunTal T Y40BNe TBOPA0-
WMM TpeboBaHnAM HOPMaTMUBHOIO AoKymMeHTa, ecnu KMNJA npu ncnblmaHum no knaccy 1lwnm 2 ana gaHHoro
pexuma yLoBfeTBOpPsAeT YCN0BUIO:

r\>(1-10,0171) y0> 0,97 \O— gna knacca 1,
r\>(1 - \0,01t4\)r\o> 0,95T|0— ansa knacca 2,

rae N0 — KA Hacoca, 3afaHHblli B HOPMATUBHOM JOKYMEHTE Ha UCMbITYEMbIi HACOC AN AaHHOTO PeXnMa;
N — ponycTuMbI KoadhmumeHT (cMm. Tabnuyy 6.4).

Mpu KOHT poNe rapaHTUpyembIX NoKasaTenei uxapakTepucTuUKHacoca (arperaTa), OroBOpeHHbIX B
[0roBope Ha NpueMKy 1 nocTasky, cnefyeT pyKoBOACTBOBATbCA pasgesniom 4.

[ns cepniiHo BbiNyckaeMbIX HACOCOB (arperaToB) C TUNOBbIMY XapakTepucTukamu, NpuBeLeHHbIMY B
KaTanorax u HopMaTUBHOW U TEXHNYECKON AOKYMEH T aummn, ecav B HUX AaeTCS CCblNKa Ha Hac T OALLNIA CT aH-
JapT, 1418 HAacoCoB MOLWHOCT b0 MeHee 10 kBT, HO 6onee 1kBT, cnefyeT pyKOBOACTBOBATbCA PEKOMEH-
Jaumamu, npuBeLeHHbIMU B NPUAOXKEHUN A, T.K. 419 3 TUX HacocoB (arperaToB) KO3 PULUNEHT bl LONYCKOB,
npuBefeHHble B Tabnuue 6.4, He NPUMEHNMBI.

B aTOM e npunoxeHun gaHa oopmyna ansd nogcyeTa koapuuneHTa gonycka tns 3aBUCMMOCTMW OT
MaKCHMasibHOM NoABOAMMON MOLLHOCT U K Hacocy. 118 HacOCOB MOLLHOCT b0 MeHee 1KBT fonycky Ha nokasa-
TenuycTaHaBnusalw T B JOrOBOpeE.

LLlymoBble 1 BUGPALMOHHBIE Xapak T epucT KN N0 OPOPMJIEHNIO U HOPMaM AOJ/IXHbI COOTBETCTBOBATb
XapakTepucTunkaMm, yKasaHHbIM B HOPMA T VBHOWN M TEXHUYECKON JOKYMEHT auuu.

Ecnv HOpMbI MO WYMY Y BUGpaLumn He COOTBETCTBYIOT HOpMaMm, NpUBeAEeHHbIM B HOPMaTUBHOW 1 Tex-
HUYeCKO JOKYMeH T aunm, NpoBOAST NMOBTOPHbIE UCMbITaHUs Ha YABOEHHOM KolMyecTBe 0TOo6paHHbIX 06pas-
L0B, pe3ynbTaTbl KOTOPbIX TPUHMMAIOT 38 OKOHYa T e/IbHble, eC/M NHOE He OFOBOPEHO B MPOT OKOJIe NCMbITa-
HWSI N0 COrNacoBaHWIo 3aMHT ePeCcOBaHHbIX CTOPOH (M3roTOBUTENSA, NOCTaBLmMKa N NoT pebuTens uv noky-
naTens).

Mo TpeboBaHUAM 6€30NacHOCT Y B 3aK/NH0OYEHUN K MPOT OKOJY UCTbITaHUA 4O/DKHbI 6bITb NPUNOXKEHDI
pe3ynbTaThbl 3KCNEPTU3bl U UCMbITaHNA C COOTBE T CTBYLMMU 3aKNHOUYEHNAMM MO KaXXA0MY NoKasaTesnto o
X COOTBETCTBUN UIN HECOOTBETCTBUN.
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MpunnoxeHne A*
(o6s3aTenLHoe)

JonycTumble OTKNIOHEHNSA A1 HACOCOB CEPUIAHOIO NPON3BOACTBA C TUMOBbLIMMU
KaTa/IoOKHbIMU KPUBbIMU (XapakTepucTukamm) 1 Asis HacocoB € NoTpebnsemoli
MOLHOCTbIO MeHee 10 KBT (COOTBeTCTBYIOT CEpUnN HACOCOB KJlacca 2)

A.1 Hacocbl cepniiHOro Npomn3BOACTBa C TUMOBbLIMU KaTaSIOXHbIMU KPUBbLIMU (XapakTepucTmKaMmm)

MprBefeHHble B KaTanorax KpuBble (xapakTepucTukn) ABASAITCA OCPeAHEHHbIMU (HEe MUHWMAasbHbIMUW) AN
KaxJoro TunopasmMepa Hacoca. 3T0 OTHOCUTCA Takke K MowHocTh 1 KMNA. MoaTtomy He06X0ANMO UCNOb30BaHWE MOBbI-
LEHHbIX KO3 PMLMEHTOB AOMYCKOB.

HacTosilee npunoxeHne NPUMEHUMO K yKasaHHbIM Hacocam B criyyae, Korga npovs3soguTtenb (MOcTaBLLWK) faeT
CCblfIKy B KaTasiore (MpOCMeKTe) Ha HacTosillee NPWUIOXeHWE K cTaHdapTy. B aTom cnyyae MakCcMMasnbHO JOonyCTUMble
OTK/IOHEHUA MO napameTpaMm AO/MKHbl 6biTb:

+ 9 % — ana nogaun ;

+ 7 % — pna Hanopa tH\

+ 9 % — ana mMowHocTn Hacoca tP;

+ 9 % — ansa mowHocTu arperata fPar;

- 7% — gna KNg fp.

A.2 Hacocbl ¢ noTpe6asieMoli MOLHOCTbI0 MeHee 10 kBT

[na Hacocos ¢ npusogom meHee 10 kBT, HO He MeHee 1 kBT, y KOTOpbIX NOTEPUN TPEHUS B pPas3/INYHbIX MexaHu4yec-
KMX KOMMOHEHTax CTaHOBATCA OTHOCUTENIbHO CYLLECTBEHHbl U TPYAHO NpefcKasyeMbl, AOMYCKW MO rnokasaTtenam, npuse-
OeHHble B Tabnuue 6.4, He NpUMeEHNMbI. B aTom cnyyae Ko3ahuumeHTbl AOMYCKOB NPUHUMAOTCA CNeayroWuMu:

+10% — ana nogaun ,

+ 8 % — ana Hanopa fH.

[onyck Ha KN4 f\, %, ecnum nHadye He MOXeT 6biTb ONpeAeneH, BblUMCAAT No popmyie

(A1)
roe Par— makcumanbHas nofBofvMmasi MOLWHOCTb K Hacocy, KBT, AN 3afaHHOro pexuma.
Lonyckaemblit KoadpdpuymeHT fPa2,% BblunCcNAT No popmyne
(A.2)
MpumeyvyaHune — [na HaACcOCOB MOLLHOCTbIO MeHee 1 kBT ponycks Ha napameTpbl yCTaHaBMMBaKlT B

cneunanbHOM cornawieHnn mexay 3amHTepecoBaHHbIMU CTOPOHaMW.

‘JaHHOEe npuioXeHWe MPUMEHUMO TOMbKO K pa6oqel7| obnactn Mcnonb30BaHWS Hacoca.
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MpunoxeHne B
(o6s3aTENbHOE)

Buabl ncnblTaHU n cogepXxaHue pas3/iM4HbiX BNO40B ncnblTaHni

B.1 Mpwu npoBegeHnn pasnnyHbiX BUAOB ncnbiTanmii no FTOCT 16504, oT/AMYaLWNXCA HA3HAYeHEM, codepXa-
H/MEM, MECTOM M YC/I0BUAMMW MNPOBEAEHUS, NPUMEHAITCA MeTOAbl UCMbITaHWUi, U3N0XEHHble B HACTOSALLEM CTaH-
fapTe.

B.2 T[pu nocTaHOBKE HACOCHOWN MPOAYKUMWM HA NPOU3BOACTBO U CEpPUIHOM BbiMyCcke HacocoB, 06beM (onpege-
nsiemMble XapakTepuUcTUKN U KOHTpPOMpyeMble nokasaTesiv) UCMbITaHui, B TOM 4ucne cepTUdUuKaumoHHbIX, yc-
TaHaB/MMBalT B COOTBETCTBUM ¢ Tabnuuei B.1.

JonyckaeTcs, npy Heob6xoauMMOCTK, NpoBejeHue cneuuanbHbiX BUAOB UCNbITaHUA (HanpyMmep, CpaBHUTEfNb-
HbIX U UHbIX) NO OTAENbHLIM NpOrpaMmamM U MeTOoAMKaM.

Ta6nuuaB.l— CoaepxaHue UCNbITaHNA pasNUHbIX BU0B

KoHTponupyemble nokasartenu
Onpepgensiemble

xapakrepuctain HasHaueHns  adhheKTUBHOCTM rnb- wpuac. Hamex-  Gesonac-
PYKTUB-  MUHYeC- ooy HOCTHK
Hble Kne
[N
Bua ucnbiTaHus =
© T
g o0
= I 3 3
g : 0 g :
S 5 o : 5 3 2 : : z 5
S I ® g 3 =z g o g S = g
) I I 5 s T = I x ol o
y o I 3 S S ] > o ST
o = = o % & = = © Py = X <) [3) T
© = = = @© 3] © = 3] ® = = Ea Q =
T o © =) o @ © g © o © 2 =3 o o = T o
o = [ © o s T o o - I = © O o T = =
o 2 = o s 2 ® o ¢ = F og 3 3 2 s 8 = g = =
T £ 2 ¢ >3 3 5 & B2 2 cCc 3 2 ¢ 5 5 8 & § &
I @ ¥ m I O E I T xx = X m @ o d I a S L o
MpepBaputesb-
Hble A A A A A A A A A A A A A A A A - - _ _
MpnemoyHble + + A A A A + + + A - + A + A A A + - A A A
Mpuemo-caa-
TOYHbIE + + A A A A A - A A A - - A A A
Mepunogunuec-
Kue + + A A A A + + + A A+ A A + + + A - A A A
KBanundgukaym-
OHHble + + A A A A + + + A - + A A A A A - - - - -
TunoBble + o+ A A A A + + o+ A - + A A A A A A - A A A
Ha HapgexXHoCTb A A A A A A A - A A A + A - - -
Ceptudmkaun-
OHHblE A A A + o+ A+ + A A A A A A + + + - + o+ 4

MpumeuvaHnsna

1 3HaK «+» 03Ha4YaeT, YTO MCNbITaHNSA NPOBOAAT. 3HaK «-» — He NMPOBOAAT, 3HaK «A» — BOMPOC O NpoBe-
LEHUN UCMbITaHui pewarnT 1 ykasbieatoT B MM B 3aBMCMMOCTM OT Tuna Hacoca (HACOCHOro arperaTa), yc/o-
BWIi ero NpoM3BOACTBAa U aKcnayaTauuu, a npyu cepTUPUKauMoHHbIX UCNbITaHuAX — B cooTBeTCcTBUM ¢ 5.1.10
HacTosAWero cradgapra.

2 MNokasaTeNb «MOLHOCTb» KOHTPOAMPYIOT MNpyU HEO6X0AMMOCTU BMecTO nokasaTens «KM».

3 CopepxaHue ucCnblTaHuii AN NOFPYXHbIX W CKB&XWHHbLIX HACOCOB (arperaToB) onpegenswT C
yyeToMm 5.1.6.
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MprvemocaaTouHbIM MUCNbITaHWaM cnefyeT nojsepraTb KaxAblil Hacoc. [poBepKy NpoBoAAT Ha HOMUHAsb-
HOM pexume, ecnu apyroe He orosopeHo B M. B ycnoBusx cTabuibHOro TEXHOMOMMYeckoro npouecca M 0OTCyT-
CTBUA OTK/IOHEHUI MO KOHTPONUPYEMbIM NapameTpam OT TpeboBaHWM HOPMATUBHON N TEXHUYECKOW AOKYMEH-
Tauun fonyckaeTcs NPOBOAUTb BbIGOPOUHbLIA KOHTPOAb. O6BbEM BbIGOPKM U NEPUOAUYHOCT b NPOBEAEHUA UCMbITa-
HWI yka3biBaloT B M.

KonnyecTBO MCNbITYEMbIX HACOCOB Y 06bEM UCMbITaHWi NpY TUMNOBbIX U KBANIUMUKALNOHHbBIX UCMNbITaHnax
ycTaHasnnesawTcA B M.

McnblTanma Ha HafexXHoCThb NPoBOAAT MO NporpaMMe M MeTOoAWKe, COCTaB/IeHHOW B cooTBeTCcTBUM ¢ 5.1.9.

CepTuduKaunoHHble UCMNblTaHua NpoBoAAT MO nNporpammam v MeToAukam, paspabaTbiBaeMblM B COOTBET-
CTBUM C 4.6 Ha 6a3e AelCTBYOWUX UM BXOAAWMX B KOMNAEKT KOHCTPYKTOPCKOW [OKyMeHTauuu nporpaMmm v
MeTOAUK UCNbITaHUA NPoAYKUMN UNN OT AeNbHbIX U3AENNA KOHKPEeTHbIX BUAOB U B COOTBETCTBMUM C pasgenamm
FOCT 12.1.003, TOCT 12.1.012, FOCT 12.1.030, 'OCT 12.2.007.0 n TOCT 12.2.062, kacawumnxca ucnblTyemon npo-
OYKUUN.

B.3 VMcnbiTanua aByx 1 60nee aHanoruyHbix No napameTpam U XxapakTepucTukam n3genuin nam ogHOTUMNHbIX
NO KOHCTPYKUUU 1 pa3mepam 06bEKTOB, NPOBOAMMbIE B UAEHTUUYHbIX YCNI0BUSAX C LENbio NOMYYEHUS U CPpaBHEHNUS UX
XapakTepucTuK U nokasaTenein Nnpu UCMNbITaHUAX Ha OAHOM W TOM Xe UCMblTaTeNbHOM 060pyA0BaAHUN WU OLHO-
ro 1 TOro xe obbekTa (M34enna) B UAEHTUYHbIX YCNOBUSAX HA Pas3fIMYHOM UCMbITaTeNbHOM 060pyaoBaHmun (B pas-
NNYHBIX NabopaTopuax) ANS BbIABNEHUSA BAUAHUSA OTNMUNTENbHbIX (DAaKTOPOB UCNbITaTe/bHON nabopaTopun Ha
nokasaTenu Wan xapakTepucTUKN U3genns, a Takke AN OUEeHKM TeXHUYECKUX BO3MOXHOCTEN TOro Wau MHOro
ncnblTaTeNbHOro o6opyfnoBaHnsa n ksanudurkaunm obcnyxmnsarwLero nepcoHana ucnolrarTenei. CogepxaHve uc-
nblTaHnii ycTaHasnmeatoTca B MNMM.

B.4 lNpu neprvoanyecknx UCMblTaHUAX KOMYEeCTBO HACOCOB O4HOro TunopasMepa v NepuofNYHOCTb WCHbI-
TaHwi, ecnn oHW He orosopeHbl B HA Ha HacoCbl KOHKpPeTHbIX Tunopasmepos wuan MM, JoMKHbI COOTBETCTBOBATb
Tabnuue B.2.

Tabnunya B.2

. KonnyecTBO MCMbITYEMbIX HACOCOB, LWT., HE MeHee
['30BOI BbINYCK HAacCOCOB, LUT.

KPYMHbIX CPefHMX N MavlbIX
1— 15 OauH B Tpu roga OavH B ABa roga
16 — 50 OauH B gBa roga OpuH B rof
Cs. 50 OauH B rog [Ba Bropj
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(cnpaBo4Hoe)

MepeBog B egnHULbI CU
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B ta6nuue C.1 gaHbl KO3 UUMEHTbI A5 NepeBoia B efnHuLbl CU HEKOTOPbIX BE/IMUMH, BbIPQXKEHHbIX B KPATHbIX

eavHuuax CW, u B efMHNLAX, He OTHOCAWMXCA K eauHuuam CU. KoadydpuumeHTom

nepesoja ABndeTcda 4ucno, Ha

KOTOpPOE A0/IXHA 6biTb YMHOXEHA BEMMUMHA, BbIpaXXEHHAs B Pa3/IMUHbIX eAVHULAX 418 HAXOXAEHUS COOTBETCTBYIOLLE
BE/IMUMHBI B eguHuuax CU. KoadpduumueHTsl Ans nepesoja A0/MKHbI COOTBETCTBOBATL ykazaHHbIM B Tabnuue C.1.

Tab6nuuya Cl — KoadhduumneHTol gnsa nepesoga

HanmeHoBaHne
nokasaresns

O6beMHbIN
pacxop, XuaKoctu

MaccoBblii pac-
XO[, XMAKOCTK

[JaBneHue

[JaBneHue

O60o3HaveHne
eavH1ubl CA

m3c

Kr/c

MNa

MNa

PaznnuHble eauHnLb

HavnmeHoBaHue

JINTp B cekyHay

Kybuueckuin meTp B yac
JInTp B yac

JINTp B MUHYTY

[annoH (aH.) B MUHYTY
Kybunueckuin pyHT B cEKyHAY
[annoH (am.) B MUHYTY
Bappenb (am.) B yac (gna HedpTn)
ToHHa B cekyHAy

ToHHa B yac

Knnorpamm B yac

@PYHT B CEKYHAOY

KunonoHg Ha KBagpaTHblii caHTUMeETp

KunorpammM-cuna Ha KBafpaTHblii caH-
TMMETp

Bap
[ekTonbes

Topp

O6WenpuUHATLIA MUNAMMETP PTYTHOrO
cTonba

O6LWenpuHATLIA MUAAUMETP BOAAHOTO
cTonba

MayHganb Ha kBagpaTHbIA yT

O60o3HaueHne MepeBogHoi
Ha aHruiickom  KOS(CHMLIMEHT
A3blke

IS 10 3

m3h 1/3600

I/h 1/3600000
I/min 1/60000
gal(UK)/min 75,77-10"6
ft3s 28,3168-10"3
gal(US)/min 63,09-10"6
barrel(US)/h 44,16 -10-6
t/s 103

I’h 1/3,6

kg/h 1/3600

Ib/s 0,45359237
Kp/cm2 98066,5
kgf/lcm2 98066,5

bar 105

hpz 105
torr 133,322
mmHg 133,322
mmH20 9,80665
pdl/ft2 1,48816
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OkoHuyaHue Tabnuubl C.1

HanmeHoBaHue O603HaueHve
nokasarens eanHnubl CA
MnoTtHoCTb Kr/m3
MouHoCcTb Bt
BaskocTb (au- Mac

Hamunyeckas BSA3- (kr/m-c)
KOCTb)
KnHemaTunuec- m2/c

Kas BA3KOCTb

58

PasfinyHble eauHLb!

HavmeHoBaHue

CraHgapTHaa atMmocdepa

DyHT-cua Ha KBagpaTHblii AloiM
Kunorpamm Ha Ky6uyeckuii geummetp
pamMm Ha Kybu4yeckuin caHTUMeTp
®YHT Ha Kybrmyeckuin gyt

KunosatT

KnnonoHg-meTp B CeKyHAY

MexayHapoaHaa TensjoBasi Kuiokano-

pua B 4ac

NowaguHasa cuna

BputaHckas Tennosas eAuHuMLa B Yac
Kunorpamm-cuna-meTp B CeKyHAy
Myas

[OnHa-cekyHaa Ha KBaapaTHbIA CaHTu-

meTp

FpaMM Ha CeKyHay-CaHTUMEeTp

KunonoHa-cekyHaa Ha KBafpaTHbI

meTp

CaHTunyas
MayHfanb-cekyHaa Ha KBaApaTtHbli cyT
CToKC

KBagpartHblil hyT B cekyHay

O6o3Ha4eHne
Ha aHr/InIACKOM
AA3bIKe

atm

Ibf/in2 (psi)
kg/dm3
g/cm3
Ib/ft3

kw

kp*m/s

kcal|T/h

hp
Btu/h
Kgf-m/c
=)

dyn-s/cm2

g/s-cm

kp-s/m2

cP
pde-s/ft2
St=cm2/s

ft2/s

MepeBoaHoi
KoadhchuLmeHT
101325
6894,76
103
103
16,0185
103
9,80665

1,163

7457
0,293071
9,80665
0-1

0-1

10-1

9,80665

10-3
1,48816
10-4

92,903 -10'3
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MpunoxeHne D
(cnpaBo4Hoe)

Cratuctmyeckasa oueHka pe3y/ibTatoB I/I3MepeHI/II7I

D.1 O603HaueHuns
LononHutenbHble 0603HAYEHUs, UCMONb30BaHHbIE B HACTOSALEM NPWIOXKEHUU, NpuBedeHbl B Tabnuue D.1.

Ta6bnuya D1 — [JononHuTesbHble 0603HAYEHNS

O603HaueHve OnpepgeneHve
a,r CratucTnyeckuin napametp

OTHOCUTE/IbHOE 3HauyeHWe [MOJ/IHOro Harnopa B TOYKE U3MEpPEeHUs

bl
CpefHee OTHOCUTE/IbHOE 3HAYEHWEe MNOJIHOrO Hamnopa B TOuke
h=N1Ih
N KonuyecTtso Touek nsmepeHuss B uHTepsasie ot 0,95Qg ao 1,05 Qg

OTHocUTeNbHaaA noasoAMMas MOLLHOCTb

P
P=f
n3
Cpe,que OTHOCUTENNbHOE 3HAa4deHune I'IO,IJ,BO,CI,I/IMOVI MOLLHOCTU
P .
P=JjZp
OTHOCUTENbHAsA nogavya B ce4vyeHun
A Q
4= OB
Cpep.Hee 3HayYeHne OTHOCUTENbHOMN nogavn
A a="1a
SP Sq = X(9-9)2
¢, sh = I (ft-ft)2
sp Sp = X(p-p)2
Sch Sgh = 1(g-9)(p-/7)
s <p Sap =1(g-9)(p-p)

MpumeyaHne — CymMmmpoBaHue NpPoBOANTL A5 TOUEK U3MepeHus B uHTepsane ot 0,95Qg po 1,05 Qg.
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D.2 MpumeHeHne n 060CHOBaHME AaHHOTO MPUI0XEHUS

CratucTnyecknii aHanns3 ABYX NepeMeHHbIX Be/IMYNH MOXeT ObiTb MCNOMb30BAH ANA OLEHKW CpefHero 3HavyeHus
OAHOI B 3aBMCMMOCTMN OT 3afaHHbIX (M3MEPEHHbIX) 3HAYeHWli ApYroi.

Oco6blil cTaTUCTUYECKNIA MeToZh, NPUBEAEHHbI B AAHHOM MPWAOXKEHUN, MOXeT ObiTb UCMO/b30BaH, €cin pac-
npefeneHne pesynbTaToB UCMbITAHUA (M3MepeHunii) No pacyeTHOMY 3HAYEHW MNokasaTtesns YA0B/EeTBOPAWT onpeje-
NeHHbIM TpeboBaHUAM.

D.3 KonnyecTBo 1 pa3melleHne HazHadaeMblX U3MepeHnia

Heo6x04MMO Ha3HayaTb HEe MeHee AeBATU W3MepPeHuii (PEeXUMHbIX TOYEeK) MO KOHTPO/IMPYyeMOMY napameTpy.
PeXxuMHble TOUKM Heo6xoAMMO pasmellarb Takum o6pasom, 4To6bl Npu NpuBeAeHUN pesynbTaToB U3MEPeHuit K 3ajaH-
HOMY 4yMcny 060pOTOB UK YaCTOTe BpaLleHUs cornacHo 6.1.2 nsmepeHHble 3Ha4YeHUsA napaMmeTpa Haxo4uIucChb B rnosoce
+ 5 % OT ee pacyeTHOro (3afaHHOro) 3HayeHus. lpy 3TOM U3 BCEX OMbITHbIX TOYEK HE MEHee Tpex ToYeK AOJIKHbI
HaxoAuTbCA B MOs0ce OTK/IOHEHMI OoT 3 % A0 5 % OT pacyeTHOro (3af4aHHOro) 3HayeHus B OOJbLIYIO N HE MeHee Tpex
To4yek B nosioce ot 3 % 40 5 % B MEHbLUYIO CTOPOHY.

[ns obecneyeHns UCNONb30BaHUA [JAHHOTO CTATUCTUYECKOro MeTofa MNose3HO MMeTb KOJIMYeCTBO TOYeK u3me-
peHust npu umcnbiTaHnsax + 5 % OT pacyeTHoW nogaun 6Gosblie MUHMMaNbHOrO. lNpakTUYeckn pekoMeHfyeTcss UMeTb
0K0/10 20 PEeXMMHbIX TOYEK.

D.4 PacueT cpeaHMX 3Ha4YEHWUI

D.4.1 CpegHee 3Ha4yeHVe NOJIHOrO Hanopa Hacoca

CpefiHee 3HayeHue NOJSIHOTO Hanopa Hacoca cnefyeT BblYUCAATL NO hopmyne

HT =[h+a{l-q)\HG. (R1)
D.4.2 CpefHee 3HauyeHMe NOTPeb6AsSemMOli MOLLHOCTM Hacoca

CpegHee 3HauyeHue NoTpebGASEMOIl MOLWHOCTM Hacoca cfiegyeT BbIUMCAATL Mo hopMyse

Pm=[p+a’'(l-q)]PG. P.2)

D.4.3 OugeHKa pe3y/ibTaToB UCMNbITaHWI
3HayeHns ctaTUCTMUYeCKX nokasaTenei cnefyeT BblUMCAATL N0 hopmynam

12
e r2+1
a=r . sap , (D.3)
5
-12
, , r'2a+1
a =r+ P, (D.4)
JP
§7 $q
r= (D.5)

MpumeyaHne — PaBeHCTBO A/18 a n a'cogepxaT Sghm Sgp COOTBETCTBEHHO, 4TO AO/IKHO ob6ecrneuymBaTh Kak
NpU NONOXUTENbHbIX Tak U OTpUUaTesibHbIX 3HAYEHUAX AOCTUXEHWE HEOOXOAMMOrO yKNoHa COOTBETCTBYIOLWMNX XapakTe-
PUCTUK.

CTaTucTMYeCcKUil aHann3 MOXHO ¢ 95%-Holi BEpOATHOCTbIO MCNO/b30BaTh MPU OLEHKe NOCPefCTBOM MHOXECTB
n3MmepeHunin, npusegeHHblx B D.3, 4N noaTBepXAeHWA MOIHOrO Hamopa Hacoca M MOLHOCTM Hacoca npu cneumduym-
poBaHHOW nopaue.

MopgpobHO MeToad onucaH B nNyb6/aukauuum CnpaBOYHOro xapaktepa [17], roe Takke npuBefeHa KOMNbloTepHas
nporpaMmma pacyeToB.
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MpunoxexHve E
(cnpaBo4HOE)

KOHTpOnbHbIi iucT

B KOHTPO/ILHOM /IUCTE NMPUBOAAT NO3MLMK, N0 KOTOPbIM PEKOMEHYETCA COCTaBNATb AOrOBOP (CornalleHue)
Mexay npovssoanTesieM (NOCTaBLUMKOM) M NOKynaTenemM nepej Hayanaom nposefeHns ucnbitaHuii. Cornacosbl-
BaTb BCE MPMBELEHHbIE NO3ULMK MPU COCTaB/IEHNU [OroBOpa HeobA3aTeNbHO.

1 Bbi6op knacca ucneitanuin (cm. 5.1).

2 CTeneHb rapaHTuii:

a) Hacoc 6e3 npuBoAa WM HacoCHbIM arperaT Buenom (cm. 10.4.3);

6) Hacoc c apmaTypoi nnun 6e3 Hee (cMm. 5.3.4);

B) rapaHTMpyemble napameTpbl (Hanpumep nogada, Hanop, notpebnsemas MmowHocTb, KN4, NPSH, nt.4,)
0N OAHOW UM HECKONbKNX paboumnx Touek (cMm. 4.1).

3 [loroBOpHbIE BONPOCHI, KAKOE KONMMYECTBO HACOCOB A0/HKHO BbITb UCNLITAHO B FPynne MAEHTUYHbIX HACO-
coB (cm. 5.1.2).

4 Ttoboin acnekT paboTbl Hacoca, KOTOPbI HE06X0AMMO NPOBEPUTL MPY UCMbITaHUKM (CM. 5.2.6).

5 MecTo npoBeAeHusa UcnbiTaHuii (cM. 5.2.2).

6 [lata npoBeAeHus ucnoitaHuii (cMm. 5.2.3).

7 OTBETCTBEHHOE NML0 3a NPOBEAEHNE UCMbITaHU NPV NPOBEAEHNW UCTNbITaHWIi BHE NpeaenoB npeanpus-
Tna-nsrotosutens (cm. 5.2.4).

8 Bblbop meTof0B n3MepeHus (cm. pasgensl 7— 10).

9 Bbi6op ncnbiTatenbHoro o6opyaosaHusa (cm. 5.2.7).

10 NcnbiTaTeNbHble YCTAHOBKM (CTEHAbI) AN HOPMasibHbIX pabounx ncnbitTaHuin (cm. 5.3.2,5.3.3 1 8.2.1) n
ANA KaBUTaUMOHHBIX UCMbITaHWiA (cm. 11.2.4).

11 YcTaHOBKa 419 NOATBEPXAEHNSA CNOCOBHOCTM Hacoca K camoBcacbiBaHuio (cm. 5.3.7,5.3.10).

12 MeTofbl NPOrHO3POBaHMA NapaMeTpOB Hacoca Ha OCHOBE NPOBefeHNs UCMbITaHW!i Ha YACTOW XONoA-
Hoil Boge (cm. 5.4.5).

13 OTKNOHEHMS YacTOTbl BpalleHns Hacoca OT AoNyCTMMOro gnanasoHa (cm. 5.4.3; 6.1.2).

14 TokasaTtenn cTeneHu B popmyne nepecyeta BemyuHol HPSH (cm. 6.1.2).

15 OTK/IOHEHWA YacTOThbl BpaLLeHUs 1 HanpsXXeHWs ceTy Npu onpegeneHnn nprueMaemMblix rpaHuL, 4onyckoB
(cm. 6.1.2).

16 3Ha4yeHMne A0MNYyCKOB B PacUYETHON TOUKe M APYINX PEXMMHbIX Toukax (cMm. 4.1,6.3,11.3.3).

17 MoTepun Ha BXOAe W TPEHUS B CKBaXMUHHbIX Hacocax (cMm. 8.2.3,10.4.2).

18 MNoTepy Hanopa OT TPEHMS M 0COBEHHOCTel KOHCTPYKLUIA Ha BCcacbiBaOLWEn 1 HANOPHOW NNHUAX (CM.
8.2.4 wnnpunoxexue L).

19 Motepmn B Kabene (cm. 10.4.1).

20 MoTepun B pegyktope (cm. 10.4.4).

21 MeTof NpOBEpPKM rapaHTuii c yueTom kasuTauum (cm. 11.1.2).

22 XXngkocTb AN NpoBeAeHns HopMasbHbIX UCTIbITAHWIA (CM. 4.2) 1 KaBUTaLMOHHbIX UCMbITaHnin (cm. 11.2.3).

23 CTOMMOCTb UCMbITAaHWUIA (CM. NpuaoxeHue Q).
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MpunoxeHne F
(cnpaBoyHOe)

YKazaTesib COOTBETCTBYIOLNX NEPUOLOB BPEMEHU MEXAY KannbGpoBaHUEM
NpMGOPOB UCMbITAHUSA

NHdopmauns B Tabnuue F.1 yactuyHo 6asupyeTtcs Ha AaHHbIX «CTaH4AapTOB UCNbITAHUIA WHCTUTYTA MAPaBAVKNY,
1988, LleHTpo6exHble Hacocbl 1-6» [18] u gaeTcst TONbKO ANS CNpaBKu.

dakTnyeckme NPOMeXyTKn BpPEMEHU MexAay KanubpoBKOM 3aBUCAT OT onbiTa paboTHWMKA, NPOBOAALLErO MUCMbITa-
HWS, UCMNO/Ib3yeMOro 060pyA0BaHNS U OOMKHbI 6bITh 3anucaHbl B Npolesype NpoBeAeHUs rapaHTUiHbIX UCNbITAaHNA Ha

ncnblTateNIbHOM CTeHAe.

Ta6nuya F1— CooTBeTcTByloUIME NepUObl BpEMeHU A5 KanubpoBku Npu6GOpPoB UCMbITaHWS

O6opygoBaHue Mepvopa O6opypoBaHue Mepvofa
B3elwuBaemsblli pesep- 1rog OnHamomeTp 6 mec
Byap
O6beMHbIVi pe3epByap 10 net MoTop - Becbl 1rop

Bopomep BeHTypu

He TpebyeTca 0 KpUTK-
UecKoro M3MeHeHus Benu-
UMHBI

KannbpoBaHHbIi npu-
BOfA,

He pernameHTupoBaHo

Conso He TpebyeTtcsa Ao KpuUTK- BatT-amnep-BonbTMETpP 1lron
YecKoro U3MeHeHWs Benu- MepeHOCHOoM’
YWHbI
MnacTtuHa c oTBEPCTMEM To xe BaTT-amnep-BonbLTMETP 3 roga
(opnadgpparma) cTalMOHapHbIN
Typ6uHa (BepTyLuKa) 1ropg CyeTunK KpyTALLETO MO- 6 mec
MeHTa C ycunurtenem
OneKTpoMarHuTHoe ycT- 1lroa MpoMeXyTOUHbI peayk- 10 mec
poicTeo Top o 375 kBT
Bogocnus He TpebyeTcsa Ao KpuTu- MpomMexyTouUHbIl peayk- 20 wmec
YecKkoro M3MeHeHusa Benu- Top cB. 375 kBT
YUHbI
CueTumnk notoka 2 roga TaxomeTp 3 roga
YnbTpa3ByKOBOE YCTPOW- 6 mec
CTBO
MpYXWHHbIA MaHoOMeTp 4 mec DNEeKTPUYECKNA CUHETUMK 1lrog
MarHuTHbI YacToTomep 10 nert
— — OonTuyecknii  yacTtoTo- 10 net
mMep
XKnAKocTHOW maHoMeTp He pernameHTupoBaHo CTtpobockon 5nert
Jdatumku 4 wmec CyYeTuukK KpyTALero mo- lrog
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MpunoxeHne G
(pekomeHayemoe)

MpoTOKOM NCnNblITaHMA Hacoca

MpOTOKON CAYXUT ANS1 OTPAXEHUSI Pe3yNbTaTOB UCMbITAHUS Hacoca W OKa3aHWs MOMOLLM B WX MHTeprnpeTauuu.
OH He UMeeT Le/blo BKIIOUYUTL BCHO HEOHXO0AMMYI MH(OPMAaLMI0 MO UCMLITAHWID Hacoca, U HegocTawlas nHhopMaums
MOXeT 6bITb yKasaHa [AOMOSMIHAUTENLHO NpY Heo6xoaumMocTu (Moguchukaums, TN Hacoca, HasHadyeHue, MeTof
pacyeTta u T.4.)

MpnmeuvaHnd

1 MpurBeAeHHbIR NPOTOKON UCMBLITAaHUA NPUMEHUM KO BCEM BMAAM WCMbITaHWA, BKIYasA cepTUdUKALNOHHbIE.
Mpy cepTUPUKALNOHHBIX UCMbITaHNAX HACOCOB (arperaToB) K NpuBegeHHOMY NPOTOKOMY cnedyeT npuknagbiBaTb
UMW yKasblBaTb B 3aK/IYEHUN K HEMY AONONHUTE/NbHbIE CBEAEHWS MO UCMbITAaHUI0 U KOHT PO BCeX nokasaTenei
6€e30MacHOCTU, @ UMEHHO: 3PrOHOMUYECKNX, MEeXaHUYeckux, TEepPMUYECKUX U 3/IEKTPUYECKUX — B COOTBETCTBUMU C
MM Ha KOHKpPeTHbIN BUA NpoayKuun.

2 MMpu nNpoBefeHUN NPUeMOYHbIX UCMbITaHNA B TEXHOMOMMYECKUX TNHUAX Y NOTpPebuTensa gonyckaeTcs uc-
Nnonb30BaTb pe3y/bTaThbl NpeaBapuTesNbHbIX UCNbITaHWA NO ONpefeseHni0 HaNopHON, 3HepreTUYecKon, caMmoBca-
CblBaHUSA U KaBUTaLMOHHbIX XapakTepucTuK, a Takxke nogaum, Hanopa, Krj, kaBMTaumoHHOro 3anaca, BbICOThI
camMoBCacCblBaHMSA B KayeCcTBe pe3y/ibTaTO0B NPUEMOYUHbIX UCMbITaHuA.

3 dopmy NpoTOKONA NPMEeMOCAAaTOUYHbIX UCNbITaHWi M3roToBUTENL MOXeT paspabaTbiBaTb CaMOCTOS-
TenbHo c yyeTom M.

MPOTOKOJT UCMbITAHWIA

HavmeHoBaHue NpoAyKLum

MN3roToBuTENlb MPOAYKLMUK

[JaTta n3rotosneHus

MecTo npoBefeHUss UCTbITaHWA

Bug ncnbitaHns Knacc ncnbitaHus
MpoTokon wmcneliTaHus Homep npoTtokona [ata vcnbiTaHns
3akasuuk
Hacoc (arperat) O603HauyeHue Tunopasme- 3aBOACKOIA KonnuectBo Homep 3aka- A1 sxog
pa u cTtagua npov3BoACcTBa  HOMep no 3akasy 3a (KOHTpak-
N2 Bbixog "
Ta) A
Dpa6 ”
HoMuHanbHbIE Mopava QH YacTtoTa BpaleHus nH MowHocTb PH
nokasartenu
Hanop HH HomuHanbHbin KN4 T|H [onycTuMblii KaBUTALMOHHbIA 3anac
NPSH
VicnbiTaTenbHaa Temnepatypa t* [NaBneHve ynpyroctn napos KuHemaTnyeckas BA3KOCTb YX
cpega Xugkoctn Pn
MNoTHOCTL pPX CreneHb knucnotHoctn PH
Mpueoga (asura- W3rotosutenb CeugetenscTBo 06 ucneita- Yucno das HanpsaxeHue V
Tenb) HuAX (cepTudomkar
COOTBETCTBUA
Ne [ata )
Tun 1 ncnosHeHue MouHocTb P YacToTa Bpawe- TokJ
HUA N
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MpogonxeHne NPoTOKONA WUCMbITAHWI

MeTtoa m3mepe-
HUA

Ycnosusa wucnbl-
TaHui

Mopa- [faene- [faBne- Paspsa- KpyTts- Mouu- Yactota [lepe-
Ya Q  Hve BX. Hune XeHue LA HocTb P Bpawe-  fgauva
Pi BbiX. P2 Ha BXoAe MOMEHT HUA N
Pok
cnonb30BaHHbIN
MeTo4
[MocToAHHbIE
Be/INYMNHbI
Temnepatypa Bo3gyxa teld BapomeTtpuyec- MonpaBka Ha pasHocTb  BxopgZnil
Koe pgaBneHve PA  OTMETOK yCTaHOBKU Ma-
Temneparypa cpefibl top HomeTpos AZM Bbixog Zn®

HanmeHoBaHVe u3MepsembliX BeIMyuH

Mopava Q

Hanop H

MowHocTb (Kpy-
TALWNA MOMEHT)

P(MK)

64

apamMeTpoB;
EaonHnuya
n3mepe-
HUA
WHTepBan usmepeHui
YacTtoTa BpalleHus n
MokasaHne npubopa

3HaueHne nogaun Q

MokazaHus faBneHus Ha
BXoae

[Moka3zaHuA faB/ieHUA Ha
BbIXoje

JaBneHve Ha Bxoge P1
[JaBneHue Ha Bbixoge P2
AV22g

Monpaska AZm
BenuunHa Hanopa H
U229

Bakyym Ha Bxoge NPSH
MowHocTb Hacoca P
HanpsxeHne V

Tok J

[NokasaHua BatTmeTpa 1
MokasaHne BaTTMeTpa 2

CymmapHoe
BaTTMETPOB

nokasaHue

MOUIHOCTb HACOCHOro ar-
peraTa

3HaueHust u3MepeHui

PexXnMHble To4Ykn

1 2 3 4 5 6

7

8

9 10 11 12 13

14



OKOoHYaHVe npoTOoKoMa NcNblTaHni

HanmeHoBaHWe U3MepsieMbIX BeSIMYUH
(napameTpoB) EgnHnya

MowHocTb (Kpy-
TAWMNA MOMEHT)

P(MK)

BHelwHAA yTeuka
MpuBeneHHbIE

BE€/INYNHbI K
n = const

MpumevaHne —

3aknwveHune
PykoBoguTenb ucnbiTaHuii
MpeactaBuTeNb 3akasymka

MpeactaBuTens M3roToBuTENS

o*

nsmepe-
HUs

KMJA HacocHoro arperata

Aarp
KpyTAwmin momMeHT
KMA nepegaun T\nep
KMJA Hacoca T[H
BenuuvHa yTeukn ayrey
Mopava Q

Hanop H

MowHocTb P

LonycTuMblii KaBUTaLMOH-
HbIn 3anac NPSH3

NnYHaa noanucb

Nn4YHaa noanucb

Nn4YHaa noanucb
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3HaueHnss U3mMepeHuii

PeX1UMHble To4ku

4 5 6

7

8 9 10 11 12 13 14

pacwndgpoBka nognucu

paclndgpoBka nognucu

paclmndgpoBka noanmcu
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MpunoxeHne H
(cnpaBoyHOE)

KoppekTupoBaHue xapakTepUCTUKN HAcoca, UCMbITAHHOTO Ha BOJAE, C LEbio
onpejenieHns ero nokasaTtesieil Npu nepekauynBaHUM XUAKOCTEN ¢ 6oNbLiel
BA3KOCTbIO (B AafibHERLWEM A4NA NPUNOXEHNS H «BSA3KUX XUAKOCTEN»)

H.1 Ha pucyHke H.1 npuBegeHa HOMOrpamma, No3BosioLLas onpefensaTh Ko3arLMeHTbl NnepecyeTa NoayyeH-
HOIl XapakTepuCTUKM Ha BoAe Npu MnepekayvBaHWM HACOCOM BSA3KMX XuAKocTel. MpuBeaeHHble OTKOPPEKTUPOBaHHbIE
KPWBbIE HE MMEKT TOYHOro (6e3yc/IoOBHOr0) NPMMEHEHUS A5 KOHKPETHOro Hacoca.

Ecnn TpebyeTcsa TOYHasi xapakTepucTuka Hacoca A1 nepekauMBaHUsi KOHKPETHOW BSA3KOW XWUAKOCTM, TO Hacoc
[O/IKEH 6bITb UCMbITAH HA 3TOMN XUAKOCTU.

Tak kKak pucyHok H.1 ocHoBaH 60/blle Ha 3KCNePMMEHTasIbHbIX, YeM Ha TEOPETMUECKUX pacyeTax, 3KCTpanonaums
BHE YKa3aHHbIX NpefesioB BbIAAET 3a pamMKkun NPOBEAEHHbLIX OMbITOB, OXBAYEHHbIX 3TOM CXEMOW, 1 UCMO/b30BaHNe ee He
pekoMeHayeTcs.

OTa cxeMa peKoMeHAyeTCs TO/bKO A1 HACOCOB YC/IOBHOW rMapaBanyeckoli KOHCTPYKLMM 06bIYHOrO AManasoHa
3aKpbITbIMU UM OTKPLITBIMU paboyMMu KosiecaMu, He pekoMeHAyeTcsl ee MCMNOoJib30BaHWe A1 HACOCOB CMeLUaHHOro
UM 0CeBOro MoToka WKW A1 HACOCOB CheuuanbHOl rnapaBnUYeckol KOHCTPYKLUUM ANS BA3KUX UM HEOAHOPOAHbIX
XNAKOCTENR.

PucyHok H.1 cnepyeT npuMeHsiTb ToNbKo Torga, korga NPSH afgekBaTHO MMeLWEeMyYCsi BO M36eXaHUW KaBuTaumm.
OH MOXeT 6bITb MCMOMb30BaH TOMBLKO A/1S HbIOTOHOBCKUX (O4HOPOAHLIX) XUAKOCTeln. Menn, wnambl, 6ymaxHas macca u
Apyrme HeoA4HOPOAHbIe XUAKOCTU MOryT faBaTb COBEPLUEHHO pa3fiMyHble pe3y/bTaTbl, 3aBUCSLLUE OT XapakTepUCTUKN
nepekaunBaemMbix cpeg (KMAKOCTER).

B HacToslLeM NpPUIOXKEeHUN WUCMNOMb3YHTCA CUMBOJbI Y 0603HAYEHMS, NpUBeAeHHbIe B Tabnuue H.1.

Ta6nmnua HI1— Cumsonbl, onpegeneHns

O603Ha4eHne (cMmBOsT) MosicHeHne
Quis Mopaya npu nepekaunBaHMM BA3KOWN XWAKOCTU
H vis Hanop npu nepekaunBaHuWM BA3KOW XWAKOCTU
Mvis KMJA Hacoca npu nepekaunMBaHUN BSA3KOW XWUAKOCTU
PviS MoTpebnsieMass MOLLHOCTb Hacoca Npu nepekavymBaHuy BA3KON XWUAKOCTU
ow Mopgaya Hacoca npu nepekayvBaHWy BOAbI
Hw Hanop Hacoca npv nepekaunBaHuu BOAbI
r|w KMJA Hacoca npu nepekaynmBaHuUU BOAbI
p MNOTHOCTb XMAKOCTU
Cq KoadhpnumeHT KOppPeKTUPOBKM Mogaun
Ch KoadhpuumeHT KOPPeKTUPOBKM Hamnopa
on KoathchmuneHT koppekTuposkm KMz,
Qnw Mopava, COOTBETCTBYWOLWAA pexumy makcumansHoro KM no xapakrepuctuke
Ha Boge

Cnepayiouive paBeHCTBa WUCMOMb3YIOT ANS OonpeAeneHns nokasaTesieil Hacoca Npu nepekaunBaHWn BSA3KOW XUA-
KOCTW, Korja 3Ty nokasaTe/il Ham M3BECTHbl MpU nepekaunBaHuy BOAbl

Quvis = Cq QNg (H.1)

Hvis ~ CH Hw, H.2)

H7S~1  Tiw, H.3)

Quis i—lv?s P-9 (H.4)
Iwis

roe CO, CH, Cn— KoadhhuLMeHTbl nepecyeTa onpeaensoTcs no HoMorpamme, NpUBEAEHHON Ha pucyHke H.1, ucxons m3
XapakTepucTuK, MoslyYeHHbIX NMPWU UCMbITAHUM Hacoca Ha Bopge.
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[na aToro no xapakTepucTuke Hacoca, NONYYEHHO! NPW UCNbITAHUM Ha BOAEe, HaxXoAuTCA ONTMManbHas nogaya
Qnw, cooTBeTCcTBYOLWAA MakcumansHomy KM T|tax. Mo 3Toli onTumanbHOW nogaye Qrw BbIYMCNAIOT 3HAYEHMSA nojau:
0,6 Qw0,8 Qnwn 1,2 Qw*

Ha HwxHel Wwkane HoMorpaMmmbl Ha pucyHke H.1 (nogava Qwl, m3/c) Haxo4Mm 3HavyeHne, COOTBETCTBYIOLLEe ONTu-
ManbHol nogave (1,0 Qnw). oT Her0 nogHUMaeMcs BBEpPX A0 3HavyeHus Hanopa (MpMxogsuLerocs Ha OfHY CTyneHb
Hacoca) Hw B pexume OnNTUMasibHOW nogauu, fanee ABUraemMcs ropu3oHTasbHO (BNEBO WM HanpaBo) A0 3Ha4vyeHus
TpebyeMol BSI3KOCTU, a 3aTeM OMATb BBEPX A0 NepeceyvyeHns ¢ KpuBbiMK koadpduuymeHtoB nepecyeta CQ,CHC n=f(Q),
KakK 3T0 MokasaHO NYHKTUPOM Ha pucyHke H.1l. Touku nepeceyvyeHus NYHKTUPHOW AVHWUW C yKa3aHHbIMU 3aBUCUMOCTAMU
onpefenaT 3HavyeHne kKoaduuneHtos CQ, CH, Cnana Bcex YeTbipex PexumMmoB no nogave.

YMHOXaeM Kaxblii Hanop Ha BoAe B YeTblpex pexumax no nogavye Ha COOTBETCTBYIOLMNIA KO3 ULMEHT nepecye-
Ta CH, NoflyyMM 3HayeHue Hanopa npu nepekaunBaHUM BA3KON XWAKOCTU. AHANOIMMYHO nepecumTbiBaeM Kaxaplii KM,
KOTOpbIA 6yAeM NPUMEHSTb A1 COOTBETCTBEHHO NepecyMTaHHbIX 3HaveHunii nogaymn (0,6; 0,8; 1,0 n 1,2 Qnw).

[anee cTpouM xapakTepucTUKy Hacoca npu nepekauymBaHWM BA3KOW XWMAKOCTU MO NepecYUTaHHbIM 3HAYEHUSM
Hanopa Hvis u Tlvis npy cooTBETCTBYHOLWMX nogadax Qvis.

Hanop npu nepekaunmBaHuu BA3KON XWAKOCTWM NPU HYyNeBO nogavye MOXeT ObiTb NPUHAT NPUMEPHO pPaBHbLIM
Hanopy Hynesol nogaye npy nepekaynBaHUM HacoCoM BOAbI.

Bbluncnsaem MOLWHOCTb HaAcoca Npu nepekavymBaHuu BA3KOW XmakocTu Pvis no (H4) un nepecumTaHHbIM 3HAYeHU-
AM nokasartenem.

HaHOCMM 3TW TOYKM Ha XapakKTepuCTUKY M NPOBOAMM MNNABHYH KPMBYK Yepes HUX. dTa KpuBas AO/KHA ObiTb
noxoxa Ha rpagvk 3aBMCMMOCT/ MOLLHOCTM Hacoca Npu nepekaymMBaHuy BOAbl U NPOXOAUTH MapasnsenbHo (3KBMAUC-
TaHTHO) €.

H.2 YueT BANAHUNA BA3KOCTU HedpTU (Hedh TenpoayKTOB) Ha XapakK TepucT UK Hacoca, NoslyvyeHHble Npu
VCNbITaHnAX Ha Boae

Mo Homorpamme, NpuBeLEHHON Ha pucyHke H.2, rae, B 3aBUCMMOCTMW OT uyucna PeiiHonbAca Ha oNTUMaNbHOM
pexume, onpenensanT KodUUMEH Tl NnepecyeTa Ha BA3KME XUAKOCTU C XapakTepucTwuK, NojlydeHHbIX Ha X0nofa-
Holi Boge. Yucno PeliHonbAaca onpegensioT no copmyne

Re= QW (H.5)

Dsne’\vis

roe Oun nojaya Hacoca Ha Bofe B 30He MakcumanbHoro Krg, m3c;
KWHEMaTunyeckas BA3KOCTb HepTu (HedhTenpogykTos), m2c;
3KBUBA/NIEHTHbI AnameTp paboyero koneca, M:

*3KkB-\]4°2b2K (H.6)

roe D2 — HapyxHblii gnamMeTp paboyero koneca, Mm;
b2 — wWupKHa nonacTun paboyero Koneca Ha BbIXoAe, M;
K — KO3(p(hMUMEHT CTECHEHUs NoToKa fionacTsaMu:

_ oZ
K= 1- D, H.7)

roe o — TOWMHA IonacTyW B OKPY)XHOM HanpaBfieHun Ha guameTpe D2 wm;
Z — KONM4ecTBO sionacTeil.

Mocne onpegenexns no pucyHky H.2 koadpcmnuneHToB nepecyeTa no dopmynam (H.1) — (H.4) onpegensioT
nogady Qus, Hanop Hwvis, KM T\JS mowHoCcTb P\[S BA3KOM XMAKOCTU 415 TO4YeK, 3Ha4YeHUs nogady KoTopbiX Ha Boge
paBHbl: Q =0;Q = 0,8QWonm), Q = QWonm). Hanop npn Q =0 ocTaeTcs NpakTMUYeCKN 0ANHAKOBbLIM MpW 1060 BA3KOCTW.

Mo HoMOrpamMe Ha pucyHke H.2 MOXHO Takxke onpefenuTb KoaduumeHT nepecyeTa Kc gns onpegenexus
KPUTUYECKOro KaBUTaUMOHHOIO KoadhduumeHTa 6bICTPOXOAHOCTM HaAcoca Mpu nepekavynBaHuM BA3KOW XUAKOCT U
CKp ViS, KOTOpbIA BbIYUCNAKT No dopmyne

CkKpvis ~ KcCKpw, (H-8)

roe CKpw — KaBMTAaUMOHHbIA KO3(hULMEHT GbICTPOXOAHOCTU ANS BOAbI.

H.3 Y4yeT BAMSHMA 4acTOTbl BpalleHusa n TemnepaTypbl (BaskocTun) Ha KM/ Hacoca npu paboTe Ha Bojge

PaseHcTBO KIMJ npy paboTe Hacoca B YCNOBUAX 3KCNayaTauun u npum UCnblTaHnax obecneunsaeTCcss TOMbKO
Torga, korga paboyas XnMAKOCTb COOTBETCTBYET nokasaTesiiM YACTOI X0noAHON Boabl (cM. Tabnuubl 5.4 n 5.5),
a yacToTa BpalieHWs Npu ucnblTaHuax 6amska K paboyei.

B cnyyasx, korga yacToTa BpaweHua u TemnepaTypa npu UCMbITaHusax oTanyalTca oT pabounx, To KMa
Hacoca ans paboumnx ycnosuii HEO6X0AMMO OTKOPPEKTUPOBATHL MO CAefywmum opmynam:
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- BIMSSHUE M3MEHEHUA YacTOoThbl BpaweHusa Ha KMA:

7

<M 1017 H.9
Un+0-Yn){nm) (H.9)

M=

roe T|H— KN4 npu paboyeilt yacToTe BpalLeHus;
Hn— KM 4 npu ucnblTaHusax;,
- BINSIHNE NOBbIWEHNA TemnepaTypbl BoAbl Ha KIMA4:

n = My

H T \-0.07

n
(K10
roe Vu— KnHeMaTuyeckas BA3KOCTb BOAbl NMpUM TemnepaType UCNbITaHuii;

VH— KknHemaTwuyeckasi BA3KOCTb BOAbl Npu paboyeil TemnepaType.

Mo gopmynam (H.9), (H.10) yTouHaoT KM n MOWHOCTbL Hacoca Ans paboyein cpefbl B paboyem agnanasoHe
nogau.

Kpusble P = f(Q) n n\ = f(Q) npoBoAsT, OPUEHTUPYSCb HA KPUBbLIE, MONYYEHHbIE NPX UCMbITaHUSAX.
MeTofuka NpMMeHeHUs MoNpaBoK No NPUNoXeHuto H gomxkHa 6bITh npuBeseHa B MM.
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Mogaya, m /c
MpumeyaHne — BenuunHbl, NpMBEAEHHbIE HA PUCYHKE, OCPEAHEHHbIe, MOJMTlyYeHHbIe B pe3y/bTare UcnbiTa-
HUIA 0QHOCTYNEeHYaTbIX LeHTPo6exHbIXx HacocoB DA/50 — DA/200, nepekaumBarowmx HedTenpoaykTbl. 3T AaHHble 6a-

3MPYHOTCA Ha UCMbITAHUAX TMAPABANYECKOrO MHCTMTYTa cTaHgapTos (HIS), 1985 [19].

PucyHok H.1 — KoadbcpuumeHTbl nepecyeTa xapakTepPUCTMK HAacoca C BoAbl HA BS3KME XUAKOCTM

69



FOCT 6134— 2007

PucyHok H.2 — KoahhuumeHThl NepecyeTa XxapakTepucTUK C BOAbl HA BA3KME
XWAKOCTW B 3aBUCMMOCTM OT uucna PeliHonbaca
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MpunoxeHne J
(cnpaBoyHOe)

I3meHeHMe pAONYCTUMOTO KaBUTaULMOHHOIO 3amacay HacocoB, NepekaymBaroLWwmnx
yrnesogopogHble XNAKOCTU U BbICOKOTEMNEPATYPHYO BOAOY

PucyHok J.1 aBnsieTca cocTaBHbIM rpadmkom nameHeHuin (cokpaweHuii) AhRn (NPSHR), KoTopble BO3MOXHbI A5
YrNeBoA0POAHbIX XUAKOCTEN U BbICOKOTEMMNEPATYPHOM BO/Abl, OCHOBAH Ha AaHHbIX NabopaTopHbIX WUCNbITAHWIA, NpoBe-
OEHHbIX Ha YKa3aHHbIX XUAKOCTAX, HAHECEHHbIX KakK PyHKUMA (3aBMCMMOCTb) TeMnepaTypbl XUAKOCTU U AaBneHusa na-
pOB XUAKOCTW OT 3TOW Temnepartypsbl.

Cnepylolwne orpaHMyeHns 1 Mepbl NPefoCTOPOXHOCTU cfedyeT cobnwaartb nNpu Mcnonb3oBaHum rpadmvka, npea-
CTaBJ/IEHHOro Ha pucyHke J.1.

OCHOBbIBasiCb Ha onpejesieHHOM onbiTe paboTbl HACOCOB B YC/NOBUSAX MPUMEHEHUSA NPUBEAEHHbIX Ha rpaduke
3aBNCMMOCTN, CHMKeHusa AhRon (NPSHR) Heo6xogMMo OrpaHuyuTb 3HadeHmem He 6onee 50 % ot AhRn (NPSHR),
Heo6xo4MMOro Hacocy npu ero paboTte Ha X0/04HON Bofe.

padhvk oOCHOBaH Ha fAaHHbIX UCMbITAHWMA HACOCOB, NepekavynBalLLnX 06blUYHbIE YNCTbIE XUAKOCTU. Ecnn B Xungko-
CTW NPUCYTCTBYET BO34YyX WM ApYyrne HEKOHAEeHCUMpyeMble rasbl, TO 3TO MOXeT HebnaronpusaTHO oTpasnTbCA Ha paboTte
Hacoca gaxe npu HopmasbHOM NPSHA »n B ganbHelilwem MOXeT npuBecTu K cHmxeHuio NPSHA. Mpu Hanuuuun
pacTBOPEHHOrO BO34yXa WIn APYTNX HEKOHAEHCUPYEMbIX ra30BbIX BKIOYEHW 1M Npu abCONOTHOM AaBNEeHUN Ha BXOAE B
HacoC A0CTaTOYHO HU3KOM, YTOObI BbIBECTM MX U3 XUAKOCTU, MOXHO yBennunTe NPSHA, caenaTb ero Bbile, yem Tpeby-
eTca Ans paboTbl Ha XON04HOW BoAe, Y 3TUM cambiM U3bexaTb YXyALleHUs yC/10BUiA paboTbl Hacoca 3a cyeT npeanona-
raemoli nomnbITKNW OCBOOOXAEHUS OT HUX.

MpnmevaHnsa

1 Nmewowmecs faHHble orpaHuyeHbl U NPUMEHUMbl TONbKO AN NPUBEAEHHbIX Ha pucyHke J.1 xwugkocteli. Mpu-
MEHeHMe JaHHOro rpaduka AN WHbIX XUOKOCTEW, KpOMe YrneBOoA0pOAHbIX cMmeceil 1 BoApl, 6e3 3KCNnepuMeHTaIbHOro
060CHOBaHUA He pekoMeHayeTcs.

2 CHmxeHne JVION(NPSHR) cnegyeT npuHMMarthb UM paBHbIM CYMTbIBAEMON BE/IMYMHE C NMPaBOi LWKasbl rpadu-
Ka Ha pucyHke J.1 unu nonosuHe a/7aon (NPSHR), nony4yeHHOro Ha xonogHon soge. MpUHUMAOT MeHblLee 3HavYeHne 13
OaHHbIX ABYX.

3 Mpu ncnonb3oBaHuMM rpaduka AN XULKOCTER C BbICOKON TemnepaTypoil u BoAbl 0C060e BHUMaHWe crnepyeT
obpauiaTb Ha YyBCTBUTENIbHOCTb CUCTEMbI BCACbIBAHUSA HAcoCa K CKOPOTEYHbIM U3MEHEeHUAM Temnepartypbl 1 abconoT-
HOro faBfeHus, YTO MOXET MnoBfeyb 3a coboli cobnwogeHne mep nNpefocTopoxHoctn K NPSHR, HaMHOro npesbilwaio-
Lein Jonyctumoe CHWXeHne, Heobxogmmoe g/ cTabunbHOW paboThl.

4 o npuynHe OTCYTCTBUA AaHHbIX, NoKasbiBawWwmx nameHeHne AhRn (NPSHR) 6onblie yem Ha 3 M, NpUMEHEHNE
rpacmka [0/MKHO OblTb OrpaHMyYeHo [0 3TOro npefena v aKcTpanonsauus 3a aTuMu npegenamMmy He pekomeHayeTcs.

PekomeHgauuns no npakTWYEeCKOMY UCNOMb30BaHUI0 rpadnka — Ha pucyHke J. 1

B HWXHeN yacTu rpadivka HaliTu TemnepaTtypy nepekaunBaemoil xugkoctu B rpagycax Lenbcusi (°C) u oT 3aToik
TOUKM NO BepTUKanu BBepX MOAHATLCA A0 MepeceyeHus ¢ COOTBETCTBYHLLEW NMHMEN, NOKa3biBaloLWein 3aBUCMMOCTb
[aBneHns HacCbILEHHOro napa AaHHOW XWAKOCTM OT ee TemnepaTypbl. 3aTeM OT 3TOlM TOYKM NepecevyeHusi ABUraTbCcs
BMpaBO BBEpPX NapasiesibHo KpUBbIM CHXeHUs A700 (NPSHR), rge no vMetowelics WwkKane onpeaennTb 3HaYeHue
CHWKEHUA. BblumTas nosyyeHHoe 3HauveHune cHmkeHua A7 (NPSHR) u3 nonydeHHoro 3HaveHuss AhRon (NPSHR) no
MCNbITAHUSAM Ha XO/I0AHOM BOAE, NOlyYMM OTKOPPEKTMpPoBaHHOe 3HadYeHne AhRn (NPSHR) gna cooTBeTCTBYHOLWEN XNA-
KOCTW, mojnexaieil nepekauymBaHUi0 HaCOCOM.
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MpumeyaHune — Homorpamma cocTaB/ieHa Ha OCHOBE AaHHbIX [19].

PucyHok J.1 — CHuxeHue Ahflon (NPSHR) ana HacocoB, nepekaunBaoLinx
YrNeBOAOPOAHbIE XUAKOCTU M BOAY MPU BLICOKMX TeMnepartypax
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MpunoxeHne K
(o6s3aTENBHOR)

OnpeaeneHne o6TOUYKM paboyero Kosieca no guameTpy
EC/n XxapaKTepuCTUKM Hacoca Bbllle pacyeTHbIX XapakTepucTuk, To paboyee Koneco no AuamMeTpy o6TaunBaoT no
6.5.1, B Tex cnydasx, Koraa pasHuua Mexay WCMOSIHEHHbIM U YMEHbLUEHHbIM AvamMeTpaMn pabouyero koneca He NpeBbl-
waeT 5 % Ans HacocoBs, y KOTOpbiX K< 1,5, 1 npu 3ToM popma /lonaTok OCTaeTcss HeM3MeHHol nocsie 06Toukn (coxpa-

HAETCS BHELHWUI Yron BbIxofa, KOHYCHOCTb U T.M.).
KoathbpmuMeHT nepecyeTa XxapakTepucTuk Hacoca R BbluncnsieTcsa no opmyne

(K.1)

roe Dr, Di, Dt — gnameTpbl pabouero koneca (CM. pucyHok K.1);

Qr- R'Qfi

Hr =R 2-Ht.

PucyHok K.1 — [AunameTpbl paboyero koneca npu o6Touke

KMA Hacoca ¢ TMnoBbIM Yncnom (6biIcTpoxogHocThio) K < 1,0 (ns < 193,2) ocTaeTcs NpakTUYECKN HEU3MEHHbLIM
npu o6Touke paboyero koneca, He npesblwakouwien 3 %.

t0* 73



FOCT 6134— 2007

MpunoxeHwne L
(pekomeHayemoe)

MoTepwn TpeHus

dopmyna, npuBeseHHas B 8.2.4 anA pacyeTa NoTepb AaB/ieHUS U3-3a TPeHUsi, nogpasymeBaeT A/UTENbHbIN
pacyeT, KOTOPbIA BO MHOMMX C/y4asix AO/HKEH NMPUBECTU K BbIBOAY, YTO KOPPEKTUPOBKA He TpebyeTcs.

MepBuYHas nNpoBepka HEO6XO4MMOCTU NPOBEAEHNs pacyeTa AaHa Ha pucyHke L1 ans knacca ucnbiTaHuii 1 m Ha
pucyHke L.2 — ans knacca 2. 3TO OTHOCUTCA K MPSIMbIM CTa/lbHbIM Tpy6aM NOCTOSHHOIO CeYeHWsl, nepekavymBarLL M
XonoAHy Bogy. Tpyba Ha BXofe U BbIXOA4Ee A0/HKHA UMETb OAUHAKOBbIA AMaMeTp, a U3MepPUTESNbHbIE CeYEeHUs (TOUKM)
[OJIKHbl HAXOAUTLCS HA PacCTOSAHUU [BYX AMaMeTPOB BBEPX U BHU3 OT COOTBETCTBYHOLLNX (hNaHLEB Ha BXOAE W Bbixoae
(cm. 8.2.1).

Ecnu Tpy6bl pa3Horo gvameTtpa, TO UCMONb3yeTcA AuameTp MeHbLUeil Tpy6bl.

Ecnu nmeetcsa ykasaHue 6e3 KOPPEKTUPOBKM, TO pacyeT NPOBOANUTb He HaAo.

Ecnu nmeeTcs ykazaHue «KOPPEKTMPOBKa», MOXHO MCMOMb30BaTb PUCYHOK L.3 (TONMbKO ANS CTaNbHbIX Tpy6 K
X0N0AHOW BoAbl) Ans onpefeneHuss X. Ecnu TpyGbl BbINOJIHEHbI M3 APYroro marepuana Wam XWAKOCTb He siBnseTcs
X0noAHol BOAONM, TO UCNOMbL3YIOT rpadmk Myau, NnpuBefeHHbI Ha pucyHke L.4, unm ncnonb3yoT opMyny Ans Bblunuce-
HuA X (8.3). Ana HOBbIX TPY6 3KBMBANIEHTHYIO LLEPOXOBATOCTH K MOXHO NpUMHUMAaTbL Mo Tabnuue L.1.

Ta6nuuya L1— SKBMBa/IEHTHAs LWWeEPOX0OBATOCTb K A/l HOBbIX TPY6

Matepuan ans Tpy6 TOProBoro kadectsa (HOBbIX) OKBMBAJIEHTHAsA LLEPOXOBATOCTb MOBEPXHOCTEN K, MKM
CTekno, naTyHb, Mefb WK CBUHEL, Fnagkas

Cranb 0,05
UyryH, NokpbITbli cnoem 6utyma 0,12
OuunHKoBaHHasa crasb 0,15
HyryH 0,25

beToH Oor0,3pg0 3,0

KnenaHas cTanb » 1,0 » 10,0
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OuameTp Tpy6bl, MM

PucyHok L.1 — [padimk AN UCnbITaHuii No knaccy 1, nokasblBalolWuii CKOPOCTY, Bblllle KOTOPbIX TpebyeTcs yyet
noTepb Ha ydyacTkax, OTCTOALMX Ha PAcCTOSiHAM 2d Bbilie W HUXE N0 TeUeHMo oT (laHLEeB Hacoca
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PucyHok L.2 — padvk ANa UCNbITaHWA No Knaccy 2, NoKasbiBaIOLWMIA CKOPOCTM, Bbille KOTOPbLIX TpebyeTcsa yueT
noTepb Ha ydyacTkax, OTCTOALMX Ha PACcCTOSIHAM 2d Bbile W HUKe No TeUeHMto oT (laHLEeB Hacoca
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CkopocTb, M/c

LLlepoxoBaToCTb NOBEPXHOCTU K = 5-10-5 M
KnHematnyeckas BA3kocTb v = 1-10-6 m2c

PucyHok L.3 — KoaghhuuMeHT noTepb TPEHUS XUAKOCTM X ANs nofcyeta noTepb Hanopa B Tpy6ax
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JlamnHapHas 30Ha
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Tabnnya K1

Temneparypa, °C

11—176

CQwo~NOOP~WNRO

BRERERBRLBRB
O~NOO U WN

19
20
21
22
23
24
25

MpunoxexHne M
(cnpaBo4HOE)

[JaBrieHne HacbIWEHHOro napa 1 NJ1I0THOCTb BOAbI

[aBnexve napa,
M

610,7

656,4

705,9

757,4

812,9

871,8

934,9
1001,2
1072,0
11473
1227,1
13117
1401,5
1496,6
1597.,4
1704,0
1816,9
1936,3
2062,3
2159,7
2336,9
2485,0
2641,9
2807,6
2082,2
3166,6

[noTHoCTb, Kr/M3

999,8
999,88
999,92
999,96
1000,00
999,98
999,94
999,90
999,84
999,78
999,70
999,60
999,48
999,34
999,20
999,00
998,88
998,72
998,54
998,36
998,20
997,96
997,74
997,54
997,32
997,10
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Temneparypa, °C ~ HaBnenne napa, M muorhocts, kr/m3

26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
a7
48
49
50

3359,7
3563,7
3778,5
4004,0
4241,3
4491,4
4557,1
5018,8
5318,1
5622,1
5939,9
6274,3
6624,4
6991,2
7374,6
7776,7
8198,3
8638,7
9099,6
9582,1
10085,1
10611,8
111619
11735,6
12334,8

996,84
996,56
996,30
996,00
995,70
995,36
995,00
994,64
994,26
993,90
993,54
993,20
992,80
992,44
992,30
991,70
991,32
990,94
990,54
990,20
989,74
989,34
988,97
988,52
988,10

MpumMmedyaHune — MepecueT faBneHus napa, npueefeHHoro B Mackansax (Ma) Ha gaeneHue B (Krc/cm2),
MPOBOAAT W3 COOTHOLIEHUS:

p(MNa) 1,02-10-5 =p (krc/cm2)
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MpunoxeHne N

(cnpaBo4HOE)

pachunyeckan xapakTepucTmKa Hacoca (arperara)

O603HayeHne Hacoca (arperaTa) 3aBogckol Ne

MpeanpnaTHe-N3roToBUTENbL*

HoMunHanbHaa YacToTa Bpalw,eHuns 1/c ( 06/MVH)

faTa ncnblTaHui

MepekaunmBaemasn cpeja

npn ncnblTaHnAax NNOTHOCTbLIO P = Kr/m3
XNOKOCTb

MpoTokon ncnblTaHnii Ne

PuncyHok N. 1

MpumeuvyaHunsa
1 MNpun ochopmaeHnn xapakTepuUCcTUKN Ha HaCOCHble arperaTbl Heob6XoAMMO AOMNONHUTENbHO YKasbiBaThb:
- Twun npueBoga n o603HaYeHne ero UCMOJSHEHWUS;
- MOWWHOCTb, NOTPeb6AsSEeMy0 NPUBOAOM;
- KN4 npusoga,
- K KaKkoMy u3genuio (Hacocy unu arperaTy) oTHocATcsa MowHocTHasa [(P =f(Q)] n 3aHepreTuyeckas
[u =f (Q)] xapakTepucTuKN.
2 JonyckaeTcs NpuM HEOO6XOAUMOCT U HAHECEHME Ha XapakKTepUCTUKY KaTal0oXHbIX KpMBbIX U Nonein gonycka
B YepHO-6es10M 1 (Un1) UBETHOM M306paXKeHMsX.

* MpeanpusTe — M3rOTOBATENb HAcoca (arperaTa) ykasbiBaloT Ha XapakTepucTuke B Ciydae ee UCNofb-
30BaHNA Kak cCaMOCTOSTE/IbHOr0 [AOKyMeHTa.
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MpunoxeHve P
(cnpaBo4yHoE)

XapakTepucTunka camoBcacbiBaHUsi Hacoca

O603HaueHne Hacoca 3aBoAcKoM Ne
Tunopasmep

MpesnpuaTUe-U3roToOBUTENb*

JaTa ncnblTaHuii

MpoToKoN

YacToTa Bpauw,eHus c~1( 06/MUH)

HomuHanbHaa nogava mIc ( M3Yu)

ATMocepHoe paBneHne pars(6) MMa ( Krc/cm?

Bpemsa camoBcacbiBaHusa tCH c

TemnepaTypa Bo3ayxa ta Bo3f °C

Qcb’'m N

MpumeuvaHne — Qe n hc— cooTBETCTBEHHO Nogadya BO3dyXa M BbiCOTA cCamMoOBCacCbiBaHWS Hacoca;
Q@K1 hGH— cooTBeTCTBEHHO Nojaya BO3jyxa HAaCOCOM U BbiCOTAa CamMoOBCaCblBaAHWS NPU HOMWHAaNbHOW (hakTunyec-
Koli) No 06bEMY 1 BbICOTE camoBCacbiBaloL el TMHUN Hacoca.

PucyHok P.1 — XapakTepucTunKa camoBCcacbiBaHUA Hacoca

*MpeanpuaTne — M3roTOBMTENb Hacoca (arperara) ykasbiBaloT Ha xapakTepucTuke B ciyyae ee UCnofib-
30BaHNS KaK CaMOCTOSITE/NbHOro [JOKyMeHTa.
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MpunoxeHne Q
(cnpaBo4Hoe)

LleHbl n noBTOpP MUCMnbITaHUN

CTOMMOCTb NPOBEAEHNSA UCMbITAHUI, HE BK/OYEHHbIX B COAEPXaHWe HacTosLero craHgapta, — No cneyuanb-
HOMY COF/alleHnio Mexay CTOPOHaMMU.

Q.1 CTOMMOCTb MPMEMOYUHbIX U CMeLnasibHbIX UCMbITaHW

B goroBope Heo6XxoAMMO yka3aTb CTOMMOCTb MPUEMOYHBIX W CneuuanbHbiX UCnbiTaHuii. CnegyeT MPUHATb BO
BHMMaHWe, YTO CTOMMOCTb MCMbITaHuii Ansa onpegenenna NPSH 6ygeT Bbiwe.

Q.2 lNMoBTOpPHbIE UCNbITAHUSA

Mpy COMHEHUM B TOYHOCTU MOJIYYEHHbIX NPU M3MEPEHWM AaHHbIX NPOM3BOAWTENb (MOCTaBLLMK) U MOKynaTesnb
[O/MKHBI NOTpeboBaTh MOBTOPEHUS UCMbITaHWA. ECny HOBble MCMbITaHWA He NOATBEPXAAloT XKenaemoro pesynbrara, To
CTOpOHa, TpebyioLlas eLle HOBbIX UCMbITaHWI, AO/MKHA HECTU pacXofbl Ha UX MOBTOPEHWE.
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MpunoxeHne R
(cnpaBo4HOE)

PacueTHble (hOpMy bl A5 ONpefeneHnss 0 THOCU T e/ibHbIX MpefefbHbIX
norpewHocTel pe3y/ibTaTOoOB UCMblTaHuii

OTHOCHTEeNbHbIE NpefesibHble NOrpeLHoCcT W pe3yNbTaToB UCNblITaHui BblYMCASAIT No dpopmynam
- ana nogaum eQ, %

eQ= eg + €n, (R.1)

rge €Q — oTHOCMTeENbHAA MOrPeWwHoOCTb n3MepeHus nogaun, %
€N — OTHOCUTeENbHAaA MOrpellHOCTb U3MEepeHnss YacTOoThbl BpalleHus Bana Hacoca, %;
- Ang Hanopa eH, %

eH = <]eH + 4e2, (R.2)
rae
eH =y(paH) (epm2 Pm2+epml PMI)+eZ m(Zm2H Zm1) |, (R.3)
rae P — NNOTHOCTb XMAKOCTMW, HAa KOTOPOI NPOBOASTCA UCTLITAHNSA, KF/M3;
9 — YycKopeHue cBOGOAHOrO NajeHns, m/c2
H — Hanop Hacoca, M;
®pui U ®pwz — OTHOCHTENbHAA NOTPELIHOCT b U3MEPEHUS [aBNEHUs COOTBETCTBEHHO Ha BXOAE U BbIXOAE HACO-
ca, %;
Pwvi 1 PM: — roKasaHWsi MpUGOpoB U3MEPEHUS aBMEHUS COOTBETCTBEHHO HAa BXOAe W BbIXOAe Hacoca, Ma;

ZM2— Znl — paccTOsHMe Mo BepTuKanu Mexay 3TallOHHbIMU MI0CKOCTSAMU NPUO60POB M3MEpPEHUA [AaBfieHus Ha
BbIXOAE W BXOAE, M;
e'z — OTHOC/UTe/IbHasA NOrpelHocTb U3MEpPeHUs paccToAHMa Zm2 — Zmil, %;
- onsa mowHocTwn, eP, %

eP (R.4)

roge eP — oTHocUTeNbHasA npefenbHas NorpelwHocTb U3MEePeHUst MOLLHOCTY, %, Bbluncnsiemas no gopmyne

2 2 2
ep- JeiH eTT+ e (R.5)
roe e'TH — OTHOCUTeNbHas NorpelwHocTb TpaHcopMaLmmn HanpsxeHnus, %;

e'TT — OoTHOCMTeNbHasA NOrpewHocTb TpaHcopMalum Toka, %;

e'K — OTHOCUTe/NbHas NOrpewHoCTb N3MEPEHUS MOLWHOCTU, %;
- ana KaBnTauynoHHoro 3anaca Ah (NPSH), eAh, %, Bbluucnsiemas no copmyne

/ \2 - 2 2
epm eZM1
eAh-100 (v g:!-Ah) VlOO PMlJ +ep6 +epn A2 (R.6)

/

rpe  Ah — kaBMTAaALMOHHbLIA 3anac (HagkaBMTaUMOHHbIA Hanop Ha Bxoge NPSH), wm;
e'pb — OoTHOCUTENbHAA NOrpewHoCcTb n3MepeHns 6apoMeTPUIECKOro aasneHuns, %;
‘pn — OTHOCHTE/IbHAsA NOrPeLHOCTb UMEPeHUs faBneHus napos, %;
Zm— ZML — paccTOosHue;
e'zMi — oTHOCMTeNbHasA NOrpewHOCTb N3MEPEHNs PpacCTOSAHMUA MO BepTUKanu Mexay 6a30B0l NAI0CKOCTbIO
Ah(NPSH) n 3TanoHHoOn NiocKkocTbio Npubopa M3MepeHnsa faBneHus Ha Bxoge, %.
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MpunoxeHne S
(ob6a3aTensHoe)

Buabl ornacHocTe, NncxXooAauwnMx oT HacoCcoB, Mepbl nXxnpeaynpexaeHnda mn
cnocob6sbl KOHTpOnAa

B faHHOM MpWAOXeHWUM NPUBOAATCSA BUAblI ONACHOCTEN, UCXOASALWMX OT HAcOCOB, UX ONpegeneHve, cogepxa-
HUe, Mepbl NpeaynpexaeHns n cnocobbl KOHTPONA B cooTBeTCTBMM ¢ EH 292-1 [20], EH 292-2 [21] n EH 809 [22].

5.1 MexaHu4yeckasi onacHoCTb

MexaHnyeckass onacHoCTb — 3TO 06uiee 0603HayYeHne BcexX PU3nvecknx pakTopoB, KOTOpble MOryT npuse-
CTW K TpaBMam Npu MexaHU4yecKoM ABMXEHUU YacTeil MalluHbl, UHCTPYMEHTOB U BblbpacbiBaHUN TBEPAbIX U XUJ-
KUX MaTepuasnos.

5.1.1 OCHOBHbIle BMAbl MEXAHNYECKO ONacHOCTU

5.1.1.1 OnacHoCTWu caasBnuBaHusa, nopesa, paspesa UM oTCeyvyeHns, HaMaTblBaHWS, BTArMMBaHUA Uax 3axsaTa,
yaapa, TPeHUa Wam cTupaHus.

5.1.1.2 OnacHoCcTMK, Bbi3BaHHble pPa3bpbi3rMBaHMEM WAW BbIXOLOM HapyXy XUAKOCTEW noh BbICOKMM
AaBneHnem.

5.1.1.3 OnacHoCTM, Bbi3BaHHble BbIOPOCOM HapyXy YacTel BpaljaloLLMxca MaLlvH.

5.1.1.4 OnacHOCTMW, Bbi3BaHHble NOTEPEN yCTONUNBOCTH

Ona npegoTBpaweHma onacHocTen no S.1.1.1 n S.1.1.3 fo/MKHbI 6bITb NPUHATHLI Mepbl 6€30MacHOCTU:

- CKpYr/ieHne UAn CHATUE OCTPbIX KPOMOK, YI/I0B;

- yAaneHve rpaTa, OKaJuHbl;

- orpaxfjeHue BpaljalLmxcsa BbiCTYNanLWmMX NpU3MaTUIYecknx WNOHOK, MydT; NP1 3TOM Ao/KeH 6biTb 0bec-
neyeH cBO6OAHbIV AOCTYN K YNIOTHEHUAM Bana A1 KOHTPONSA KOHUEBbIX YNIOTHEHNA N X perynupoBaHus;

- AEMOHT aX orpaxgeHunini (MyT) — TONbKO C NOMOLLbIO MHCTpPYMEHTa.

[Ona npepgoTBpalwieHma (WM CHWKEHUs) BbiXoga HapyXy xuakocTel no S.1.1.2 HeobxoanMmo:

- UCNOMb30BaHME HAAEXHbIX YNAOTHEHUA Bana (KOHUEBbIX YNNOTHEHUA) U YyNIOTHEHUA (MeTanninyeckumx,
pPe3MHOBbLIX M T.4.) KOPNYCHbIX AeTanen;

- obecneunTb CHO0OP M OTBOA yTeueK (418 onacHbIX XUAKOCTEN N rasos);

- obecneunTb ruagpocTaTunyeckoe AaBfieHne XUAKOCTU B KOPMNYCHbIX feTansx B COOTBETCTBUN C LOKYMEH-
Tauynei;

- He JoNyCcKaTb NPeBbILEHUA 3HaYeHW NpefenbHbIX CU1 1 MOMEHTOB B MecTax MNoAcoeAnHeHns Tpyo6onpo-
BO/OB.

C uenblo npefoTBpalleHma onacHocTel no S.1.1.3 ana myd T, nepefaTOouHbIX MEXaHU3MOB, MPOCTaBKoB He
JonycKaeTCs NpPeBbllWeHNA nNpefenbHbIX 3HAYEHUA KPYyTALWEro MOMeHTa, 4acTOThl BpalweHUs U pacueHTpPOBKY
BaU10B.

[Onsa npefoTBpaweHns NnoTepu YCTONUYMBOCTM NPU XpaHeHnW, T paHcnopTupoBaHuu, cb6opke u pasbopke npu
npegnonaraemomMm HakioHe 10° B nto60M HanpasfieHUW AO/HKHbI 6bIThb NPoOBeAeHbl HEO6X0AUMbIE pacyeTbl pacnosno-
XEHUA UeHTpa TAXeCTU W, B HE0OXOANMbIX Cyyasx, NPUMEHeHbl NPUCNOCO6NeHNs ANA COXPAaHEHUS YCTONYMBOCT MU
(He gonyckaeTcs nokauvBaHMe Hacoca WM ero kKopnyca Ha CBOMX naTpybkax). B fOoKyMeHTauuum AOMXHbI 6bITb
yKasaHbl peKOMeHAauumn no CTPONOBKE WM KPEMNNEHUIO NMPU MOHTaXe W TpaHCnopTUupoBaHuu.

5.1.2 KOHTpO/I1b MO NpeaynpexneHnto MexaHN4Yeckx onacHoCTel

KOHTponb No npeaynpexaeHnio MexaHM4yecknx onacHoCcTel BKIYaeT:

- 3KCNepTWu3y KOHCTPYKTOPCKOW AOKYMeHTauuu, NPOYHOCTHbIX pacyeToB WM 3KCM/yaTaunoHHON LOKYMEH-
Tauum npu NPUEMOYHbIX UCMNbITaHMAX ONblITHOro (FrON0BHOM0) 06pasua;

- BM3yasibHblil KOHTPONb (HaMune orpaxKaeHnin My T, OTCYTCTBME OCTPbIX KPOMOK, Hanuume npucrnocobne-
HWIA, OTCYTCTBUE Teyell) — KOHTPOSb BHELHNX yTeYeK U3 KOHUEBbIX YN0 THEHWI Bana cornacHo MM.

5.2 3QnekTpuyeckasa onacHoOCTb

S.2.1 3nekTpuyeckas onacHOCTb MOXeET MPUBECTMU K TpasMam WM CMepTUW OT 3/1eKTPOLIOKA UM OXOroB
no npuynHe:

- KOHTaKTa Nigeil ¢ YacTAMU, HaXo4AWMMUCA NoL HanpskeHnem (NMPsMON KOHTaKT);

- KOHTaKTa njein ¢ HeucnpaBHbIMW YacTSAMU, HAXOAAWMMUCA NOJ HanNpsHXKeHMeM NPy HapyLeHUn U30nauum
(HeENpAMON KOHTaKT);

- NPUBNMXKEHNA NoAel K 30HE BbICOKOINO HanpsXeHus;

- HENPUrogHOCTW U30MAUUN AN UCNONb30BAHUA B AaHHbIX YCNOBUAX;

- 3NeKTpocTaTUYeCKnX NpoLeccos;

- TEePMUYECKOro U3nyyeHns Uam Takux NpoLeccoB, Kak, Hanpumep, pasbpbi3rnBaHusa pacniaBieHHbIX BELECTB,
XMMUYECKUX MPOLLECCOB NPU KOPOTKOM 3aMblkaHUW, neperpyske v T.4.
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5.2.2 dneKkTpuyeckne Mepbl 6€30MacHOCTU HACOCHOro arperaTa 06bl4HO obecneumBardTCA 3/1eKTPo6e30-
NacHOCTbIO KOMNNEKTYHLWero 3nekTpoobopyaoBaHusa (3/eKTpoasuraTens), KOTopble NoATBEPXAAT CepTu-
MKaTbl COOTBETCTBUA. B ycnoBuax akcnayaTauum psuraTenn [O/MKHbI 3azemnAaTbea no FOCT 12.1.030,
FOCT 12.2.007.0 n FOCT 21130.

Hacocbl (arperaTbl), npefHa3HauyeHHble A8 3KCnayaTauuum BO B3PbIBO-NOXAPOONaCHbIX NPOU3BOACTBaX XU-
MUYECKON, HethbTexmmmyeckoi, HedpTenepepabaThiBalOWen NPOMbIWIEHHOCTW U APYrUX oTpacnei, ans nepekayun-
BaHWA XWAKOCTEN, HakannmeBawwmx cTaTuyeckoe 3/1eKTPUYecTBO, NPOXOAAT KOHTPOSbHbIE UCMNbITaHUA Ha 3a-
WUTY OT CTaTWUYEeCKOro 3/ieKTpuyecTBa B COOTBETCTBUM C AEACTBYOLWMMN HOpMaMy 1 npasuiamu.

OO6bIYHO TakMe HacocCbl MMEKT CO6CTBEHHble 3azemnstowme ycTpoiicTsea no NOCT 21130.

B Heob6Xxo4uMbIX cnydyasx NpoBepslT yAenbHOe 06beMHOEe WM MOBEPXHOCTHOE 3/eKTpPUYeckoe CconpoTwuB-
NeHne MaTepuana nNPOTOYHOW YacTW Hacoca, KOTOPOe AO/MKHO 6blTb He 6onee 105 OM-M UM onpegensaAwT Mo
FOCT 6433.1 — TOCT 6433.4 — pana TBepAblx MmaTepunanos n FOCT 16185 — ansa nnacTMacc;

- Ha/IMuMe 3a3eMNALLEro YCTPONCTBA U ero ConpoTuBAEHMe, KOTOpPoe AO0/MKHO 6bITh He 6onee 100 Owm;

- Apyrne TpeboBaHua (MokasaTenu), CBA3aHHble CO CTaTU4YEeCKMM 3MeKTpPUYeCTBOM, B COOTBETCTBUU
C npaBunamun, ecnn B 3TOM eCTb HEO6X0AUMOCTb M OHa npegycmoTpeHa TY u MMM Ha KOHKpeTHoe u3genve.

MokasaTenu anekTpuYeckon 6e3onacHOCTU AN 3NeKTpoaBuraTenen, 3NeKTpPOHACOCHbIX arperaToB Of-
pegensioT no NOCT 183, TOCT 7217, TOCT 10169 n TOCT 11828.

5.2.3 KoHTponb No npeaynpexaeHnio a51eK T PUYeCKMX ONacHOC T e:

KOHTponb no npefynpexaeHunto 3fekTPpUYecknx onacHoCTeN BKIYAET:

- 9KCNepTWN3y KOHCTPYKTOPCKOM U 3KCnayaTalWoHHON LOKYMEeHTauuu npu npueMOoUHbIX UCMNbITaHuaxX onblT-
Horo (ronoBHoro) o6pasuya;

- MPOBEPKY Npu 3KcnayaTauun BbINOMHEHNA TpPeboBaHWii, yka3aHHbIX B MHCTPYKLMM NO 3KcnayaTauum (Hanu-
yne KOHTPONA B YCNOBUAX IKCMAyaTauuym — Hanmune 3a3eMALWnX yCTPORCTB, KOXYX0B, NpefoTBpalakLLmnx
npsiMoe nonagaHve XuAKocTen UNn TBepAblX BEWECTB K 3/IeKTPUYECKAM COeJUHEHMAM, YCTpoicTBa ANA pasmbl-
KaHUs aHeprocHabXeHnWs HacCOCHOro arperaTa).

5.3 Tepmwnyeckass onacHOCTb

5.3.1 Tepmunueckas onacHOCTb, UCXOAALLAA OT HapyXHbIX NOBEPXHOCTEN Hacoca (arperaTa), MOXeT UMETb
nocneacTBUA A1 YesloBEKA B BUAE 0XOroB (MM NepeoxnaxieHus) BCieCTBME KOHTaKTa C NOBEPXHOCTAMU.

5.3.2 nA npefoTBpalleHus BO3eincTBUS TemnepaTyp He06X0AMMbl MePbl MO UCKTHOYEHUIO NN YMEHbLLEHUIO
BPEMEHMW NPUKOCHOBEHMUA K MOBEPXHOCTAM (M30/15UMA, OrpaxieHne B MecTax BO3MOXHOIO NPUKOCHOBEHWSA, Orpaxje-
HMA Hacoca (arperaTa).

5.3.3 MakcumasibHO JonycTuMble TemnepaTypbl AN He3alluLleHHbIX NOBEPXHOCT e Hacoca (arperaTa) npu
HOpManbHOM pexunme paboTbl [24]) npuBegeHbl B Tabnuuye S. 1

Tabnunya S.1

MakcumanbHO gonycTwumasa TemnepaTypa, °C,

HanmeHoBaHune MaTepunana ana ﬂOBerHOCTeﬁ, HeyMbILl/IeHHOoe ana I'IOBerHOCTeIZ, HeyMbILlINeHHOe
MNPUKOCHOBEHME K KOTOPbLIM BO3MOXHO MPUKOCHOBEHNE K KOTOPbLIM BO3MOXHO
B OrpaHn4eHHom I'IpOCTpaHCTBe’\ B HEOrpaHMW4YeHHOM NpPOCTpaHCTBE
MeTann 2> 68 80
Kepamuka 73 84
MnacTmacca 80 90

) YunTbiBaeTCA, YTO NPU HEYMbILWIEHHOM NPUKOCHOBEHWUM K MOBEPXHOCTMW B OFpaHMYEeHHOM MpOCTpaH-
CTBe, B KOTOPOM OT/AepruBaHue 3ameansieTCs U3-3a CTECHEHHOW MOABMXHOCTUW, NPOLO/IXUTENbHOCTb KOH-
TakTa MoXeT OblTb [ofbllue U, TeM caMbiM, TpebyeTcsa 6o/iee HM3Kass MakCcMManbHas TemnepaTypa.

2) C nakoBbIM NOKpbITUEM 1 6€3 Hero.

5.3.4 [lonyckaemble TemnepaTypbl (MOALMMHAKOB, MacnsHbIX BaHH, KOpPNycoB W T.A.) crefyeT yka3biBaTb B
HOpPMaTUBHOM, TEXHUYECKOW U 3KCMyaTaunoHHON JOKyMeHTauuu.

MeToabl U3MepeHus — TepMmomMeTpaMu Wan gaTuukamum TemnepaTypsbl.

5.3.5 KOHTposb No npeaynpexaeHno TepMMYecKoii onacHOCTU:

KOHTponb No npegynpexaeHutio TepMUYecKoil onacHOCTW BKIOYAET:

- 9KCNepTU3y KOHCTPYKTOPCKON M 3IKCMIyaTauNoHHOW [AOKYMEHTauMU Npu NPYeMOYHbIX UCNbITaHUSAX ONbIT-
HbIX (FO/TI0BHbIX) 06pas3LoB;

- NpoBefieHne 06KaTKU nepef NPoBefeHNeM ruapasaInYeckux UCNblTaHuii Hacoca U KOHTPO/b TemnepaTypbl
NOALMNMNHNKOB;

- KOHTPO/Ib B YC/NOBUAX 3KCMyaTauun BbINOSHEHUSS TPeboBaHU 3KCNIyaTalMoHHON AOKYMeHTauuu.
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5.4 OnacHOCTb OT BO34elCTBMSA LWyMa HACOCHOI0O arperaTa WiMycTaHOBKMU

5.4.1 Wym MOXeT npuBecTMU K cnefyroLlimm nocneacTBUAM:

- 0ANTEeNbHOMY HapyLWeHNo Cnyxa;

- LyMy BYyLIax;

-ycTanocTu, cTpeccy u T.4.;

- Apyrum nocneacTBUAM, Hanpumep K HapyLleHUI0 paBHOBeCUs, 0CNabneHnto BHUMaHusa u T.4.

5.4.2 HacToswmin cTaHgapT, B cooTBeTcTBUM ¢ EH 809 [22], He paccmaTpuBaeT YMEHbLIEHNE BO3MOXHbIX
onacHocTel, KoTopble MOrYyT NPUBECTMU K NocneAcTBUAM no S.4.1, T.K. U3rOTOBUTE/Nb HAcoCa He AO/KEH YUNT bl-
BaTb YPOBEHb LUymMa, BO3HUKAOLLNA MOMUMO Hacoca B 3KCNayaTaLWOHHbIX YCN0BUAX.

5.5 OnacHOCTb OT BO3AeicTBUA BMObpaLmm Hacoca (arperaTa)

3HaunTenbHaa Bubpaunsa (MNM MeHbLUEeRn Cufbl B TEYEeHUe AINTENbHOIO BPEMEHN) MOXET OblTb MPUYNHON
HapyLleHus 340pOBbs YefloBeka.

HacToAwmMM cTaHgapTOM B COOTBETCTBUM C [22] He paccMaTpuBaeTCA YMEHbLUEHNE BO3MOXHbIX OMacHO-
cTell u3-3a AAMTe bHbIX BUOPALMOHHBIX Harpy3ok.

5.6 OnacHoCTb, UCXOAsALLAaA OT MaTepPUasioB N BELLECTB

5.6.1 MaTepwuanbl, KOTOpble UCMNOMb3YIT MNPU U3FrOTOB/IEHMMN HACOCOB, U cpefbl (BellecTBa), nepekaynsae-
Mble Hacocamu (arperaTamu), MOFyT NpeAcTaBAATb ONACHOCTb:

- KOHTaKTa C XMAKOCTAMU, rasamMmy, TymaHamu, napamu uavM ux BAbIXaHUs, UMELWMMN BpeaHblil, AA0BUTbIA U
(nnn) pasgpaxarouwmnii acpdekT;

- MoXapo- unn B3pbIBOONACHOCTb;

- HeJOCTAaTOYHOI CTOMWKOCTM MaTepnasoB B NepekaunBaemMon uaum okpyxarwuien cpege (CHwxKarwLwen pecypc
UM NPOYHOCTb Hacoca).

5.6.2 Mepbl NPefoCTOPOXHOCTMW (Hanpumep, O0TBOJL TOKCUYHbIX, KOPPO3UOHHbIX U APYTNX OMNACHbIX XWAKO-
cTell n nx cbop, 0TBOA rasos, NPUMEHEHVE B3PbIBO3ALLULLEHHbIX ABUraTenen) fOoMKHbl OblTb YKa3aHbl B UHCTPYK-
Uun No akcnayaTauum M3roToBUTENsA, KOTOpPble AO/HKEH BbIMOMHATL NOTPebuTeNb U KOHTPOANPOBATbL OpraHbl
Haa3opa.

5.7 OnacHOCTb, Bbl3BaHHasA HECO6II0AeHNEM 3PTOHOMUYECKUX MPUHLUIMOB NPOEK T MPOBaHNA HACOCOB (ar-
peraToB)

S.7.1 HegocTaToO4yHOEe COOTBETCTBME MallMH CBONCTBaM M CMOCOGHOCTAM NOAEN MOXeT NPOABUTbLCA B
cnepywuien cgopwme:

- husnonoruyeckue nposiBNEHNs, KOTOpPble ABNATCA CNeiCTBUMEM He340pOoBOi paboyei nosbl, PU3NYECKUM
HanpsHXeHnem;

- NCUXoN3N0NOrnYeckme NpPosiIBNEHUS, ABMAAIOLMECA CNeACTBMEM YMCTBEHHON Neperpyskn unnm HegocTaTou-
HOW Harpysku, cTpecca u T.4., BO3HMKalLWmMe BO Bpemsa paboyero npouecca, npouecca KOHTpPons 3a paboToli arpe-
raTa WM TEexXHWYecKoro o6CnyxuBaHua arperaTa B pamkax rpaHvl ero npefycMoTpPEeHHOro MCnosib30BaHUs;

- owunbKM onepaTopa.

5.7.2 Bo n3bexaHne onacHocTel no S.7.1 Heob6xoAUMO Ha CTaauv NPOEKTUPOBaHUSA HAacocoB (arperaTos) U
npu akcnayaTauyum cobniogaThb 3proHoOMUYeckmne NpUHLMNbLI NPOEKTUPOBaHNS, n3noxeHHble B FTOCT 12.2.003, [22]wn
B CTaHgapTax cMcTembl 6e3onacHOCTU Tpyda, B TOM yucne:

- CUrHanbHble UBeTa 6e30MacHoCTY;

- yAobHOoe 1 nerkofocTynHoe pacnosioxeHune (0OTKAKYaowmnx) ycTponcTB, Npubopos;

- Nerkoy3HaBaemMoCTb 3HaKOB, MCKYawLliaa owunbkn oneparopa n T.4.

KOHTpO/b BbINOMHEHUA Mep 6e30MacHOCTY CBOAMTCA K 3KCnepTuse AOKyMeHTauuu, B TOM 4Yucne n akcnaya-
TauWoHHOW, Ha cTajuyM NpMeMKM ONblITHOro (rosloBHOro) ob6pasua.

5.8 OnacHOCTU, UcxogsLime U3 HapyLleHUS B 3/1IEKTPOCHAGXEHMN, Pa3pyLLUEHUS YacTel MallvH U Apyrux
CNy4yaeB HellTaTHOW paboThbl

K TakuMm onacHOCTAM OTHOCATCSH:

- HencnpaBHOCTb, Henpasu/bHOE cpabaTbiBaHWE CUCTEMbI YNpaBieHns;

- HenpaBuU/ibHble COOPKN (MOHT ax);

- HEOXXUNAaHHbIN (HenpegHaMepeHHbIA) Myck.

OnacHoCTW, KOTOpble MOFYyT NPMBECTMU K OWMOGOYHON cOOpKe, AOMKHbI 6bIThb KOHCTPYKTUBHO UCKIIOYEHbI.

Ecnv npuMeHsaT COoeANHUTENbHbIE 3/IEMEHTbl CO CneunanbHbiMU TpeboBaHMAMU, TO COeAUNHUTEefbHble
3/1IEMEHTbI, C KOTOPbLIMA UX MOXHO CNyTaThb, 4N APYrUX COeAUHEHWUI AO0/MKHbI 6bITh Takoro Xe kayecTBa.

Ecnn nocne oTK/IOYEHNA HACOCHOIO arperara MOXeT BO3HWKHYTb 06paTHbIA NOTOK Yepe3 Hacoc, TO U3ro-
ToBMTENb (NOCTAaBLMK) AO/MKEH yKasaTb Ha HEO6XOAUMMOCTb yCTpOMCTBa AN NpefoTBpalleHuss o6paTHOro
noToka (Hanpumep, o6paTHbIA KnanaH).

Bo n3bexaHne HenpaBu/IbHOr0 BpaLLeHWUs Hacoca OHO AO/HKHO 6bIThb 0603HAYEHO C MOMOLLbLI MPUKPENnIeHHON’
(0OTAMTON) CTPEenkn Ha 3amMeTHOM MecTe, uMmeluwlel UBeT, KOHTpPaCcTHbI ¢ Hacocom. CTpenka AomkHa 6bITb B
[LONTOBEYHOM MCMNOSHEHNW. MNpaBWIbHOCT b HanpaBNeHUs BpalleHUs NpoBepsloT B YCN0BUAX U3rOTOBNEHNS U MYCKO-
BbIX (MOHTa&XHbIX) paboT.

BcnomoraTenbHble TpybonpoBoAbl, KOTOPble MMET 60/blIOe 3HAaYeHne A paboTbl HACOCHI, JO/MKHbI OblTb
yKasaHbl B UHCTPYKLMM MO aKcnayaTauum Ui B MOHTaXKHOM 4yepTexe.
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Ecnu cyuwecTByeT 0NacHOCTb HemnpefHaMEPEHHOro Nycka, TO AO/KHbI O6bITh NPeayCMOTpeHbl Mepbl, UCKHO-
yawline Takol nyck.

S.9 OnacHocTw BCeACTBME 0TKasa v (Uv) HeNpaBWbHONO NPeancaHuns 3alnU T HbIX MEPONPUS TN

5.9.1 OnacHOCTU MOryT MpPeACcTaBNsAThb:

- BCE BUAbl 3alUNTHBIX YCTPOUCTB;

- BCE BUAbl OTAENSALMNX 3alUTHbIX YCTPONCTB;

- BCe BUAbl MH(POPMALMOHHBLIX UK Npeaynpexaalnlimnx ycTpoicTs;

- MeponpusTusa Ha cnyyali aBapwuu;

- Heo6xognmoe 060pyAoOBaHME W NPUHAANEXHOCTMU Ana 6e3onacHoli HacTPOWKM 1 (MAKN) copepXXaHus nx B
ncnpaBHOCTU.

5.9.2 ina npefoTBpaLeHns 3TUX onacHOCTeR Heo6xoanmo:

- BbIMOMIHATb OTKPbIBaeMble UM CHMMaeMble 3aliuTHblE YCTPOACTBA Tak, YTo6bl OWMGOYHAs UX nepemMeHa
MecTaMW He ckasasacb Ha Mepax Mo CHWKEHUI0 PUCKA;

- NpeflycMOTpeThb BO3MOXHOCTb [eMOHTaxa 3alMUTHbIX YCTPOACTB, NpejHa3HAYeHHbIX 418 YMEHbLUEHU
OMacHOCTMU MpPU NPUKOCHOBEHUWN K HACOCY UM YacTAM arperaTa TO/IbKO C MOMOLb MHCTPYMEHTQ;

- NpefycMoTpeTb MecTa MNoACcoeAUHEHNSI KOHT PO/IbHO-U3MEPUT €/IbHbIX UM CUTHANU3NPYIOLWUX NPpMGopPOoB.,
€ecn OHM Heob6XxoanMbl U3 YCNOBUIA 6e30NacHOCTM HacocoB (arperaTos);

- NpeaycMoTpeTb Mepbl, cOXpaHsowme 6e3onacHOCTb 06bEKTA M HACOCHOrO arperaTa (Hanpumep, nepe-
X0[, Ha pe3epBHbIil Hacoc), ecnm TpebyeTCs aBapuiiHbIi 0OCTaHOB NOCPeACTBOM PYyYHOro BMellaTenscTBa. Ecnu B
c/yyae KOHTPO/IbHOW NMPOBEpPKU BbISBUTCS, YTO 06bIYHOE OTK/HOUaKLLEe YCTPOACTBO (DYHKUMOHUPYET Kak aBa-
pUitHOEe C Takoi Xe aPPeKTNBHOCTbIO, TO OHO 0603HaYaeTCHA Kak TakoBoe;

- ecnn TpebyeTCcs cneunanbHblil MIHCTPYMEHT AN MOHTAaxa U aKcnayaTauuu, OH JO/DKEH pernameHTupo-
BaTbCA M3rOTOBUTENEM U NpeanaraTbCs K NOCTABKeE;

- npefycMOTpPeTb BO3MOXHOCTb YCTAaHOBKMA U PerynnpoBaHusl nNpefoxpaHuTeNbHbIX YCTPOWCTB (Npesox-
paHWTeNbHbIA KnanaH, 6aiinac), He 3aKpblThIX KOXyXamu WM OrpaXAeHUsIMU, TO/IbKO C MOMOLLbI UHCTPYMEHTA.

MN3roToBMTENb AO/MKEH YKa3aTb HA BEPOATHbIE ONACHOCTU BCNeACTBUE HEMPaBWIbHOW HACTPOMKM Takux
YyCTPOWCTB.

KOHTPpOnb No npeaynpexaeHno Takux onacHocTei AO/KEH OCYLWeCTBAATHLCA B COOTBETCTBUU C UHCTPYK-
LUMSIMM MO 3KCNyaTauum U3roToBUTENA UKW NOTpebuTens.
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MpunoxeHue T
(cnpaBoyHOe)

VMHhopMaumna o COOTBETCTBUM CCbIJTOYHbBIX MeXrocyAapCcTBEeHHbIX CTaHO4apTOB
CCbINNOYHbIM MeXAyHapoAHbIM (perMoHasbHbIM) cTaHAapTam
Ta6nunya T1

O603HaYEHNEe CCbIIOUYHOTO O6G03HaYeHNEe 1 HAMMEHOBaHWE CChbIIOYHOMO MEX/yHApOAHOro CTaHaapTa
MEXroCy/JapCTBEHHOTO CTaHaapTa 1 YCMOBHOE 0603HAYEHNEe CTEMEHW ero COOTBETCTBUS
CCbI/IOYHOMY MEXIOCYAapCTBEHHOMY CTaHAApTy

FOCT 1.0—92 —

FOCT 8.586.1 — 2005 MCO 5167-1:2003 «M3mepeHne pacxofa cpefbl C NOMOLbI YCTPOWCTB nepe-
MEHHOro nepenajga AasfeHus, NOMELLEHHbIX B 3ano/iIHEHHble TPy6OonpoBOAbI
Kpyrnoro cevenmsi. Yactb 1. O6wme npuHumnel 1 TpeboBaHns» (MOD)

FOCT 8.586.2 — 2005 MCO 5167-2:2003 «M3mepeHne pacxofga cpefbl C NOMOLbI YCTPOWCTB nepe-

MEHHOro nepenaja AaBfieHWs, MOMELLEHHbIX B 3ano/iIHEHHble Tpy6onNpoBoabl
Kpyrnoro ceyeHusi. Yactb 2. Anadparmbi» (MOD)

[OCT 8.586.3 — 2005 MCO 5167-3:2003 «M3mepeHne pacxopga cpefbl C NOMOLLbI YCTPOWCTB nepe-
MEHHOro nepenaja [asBfeHus, NOMELLEHHbIX B 3ano/iIHEHHble TPy6oNnpoBoAbl
Kpyrnoro ceveHusi. Yactb 3. Conna u conna Bentypu» (MOD)

[OCT 8.586.4 — 2005 MCO 5167-4:2003 «M3mepeHne pacxoga cpefbl C NOMOLLbI YCTPONCTB nepe-
MEHHOro nepenaja LasBfeHWs, NOMELLEHHbIX B 3aN0/IHEHHble TPy6ONpoBOAbI
Kpyrnoro cevenusi. Yactb 4. Tpybbl BeHTypu» (MOD)

OCT 8.586.5 — 2005 —
FOCT 12.1.003 — 83 —
FOCT 12.1.012—2004 —
FOCT 12.1.030—81 —
FOCT 12.2.003 — 91 —
FOCT 12.2.007.0 — 75 —
FOCT 12.2.062 — 81 —
FOCT 27.002 — 89 —
FOCT 27.301—95 —
FOCT 27.410—87 —
FOCT 183 — 74 —
FOCT 6433.1 — 71 —
FOCT 6433.2 — 71 —
FOCT 6433.3 — 71 —
FOCT 64334 — 71 —
FOCT 7217 — 87 —
FOCT 10169 — 77 —
FOCT 11828 — 86 —
FOCT 16185 — 82 —
FOCT 16504 — 81 —
FOCT 17187 — 81 —
FOCT 21130 — 75 —
FOCT 23941 — 2002 —
FOCT 25275 — 82 —
FOCT 26043 — 83 —
[OCT 30012.1—2002 —
MpumeuaHune — B HacToAwel Tabnuue MCNoNbL30BAHO crefyloliee yc/ioBue o603HaYeHne cTeneHu

COOTBETCTBUS CTAHAAPTOB:
- MOD — mMoAMULMpOBaHHbIe CTaHAapThl.
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MpunoxeHne U
(cnpaBou4HOE)

ConocTaBrieHre CTPYKTYPbl HACTOSILLIEro CTaHAapTa Cco CTPYKTYpPOi
NPYMEHEHHOrO B HeM MexayHapoaHoro ctaHgapta MICO 9906:1999

Ta6nuya U1

CTpykTypa mexgayHapogHoro ctaHgapta NCO 9906:1999 CTpyKTypa HacTosLwero craHgapra
Mogpaspens! MyHKTBI MoAnyHKTbI Moapasgens MyHKTbI MoAnyHKTbI
Pazgen 3 Pazgen 3
31 — — — 311 —
3.2 — — — 3.1.2 —
3.3 — — — 3.1.3 —
3.4 — — — 3.14 —
35 — — — 3.15 —
3.6 — — — 3.1.6 —
3.7 — —_ — 3.1.7 —
3.8 — — — 3.1.8 —
3.9 — — — 3.1.9 —
3.10 — —_ — 3.1.10 —
311 — —_ — 3.1.11 —
3.12 — — — 3.1.12 —
3.13 — — — 3.1.13 —
3.14 — — — 3.1.14 —
3.15 — — — 3.1.15 —
3.16 — — — 31 3.1.16 —
3.17 — — — 3.1.17 —
3.18 — — — 3.1.18 —
3.19 — — — 3.1.19 —
3.20 — — — 3.1.20 —
3.22 — — — 3.1.21 —
3.23 — — — 3.1.22 —
3.24 — — — 3.1.23 —
3.25 — — — 3.1.24 —
3.26 — — — 3.1.25 —
3.27 — — — 3.1.26 —
3.28 — — — 3.1.27 —
3.29 — — — 3.1.28 —
3.30 — — — 3.1.29 —
331 — — — 3.1.30 —
3.32 — — — 3.1.31 —
3.33 — — — 3.1.32 —
3.34 — — — 3.1.33 —
3.35 — — — 3.1.34 —
_ _ — — 3.1.35 —
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MpoponmxeHne Tabnuubl U.1
CTpykTypa mMexgayHapoaHoro ctaHgapta MCO 9906:1999 CTpyKTypa HacTtosilwero craHgapra

Mopapaspens MyHKTBI MoAnyHKTbI Moapasgens! MyHKTBI MoanyHKTbI

- - — — 3.1.36 —
— — — — 3.1.37 —_
— — — — 3.1.38 —
- — — — 3.1.39 —
— — — —_ 3.1.40 —
- — — — 3.1.41 —
- - — — 3.1.42 —
- — — — 3.1.43 —
— — — — 3.1.44 —
— - — — 3.1 3.1.45 —
— — — — 3.1.46 —
— — — — 3.1.47 —
— — — — 3.1.48 —
— — — — 3.1.49 —
— — — — 3.1.50 —
— — — — 3.1.51 —
— — — — 3.1.52 —
- — — — 3.1.53 —
— — — — 3.1.54 —
Tab6nuya 1 — — — _ _
Tabnuua 2 — — — 32 _ _
Pasgen 5 Pasgen 5

51.1 — — 51.1 —

5.1 51.2 — — 5.1.2 —
5.1.3 — — 5.1.3 —

— — — — 514 —
— — — — 5.1.5 —
— — — — >1 5.1.6 —
— — — — 5.1.8 —
— — — — 5.1.9 —
- - - - 5.1.10 —
- - — 5.1.11 —
— — — —_ 5.1.12 —
5.2.1 — — 5.2.1 —

5.2.2 o 5.2.2

5.2.3 — — 5.2.3 —

5.2.4 — — 5.2.4 —
5.2 5.2

5.2.5 — — 5.2.5 —

5.2.6 — — 5.2.6 —

5.2.7 — — 5.2.7 —

5.2.8 — — 5.2.8 —

5.2.9 — — 5.2.9 —
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MpopomkeHne Tabnuubl U.1

CrpykTtypa mexgayHapopHoro ctaHgapta VCO 9906:1999 CTpyKTypa HacTOsALLEro craHaapta
Mopopasgens! MMyHKTbI MoanyHKTbI Moapasaens! [MyHKTBI MoanyHKTbI
5.3 531 - 5.3 531 —
5.3.2 - 5.3.2 -
5.3.3 - 5.3.3 -
534 - 534 —
5.35 - 5.35 -
5.3.6 - 5.3.6 -
5.3.7 - 5.3.7 _
- - - 5.3.8 -
- - - 5.3.9 -
- - - 5310 5.3.10.1
- - - 5.3.10.2
i i . 5.3.11 °3.111
- - - 5.3.11.2
54.1 - 54.1 -
5421 5421
54.2 54.2.2 5.4.2 54.2.2
54.2.3 54.23
5.4 543 - 5.4 543 -
544 - 544 _
5421 5451
545 54.2.2 545 5.4.5.2
54.2.3 5453
Pasgen 7 Paspen 7
7.1 - - 71 - -
7.2 - - 7.2 - -
7.3 - - 7.3 — -
7.4 - - 7.4 - -
7.5 - - 75 - _
7.6 — — 7.6 - _
7.7 — — 7.7 - -
— — — 7.8 - -
- - - 7.9 - -
- Pasgen 12
- - - 121 - -
, - - 12.2 - -
- - - 12.3 - -
- - - 124 - -
- - - 12.5 - -
, - - 12.6 - -
- - - 12.7 , -
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OkoHYaHune Tabnuubl U.1

Crpykrypa MexayHapogHoro craHgapta VCO 9906:1999 CTpyKTypa HacTosLEero craHgapTa
Moapasaensi MMyHKTbI MoanyHKTbI Mogpasfernb! MyHKTLI MoanyHKTbI
— — - 12.8 — —
- - - 1291 -
- - - 12.9.2 -
_ _ _ 12.9 12.9.3 _
- - - 1294 -
- - — 1295 -
— Paspen 13

- - — 13.11 -
- - — 13.1.2 -
- - - 131 13.1.3 -
- - - 13.1.4 -
- - - 13.15 -
- - - 13.1.6 -
- - - 1321 -
- - - 132 13.2.2 -
- - - 13.2.3 -
_ , - 133 - -
_ _ — 134 _ _

— — — 135 — —

A A

B K

C L

D C

E F

F Q

G H

H J

MprnoxeHns ' MpunoxeHus D

J G

K E

— B

— M

— N

— P

— R

— S

— T

_ "

MpumeuvuaHnne — ConocrasneHve pasgenos 1, 2, 4, 6, 8 — 11 He npepcrtasneHo, T.K. WX CTPyKTypa
UAEeHTUYHA.
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