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MpegucnoBue

Llenn, oCHOBHble NpuHUMMbLI 1 6a30BbIi NOPSAAOK NpoBefeHns paboT No MeXrocynapCTBEHHON CTaH-
papTtusauyum yctaHoBsneHol B TOCT 1.0—2015 «MexrocygapcTBeHHasa cuctema ctaHgaptusaunn. OCHOBHbIe
nonoxeHuns» n NOCT 1.2—2015 «MexrocygapcTBeHHasa cucrtema ctaHgaptusauum. CtaHgapTbl MeXrocy-
LapCcTBeHHble, Npasuia 1 pekoMeHZauun no MeXxrocyaapcTBeHHON cTaHgapTu3aunn. Mopsagok paspadboTky,
NPUHATUSA, 0BHOBNEHUSA N OTMEHbI»

CsejleHus O cTaHAapTe

1 NOArOTOBJ/IEH AkunoHepHbiM 06uecTBoM «Bakyymmall» (AO «Bakyymmalu») Ha ocHoBe odunum-
aslbHOro nepeBofa Ha PYCCKUA A3blK aHr0A3bI4YHOM BEpcuMM cTaHAapTa, ykasaHHOro B NyHKTe 5, KOTOpbIiA
BbINOAIHEH DPIYT «CTtaHgapTuHgopm»

2 BHECEH TexHnyeckum KomuTeToM Mo ctaHgaptusaumm TK 249 «BakyymHasa TeXHUKa»

3 MPUHAT MexrocyfapCTBEHHbIM COBETOM MO CTaHAapTusauuu, MeTposiormn u cepTudmkanmum
(npotokon ot 27 nonsa 2016 r. Ne 89-M)

3a NpuHATME MNMporoJsiocosasn:

Kpartkoe HavMeHoBaHve CTpaHbl Kog cTpaHb! CokpalleHHoe HaMMmeHOoBaHWe HaLlyoHasIbHOro opraHa
no MK (MCO 3166) 004—97 no MK (MCO 3166)004—97 no ctaHgapTM3aumm
ApmeHuns AM MuHakoHOMUKN Pecnybninku ApmeHuns
Benapycb BY [occtaHgapT Pecny6nukn Benapycb
Poccusa RU PocctaHgapt

4 Tlpvka3zoMm PepepanbHOro areHTCTBa Mo TEXHUYECKOMY perympoBaHuio M MeTposiorMM OT 6 UIOHA
2017 r. Ne 495-cT mexrocygapcTBeHHblin cTaHgapT FTOCT 33866—2016 BBEAEH B AECTBNE B KAYECTBE MEX-
rocygapcTtBeHHOro ctaHgapta Poccuiickon ®egepauum ¢ 1 aHBaps 2018 .

5 HacTosiwwmii ctaHgapT ABAseTcs MOAUMULUPOBAHHBIM MO OTHOLIEHMWIO K MEXAYHapoLHOMY CTaHA4apTy
ISO 27892:2010 «BakyyMHas TexHonorus. Typ60oMonekynspHble Hacocbl. ViamMepeHne KpyTAawero MomeHTa
ONA 6bICTpPOro BbIkAYEHNS» («Vacuum technology — Turbomolecular pumps — Measurement of rapid
shutdown torque», MOD).

Mpy 3TOM NOTPEBHOCTM HaLMOHAas/IbHbIX 3KOHOMUK CTPaH, yKa3aHHbIX Bbllle, WA OCOBEHHOCTU MeX-
rocyfapcTBEHHON cTaHAapTu3auuyM yyTeHbl B AONOSIHATENIbHOM pasfgesnie 6, KOTopblli BblAeNeH nyTem
3aK/II0YEHUSI B paMK/ U3 TOHKUX JIMHUIA, a MHDOPMaLUUs ¢ 06BSACHEHUEM MPUYMH BKIKOYEHNUST 3TUX NOSIOXKEHUNA
npvBefeHa B yKkasaHHbIX NyHKTax (NoANyHKTax WM nocsie cOOTBETCTBYHLWMUX ab3aueB wiu crtatei) B Buae
npuMmeYvaHunii

6 BBEJAEH BIEPBbIE

NHopmauusi 06 M3MeHeHWsIX K HaCTosILLEMY CTaHAap Ty Ny6/nKyeTCsl B @XKerogHoM MHGOpMaLMoH-
HOM yKaszaTefne «HauuoHa/bHble CTaHgapThi» (N0 COCTOSHNIO Ha 1 sSHBaps TeKyLWero roga), a TekcT
N3MeHeHWt 1 MoNpaBoOK— B eXeMecsAYHOM MHDOPMaLMOHHOM yKazaTesne «HaunoHanbHble cTaHAapThbi».
B cnyyae nepecmMoTpa (3amMeHbl) UM 0TMeHbl HACTOSILLEro cTaHjapTa CooTBeTCTBYlollee yBeJoMe-
Hve 6yaeT ony6/IMKOBAHO B eXXeMeCcsYHOM UH(OPMAaLMOHHOM yKasaTene «HaunoHasbHble CTaHaapTbi».
CooTBeTCTBYyLWas UHopMaLus, yBegoMeHne 1 TEKCThbl pasmelaloTcs Takke B MHOPMaLVOHHOA
cucTeme 06LEr0 No/b30BaHUS — Ha ohuLManbLHOM cailTe ®efepanbHOro areHTCcTBa Mo TeXHNYeCKoMy
pPerynmpoBaHunio U MeTpPoSIorun B ceTu MIHTepHeT (Www.gost.ru)

© CraHgapTtuHopm, 2017

B Poccuiickoii ®eaepaumm HacTosiWniA cTaHaapT He MOXET 6bITb NOSTHOCTLIO UM YaCTUYHO BOCNPOU3BE-
[leH, TPaXMpoBaH M pacnpocTpaHeH B KayecTBe oguLMasbHOIO U3faHusa 6e3 paspelueHuss degepanbHoro
areHTCTBa Mo TEXHUYECKOMY PerysivMpoBaHunio 1 MEeTPOsIorim
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BBepneHune

Typ6OMONEKYNSAPHbIE UM MOJSIEKYNSIPHbIE BbICOKOBAKYYMHbIE HacoChbl 061aAatoT GONbLUNM KOMUMYeCT-
BOM 3Heprum, koTopasi cocpefoToueHa B poTope 6n1arofaps ero BbICOKOW YacToTe BpaleHus. B cnyyae ecnm
NPONCXOANT BbIXOA, U3 CTPOSI POTOPA, IHEPTUs BbICBOOOXAAETCS B TeHYEHNE KOPOTKOrO NPOMeXyTKa BpeMeHM 1
3TO MOXeT NPUBECTYU K pa3pyLUeHMto Kopryca Hacoca. Takke B Kopryce Hacoca 06pasyeTcs KpyTALWMiA MOMEHT
M cylllecTByeT BEPOATHOCTb TOr0, YTO 6ONThI KpenneHns Hacoca paspyLuarcs.

HacTtoAwmii ctaHaapT OCHOBaH Ha pesy/nbTaTtax, NoflyYeHHbIX B NpoLecce U3yyeHWs 0TKa3oB BEpOsiT-
HocTell, M paspaboTaH ANsS npousBoauTeneli TypboMOMEKyNSApHbIX U MOJEKYNAPHbIX HACOCOB C Le/bio
noBbIWEeHNs 6e30nacHOCTN NoTpebuTeneil.

Hactosawmii cTaHgapT pacnpocTpaHsaeTca Ha MEeToAbl M3MEePEHUs KPyTALWEro MoOMeHTa g/1a 6biCTporo
BbIK/IOYEHUS TYPOOMONEKYNAPHbLIX Y MONEKYNAPHBIX HACOCOB.

TepMnH «TypboMONeKyNspHbIA HAcOC», UCNONb3yeMblli B HACTOSILLEM CTaHAapTe, ABAsSeTcA o6Wwum u
BK/IlOYAET MOJIEKY/IiPHbIE HACOChI 1 HACOChI, KOTOPbIe coyeTaloT B cebe 06e TEXHONOMMK Ha OLHOM Basy.



MonpaBka kK FOCT 33866—2016 (ISO 27892:2010) BakyymHas TexHosiorus. Typb6oOMOJieKynspHble
Hacochbl. i3mepeHne KpyTaLero MomMeHTa A1 6bICTPOro BbIK/OYEHUS

Jata BBegeHna — 2021—10—12

B kakom mecte HaneuaTtaHo [o/mKHO 6bITb

Mpeaucnosue. Tabnmua corna- - KasaxcraH Kz roccTaHaapT Pecry6/iviku
coBaHuA KazaxcTtaH

(MYC Ne 3 2022 1)
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M E X T OG CVY 4 APCTUBEHHUB 1 CTAHOLAPT

BakyyMHasi TeXHO/10rus
TYPBEOMONEKYNAPHBIE HACOCHI

N3MepeHne KpyTALWEro MOMeHTa A/1s1 6bICTPOro BbIKIHOUYEHNUS

Vacuum technology. Turbomolecular pumps. Measurement of rapid shutdown torque

Jata BBegeHmna — 2018—01—01

1 O6nactb NMpUMeHeHus

HacTosimii cTaHgapT pacnpocTpaHsieTcss Ha TYyp6oMOsiekyIsipHble U MOJIEKY/ISIPHBIE HACOCHI U yCTaHaB-
NMBaeT METO[, M3MEpEeHUs KPYTSLLEro MOMeHTa Afs GbICTPOro BbIK/IOUEHNUS (paspyLlalollero KpyTsuiero
MOMEHTA) HacOCOB, B KOTOPbIX ra30BbIA UMMY/IbC CO34AETCS HAK/TOHHBIMU NIACTUHAMY C OCEBbLIM HanpaBeHM-
€M MoToKa W/Mnu cnupasnbHbiMK KaHanaMmu. OCHOBHbIMI CUaMU, BO3AENCTBME KOTOPLIX NPUBOAMUT K BbIXOLY
Hacoca M3 CTposi, AB/SIOTCS MOMEHTbl, 06pa3yloLlnecss BOKPYr OCM BpalleHusi. [pyrme HesHauuTesibHble
fedekTbl, Bo3HMKaloLWmMe npu paboTe Hacoca, He paccmMaTpuBaloTcsl B JaHHOM cTaHaapTe.

HacTosimii cTaHaapT pacnpocTpaHsieTcs Ha ABa BuUAa Bbixoga W3 CTPOs Hacoca: 6bICTPoe BbIK/OUeHNe
Mo MpuYMHe NOJIHOrO paspyLIeHWs Hacoca M paspylleHue poTopa. Paspywanwuii KOHTPOsb MPUBOAUT K
MOMIHOMY PaspyLUEeHWI0 WM MOBPEXAEHWI0 Hacoca, 3TOT MeTod U3MepeHust MOXET MPUMEHSITbCS Kak asis
TYp6OMONEKYNSPHLIX TaK U AN MOSIEKYISIPHBIX HACOCOB.

2 TepMUHbI U onpeaeneHus

B HacTosilem cTaHAapTe NPYMEHEHbI cneayoline TEpMUHbI C COOTBETCTBYOLWUMM onpeaeneHusamm:

2.1 BxopgHoW donaHey, (inlet flange): BxopaHol BcacbiBalowmii goiaHel, Typ60oMOEKYNIAPHOTO Hacoca,
npefHa3HauvyeHHbIl AN coeAUHEHMUST C MAaTPyOKOM BakyyMHOI Kamepbl, KOTOPYH HEOBXOAMMO OTKavathb.

2.2 poTop; Bpauwawwmninca Kopnyc; Bpalwalouwmeca pgetanu (rotor; rotational body; rotational
parts): CO0pHbI 610K (BaKkyyMHOro Hacoca), COCTOAWMIA U3 Basa, Koprnyca u ionaTok potopa, YCTaHOB/EH-
HbI Ha NOALUUMHUKAX U NPUBOAUMBINA B AeACTBME 3NeKTpPoABUraTenem.

2.3 nonaTku poTopa; ionaTtkm TypOouHbl; Bpallatowmecs nonatku (rotor blade; turbine blade; rotating
blade): [eTtanb Hacoca, MMHENHAs CKOPOCTb BpaLeHUs KOTOpOoli 61nM3ka K CKOPOCTM 3BYKa M KOTOpas Hanpas-
NseT NOTOK OTKa4yMBaeMoro rasa B CTOPOHY BbiX/i0Na BakyyMHOro Hacoca, aHasiorMyHo nonaTtkam TypOuHHOro
TUNa € 0OCeBbLIM HanpaBfeHVeM MOTOKa.

2.4 Koprnyc poTopa; unmnumHgpuyeckas yacTb poTopa; BTysika poTtopa (rotor body; cylinder part of
rotor; rotor hub): ¥Y3en potopa (BakyymMHOro Hacoca) 3a UCK/tO4EHMEM J/TIONAaTOK.

2.5 ueHTpobeXHOoe paspylleHue; TpelwHa, Bbl3BaHHas AeliCTBMEM LIEHTPOOEXHOW cuMbl; pas-
pbiB, BbI3BaHHbI geicTBuem LeHTpobexHon cunbl (centrifugal destruction; split caused by centrifugal
force; rupture caused by centrifugal force): [edekTbl, BO3HUKalOLME B KOPNyCce poTopa BC/IeACTBME BO3HUKHO-
BEHUS PaCTArMBalOLLErO HaMNPsHXXEHUS MO OKPY>XXHOCTW CBEPX MPeAenbHOro 3HayeHus, B pesysbTaTe BO34ei-
CTBUS LLEHTPOBEXHO CUIbl HA POTOP BO BPeEMS paboThl.

2.6 paspywarouwmnii KoHTponb (destructive test): lMcnbiTaHMe kopnyca Ha NPOYHOCTb W M3MEpeHne
paspyLlanLLero KpyTALWwero MoOMeHTa, NPUBOASALLErO K paspyLleHuto kopryca potopa (MchblTaHue Ha pas3pbiB)
Un NonaTok potopa (McnbiTaHme Ha paspyleHne) TYyp6omMonekynsapHOro Hacoca.

M3paHve ocmumanbHoe
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2.7 paspywarouwas yactota BpaweHusa (destructive rotational frequency): YactoTa BpalieHusi poTo-
pa, Npy KOTOPOi Kopnyc poTopa paspyLllaeTcs BO BPEMS UCMbITAHUSA.

2.8 MexaHu4yeckasd obpaboTka kaHana (notch machining): MexaHnyeckasa o6paboTka Bcero portopa
WK ero 4acTu NyTem HaHeceHUs fedeKkToB, CO34aloLWLMX B KOpNyce poTopa COOTBETCTBYIOLME KOHLEHTpaLmm
Hanps>XeHWli, KOTopble NpM NPoBeAEeHUN pa3pyLualoLero KOHTPOSA Bbi3biBAKOT NOBPeXAeHUe Kopryca poTopa
npy HOMWHA/LHOI YacToTe BpaLleHus.

2.9 paspywalowmnii KpyTAWMA MOMEHT; KPYTALWMUA MOMEHT, NPUBOAALLNIA K BbIK/TKOYEHUIO; KPYTS-
WNii MOMEHT, NpuBOAAWMNA K OGbICTPOMY BbIk/1OYeHUIO (destructive torque; shutdown torque; rapid
shutdown torque): KpyTAwmii MOMEHT, BbI3BaHHbIV LLEHTPOOGEXHOM CM0A NpU paspyLleHnn kopnyca poTopa,
BO34ENCTBYOLWMI HaNpsAMYK UM nepegaBaemblii Ha BXOAHONM dhnaHeu, Yyepes yacTb WM BCE OCHOBaHue
Hacoca npv NpoBeAeHny paspyLuaoLLLero KOHTPos.

3 CuvmMBObI 1 0603HaYeHus

A — nsowaab NoNepeyYyHoro cevyeHnsa CTepxHs, paboTalLero Ha cxartne, M2,
¢/1— BHYTPEHHWIA gnameTp natpybka, m;

d2— HapyxXHbIii guameTp naTpyoka, Mm;

E — moaynb npofonbHoi ynpyroctu (Mogynb HOHra) cTepxHs, paboTtarLliero Ha cxatue, Ma;
Fn— u3mepsemas cuna, H;

G — MoAy/b XecTKoCTn naTpy6ka, MNa;

| — HavyaNbHbIi MOMEHT MHEPLUUN POTOPA BOKPYT OCY BPALLEHUS, KI *M2;

/— KONMYecTBO CTepXHel, paboTarLmnX Ha cxaTne UM 4aTinkos CUMbI;

n— yacroTta BpateHuns,

r— paguyc rnosioXeHns CTePXHs, paboTaloLLLero Ha cxatvue wam gaTymka cusbl, Mm;
I — KpyTALWNIA MOMEHT 6bICTPOro OTKAYEHUS, H «Mm;

t— Bpewms, ¢;

e— n3mepsemoe HanpshkeHve;

00— YI/10Bas CKOPOCTb, pag/c.

4 Paspywarowyie MeToabl KOHTPO/IA TYPOOMOEKYNAPHBIX HACOCOB

4.1 O6wue TpeboBaHUA

Mpu paspyLarwmx UCNbITAHUSX HACOCHlI NOABEPralTCA pPaspyLIEeHUo Nog AeACTBUEM MeXaHW4ecKux
Harpysok, C Liefbio NoCneayiolLero uccnefoBaHns Martepvana BHYTpU Hacoca. CyliecTByeT ABa (pakTopa,
MOCNYXUBLLMX NPUUYUHOI paspylleHns Hacoca: NosHoe paspylleHle BCero Hacoca W paspylleHue poTopa.
KpenneHne Hacoca ocyliecTBnsieTcss 6o yepes BXoAHON hnaHel, MG0 yepe3 OCHOBaHMe Hacoca. /s
NpoBeeHNs UCMbITAHUI pa3pyLIaOLWUM KOHTPOIEM UCMNO/b3YIOT ABE CXeMbl 060pY/10BaHNA B COOTBETCTBUN
c n.4.4, npn 3TOM HambGosiee NOAXOASALMIA MEeTOA WCMblTaHWii BblIGMPaAeTCs NPOU3BOAMTENIEM UCXO4s W3
npeanosaraeMoro Ucrnosib30BaHUsi Hacoca.

4.2 MapameTpbl, noanexatme npoBepke

BHVUMAHWME! Paspywarouime MeTonbl KOHTPOJIA, NEPEUYNCTIEHHbIE HUXEe, ABMAKTCA OMnacHbIMU,
No3TOMY NpU NPOBEAEHUN UCTIbITAHNI HEOBXOAMMO CO6M04aTh COOTBETCTBYHOLME NpaBuia TEXHUKN
6e3onacHocCTU.

B uenax obecneyeHnss 6e3o0nMacHOCTM Hacoca MPOM3BOAUTCA U3MEpPEHUe KpyTALWero MomeHTa nytem
6bICTPOro BbIKNOYEHNS Hacoca. [laHHbIli MeTof ABNSEeTCA pekoMeHAyeMbIM. KpyTALWwnin MOMEHT, M3MepPEHHbIi
JaHHbIM MEeTOZOM, He Bcerfa ABNseTcs 4OCTOBEPHbIM 3Ha4YeHNEM, HO 3TO eAUHCTBEHHOE 3HaYeHne, KoTopoe
MOXHO M3MepUThb.

KoHTponto nognexar cnegylowye napameTtpbi:

a) 3HayeHve KpyTALLero MOMeHTa;

b) NpaBWILHOCTb MOHTaXa Hacoca 1 ero 6e3onacHoCTb;

C) NPOYHOCTb KOprnyca Hacoca.

4.3 YcnoBusa NnpoBeAeHUsA NCMbITaHMI Ha pa3pyleHue (NosIOMKa Kopryca 1 /ionaTok poTtopa)

Ycnosus npoBefieHus paspyLuarolero KOHTpons cnegyrolme:
4.3.1 Paspyuwarwuwmnii KOHTpPO/b (pa3pbiB)
4.3.1.1 PoTOp cuuTaeTcsa BblLIEANM U3 CTPOS B C/lyvae, ec/iv NpoucxoauT paspyLllieHue kopryca wunm

Basia poTopa.

2
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4.3.1.2 WcnblTaHue BK/OYaeT B ceba HaHeceHWe fedeKToB (PUCKU, HapbIB) HA KOPMyC poTopa wav Ba
[Ansa Toro, Yto6bl KOpNyc poTopa paspyLuunacsa nog 4encTBUeEM LLeHTPOBEXHON nnu BHELWHel cunbl (Hanpumep,
paspylatoLwmii KOHTPOb UCMbITAHMEM, NPU KOTOPOM f0NaTkX poTopa Wan cTtaTopa noBpexparTcs Bcnen-
CTBUE CTOSIKHOBEHUSA C MPENATCTBMEM) B Npeaenax HOMUHaIbHOM CKOPOCTY YacTOThl BpalleHus. [edekTbl Ha
Bas1y AO/IKHbI HAXO4UTLCA MeXAy BpallaloLWwmumca an1eKTpoasuratesieM 1 KpenseHmem portopa.

4.3.1.3 Yucno gedekTtoB — YeTbipe Uan MeHee.

4.3.1.4 YacToTa BpalleHns npu paspyLieHnn gomxHa 6biTb B npegenax +5 % 0T HOMWHa/IbHOM YacToTbl
BpaLLEHUS.

MpumeuyaHue — HacToswuii ctaHgapT He knaccuduuvMpyeT NOBpPEXAEHUS Kopryca poTopa B npouecce
paspyLatLULero KOHTPOS.

4.3.2 [aTumKun KpyTALWEro MoOMeHTa

4.3.2.1 O6uwume TpeboBaHuA

CyuiecTByeT fiBa Tvna AaT4yukoB AN ONpefeneHns KpyTAWero MOMeHTa, aTo Mbo naTpyboK C TEH30-
patumkom (4.3.2.2), NM60 cTepXeHb, paboTawwmnii Ha cxaTtue (4.3.2.3). CTepxeHb, paboTawLwmnii Ha cxaTue,
OCHaLlLLeH MPUKPENnJIEHHbIMU K HEMY TeH304aTuMKaMu Ui gatynkamm Cusbl.

Ecnun ucnonb3yeTca fatynk KpyTAWero MoMeHTa, HeobxoamMmo yb6eauTbCa B TOM, YTO OTCYTCTBYET €ro
nnactnyeckas gedgopmayms.

4.3.2.2 Matpy6ok

4.3.2.2.1 Pa3pywallWnin KpyTALWKNAn MOMEHT M3MEPSIETCS C NMOMOLLbI TEH304aTYMKOB, KOTOpble yCTa-
HaBAMBAKTCA NPOTUBOMOIOXKHO APYF APYrY B LEHTPasibHOI YacTn natpybka, B COOTBETCTBUM C PUCYHKOM 1.
Ha pucyHke 2 npefcTaB/ieHbl TEH304aTUYMKN B BOCbMW TOUKax (YeTblpe Komnsiekra) ¢ warom 30°. [pyrue npu-
Mepbl NpeAcTaBneHbl Ha pucyHkax 3 n4. na Toro 4tobbl 06ecneyunTs COOTBETCTBYHOLLYIO YYBCTBMTE/IbHOCTb
N3MEPUTESTbHON CUCTEMBI, UCMObL3YIOTCA AaTYMKK ¢ AnanasoHom otO ao 10 kI'y nnm 6onee.

4.3.2.2.2 Paspywanwowuii KpyTAWMUA MOMEHT BbIYMCASIETCA W3 CPEeAHEero 3HauyeHUsl HamnpshkKeHus Mo
OKPY>XHOCTU B MOMEHT paspyLUeHus.

OTHOLWEHNE MexXay KpYTAWMM MOMEHTOM T 1 HanpshkeHnem onpegensetca no opmyne

zGnjd* -th4) (1)
8d2

roee— usMepsieMoe HanpshkeHue, HanpaBfeHe KOTOporo onpeaensercs yrioMm 45° Mo OTHOWEHUIO K ocu
JaTumKka KpyTALLero MoMeHTa.

4 1

1— naTtpy6oK C TeH304aTumMkamm; 2 — ycunuTeNb TeH304aTUMKOB; 3 — YCTPOICTBO perncTpaLmm AaHHbIX; 4 — TeH304aTUMKK

PucyHok 1 — lMaTpy6ok c TeH304aTyMKamu

PucyHok 2 — MpumMep yCTAHOBKM TeH304aTuYMKka B BOCbMM TOYKax (4eTbipe KoMnsiekTa) ¢ warom 30°
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PucyHok 3 — Mpumep yCcTaHOBKM TeH304aTuMKa ¢ ABYMS ToukamMmu (OAWH KOMMJIEKT)

PucyHok 4 — TpumMep yCTaHOBKM TeH304aTuymKa B LWeCTU Toukax (Tpy KoMnsekTa) ¢ warom 60°

4.3.2.3 CTepxeHb, paboTalLnii Ha cxatme

4.3.2.3.1 HacTteHge (cM. pucyHOKG) npefcTaB/ieHbl CTEPXHU, paboTalLme Ha cxaTtue, B HanpaB/ieHUn
OeicTBuA paspyllalLwero KpyTawero MoMeHTa Hacoca. CTepXHW YCTaHOB/IEHbl TakKuM 06pa3oM, YTO TEH30-
JaTuukM unmM Jatyuukm cunbl gedhopmupytotcsa (CkumaloTcs) nof AencTBMEM KPYTALEero MOMEHTa Hacoca.
CTepXHu c TeH3o4aTumKkamu, paboTaloLime Ha CxaTne Takke U3BECTHbI Kak CTepXHU gedopMaunn. CTepXHN,
paboTalole Ha cxaTne WM SaTYMKU CW/bl, KPENSaTCa K MOy WM K ONMOPHOW M/IMTEe € MOMOLLBIO KPEeneXHbIX
AeTaneli, HanpumMep, aHKepHbIX 60/TOB, KOTOPbIE NMEKT AOCTATOYHYH MPOYHOCTb.

4.3.2.3.2 TeH304aTuYNKN UNW JATUYNKU CWUSbl, YCTAHOB/IEHHbIE HA CTEPXHAX W 3aKpensieHHble COrnacHo
n. 4.3.2.3.1 NpMMEHAITCA B KAYeCTBE N3MEPUTESILHOIO AaTuuka KPYTALWEero MOMeHTa Ha cTepxHe. CTepXHu
yCTaHaB/MBalTCA B ABYX — YeTblpex TOUKax Ha paBHbIX MHTepBanax no OKPYXHOCTU ANS TOro, 4tobbl obec-
NeynTb COOTBETCTBYIOLLYIO YYBCTBUTENIbHOCTb U3MEPUTE/IbHON CUCTEMBI. VICNONb3YHTCA TEH304aTUUKN UK
[aTtynku cunbl ¢ gnanasoHom yacTtot ot 0 go 10 kI'y unu 6onee.

4.3.2.3.3 Paspywaowmii  KpyTAWMA MOMEHT BbIYMCASAETCA Kak CyMMa HamnpsbkeHuidi unm cui B
OBYX-YeTblpex ToYKax B MOMEHT paspyLleHus.

[nA TeH3040aTUNKOB, OTHOLLUEHNE MEXAY KPYTALUM MOMEHTOM T 1M HanpsxeHUeM onpegensercs no dop-
myne

T=EAr(g +...+ §) @)
0N [aTYMKOB CU/Ibl, OTHOLLEHNE KPYTAWEro MOMeHTa T M CYMMapHOro ycunusl onpegensieTcs no ¢op-
mysne

T=r(Fi +...+Fj. ®)

MpnmMmeyaHune — CpefHee 3Ha4YeHMe NokasaHWii TEH304aTUMKOB, YCTAHOBJIEHHbIX Ha NaTpy6ke, Ucnonb3lyercs
Kak BennumHa gedopmMauunmn (HanpsokeHus). Henb3a yTBepxaaTtb, YTO TOMIbKO KPYTALLMIA MOMEHT AelicTByeT Ha naTpybok,
0AHaKO YyCTaHOB/IEHHbIE B HECKO/IbKMX MeCTax Nno OKPYXXHOCTU TeH304aTuynKM NO3BONASAIT YBENYNTb TOYHOCTb U3MEPEHWUIA.
[na cTepxHsa, paboTalolwero Ha cxaTue, YNCN0 yCTaHaBINBAEMbIX CTEPXHENR MM JaTYMKOB CUMbl ONpefenseTca Ux cym-
MapHOW Benn4nHoW gecdopmManmv UAn cunbl.
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A-A

1— cTeHa; 2 — ycunuTeslb TEH304ATUMKOB UM JATYMKOB CU/bI; 3 — pPEerucTprpytoLlee YCTPOMCTBO; 4 — CTepXHU, paGoTaroLye Ha
okartve, C TeH304aTUMKaMmn WK ¢ 4aTumkamm Cusibl; 5 — aHKepHble 60/1Tbl; 6 — MOBEPXHOCTb HACOCA; 7 — CTOPOHA KpernsieHus

PrucyHok 5 — CTeHpf co CTEpXHAMM, paboTalLWwmmy Ha cxaTue

4.4 O6opypoBaHue A1 PaspyLlatoLLero KOHTPOs

441 MeTtog A

Hacoc kpenuTcsa K4aTunKy KpyTALLErO MOMEHTA C MOMOLLBIO KPeneXHbiX AeTaneli, pekomeHayeMblix npo-
nssogntTenem. JaTumk KpyTALLEro MOMEHTa AO/KEH ObiTb NPUCOEANHEH K UCMbITaTeIbHON pame. BonTbl Ans
KpenneHuin 4O/MKHbI UMETb AOCTATOUYHYH MPOYHOCTL. VcnbiTatesibHas pama KpenuTcs K Nosy ¢ NOMOLLbIO Kpe-
nexXHbIX AeTanein, HanpuMmep, aHkepHbIX 60ATOB, KOTOpble 061a4al0T 40CTaTOYHOM NPOYHOCTLI0. cnbiTatens-
Hasl pama He [0/MKHa AehopMUPOBAaTbLCS M CKOTb3UTb N0 NOBEPXHOCTU MONa Noj AecTBMEM paspyLuaroLero
KpyTSLWero momeHTa Hacoca. OnopHas naMTa v AaTyuk KpyTSALWero MOMeHTa yCcTaHaB/IMBAIOTCA Ha UCnbITa-
TeNbHO pame, BXOAHOW (pnaHeu, Hacoca WM €ro OCHOBaHWE KPEMUTCS K AaTuyMKy KPyTAWEro MomeHTa C
nomMoLybto 601TOB.

Ha pucyHke 6 npeactaBrieHa cxema 060pyfoBaHuUs, NPMMEHSAEMOro AN NpoBefeHnsa paspyluarLero
KOHTPONS MeToAOoM A, BK/IOYas M3MepeHne 4acToTbl BpalleHus. VcnbliTbiBaeMblli HACOC KPEenUTCA BXOLHbIM
dhnaHuemM nnv oCHoBaHueM.

4.4.2 MeTtopn B

Hacoc kpenuTcsa KAaTumky KpyTsLWero MOMEeHTa, KOTOPbIi B CBOK oYepeb KPenuTCs KMoy Win ONopHOi
naMTe TakuM 06pa3oM, YTOGbI HACOC Bpallasics nog AelCTBMEM KpyTslero MoMeHTa. MNpu 3aToM paspyLuato-
WMIA KPYTALWMI MOMEHT Hacoca He [O0/DKEH Bbi3biBaTb MaacTuyeckylo gedopmMaunio B fatumke KpyTAwero
MOMeHTa. [laTuuk KpyTALLEro MOMEHTA KPENUTCS K NOJ1y UM OMOPHON NANTE, C MOMOLLBIO KPENEXHbIX AeTanen,
HanpuMep, aHKkepHbIX 60/1TOB, KOTOPbIE 06/1a4at0T AOCTATOUYHON MPOYHOCTbLIO M NPENATCTBYIOT NepeMeLLeHuIo.
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1— Typ6oMONEKYNSAPHbIA HAcoC; 2 — KOHTPO/INEep; 3 — YCTPOICTBO /11 U3MEPEHUS YACTOTbl BpalLeHnst; 4 — GONTbl; 5 — AaTunk
KpYTSILLEro MOMeHTa; 6 — aHKepHble 6OMTbI; 7— WCMbITaTeslbHas paMa; 8 — onopHasi nnTa; 9 — dropBakyyMHbIi Hacoc

PucyHok 6 — Cxema o060pyaoBaHus 4Na NpoBeAeHNA pas3pyLllalLw,ero KOHTpoaa metogom A

Ha pucyHke 7 npefcTaBnieHa cxemMa 060pyAoBaHusl, NPYMEHSeMOoro A/s NpoBeAeHNUs paspyLialoLLero

KOHTpPO/IA MeToAoM B, BK/ItoYas uamepeHue 4actoTbl BpalleHus. cnbiTbiBAEMbIA HACOC KPEMUTCS BXOAHbIM
onaHueM UIN OCHOBaHMEM.

1— Typ6OMONEKYNAPHbIA HACOC; 2 — KOHTPO/IEP; 3 — YCTPONCTBO A/151 U3MEPEHUS YaCTOTbl BpalLeHns; 4 — 60nTbl; 5 — gaTumk
KPYTALLEro MOMeHTa; 6 — dhopBakyyMHbIi HACOC; 7 — aHKepHble 60TbI

PucyHok 7 — Cxema 060pyfj0BaHus 4719 NPOBEAEHUS paspyLlaloLiero KOHTpons metogom b

4.5 MeToauka NpoBefeHUAa pa3pyLllalowero KOHTPosiA
3anycTuTtb Hacoc.

Pas3pyLlieHrne potopa AO/IHKHO MPOM30ITM Npu YacToTe Bpaw,eHus ot 95 % ao 105 % OT HOMWHAsILHOIA.

Ec/M B MOMEHT paspyLUeHusl poTopa YacToTa BpalleHus 6yaeT cocTaBnsiTb MeHee 95 % OT HOMUHAJIbHOM, TO
HEO06X0IMMO MOBTOPUTL NPOLEAYPY U3MEPEHNS.

3anucartb gaHHble 0 YacToTe BpaleHUs B MOMEHT paspyLLleHusl.
MpoBepuTbL OTK/IIOYEHME Hacoca.

MpoBepuTbL HaNMUMe TPELLMHLI Ha KOpNyce Hacoca U CTeneHb ero gedyopmaiuu.
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MpoBepuTb HanMune caBura KpenexHblx 60/TOB BXOAHOTO (h/laHLa Hacoca, a Takke CTeneHb Aedop-
Mauum 60n1ToB 1 chnaHua. NpoBepuThL KOPMYC Hacoca Ha Hasmumne Teuun.

Ha o6opyaoBaHuu Ans NpoBefeHns paspyllalolwero KOHTpoas Metoaom A unav B Heo6XxoAnMO MpoBo-
ANTb KanMGPOBKY Pe3y/ibTUPYIOLLUX 3HAYEHUI paspyLlaloLero KpyTawero MOMeHTa U HanpshkeHuidi unm cun,
a Takxe XecTKoCTU (piaHua, Ha KOTOPOM MPOBOASATCS U3MEPEHUSI.

KpyTSLWmMiA MOMEHT paccunTbiBAETCSA MO 3HAYEHUSIM, MOMYUYEHHbIM B pe3ynbTaTe U3MEpPEeHUs Hanpsixe-
HUSL UM CUMTbI M KECTKOCTU dprlaHLa, Ha KOTOPOM MPOoBOAATCA WUCMbITaHus. CrnegoBaTtenbHo, nepes Hauyanom
ncnbiTaHnii Heo6xoANMO NPOBOANUTL KAa/IMOGPOBKY, UTOOLI B Cllyyae BO3[eiCTBMS MOCTOSHHOIO KPYTSLLEro
MOMEHTA Ha 3MEePUTESIbHYIO CUCTEMY, HANPSHKEHUE UMK CUla MOFIN M3MepaTbesl. Heo6xoaMmo Kanm6poBaTtb
060pyAoBaHUe /15 NPOBEAEHNS pa3pyLLAlOLLErO KOHTPO/IA NyTEM BO3AENCTBUS KPYTALLErO MOMEHTA, BENNYN-
Ha KOTOPOro 60/blUE, YeM Y KPYTALLEro MOMEHTA, KOTOPbI BO3HWKAET B MOMEHT paspylleHus. B HacTosLieM
cTaHgapTe MeToAdbl KanMbpoBKM He paccMaTpuBaloTCsl, OTBETCTBEHHOCTb 3a Ka/fIMGPOBKY Bo3faraeTcsl Ha
npousBoAnTenei.

MpoYHOCTb NOACTABKM, HA KOTOPYH KpenuTcst 060pyAoBaHue, NpUMeEHSeMoe B MeToae A unn meToge B,
[l0/KHa 6bITb AOCTATOUYHO 6OJ/ILLLION, YTOObLI He 0Ka3biBaTb BO3AECTBME HA 3NEMEHTbI, MPOXoAsLLne UcnbITa-
HMe paspyLlarLlnM KOHTPOEM.

4.6 Paspywarowmii KoHTposib no MeTogy C — MeTof «CTO/IKHOBEHUS C npensTcTBUEM»
(paspylLeHre poTopa Uam nonaTok)

Mopa pa3spylleHMemM poTopa MOHUMAETCS MOBPEXAEHME YacTu poTopa, HanpMMep ero sionaTok.

PekomeHayemMble cxembl 060pyAOBaHUSA AN NPOBEAEHMA paspyllatolwero KOHTpoNs npeacTaB/ieHbl
Ha pucyHkax 8, 9 n 10.

Hacoc xecTKo KpenuTcs B BEPTUKAIbHO-BUCAYEM MOOXEHUN K UCMNbITATENbHOMY CTEHAY WK KPenuTCs B
BEPTUKA/IbHOM MOJIOXKEHMUN C MOMOLLbK MOHTaXHOr0 NepexoaHukKa.

YMeHbLUeHNe YacToTbl BpaLLeHNs1 poTopa B MOMEHT €ro paspyLleHnst 4O/MKHO 6bITb YUTEHO MpK pacyeTe
KpyTALLero MoMeHTa. YacTtoTa BpalleHns potopa MoxeT ObiTb M3MepeHa ¢ NoMoLbio hoToanoaa, 1a3epHoro
TaxomeTpa Wan gaTtumka 4acToTbl BpaleHus Hacoca (CM. pucyHok 8). o BO3MOXHOCTM nyckoBas OTMeTka
HaHoCuTCS Ha poTop. PernctpmpyeTcs 3aBUCUMOCTb 4acTOThl BpallleHWs poTopa OT BPEMEHM U HAHOCUTCS Ha
rpaduk (cM. pucyHok 11). B kauecTBe anbTEPHATUBHOIO BapuvaHTa, pa3pyLUalLinii KpyTAWMA MOMEHT MOXeT
6bITb M3MEPEH C NOMOLLbI0 UCMbITATENBHOIO 060PYA0BaHMSA, NPUMEHSAEMOr0 A1 paspyLlalLero KOHTpons
(cm. 4.3.2 v pucyHku 6, 7, 9 n 10).

PaspylleHne potopa NpoucxoauT B pe3ynbTaTe CTO/IKHOBEHUS CO CHApPSiOM, BbiNMyLEHHbIM U3 YCTPOWA-
cTBa (CM. PUCYHOK 12) nnm 13 cteosa opyans (CM. pucyHok 9 unm 10).

MyckoBoe yCTPONCTBO COCTOUT M3 MHEBMATUYECKOrO MOPLUHEBOrO LUWAMHAPA CO LUTOKOM WU KOPOTKO
X0[0BOro unnanHapa, naHua c Tpyboit n cHapsga. CHapsas KpenuTcsa K NOpLUHI0. B MOMEHT BbiCTpena cHapsj,
[ABMXETCA 13 NoIoXKeHMs nokosl (CM. pucyHok 13) uepes3 0TBEPCTME B KOJbLAX cTaTopa TypboMonekynsapHoro
Hacoca B3ajaHHyt ToUKy. CHapsaj MeeT Takue pa3Mmepsbl, UTO HAHOCUT yaap cpasy Mo ABYM CTYMeHsIM poTopa.
CHapsf COCTOUT U3 CTaNbHOro KOHyca, BUHTa (NoA NPsiIMOYro/ibHbIl KOHYC) M pe3bbbl. KOHyC v pe3bba pasge-
NleHbl onpeaeneHHo TOYKON paspbiBa.

B kauyecTBe anbTepHATMBHOIO BapuaHTa A/ UHULMMPOBAHUA MOBPEXAEHUS poTopa-ctatopa MOXHO
MCcnonib30BaThb CTBOJT OPYAWA 4718 BbICTpesia cHapsaga. B MOMEHT BbiCTpesia CHapsag, ABWKETCS U3 MOJI0XEHNS
nokos (CM. pUCYHOK 9 nnn prcyHok 10) yepes BbICOKOBaKyyMHbIV hiaHel, BHyTpb TYpOOMONEKYyNAPHOrO Haco-
ca. CHapsf vMeeT Takve pasMepbl, YTO HAHOCUT yaap cpasy no AByM CTyneHsam potopa unu ctatopa. CHapag,
COCTOMT 13 CTAJIbHOTO UM aNtoMUHUEBOTO LnnnHapa. Macca urabapuTbl CHapsifia 3aBUCST OTTMNA UCMbITbIBA-
eMoro Hacoca. PaspylieHne nepBbix ABYX CTyNeHel poTopa-cTaTtopa NPMBOAUT K TAKOM LIENHOM peakuuu, Yto
cpesaloTcs BCe fionaTky poTtopa.

KpyTawmii MomeHT T BbluucnseTcsa no opmyne

—/ €)
dt p
do dn .0
Jdo_ O 5
dt dt 2n ©

OTHoweHune dn/dt MoxXeT 6bITb paccunTaHo C MOMOLL b YNC/TEHHbIX METOA0B.

MpumeyaHune — Pacuet no chopmynam (4) u (5) He ABNAETCA TOUYHbIM, NOCKO/IbKY MOMEHT UHepUuumn /p meHseT
CBOEe 3HauyeHue, Korga nonaTtku poTopa cpesalTcsa. OfHako, 3TOT MeTof obecneuvsBaeT HauxXyAwunii pesynbTaT BblUKC-
neHus.

Ha pucyHke 11 npefcTas/ieH rpadgvk 3aBUCUMOCTU YacTOTbl BpalleHUs U KPYTSALLEro MOMEHTa OT Bpe-
MEHM.
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1— TypGOMOneKy sipHbIA HACOC; 2 — KOHTPOsI/Iep; 3 — AaTuuk YacToTbl BpalleHus (Hanpumep, hoToamos); 4 — yCTpoicTBO n3mepe-
HWS1 YACTOTbI BPALLEHNsI; 5 — NycKoBOe YCTPOCTBO; 6 — perynsitop, nycKOBOW MexaHu3m; 7 — perucTparop AaHHblxX; 8 — hopBakyyM-
Hblli Hacoc; 9 — aHkepHble 60nTbl; 10 — ocHoBaHue; 11 — onopHas NAnTa; 12 — ycTaHOBOUHbIE KpenexHble 6oThI A8 Hacoca

PucyHok 8 — Cxema 060pygoBaHus ANsi NpOBeAEHUA pa3pyllalLwero KOHTpons metogom C
«CTOJIKHOBEHME C NPENATCTBUEM»

7 — MOHTaXHbI NEpPexofHnK; 2 — AATUMK CUSbl; 3 — MOHTaXKHblE OTBEPCTUS; 4 — OCb BpalleHns; 5 — AaTuvK 4acToTbl BpaLLeHus;

6 — WCTOYHVK MUTaHWS; 7 — TypboMONeKynAapHbIA Hacoc; 8 — CTBO OpPYXMsi; 9 — 3MneKTpoMarHnTHbI knanaH; 10 — nogaya Bo3gyxa

BbICOKOrO flaBneHusi; 11 — cHapsig; 72 — onopHas niuta; 13 — dhopBakyyMHbIii Hacoc; 14 — BbICOKOBaKyYMHbI/ hiiaHeL,; 75 — npu-
E€MHWK CO BCTPOEHHBLIM OpYXXMeMm

PucyHok 9 — KoHdurypaums cxembl 060pyf0BaHus A NpoBefeHust pas3pyLialliero KOHTpoas Metogom C
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1— MOHTaXHbI NepexofHuK; 2 — AaTYMK CWU/bl; 3 — MOHTaXHblEe OTBEPCTUSA; 4 — OCb BpaLLeHWsi; 5 — faTumk 4acToTbl Bpalle-
HUSA; 6 — MCTOYHWK MUTaHWS; 7 — Typ6OMOSIEKYNSAPHbIA HACOC; 8 — CTBO/ OPYXMS; 9 — 3M1eKTPOMarHUTHbIN knanaH; 10 — nogava
BO3/lyXa BbICOKOTO AaBsnieHust; 11 — cHapsg; 12 — onopHast nnuta; 13 — dhopBakyyMHbIiA Hacoc; 14 — BbICOKOBaKyyMHbI chnaHel,

PucyHok 10 — KoHdurypauma cxembl 060pyAoBaHns A1 NPpOBeAEeHNA paspyllalmuero KoHtponsa metogom C

n/y,

N — yacToTa BpaweHnsi; T— KPYTALWIA MOMEHT A/151 BbICTPOrO BbIK/TOYEHUS; t — BPEMS]

PucyHok 11 — Ipachuk 3aBMCMMOCTM 4acTOThbl BpalleHnsa 1 KpyTALLEero MOMeHTa OT BpEMEHMU
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A — K NOpLIHEBOMY LUIMHAPY CO LUTOKOM WK LWIUHAPY C KOPOTKUM X0A0M; B — K TypbOMOEKYIAPHOMY Hacocy
1— KOpPOTKOXOAOBbIN UUAMHAP; 2 — donaHeL, ¢ Tpy6oit (4acTb TYypbOMONEKYNSPHOro Hacoca); 3 — CHapsig; 4 — BUVHT,
5 — onpegeneHHas Toyka paspbiBa

PucyHok 12 — TyckoBoe ycTpoicTBO

A — cHapsg, B NOMIOXEHNN MOKosi; B — cHapsafa B 3a4aHHOI Touke
1— nyckoBOe YCTPOWCTBO; 2 — TypbOMONEKyNSpHbI HAcOC (IonaTku poTopa)

PucyHok 13 — CHapsag (6e3 noplwHs) B pa3HbiX TOUKax

5 Pe3ynbTarbl n3MepeHui

OTYeT Mo UCMbITAHUIO AO/MKEH COAepPXaTb, Kak MAHUMYM:

a) paspyllalolLyo YacToTy BpalleHusl, a Takke NPOLEHTHOe COOTHOLEHWE OT HOMUHAJIbHOW Y4acToTbl
BpaLLeHus;

b) dpoTorpadun cocTosiHMS NONaToK POTOPa, Kopnyca Hacoca U BCeX U3MEHEHMI B KOHCTPYKLMK Hacoca
nocsie paspyLieHus poTopa;

C) MakcuMasibHyl0 BEIMUMHY paspyLUatoLLero KpyTaWero MOMeHTa;

d) rpadvk 3aBUCUMOCTV KpYTSILLEro MOMEHTa OT BpeMeHu, oTo6paxalowuii BenuuuMHy KpyTALEero
MOMEHTA BO BpeMsi pa3pyLleHus;

€) pesynbTaTbl KaMM6POBKM 060PYA0BaHUSA, N3MEPSIOLLErO KPYTAWMIA MOMEHT, yKasbiBatowme nwboe
[OBVXEHMEe KpenexHbiX 601TOB BXOAHOrO0 h/iaHua Hacoca v cTeneHb 1x gedopmauun;

10
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f) yKasaHusl 0 Nio6bix TPeLLMHAxX B KOpMyce Hacoca 1 cTeneHb geopMalnmmn Hacoca, pesysbTaThl UCTbl-
TaHWsl Ha repMEeTUYHOCTb.

MpumeuyaHue — CornacHo MeTofam paspyllailoliero KOHTPOMS B HAcTosWEM CcTaHjapTe BbIMOMHAETCS

npoBepKa paspylualoLllero KpyTsiLiero MoMeHTa. MpoBepka BbIMOMHSAETCs, YTOo6bl y6eANTLCA B OTCYTCTBUM OTK/IOHEHWI B
MCMbITBIBAEMOM HacoCe, BK/OYas ynakoBKY;

[l) Yron noBopoTa BXOAHOrO thsiaHLa Hacoca nocne paspyLlleHus;

h) HenoaBWMXHOCTbL UCMbITATE/ILHOM CUCTEMbI, HANPUMEP YaCcTOTYy Kosie6aHuii ncnbliTaTelbHOM CUCTEMBI
C HacoOCOM BOKPYT OCY BpaLLeHns Ui pesynbTaTbl pacdeTa NPoOYHOCTU KOHCTPYKUMM (KOMMNbIOTEPHOE MOAENN-
poBaHve) 4N MOAENMPOBAHUS ABWXEHWSI CUCTEMbI B MpOLIECCe paspyLlalowWwero KOHTPoss, A1 KOTOPOoro
Heo6X04MMO NPOBOAWTL aHaIU3 AMHAMMUYECKMX W YNPYronaacTuuyeckux Mogenei.

6 TpeboBaHMA 6e30MacHOCTM

Mpy npoBefeHn n3MepeHnii HeobxoANMo cobngaTb NpeabsaBseMble K BaKyyMHbIM Hacocam Tpe-
6oBaHuA 6esonacHocTH [1]*

MpumMmeyaHune — lMpuBeAeHHOE Bbile AOMNOMHUTENbHOE TpeboBaHWe MO OTHoweHuto K ISO 27892:2010

HanpaB/1eHO Ha obecneyeHne 6e30nNacHOCTM Npu TpaHCNOPTUPOBaHUN, XpaHEeHNU, YCTaHOBKEe, aKCcnayaTtaynm nTexHn4vec-
KOM 06Cﬂy)KI/IBaHVII/I HacoCOoB.

* Ha Tepputopumn Poccuiickoin ®epepauun geiicteyetr FOCT P 52615—2006.

11
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MpunoxeHne A
(cnpaBo4Hoe)

Tp66OBaHI/IFI, KOTOpPbIE AO0JDKHbI ObITb YKa3aHbl B HepTtexXax U JOKYyMeHTax

Korga Bpaljatouwuiics potop Typ6oMOoeKkyIipHOTO Hacoca paspyliaeTcs, He06X04MMO NPeAOTBPaTUTL MOBPEX-
JeHne Typb6oMONEKYNSIpPHOTO Hacoca U GbICTPOe MepeMelleHne B npolecce BpaleHusi. Cregytolmne nyHKTbl, KOTOpble
OTHOCATCS K 6e30nacHoii ycTaHOBKe W 3aKcnjyatauuum Typ6OMOJIeKy/IIPHOTO Hacoca [OJ/KHbl YKa3blBaTbCs B PYKOBOA-
CTBEe M0 3KCnyaTauum Hacoca u pyrnx AoKyMeHTax, NnpeaocTaBisieMbiX MPOU3BOAUTEEM.

Al O6wue TpeboBaHUA

- rabapuTHble pas3Mepbl, mMatepuan, knaccugukaLus no NPOYHOCTU U 3HAUYEHUE KPYTALEro MOMEHTA 3aTsXKM
(H ™), 4nsa BXOAHOTO hnaHua U/uam oCHOBaHUs, KPENIEHUS U COEAUHUTENbHbLIX 3/IEMEHTOB;

- 3/1IEMEHTbl OTPAHUYEHUS [OKHbI OblITh MPUHATHI BO BHUMaHWe B C/lyyae, eciv KTO-TO 4PYroii, Kpome Npou3Boau-
Tensi Typ6oMoneKynspHbIX HACOCOB, 6yAEeT NPON3BOAUTL ONOpPbI, (DUKCUPYIOLLME OCHOBAHUE;

- TN Hacoca;

- pasmep BXOAHOTO (hlaHua;

- paspylanwmii KpyTAWmUi MOMEHT, U3MEPSIEMbII MO MeTOAY, OMMCAHHOMY B M. 4, yKa3biBaeTCA Ha KOHCTPYKUUW ANs
6€e30nacHOro MoHTaxa yacTeil Hacoca, re KpyTsaWnuiA MOMEHT Ans GbICTPOTrO BbIK/IOYEHWS NnepefaeTcsi Hanpsimyto.

A.2 KpenneHue BXOAHOro hsiaHua Uanm OCHOBaHUS Hacoca C NOMOLLbI0 60TOB

- 3/IeMEHTbI, YKa3aHHble B NyHKTe A.1;
- pasmep, KO/IMYECTBO W KMacc NPOYHOCTH GONTOB AN BXOAHOIO (hiaHua;
- MPY HEOBXOAMMOCTU, pasmep, KOJIMYECTBO M KNacc NMPOYHOCTU KPpeneXHbiXx 601TOB A1 OCHOBaHMUSA.

A.3 KpenneHne Hacoca C NOoMOLLbIO 3aXKNUMHbIX XOMYTOB

- 3/1eMeHTbl, YKa3aHHble B NyHKTe A.1,;
- KO/IN4EeCTBO U pacnosioXeHne 3aXXMMHbIX XOMYTOB;
- pasMmep, KoOn4ecTBoO U Knacc NPOYHOCTN KPpeneXHbIX 60nToOB Ansa OCHOBaHUA.

A.4 KpenneHve cuibhoHa unm gemndiepa K BXogHoMy chiiaHLly Hacoca

- 3/1eMeHThI, yKa3aHHble B NMyHKTe A.1l;

- 3/1IeMEHTbI, KOTOpble HeobX0AMMO OTMETUTb ANA YCU/IeHUA raek U 60/TOB, UCMNOJb3YyeMbIX A1 KpenneHus
nemndepa;

- pasmep, KOIMYECTBO, MaTepunas 1 Knacc NPoOYHOCTU KpenexHblX 60N1TOB /19 OCHOBAHUA.
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Bubnnorpadus

[1] EN 1012-2:1996 Komnpeccopbl ¥ BakyyMHble Hacocbl. TpeboBaHus 6e3onacHocTu. YacTb 2. BakyyMHble HacoChl
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