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Mpegucnosue

Llenn, ocHOBHbIe NPUHLMMNbI M OCHOBHOV NOPAA0K NPoBeAeHMs paboT Mo MeXrocyaapcTBeHHON cTaHaap-
Tn3auumn ycrtaHossieHol B TOCT 1.0—92 «MexrocygapcTteeHHaa cuctema crtaHgapTtusauun. OCHOBHble
nonoxexus» n FOCT 1.2—2009 «MexrocyfgapcTBeHHass cuctema craHgapTtusaunn. CtaHgapTbl MeXrocy-
[apCcTBeHHble. NpaBuna 1 pekoMeHaaLuum No MexrocyaapcTBeHHON cTaHaapTi3aumun. Mpasuna paspadboTku,
NPUHATUSA, TPUMEHEHUS, 0GHOBEHNSA N OTMEHbI»

CeefeHus o cTaHgapTe

1 NOATOTOBJ/IEH OTKpbITbIM akuuMoHepHbiM obuecTBoM «Bakyymmalu» (OAO «Bakyymmalu») Ha
OCHOBe COGCTBEHHOrO NepeBoja Ha pPyCcCKkuii A3blK aHr10A3bI4HON BEPCUM CTaHAapTa, Yka3aHHOro B NyHKTe 4

2 BHECEH MexrocyaapCTBeHHbIM TEXHUYECKUM KOMUTETOM Mo cTaHgapTusaunn MTK249 «BakyymHas
TeXHUKa»

3 MPUHAT MexrocyaapCTBEHHbIM COBETOM MO CcTaHfapTu3auuu, MeTposiorMM u ceptudukaumnm
(NpoTokos 0T 29 ceHTA6pSA 2015 r. No 80-IM)

3a NPUHATUE CTaHA4apTa nporosiocosanun:

KpaTtkoe HaumeHoBaHuWe CTpaHbl Kog cTpaHbl CokpalleHHoe HaMMeHoBaHWe HaLWOHaIbHOro opraHa
no MK (MCO 3166) 004—97 no MK (UCO 3166) 004—97 no cTaHgapTusauum
Azepb6aiigxaH A2 AsctaHgapT
ApmeHus AM MuHakoHOMUKN Pecny6nukn ApmeHunsa
Benapycb BY FocctaHpgapT Pecny6nukn benapych
Knprusua KG KbipreiactaHgapt
Poccusa RU PocctaHpgapTt
TagXukucTtaH TJ TapXukctaHgapTt
YkpaunHa UA MMWH3KOHOMPa3BUTUA YKpanHbl

4 HacToawmii cTaHfapT AaBnseTcs MOANMULMPOBAHHbLIM M0 OTHOLLEHWI0 K MeXAYHapOAHOMY CTaHAapTy
ISO 5302:2003 «BakyymHas TexHonorusi. TypboMosiekynsipHble Hacochl. ViamepeHre paboumx xapakTepuc-
TmK» («Vacuum technology — Turbomolecular pumps — Measurement of performance characteristics»,
MOD). MNpu 3TOM NOTPEBOHOCTN HAUNOHAbHbLIX 3KOHOMUK CTPaH, yKa3aHHbIX Bbllle, 1 0COBEHHOCTU MEXTrocy-
[apCTBEHHOI cTaHAapTu3aLmm yuyTeHbl B LONONHUTE/IbHOM pa3fese 8. KOTOpbIii BblAeNeH KYpCMBOM.

MexayHapoaHblli cTaHAapT pas3paboTaH TEXHUYECKMM KOMUTETOM No cTaHgapTtusauum ISO/TC 112
«BakyymHas TexHUka» MexayHapoaHol opraHu3auumn no ctaHgaptusayum (ISO).

CpaBHeHUe CTPYKTYPbl HACTOSLLEr0 CTaHAapTa Co CTPYKTYPOi yKasaHHOro MexAyHapo4HOro ctaHaapTa
npvBefEeHo B AONONHUTEIbHOM NpunoxeHun JA.

5 lNpukasom PefepasibHONO areHTCTBa N0 TEXHUYECKOMY PEerynimpoBaHuio v meTposiorun ot 20 mas
2016 r. N9 367-CT MeXrocyaapcTBeHHblin ctaHgapT FTOCT 33518—2015 (ISO 5302:2003) BBEAEH B AelicTBUE
B KayecTBe HaluoHa/lbHOro cTaHgapTa Poccuiickoli ®epepaunu ¢ 1aHBapsa 2017 r.

6 BBELEH BMNEPBbLIE

NHopmaumsa 06 M3MEHEHUAX K HACT OSLLLeMY CTaH4ap Ty Ny6/IMKye T CA B eXXerogHom nHopMaLvoH-
HOM yKa3saTerne «HaunoHanbHble CTaHgap T bi». & TeKCT U3MEHEHWI NNONPaBOK — B €XXeMECAYHOM MHAOpP-
MaUMOHHOM yKasaTesne «HauuoHanbHble cTaHaapThi» (N0 COCTOAHMIO HA 1 AHBApA TeKyLWero roga).
B cnyyaB nepecmoTpa (3aMeHbl) UAN 0T MEHbI HACTOALWLEro cCTaHAaapTa cooTBe TCTBYyloLee yBeAgoMe-
HVe 6yaeT ony6/MKOBaHO B eXXeMecsYHOM MHhopMaLMOHHOM yKasaTene «HaunoHanbHble CTaH4apThbi».
CooTBeTCTBYylLaa MHhopMaLms, yBeoMIEHNE U TEKCTbI pasMellalnTCca Takke B UHpOpMaLMOHHO
cucTeme 0bLWwero nonb30BaHMa — Ha opuLmnanbHOM canTe defepasnbHOro areH TCTBa N0 TeXHUYeckomy
perynnpoBaHuio 1 MeTposiornm B ce T VIHTepHeT (Wv/w. gost.ru)

© CraHgapTuHdgopm, 2016
B Poccwiickoli ®efepauuv HacToAWwmiA cTaHgapT He MOXeT ObITb NOTHOCTbLIO MM YaCTUYHO BOCMpPOn3Be-

AEH. TUpaXunpoBaH N pacnpocTpaHeH B Ka4ecTBe ocpwu,maanoro n3paHuna 6e3 paspeLieHna degepanbHOrO
areHTcTBa no TeXxHn4yeckKomy peryaimpoBaHuo U MeTposiormmn
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M E X I OCUYAAPT CTBETHHDbB 1 C TAHAOAPT

BakyyMHasa TexHonorus

TYPBOMOJIEKY/TAPHbIE HACOCDI
M3MEPEHWNE PABOUYUNX XAPAKTEPNCTUK

Vacuum technology. Turbomolecular pumps. Measurement of performance characteristics

fata BBegeHna — 2017—01—01

1 O6nacTb NPUMEHEHNS

HacTosiwuii ctaHgapT onpegensieT MeToAbl N3MEPEHNST PaboUnX XapaKTepPUCTUK TYPGOMOEKYISIPHbIX
HacocoB. OH MpuMeHsieTca A8 BceX TUNopasMepoB TYP6OMOSEKYNAPHbLIX HACOCOB C MEXaHUYeCKUMU Uau
MarHUTHbIMY NOALWMNMHMKAMU; U C UNK 6e3 [ONONHUTENBbHON MOEeKYISIPHO cTyneHw.

NMpumeuvaHune — AndapaboTbl TYPOOMONEKYISAPHBIX HACOCOB TPe6YTCA (DOPBAKYYMHbIE HACOCHI, X paboune
XapaKkTepucTUKN HEeBO3MOXHO OKOHYaTesNlbHO onpejennTb 6e3 creAyloWKUX 3HAYEHNA XxapakTepUcTuK, AONONHUTENBHO
K KpVMBOW GbICTPOThI A€ACTBNA OTHOCUTE/IbHO BMYCKHOTO faBleHNs;

- KPUBOW NPON3BOANTENBHOCTH;

- KPUBOVA CTeneHmn cxaTtus;

- KpMBOVI n3MeHeHUA faB/ieHUA Ha BXoAde ANA BCero agvana3oHa n ans pas3/indyHblX ra3os.
2 HopmaTuBHbIE CCbIKN

B HacTosilem cTaHfjapTe MpUMeEHeHa HOpMaTUBHasA CCbl/ika Ha CMeAylowWwmnii MexrocyfapCTBEHHbI
cTaHgapT;
FOCT5197—85 BakyymHas TexHuka. TepMuHbl 1 onpegeneHuns

MpumeuaHune — MNpyNONb30BaHNN HACTOSAL MM CTaHAAPTOM LieNecoo6pasHo NpoBepUThL JelicTBUE CCbINOoY-
HbIX CTAHAAPTOB HA TEPPUTOPUYM FOCYapcTBa MO COOTBETCTBYIOL EMY YKa3aTe o CTaHAapTOB, COCTaB/IEHHOMY MO COCTOS-
HUIO Ha 1siHBaps Tekyllero roga, ¥ No COOTBETCTBYOLW UM UH(OPMALVMOHHbIM yKa3aTesiaM, ony6INKOBAHHbIM B TeKyLLeM
rogy. Ecnu ccbifloYHbIfi cTaH[apT 3aMeHeH (M3MeHeH), TO NPV MOJIb30BAHUU HACTOALWMM CTaHAApTOM c/iefyeT pyKoBO-
[CTBOBATLCA 3aMEHALWNM (M3MEHEHHbIM) CTaHAapPTOM. Ecnu cCbiNOYHbI cTaHAapT OTMeHeH 6e3 3aMeHbl, TO Nonoxe-
HUe. B KOTOPOM JlaHa CCbl/IKa HA HEro, NPUMEHSIETCS B YACTU, HE 3aTparnsarlyeil 3Ty CCbiky.

3 TepMUWHbI 1 onpeaeneHns

B HacToswem ctaHgapTe npuMmeHeHbl TepMuHbl no FTOCT 5197, a Takxe cnegylowme TepMnHbI € COOT-
BETCTBYHOLLVMMU ONpefeeHNAMU:

3.1 Haubonbllee BbINYCKHOe gaBrieHue pc (critical backing pressure): MakcumManbHOe BbiMyCKHOE
[aBneHune p2, npyv KOTOPOM HACcCOC MMEET CTeNeHb CxaTna p2/p, r2 v Npy KOTOPOM UAET UCTEYEHNe NOTOoKa rasa
(BbIx10M).

NMprnmeyaHne — Pt— BbICOKOBAKYYMHOE AaB/ieHNE HA BXOJE HAcoca — BMYCKHOE fJaBfieHne.

3.2 makcumanbHas npounssogutTenbHocTb Qmi)l, Ma m3c (m6ap n/c] (maximum throughput): Mak-
C/YMasbHbIi MOTOK rasa, KOTOPbIA MOXET OTkauMBaTbcs 6ecnepeboiiHo.

N3paHne opuynanbHoe
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MpumeuyaHune — MpeaenbHble NapaMeTpbl 3aBUCAT OT KOHCTPYKLMM Hacoca. B 60NbWUHCTBE C/y4YaeB OHU
yKasblBalOTCA Kak MakcMMmanbHas TemnepaTtypa Ha onpeAesieHHOM ydacTke. 3HadeHue OTax 3aBUCMT OT OTKa4yMBaemMoro
rasa, UCrnosib3yemoro popBakyyMHOro Hacoca, yC/lioBUii OXNaxAeHUs uT. 4.

3.3 6bicTpoTa geiictBua qv (volume flow rate): CkopocTb 06BEMHOIO MOTOKA, TO €CTb CKOPOCTb
M3MeHeHNs o6beMa rasa B eUHNLY BPEMEHN.

MpumeuvaHuns

1 HanpakTuke 6bicTpoTa AeliCTBUA JAHHOTO Hacoca AN AaHHOTO ra3a yc/I0BHO NPUHUMAETCA PaBHOW OTHOLWEHUIO
npou3BOANTENILHOCTU Hacoca ANA [aHHOT0 ra3a K paBHOBECHOMY AaB/IeHUI0 B onpejesieHHOM MecTe. EAnHNLbI n3mepe-
HUA. NPUHATbIE ANsA 6bICTPOTHI gelicTBusA (M3/4) unu (n/c).

2 BMecCTO «6bICTPOThI JeiACTBUSA» 4ACTO UCMNO/b3YeTCA TEPMUH «CKOPOCTb OTKAYKM» UCUMBON «S».

3.4 npefenbHOe OCTAaTOYHOE AaBsieHUe (ultimate pressure): BenunuuHa, K KOTOPOIi acCMMNTOTUYECKN
CTPEMUTCA AaB/IEHUE B U3MEPUTESIbHON Kamepe.

MpumevaHnwuns

1 3To camoe HU3KOe AaBfieHne, co3faBaemMoe HacoCoM.

2 PeKOMEHAyeTCA He yKasblBaTb 3HAYeHMWe NpefefibHOro 0CTaToOYHOro AaBneHUs B MHCTPYKLWWN Npou3BoanTENs.
Mo3ToMy BAaHHOM CTaHAapTe He yKka3biBaeTCs MeToAnKa N3MepeHUs NpeenbHOro ocTaTouyHoro fasneHus. OgHako ecnu
npousBoAUTENb yKasbiBaeT nNpefenbHOe OCTaTOYHOE fJaB/ieHue, TO Takke cneayeT ykasaTb M pa6ouyme ycnoBus, npu
KOTOPbLIX NPOU3BOANTCA U3MEPEHMUE.

3.5 MnHUManbHO® pabouee gaBneHue p0 (minimum operational pressure): [asneHue, nonyyaemoe
B M3MepUTENbHOM kKaMmepe cnycTs 48 u. nocne ee o6esraxvBaHus.

3.6 cTeneHb cxatusa Kaf (compression ratio): OTHOLWEHME faBfeHUA Ha BbIMYCKHOM (hnaHue p2 K
[AaBNeHVIo Ha BNYCKHOM chaHLe p, TYp6oMOoneKyIspHOro Hacoca.

*M = Pr>PL

MpuvumeyvyaHue — [Ind NONYYEHUsI CTENEHMN CXKATUS NPU HyNeBOi GbicTpoTe feiicTBUS Ko. 45 yKa3zaHHOTO rasa,
napuuasnbHoe gaB/ieHne 3TOro rasa B BbIMYCKHOM naTtpy6ke AOMIXKHO 6biTh, N0 kKpaiiHeit mepe. 90 % oT pr.

3.7 MakcmmanbHoe pabouee gassieHune p Imax (maximum working pressure): MakcumansHoe gasne-
HVe BO BXOAHOM CEYEHUU, NPU KOTOPOM TYpOOMONEKY/IAPHbIN HACOC 1 NPMBOAHOE YCTPOCTBO MOryT 6e3aBa-
puiiHo paboTaTb B TeYeHWe ANTENIbHOTO BPEMEHMN.

4 O603HayeHuns

C — npoBogumocTb. m3c (= 103n/c);
d — gnameTp oTBepCTUA, M;
O — BHYTPEHHWI AnameTp U3MepuTebHON Kamepsbl, M;
Kdl— cTeneHb cxartus;
Kd, a Kdlii— cneumanbHble 3HAaYEHWS CTENEeHN CXaTus.
KO— cTeneHb cxXaTus Hacoca npu Hy/neBoi NponM3BOANTENBHOCTY;
L — gnuHa oTBEpCTUA B Anadparme, m;
M — monspHaa macca rasa, Kr/Mosb;
p0— MuHMManbHoe pabouee fasneHune, Ma (Man mbap);
p, — BNyCKHOe gaBrieHue. MNa (unu mbap);
P\Ta» — makcumanbHoe paboyee faBnexue, MNa (unu mo6ap);
p2— BbiNyckHoe AaBneHue. Ma (Mnn mbap);
pa pb— cneuuasnbHble 3HaYeHns gasnenus. Ma (uav méap);
pc— Hambosnbluee BbiNyckHOe AasneHune. MNa (unan mbap);
Q — npousBoAnNTeNbHOCTL Hacoca. MNa n/c (nnu mbap n/c):
QO0— HaTekaHue rasa B Hacoce. MNa +n/c (nnn mbap -n/c);
OT — Harpyska ucnbitatefnibHbIM rasom, MNa mi/c (namn moéap *n/c);
QmM— makcuManbHas Npou3BOAUTENBLHOCTL, Ma n/c (i mbap mi/c);
Q,. Q2— cneuwnanbHble 3HaYeHna nponssoguTensHocTu. Ma<n/c (unn mbap nic);
R — yHuBepcasnbHas rasoas noctosHHas. 8,314 Mx/(Monb *K);
gv— 6bICTpOTa AeicTteusa, n/c;
— bbIcTpoTa AelicTua npu Kdl pasHom 1, n/c:



FOCT 33518—2015

gva— 6bIcTpoTa AelicTBUS hopBakyyMHOro Hacoca, f/c;
g\K— oxunpgaemasi MakcumasnbHasi 6bicTpoTa geiicteus (cm. 6.3), n/c;
T— abconoTHasa (TepmoguHaMmyeckasn) Temneparypa, K.

5 O6opyaoBaHue o N3MepeHns ObICTPOTbI AENCTBUSA

51 W3mepuTesibHasi kamepa ANS MeTofa NMOCTOSHHOIO NOToKa: BMYCKHOe AaBfieHne 60osblie

10-4Ma (10® mbap)

[na paHHbIX M3MepeHUii cnefyeT NCNob30BaTb N3MEPUTESbHYIO KaMepy, Kak MoKasaHo Ha pucyHke 1c¢
HOMUWHaNbHbLIM AnameTpom O. paBHbIM AnameTpy BXOAHOro OTBEPCTUS Hacoca. BepxHsas yacTb kamepsbl, nNpo-
TMBOMOJIOXHAsA BNYCKHOMY cpiiaHLy, MOXET 6blTb NAOCKOM, KOHUYECKON WM HEMHOTO BbINYKOW C TaKoW e
cpefHel BbICOTOl Hag hnaHueMm, Kak as1a N10CKO NOBEPXHOCTU. 3MepuTeibHasa kamepa Ao/kHa ObiTb OCHa-
LLleHa yCTpOiCTBOM f,/15 06e3raxnBaHusi, KOTOpoe obecneymBaeT ee paBHOMEpPHOE HarpeBaHue A5 4OCTnXe-
HUSI MUHUMasIbHOTO paboyero faBieHus.

[lns HacocoB ¢ AnaMeTpoM BryCKHOTO h/iaHLa MeHee HoMUHaslbHOro AnameTpa DN 100. anameTp kame-
pbl fomkeH cootBeTcTBOBaTHL D N 100. Mepexog k BNyckHOMY dhiaHLy Hacoca Nnpovn3BOAUTCSA C MOMOLLbH KOHW-
4YecKoro nepexoAHuka Ha 45°, KOpOTKOro HACTO/IbKO, HACKO/IbKO 3TO BO3MOXHO, Kak NOKa3aHo Ha pucyHke 1.

1—Tpy6onpoBoA Ana BNycka rasa. 2 — noAcoefMHeHne MmaHomeTpa

PucyHok 1 — N3meputenbHasa kamepa

5.2 WN3mepuTenbHas kamepa A/ MeTofa CTaHAAPTHOM NMPOBOAVUMOCTW: BMYCKHOE AaBfieHue

MeHbLle 10 4MMa (10-® mbap)

N3meputenbHaa kamepa — UWAMHAPWUYECKON POPMbI, KaKk NoKasaHo Ha pucyHke 2. Kamepa AosmkHa
6bITb OCHaLLeHa yCTPONCTBOM A1 06e3raxmBaHns, KoTopoe o6ecneynBaeT ee paBHOMEPHOE HarpeBaHue Ans
OOCTVXEHUSA MAHMMANbHOIo paboyero AaBneHns.

[LvameTp oTBepcTua Anadparmbl BbibMpaeTcss B COOTBETCTBUM C OXKMAAEMON ObICTPOTOW AeicTBYA, U
[OMKeH 6bITb TaKMM, 4TO6bI COOTHOLLEHWE AaBNeHWn pamn pbHaxogunocs Mexay 3 n 50. CnegyeT yuntbiBath,
4YTO NpW BMYCKHOM AaBfeHWn p. A/IMHa CBOGOAHOro npobera Mosekys rasa B OTBEpPCTUM Oblna He MeHee
AnameTpa oTBepcTus d.

[lns HacocoB c AnameTpoM BNYCKHOro dhiaHua MeHee HoMuHabHoro agnameTtpa DN 100. anameTp Kame-
pbl fomkeH cootBetcTBoBaTb DN 100. Mepexos K BNYCKHOMY hniaHLy Hacoca Npous3BOAUTCHA C MNOMOLLbIO
KOHMYECKOro nepexofHunka Ha 45°. Kak nokasaHo Ha pucyHke 1.

[ns HacocoB ¢ AnameTpoM BNyckHoro dpnaHua 6osee DN 100. HOMWHaNbHLIN gnameTp D kamepsbl
[O/KeH 6bITb paBHbIM (hakTMYeCcKoMy snameTpy BNyCKHOro naHua.
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5.3 MaHomeTpbI

Ob6Lee n3MepeHne AasfeHuit AO/HKHO BbINOAHATLCA NPU NOMOLWM KaMbpoBaHHbIX MAHOMETPOB C
NorpeLHocTbo He 6onee 5 % ana fnaeneHuii 6onee 10—+Ma (10 embap). n He 6onee 10 % — AnA faBneHwWi
HUXXe AaHHON BeNNYWHBI.

lMocne OKOHYaHWs M3MEepeHUn pekoMeHAyeTcs MpPOBOAWUTbL NPOBEPKY KannmbpoBku maHomeTpa(os),
HanpvmMep NyTeM CPaBHEHUS C 3Ta/IOHHbIM U3MepPUTENbHLIM NPUGOPOM Ha MeCTe U3MEepPEHUs.

Mpwv ncnonb30BaHUM U3MepUTeNbHON Kamepsbl (CM. 5.2) cornacoBaHHas pabota MaHoMeTpa MOXeT BbITb
[OCTUTHYTa NyTeM CoefjMHeHNs B ToUYke B razoHanyckHol nuHun (Tpyb6onpoBoa), BeayLeit K BbIxody Hacoca
B HWXHel YyacTu kamepbl (CM. PUCYHOK 2). Perynupyemsblii knanaH gnsa Hanycka rasa B faHHblii Tpy60npoBog,
OO/IKEH OTKPbIBATLCA TakMM 06pa3oM, YUTO6bI NOAyYnTL NPU6AN3NTENBLHO TPEByeMoe gaBneHue. MNocne cta-
6unn3aunmn. MaHOMeTPbI B yKa3aHHbIX TOYkax 6yayTaaBaTb 0ANHaKOBbIE NoKasaHusa (pav pb). Ecnm nokasaHns
He coBnajarT, MOXHO BBECTV TpebyeMyo KOppeKL Mo Hanycka rasa.

PucyHok 2 — U3meputenbHasa kamepa

6 MeToabl N METOAMKN NPOBEAEHUS UCMbITAHUIA

6.1 O6Lwure nonoxeHns

[a3bl 4NA UCNbITaHNA AOMKHbI UMeTb UncToTy 99,9 % (N0 mMacce): a30T, BOAOPOL, reNnil 1 aproH.

6.2 V3amepeHue napymnanbHOro gaBneHus

[na nsmepeHns BbINYCKHOTO AaBNeHNsA MOXET NCNO0/Ib30BaTbCA MaHOMETP C JIOBYLLKOA.

[na nsmepeHus BNyCKHOro AaBfieHNA MOXEeT UCNO/Ib30BaTbCA rasoaHanvM3aTop napumanbHOro gasne-
HWS1, OCHALLEeHHbIi MaHOMeTPOM abCONOTHOrO faBNEHUS.

[a3oaHanmsaTopbl NapunanbHoOro fasneHuns, UCnosib3yeMble Ha BXOJe Hacoca, Jo/KHbl UMeTb focTa-
TOYHYI0 paspeLuaroLLyo YyBCTBUTENIbHOCTL B Anana3oHe MaccoBbIxX yncen ot 140 100.

6.3 Bbi6op paboumnx xapakTepmcTuk )opBaKyyMHOro Hacoca

BbicTpoTa feiicTBust qv Typ60MONEKYNSIPHOTO HAcoCca 3aBUCUT OT BbICTPOTbI felicTBUS g\DNpW HY1IEBOM
nepenage gasneHuii (p, = p2), cteneHn oxkatusa Kc npu Hynesow npovssoantenbHocTn (Q =0) n 6bICTPOTHI
felictena q\VBhopBakyyMHOro Hacoca B COOTBETCTBUM C ypaBHEHNEM

4
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BbIBOA Al@aHHbIX YpaBHEHUIA NPpUBEAEH B MPUNOXEHUN A,

[nsa Hebonblmnx 3HaueHwnii KO(Hanpumep, ans sogopoga. KO* 1000), Ha 6bicTpOTY AelicTBus Typ6omone-
KyNSipHOTo Hacoca BAvseT NPOU3BOAUTENbHOCTL hOPBaKyyMHOro Hacoca. [laHHoe BMAHME MOXET CUNTaTbCA
He6OoNbLUMM, eCc/in hOPBaKyyMHbI HACOC UCNOMb3yeTcs ¢ GbICTPOTON felicTBust VB ANA BCEro gnanasoHa
OaBNeHui, BbiBeAeHHON 13

<0,05K0O wm qw >20("-)f (3)

roe g\ — oxuaaemas MakcuManbHas 6bicTpoTa fielicTBUA TYp6OMOIeKySipPHOro Hacoca.
B COOTBETCTBMM C HEPABEHCTBOM (3) MOXHO BbIGpaTh NOAXOAALLMIA (hOpBaKyyMHbI Hacoc Ans rasa c
M3BECTHbIM 3HaYeHneM KOu3 cneyudmkayum Typ6oMOoIeKyIsipHOro Hacoca.

6.4 BbicTpoTa gelicTBus

Mpu naeanbHbIX YCNoBUSX, 6bICTPOTA AECTBUS — 3TO 06BEM rasa, NPOXoAsLLMiA U3 U3MepUTEbHON
KaMepbl Yepe3 BXO4HOe OTBEpCTUe Hacoca 3a efIMHULY BpeMeHU. Ha npakTuke 6bicTpoTa AeiicTBus JaHHOTo
Hacoca A/ JaHHOTo rasa YC/OBHO MPUHUMAETCs PaBHO OTHOLUEHWIO NMPOW3BOAWTENILHOCTY Hacoca Anst
[AaHHOTO rasa K paBHOBECHOMY [1aB/IEHUIO B ONPEENEHHOM MecTe.

EAVHWLbI M3MEPEHUS, NPUHATbIE AN BbICTPOTHLI AeicTBuA, gV (MIY) unm (n/c).
6.5 MeTogbl M3MepeHNs 6bICTPOThI AelicTBUSA

6.5.1 MeTog A9 BNYCKHOTO AaBneHus, 6onbluero 10-4Ma (10-* m6ap): MeTog NOCTOSIHHOIO NOTO-
Ka

[ns n3mepexus 6bICTPOThI AECTBUA QV MCNO/b3YeTCA MeToZ NMOCTOAHHOTO NOTOKa, KOTOPbIA ycTaHaB-
nuBaeTcs PerynpoBKOi BHe M3MEPUTENbHON Kamepbl. Ecnn faBneHne p, B usmMeputenbHoOli kamepe, nusmeps-
emMoe MaHOMETPOM Ha OnpeAe/IeHHON BbICOTe Haf HMKXHUM hiaHLeM (CM. PUCYHOK 1) ocTaeTcs MOCTOAHHbIM,
6bICTPOTa AelicTBMA qV onpegensercs

rae p0— MuHMMasnbHoe paboyee faBneHne B M3MepPUTENbLHON kaMepe (cM. 6.9).

C yBeniMyeHneM TOYHOCTU pacxoAoMepa, AaHHbI npefen faBneHns MoXeT 6bITb CMelleH Ha 061acTb
HW3KOro AaBneHus.

6.5.2 MeToz AN BNYCKHOTO AaBfieHusl, MeHblero 104 MNa (10~6 m6ap): MeTon cTaHAApPTHO
npoBOAMMOCTH

[ns n3mepeHusa 6bICTPOTLI AECTBUS (V NPUMEHAETCA MeTOZ NOCTOSHHOTO faB/ieHNs, N3BECTHbIN Kak
MeTo[, «CTaHAAapPTHON NPOBOAMMOCTW», rae Anadparma c otBepcTnemM (CM. PUCYHOK 2) pasfensieT usmepu-
TesNbHYI0 Kamepy Ha fBe YyacTu. [laBneHune B KaxkAol YacTu kKaMepbl N3MepseTcs MaHOMeTpamu ¢ 04UHaKOBO
YyBCTBUTENbHOCTLIO. BbICTPOTA AelicTBMSA onpeaenseTcs

rpe C— pacyeTHad NpoBOAMMOCTb, Y4nUTbiBaKoLWasa pasmep oTsepcTmna n CBOIiCcTBa rasa.

JaBnexus pla v pob B BEpXHEN 1 HKHEN YacTsiX Kamepbl U3MepsIloTCs Nepes Hanyckom rasa. Mposogu-
MOCTb OTBEPCTUS C AnameTpoM d v TO/LMHON L MOXHO paccunTaTb no dpopmyse
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6
roe— - nonpaBoYHbIf KO3 MULMEHT, KOTOPbIA MOXET ObITh ONpesesieH Kak CpefHAs BEPOATHOCTb Npo-
d

MYCKHOM cnoco6GHOCTK. MpKW 3HaYEHWUU KOHCTaHT ? = 8.3140x/(Monb *K),MJir = 28.8 «10-3kr/M0/b,

T =293 K =20 °C u pasmepax L u d. B M. BbipaxeHue (6) npuHuMaeT Bug,
Car = —------ , ecnv nposogmmMmocTtb C nsmepsetcs B M3c, nam
« 910004 t
4»if- _ — ecnunposogumocts C usmepseTcs B/c.

1

6.6 MeToauka NpoBeAeHNSA NCNbITaHUIA

6.6.1 MeToguka NpoBefeHUNs N3MEePEHU MeTOA0M MOCTOSIHHOIO MOTOKa: BMYCKHOE AaBneHue
6onblie 10-4Ma (10~6mbap)

M3mepuTenbHas kamepa AN NpoBeeHUs UsMepeHunin npeacraBneHa Ha pucyHke 1. cxema nameputesb-
Horo o60pyAoBaHVsa NokasaHa Ha pucyHke 3. Mpu 3aKpbITOM knanaHe Hanycka rasa 5 B M3ameputenbHoli kamepe
[OJ/KHO YCTaHOBUTLCA MUHUMabHOe paboyee aasnieHne (cM. 3.4). 3aTeM B U3MEPUTESIbHYIO Kamepy Yepes
knanaH 5 HanyckaeTcs ras. ViamepeHus BbINOMIHAOT NPy BO3pacTalLei BenninHe gaBneHus, 4To no3sonset
npaBuW/bHO UCMOIb30BaTb pacxogomep 6.

I 1
10

1— n3vepuTenbHas kamepa: 2 — hopBakyyMKblii Hacoc: 3 — Typ6omorne-

KYNApHbIA Hacoc. 4 — knanaH Hamycka rasa; 5 — knanaH Hanycka rasa;

B — pacxogomep. 7 - MaHOMeTp (4ns m3MepeHus p,). 8 — maHomeTp

(8na n3mepeHnsap2 9 -- oxnaxgaemas nosywka; 10— HarpeBaTtefnbHas
pybauwka. 11 — perynvpyemslii knanaH

PucyHok 3 — Cxema o6opypoBaHua 418 uamepeHus 6biCTpoThbl
AelcTBUA MeTOLO0M NOCTOAHHOTO NOTOKa
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Mocne AOCTUXEHNA HEOO6XOAMMOrO AaBfIEHUS HYXHO MOAOXAAaTb 5 MUH. 3aTem n3mMepuTb gasreHue,
Temneparypy, faB/ieHNe OKpyXaroLeii cpefibl A0NyCcTUMY0 GbICTPOTY AieicTBMS (MPY UCMONb30BaHUN pacxo-
Aomepa) Wim 06BbEM BbITECHSIEMOTO rasa 1 Bpems (Npu MCnonib30BaHUM O0TKannbpoBaHHOW GopeTkn). Ecnu
6bICTpOTa AECTBMA OCTaeTca cTabunbHOl B npegenax konebaHuin 1 % B Te4eHne 5 MVH. U3MepeHNEe MOXHO
cuntaTb BepHbIM. Ecnn 6bicTpoTa AelicTBMA He cTabwusibHa K3-3a NepexofHoro COCTOSIHUA, TO cnefyer
nogoxgartb, Noka OHa He cTabunusupyeTcs.

Mpy n3MepeHnn NPon3BOAUTENLHOCTM B TeueHne 6onee 60 ¢, AaBneHve p, B U3MepuTenbHOl Kamepe
Heo6X0ANMO N3MePATb Kaxaylo MUHYTY. Ecin npu usmepenun gasneHns nponsBoguTenbHOCTbL konebnerca
6onee yem Ha *1 %, nsmepeHue cnegyeTt NOBTOPUTb, MOKa AaHHble He cTabunuanpytoTtces. MNponssoguTens-
HOCTb 3anuncbiBaeTCS Kak CpeAHAs BeNMUYMHA 3HAYEHNI n3MepeHuns.

[laBneHue p, HyXHO U3MepPSATb, KAK MUHUMYM, B TPEX TOYKaX B KaXK0M AECATUYHOM AnanasoHe A0 3Ha-
YyeHus. rae p2p, =2 nnm

P2=2p,. ™

6.6.2 MeTogunka NpoBeAeHNs n3MmepeHunii MeTo40M CTaHA4apTHOM NPOBOAUMOCTU: BMYCKHOE AaB-
neHne MmeHble 10 4MNa (10 e mbap)

Cxema n3MeputesibHOro 06opyAoBaHnNs nokasaHa Ha pucyHke 4. CHavana, npu 3aKkpbITbiX KnanaHax
Hanycka rasa MMHuManbHoe paboyee gaBneHve 6yaet npeobnagatb B usMeputenbHoli kamepe (cm. 6.9). Mas
HanyckaeTcs B MU3MepPUTENbHYIO0 KaMmepy Yepes KnanaH Hanycka rasa 5. iamepeHus npoBoAAT € NOBbILWALL M-

MUCS faBNeHNsMU, HauyMHas € ABOWHON NOPOroBOi BEMYMHbBI MUHMMasIbHOTO paboyero gasneHus. Korga

Tpebyemoe AaBneHue AOCTUTHYTO M OCTaeTcs cTabunbHbIM B TeyeHue nocrefywwmx 5 MuH B npepge-
nax 15 %. gaHHoOe n3MepeHre MOXHO CUMTaTb BEPHbLIM.

1— usmepuTenbHas kamepa; 2 — opBaKyyMHbIi1 Hacoc; 3 — Typ6oOMONEKYNAPMbI HACOC; 4 — KnanaH Harycka Tasa; 5 — knanaHbl
Hanycka rasa, 6 — maHomeTp |ans uamepeHusa p2): 7 — maHoMeTp (415 U3MepeHus pn); 8 — maHoMeTp (4N U3MepeHus pi):
9 — aHanM3aTop OCTaTOYHbIX ra3oB; JO — oxnaxgaemas NoByllka: — HarpeBaTesibHas pybatuka; 12— perynupyemslii knanaH

PucyHok4 — Cxema 060py0BaHUS 418 U3MEPEHUs GbICTPOThI A€CTBUS METOLOM NOCTOSIHHOTO AaBNeHNs
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Ecnun paBnexHne HecTabunbHO U3-3a NEPEXOAHOr0 pexuma, To cregyeT NofoXAaTe ero crabunusauum.
M3mepbTe faBneHns piv pb=p, BMECTe C BbIMYCKHbIM AaBNIEHMEM P2y TeMnepaTtypoii. Ecnv npu nusmepeHun
0fHO u3aasneHuii konebnetcs 6onee Yem Ha +5 %. n3mepeHve cnefyeT NOBTOPUTDL, NOKa AaHHble He cTabunu-
3upytoTca. MponsBoaMTENbHOCTD 3aNNCbIBAETCA Kak CPeAHASA Be/IMUMHA 3HaUYeHWi U3MepeHus.

MpoBOAAT U3MepPeHns, Kak MUHUMYM, B TPEX TOYKaX B KaXAOM AeCATUYHOM AuanasoHe A0 faBeHuns
pb=1.10-3Ma (1.10-5mbap) nnn o AasneHns, Npu KOTOPOM CpefHAs AnHa CBO60AHOr0 npobera Mosiekyn
rasa B BepxHell YacTu U3MepuTebHOl kamepbl cTaHeT MeHblue 2d (d — anameTp 0TBEPCTHUS).

Ecnn n3mepeHne 6bICTPOTbI AEWCTBUA HEO6XOAMMO NPOAO/MKUTL NPM 6Goslee BbICOKUX AaBMEHUAX,
TO crieflyeT NPUMEHATbL METOAMKY, YKa3aHHy0 B6.6.1.

6.6.3 OueHka nsmepeHuii

HaHecuTte Ha nonynorapudmuyecknii rpacumk (CM. pucyHoK 5) KpuByH 6bICTPOThI AeACTBUSA Ay TYyp6oMO-
NeKyNsPHOro Hacoca 0THOCUTE/TbHO BMYCKHOIO fassieHns (p, = pb). 3aTem Ha TOT xe rpadmk HaHecuTe KpUBYIO
ObICTPOTLI AeicTBUSA VB, U3MEPEHHYH0 Ha BXo4e TYpOOMONEKYNAPHOIO Hacoca OTHOCUTE/IbHO P2, Tak YTOObI
nokasarb Tvn hopBakyyMHOro Hacoca. [luana3oH abCcLMCcChbl MOKPOET BECb AMana3oH AaBneHunii p, up2.Cnegy-
eTykasaTb MUHMMAaJIbHbIE paboune faBneHns TYypooMosieKyIPHOro 1 )opBakyyMHOro HacoCoB.

PucyHok 5 — Mpumep KpuBOii GbICTPOTLI feiicTBMA

6.7 MakcumanbHas npon3BoaAnNTENNbHOCTb

6.7.1 MeTopn UsmMepeHuna

Mo kpaliHell mepe, X0Ts 6bl ANA ABYX TUNOPa3mMepoB (HOPBaKyyMHbIX HACOCOB, N3MepbTe NPOU3BOAN-
TeNbHOCTb Q Kak (hyHKLMIO BbIMYCKHOTO AaB/ieHns p2. noka Hacoc paboTaeT Npy YCI0BUSAX, YKa3aHHbIX NPoun3-
BoguTenem. MisameputensHas kamepa 418 NpoBeeHns usmepeHnii npeacrasnieHa Ha pucyHke 1. Heo6xoanmo
o6ecneynTb HanMune NoAXoAALWLMX AaTHMKOB A1 KOHTpONsA npegensHoro(bix)napametpa(os)(cm. 3.2). Mocne
[OCTMXKEHUS MaKCMasibHOV NPON3BOAUTENbHOCTM Qmil. BCe KOHTPONMpYyeMble NokasaHWs AO/HKHbI CTabun-
31MpoBaTbCs M He NpeBbllaTh NPeAnMcaHHblil NpeaesnbHblil napaMeTp AN MUHUManbHOro Bpemenun 4 4. MNpega-
noyTuTenbHee, YTo6bl OAMH U3 HOPBaKYYMHbLIX HAaCOCOB Obl/l MEHbLUE APYroro, ¢ NPoU3BOAUTENIbHOCTBIO,
yKasaHHOW nponssoguTenem, a pyroii Hacoc — 6osbLue npumepHo B 5— 10 pas.

[aHHas meToauka Hanpas/ieHa Ha MPOBEPKY JaHHbIX, YKa3aHHbIX NPOuU3BOAMTENIEM HAcoca, 1 Mo3TOMY
OHa sBNAeTCA Hepaspywaiolleil. OfHako ee He cnefyeT UCNOMb30BaTb AN ONpejeNnieHns npeaesibHoro
napametpa.

6.7.2 MeToauka npoBeAeHUNs UCTbITaHUM

MopacoefuHMUTe Hacoc K n3mepuTenbHoi kamepe (cM. 5.1), KoTopasi o6ecneymBaeT NOCTOAHHbIA NOTOK
rasa u u3mepeHvie BrMyCKHOro iasneHuns p,. opeakyyMHas marnctpasb fo/hkHa ObiTb 060pyiOBaHa MAHOMET-
POM A9 U3MEPEHWS BbINYCKHOTO AaBieHuns p2. MocTeneHHo (NoCTyneHyaTo) yBeiMumMBaiTe NOTOK rasa ¢ BbICO-
KOBaKyyMHO CTOPOHbI. lMokasaHWA AaTuyMKoB nepej 3anucbld AO0/MKHbI cTabunusmposatbea (cm. 6.6.1).
McnbiTaHne cuntaeTcsl HEBEPHbIM, €C/IN NOKa3aHWs X0Ta 6bl 04HOro U3 4aTUMKOB He CTabubHbl. VcnbiTaHne
HY)XHO MPOBOAWTbL C MaKCMMasibHOW NPOU3BOAUTENIBHOCTHIO QMEt B TeYeHNe MUHUMYM 4 4. BCe nokKasaHus
[OJ/DKHBI HAXOAUTLCSA B Npefenax, ykasaHHbIX BblLLe.

8
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6.8 Hanbonbluee BbINyCcKHOe AaBfieHne

6.8.1 MeTon U3mMepeHus

Hanyckas ucnbiTaTesnbHbIN ra3 B (hOPBaKyyMHYIO Maructpasb, yBenybTe BbiMyCKHOE AaBneHne p2u
yCTaHOBUTE ero A0 3HayeHus ctenexu coxatua Kgl= p2/p, = 2. BbinyckHoe faBneHune p26yaeT ABNATbCA Hau-
60/1bLIVMM BbINYCKHbIM AaBfIEHNEM pC.

Wcnonb3yiiTe cxemy 060pyAoBaHus, NOKa3aHHY Ha pucyHke 3, KoTopas obecneynmBaeT NMOCTOSAHHBbIN
noToKrasa n usmMmepeHue BrMyCKHOro fasneHuns p,. ®opeakyymHas marnctpasb fomkHa 6biTb 060pyf0BaHa BTO-
pbIM KNnanaHoM Hanycka rasa (knanaH 4 Ha pucyHke 3) ¥ MaHOMeTpPOM A1 U3MEPEHUS BbIMYCKHOTO AaBneHns
p2 Ncnonb3yemblit popBaKkyyMHbIi HACOC A0/DKEH paboTaTth C ABOWHONM HArpy3Kkoin ncnbliTaTesIbHOro rasa npu
0XNJaemMoMm AasfieHnm p2 = pc.

6.8.2 MeToguka npoBeAeHNs UCnbITaHNA

Mepep Hanyckom rasa B M3MepUTENbHOW kaMmepe faBfieHne A0/HKHO 6biTb cTabunbHbiM p0 < 10~2 MNa
(10-4mbap). Torga MOXHO BbIBECTY COOTHOLLEHNE HaTekaHUs rasa B Hacoce O0<pQgm.

Mpy NOCTOSIHHOM NOTOKe UcNbITaTeNbHoro rasa Or yBenuuybTe AaBneHne p2s hopBakyyMHOl MmarucTpa-
N, NPOAO/IXas HanyckaTb B Hee ra3 A1 UCNbITaHWi. 3anuiunTe 3Ha4eHne AaBneHns p, NP2, OHN A0KHbI ObITb
cTabunbHbl B npegenax 10 % 3a nepuog Bpemerun 6onee 15 MuH.

B 3aByCUMOCTM OT TMa Hacoca faHHOe U3MepeHne MOXHO NPOBOANUTB NPU ABYX Pa3/INUYHbIX 3HAYEHUAX
p2 Ecnu anapZansmepsemas Kdl asto 1,5<Kdla<2. a npup20un3mepsiemas Ke, 1ia1o 2 < Kaf) b<4. T0 gaBne-
HMe PC MOXHO MHTEPMNONNPOBAaTh U3 3TUX BYX 3HAYEHUI p2an p2b.

6.9 MunHuMmanbHOe pabouee gaBrieHne

6.9.1 Ycnosusa ucnblTaHui

Ycnosusi ucnbiTaHnii TYyp60MOEKY/IAPHOIO Hacoca (YacToTa BpalleHus, CMa3oyHas XU4KoCTb U T. 4.)
yKa3blBalOTCS NPOU3BOAMUTENEM, TEMMNepaTypa OKpyXawLed cpelbl AO/MKHA COXPaHATLCA B MHTepBase oT
15 °C pgo 25 'C B TeuyeHue Bceil npoueaypbl vcnbliTaHus. Mocne ykasaHHOro npouecca obesraxunBaHus
(cm. 6.9.2 nnmn 6.9.3) o6opyaoBaHne AOMHKHO HAX0AMTLCA Npy cTabunbHO Temnepatype B npegenax =3 °C.

[ns paHHOro nsmMepeHnsa UCnosb3yT CXeMy 060py0BaHNA, NOKa3aHHY Ha pUCyHkKe 3.

6.9.2 MeToauka npoBeAeHUS UCMbITaHUA ANA HACOCOB C MUHUMasIbHbIM paboynm gaBneHnem
6onbwum 10-4 MNa (10°‘6 mbap)

Yepes yac nocne 3anycka Hacoca U3MepuTesnbHy0 kamepy (CM. pucyHok 1) HarpeBatoT 6onee 3 4 go
Temnepatypbl 120 °C. Ecnim Typ60MONEKYNSPHbIA Hacoc 060pyAoBaH YCTPONCTBOM N5t 06e3raxmBaHus, T0
ero obesraxusaloT NPOrpeBoOM B COOTBETCTBUM C MHCTPYKLME nponssoguTens. TemnepaTtypa BepxHei yactu
Typ6OMONEKYIAPHOTrO Hacoca A0/KHA KOHTPO/IMPOBAaThLCA B NPeAenax, YCTaHOB/IEHHbIX 3TOW UHCTPYKUUEN.
O6esraxvBaHne Typ60MOIeKyISIPHOro Hacoca U M3MepuTeNbHON kamepbl cnefyeT 3aBepLuaTb O4HOBPEMEH-
Ho. Mpouecc o6e3raxmBaHnsa 3anucbiBaeTcsi B oT4yeTe 06 UcnblTaHnW. IOHN3aunoHHbIe MaHOMEeTpPbI ferasu-
pyloTCS B COOTBETCTBMM C pEKOMeHAaLMsM1 NPOU3BOAMTENSA BO BPEMS U B KOHLLe npoLecca 06e3raxnBaHuns.
He nosgHee, Yem 3a 2 4 40 Havana nsmepeHus. laBneHne B BbIXOAHOM CeueHnn TypbomMoekynsspHOro Hacoca
3anuncbiBaeTCs B TO X€ BPEMS.

[aBneHvep, B u3MepuTenbLHOW kamepe, n3mMepsiemoe Yepes 48 4 nocse OKoHYaHWsA 06e3raxrBaHus Npo-
rPeBOM. ABMAETCA MUHUMa/IbHbIM Pabounm gasneHnem TypboMoneKkynapHoro Hacoca. iameHernmne oyHKLUm
[laBNeHnsi 0T BPEMEHU He AOJ/HKHO OblTb HapacTaLWUM.

6.9.3 MeToauka NpoBeAeHUA UCMbITaHWI 4715 HACOCOB C MUHUMa/IbHbIM PaboynM faB/eHUEM
MeHbLlnMm 10 4Ma (10~* mb6ap)

Bo Bpemsi ycTaHOBKM M3MepUTENbHOWN Kamepbl (CM. pucyHoK 1) Heo6xoammo cobnogate TpeboBaHus,
npeabaBnsemMble k TexHonorun UHV (cBepXBbICOKOTo BakyyMa).

Uepes 14 nocne 3anycka Hacoca M3MepuTesbHyl KaMepy HarpeBatoT [,0 MakCMMasbHON TemnepaTypbl
300 °C. Ecnn TypboMonekynspHblii Hacoc 060pyAoBaH YCTPOCTBOM A1 06e3raxnBaHuns. TO ero obesraxm-
BalOT NPOrpeBOM B COOTBETCTBUM C MHCTPYKLME npon3sBoanTens. Temnepartypa BepxHei 4actn Typ6oMoneky-
NIAPHOTO  Hacoca A[O0/MKHAa KOHTPONMpoBaTbCA B MNpefernax, YCTaHOBMEHHbIX 3TOW  WHCTPYKUMEN.
O6esraxvBaHue TYyp6OMOEKYIIPHOTO Hacoca U M3MepUTENbHON Kamepbl cnefyeT 3aBepluaTh Of4HOBPEMEH-
Ho, Korga JocturaeTcs gasnexve, B 100 pa3 npeBbilalllee oxugaemoe paboyee AaBneHne, HO He No3gHee
yeMm yepes 48 y nporpesa.

Mpouecc o6e3raxuBaHnsa 3anncbiBaeTcs BoTyeTe 06 UCNbITaHUKW. IOHU3aLNOHHbIE MAHOMETPbI Aerasu-
pyloTCS BCOOTBETCTBUM C PEKOMEHAaLUsM1 Mpou3BOAUTENS BO BPEMSA M B KOHLLE NpoLecca 06e3raxmBaHus, He
nosgHee, Yem 3a 2 4 10 Ha4Yana usmepeHus. [laBnexHme B BbIXOAHOM ceyeHun TypboMonekynsipHoro Hacoca
3anucbiBaeTCs B TO Xe Bpems.
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[JaBneHue p, B M3MepuTesIbHOI kamepe, n3MepsieMoe yepes 48 4 nocrie OKOHYaHWsi 06esraxvBaHus,
ABNAETCA MUHUMa/IbHBIM PabounM AaBieHneM Typ6oMoekynapmMoro Hacoca. iameHeHue yHKLWUM aaBne-
HUS OT BPEMEHM He O/KHO GbITb NOMOXKUTENBHBIM.

6.10 CteneHb cxaTtums

6.10.1 MeTof U3MepeHus

CTeneHb Cxatusi onpefenseTcs NnyTem Hanycka rasa B BbINyckHOW Tpy6onpoBog TYyp60MOneKkynapHoro
Hacoca 6e3 Hanycka rasa B U3amepuTesibHYI0 Kamepy.

6.10.2 YCTpOWCTBO A5 UCNbITaHUSA

[asbl g19 UcnbiTaHMA AO/MKHBLI UMETb YMCTOTY 99.9 % no macce. [laBfieHne 3anncbiBaeTcs Mo nokasaHu-
AM YCTPOWCTB, OTKa/IMOPOBaHHbLIX ANA WCNbITaTeNbHOrO rasa. icnone3yinte o6opyfoBaHne, ykasaHHOe Ha
pucyHke 1. PekoMmeHAyeTCs UCMO0/b30BaTh YCTAHOBKY HECKO/IbKUX MAHOMETPOB Ha pasHble Anana3oHbl AaB-
nenua pr KnanaH Hanycka rasa 4 (CM. pUcyHok 3) ycTaHaBn“BaeTCsl Y BXOAHOro 0TBepCcTus hopBakyyMHOro
Hacoca A/19 U3MEHEeHNS BbIMYCKHOTO faB/ieHNs p2.

MaHoMeTp 8 fo/MKeH ycTaHaB/IMBATLCA Kak MOXHO B/1MXe K BbIXOAy TypOOMONEKYNSAPHOro Hacoca, Ha
BbIMYCKHOM Tpy60npoBoAe, AnameTp KOTOPOro fo/mKeH 6biTb paBeH AnamMeTpy BbIXOAHOro dhnaHua. CoeguHu-
TenbHbI TPy6OoNpoBOg, K MaHOMETPY A0/DKEH ObiTb NEepneHaVKyNAPeH K IMHUM OCK BbIMYCKHOrO OTBEPCTHUS.
Heo6xoaumo, 4To6bI OH BbI1 ABHO CMeLLeH OT TpybonpoBoAa Hanycka rasa.

[nsa cHWXeHna KonuyecTsa MO60ro Apyroro rasa Ha Bxoge TypboMonekynspHOro Hacoca CTporo peko-
MeHAyeTcs B kayecTBe (hopBakyyMHOro Hacoca Ucnosib3oBath 4pyroit Typ6oMonekynapHblii nan and dysnoH-
HbI Hacoc. ITO CHMXAET AaB/ieHne Ha Bbixoge p240 10 2Ma (10-4m6b6ap) u HET HEO6XOANMOCTM NCMNONb30BaTb
ox/laXgaemMyto JIOBYLLKY.

6.10.3 MeTopuka npoBefeHUs NCNbITaHUA

[lns Kaxaoro ncnelTaTeNbHOro rasa - cHavasna nofoxauTe, noka MMHUMasnbHoe paboyee gasneHue po,
6yaeT nofyyeHo B U3MepuTesIbHON kamepe. YTo6bl n3mepeHvie 661710 BEPHbLIM, COOTBETCTBYIOLLLEE BbIMYCKHOE
AasneHne p@aomkHo 6bITb MeHee 0.1 Ma (10-3mbap).

OTKpbIBaiiTe knanaH Hanycka rasa 4 nocTeneHHo, YTobbl faBneHne p2noBbIWasoch NOCTENeHHOo. 3Have-
HUS BbIMYCKHOTO faBfieHns p2u BXOAHOTO AasneHuns p, (abconTHoe 1 napunanbHoe) 3anMcbiBaloT 04HOBpe-
MEHHO, Korfia OHV cTabunbHbl B npegenax +5 % s TeyeHne 5 MuH. CteneHb cxaTtus K.,, BbIYMCAAIOT No opmyne

K - Pr~puj (8)
P» - Pol

M3mepeHns 3anucbiBatb, Kak MUHUMYM, B TPEX TOUKAX B KAXAOM AEeCATUYHOM AMana3oHe BbiMyCKHOTo
fAaBneHus.

6.10.4 OueHKa n3mepeHuii

HaHecunTe Kp1BYH BMYCKHOTO AaBMEHNSA P, OTHOCUTENBHO P2Ha rpadiuke B 10rapuMmnyeckux KoopanHa-
Tax. Ykaxute MuHuMansHoe paboyee fgasneHuno p0. 3aTem Ha rpauk HaHecCUTe KpMBYIO cTeneHmn cxatus Kdl
OTHOCUTENbLHO P2. a3 ANs NCNbITAHUIA [0/MKEH BbITb HETKO YKa3aH Ha Kaxoi AmarpaMme.

6.11 BnbpaunoHHble XapakTePUCTUKN

6.11.1 O6uweeonucaHue

Kone6aHne Typ60OMONEKYNSIPHOTO Hacoca U3MepseTCcs B Hanpas/leHUW, pagvanbHOM Basly 3/1eKTPo-
ABuraTens. B 4aCTOTHOM AuanasoHe oT 10 'y A0 TpexKpaTHOro pasmepa HOpMasibHOM 4acToTbl (CKOPOCTK)
BpaLleHns Hacoca, paboTalolero npyM HopmMasbHbIX YCI0BMAX 6e3 ra3oBoli Harpysku. 3anucbiBaloTcs oba
3HauYeHus, yCcKopeHue konebaHusa 1 BU6POCKOPOCTb.

6.11.2 YcTpOWCTBO A/ NPOBEAEHUSA UCMbITAHWUS

Typ6omonekynsipHbli Hacoc CBOGOAHO YyCTaHaB/IMBAETCA B BEPTUKA/TIbHOM W/WAW TOPU30HTa/IbHOM
NOMOXEHNWN B COOTBETCTBMM C UHCTPYKLMEN NO 3KCnyaTalum npon3BoanTeNs, Ha pe3uHoBOM IcTe 4 MM Tos-
LLMHOW 1NN Ha TBepA0M 6e3B1bpaLoHoM 0CHOBaHUW. OCHOBaHME MOXET ObITh Lie/IbHbIM 6/10KOM, B NATb pa3
npesbllaoLWM Maccy Hacoca, Ho He MeHee 100 kr.

BHUMAHWE! CneanyeT nNpuHATE Mepbl NpefoCTOPOXHOCTU AnsA obecrneyeHns 6e3onacHoOCTU
nepcoHasna Ha paboyem mMecTe.

Ha BnyckHOI dpfiaHel, Hacoca ycTaHaB/MBaeTCs 3ar/yliuka B BUAe CTaHAapTHOToO haHLa 1 NpoKnagky.
Hacagka(n) onst usmepeHust konebaHuii yctaHaBIMBaeTCa Ha HACOC Ha MI0CKOCTY MoZ, NPSIMbIM YIIOM K Basly
anexTpofBuraTens. Pasvep AaHHO NIOCKOCTY [O/IXEH COCTaBNSATh He 6o/iee 1/10 oT HaMbosbLUEro pasMepa
Hacoca, B CTOPOHE 0T LieHTpa Macc Hacoca.
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Mpu noaroToBke Hacoca Ha NcnbiTateslbHOM 060pyA0BaHNK BEC HAcOca C ryxum iaHLeM He AO/MKEH
npesbiWaTtb 601ee YeM Ha 3 %. Bo BpeMsi NpoBeAeHNst UCNbITaHWIi K HACOCY HeNb3sl NOACOeANHSATL AOMNOHN-
TesbHbIl Tpys.

Hacoc nogcoeguHsieTca K hopBakyyMHOMY Hacocy C NOMOLLbI TMOKOro wWiaHra He mMeHee 750 mMm
B AJ/INHY M COTHYTOro nog yrnom 90®,

6.11.3 MeToanka NpoBeAEeHUS NCMNbITAHUA

Mepepn npoBefeHNEM U3MEPEHWIA HACOC AO/MKEH paboTaTb NPU HOPMasibHbIX YCNOBUAX 6E3 HArpy3ku
rasom, no kpaliHeii mepe. 30 MuH. Nocne npoBefeHNs n3MepeHnii opBaKyyMHbIi HACOC HAZO0 BbIK/IHUYNTL.

7 OTyYeT 06 UcnbITaHUN: AO0NOJTHNTEJIbHbIE MNMapaMeTpbl

OT4eT 06 UcnbiTaHUN JO/MKEH cofepxaTb:

a) TVN 1 cepuiiHblii HOMep TYp60MOIEKYNSPHOrO Hacoca;

6) HOMUWHasNbHbI guameTp U3MepUTENbHON(bIX) KaMepbl(kamep) C yka3aHueM auameTpa OTBEPCTUSA U
ero TO/ILLMHbI;

B) BENMNYMHY CTaHAaPTHOM NPOBOAMMOCTM 1 hOpMYY, UCNOb3YIOLLYIOCA AN BbIYNCIEHWIA:

r) MakcumasbHylo TemnepaTtypy 1 AnTeNbHOCTb Npouecca o6esraxmsaHns;

A4) Tvn 1 paboTy ycTpoiicTea, M3MEPSIOLLEr0 pacxo rasa:

B) TUM UCMOMb3YeMbIX YN0THUTENEN;

X) 3HaYeHMs MakcyManbHOW N MUHUMaIBHON TemnepaTtypbl OxaxAaloLlwen BoAbl Ha BXO4e W BbiXxoge
Hacoca;

1) pacxog oxnaxaawLein Boabl:

K) Tun. KONUM4ecTBO ¥ AasneHve napa npu 20 °C Ncnosib3yemori CMa3o4HOW XULKOCTH:

Nn) TUN 1 6bICTPOTY AECTBMA NCNOb3yeMbiX YOPBaKyyMHbIX HACOCOB;

M) BXOZHYI MOLHOCTb MPUBOAHOrO 3N1eKTpoABUraTens;

H) 4YacToTy (CKOPOCTb) BpalleHns TYpO6OMONEeKyISIPHOro Hacoca,

n) Temnepatypy v aBreHne okpyxatoLei cpeabl.

8 TpeboBaHusa 6e3onacHoCcTHU

Mpy npoBefeHUN U3MeEPEHUli HEOGXOAMMO coGMAaTb NPeAbsBAseMble K BakyyMHbIM Hacocam
TpeboBaHua 6€30NacHOCTU, KOTOpbIe N3M10XeHbI B [1).
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MpunoxeHune A
(cnpaBouHOE)

BbiBog ypaBHeHui (1) n (2)

Mexpay cteneHsamu cxatns Kell KQu 6bI1CTPOTON AeiicTBUA qy CO CBOE TEOPETUYECKON MaKCUManbHOW BENUYNHON
pvonpeanonaraeTcs COOTHOWeEHNe

Ko-K*, 1
«0-1 Y
BbiCTpOTa feiicTBUA qV 4OCTUraeT CBOEro MakCuMyma ecnu ahhekTMBHasA cTeneHb cxatua KallgocTuraeT

efuHuULbl. C Apyroli CTOPOHbI ANnA MakcuMmanbHoi Ka, = KO.6bicTpoTa geiicTBusa 6yfeT Hynem no onpefeneHuio.
O hekTUBHAA cTeneHb cxatua Km » p2/p, MOXeT 6bliTb 3anucaHa Kak OTHOWeEHWe GbICTPOThl AelicTBua dop-
BaKyyMHOro U TYyp60MONEKyNSIpPHOTO HACOCOB

Keg *
ypaBHeHue NnpumeT BuA
1«0 -
|
Kn -1
fanee cnepyet
UAN. ymeHbllaa Ha Ka
Py,
1. 9yo 1

«0'PyB  «0
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Mpunoxexune A
(pekomeHngyemoe)

CpaBHeHMe CTPYKTYpbl MeXAyHapoaHOro ctaHgapTa
CO CTPYKTYpOUi MeXrocyAapCTBEHHOrO CTaHAapTa

Tab6bnuua Ab.1

CTpyKTypa HacTosLero ctaHgapra CTpykTypa MexpgyHapogHoro ctaHgapTa ISO 5302:2003

Pasgen 8 —_

MpumeyvaHunsa

1 CpaBHeHue CTPYKTyp CTaHAapTOB NPpUBEAEHO HauuHas ¢ pasjena 8. Tak kak npejbigyuine pasfens ctaHjapra u
UX UHble CTPYKTYpPHble 3/1eMeHTbl (3a UCK/TIDYEHUEM NPeaNCOBNA) NGEHTUYHDI.

2 B MexrocyaapcTBeHHbI cTaHfapT 6bin fo6asneH pasgen 8 «Tpe6oBaHus 6€30MaCHOCTU».

Buénuorpadpus

(1] EN 1012-2:1996' Compressors and vacuum pumps, safety requirements — Part 2: Vacuum pumps
Komnpeccopbl M BakyymHble Hacocbl. Tpe6oBaHus 6e3onacHocTu. YacTb 2. BakyymHble
Hacochl

' Ha tepputopumn Poccuiickoit depgepaunn gelicteyet FOCT P 52615—2006.
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YAK 621:006:524 MKC 23.160 OKTT 364800 MOD

KnoueBble cnoBa: BakyymMHasi TEXHOJIOTUS, T'ypboMOIEeKyNApHbIA Hacoc, hopBakyyMHbIli Hacoc, paboune
XapaKkTepucTvku, faBfieHne, ObICTpoTa AENCTBUA, CTEMEHb CXaTus, U3MEPEHMUS, NPOWU3BOAUTESIbHOCTb,
n3MepuTesibHas kamepa
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