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NpeancnoBue

Llenn, ocHoBHbIe NpuHLMMLI M 6a30BbIA NOPSAOK NpoBeaeHUst paboT No MexrocyaapcTBeHHOW cTaH-
AapTusauuu yctaHosneHsl B FTOCT 1.0—2015 «MexxrocyaapcTBeHHasi cuctema ctaHaapTusauun. OCHOBHbIE
nonoxeHua» n FOCT 1.2—2015 «MexrocyaapcTBeHHas cuctema cTaHgapTvsaumn. CTaHaapThl MEXrocy-
JapcTBeHHble, NpaBuia u pekoMeHaaLmmn Nno MexxrocyaapcTBeHHoW cTaHgapTusaumn. Mopsaok paspaboTky,
NPUHATARA, OBHOBNEHNSI 1 OTMEHbI»

CBepeHus o cTaHpapTe

1 MOArOTOBINEH AkunoHepHbIM obLlecTsoM «Bakyymmai» (AO «BakyymMally) Ha ocHoBe oduLm-
anbLHoOro rnepesoja Ha PYCCKUIN A3bIK aHIMOA3LIYHON BEPCUM CTaHAdapTa, yKasaHHOro B MyHKTe 5, KOTopbIi
BbinonHeH Pryr «CtaHgapTuHgopm»

2 BHECEH TexHu4yeckuM KoMUTETOM Mo cTaHAapTuaauumn TK 249 «BakyymHas TeXHUKa»

3 NPUHAT MexrocyqapcTBeHHbIM COBETOM MO CTaHAapTU3aLuW, MeTPonorMM U ceptudukalmn
(npoTokon oT 27 nons 2016 r. Ne 89-I1)

3a npuHaATKe NporonocoBanu:

KpaTkoe HaumeHoBaHWe cTpaHbI Kop ctpaHbl CokpalleHHOe HauMeHOBaHWe HaUMOHANBLHOTO opraHa
no MK (MCO 3166) 004—97 | no MK (MCO 3166) 004—97 Mo cTaHaapTU3aLmMu
ApmeHus AM MwuH3akoHoMMKM Pecnybrnvku Apmenus
Benapycb BY loccranpapt Pecny6nvku Benapycb
Pocens RU Poccrangapt

4 lMpukaszom PefepanbHOro areHTCTBa NO TEXHUYECKOMY PEryriMpoBaHui0 U METPOMOrMK OT 6 UIoHS
2017 r. Ne 495-cT MexrocygapcTBeHHbln ctaHgapt FOCT 33866—2016 BBeaeH B AeACTBUE B Ka4eCTBE MeX-
rocyaapcTBeHHoro ctaHgapta Poccuiickon ®eaepauum ¢ 1 aHBapsa 2018 r.

5 HacTtosawui ctaHgapT siBnsieTcs MoANMULMPOBaHHBIM MO OTHOLLEHWUIO K MEXAYHAPOAHOMY CTaHAapTy
ISO 27892:2010 «BakyymHas TexHonorus. TypbomonekynapHble Hacockl. IaMepeHne KpyTsLLero MoMeHTa
Ana 6bicTporo BbikMoyeHus» («Vacuum technology — Turbomolecular pumps — Measurement of rapid
shutdown torque», MOD).

Mpun 3TOM NOTPEBHOCTM HALMOHANbHBIX 3KOHOMWUK CTPaH, YKa3aHHbIX Bbilwe, WM 0cobeHHOCTN MeX-
rocyfapcTBEHHON cTaHAapTU3auuyM yyTeHbl B AOMOMHUTENbHOM pasgene 6, KOTOpbI BbiAeneH nyTem
3aKIMoYeHNs B PaMKu U3 TOHKUX JIMHUIA, a uHopMaLmsl ¢ 06 bICHEHNEM MPUYNH BKIIKOYEHWUA 3TUX NOMOXEHWUIA
npuBefeHa B ykasaHHbIX NMyHKTax (MOAMYHKTaxX UMY nocrne cooTBeTCTBYOWMX ab3aues unu cratei) B Buae
npuMevaHun

6 BBE[OEH BIMNEPBbIE

Unopmayusi 06 usMeHeHUsIX K HacmosileMy cmaHdapmy rybriukyemcsi 8 exe200HOM UHpOpMaUUOH-
HOM yka3zamerie «HayuoHanbHbie cmaHlapmbi» (1o cocmosiHuto Ha 1 sHeaps meKyuwez2o 200a), a mekcm
U3MeHeHUU U rorpasoK — 8 eXXeMeCAYHOM UHOPpMaUyUOHHOM ykasamerne «HayuoHanbHeie cmaHdapmbly.
B cnyyae nepecmMompa (3aMeHbl) usu omMeHbl Hacmosiuje2o cmaHdapma coomeememasytouiee ysedomiie-
Hue bydem or1ybITUKO8aHO 8 eXeMeCAYHOM UHhOPpMaUUOHHOM yKazamere «HayuoHanbHele cmaHoapmai».
Coomeemcmeytouwjas UHghopmayus, yeeOOMIIEHUE U MeKCMbl pasMelalnmcecs makxe 8 UHhopMalyuoHHoOU
cucmeme obujezo nosb308aHuUs — Ha ogbuluanbHoM calime PedepanbHo2o azeHMemaa rno MexHU4ecKkomy
peayrnuposaHuro u MempoJsicauu e cemu VIHmepHem (Www.gost.ru)

© CtaHgapTuHpopm, 2017

B Poccuiickoin ®eepaLuimmn HacToAWNIA cTaHAapT He MOXeT BbITb MOMHOCTbLIO UMW YaCTUYHO BOCMPOU3Be-
OeH, TUpaXXvpoBaH W pacnpocTpaHeH B kayecTBe oduunanbHoro usgaHns 6es paspewexus ®egepanbHoro
areHTCTBa No TEXHUYECKOMY perynmpoBaHuio U MeTponornm
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BBepeHue

TypbomoneKkynsipHble UM MOMEKYNspHbIe BLICOKOBaKyYMHbIE Hacockl 0b6nagatoT 60MbWMM KonuyecT-
BOM 3Hepruu, Kotopas cocpeoTodeHa B poTope 6narogaps ero BbICOKON YacToTe BpalleHus. B cnyyae ecnu
MPONCXOAMNT BbIXO U3 CTPOS pOTOPA, 3HEePrus BbICBOGOXAaeTCs B TeHeHUe KOPOTKOro NPOMEeXKyTKa BpeMeHU 1
3TO MOXET NPUBECTU K pas3pyLUeHNIo Kopryca Hacoca. Takke B kopryce Hacoca 0bpasyeTcst KoY TALUIA MOMEHT
1 CyLLecTByeT BEpPOSATHOCTb TOro, YTo 6ONThI KPENNEeHUst Hacoca paspyLuaTcs.

HacTtoawumn ctaHaapT OCHOBaH Ha pesyrbTaTtax, MoSflydeHHbIX B MPoLecce U3yvyeHust 0TKazoB BepOosAT-
HocTel, u paspaboTaH AnA npoussoguTenen TypboMOneKynspHbIX U MOMEKYNSIPHLIX HACOCOB C LeNbH
noBblLLeHWs GesonacHocTy notpebutenen.

HacToswwin cTaHgapT pacnpocTpaHseTcsa Ha MeToabl M3MepeHUs KpYTALEro MoMeHTa Anst GLICTporo
BbIKIHOYEHUA TYPBOMONEKYNAPHBIX U MOMEKYNSIPHBLIX HACOCOB.

TepMuH «TypBOMONEKYNAPHBIN HAacocy, UCMOSb3YEeMBI B HACTOALLIEM cTaHaapTe, ABNAETCA O6LUM 1
BKIHOYaeT MONeKynApHbIe HacoChl U HACOChHI, KOTOPbIE coYeTaloT B cebe 06e TexHonorum Ha ogHoM Bany.
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M E XTI OCVYAOAPG CTUBEHHUB # C TAHDOAPT

BakyymHas TexHonorus
TYPBOMONEKYNAPHBIE HACOCHI

U3amepeHue KpyTAllero MoMeHTa Ansa 6b|choro BbIKMO4YeHUA

Vacuum technology. Turbomolecular pumps. Measurement of rapid shutdown torque

DaTta BBegeHna — 2018—01—01

1 O6nacTb NpMMeHeHus

HacTosawwuii ctaHgapT pacnpocTpaHsaeTca Ha Typ6oMoneKynsipHbIe M MoneKynsipHble Hacochkl M ycTaHaB-
nMBaeT MeToL W3MEPeHUs KPYTSLLEero MOMeHTa Ans GbICTPOro BbIKMIOYEHUS (paspyLuatollero KpyTawero
MOMEHTa) HACOCOB, B KOTOPbIX ra30Bbl UMMNYbC CO34aeTCH HaKMOHHBIMU NI1aCTUHaMU C OCEBLIM HanpaBieHu-
€M MoToKa W/unu cnupasbHbiMi kaHanamu. OCHOBHEIMU CUMamu, BO3AEHCTBME KOTOPLIX NPUBOAUT K BbIXOAY
Hacoca U3 CTPOA, ABMSIOTCA MOMeHTbI, 06GpasytoLnecs BOKpYr ocu BpalleHus. [pyrue HesHauuTenbHble
AedekTbl, Bo3HMKatoLMe Npu paboTe Hacoca, He paccMaTpUBaloTCA B AaHHOM CTaHdapTe.

HacToawwii cTangapT pacnpocTpaHaeTca Ha ABa BMaa BbIX0Aa U3 CTPost Hacoca: BbICTpoe BuIKMoYeHe
Mo NpuYMHe MOSHOrO paspyLUeHWsl Hacoca U paspylieHue poTopa. Paspywalowmnii KOHTPoNb NPUBOAUT K
MOMHOMY paspyLUeHUO UMK NOBPEXAEHUIO HAacoca, 3TOT METO[ U3MEPEHUsI MOXET MPUMEHSITLCA Kak Ans
Typ6OMONEeKynNAPHLIX Tak U ANA MOMEKYNSAPHBIX HACOCOB.

2 TepMuHbl U onpeaeneHus

B HacToAWeM cTaHaapTe NPUMeHeHbl crieayowuve TePMUHBI C COOTBETCTBYIOLLIMMUA OnpeaeneHUaAMn:

2.1 BxogHow cdnaney (inlet flange): BxogHon BcackiBaowmin conaHel, TypbomonekynapHoro Hacoca,
npeaHasHaYeHHbIA ANA coeguHeHUs ¢ NaTpybKkoM BaKyyMHOI Kamepbl, KOTOPYH HE0BX0AUMO OTKaYaTb.

2.2 potop; BpawarwWwUAca Kopnyc; Bpaujarowmneca pertanu (rotor; rotational body; rotational
parts): C60pHLI BNoK (BaKyyMHOro Hacoca), COCTOALLMIA U3 Bana, Kopnyca 1 fnonaTtok poTopa, ycTaHOBMNEH-
HbIA Ha NOALWMMHUKAX U NPUBOAUMBIN B AEACTBUE 3NeKTpoaBUraTenem.

2.3 nonatku poTopa; nonaTku Typ6uHbI; Bpawatownecs nonatkiu (rotor blade; turbine blade; rotating
blade): Oetanb Hacoca, MMHEAHAas CKOPOCTb BPaLLEHNA KOTOpon Bn3ka K CKOPOCTU 3ByKa M KOTOPasa Hanpas-
NAeT NOTOK OTKAYMBAEMOrO ra3a B CTOPOHY BbIX/I0ONA BaKyyYMHOrO Hacoca, aHanorM4Ho nonaTtkam TypouHHoro
TUNAa C OCEBbIM HaNpaBfieHneM NOTokKa.

2.4 kopnyc potopa; ULMAUHAPUYECKan YacTb poTopa; BTyNka poTtopa (rotor body; cylinder part of
rotor; rotor hub): Y3en poTopa (BakyyMHOro Hacoca) 3a UCKIo4eHUeM NonaTok.

2.5 ueHTpoGeXxHoe paspylueHue; TpelMHa, BbI3BaHHAA AeUCTBUEM LeHTPOoGeXHON cunbl; pas-
pbiB, BbI3BaHHbLIA AeACTBUEM LieHTpoGexHoWn cunel (centrifugal destruction; split caused by centrifugal
force; rupture caused by centrifugal force): [edexTbl, BO3HUKalOWME B KOPMyCe poTopa BCNeACTBUE BOZHUKHO-
BEHUA pacTArMBatoLLEro HanpsKeHUs No OKPYXXHOCTU CBEpX NpeaenibHOro 3Ha4veHus, B pesynbtaTe Bo3aeit-
CTBUA LeHTPODOEXHON CUsbl Ha POTOP BO BpeMA paboThl.

2.6 paspywalrowuii KoHTponb (destructive test): NcnbiTaHne kopnyca Ha NPOYHOCTb U U3MepeHue
paspyLlaoLero KpyTsILLEero MOMeHTa, NpMBOASALLEro K pa3pyLleHnto kopnyca poTopa (UCnblTaHne Ha pasphiB)
1K nonaTok potopa (UcnbiTaHue Ha paspylueHune ) Typ6oMonekynapHoro Hacoca.

Uspaune opnynanbHoe
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2.7 paspyuwawwas yactota BpalweHus (destructive rotational frequency): YacrtoTa BpalieHus poTo-
pa, Npy KOTOPOW KOpMnyc poTopa paspyluaeTcs BO BpeMs UCNbITaHWS.

2.8 mexaHuyeckan obpaboTka kaHana (notch machining): MexaHunyeckas o6paboTka Bcero potopa
WK ero YacTu NyTem HaHeceHusl AeeKToB, CO3AaroLL X B KOPMyCe pOTopa COOTBETCTBYIOLME KOHLIEHTPaLIMM
Hanps>KeHUin, KoTopble NPY NPoBeAEeHUN paspyLLaroLLero KOHTPOS Bbi3blBaOT NOBPEXAEHME KOpnyca poTopa
MpU HOMUHAMNBLHOM YacToTe BpalleHus.

2.9 paspywalomi KpYTALWKUNA MOMEHT; KPYTALLMA MOMEHT, NPUBOASALLMUN K BbIKITOYEHUIO; KPYTS-
LWMA MOMEHT, NpMBOAALMA K ObicTpOMY BbikntoueHuto (destructive torque; shutdown torque; rapid
shutdown torque): KpyTsilLumMii MOMEHT, BbI3BaHHbIN LeHTpoBEeXHOM CUMOIA NpK paspyLLeHUK kopryca poTopa,
BO3AENCTBYIOLLMA HaNpsiMyo Unu rnepegaBaembll Ha BXOAHOW ¢brnaHel, Yyepes 4yacTb UMM BCe OCHOBaHUE
Hacoca rnpu NpoBeAeHNN paspyLuatoLlero KOHTpons.

3 CnmBonbl U 0603HaYeHUA

A — nnowaab NonepeyvHoro ce4eHns cTepkHs, paboTaroLlero Ha cxaTtue, M2,

d, — BHYTpeHHWUI anameTp natpybka, m;

d, — HapyxHbIi AnameTp naTpybka, m;

E — mogynb npogonbHon ynpyroctu (mogyib FOHra) ctepxHs, paboTatowero Ha cxatue, Ma;
F, — namepsemas cuna, H;

G — mMoaynb XecTkocTn naTpybka, Ma;

I, — HavanbHeli MOMEHT HepLIMM poTopa BOKPYT OCY BPALLIEHUS, KT - mZ;

i — KONMYECTBO CTePXXHeN, paboTaoLwmnx Ha cKaTue Unn AaT4MKOB CUMbI;

n — yacToTa BpaweHus, INy;

r— papguyc nonoXeHusi CTEPXKHNA, paboTatoLLero Ha cxxaTue UK gatymka CuUnbl, M;
T — KpyTALWMA MOMEHT BeICTPOro oTKMo4eHus, H - v;

t — Bpewms, C;

€ — N3MepsAeMoe HanpsKkeHue;

®»— YIroBasi CKOpOCTb, pas/c.

4 Paspywarowme MeToabl KOHTPONA TYPGOMONeEKynApHbIX HACOCOB

4.1 O6wme TpeGoBaHus

Mpu paspyluaoLWmMxX UCMILITAHUSIX HAcOChl MOABEPraloTCA paspyLeHNo Noa AeNCTBUEM MEXaHU4eCKUX
Harpysok, ¢ uenbio nocrneaymwllero uccrnefoBaHUa Matepnana BHyTpu Hacoca. CywecTByeT aBa daktopa,
NOCAY>XMBLUMX MPUYUHON paspyLueHus Hacoca: NOMHOoe paspylleHne BCero Hacoca U paspylueHue poTtopa.
KpenneHne Hacoca ocywecTensieTca nnbo yepes BxoaHou cdnaHeu, nubo Yepes ocHoBaHWe Hacoca. [Ans
nposeAeHUs1 UCMbITaHWI paspyLualoLLMM KOHTPOSEeM UCNONb3YIOT ABe cxeMbl 060pyAoBaHNA B COOTBETCTBUMN
cn.4.4, npu atoM Haubonee nogxoAsdWUiA MeTo4 UCNBITaHUA BbiBUpaeTca npoussoguTenem ucxoas w3
npeanonaraeMoro UCnornb30BaHUs Hacoca.

4.2 MapameTpbl, Nognexalue npoBepke

BHUMAHME! Pazpywaiolime MeToabl KOHTPOSSA, NepevunucneHHble HUXe, ABMAIOTCA onacHbIMU,
No3TOMY Npu NpoBeeHUU UCTILITAHUI Heo6xoaUMO co6nAaTh COOTBETCTBYIOLWUE NPaBUNa TEXHUKN
Ge3onacHOCTM.

B uensx obecneueHusa 6e3onacHOCTM Hacoca NPON3BOAUTCA U3MePeHUe KpyTaLero MoMeHTa nytem
6bICTPOro BhIKIOYEHUS Hacoca. [laHHbIA MeTo ABNsieTCa pekoMeHayeMbiM. KpyTALMin MOMEHT, U3MepeHHbIA
OaHHbIM MEeTOI0M, He Bcerga siBfsieTcsl OCTOBEPHBIM 3HAaYE€HMEM, HO 3TO eIMHCTBEHHOE 3HaYeHue, KOTopoe
MOXHO U3MEpUTb.

KoHTponio noanexar criegylolume napaMeTpsbi:

a) 3HauyeHue KpyTALLEro MOMEHTa;

b) npaBuUnNbLHOCTL MOHTaXa Hacoca 1 ero 6e3onacHoOCTb;

C) NMPOYHOCTL KOpMNyca Hacoca.

4.3 YcnoBusi npoBeAeHUs UCNbITaAHUIA Ha pa3pyLeHue (NONOMKa Kopryca U nonaTok potopa)

Ycnosusi npoBeeHUs pa3pyLUaroLLero KOHTponNA cneayrowue:

4.3.1 Paspywaioluit KOHTponb (pa3pbIB)

4.3.1.1 PoTop cuntaeTcs BeiLUeALNM U3 CTPOSA B CNyvae, eCnv NpouUcXoauT paspyLueHue kopnyca unu
Bana poTopa.

2
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4.3.1.2 WcnbiTaHne BKNKOYAET B cebs1 HaHeceHne aedekToB (PMCKU, HapbIB) HA KOpNyC poTopa uam Ban
ANA Toro, 4Tobbl KOPNYC poTopa paspyLlwnacsa nog 4eicTBMeM LEeHTPOBEXHOW v BHELLHeR cunbl (Hanpumep,
paspyLatnwmii KOHTPONb MCMbITAHUEM, NMPU KOTOPOM /1I0NaTkK poTopa Wan ctatopa NoBpexpalTcs Bcnea-
CTBME CTO/IKHOBEHWS C MPensaTCTBMEM) B Npejenax HOMUHaIbHOM CKOPOCTUN YacTOTbl BpaleHus. JedekTbl Ha
Bany AO/DKHbI HAXOAUTHCA MEXAY BpallaroLLMMcs 3NeKTpoaBuraTesiemMm n KpenneHem poropa.

4.3.1.3 Yucno geektoB — yeTbipe UM MeHee.

4.3.1.4 YacToTa BpalleHua npu paspyLleHnmn AomkHa 6biTb B npeaenax+5 % oT HOMUHaNbHOW 4acToThl
BpaLleHns.

MpumevyaHne — HacTosILMiA CTaHAAPT He KnaccuUUMpyeT MOBPEXAEHWs Kopryca potopa B npolecce
paspyLLAtoLLEro KOHTPOSS.

4.3.2 [aTuuKun KpyTALWEro MomMeHTa

4.3.2.1 O6uwue TpeboBaHuA

CyuiecTByeT ABa Tuna faTynmkos A/18 ONpefeneHuns KpPYTALWero MOMeHTa, 3To IM6o naTtpybok ¢ TeH30-
Jatuukom (4.3.2.2), nnbo cTepxeHb, paboTatowmnini Ha cxatme (4.3.2.3). CTepxeHb, paboTalLnii Ha cxaTue,
OCHallleH NpUKpensieHHbIMY K HEMY TeH304aTynkaMn Uiy gatymkamu cusbl.

Ecnu ucnonb3yetca gaTyuk KpyTAWEro MOMeHTa, Heo6xoamMmo ybeanTbCs B TOM, YTO OTCYTCTBYET ero
nnactuyeckas gedopmayms.

4.3.2.2 Natpy6okK

4.3.2.2.1 Paspywiawuwmii KpyTawmii MOMEHT M3MepsieTca C MOMOLbI0 TEH304aTYMKOB, KOTOpblE yCcTa-
HaB/IMBAKTCA NMPOTMBOMOMOXHO APYr APYry B LEeHTpasbHOl YacTu natpybka, B COOTBETCTBUU C PUCYHKOM 1.
Ha pucyHke 2 npegcTtaB/ieHbl TEH304aTUMKM B BOCbMU TOUKaxX (YeTbipe komnaekTa) ¢ warom 30°. Apyrue npu-
Mepbl NpefcTaBneHbl Ha pucyHkax 3 n4. 4nsa Toro 4tobbl 06ecneynTb COOTBETCTBYHIOLLYIO YYBCTBUTENBHOCTb
N3MepuUTesIbHON CUCTEMbI, NCNONbL3YHTCA AaTumKkM ¢ gnanasoHom otO o 10 kI'y unm 6onee.

4.3.2.2.2 Paspywawuwmii KpyTSawmii MOMEHT BblYUCNAETCA M3 CPEeAHEro 3HA4YeHUs HanpshkKeHus no
OKPYXHOCTU B MOMEHT pa3pyLUeHus.

OTHOLWeEHNE Mexay KpyTAWMM MOMEHTOM T 1 HanpshxeHnem onpegensetca no opmyne

T_ SGTiHj-uT) 3

8d2

roea— M3MepsieMoe HanpsbkeHue, Hanpas/ieHWe KOTOPOro onpeaenseTcsa yrioM 45° no OTHOLIEHUD K Ocu
faTuunka KpyTsL,Eero MoMeHTa.

4 1

1— naTpy6oK Cc TeH30AaTUMKAMU; 2 — YCUIUTENIb TEH304aTUMKOB; 3 — YCTPONCTBO PErMcTpaLum AaHHbIX; 4 — TeH304aTUMNKN

PurcyHok 1 — lMaTpy60okK ¢ TeH30A4aT4MKamMm

PncyHok 2 — Mprmep ycTaHOBKM TeH3o4aTumka B BOCbMM TouKax (Y4eTbipe KoMmnaekTa) ¢ warom 30°
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PncyHok 3 — lMpuMep yCTaHOBKM TeH304aTuMKa C ABYMsi TOUKAMUW (OAMH KOMMJIEKT)

PucyHok4 — lMpumep ycTaHOBKM TEH304aTUMKa B LWECTM ToUkax (Tpu KomnaekTa) ¢ warom 60°

4.3.2.3 CTepxeHb, paboTaloLwnit Ha cxaTtme

4.3.2.3.1 HacTteHge (cM. puCcyHOK5) npefcTaBneHbl CTEPXHU, paboTalllme Ha cxaTue, B HanpasaeHun
JelicTBMS paspyllalouero KpyTslero MoMeHTa Hacoca. CTepXHMN yCTaHOBAEHbl TakumMm 06pa3om, YTO TEH30-
[aTunkn MNn fatymku cunbl gedopMupyroTca (CxumarTca) nojg AeAcTBMEeM KpyTSALWero MOMeHTa Hacoca.
CTepXHKW c TeH30aTynkamm, paboTaloLme Ha cxaTve TakkKe U3BECTHbl Kak CTepXHu gedopmauun. CTepxHu,
pa6boTallme Ha cxaTue AU JaTyukn CUbl, KPENATCA K MOy UMM K OMOPHOW NANTE C MOMOLLbIO KPeMeXHbIX
getanei, HanpuMep, aHKEPHbIX 601TOB, KOTOPbIE UMEIT 0CTATOUYHYIO MPOYHOCTb.

4.3.2.3.2 TeH30[aTUYMKN UAN JATYUKU CUMbI, YCTAHOBNIEHHbIE HA CTEPXHAX U 3aKpensieHHble CorfacHo
n. 4.3.2.3.1 NpMMEHHAITCHA B KAYECTBE U3MEPUTENLHOIO AaTyuKa KpyTALWero MoOMeHTa Ha cTepxHe. CTepXHu
ycTaHaB/NMBaKTCA B ABYX — 4YeTbipex TOYKax Ha paBHbIX UHTepBasiax No OKPYXHOCTU AN1A TOro, 4To6bl 0b6ec-
NeynTb COOTBETCTBYIOLLY YYBCTBUTE/IbHOCTb U3MEPUTENbHON cucTeMbl. cnonb3ylTca TeH304aTUYUKN UK
JaTynkn cunbl ¢ amana3oHom vyactoT ot 0 4o 10 k'Y nnau 6onee.

4.3.2.3.3 Paspywawwuii KpyTAWNA MOMEHT BbIYNCAAETCA KaK CymMMa HanpshkeHuih uwam cun B
ABYX-4yeTblpex TOYKax B MOMEHT paspyLlleHus.

[na TeH304aTunKoB, OTHOLIEHME MeXAY KPYTALWMM MOMEHTOM T M HanpsxeHnem onpegenseTcs no gop-
myne

T= EAr(sl+ ...+ 9) 2
[na naTynkoB CU/bl, OTHOLWEHMWE KPYTALLEro MoMeHTa T M cymMMapHOro ycunusi onpegensetcs no gop-
myne

7=r(F1+ ... +Fi. ®)

MpumeuyaHune — CpeaHee 3HaYeHMe NOKa3aHUl TEH304ATUMKOB, YCTAHOB/IEHHbIX HA NATPY6Ke, UCNO/Mb3yeTcs
Kak BenmunHa gedopmanumn (HanpskeHus). Henb3s yTBepXaaTh, UTO TOMIbKO KPYTSALWMIA MOMEHT AeiCTBYEeT Ha naTpy6ok,
0/lHaKO YCTAHOB/IEHHbIE B HECKOJIbKMX MECTax Mo OKPY)XHOCTU TEH304aTUMK1 NO3BONAIOT YBEMUUTL TOYHOCTL U3MEPEHUIA.
[Nsi cTEpPXHS, paboTaloLLEro Ha cxaTue, YNC/I0 YCTaHaB/IMBAEMbIX CTEPXXHEN UK AaTUMKOB CUMbl ONpeaenseTcs UX cym-
MapHoii BENMUMHOI AeopMaumnm Unn cusbl.
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A-A

1— cTeHf; 2 — yCUNWUTENb TEH304ATUMKOB UM AATUYMKOB CUJlbl; 3 — PerncTpupytoLlee ycTpoicTeo; 4 — cTepxHu, paboTatolime Ha
okaTtue, C TEH304aTUMKaMU UM C AaTUrKamMu cunbl; 5 — aHKepHble GONTbl; 6 — NMOBEPXHOCTb HACOCA; 7 — CTOPOHA KPEeM/eHws

PucyHoK 5 — CTeHf, co CTEPXHSIMM, paBoTatoLLMMI Ha oKaTue

4.4 O6GopypoBaHue AN pa3pyllalolero KOHTPos

4.4.1 MetopgA

Hacoc kpenuTcsa K4aTumnKy KpyTsLWero MOMeHTa C NOMOLLbIO0 KpeNeXHbIX AeTanei, pekoMeH4yeMbIX Npo-
n3soantenem. Jlatumk KpyTSALWEro MoMeHTa AO/KeH ObiTb MPUCOEAUHEH K UCMbITaTeNbHOW pame. BonTtbl Ana
KpennaeHuii 4OMKHbI UMETb A0CTATOYHYH NPOYHOCTL. VcnbiTatenbHas pama KpenuTcs K nosy ¢ NOMOLbH Kpe-
neXHblxgeTanei, HanpuMmep, aHKepHbIX60NTOB, KOTOpble 061a4al0T 4O0CTATOUYHOM NPOYHOCTLI0. VcnbiTaTeNb-
Has pama He f0/HKHa AedopMMpPOoBaTLCA U CKOJIb3UTb MO NOBEPXHOCTU Nona nog AelicTBrnem paspyluaroLero
KpyTALWero MoMeHTa Hacoca. OnopHasa nauta u faTyuk KpyTAawero MoOMeHTa ycTaHaB/IMBaKTCA Ha UcnbiTa-
TeNbHOl pame, BXOAHONM hnaHel Hacoca WM ero OCHOBaHWE KPEMWTCA K AAaTUYMKY KPYTSALWEro MOMEHTa C
nomMoLybio 601TOB.

Ha pucyHke 6 npegctaBnieHa cxema 060pyA0BaHUsA, MPUMEHSEMOro A5 NPOBeAEHUs paspyLlatoLLero
KOHTPO/IA MeTofoM A, BK/IOYas N3MepeHne 4acToTbl BpalleHus. VcnbiTbiIBAEMbIii HACOC KPENUTCS BXOAHbIM
hnaHuemM unmM ocHoBaHueM.

4.4.2 Metoa B

Hacoc kpenuTca kgaTumKy KpyTALLEero MOMeHTa, KOTOpbIi B CBOKO ovepeb KpenuTcsa K nosy uav OnopHoi
navMTe Takum o6pa3om, YTo6bl Hacoc Bpallasncs nog AelcTBUEM KpyTsllero MomeHTa. MNpu 3Tom paspyluato-
WM KPYTALWMIA MOMEHT Hacoca He [0/IKEH Bbi3blBaTb MaacTuyeckyo gedopmanuio B gatymke KpyTswero
MOMeHTa. [JaTunK KpyTSLLEero MOMeHTa KpenuTcs Knoay Uam onopHoi NAnTe, C NOMOLLbIO KpeneXxHbIX geTanen,
Hanpumep, aHKepPHbIX60NTOB, KOTOpble 06/1a4alT 4OCTATOYHON NPOYHOCTLIO N MPENATCTBYOT NEPEMELLEHNIO.
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1— Typ6OMONEKYNAPHbLIA HAcoC; 2 — KOHTponnep; 3 — YyCTPOWCTBO AN N3MEPEHUSA YacTOThl BpaleHus; 4 — 60NTbl; 5 — paTyuk
KPYTSILLEro MOMEHTa; 6 — aHkepHble 60NTbl; 7 — UcCNbITaTeNbHas pama; 8 — onopHasa nnauTa; 9 — opBaKyyMHbIi Hacoc

PucyHok 6 — Cxema 060pyA0BaHus A5 NPoBeAeHUs pa3pyLLatollero KOHTPoAs MeToaomM A

Ha pucyHke 7 npeacTaBneHa cxema 060pyf0BaHusA, NPUMEHAEMOro A1 NPOBEAEeHUs paspyluakoliero

KOHTpPONA MeToAoM B, Bk/toyas namepeHue 4acToTbl BpalleHuUs. McnbiTbiBaeMbIA Hacoc KpennuTtca BXOAHbIM
(*)I'IaHLl,eM nnn ocHoBaHunewm.

1— Typ6OMOIEKYNSAPHbIN HACOC; 2 — KOHTpoNnep; 3 — yCTPOWCTBO ANA U3MEPEHUS YacTOoThl BpaueHusi; 4 — GONTbl; 5 — gaTtyumk
KpyTSiLLLero MomMeHTa; 6 — hopBaKyyMHblii Hacoc; 7 — aHKepHble 60NTbl

PucyHok 7 — CxemMa 060pyi0BaHns 418 NPOBeAeHNs paspyluatollero KOHTpons metogom b

4.5 MeToAnKa NpoBeAeHUSA pa3pyLllarLLero KOHTPosA
3anycTuTbh Hacoc.

PaspyweHne potopa AO/IXHO NPOM30KTK NpK YacToTe BpaueHus oT 95 % ao 105 % OT HOMUHANBLHOM.

Ecnv B MOMEHT paspylweHns potopa 4acTtoTa BpalweHus 6yaeT cocTaBnaTb MmeHee 95 % OT HOMUHA/bHOI, TO
HE06X0AMMO NMOBTOPUTL NPOLEAYPY N3MEPEHUS.

3anncaTtb JaHHble 0 YacTOoTe BpalleHUss B MOMEHT pa3pylleHus.
MpoBepuTb OTK/IIOUEHUE Hacoca.

MpoBepUTb HanMume TpeLLMHbl HA KOpMNyce Hacoca 1 CTeneHb ero gedopmanuiu.
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MpoBepuTh HanMuue casura KpenexHbix 60MTOB BXoAHOTO dniaHLa Hacoca, a Takke creneHb aedop-
mauuu 6onToB 1 onaHua. MpoBepuTsL KOPMYC Hacoca Ha HanMumue Teuun.

Ha o6opynoBaHvu Ans npoBeAeHUsl paspyluaroLlero KoHTpona metodom A unu B Heo6xoamMmo npoBso-
[UTb KanuBpoBKy pesyribTUPYIOLLMX 3HaYeHWA paspyLUatoLLero KpyTALWero MoMeHTa 1 HanpshkeHnin nnu cun,
a TakKe XeCcTKocTu hniaHLa, Ha KOTOPOM NPOBOAATCS U3MEPEHUS.

KpyTsILLmMiA MOMEHT paccYUTLIBAETCA MO 3HAYEHUAM, MOMYYeHHBIM B pesynbTaTe U3MepeHus Hanpsxe-
HUSL UMK CUIbI M XKECTKOCTU hriaHLa, Ha KOTOPOM MPOBOAATCA UCNbITaHWUA. CnegosaTenbHo, Nnepea Havanom
UCTILITaHUIA HeoBXoaAMMO NMPOBOAUTL KanMBpoBKy, YTOBLI B cryyae BO3OEWCTBUA MOCTOSAHHOMO KPYTALLero
MOMEHTa Ha U3MepUTerbHYI0 CUCTeMY, HarnpskeHUe U cuna Mornn nsmepaTbea. Heobxoammo kanubpoeaTb
o6opyaoBaHue Ang NpoBeeHUs paspyLUatoLLEro KOHTPONS NyTeM BO3AENCTBUS KPYTALLLEro MOMeHTa, BeNnuu-
Ha koToporo 6orblue, YeM y KPYTALLEro MOMEHTa, KOTOPbI BO3HUKAET B MOMEHT paspylueHus. B HacToawem
cTaHAapTe MeToAbl KanMbpoBKM He paccMmaTpuBaloTCs, OTBETCTBEHHOCTb 3a KanuBpoBKy Boanaraetcs Ha
npoussoanTenei.

MpoYHOCTb NOACTaBKA, HA KOTOPYHO KpenuTcs 06opyaoBaHue, npumeHsemMoe B MeTode A unumertoae B,
[A0MKHa BbITb 10CTATOYHO BOTLLIOH, YTOBLI HE OKa3biBaTh BO3AEUCTBUE HA 3NEMEHTbI, NPOXoasLImMe UCTbITa-
HWe pa3pyLLIAoLLIUM KOHTPOMEM.

4.6 Paspywawwuii KOHTpornb No Metogy C — MeToA «CTONKHOBEHUA C NpensTCTBUEM»
(pa3pyLweHune poTtopa Mnu nonarTok)

Mog paspyweHuem poTopa noHUMaeTCcA NOBpeXaeHWe YacTu poTopa, HanpumMep ero NonaTok.

PekomeHayeMble cxeMbl 060pyaoBaHUA ANA NPOBeAEHWUA paspylualollero KOHTPONSA NpeAcTaBiieHbl
Ha pucyHkax 8,9 1 10.

Hacoc xecTko KpenuTca B BepTUKanbHO-BUCAYEM NOSIOXKEHUU K UCTILITATENBHOMY CTEHAY UMW KPENUTCA B
BEPTUKaNbHOM MOMOXEHUN C MOMOLLIbH0 MOHTaXKHOTO NepexXoaHuKa.

YMeHbLUEHWe 4acToThl BpallleHUsa poTopa B MOMEHT ero paspyLueHust A0JKHO BbITb yUTEeHOo Npu pacyeTe
KpyTsLlero MomeHTa. YactoTa BpalleHua potopa MoxeT 6biTb U3MepeHa ¢ nomolLlbio hoToanoaa, nasepHoro
TaxomeTpa Unu gatduka 4acToThl BpaleHna Hacoca (CM. pucyHok 8). Mo BO3MOXHOCTU MycKoBasA oTMeTKa
HaHocuUTCs Ha poTop. PernctprpyeTcs 3aBUCUMOCTb HYacTOThl BpallleHUsi poTopa OT BpEMEHWU U HAHOCUTCA Ha
rpacouk (cM. pucyHok 11). B kauecTBe anbTepHaTUBHOIO BapuaHTa, paspyLUaloLLUi KpYTALWNA MOMEHT MOXeET
6bITb U3MEPEH C NOMOLLLIO UCTbITaTeNbHOro 060pYAOBaHUSA, MPUMEHSIEMOTO NS pa3pyLUaloLLero KOHTPona
(cM. 4.3.2 npucyHkn 6,7,9 1 10).

PaspyLueHune poTopa NpoucxoauT B pesyribTaTte CTONIKHOBEHUA CO CHapsiAOM, BbiMyLEHHbIM U3 YCTPOR-
cTBa (CM. pucyHok 12) unu ns cteona opyaus (CM. pucyHok 9 unu 10).

MyckoBoe yCTPONCTBO COCTOMT M3 MHEBMATUUYECKOrO MOPLIHEBOrO LMAMHAPA CO LUTOKOM WITN KOPOTKO
X0Q0BOro LunuHapa, draHua ¢ Tpyboit u cHapaaa. CHapsia KpenuTcs K NOpLUHIO. B MOMeHT BbicTpena cHapaa
ABVDKETCH U3 NONoXeHUs nokos (CM. pucyHok 13) yepes oTBepcTue B kKonbLax cTaTtopa TypbomMonekynspHoro
Hacoca B 3afaHHyto Touky. CHapsg uMeeT Takue pa3Mepbl, 4To HAHOCUT yaap cpasy Mo ABYM CTYNEHSIM poTopa.
CHapsig cocTouT 13 cTanbHOro KoOHyca, BUHTA (1of NPSAMOYronbHbIN KOHYC) U pe3bbbl. KoHyc 1 pesbba pasae-
neHbl onpeaeneHHon TOUKoN paspblBa.

B kavyecTBe anbTepHaTUBHOIroO BapuaHTa A MHULMMPOBAHUA NOBPEXAEHUS poTopa-cTaTopa MOXHO
1cnonb3oBaTh CTBOM OPYAUS ANs BbICTpena cHapsiaa. B MOMeHT BeiCTpena cHapsaa ABUXKETCA U3 NONOXeHUs!
MOKOos (CM. pUCYHOK 9 unn pucyHok 10) Yepes BLICOKOBaKYYMHbIN chriaHel, BHYTPb TYp6OMONeKynapHoro Haco-
ca. CHapsag uMeeT Takue pasmepbl, YTO HAHOCUT yaap cpa3sy no ABYM CTYNeHsIM poTopa unu ctatopa. CHapsa
COCTOWT U3 CTarnbHOIro UMK anioMuHNeBoro LunuHapa. Macca urabapurbl cHapsiia 3aBUCAT OT TUNa UCNbITLIBA-
emoro Hacoca. PaspylieHue nepsbix ABYX CTyNeHen potopa-cTaTtopa NpMBOAUT K TAKOW LENHOW peakuun, 4to
cpe3aroTca BCe JlonaTku potopa.

KpyTawmin MoMeHT T BbluucnisieTcs no chopmyne

r=do, )
dt °
do_dn , (5)
dt dt

OTHoweHue dn/dt MoXeT BbITb PACCUUTAHO C MOMOLLBLIO YNCTIEHHBIX METOA0B.

Mpunmeyanne—Pacuer no popmynam (4) u (5) He ABNAETCA TOUHBIM, MOCKONbKY MOMEHT MHepLMK [, MeHsieT
CBOE 3HaYeHwe, Kora rnonarkv potopa cpesaiotcs. OgHako, 3TOT MeTof obecrneunBaeT HauXyaWmiA peaynbrar Bblymnc-
nexus.

Ha PUCYHKe 11 npencraBneH rpaduk 3aBUCUMOCTWN YaCTOThI BpalleHnA u KpyTallero MOMeHTa oT Bpe-
MEHN.
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7 — Typ60OMONEKYyNApPHbIA HAcoC; 2 — KOHTpONAep; 3 — faTumMk 4acToThl BpaueHusa (Hanpumep, potoanoa); 4 — ycTpoiicTBo usmepe-
HWUS 4acTOThbl BpaleHnUsi; 5 — MyckoBoe yCTPOWCTBO; 6 — perynaTop, NyCKOBON MeXaHW3M; 7 — peructpartop faHHbIX; 8 — copBakyym-
Hbli Hacoc; 9 — aHkepHble 60nTbl; 10 — ocHOoBaHue; 11 — onopHas NAuTa; 12 — ycTaHOBOYHbIE KpenexHbie 60N1Tbl 41 HAacoca

PucyHok 8 — Cxema 060pyaoBaHus AN NPOBEAEHUS paspyliatol,ero KoHTpons metogom C
«CTO/IKHOBEHME C NPensATCTBMeM»

7 — MOHTaXHbIi NepexoAHuK; 2 — AaTuvK CUIbl; 3 — MOHTaXHble OTBEPCTUS; 4 — OCb BpalleHus; 5 — gaTuvk 4acToTbl BpalleHus;

6 — WCTOYHMK NUTaHNA; 7 — TYpOOMONEKyNAPHbIA HAcOC; 8 — CTBOJ/1 OPYXMUS; 9 — 3M1€KTPOMArHTHbIA knanaH; 10 — nogaya Bo3gyxa

BbICOKOrO AaBneHus; 77 — cHapsag,; 72 — onopHas nauTa; 73— opBakyyMHbIli HACOC; 14 — BbICOKOBaKYyyMHbIl dhiaHel; 15— npu-
€MHUK CO BCTPOEHHbIM OpYXUeMm

PucyHok 9 — KoHdurypauus cxembl 060pyAoBaHus AN NpoBeeHus paspyluatouiero KoHTpoas metogom C
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7 — MOHTaXHbIl NEepPexoAHuK; 2 — AaTUUK CUMbl; 3 — MOHTAXHble OTBEPCTUS; 4 — OCb BpaleHus; 5 — gaTynk 4acToTbl Bpale-
HUS; 6 — WCTOUHUK NUTAHWUA; 7 — Typ6GOMONEKYNAPHLI/ HAcoc; 8 — CTBO Opyxus; 9 — anekTpoMarHuTHbI knanaHv; 10 — nogava

BO3/yXa BbICOKOro gasneHus; 11 — cHapsaj; 12 — onopHasa nnuta; 13 — copBakyyMHbI1 Hacoc; 14 — BbICOKOBaKYyMHbI thnaHel,

PucyHok 10 — KoHurypauua cxembl o60pyfoBaHna oNs NpoBefeHus paspyliarmlu,ero KoHTponasa metogom C

n/ly,
Ir/Hm

1200

n — yacToTa BpaweHua; N — prTFIIJ.WIVI MOMEHT OnA 6bICTpOFO BbIK/lOYEHUA; t — Bpems

PucyHok 11 — Ipatpnk 3aBUCMMOCTMN YACTOTbl BpalleHUs U KPYTALWEro MOMeHTa OT BPEMEHMU
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A — KNOPLUHEBOMY LMAMHAPY CO LITOKOM AN LMANHAPY C KOPOTKMM XOA0M; B — K Typ6OMONeKynsipHoOMy Hacocy
1— KOPOTKOXOAOBBINA LMANHAP; 2 — dhnaHel, ¢ Tpy6oli (4acTb TYp6OMONEKYIAPHOTO Hacoca); 3 — cHapag; 4 — BUHT;
5 — onpepgeneHHas Touka paspbiBa

PucyHok 12 — TyckoBoe YCTPOICTBO

A — CHapsij B MOJIOXEHUM MOKOS; B — cHapsif B 3afaHHOi Touke
1— nyckoBoe yCTPOICTBO; 2 — Typ60OMOEKYNSPHbIA HACOC (lonaTkv poTopa)

PurcyHok 13 — CHapsg, (6e3 NopLUHA) B pa3HbIX TOUKax

5 Pe3ynbTatbl n3mepeHuii

OTyYeT Mo UCMNbITaHUIO AOJ/DKEH COAepPXaTb, KaK MUHUMYM:

a) paspylanllyto 4acToTy BpalleHus, a TaKkke NpoLeHTHOe COOTHOLWEHWE OT HOMUHANIbHOW 4acToTbl
BpalLleHus:;

b) hoTorpadumy cocToAHNSA NoNaToK poTopa, Kopnyca Hacoca U BCeX M3MEHeHMNIi B KOHCTPYKL MM Hacoca
nocne paspyLleHuss poTopa;

C) MaKkCMMas/ibHY0 BENMUYUHY paspyLuatoLLero KpyTSLwero MOMeHTa;

d) rpacduk 3aBUCMMOCTU KPYTALWEro MOMEHTa OT BPEMEHU, 0TOGpaxalWwmin BesIMYMHY KpyTALero
MOMEHTa BO Bpemsi paspyLleHuns;

€) pesynbTaTbl KanMbpoBKN 060pYyA0BaHUSA, N3MEPSAIOLLETO KPYTALWMIA MOMEHT, yKasbiBatoLwme noboe
OBWXKEeHne KpenexHbix 601TOB BXOAHOMO hsiaHLa Hacoca 1 cTeneHb ux gedopmaunm;

10
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f) ykasaHusa o NoGbIX TpellMHax B KOPMyce Hacoca U cTeneHsb dedhopmalin Hacoca, pesyrnbTaThl UCTbl-
TaHWsA Ha repMeTUYHOCTb.

MpumevaHue—CormacHo MeTodam paspylUaloWero KOHTPONs B HACTOSIWLEM CTaHAapTe BbINOJIHSETCS
NpoBEepKa paspyLualoero KpyTswero MmomeHTa. [poeepka BbINOMHAETCS, YTo6bl yOeauTbCs B OTCYTCTBUM OTKIIOHEHUI B
MCNbITHIBAEMOM HACcOCe, BKITIOYast yNakoBKY;

g) yronnosopoTa BXOAHOro dhriaHLa Hacoca Nocne paspyLueHus;

h) HenoaBWXKHOCTbL UCMbITATENBLHON CUCTEMBI, HANpUMep YacToTy kornebaHuiA UcrbITaTenbHOM CUCTEeMBI
C HACOCOM BOKPYT OCV BpaLLeHWs Ui peaynbTaThl pacdeTa NPpoYHOCTU KOHCTPYKLMU (KOMMbIOTEpHOe Modenu-
poBaHue) Ans MOAEenNMPOBaHNA ABWKEHUS CUCTEMBI B MPOLeCcCe paspyLuaroLlero KOHTpOorsl, AN KOTOPOoro
Heo6xoAnMO NPOBOAUTL aHaNM3 AUHAMUYECKUX 1 YNIPYTonnacTUYecKnx Moaenei.

6 TpeboeaHusi 6ezonacHocmu

lMpu npogederuu usmepeHuli Heobxodumo cobmodame npedbsasisseMbie K 8aKyyMHbIM HacocaM mpe-
6osaHusi bezonacHocmu [1]*

MpumeyaHune—lpuBeaeHHoe Bbille AONONHUTENbHOE TpebGoBaHWe No oTHoweHuio k ISO 27892:2010
HanpasneHo Ha o6ecneyeHne 6e30MNacHOCTU NPU TPAHCMOPTUPOBAHUU, XPAHEHWUI, YCTAHOBKE, SKCMyaTaumm u TeXHU4ec-
KOM 06Cny>XMBaHMM HACOCOB.

* Ha Tepputopuu Poceuickon ®epepauunm gencteyet FOCT P 52615—2006.
11
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MpunoxeHne A
(cnpaBo4Hoe)

TpeGOBaHI/IFI, KOTOpble AOJTKHbI ObITb YKa3aHbl B HepTexax U AOKyMeHTaXx

Korga Bpauwatolmincs potop Typ6OMONEKynNApHOro Hacoca paspyluaeTcsl, Heo6xoauMo NPeaoTBPaTUTL NOBPEX-
AeHne TypboMOneKynapHOro Hacoca U GbICTPOE NepemMeLleHne B Npouecce BpaleHns. Cneaytowme NyHKTLl, KOTOpble
OTHOCATCA K 6€30MacHOi yCTaHOBKe M 3KCnnyataumm TypboMoneKkynsipHOro Hacoca AOMKHb! YKa3blBaThCsl B PYKOBOA-
CTBe MO0 3KCMnyaTalum Hacoca U ApyrMx 4OKYMeHTax, NpegocTaBnaAeMbIX MPOM3BOAUTENEM.

A1 Ob6wwme TpeboBaHuA

- rabaputHble pasmepsbl, marepuar, Knaccudbukauusi N0 NPOYHOCTU U 3HAYEHME KPYTSILLEro MOMEHTa 3aTsKKM
(H - m), anst BXogHOro coriaHua n/munu OCHOBaHUS, KPENIeHNUsi M COeANHNTENBHbLIX 311IEMEHTOB;

- 9NEMEHTbI OrpaHUYeHUs AOMKHbI ObITb MPUHSITHI BO BHUMaHUE B Cryyae, €Cnv KTO-TO APYron, Kpome NpousBoam-
Tens TypGoMOoneKkynsipHbIX HACOCOB, ByaeT NPoM3BoOAMTE OMNopbl, PUKCHPYIOLLME OCHOBAHUE;

- TN Hacoca;

- paamep BXOA4HOro hnaHua;

- pa3pyLLatoWwmn KpYTSLLUA MOMEHT, N3MEePsiIEMbIV N0 METOAY, ONUCAHHOMY B M. 4, yKa3blBA€TCH HA KOHCTPYKLMW Ansi
6e30nacHOro MoHTaxa YacTel Hacoca, e KpYTSLWMIA MOMEHT Ansi BbICTPOro BbIKITKOYEHWS NepeaaeTcst HanpsMyto.

A.2 KpenneHue BxogHoro c¢praHua nnm oCHOBaHMWA Hacoca c NomMoLlbo 6onToB

- 3NeMeHThl, yKa3aHHble B NyHkTe A.1;
- pasmep, KONM4YecTBO U KNacc NPoYHOCTU GONTOB ANsi BXOAHOro hraHua;
- NPV HEOOBXOANMOCTH, pa3mep, KONMMYECTBO U KNacc NPOYHOCTU KPENeXHbIX 60NTOB ANl OCHOBaHUS.

A.3 KpenneHue Hacoca c NOMOLbIO 3aXKMMHbLIX XOMYTOB

- 3NeMeHThl, yKa3aHHble B NyHkTe A.1;
- KONMMYECTBO 1 PaCroNOXeHNe 3aXKMMHbIX XOMYTOB;
- pasmep, KONM4YeCcTBO U KNacc NPOYHOCTU KPeNeXHbIX GONTOB AI1sl OCHOBaHMS.

A.4 KpenneHwue cunbcoHa unm gemndepa Kk BxogHoMy ¢pnaHLy Hacoca

- 3NeMeHThl, yKa3aHHble B NyHkTe A.1;

- 9NEeMEHTbI, KOTopble HeoBX0OUMO OTMETUTb ANA yCUNEeHWs raek U GONTOB, WCMNONb3YyEMbIX ANIS KPenneHust
aemndepa;

- pasmep, KONM4YecTBO, MaTepuan 1 Knacc NPOYHOCTU KPENeXHbIX 60NTOB AN OCHOBaHUS.

12
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Bu6nuorpadusn

[1]1 EN1012-2:1996 Komnpeccopbl U BakyyMHble Hacocbl. TpeboBaHusi 6esonacHocTn. YacTe 2. BakyymHble Hacochl

13
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YOK 621:006:354 MKC 23.160 OKI 364800 MOD

KntoueBble crosa: TypGOMONEKYNsipHbIA HACOC; paspyLUaloLLMA KPYTALLUA MOMEHT; U3MEPEHUST; paspyLuato-
LLMIA KOHTPOSb; Pa3pyLUEHWE; pOTOP; CTaTop

14
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CpaHo B Habop 07.06.2017.  MopnucaHo B nevats 16.06.2017.  ®dopmar 60x84 ;.  apHutypa Apuan.
Yen. ney. n. 2,32, Yv.-usg. n. 2,10, Tupax 25 oka. 3ak. 974.
MoAroToBNEHO Ha OCHOBE 3NEKTPOHHOW BepCcUM, MPefoCTaBeHHoM paspaboTyMkoM cTaHAapTa

MUspaHo v otnevwaraHo 8o ®IYMN « CTAHOAPTUHO®OPM», 123995 Mockea, "paHaTHbIN nep., 4.
www.gostinfo.ru info@gostinfo.ru
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