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NMpeaucnoeue

Lienun, oCHOBHbIE MPUHLIMIBI MU OCHOBHON NOPSIAOK NPoBeAeHNst paboT No MeXrocyaapCTBEHHOM cTaHAap-
Tm3auun yctaHosneHel B FOCT 1.0—92 «MexrocyaapcTBeHHass cuctema ctaHgaptusauun. OCHOBHbIE
nonoxexuna» n NOCT 1.2—2009 «MexrocyaapcTBeHHasi cuctema ctaHgapTusauun. CtaHaapTbl MeXrocy-
DapcTBeHHble, MpaBuia u pekoMeHaaunn No MexrocygapcTBeHHon ctaHgapTusauun. Mpaeuna paspaboTtkuy,
NPUHATUA, NPUMEHEHUs1, OBHOBMEHMUS U OTMEHBbI»

CBepaeHus o cTaHgapTe

1 NOArOTOBIEH OTkpbITEIM akunoHepHbiM obliecTBoM «Bakyymmaiu» (OAO «Bakyymmaw») Ha
ocHoBe co6CTBEHHOro NepeBoa Ha PYCCKUIA SI3bIK aHMMOs3bLIYHON BEPCUM cTaHaapTa, ykasaHHOro B NyHKTe 4

2 BHECEH MexrocyaapCTBeHHbIM TEXHUYECKUM KOMUTETOM Mo cTaHgapTusaunm MTK 249 «BakyymHas
TexXHUKa»

3 NPUHAT MexrocyaapCTBEHHBIM COBETOM MO CTaH4apTUM3auuW, MeTPonorMM u ceptudukaummn
(npoTtokon ot 29 ceHTa6ps 2015 r. Ne 80-11)

3a NPUHATUE CTaHQapTa NnporonocoBanu:

KpaTKoe HauMeHOBaHUe CTPaHbl KOLI CTpaHbl COKpaw,eHHoe HanMMeHOBaHUe HaUUOHaNLHOro opraHa

no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 no cTaHgapTusauum

AszepbangxaH AZ AsacraHgapt

Apmenus AM MwHakoHomukn Pecnybnuku Apmenus

Bbenapycb BY occrangapr Pecnybnuku benapycb

Kupruans KG KbiprolactaHaapT

Poccusa RU Poccranpapt

TampxukucTaH TJ TapxukcrangapT

YkpaunHa UA MuHakoHOMPa3BMTUA YKpaunHbl

4 HacToswun ctaHaapT asnaeTca MoanuumMpoBaHHbBIM MO OTHOLLEHUIO K MEXAYyHapoaHOMY CTaHAapTy
ISO 5302:2003 «BakyymHaa TexHonorua. TypbomonekynsapHble Hacockl. MiamepeHue pabounx xapakrepuc-
Tnk» («Vacuum technology — Turbomolecular pumps — Measurement of performance characteristics»,
MOD). Mpun aToM NOTPEBHOCTU HaLMOHaMbHBIX 3KOHOMUK CTPaH, ykazaHHbIX Bbllle, U 0COBEHHOCTN MEXrocy-
[apCTBEeHHO CTaHAapTU3aLWUKn yYTeHbI B AONONHUTENbHOM pa3saene 8, KOTOPLI BblAeneH KYPCUBOM.

MexayHapodHblA cTaHgapT pa3paboTaH TEXHWYECKMM KOMUTETOM Mo cTaHgaptusauun ISO/TC 112
«BakyymHas TexHUKa» MexayHapoaHoM opraHusaumum no ctaHaaptusaumm (1ISO).

CpaBHeHWe CTPYKTYpbl HACTOSAILLIEro CTaH4apTa Co CTPYKTYPOW yKasaHHOIro MexayHapoaHoro ctaHaapTa
npusedeHo B 4OMONHUTENBHOM NpunoxeHun JA.

5 TMpukaszom degepanbHOro areHTCTBa MO TEXHUYECKOMY perynupoBaHuio U MeTpororun ot 20 mas
2016 r. Ne 367-cT MmexxrocygapcTBeHHbl cTangapT FOCT 33518—2015 (1ISO 5302:2003) BBeaeH B AeACTBUE
B KayecTBe HaLMoHanbHoro ctaHgapTta Poccuiickon degepaumm ¢ 1 aHeaps 2017T.

6 BBEOEH BMEPBbLIE

UHpopmayusi 06 UsMeHeHUsIX K HacmosiueMy cmaHOapmy rybriuKyemcsl 8 eXe200HOM UHGOPMaUUOH-
HoM ykazamene «HayuoHarnbHbie cmaHOapmbl», @a MEKCM U3MeHeHUU U r1ofpasoK — 6 exXemMeCsIMHOM UHGop-
MauyuoHHOM ykazamene «HauuoHanbHelie cmaHOapmbl» (M0 cocmosiHUo Ha 1 siHeapsi mekyujezo 200a).
B cniyqae nepecmompa (3ameHbl) unu ommeHbl Hacmosiwe2o cmaHdapma coomeemcmeayioujee yeedomiie-
Hue 6ydem onybnuKkos8aHo 8 exXeMeCsiYHOM UHGhopMayUOHHOM yKkaszamerie «HauuoHanbHbie cmaHoapmbi».
Coomeemcmsyroujasi uHopmayus, yeedomieHuUe U meKcmsl pa3melyaomess makxe 8 UHhopMayUuoHHoOU
cucmeme obuyezo nobL308aHuUss — Ha oghuyuanbHoM calime PedepallbHO20 azeHmemaea ric IMexHU4eCKoMy
peaynuposaHuo U Mempoiio2uu e cemu ViumepHem (wWww.gost.ru)

© CraHpgaptuHdopm, 2016

B Poccuinckoin degepaumn HaCToOAWMIA CTaHAAPT He MOXEeT OblTb NONMHOCTBIO UNN YaCTUYHO BOCNPOU3Be-
AEH, TUpaXMpoBaH 1 pacnpocTpaHeH B kadecTBe oduumnanbHOro usaaHns 6es paspewexus PegepansHoro
areHTCTBa No TEXHUYECKOMY PerynmpoBaHuio U METPONornn
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M E XTOGCVYOAPG CT BETHHUB # C TAHAOAPT

BakyyMHasa TexHonorus

TYPBOMOJEKYNAPHbIE HACOCDI
W3MEPEHUE PABOYUX XAPAKTEPUCTUK

Vacuum technology. Turbomolecular pumps. Measurement of performance characteristics

DaTta BBegeHna — 2017—01—01

1 O6nactb NpUMeHeHunA

HacTosawui ctaHgapT onpeaenset Metoabl U3IMepeHna pa60l-||/|x XapakTepUuctTuk Typ60M0neKynﬂpr|x
HacocoB. OH NpUMeHsIeTCs1 ANsl BCeX TunopasmMmepos Typ60MOﬂeKyJ'I$~|prIX HacocoB C MEXaHNYECKUMN UITN
MarHWUTHBLIMU NOALLMIMHUKaMM; U ¢ unn 6e3 AONONHUTENbHON MOJ'IeKyrIFlpHOI‘/'I CTyneHu.

MpwnmeyaHune— napabors TypbomonekynsipHeIx Hacocoe TpebyloTcst hopBakyyMHbIE HACOCHI, nX paboine
XapaKTePUCTUKN HEBO3MOXHO OKOHYaTENbHO onpegenuts 6e3 cneaylowmx 3Ha4YeHUn XapakTepucTuk, AONONHNTENbHO
K KPMBOW BbICTPOTLI AEWCTBUS OTHOCUTENBHO BNYCKHOTO AABNEHUSA:

- KpVIBOW MPON3BOANTENBHOCTH;

- KPUBOW CTENEHU CXKaTUST;

- KpVIBOVI N3MeHeHus gasiieHus Ha BXoie Ans Bcero Anana3oHa n AN passinyHblX ra3oB.

2 HopmaTuUBHbI€ CCbINIKM

B HacTosiLlleM cTaHgapTe npuMeHeHa HOPMaTUBHas CCbifika Ha cneayrlmnin MexrocyaapcTBEHHbIN
cTaHgapT:
FOCT 5197—85 BakyymHasi mexHuka. TepMuHbi U oripedesnieHus

MpwumeyaHune— lNpy Nonb3oBaHUM HACTOALWMM CTaHAAPTOM LENecoobpasHo NPOBEPUTL AENCTBUE CCbINOY-
HbiX CTAHAAPTOB HA TEPPUTOPUN FOCYAapCTBa N0 COOTBETCTBYIOLEMY YKa3aTesnio CTaHAapTOB, COCTaBNEHHOMY NO COCTOSI-
HUIO Ha 1 AHBaPS TEKYLEro roZla, U NO COOTBETCTBYIOWMUM MHOPMALIMOHHBIM YKa3aTensaM, onyGNUKOBaHHLIM B TEKYLLEM
roay. Ecnu ccobinovHbii cTaHgapT 3ameHeH (M3MeHEH), TO NPpU Nornb30BaHUM HACTOAWMM CTaHAAPTOM CneayeT pyKoBO-
ACTBOBaTBLCA 3aMEHAIOWUM (M3MEHEHHbIM) CTaHaapToM. Ecnu ccbinoyHbIi cTaHaapT OTMeHeH 6e3 3ameHbl, TO nonoxe-
HUe, B KOTOPOM AaHa CCbINka Ha HEro, NPUMEHSIETCA B 4acTH, He 3aTparmBatowen 3Ty CCbInkKy.

3 TepMuHbLI M onpeaeneHnn

B HacToswem cTraHgapTe NpuMeHeHbl TepMuHbl No FOCT 5197, a Takke cneaylolme TEPMUAHBI C COOT-
BETCTBYOLWNMUN onpeaeneHnAMn:

3.1 HanbGonbliee BbINyckHOe AaBneHue p . (critical backing pressure): MakcumanbHoe BbinyckHoe
AaBneHne p,, NP1 KOTOPOM HACOC UMEET CTeneHb CKaTUA p,/p, =2 N NPU KOTOPOM UAET UCTeYeHUe NOTOoKa rasa
(Bbixsion).

n pumeydaHune— pq— BbICOKOBaKyyMHOE AaBneHne Ha BXoge Hacoca — BMyCKHOE JaBlieHue.

3.2 makcumanbHas npousBoauTenbHocTb Q. . Ma - M3/c [MGap - n/c] (maximum throughput): Mak-
CUManbHBIN NOTOK rasa, KoTopPblA MOXeT oTkaunBaTbes 6ecnepebonHo.

Uspanne ocpnunansHoe
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MpuMeyaHue—IlpedentHble NapameTpbl 3aBUCAT OT KOHCTPYKUMM Hacoca. B GOMbLUMHCTBE Criy4aes OHM
YKa3blBalOTCA KaK MakcumanbHas TeMneparypa Ha onpegaerneHHoM yyactke. 3Hadenne Qmayx 32BUCUT OT OTKa4MBaeMoro
raaa, UCMonb3yemMoro opBakyyMHOrO Hacoca, YCrOoBWIM OXNaXAeHWSA U T. 4.

3.3 6bicTpoTa gencteua q, (volume flow rate). CkopocTb 06beMHOro noToka, To eCTb CKOPOCTb
n3MeHeHUst 06bema rasa B eAMHULLY BPEMEHM.

MpunmevyaHunsn

1 Hanpaktuke 6bicTpoTa 4ENCTBUSI JaHHOTO Hacoca AJ1s 4aHHOro ra3a yCroBHO MPUHUMAETCA PABHON OTHOLLEHUIO
NpPOV3BOANTENBHOCTM Hacoca Ansi AaHHOMO ra3a K paBHOBECHOMY AaBIEHUIO B ONpeaerieHHOM MecTe. EauHnusl namepe-
HUS, NPUHATBIE ANSA BLICTPOTHI AercTBUA (M3/u) nm (n/c).

2 BwmecTo «ObICTpOThI 4ENCTBUSI» YACTO NCMOIBb3YETCA TEPMUH « CKOPOCTb OTKAYKU» U CUMBOIT « S».

3.4 npepenbHoe ocTaTouHOe AaBneHue (Ultimate pressure): BenuuuHa, K KOTOPOH aCUMNTOTUYECKN
CTPEMUTCS AaBfeHne B U3MepUTENbLHON Kamepe.

MpunmevaHunsn

1 3TO camoe HM3KOoe JaBlieHue, co3gaBaeMoe HaCoCOM.

2 PekomeHAyeTCsi He ykasblBaTb 3Ha4YeHMe NpeaenbHOro 0CTaToYHOro AaBMNeHns B UHCTPYKLMKM NpoU3BoaUTENS.
[MoaTomy B AaHHOM CTaHAapTe He yKa3biBaeTCs MeTOAMKa M3MePEeHUs NpeAenbHOro octTaTouHoro gasnexusi. OgHako ecnm
npou3BoAuTErNb yKasbiBaeT NpederibHoe ocTaToyHOe AaeBlieHue, TO Takke criegyert yka3aTte U pabouve ycrnoBusi, npu
KOTOPbIX MPOU3BOANTCS M3MEPEHNE.

3.5 MUHUManbHoe pabouee aaBneHue p, (minimum operational pressure): [laBneHue, nony4aemoe
B N3MepuTebHON Kamepe cnycTa 48 4, nocne ee obesraxvBaHus.

3.6 cTeneHb cxartua K (compression ratio): OTHoweHWe AaBneHus Ha BbiNyckHoM dnaHue p, K
NaBreHuio Ha BNyckHoM cnaHLe p, Typ6oMonekynsipHoro Hacoca.

Kot = PPy

M pumeyaHne— [ns nonyyeHnsi CTENEHU CXaTus Npu Hyneeow GbicTpoTe aencteus Ko, 4N yKasaHHOrO rasa,
napuuansHoe JaBreHne STOro rasa B BbilMyCKHOM NnaTpybke AormkHO 61Tk, NO kpaviHen mepe, 90 % oT po.

3.7 makcumanbHoe pabouee pasnexHue p,. .. (maximumworking pressure). MakcumansHoe aasne-
HEe BO BXOAHOM CeYeHUm, NP1 KOTOPOM Typ6OMOeKynsApHbIA HACOC 1 NPUBOAHOE YCTPOMCTBO MOoryT GesaBa-
pUHO paboTaTh B TeYeHWe ANUTENbHOrO BpeMeH!.

4 O6o03HauyeHus

C — nposoaumocTb, M3/c (= 103 n/c);

d — AvameTp OTBepCTuUsl, M;

D — BHYTpEHHUI AMameTp U3MepuTenbHON KaMepsl, M;

K5 — CTeneHb cxatus;

Kett, a» Ketr, b — CNELIMANBHBIE 3HAYEHUA CTENEHN CXaTus;

K, — cTeneHb cxatus Hacoca Npu HyNeson NPOU3BOANTENIbHOCTH;
L — anuHa oTBepcTus B Avadparme, m;

M — monsapHas Macca rasa, Kr/Mofb;

Py — MUHUManbsHoe paboyee AasneHue, MNa (unu m6ap);

p, — BnyckHoe Aasnexue, Ma (unu mbap);

Pimax — MakcumanoHoe pabovee gasneHue, MNa (unu m6ap);

p, — BbINyckHoe AaBneHue, Ma (unu mbap);

P, P, — cneumnanbHble 3HaueHns aasneHus, MNa (unu mbap);

p. — Hanbonblee BbiNyckHoe AasneHue, Ma (unu méap);

Q — npousBoaUTENbLHOCTL Hacoca, Ma - n/c (unu m6ap n/c);

Q, — HaTekaHue rasa B Hacoce, MNa - n/c (unun mbGap - n/c);

Q7 — Harpyska ucnbitatesnibHbIM rasom, Ma - n/c (unm m6ap - n/c);
Qpnax — MaKcuMarnbHas NpoussoanTensHoCTb, Ma - n/c (unn méap - nic);
Q,, Q, — cneuvarnbHble 3Ha4eHNA NpoussoanTenLHOCTK, Ma - n/c (unn mbap - nic);
R — yHuBepcanbHas rasosas noctoaHHas, 8,314 [x/(Monb - K);
qy,— 6bICTpOTa AenicTBYSA, N/C;

g\p — 6bIcTpOTa AeiicTBuA Npu K 4, paBHOM 1, 11/c;

2
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qys — 6biCTpOTa AelicTBMA (DOPBaKYYMHOrO Hacoca, 51/c;
gy, — OXMAaeman MakcumanksHas 6eicTpoTa gencreus (cm. 6.3), n/c;
T — a6conioTHan (TepmoMHaMuyeckas) Temnepartypa, K.

5 O6opyaoBaHue Ans u3amepeHun 6LICTPOTHI AeUCTBUA

5.1 UsmepuTenbHas kamepa Ans MeToAa MOCTOSIHHOrO MOTOKA: BNyCKHOe AaBneHue 6onblue

104 Na (10-¢ m6ap)

[na aaHHbLIX U3MepEeHU crielyeT UCNONb30BaTb U3MEPUTENbLHYIO Kamepy, Kak NOKa3aHo Ha pUcyHke 1 ¢
HOMMHanNbHLIM AnameTpom D, paBHLIM AuaMeTPy BXOAHOIO OTBEPCTUS Hacoca. BepxHss yacTb kamepbl, Npo-
TUBOMONOXHAA BNYCKHOMY chriaHLly, MOXeT BbiTb NIOCKON, KOHMYECKOW UM HEMHOTO BbIMYKITON C TaKOW Xe
cpeaHen BbICOTOM Hag, conaHLieM, Kak Zirst Nnockor NoBepXHOCTU. MisMepuTenbHas kamepa AomkHa 6biTb OcHa-
WeHa yCTpoMCTBOM Ans obesraxuBaHus, koTopoe o6ecneumBaeT ee paBHOMEPHOE HarpeBaHue AJsi AOCTKe-
HUA MMHUManbHOro paboyero faBneHus.

[nsa HacocoB c anaMeTpoM BryCKHOTo chnaHua MeHee HomuHanbHoro guametpa DN 100, anameTp kKame-
pbi aormkeH cootBetcTBoBatb DN 100. [NMepexoa k ByckHOMy (hnaHLy Hacoca NPOM3BOANTCS C MOMOLLLbIO KOHW-
YECKOro nepexogHuKa Ha 45°, KOpOTKOro HacTOMNbKO, HACKOMbBKO 3TO BO3MOXHO, KaK MOKa3aHo Ha pucyHke 1.

1,5D

0,1D
\:\
0,5D
o

45°

1—Tpy60onpoBoA ANs BNycka ra3a; 2 — NoACoeAMHEHWe MaHOMeTpa

PucyHok 1 — UamepuTenbHas kamepa

5.2 UameputenbHaa KkaMepa ANl MeToAa CTaHAAPTHOW MPOBOAUMMOCTMU: BMNyCKHOe AaBrieHue

MeHbLe 104 Ma (10-% m6ap)

MameputenbHas kamepa — LUMIUHAPUYECcKON (hOpMbI, KaK Noka3aHo Ha pucyHke 2. Kamepa goskHa
6bITb OCHaLLEeHa YCTPOMNCTBOM Af1si 06e3raxvmBaHus, kKoTopoe obecnevmBaeT ee paBHOMEPHOE HarpeBaHue s
DOCTUXKEHUSt MMHUMarbHOro paboyero AaBneHus.

OuameTp oTBepcTUS Anadparmbl BbiGMpaeTcs B COOTBETCTBUM C OXUAaeMol BbiCTpoTol aeicTeus, U
omkeH BbITb TakuM, YTOBbLI COOTHOLLIEHME AaBneHuii p, U p, Haxoaunock Mexay 3 n 50. CneayeT yuuTbiBaTh,
4TO MpW BMYCKHOM AaBrieHun p, AnvHa ceo6oaHoro npobera Monekyn rasa B OTBEpCTMM Gbina He MeHee
AnamMeTpa OoTBepCcTusa d.

[nsi HacocoB ¢ AnameTpPOM BNyCKHOro chrnaHua meHee HomuHansHoro guametpa DN 100, anameTp kame-
pbl gomkeH cooTBeTcTBoBaTh DN 100. MNepexoa k BNyCKHOMY (hriaHLy Hacoca Npou3BOAMTCS C MOMOLLbIO
KOHMYECKOro NepexoHuKa Ha 45°, kak Noka3aHo Ha pucyHke 1.

Ins HacocoB ¢ anameTpoM BryckHoro ¢dnaHua 6onee DN 100, HOMUHanbHLIM guametp D Kamepbl
DormkeH ObiTb paBHbIM (hakTU4YecKoMy AUaMeTpy BNycKHOro chriaHua.
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5.3 MaHomeTpbI

OGulee U3MepeHve AaBNEHUA [OMKHO BbLINOSHATLCA MPU NOMOLUM KanuGpoBaHHLIX MaHOMETPOB C
norpeLUHocTbIo He Gonee 5 % Ans aaeneHui 6onee 104 Ma (10-6 m6ap), u He 6onee 10 % — Ans AaBNeHwi
HWXe AlaHHON BENUYUHDI.

lNocne OKOH4YaHMA WU3MEpPEeHW PeKOMEeHAYeTCs NPOBOAWTL NPOBEPKY KanuGpoBku MaHOMeETpa(oB),
HanpumMep NyTem CPaBHEHUs C STANOHHBIM U3MEPUTENBHBIM NPMGOPOM Ha MECTE M3MEPEHUSI.

Mpu ncnonbaoBaHun nsmepuTenbHoM kamepbl (CM. 5.2) cornacosaHHas pabota MaHoMeTpa moxeT 6bITb
AOCTUrHyTa NnyTeM coeauHeHus B Touke B rasonanyckHow nnkmm (Tpy6onpoBoaa), BeayLueil K BbIXOAY Hacoca
B HWXXHEW YacTu Kamepsbl (CM. pUCYHOK 2). Perynupyemblii Knanas ans Harnycka rasa B AaHHbli TpyGonposog
[OOIKEH OTKPbIBaTLCS TakuM 06pa3oM, YToGbl nonyunTe NpubnuautensHo Tpebyemoe aasnexne. MNocne cra-
GunumsaLumn, MaHOMETPbI B yKa3aHHbIX TOUKax OyAyT AaBaTb OAMHAKOBbIE NOKa3aHus (p, U p,). Ecnu nokasanus
He CoBMafialoT, MOXHO BBECTU TpebyeMyto KOppeKLMIo Hanycka rasa.
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PucyHok 2 — UsmepuTtenbHas kamepa

6 MeToabl M MeTOAMKU NPOBeAeHUA UCTIbITaHUIA

6.1 O6wwne nonoxeHus
a3kl ANS UCMbITaHWUA OOMKHBI MMeTb YucToTy 99,9 % (No Macce): a3oT, BOJOPOA, renuii U aproH.
6.2 NamepeHue napuunanbHOro faBrieHUsA

[ns namepexuns BbINYCKHOMO AABNEHUS MOXET UCMONb30BATLCS MAHOMETP C NOBYLLKOW.

[ns nsmMepeHns BNYCKHOro AaBNeHNsi MOXET UCTOMNb30BaThCsl razoaHanusaTop napLuansHoro Aaere-
HWS1, OCHALLEHHbI MaHOMETPOM aBCOoNIOTHOTO AaBMNEHUS.

lasoaHanuaaTopbl NapLuanbHOro AaBMeHNs, NCNosib3yeMble Ha BXoZe Hacoca, JOMKHbI UMETb JoCTa-
TOYHYIO Pa3peLualoLLyIo YyBCTBMTENBHOCTb B AnanasoHe MaccoBbix uncen ot 1 go 100.

6.3 Bbi6op pa6ouux xapakrepucTuK hopBaKyymHOro Hacoca

BbicTpoTa AeiicTBUSA G, TYPGOMONEKYNAPHOro HACOCa 3aBUCHT OT BLICTPOTLI feCTBUSA gy, NPU HYNEBOM
nepenage AaeneHwii (p, = p,), cTeneHn cxatus K, npu Hynesoii npoussoamTensHoCTM (Q = 0) un GbICTPOTHI
[SICTBUA G,z HOPBAKYYMHOIO HACOCa B COOTBETCTBUMN C ypaBHEHNEM

4
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BbiBoa AaHHbIX YpaBHEHWI NpUBeAeH B NPUNOXeHNU A.

Anane6onblumx sHaveHnin K, (Hanpumep, Ans Bogopoga, K, ~1000), Ha 6bicTpoTy AeicTeusa TypGomone-
KyNSIpHOro Hacoca BNusieT NPon3BoANTENLHOCTL hopBakyyMHOro Hacoca. [laHHoe BfnsiHUe MOXeT cuuTaThbes
HeGOoMbLIMM, ecrin hOopBaKyyMHBIA HAcoC UCMOMNb3yeTcs ¢ BBICTPOTON OENCTBUS G5 ANS BCETO AManasoHa
[aBeHWi, BbIBEAEHHON 13

v <0,05K, unm g5 >20 [C’Lj , 3)
K
Qvs 0
rae q,, — oXuaaemas makcumarnbHas 6bicTpoTa AeNcTBUS TYpBoMoneKkynsapHoro Hacoca.
B cooTBeTCcTBMM C HepaBeHCTBOM (3) MOXHO BbIGpaTh Nnoaxoaswuii popBaKkyyMHbIA Hacoc Ans rasa ¢
U3BECTHLIM 3HaveHueM K, 13 cneumdukaumnm TypboMoneKynspHoro Hacoca.

6.4 BbicTpoTa AecTBUA

Mpu MaeanbHbIX YCroBUsiX, BEICTPOTa AEUCTBUA — 8TO 06BLEM rasa, NPOoXoAaALniA U3 U3MePUTENLHON
Kamepbl Yepes BXOAHOe 0TBePCTHE Hacoca 3a eAMHULY BpeMeHW. Ha npakTuke 6bICTpoTa AeACTBUS AaHHOMO
Hacoca ONns AaHHOro ras3a YCMOBHO NPUMHUMAaETCSt PaBHOM OTHOLLEHMWIO MPOU3BOAUTENbHOCTM Hacoca Ans
[AaHHOro rasa K paBHOBECHOMY AaBNeHUIo B onpeaeneHHoM MecTe.

EavHULEl n3MepeHust, NpuHATbIe Ans GbIcTPoTH AecTBUS, gy, (M3/4) unu (n/c).

6.5 MeToabl usmepeHUs 6bICTPOTLI AEACTBUA

6.5.1 MeTop Ans BNyckHOro AaBneHus, 6onbwero 104 Ma(10- m6ap): MeToa NOCTOAAHHOrO NOTO-
Ka

Ana namepeHns BLICTPOTLI AENCTBUA G\, UCNONBb3YETCA MeTo/ MOCTOAHHOTO MOTOKA, KOTOPLIN YCTaHaB-
nuBaeTcs perynMpoBKoi BHe M3MepUTensHoN kamepbl. ECnv gasnenue p, B usmeputensHon kamepe, nsmepsi-

eMoe MaHOMeTpPOM Ha ornpeaeneHHON BbIcoTe Haf HKHUM chriaHLeM (CM. pUCYHOK 1) ocTaeTca NOCTOAHHBIM,
BbicTpoTa AeiicTsuA g, onpeaensieTcs

g=—2 “
P1—Po

rae by — MUHUManbHoe paboyee AaBrieHne B U3MepUTENbHON kaMmepe (cM. 6.9).

C yBenu4eHnem TOYHOCTU pacxo4oMepa, AaHHbIN Npeaen AaBneHns MoxeT ObiTb cMeLleH Ha obnacTb
HU3KOro AaBNEeHUsA.

6.5.2 MeTtoa AnA BnyckHoro AaBneHus, MeHbwero 10~* Ma (10-° m6ap): MeToa cTaHaapTHOW
NpoBOAUMOCTHU

Ana namepernsa GbICTPOTHLI AGACTBUSA G, NPUMEHAETCA METO/, MOCTOSIHHOTO AAaBMIEHNUN, 3BECTHbINA KaK
MeToA «CTaHAapTHOW NPOBOAUMOCTUY, rae Anadparma ¢ oTBepcTUEM (CM. PUCYHOK 2) pasaensaeT uamepu-
TenbHYIo Kamepy Ha Ase YacTu. [laBreHne B KaXaon 4acTu Kamepbl U3MepsieTCA MaHOMEeTpaMu ¢ 0AUHaKOBOM
YyBCTBUTENBLHOCTLIO. BbICTPOTa AencTBMA onpeaenaeTca

qv=c[M_1} (5)
Pp —Pob

rae C — pacyeTHast NPOBOANMOCTb, yduTbiBaOLWaaA pasmMep oTBepcTuUa n CBOWCTBA rasa.

Dasnenns p,, 1 py, B BEPXHEil 1 HKHEI HacTax kamMepbl U3MepsitoTes Nepef HanyckoMm rasa. MNposoau-
MOCTb OTBEPCTUA C AMamMeTpoM d 1 TOMLLMHO L MOKHO paccuuTaTh o chopmMyne
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(6)

RT| 1
C=1/"— 1 |a?
3a2M |, L

d
rp,eLL — MONPABOYHbIN KO3 DULMEHT, KOTOPbLIN MOXET BbiTh ONpefeneH Kak CpeaHss BEPOSTHOCTb Mpo-
1+=
T
nyckHo# cnoco6HocTH. Mpu 3Ha4eHNN KOHCTaHT R = 8,314 /(mons - K), M, = 28,8 - 10-3kr/monb,
T =293 K =20 °C v paamepax L v d, B M, BolpaxxeHue (6) npuHuMaeT Bua,
2
Cir= d , €CIM NpoBoAUMOCTb C namepsetcst B M3/c, unm
1
1+ L
d
2
Cir= m, ecnunposoaMmocTb C nsmepsieTcs B n/c.
1
1+ L
d

6.6 Metoauka npoBegeHUA UCNLITAHUMA

6.6.1 Metoauka npoBefeHUs U3MEPEHUH METOAOM MOCTOSIHHOIO NOTOKA: BNYCKHOE AaBrieHUue
6onbuwe 10~4Ma (10 m6ap)

N3meputenbHas kamepa aAns npoBeAeHUsi UaMepeHui NpeicTaBneHa Ha pucyHke 1, cxema uameputenb-
HOro 060pyA0BaHUsA NoKasaHa Ha pucyHke 3. [pu 3akpbLITOM KIanaHe Hanycka rasa 5 B usMepuTenLHoi kKamepe
JOMMKHO YCTAHOBUTLCA MUHUManbLHOe pabovee aaBneHue (cM. 3.4). 3aTeM B UBMEPUTENBHYIO KaMmepy Yepes
knanaH 5 HanyckaeTcA ras. MamepeHua BLINOMHAIOT NPy BO3pacTaloLLel BenuumHe AaBneHnsl, YTo nossonsiet
npaBuIbHO MCNONbL30BaTL pacxoaomep 6.

r— - 7
| 10 |
| |
| |
| |
- | 2l ' s |
6 | ° I
] 7
| |
| |
N I |

X
J%’

8 YNAPHbIA Hacoc; 4 — KnanaH Harnycka rasa; 5 — KnanaH Hanycka rasa;
6 — pacxogomep; 7 — MaHOMETp (AN UMepeHus p,); 8 — maHoMeTp
(Ans usmepetus p,), 9 — oxnaxpaemas nosyLuka; 10 — HarpesarerbHas

2 py6awika; 77 — perynupyemsiii knanaH

4 E § 11 9 _® 1 — nsMepuTensHas kamepa; 2 — opBaKkyyMHbIi Hacoc; 3 — TypGomone-

PucyHok 3 — Cxema 060pyi0BaHus AN UamepeHus ObICTpOTbI
[ercTBUS METOAOM NMOCTOSIHHOrO NOTOKa
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lMNocne pocTukeHns HEO6XOAMMOro AABNEHUs1 HYXXHO NoAoXAaTe 5 MUH. 3aTeM n3MepuTb AaBreHve,
Temnepartypy, AaBreHne oKpy>KaloLein cpeabl M 40MyCTMMYI0 GbICTPOTY fencTBUs (MPY MCMOSIb30BaHUM Pacxo-
Aomepa) unm o6beM BbITECHAEMOrO rasa 1 Bpems (Npv Ucnonb3oBaHWn oTkanmbposaHHoM GlopeTku). Ecrm
GbicTpoTa AelncTBUS ocTaeTcs cTabunbHOW B npeaenax koneGanuini+1 % B Te4yeHne 5 MUH, U3MepeHue MOXHO
cuuTatb BepHbiM. Ecnin BbicTpoTa AeiicTBuS He cTabunbHa M3-3a NMEpPexofHOro COCTOsiHWS, TO criefyer
NnoAoXaaTh, NOKa OHa He cTabunuaupyeTcs.

Npu namMepeHnn Npon3BoaMTENBHOCTU B TeueHne Gonee 60 ¢, faBnexHne p, B 3MepUTESILHON Kamepe
Heo6X0AMMO M3MepsATh Kaxayto MUHYTY. Ecnv npu namepennn gaeneHus nponM3BoauTeNbLHOCTL Konebnercs
6onee 4yem Ha £1 %, nsmepeHve cnegyet NOBTOPUTDb, NOKa AaHHbIE He cTabunuanpyiotcs. Nponasogutens-
HOCTb 3anUCbIBAETCA KaK CPEAHSA BENUYMHA 3Ha4YeHN I U3MEpEeHus.

[aeneHne p, HYXXHO N3MEepATb, KaK MMHUMYM, B TPEX TOYKaX B KaXAOM ACATUHHOM iManasoHe /10 3Ha-
yeHus, rae p,/ip, = 2vnu

P, =2p,. )

6.6.2 Metoauka npoBeAeHUs U3MEPEHUM METOA0M CTaHAAPTHOM NPOBOAUMOCTU: BNyCKHOE [1aB-
nexHue meHbLwe 104 MNMa (106 m6ap)

CxeMa na3meputenbHoro obopyaoBaHusi nokasaHa Ha pucyHke 4. CHauana, npy 3aKpbITbIX KranaHax
Harnycka rasa MMHMMarnbHoe pabouee naBneHue byaeT npeobnaaars B U3aMepuUTENLHOM kamepe (cM. 6.9). Ma3
HanycKaeTCsl B UaMepuUTenbHYH Kamepy Yepes KnanaH Hanycka rasa 5. UamepeHus NnpoBoAAT C NOBbILLAIOLWN-
MUCSl iaBINEHUSIMU, HauMHasi ¢ ABOMHOWN NOPOroBOi BENUUMHLI MUHMMarbLHOro pabouero naenexusi. Korpa
Tpebyemoe faBrieHMe AOCTUrHYTO M OCTaercsi cTabunbHbiM B TeYeHue nocnepylowmx 5 MuH B npepe-
nax +5 %, gaHHOe n3MepeHne MOXKHO CHUTaTb BEPHbIM.

- 7
| 11 |
| 7|
| 1 -H-®=pa
5

| O
| P \// 8 :
%—H‘ o)

1“5 HHD
| 9 |
L1 1

l;ﬂ}—'_®

12 |10
2

|

1 — uamepuTenbHas kamepa; 2 — hopBakyyMHbIii Hacoc; 3 — TypGoMonekynapHbIiA Hacoc; 4 — KnanaH Hanycka rasa; 5 — KnanaHo!
Hanycka rasa; 6 — MaHoMeTp (Ans u3MepeHust p2); 7 — maHoMeTp (AN u3MepeHus pa); 8 — maHoMeTp (Ansi usmepeHust pb);
9 — aHanuaaTop ocTaTouHbIX rasoB; 70 — oxnaxpaaemasi roByLuka; 17 — HarpeBaTenbHasi pyballka; 12 — perynvmpyembiii Knanas

PucyHok 4 — Cxema o60pynoBaHus ans uamepeHus 6bicTpoTbl A€ACTBUA METOA0M MOCTOSHHOTO AaBNEHUsA
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Ecnu gaBneHune HecTabunbHO M3-3a NEpexoaHOro pexuma, To criegyet noaokaaTh ero crabunusauvm.
WamepbTe pasneHuns p, 1 p, =P, BMECTE C BbiMyCKHbIM AaBeHnem p, 1 Temneparypoi. Ecnv npu nsmepexmn
OAHO U3 faBneHni konebnetcs 6onee YeM Ha 5 %, usmepeHwue cregyeT NOBTOPUTDb, NOKa AaHHbIE He cTabunm-
3upytoTcs. Npon3BoAMTENLHOCTL 3aNUCLIBAETCH Kak CPEAHSIN BENMUYMHA 3HAYEHUIA U3MEPEHUS.

MpoBoAAT U3MepeHUs, Kak MUHUMYM, B TPEX TOYKaX B KaXXAOM [ECATUMHOM AuanasoHe 0 [aBneHus
Py, = 1-102Na (1 - 10-° MGap) unu fio AaBrEHNs, NPU KOTOPOM CPefHsisl ANMHa cBOGOAHOTO NpoGera Monekyn
rasa B BepxHei 4acTu UsMepuTenbHOW KaMmepbl CTaHeT MeHbLe 2d (d — anameTp OTBEepCTUS).

Ecnu namepeHue GbiCTpOTbl AelUCTBUS HEOOXOOUMO NpOAOmkUTL NpU Gonee BLICOKMX AABNEHUsIX,
TO criefyeT NpYMEeHATL MeTOANKY, yKasaHHyo B 6.6.1.

6.6.3 OueHka uamepeHu#

Hanecute Ha nonynorapudmuyeckuii rpaduk (CM. pUcyHok 5) kpuyio 6bICTpOTHI AecTBUSA G, TypGOMO-
NeKYNAPHOro HACOCa OTHOCUTENBHO BNYCKHOTO AABNeHUs (p, = p,). 3aT€M Ha TOT Xe rpamK HaHECHTE KPUBYIO
6bICTPOTbI AENCTBUA G5, UBMEPEHHYIO Ha BxoAe TYpGOMOMEKyNsApHOro HacoCa OTHOCUTENBHO P,, TaK YTOGbI
nokasaTtk Tvn hopBaKyyMHOro Hacoca. [lnanasoH abcLucesbl NOKpoeT BeCb AMana3oH asnexnia p, u p,. Cneay-
€T yKasaTb MMHUMarbHble paboune gasneHus TypboMoneKkynspHoro n ¢bopBakyyMHOro HacoCOB.

»

A ay

_\
[$)]
T

BbicTpoTa AeicTaus, n/c
)
T

[$1)
=]
1

dvs

or—TF 1T 71717 T1*>
10 107% 104 1072 1072 107" 10°
BnyckHoe pasneHue, 102 Ma

PucyHok 5 — Mpumep KpnBo# BbICTPOTLI AEWCTBUA

6.7 MakcumanbHas Npou3BOAUTENbLHOCTb

6.7.1 MeToa uaMmepeHusi

Mo kpaiiHel Mepe, xoTA Obl ANA ABYX TMNOPa3mMepoB (hopBaKyyMHbIX HACOCOB, UBMEPLTE NPOU3BOAU-
TENbHOCTb Q Kak (PYHKLMIO BbIMYCKHOIO AABIIEHUSA P,, MOKA HACOC pabGoTaeT npy yCroBUsiX, yKa3aHHbIX NPOn3-
BoauTenem. MameputenbHas kamepa ns NpoBeAeHUs U3MEPEHUIi NpeAcTaBneHa Ha pucyHke 1. Heo6xoaumo
obecneunTb HanuumMe NOAXOAALMX AATYMKOB [N KOHTPOnNs npeaenesHoro(bix) napametpa(oB)(cm. 3.2). Mocne
[OCTVXEHWUS1 MaKCUManbHON NPOU3BOAMTENBHOCTN Q, .. BCE KOHTPONUPYEMbIe NoKasaHus OMMKHbI cTabunu-
3MpOBaTLCA U HE NPEBbILLATh NPeANMCaHHbIN NpeaenbHbIA TapameTp Anst MUHMManbHOro Bpemenu 4 . Mpea-
noyTuTenbHee, YToBbl OAMH U3 hOpBaKYYMHbLIX HACOCOB Oblfl MEHbLLUE APYroro, C NPOU3BOAUTENbHOCTHIO,
yka3aHHOW nponsBoauTeneM, a Apyrovi Hacoc — bonblue npumepHo B 5—10 pas.

[laHHas meToguka HanpaBneHa Ha NPOBEPKY AaHHbIX, YKa3aHHbIX MPOM3BOAUTENEM HAacoca, U NO3TOMY
OHa siBNsieTca Hepaspyluawwein. OfgHako ee He cneayeT UCMONbL30BaTh AMNS onpeAeneHus NpeaenbHOro
napameTpa.

6.7.2 MeToguka npoBefeHUA UCTIbITAHUNA

MoacoeauHUTe Hacoc K UsMepuTenbHOM kamepe (cM. 5.1), koTopasi obecneurBaeT NOCTOAHHbLIN NOTOK
rasa v usMepeHme BNyCckHOro JaBneHus p,. PopeBakyyMHas MarucTpanb A0mkHa 6biTh 060pyaoBaHa MaHOMeT-
POM A5 UISMEPEHMS BbINYCKHOTO AABNEHUA P,. [T0CTENeHHO (NoCTyneHYaTo) ysenmumsainTe NoToK rasa ¢ Bbico-
KOBaKyyMHOW CTOpOHbI. [MokasaHus OaT4MKOB nepen 3amnucbio AOSKHbI cTabunuavposatben (cM. 6.6.1).
UcnbiTaHne cumMTaeTcsl HEBEPHbLIM, ECIM NOKa3aHUs XOTs 6bl 04HOTo M3 AaTYMKOB He cTabunbHbl. UcnbiTaHne
HY>HO NPOBOAMTb C MaKCUMarbHOW NPOU3BOANTENBHOCTBIO Q.. B TEUEHUE MUHUMYM 4 Y, BCE NOKA3aHWUs
OOMKHbI HAXOAWUTBLCS B Npeerax, yka3aHHbIX BbiLLe.

8
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6.8 Haubonbluee BbiNyckHOE AaBneHue

6.8.1 MeTop uamepeHus

Hanyckas ncnbitaTenbHelil ras B hopsakyyMHyo MarucTparnb, yBenuybTe BbiNyckHoe AaBneHue p, 1
ycTaHoBUTE ero A0 3HaveHus cteneHun cxatnsa K, = p,/p, = 2. BeinyckHoe aasnexue p, byaeT ABNATLCA Hau-
BObLUMM BbINYCKHBEIM AaBNEHNEM p,.

Ucnonb3ayliTe cxemy o6opyaoBaHus, NokasaHHy Ha puUcyHke 3, koTopas obecrneynsaeT NOCTOSHHLIN
NoTOK rasa u usMepeHwvie BNyckHoro AaBneHus p,. PopeakyymHasi MarucTparsb AomkHa BeiTe 060pyaoBaHa BTO-
PbIM KNanaHoM Hanycka rasa (knanaH 4 Ha pycyHke 3) U MaHOMETPOM AN U3MepPeHNs BbiMyCKHOro AaBreHus
p,. icnonbayeMeblii popBakyyMHbIN Hacoc AoskeH paboTaTh ¢ BOMHON HarpysKoi UcnbITaTenbHoro rasa npu
OXnOaeMoM AasneHm p, = p,..

6.8.2 MeToauka npoBeAeHUA UCNbITaHUA

Mepep Hamnyckom rasa B U3MepUTENbHOM KamMepe AasreHne AOMKHO BbiTb cTabunbHBIM p, < 1072 Ma
(10~ mBap), Tor4a MOXHO BbIBECTM COOTHOLLIEHWE HaTekaHWs rasa B Hacoce Q, < Py q .

Mpwn NoCTOAHHOM NOTOKE UCNbITaTeNbHOro rasa Q; ysenuibTe AasneHne p, B hopBakyyMHON MarucTpa-
nn, NPOAOIKas HaNycKaThb B Hee ra3 Ans McnbiTaHnin. 3anunTe 3HaveHe 4asneHns p, 1 p,; OHU AOIDKHBI BbiTh
ctabunbHbl B npegenax 10 % 3a nepuog spemerun 6onee 15 MuH.

B 3aBMCUMOCTM OT TUMa Hacoca AaHHOE N3MEePEHNE MOXHO NMPOBOAUTL NPU ABYX PasnnYHbIX 3HAYEHUSX
p,. Ecnu ana p,, namepsiemas Ky , 970 1,5 <Ky , <2, anpu p,, usmepsiemas K , 3102 <Ky, |, <4, 70 faBne-
HWE p, MOXXHO MHTEPMONMPOBATL U3 3TUX ABYX 3HAYEHWIA P, Py

6.9 MuHumanbHoe pabo4ee AgaBneHue

6.9.1 YcnoBus ucnbiTaHun

YcnoBusa UcnbiTaHnin TypboMonekynsipHoro Hacoca (4actoTa BpalleHusi, CMasovHast XX1akocTb U T. 4.)
YKa3bIBalOTCSl MPOU3BOAUTENEM, TEMMEpaTypa OKpYKatoLLeln cpeabl AOMKHa COXPaHATLCA B UHTepBarne oT
15 °C po 25 °C B TeyeHue Bcell npoueaypbl ucneitaHusA. Mocne ykasanHoro npouecca obesraxunsaHms
(cM. 6.9.2 nnn 6.9.3) 06opyaoBaHMe AOMKHO HaxoAUTbes MpU cTabunbHol TemnepaType B npegenax =3 °C.

[ns faHHOro n3MepeHnst UCMonb3yrT cxemMy 06opyaoBaHUs, NoKasaHHYHo Ha prcyHKe 3.

6.9.2 MeToguka npoBefeHUA UCNbITaHUA ANA HACOCOB ¢ MUHUManNbHbLIM pabouum gaBneHuem
6onbluum 104 Ma (106 M6ap)

Yepes yac nocre 3anycka Hacoca U3MepuTenbHyt kamepy (cM. pucyHok 1) HarpesaioT 6onee 3 4 go
Temnepatypbl 120 °C. Ecnu TypboMoneKynsipHbii Hacoc 06opyaoBaH YCTPOMCTBOM Ansl obesraxuBaHusi, To
ero o6esraxuBatoT NPOrpeBoM B COOTBETCTBUMU C UHCTPYKUMEN NponssoauTens. Temnepatypa BepxHel yactu
TypbOMONeEKyNAPHOro Hacoca AOMKHA KOHTPONMPOBATLCA B Npeaesiax, yCTaHOBNEHHbIX 3TOW MHCTPYKUMEN.
ObesraxuvBaHne TypbomMoneKynsapHOro Hacoca u UsMepuTenbHOM kKaMepbl criedyeT 3aBepluaTb OAHOBPEMEH-
Ho. Mpouecc o6e3raxuBaHusa 3anucbiBaeTCs B oTyeTe 06 UcnbiTaHun. MoHUsaunmoHHbIe MaHOMeTpbI Aerasu-
pylOTCSl B COOTBETCTBUMN C PEKOMEHAALIUSAMU NPOU3BOAUTENS BO BpEMs U B KOHLIe npoLiecca obesraxusaHus,
He nosgHee, YeM 3a 2 4 40 Havana uamepeHus. [laBneHue B BbIXOOHOM cedeHUU TypboMonekynsapHoro Hacoca
3anucbiBaeTCs B TO XK€ BPEMSI.

[laeneHue p, B UsMepuTenbHON KaMmepe, UsMmepsiemoe Yepes 48 4 nocrne OKoHYaHWUA o6esraxmeaHus nNpo-
rpeBoM, SIBMSeTCA MUHMMarbHbIM pabounm aaeneHvemM TypbomMonekynspHoro Hacoca. UameHeHue byHkuum
AaBeHNs1 0T BpeMEHU He AOIMKHO BbITb HapacTaloLWUM.

6.9.3 Metoauka npoBefeHUsI UCNLITAHUA ANSI HACOCOB C MUHUMaNbHbIM paboynum AaBneHuem
MeHbLwum 104 Ma (10-5 mGap)

Bo BpeMs yCTAHOBKU U3MEPUTENLHOW Kamepbl (CM. pUCYHOK 1) Heobxoaumo cobniogatb TpebosaHus,
npeabsaBnsieMble K TexHonorum UHV (cBepXBbICOKOTO BakyyMa).

Yepes 14 nocne 3anycka Hacoca U3MepUTerbHYIO Kamepy HarpeBaloT 40 MakcUMarnbHOW TemnepaTtyphl
300 °C. Ecnn TypbomonekynapHblin Hacoc 0b6opyaoBaH yCTPOUCTBOM Ans obesraxkuBaHus, To ero obesraxu-
BalOT NPOrpeBOM B COOTBETCTBUN C UHCTPYKUMEN NponssoguTens. TemnepaTtypa BepxHen vYacTn Typbomoneky-
NAPHOrO  Hacoca [AOMKHa KOHTponupoBaTbCA B MNpedenax, YCTAHOBMEHHbIX 3TOW WHCTPYKUUEN.
O6esraxuBaHue TypOboMONeKynApHOro Hacoca U U3MepuUTeNnbHON KaMepbl crieayeT 3aBepluaTb OAHOBPEMEH-
HoO, kKorga gocTturaeTca gasneHune, B 100 pas npesbiwatollee oxvgaemMoe paboyee aaBneHne, HO He NO3aHee
yem vepes 48 u nporpesa.

Mpouecc obesraxmsaHna 3anucbiBaeTcs B oT4yeTe 06 UcnbiTaHn. MoHUM3aUMOHHbIE MaHOMETpbI Aerasu-
pYIOTCA B COOTBETCTBUN C peKOMEHAALUNAMN NMPOU3BOAUTENSI BO BPEMS U B KOHLIE NpoLiecca obesrakuBaHus, He
nosgHee, Yem 3a 2 4 Ao Havyana namepeHus. [laBneHve B BbIXOAHOM cevyeHUn TypboMONEKynspHOro Hacoca
3anuncbiBaeTCs B TO Ke BPEMSA.
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OasneHune p, B n3MepuTenbHON kKaMmepe, U3mMepsieMoe Yepes 48 4 nocre okoH4YaHUs obearaxuBaHns,
ABMAETCA MUHUMAIbHBIM pabouynm AaBneHneM TypGoMonekynsipHoro Hacoca. MameHeHWe dyHKLMK aaBne-
HWA OT BPEMEH He JOMKHO BbiTb NONOXUTENbHBIM.

6.10 CTeneHb cxaTus

6.10.1 MeTopn uamepeHusn

CreneHb cxaTuns onpedensieTcs NyTeM Harycka rasa B BblNyCcKkHOM Tpybonposoa Typ6oMoneKynsipHoro
Hacoca 6e3 Hanycka rasa B UaMepuTesbHYto KaMepy.

6.10.2 YcTpoicTBO ANA UCNBLITaHUA

a3kl ANA NCNbITaHUA OMMKHBI UMeTb YACTOoTY 99,9 % no macce. [laBneHue sanucbiBaeTcs NO NoKas3aHu-
AIM YCTPOWNCTB, OTKannbpoBaHHbIX AN UCMbiTaTeNbHOro rasa. Mcnonb3yinte obopyaoBaHue, ykasaHHOe Ha
pucyHKe 1. PekomeHayeTcsl UICMoMb30BaTh YCTAHOBKY HECKOMBbKUX MaHOMETPOB Ha pasHble AnanasoHbl 4as-
neHus p,. Knanax Hanycka rasa 4 (CM. pucyHok 3) ycTaHaBMMBaeTCA Y BXOAHOMO 0TBepCTUA hopBaKyyMHOro
Hacoca A5 U3MEHEHUS BbINYCKHOTO JaBIIEHNA p.,.

MaHomeTp 8 fomKeH ycTaHaBNMBaTbCS Kak MOXHO Brvbke K Bbixoay TypboMONeKkynsapHoro Hacoca, Ha
BbINyCKHOM Tpy6onpoBoae, AnaMeTp KOTOpPOro AokeH 6biTh paBeH AuameTpy BbixogHoro chnaHua. CoeanHu-
TenbHbIA TPYGONPOBOA K MaHOMETPY AOSIKEH ObITh NepneHauKyNapeH K IMHUA OCU BbINYCKHOMO OTBEPCTUSA.
Heob6xoammo, 4tobbl oH 6bIN ABHO CMelLLeH oT TpybonpoBoaa Hanycka rasa.

Ana cHwkeHuA konuyecTsa Nboro Apyroro rasa Ha BxoAae TypboMONeKynApHOro Hacoca CTPOro peko-
MeHAayeTCcA B kavecTBe (hopBakKyyMHOro Hacoca UCMonb30BaTh Apyroi TypbomonekynapHbIv unu ancdy3noH-
HBbIA Hacoc. 3To CHUXKaeT AaBneHue Ha Bbixode p, Ao 1072 Ma (10~* M6ap) M HeT Heo6XoAMMOCTM UCMONb30BaThL
oxnaxaaemyo fIOBYLLKY.

6.10.3 Metoauka npoBeAeHUA UCNbITAHUA

na kaxaoro UCnbITaTeNbLHOro rasa — cHavarna noacXkAnuTe, Noka MUHUManesHoe paboyee aasneHue p,
6yneT nony4yeHo B U3MepuTenbHon kamepe. UTobbl amepeHue 6b1no BepHBIM, COOTBETCTBYOLLEE BbIMYCKHOE
AaBneHwe p,, AOMKHO 6bITb MeHee 0,1 Ma (10-3 MGap).

OTKpbIBaiiTe KnanaH Hanycka rasa 4 nocTeneHHo, 4Tobbl AaBneHne p, NOBLIWANOCH NocTeneHHo. 3Have-
HWS BBIMYCKHOO AABIEHUs p, U BXOAHOO AaBneHus p, (abconioTHoe 1 NapumnanbHoe) 3anuchbiBaoT 0HOBpe-
MEHHO, Korja oHW cTabunbHel B npeaenax =5 % B TedeHne 5 MuH. CteneHb cxaTna K BbIMUCNAIOT o hopmyne

K= P2=Poz (8
P1—Poq

NamepeHns sannceiBaTb, kak MUHUMYM, B TPEX TOYKaX B KaXXOOM AeCATUMHOM AuanasoHe BbiNyCKHOro
OaBneHus.

6.10.4 OueHKa usMepeHUn

HaHecuTe KpuBY!to BNYCKHOTO Ai@BNeHUs p, OTHOCUTENLHO p, Ha rpaduke B norapugpmmyecknx koopanHa-
Tax. YKaxuTe MUHAMansHoe pabodee aaeneHue p,. 3aTem Ha rpaduk HaHecuTe KpUBYIO CTeneHn oxaTua K
OTHOCUTENBHO p,. a3 Ans ucnbITaHN AoHKeH BbITb YETKO yKasaH Ha Kaxaon anarpamme.

6.11 BubpauunoHHbIe XxapaKTepucTuku

6.11.1 O6Lwee onucaHue

KonebaHve Typb6oMoneKynsapHOro Hacoca U3MepsieTCcsl B HanpasneHun, paguansHoOM Basly 3MekTpo-
Asuratens, B yactoTHOM AuanasoHe oT 10 'y 4o TpexkpaTHOro pasmepa HopMasbHOW YacToTbl (CKOPOCTH)
BpalleHns Hacoca, paboTatoLero npyu HopmarsbHBIX YCNOBUSX Ge3 rasoBoi Harpysku. 3anuceiBatotes o6a
3Ha4eHwus1, yckopeHue konebaHnsi 1 BUGpoCKOpOoCTb.

6.11.2 YcTponcTBo ANA npoBeAeHUs1 UCNbITaHUA

TypbomoneKkynspHblii Hacoc cBOBOAHO yCTaHaBNMBaeTCsl B BEPTUKANLHOM W/WUMM FOPUIOHTANIBHOM
NOMOXeHUN B COOTBETCTBUMN C MHCTPYKLIMEW MO 3KCMTyaTaummn Npon3BoAnUTeNsl, Ha Pe3MHOBOM JIMCTE 4 MM TON-
LLMHOW 1K Ha TBe pAoM 6e3BUBpaLMOHHOM OCHOBaHUWU. OcHoBaHWe MoXeT ObiTb LienbHbIM G10KOM, B NATL pas
npesbILLALLMM Maccy Hacoca, HO He MeHee 100 kr.

BHUMAHMUE! Cneayer npuHATL Mepbl NPeAOCTOPOXHOCTU AnA oGecneyeHusi 6esonacHoOCTU
nepcoHana Ha pabouyeM mecTe.

Ha BI'IyCKHOﬁ dnaHeL, Hacoca yCcTaHaBnuBaeTcCa 3arnyllka B Buae ctaHaapTHOro d)naHu,a M npoknagku.
Haca,qKa(m) AnNA namepenust konebaHumn yCTaHaBnuBaeTCa Ha HacoC Ha NITIOCKOCTU noa NPAMbLIM YITIOM K Bany
anekTpoasuraTens. Paamep AaHHON NNOCKOCTW AOMKEH COCTaBNATL He 6bonee 1/10 oT HanGonbLuero pa3Mepa
Hacoca, B CTOPOHE OT LieHTpa Macc Hacoca.
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Mpv NoAroTOBKE Hacoca Ha UCTbITaTelbHOM 060pYyAOBaHNN BEC Hacoca € ryXuM draHLem He AOMKeH
npesbiwaTs 6onee YeM Ha 3 %. Bo Bpemsi npoBeAeHNUsA UCMbITaHWUIA K HAacOCY HeMb3A MOACOeANHATD AOMNONHU-
TenbHbLIA rpys.

Hacoc noacoeauHsieTcs kK chopBakyyMHOMY Hacocy C NMOMOLUbIO MOKOro wnaHra He meHee 750 mMm
B ANMHY 1 COrHyTOro noAd yriom 90°.

6.11.3 MeToauka npoBeaeHUs UCNbITaAHUA

Mepen npoBegeHNEM U3MEPEHUIA Hacoc AoMmKeH paboTaTe NPW HOpMarbHBIX YCNOBUAX 6e3 Harpysku
rasom, no kpainHen mepe, 30 MuH. MNMocne npoBeaeHNs naMepeHnii GopBakyyMHbIA HACOC HaA0 BbIKHOUYUT.

7 OTy4eT 06 MCNbITaHUW: AONONHUTENbHbIE NapaMeTpbl

OT4eT 06 ncnbliTaHUM OOMKEH coaepXaThb:

a) TVN U CepuiiHbIN HoMep TYPBOMONEKYNAPHOro Hacoca;

6) HOMUHanNbHLIA QUaMeTP U3MEPUTENLHON(bIX) Kamepbl(kaMep) € ykazaHuem guamMeTpa oTBepCcTusi 1
€ro TOJLLMHBI;

B) BeNMYMHY cTaHAapTHOW NPoBOANUMOCTI 1 hOPMYIY, UCMOMb3YHOLWYHOCA AN BIYNCIIEHNIA;

r) MakcumanbHyt TemnepaTypy 1 AnuTenbHOCTb NpoLecca 06e3raxmBaHus;

A) TvN 1 paboTy YCTPoCcTBa, U3MEpSIOLLIEro pacxos rasa;

€) TUM UCMomb3yeMbIX YNIIOTHUTENENR;

X) 3HaYeHUs1 MakcMManbHOW U MUHUManNbHOW TemMnepaTypbl oxNaxaaroLlein Bogbl Ha BXo4e U BbIXoae
Hacoca;

n) pacxopj oxnaxaaroLlen Boabl;

K) Twn, konuyecTBo 1 AasneHune napa npu 20 °C UCnonb3yeMon CMasoUHOM XUAKOCTY;
n) TUN 1 BLICTPOTY AEUCTBUS UCMONb3yeMbIX (hopBaKyyMHbIX HACOCOB;
M) BXOAHYH MOLLHOCTbL MPUBOAHOMO 3neKTpoaBUraTens;
H) 4acToTy (CKOpPOCTb) BpalleHUsl TYypboMONeKkynsipHOro Hacoca;
n) TemnepaTtypy v AaBreHNe OKPYXatoLWwen cpeabl.

8 TpeboeaHusi 6ezonacHocmu

lpu nposederHuu uamepeHuli Heobxodumo cobodame npedbsisnisieMble K 6aKyyMHbIM Hacocam
mpebosaHus 6e3onacHocmu, KoOmopble U3noxeHsi B [1].
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Mpunoxenne A
(cnpaBouHoOe)

BuiBog ypaBHeHui (1) u (2)

Mexay cteneHsamm cxatna K g, Kym 6bICTPOTON AEUCTBUSI Gy CO CBOEN TEOPETUHECKON MAaKCUMATIbHON BENNYMHON
gy NPeanonaraeTcs COoTHOWeHne
KO _Keff
qy= 4y [— .

Ky —1

BuicTpoTa aeictBus qy AOCTUTaeT CBOEro MakCUMyMa G, €cnu 3hpeKTMBHAA CTeneHb cxatus Keff pocturaert
eavHnubl. C apyroii CTOPOHbI Anst MakcumarnbHoh K ¢ = K, BbicTpoTa aeicTBus 6yaet Hynem no onpegenexuio.

OdbdekTnBHas crenenb ckatua Kyx = po/py MmoxeT GbiTh 3anucaHa Kak oTHOWeHne BuicTpoTl AencTeus dop-
BaKYyMHOro n Typ6oMOneKynspHoro HacocoB

ypaBHeHUe NpuMeT Bug

K _av
— 9yvs
q - q ’
oK, -1
Janee cnegyet
K
Ko+ Y0 1
qvs
unu, ymeHbLuas Ha K,
4=
1+¢__
Ko avs Ko
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Mpunoxenne OA
(pekomeHgyemoe)

CpaBHeHUe CTPYKTYpbl MeXAYHapOAHOro ctaHaapTa
co CprKTyp0I7I MeXrocyaapcTBeHHOro ctaHgapta

Tabnwuua OB.1

CTpyKTypa HacTosiLero craHgapTa CrpykTypa mexayHapoaHoro craHgapra 1ISO 5302:2003

Paszpen 8 —

MpumevaHns

1 CpaBHeHve CTPYKTyp CTaHAApTOB NPVBEAEHO HAauMHas ¢ pasgena 8, Tak Kak npeablaylue pasgensl ctangapta u
MX VHblE CTPYKTYPHbIE SNEMEHTHI (32 NCKITIOHYEHNEM NPEANCIIOBNS) MAEHTUYHDI.

2 B mexrocygapctBeHHbIV cTaHaapT 6bin gobaeneH pasgen 8 « TpeboBaHus 6e3onacHOCTY.

Bu6nuorpadun

[11 EN 1012-2:1996* Compressors and vacuum pumps, safety requirements — Part 2: Vacuum pumps
Komnpeccopbl 1 BakyymHble Hacockl. TpeboBaHvusi 6e3onacHoctu. Yacte 2. BakyymHble
Hacochl

* Ha Tepputopum Poccuiickon ®egepauum gencteyet TOCT P 52615—2006.
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