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UHpopmatus 0b usmeHeHUAX K HacmosiueMy cmaHdapmy rybriuKyemcs 8 exxe200HOM UHOpMaUUOH-
HOM yka3zamene «HayuoHanbHbeie cmaHOapmel» (Mo cocmosiHuro Ha 1 siHeaps mekyuw,eeo 2o0a), a mekcm
U3MeHeHUl U ITonpasoK — 6 eXeMeCsIYHOM UHhOpMayUOHHOM yKkazamere « HayuoHarnsHele cmaHdapmaiy.
B crniyyae niepecmompa (3aMeHbi) unu ommeHbl Hacmosiujeeo cmarfapma coomeemcemeyiolyee yseoomiie-
Hue 6ydem orybruKo8aHoO 8 eKeMecsIHHOM UHGhOPMaYUOHHOM yKa3amerne «HayuoHaneHble cmaHdapmabiy.
Coomeemcmeyrowasi UHhopMayus, ysedoMiieHuUe U meKkcmal pasMeujaromesi makxe 6 UHpopMayUuoHHoU
cucmeme obujee0 rosib308aHuUss — Ha oghuyuansHom calime PedepalsibHO20 a2eHmMcmea rio MexXHU4eCcKoMy
pezynuposaHuto U Memporsoauu 8 cemu lumepHem

© CraHpapTtuHdopm, 2015

B Poccuiickon ®eaepaummn HacToALWMIN cTaHgapT He MOXeT BbITb MOMHOCTHIO0 UMM YacTUYHO BOCNPOU3Be-
AeH, TUPaXNpPOoBaH U pacnpocTpaHeH B KayecTBe ouLmManbHOro naganusa 6es paspelueHus degepansHoro
areHTCTBa No TeXHUYECKOMY PerynmpoBaHuio U MeTposiorim
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BBegeHne

HacTosiumn craHpapt cogepXxut TpebosaHust U MHOPMaLMIO Mo MeTodaM U3MepeHUs TEXHUYECKNX
XapaKTepuUCTUK BaKyyMHbIX HacocoB 06beMHOro aeicTeus. Hactosawumii ctaHaapTt gononHaeT [1], B KOTOpoM
npuBeeHb! 06LL e NOMOXEHNSA No N3MePEHUI0 XapaKTEPUCTUK BaKyyMHbIX HACOCOB.

MNpviBegeHHbIE B 3TOM OOKYMEHTE MEeTOAbI LUMPOKO NPUMEHSIIOTCA B CYLLECTBYIOWMX MeXayHapoaHbIX
cTaHgapTax. Llenb HacTosiero ctaHAapta — 06beanMHUTL COOTBETCTBYIOLWME MEeToAbl U3MepeHUsl TeXHU-
YeCKUX XapaKTepmncTMK BakyyMHbIX HAcoCOB 06 beMHOro AencTaums. HacToawmi ctaHaapT aBnsaeTca Npuopu-
TeTHbIM B Crlydae BO3HUKHOBEHUS MPOTUBOpeYnii ¢ [1].

Llenblo HacTosiLlero craHgapTa ABMAAETCA YCTAHOBMEHWE MUHUMAaNbHbIX TpebGoBaHWA K NOCTaBLK-
Ky/W3roTOBUTENIO, KOTOpble AOIMKHbI cobnogaTeCsl UM Ans 3asiBNEHUA O COOTBETCTBUM HaCTOALWEMY
cTaHaapTy.

MexayHapoaHbld ctaHgapT 1ISO 21360 cocTonT M3 creayrowmx Yacten nog obLWMM HaMMeHoBaHNeM
«BakyymHas TexHonorus. CtangapTHble MeToabl U3MepPeHUs XapakTepuCcTMK BakyyMHbIX HACOCOBY

- Yactb 1. O6WMe NONoXeHNS:;

- YacTtb 2. BakyymHble Hacockl 06beMHOr0 AeNCTBUS.

Monb3oBaTenu HacTosILWero cTaHgapTa AOMKHbI YYUTLIBATL, YTO MOMUMO TpeboBaHWiA, NpegyCcMOTPEeH-
HbIX HaCTOAWMM CTaHA4apToM, AN UHANBMAYaSLHbLIX CryYyaeB NpUMeHeHus MoryT noTpeboBaTtbea Aonon-
HUTeNbHble TpeboBaHWA. HacTosAwmiAz cTaHaapT He 3anpellaeT NocTaBLMKY/M3roTOBUTENO NpeanaraTh, a
nonb3oBaTento/3aka3ymky UCMomnb3oBaTh arbTepHaTuBHOe 00OpyJoBaHWE WNN MHXEHepHble pelleHus.
OTO MOXET B 4acTHOCTU ObITb MPUMEHUMO K UHHOBAaLMOHHBIM N paspabaTbiBaeMblM TexHonorusam. Ecniv
npeanaratoTcs anbTepHaTUBHbIE TEXHOMOMMN, TO NMOCTaBLUMK/U3rOTOBUTENb HECYT OTBETCTBEHHOCTL 32 yKa-
3aHue NobbIX OTKIIOHEHN oT TpeboBaHMIA AaHHOTo cTaHAapTa 1 cooblleHne NoapobHOCTeN.

B HacToswWwwMiA cTaHdapT BHeCEHO cnegylollee pedakLMoHHOe n3meHeHve: BBedeH pasgen 5 «Tpebo-
BaHUsl 6€30MacHOCTUY, U3MEHEHWE BbAEIIEHO KYPCUBOM.
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M E XTOGCUYAAUPU CTHBEUHHUB # CTAHAOAPT

BakyyMHasa TexHonorus
CTAHOAPTHbLIE METOAbI U3BMEPEHUA XAPAKTEPUCTUK BAKYYMHbIX HACOCOB
YacTb 2
BakyyMHble Hacocbl 06BeMHOro AecTBUs

Vacuum technology. Standard methods for measuring vacuum-pump performance.
Part 2. Positive displacement vacuum pumps

NaTta BBegeHna — 2015—09—01

1 O6nacTtb NpUMeHeHuA

Hacmoswuli cmaHdapm pacrnpocmpaHsiemcsi Ha MeXaHUYeCcKUue 8aKyyMHble HacoCbi 0ObeMHO020
deticmeus (0anee — Hacochbl).

CraHpapT ycTtaHaBnusaeT TpeboBaHUA K MeToAnKaM M3MepeHuil BbiIcTpoThl AeicTBusA, 6asoBoro aas-
neHusi, Hanbonbluero AaBneHUs NapoB BoAbl, NOTPebNAeMol MOLIHOCTU U MUHUMArbHOW TemnepaTypbl
3anycka HacocoB 06 beMHOro AeNCTBUS, KOTOPbIE OCYLLECTBIIAIOT BbIXS10MN rasa npn atMocepHom AasneHun,
¢ NpedenbHbIM AaBneHnem obblyHO MeHee 10 klMa.

B HacTosileM cTaHdapTe HeobxoaUMMO UCNONb3oBaTh onpeaeneHus GbicTpoThl AencTBUA 1 6a3oBoro
AaBneHus1, npuseaeHHble B [1].

Hactosiymin ctaHgapT Takke MpUMEHsieTcs Npu NpoBeAeHUN UCNBLITAaHWA APYruX TUMOB HacoCOB,
BbINyCKaOLWKUX ras npun atMmocgepHoMm JaBneHnn.

2 TepMuHbI M onpegeneHus

B HacTosileM cTaHgapTe NpyuMeHeHbl TePMUHBI No [1], a Takke cnegyolime TePMUHBI C COOTBETCTBY-
oW MMM onpeaeneHusamu:

2.1 razobannacTtHoe ycTpoilcTBO (gas ballast device): YcTpolicTBO Hanycka rasa wunv sosgyxa B
pabounii 06bem Hacoca.

2.2 Haubonbllee AaBrieHUe NapoB BoAbl Pi0 (water vapour tolerance): MakcumansHoe aasneHune
BOASHbIX NAapOoB, NPOXoasaLWmMX Yepes Hacoc 6e3 0bpasoBaHus KoHAeHcaTa.

MpumeuyaHune— B cnyyae oTcyTCTBUA NPOGNEM C KOHAEHCALMEN BOASHbLIX NapoB, HAaNpUMep, NP1 NCMomnb3o-
BaHWUM YCTAHOBKM 41151 pasferieHust Macna v BoAbl, MakcumarbHoe AaBneHne BoasiHbIX NapoB SBMSETCs AONyCTUMBbIM.

2.3 npousBoauTenbLHOCTbL NO BOASAHBLIM NapaM (water vapour capacity): Konuuectso Boabl, koTopoe
MOXeT NpoxoauTs Yepes Hacoc 6e3 06pasoBaHmns KoHAeHcaTa 3a eANHULY BPEMEHN.

2.4 pa6ouui o6bem V,, (swept volume): O6beM rasa, NpOXoAALLWIA Yepes HACcoC 3a OAUH LK.

2.5 paBneHue HacblWeHHbLIX NapoB p (saturation vapour pressure): [lasnexue, coznasaemoe nNapom
YACTOrO XMMMWYECKOTO BELLEeCTBa, HAXOAsLWerocs B paBHOBECHOM COCTOSIHUM C KOHAEHCUpPOBaHHOW dhasoi
(>kmakom unu TBepaon, U1 B 06enx) B 3aKpbITON CUCTEME.

n pPUMedaHue— [Ina kaxaoro BeWeCcTBa AaBNeHNe HaChILWEHHbIX NapoB 3aBUCUT OT TemMneparypbl.

U3paHne opnumnansHoe
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2.6 TemMnepaTypa HacbIleHHOro BoAsiHOro napa (water vapour saturation temperature): Temnepaty-
pa, COOTBETCTBYIOLLAA AABIIEHUNIO HACKILLEHHBLIX BOASAHbIX NapoB.
2.7 3Heprus cxartus (compression energy): SHeprusa, Heobxoaumas aAns cxatus obbema rasa.

3 O6o03HavYeHus

B HacToslWeM cTaHaapTe NpUMeHeHbI crieaytolmne yenosHble 0603HavyeHus:

o — k03athULMEHT NOBLILLEHUA AaBNEHWUA NPU OTKPLITUW BbIMYCKHOIO KanaHa

PH,0 — OTHOCUTENbHas BNaXXHOCTb BO3AyXa, %

K — nokasaTtenb agMabarhbl

L — 3Heprua MonsipHOro ucnapeHus, Ix/mons

P, — noTpebnsemas MOLHOCTb HAacOca NPY NpeaenbHOM OCTaTOMHOM AaBfieHUU € yKasaHHOW
YyacToTou BpalleHus, BT

Pog — noTpebnsaemas MOLWHOCTb Hacoca Npu NpedenbHOM OCTaTOYHOM [AaBfIEHUN C YKasaHHOWN

YacTOTOM BpaLleHUsA ¢ MakCUMarnbHO OTKPbITbIM razobannactHbiM YCTPOUCTBOM, BT
— MaKkCumanbHas I'IOTpeGﬂﬂeMaﬂ MOLHOCTb Hacoca CYKa3aHHOI;1 4yacToTON BpalleHusl, BT

Py — aTMoccpepHoe faBneHue, MNa
P, — napuumarnbHoe gaBneHne Bo3ayxa B BbIXNONHOM rase, lNa
P, — NapuuanbHoe aasneHue BoAsiHOro napa B atmoctepHom Bosayxe, NMa
Pg — napuunansHoe AaBreHne Bosayxa B aTmocdepe, Ma
Pr,0 — HanbonbLlee AasneHne Napos Boabl, MNa
P — AaBleHne HacblLeHHoro BogsHoro napa, MNa
pr, — [aBrieHne HacklLLeHHOro BoAsIHOro napa rnpu Temnepartype T, Ma
qy — BbICTpOTa AeUCTBUA Hacoca, M3/c
qvs — pacxop Boagyxa Yepes razo6annactHoe ycTpoincTeo, M3/c
R — YHuUBepcarbHas rasoBas noctosHHas: R = 8,3143, x/(Monk - K)
Ty — TemnepaTypa, CooTBeTCTBYIoWas P, K
T, — TeMmnepatypa okpyxatoLeit cpegbl, °C
T, — TeMnepaTypa BbIXJI0MHbIX ra3oB Hacoca, °C
Ta — TeMnepaTypa BbIX/IOMHLIX Fra308 NPU HYNEBO MPOU3BOAUTENBHOCTU, K
Toer — CKOpPEeKTUPOBaHHOE 3Ha4YeHue TeMnepaTypbl BEIXIIOMNHBIX ras3oB Hacoca, K
Tos — TeMrepaTypa HachlLLEHHbIX BLIXTIOMNHbIX Fa308, 3aBUcALLIas OT AasreHus Ha Bxoae p,, K
v, — o6beM cxxumaemoro rasa, m3
Ve — pabounii 06beM razobannacTtHoro ycTponcTea, m3
7% — pabounii o6bem, M3
W — BHeprusa aanabatyeckoro cxarus, Ik
W Ho —oHeprus aanabaTuieckoro cxaTus Ans BoAsiHbIX Napos, [k
da — 3Heprusa aguabaTnyeckoro cxxatus ans sosayxa, [k
W, — MonpaBoYHbIf K03 ULMEHT ANA TeMmnepaTypbl BIXIMOMNHLIX Fa30B Hacoca.

4 MeToAabl UCNLITAHUN

4.1 N3mepeHue GbiCTpoOThI AeUCTBUS

4.1.1 MeToauka npoBeaeHUsI U3MepeHUn

MeToaukun nposeaeHUs U3MepeHUin ObICTPOTHI AENCTBUA Hacoca nNpuBeaeHbl B [1], nogpasaensi5.115.3.
[na nsmepeHus 6bICTPOTHI AeNCTBUA AOSHKHBI MPUMEHSITLCA METOAMKA MOCTOSIHHOTO NMOTOKa MU MeToauka
nocTosiHHoro o6vema. Ecnu He ykasaHbl UHblE, TO criedyeT UCMONb30BaTh YKkasaHusl U 9KCnepuMeHTarnbHble
YCTaHOBKM, NpUBeAEeHHbIe B [1].

4.1.2 MeToauKa NOCTOSIHHOTO NOTOKa

CraHpapTHOW MeTOAMKON ABNAETCA MeToamuka NOCTOsIHHOro notoka. OHa MoxeT 6bITb UCMoNb3oBaHa
NS BCceX HacoCOB, Ha KOTOpble pacnpocTpaHsaeTcs HacTosILas YacTb cTaHgapTa.

[Ana poTOpHBIX HACOCOB MYHXEPHOro TUNa 1 NNacTUHYaTO-CTATOPHbLIX BaKyyMHBIX HAacocoB 06bem
U3MepuTenLHOM kamepbl AoKeH BbiTb He MeHee 2V, rae V,,, — pabounii obbem.

na apyrix TMNOB BakyyMHbIX HACOCOB 06bEM U3MEPUTESIbHON KaMepbl AokeH ObiTh He MeHee SV,
Twvn usmepuTenbHON KaMepbl A0MKEH COOTBETCTBOBATb [1].

2
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Ecnu anameTp BxoaHoro dnaHua Dy, MeHee BHyTpeHHero auameTpa D M3MepuTenbHON Kameps! Ans
BaKyyMHbIX HacocoB 06beMHOro AeWCTBUSl, TO Mepexod K BXOAHOMY bnaHuy Hacoca Mpou3BOAUTCSt C
MOMOLLbIO KOHUYECKOro NepexoaHuka Ha 45°, kak nokasaHo Ha pucyHke 1 [1].

4.1.3 MeTopuka NnoCcTosIHHOro o6bLema

MeToaunka nocTtosiHHOro o6bemMa noaxoauT 4Ns HAaCOCOB Maror NPOU3BOAUTENBHOCTU (HanpumMep, Ao
0,01 m3/c), Tak kak TpebyeTcsa Gonbluas UsMepuTenbHas kamepa. O6beM U3MepUTENbHON Kamepbl A0HKEH
6bITb Gonee, YeM Npeanonaraemas MakcManbHas 6elcTpoTa AeicTens, M3/c, yMmHOXeHHas Ha 120 c.

4.1.4 Pabouue ycnosus

MoacoeauHsIIOT HAacoC K aKCNepUMeHTanbHOM YCTaHOBKE U 3anyckatoT ero. [Nepea Havyanom namepeHnii
Hacoc AomkeH npopaboTaTh 40 AOCTMKEHWS MM 0Bbl4HON pabodeil TemnepaTypbl. HacToTa BpalueHus He 4on-
)KHa OTNNYaTLCA OT HOMUHaNbHOW 6onee Yem Ha +3 %.

Ecnu ucnelTyembli Hacoc ncnonbayeT rasobannacTtHoe yCTPONCTBO, TO BbICTPOTa AeNCTBNA AOMMKHA
namepsTbes cHavana 6es, a 3atem ¢ razo6annacTHbIM YCTPONCTBOM.

TemnepaTypa okpyXxatoLen cpefbl — B COOTBETCTBUK C [1].

4.2 N3mepeHue 6asoBoro gaBneHus

M3mepeHue 6a3oBoro gasnenus npuseaeHo B [1], nogpasaen 5.4. UsmepeHue ocyLecTBNseTCcs Ha aKe-
nepvMeHTansLHOM ycTaHOBKe, ykazaHHOW B [1], pasgen 5. UsmepeHue cHavana nposoauTces 6e3, a noTom — ¢
raso6annacTHbIM YCTPONCTBOM. 3MepeHUs MOXHO NpoBoAuTL B MNoboi nocneaoBaTensHOCTH, €Crn 3TO He
OKasblBaeT BVUAHWA Ha pesyrnbTaT U3MepeHUi.

4.3 NamepeHue Hanbonbllero AaBneHusi NapoB BoAbl

HanGonbllee gasneHve napos BoAbl ONpedenseTcs Kak MakcumanbHoe AaBrieHne YACTBIX BOASIHbIX
napoB Ha Bxode B Hacoc. CyLLecTBYeT HECKOMbKO METOAMK U3MepeHns HaubonblLero AaBneHUs napos BoAbl
(Ma). Mpumep MeToAMKM M3MepeHUst HanbonbLUEro AasneHna Napos BOAbI NpUBEAEH B NPUIoXeHun A.

Takke CyLLecTBYeT HECKOSIbKO MEeTOAMK U3MEPEHUI NPOU3BOAUTENBHOCTU MO BOASAHBLIM napam (kr/c).
Mpumep npeobpasoBaHusa 3Ha4YeHWUA HanbonbLero AaBNeHNA NapoB BOAbI B 3HAYEHWe NPOU3BOAUTENbHOCTH
Mo BogsiHbIM Napam ykasaH B [2] (cTp. 331).

Cwm. Takke [2] (cTp. 329—333) n [3] (cTp. 60).

4.4 N3mepeHue notpebnsemMon MOLHOCTU

4.4.1 O6WwMe NONoOXKEeHUnA

MoTpebneHne MOLHOCTA HACOCOM 3aBUCUT OT 3HAYEHWUs! BMNYCKHOrO AABMEHUA U U3MeHseTca Npu
ncnonb3oBaHMn razobannacTHoro yctpoicTaa. MNotpednsemas MOLWHOCTb AOMKHA N3MEePATLCA NPU crieayto-
LUMX YCNOBUSIX: NPU M3MEpPEHUU NpeaebHOro AaBfieHns Hacoca ¢ razobannacTHbIM YCTPONCTBOM U 6e3 Hero, 1
npu MakcumanbHol NoTpe6naeMoil MOLWHOCTA Ha COOTBETCTBYIOLLEM BNYCKHOM AaBneHun. MakcumanbHast
notpebnsieMas MOLWHOCTb AOCTUraeTcsl Torga, koraa Hacoc paboTaeT npyv MakcumanbHoW Heobxoaumoi
3MeKTPUYECKON MOLLIHOCTN.

MpumedaHue— CywecTByeT psg HACOCOB, KOTOPbIE HE MOTYT NMOCTOSIHHO paboTaTte NPU MakcUmarnbHOW MNo-
TpebnsieMoi MOLHOCTH.

4.4.2 YcnoBus uaMepeHus

YacToTa BpalleHusl AoIPKHa HaxoAuTbCs B AnanasoHe, ycTaHasnmsaemoMm npoussogutenem. Ecnu Het
orpaHuUYeHuiA, TO OHa He I0MKHA OTKIMOHATLCS OT yKa3aHHOM YacToThl BpalleHus 6onee yeM Ha £3 %.

4.4.3 MNopagok u3amepeHun

YcTaHaBNMBaloT YCTPOWCTBO U3MepeHUsi NOTpebnsaeMoil areKTpuyeckoil MOLLHOCTU MeXAY UCTOYHUKOM
nuTaHnsa n Hacocom. UsamepsiioT peanbHyro noTpebnsieMyto MOLLHOCTb € UCMOMNb30BaHNEM 3TOrO YCTPOMCTBA.
Ecnu Hacoc meeT aMeKTPOHHBIA UICTOYHUK MUTaHUs, TO AoMycKaeTcsl yCTaHOBKa YaCTOTHLIX (PUNbLTPOB.

CHavana Hacoc, 3anofHeHHbIn paboyeil XKMOKOCTbIo, yKasaHHOM NpoussoauTenem, AomkeH pabotatb B
TeueHue 14, Kak ¢ 3aKpbITbIM BMYCKHBIM KIlanaHoM, Tak 1 C 3aKpbiTbIM KianaHoM razobannacTtHoro ycTpoicTea.
MamepeHne noTpebrisieMoi MOLHOCTU NPOBOAAT TpU pasa B TedeHue 15 muH. MoTpebnsemas MOLWHOCTbL Ans
6a30B0ro AaeneHus P, ABMseTca cpefHeapu@pmeTMIeckum oT 3TUX TpeX 3HaYeHUNA.

Mocne Toro kak Hacoc AOCTUr COCTOSIHAA TemnepaTypHOro paBHOBECUA, U3MeEpPAIOT notpebnsemyio
MOLLHOCTb Npu 6230BOM AaBMeHUM Ansl ykasaHHOro AuanasoHa HenpepbiBHOW paboThl ¢ razobannactHbIM
YCTPONCTBOM Pz NP1 OTKPLITOM KItanaHe rasobannacTtHoro ycTpoiicTtea. MsmepeHue notpebnsemoin MoLHoc-
T NPOBOAAT TPW pasa B TeveHne 15 MuH. MoTpebnsemas MOLWHOCTb Anst 6a30BOro AaBneHUs C OTKPLITHIM
KnanaHoMm raszo6annacTtHoro ycTpoinctea Py, ABnsAeTcs cpeaHeapuMeTUHECKUM OT 3TUX TPeX SHaueHU.

Mocne sToro Hacoc AosmkeH paboTaTtb B Te4eHUe nepuoaa, ykasaHHoro npoussogurenem. 3atem nsme-
PAOT MaKCMMarnbHYo MOTPebnsemMyto MOLLHOCTb B TUMMYHBIX pabounx pexxumax U npu pasHon YactoTe Bpa-

3
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LLEeHUS, BKItOYas peXXMM MaKkcMMarnsHoi noTpebnsieMmoi MoLHoCTU. MamepsioT noTpebnsiemyto MOLLHOCTL TpX

pasa B TedyeHne 15 MyH. MakcumanbsHasa notpebnsemas MOWHOCTb P .. ABNAETCA MakcMMarbHOM OT 3TUX

Tpex nsmepeHuit. Ecnu ykassiBaetcs AnanasoH AasreHuin, usmepsitoT P, B yKasaHHOM AnanasoHe.
3HauveHue Toka crieqyeT N3MepsiTb Tak XKe, Kak U NoTpebnsemMyto MOLLHOCTb.

4.5 MuHumanbHaa TeMnepartypa 3anycka

MuHumanbHasa Temnepatypa 3anycka — 3To TeMnepartypa, Npu KoTopoi ABuratenb 3anyckaeT Hacoc
npu aTMocdhepHOM AaBneHun Ha Bxoae. OxnaxaatoT BakyyMHbIA HAcocC, 3anonHEHHbIN paboyeit XKMaKoCTblo,
yKa3aHHOW Npou3BoAMTENEM, 4O CaMOW HU3KOW TemnepaTypbl 3anycka, ykazaHHon npounssoautenem. Ecnn
MUHMMarnbHas TemnepaTypa 3anycka He ykasaHa, oxnaxgatoT Ao Temnepatypel 12 °C. lMNMepen Havanom
3anycka U3MepsiloT Temnepartypy Hacoca. Ecnu mncnonb3syetcst kakoe-nubo anekrpoHHoe obopyaoBaHue,
NOAKITIO4YEeHHOe K Hacocy, To cneayeT YAOCTOBEPUTLCS, YTO Ha ero KOMMNOHeHTax He KOHAEeHCUMpyeTcs Brnara.

3areM 3anyckaloT Hacoc, OH AomkeH HabpaTb 80 % cBoelt HOMUHANBLHOW YacTOThl BpalleHUsi B Te4eHue
10 MuH.

[1ns HacocoB, 3anyck KOTOPbIX OCYLLIECTBASIETCA N0 BaKkyyMOM Ha Bxofe Hacoca, TeMnepaTtypa 3anycka
forkHa 6bITb He 6onee 18 °C.

4.6 lMorpelwHOCTU U3MEpPEHUSA
MorpelHoOCTU U3MepeHUus ornpeaensiloTca B COOTBETCTBUA ¢ [1].

5 Tpeboearusi 6ezonacHocmu

lpu nposederuu uamepeHuli Heobxodumo cobniwdamb MpedbsensieMble K 8aKyyMHbIM Hacocam
mpeboeaHusi 6e3ornacHoCmu, KOMopbie U3foKeHbI 8 [4].
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Mpunoxenne A
(cnpaBo4HoOe)

MsmepeHue Haubonbluero AaBrneHusn napoB BOAbI

A1 N3amepeHne HanbonblIero gaBreHNsA NapoB BoAbl

A11 O6wme nonoxeHnsn

B cnyuae, korga napbl, B 0CO6eHHOCTN — BOASIHbIE, NPOXOAAT Yepe3 BaKyyMHbIA HACOC, OHW MOTYT KOHAEHCUPO-
BaTLCH BHYTPM HEro A0 TOr0O MOMEHTA, KOrJa BbIMyCKHOWM KnanaH OTKPOEeTCs U BbINyCTUT ux B atmocdepy. KoHageHncat
cmewmBaeTcsl ¢ pabouen XXMAKOCTbIO BHYTPY HAcoca U NOBTOPHO MCMapsieTcsl B NPOLIeCce BcacbiBaHWs Hacoca. JTo npu-
BOAMT K BO3pacTaHuio 6a30BOro AaBrneHust Hacoca U MOXET Bbi3aBaTb kOppo3uto. [1ns Toro, 4Tobbl n3bexartb NosiBreHus
KOHOeHcaTa, BO3AyX UNv MHOW HEKOHAEHCUPYIOLUVICS ra3 NogaeTcsl B HACOC Yepe3 ocobbif kaHan B razobannactHoOM
YCTPOWCTBE, KOTOPbIN MOXET 3aKpblBaTbCH KranaHom.

OTKayka HAaCOCOM BOASIHLIX NMAPOB MOXET MPUBECTU K YBENIMYEHUIO NMOTPEONsieMOn MOLWHOCTU U MNOBLILLEHUIO
TeMnepaTypbl HEKOTOPbIX TUIMOB HACOCOB, YTO BEAIET KBO3PACTaHWIO AABITEHUA HACBILLEHHbIX NApoB, KOTOpoe onpegensaeT
3HaYeHne HambonbLLEero AaBneHusi NapoB BoAbl.

Mcnonb3oBaHue BOASAHBIX MAPOB AN U3MEPEHNN — 3TO NMPAMON METOZ, KOTOPbIA MOXET NPUBECTU K HE3aMEeTHON
KOHAEHCaUuWn BOAbLI BHYTPU Hacoca. [oaTtomy B HacTosilem cTaHaapTe AN HAaCOCOB C MacnsHbIM YNNOTHEHWEM BMECTO
BOASHbIX NAPOB UCMONb3yeTcsi Cyxon Bo3ayX. [MoBbIleHne TeMnepaTypbl HACOCA BbI3BAHO UCMONb30BAHUEM 3KBUBANEH-
THOro pacxoga Bo3fyxa Ans onpeaeneHns TemnepaTtypbl BbIXNOMHLIX ra3oB Hacoca. Temnepartypa BbIXNONHbIX ra3os
Hacoca n3MepsieTcsl B 3aBUCUMOCTM OT 3HAYeHNA AABNEHNUs Ha BXOAE p,. PasHnua MowHocTein, Heo6xoAnMbIX Ans cxaTns
TPExXaTOMHbIX MOJIEKYIT BOAbl U OBYXaTOMHbIX MOJIEKYIT BO34yXa, Bbi3blBa€T HEOOXOAMMOCTb KOPPEKUUN NOBbILWEHUS
TeMneparypb!, BbI3BAHHOW HanNnM4mMeMm Bo3ayxa.

A.1.2 YcTtaHoBKa Ans ncnbiTaHum

CMm. pucyHkm A1 A.2.

—T

4 6 9

2 3 8 5/
4

o

1 — usmepuTenbHasn kamepa (OTHOCUTCS K peXUMy UCNbITaHUA MeTOAUKON NMOCTOAHHOro noToka no [1] nyHkT 5.1.2); 2 — pacxogomep

[MsmepeHue pacxoaa Bosayxa nepefasaeMoro Yepes rasobannactHoe yCTpocTeo: B (pg + py)l; 3 — ucnbiTyemslit Hacoc; 4 — knanas

Hanycka rasa; & — rurpomeTp (455 U3MepeHnst OTHOCUTENTBHOW BNAXHOCTHU @y, o); 6 — BaKyyMMeTp (Ans W3MepeHus BryckHoro Aasne-

HWSA pq); 7 — TEPMOMETP AN UMEPEHWS TeMMEPaTypbl BLIXMOMHLIX ra30B HAcoca; 8 — MaHOMeTp NS U3MePEHUS BbiNyCKHOTO faBrie-
HUST; 9 — MaHOMEeTp ANs u3mepeHus atMocepHoro AasneHns

PucyHok A.1 — Cxema yCcTaHOBKM Ansi UaMepeHusi HanbonbLLero 4aBneHus Napos BOAb!
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2D

4D

T |1

Lt ¢

0,5D
.o |

1 — TouKa u3mepeHus Temnepatypsl Tp; 2 — BaKyyMMeTP ANSi USMEPEHUst NABNEHUA HA BbIXOAE U3 HACcOCa;
D — BHyTpeHHuI anameTp Tpybbl; a — o1 0 Ao 0,5D

PucyHok A.2 — YrnoBoii natpyGoK Ans namepeHusi TeMnepaTypbl M AaBMNEHUsi Ha BbIXOAE U3 Hacoca (npumep)

A1.3 OnpepeneHve HanbonbLero gaBrneHus NapoB BoAbl
dopmyna ansi onpegeneHnsi HanGoNbLIEro AaBrneHUs NAPOB BOAbI

o
b, [1+ [&j] (42215,
p. = 9wePs Ps Ps (A1)
H,O :
qy P —Ps
MoacraHoBka koadhdpuumeHTos 1+ (p,/pg) ¥ 0py/Pg PaBHLIX 1, NPMBOAUT K UMPOKO MCMONb3yeMoii hopmyre (A.2)
—9wPs Ps P,
p, = V¥B Fs Fa A.2
o = g apaep. (A2)

Ons nonyvennn 6onbwen TouHocTn hopmyna (A.1) ncnonbsyetcs cnegyowmm obpasom:

3HaueHns g, Gy» &, Pg, Pg U P,y MOTYT M3MEPATLCS HEMNOCPEACTBEHHO, B OTIIUYNE OT 3HAYEHNS AABNEHNS HACHI-
WeHHbIX BOAAHBIX NAPOB p.. Tak Kak BMECTO BOAAHLIX NapoB UCNOMb3YeTCs BO3AYX, TO TEMNEpaTypy BbIXNOMHbIX ra3os
Hacoca T, n3MepsioT NP Pas3nuyHbIX 3HAa4EeHNSX AABINEHNs Ha BxoAae p,. B Teuenne Toro BpemeHn, noka B Hacoce npomc-
X04uT cxaTtue, TennoobMeH C OKpyXXaloLel cpeiol He NPpoucxoauT. 3TO O3HAYaeT, YTO CxaTue aensdeTca aguabartu-
veckuM. PasHble nokasatenu aguabatbl k Ansi Bo3ayxa v BogsAHbIX nNapoB obycnaenuealoT To, YTO notpebnsemas
MOLLHOCTb, Heobxoanmasn ans cxatusi, 6yaet pasHon. Popmyna (A.3) ans sHeprum agnabatuyeckoro cxatus (cm. [2],
CTp. 249):

k-

_ k apg ) k-
W= pv, (Tfj . (a3)

MoBbllweHne TemnepaTypbl BLIXMOMHLIX rA30B HACOCA NPOUCXOAUT NPONOPUNOHANbHO NOTPE6NSEeMON MOLWHOCTH,
Heo6xoanMON ANA cxXaTuA, M OTNIMYaeTCs ANs BO3AyXa v BoAsHOro napa. B pesynbtarte 3Haq4eHWe namepeHHon Temnepary-
Pbl BBIXMONHbIX ra30B Hacoca T, crneayeT CKOPPEKTMPOBATh C UCronb3osaHnem kosdduumenta W, /W, ..

"R

CooTHOWEHNe Mexay AABNEHNEM HacCbILWEHHbIX BOAAHbLIX NAPOB g U €r0 COOTBETCTBYIOWEN Temnepartypbl T,
onpeaensioT no copmyne (A.4)
|nPs=_L( 1 _ij, (A4)

pTo R TZS TO
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roe L — sHeprva MonsipHOro ucnapexus;
R — yHuBepcanbHas ra3oBas NOCTOSIHHAS,
Ty, Py — ABa3HAYEHUS U3 yPaBHEHUA A1 BOAAHBIX NApoB, CM. Npunoxenue B (nanpumep, T,=323Kup; =12,24kMa).
0 0
3nauvenue T, cneayet BbiGupaTh 6r3KMM K AManasoHy Temneparyp Hacoca.
B dopmyne (A.1) 3HaveHne Pr0 MOXHO 3aMEeHWUTb 3HaYeHNEM JABIEHNA HA BXOAE P4

e )
p, = qwePs Ps Ps . (A.5)
qv O Py —Ps
Mepectaensem unexsl hopmynel (A.5), 4To6bI NONYUNTL P
Py (A.6)

P, =0 p— .
CRERR
Pedvs Ps

MepecraBnsiem uneHsl opmynbl (A.4), 4Tobbl nonyunTs T,
- 1 A7
=1 R p ] -
— _7|n &
To L pr

KOTOPOE NoKa3sblBaeT COOTHOLEHWUE MEXAY BINYCKHbIM AABNEHUEM P4 N TEMMNEPaTypPON HACHIWEHHBIX BbIXTOMHbLIX
rasos T, Takum obpas3om, MOXHO NOMy4UTb KPUBYIO TEMMNEPATYPbl HACILLEHHbIX BbIXMOMHbLIX rA30B B 3aBUCUMOCTU OT
BMYCKHOro AaBneHuns.

BAXHO: ®opmyna (A.7) aencTBuTeNnbHA TONLKO ANSA NOCTOAHHOIO 3HAYeHWUA dHEPrun MONApPHOro ucnape-
HWA B UCNOMNb3yeMOM Anana3oHe TemnepaTyp.

Ha panHom atane o6e kpuBbie, KPUBYIO 3MEPEHHON TeMNepaTyphbl BbIXMOMHbIX ra3os Hacoca T,(p,) U pacHeTHyio
KPVBYIO TeMMNepaTypbl HACKILLEHHbBIX BbIXMOMHbBIX ra3oB T, (p4), MOXHO HaHECTU Ha rpaduk (CM. pucyHok A.3).

TA
360
i "
i 1
350
340
330+
320 >
10° Ph,0 10* p

1 — TemnepaTtypa BbIXJIONHbIX FA30B UCTILITYEMOro Hacoca T.,; 2 — CKOPPEKTUPOBAHHOE 3HaUeHUe TeMNEePaTyPb! BLIXNONHbIX Fa30B
ucnbiTyemoro Hacoca T, ; 3 — TemnepaTtypa HachllLeHHbIX BLIXNONHbIX ra30B T, ; T — TemnepaTtypa BbIX/IONHbIX ra30B; p — fasrie-
HUE HACBILLEHHBIX BOASHBIX MAPOB; By o — 3Ha4eHue HauBonbLLIEro JaBneHs Napos BoAb

2

PucyHok A.3 — padmk 3aBUCUMOCTU TEMNEPATYPLI BLIXONHLIX FA30B M TEMNEpaTypbl
HaCbILWEHHbIX BOASHbIX MapoB OT BNYCKHOro AaBneHus (npumep)

A1.4 Metoavnka namepeHunn

o Hauyana namepeHns Heo6xoaMmo cTabunmanposaTtb TeMNepaTypy Hacoca. [lns aToro Hacoc gormkeH npopabo-
TaTb C TAKMM PacXofoM rasa, YTobbl 3HaUEHUs BIYCKHOTO AaBneHust 6binm NpMbnuanTenbHO paBHbl NpeanonaraeMomy
HanbonblueMy AaBNEHNI0 NapOB BOAbI Py o, NPV 3TOM KnanaH razo6annacTHoro ycTponcTaa AoMkeH GbiTb OTKPbIT.
2
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Ha pucyHke A.1 nokasaHa ycTaHoBKa Ans ncnoitaHnii. CHavanaHacoc gormkeH paboTtaTth € 3akpbiTbIM KIanaHoM Aris
BMyCKa rasa W OTKPbITbIM KranaHoMm rasofbannacTtHoro yCTpOWCTBa A0 TeX Mop, NMoKa pocT TemnepaTtypbl He CTaHeT
meHee 0,5 K B TeueHne 15 MuH. 3aTem M3MepsIoT TeMNepaTypy BbIXNONHLIX rasos T, U pacxon rasobannactHoro
YCTPOWCTBA G g{Pg + Py), NOAAESPKUBAIOT MX 3HAYEHNSA HA MOCTOAHHOM YPOBHE B TEHEHNE BCEX MNOCIESAYIOLMX N3MEPEHUNA.
Ha Bxop Hacoca noaatoT cyxoi BO3ayX, AaBIEHNE P, yCTAHABNMBAKOT C NOMOLLbIC BIYCKHOTO KNanawxa, a 3atem usmMepsior
3HaYeHWe YCTAHOBUBLLEKCS TeMNepaTypbl BbIXMOMHbLIX ra3oB Hacoca T,. [TOBTOPAOT 9T0 AENCTBUE HE MEHEee Yem Ans
YeTbIpex pasHbIX 3HAYEHUI BNYCKHOrO AaBrneHusl. M3 HUx xoTsi 6bl 04HO 3HAaYeHre JOMKHO BbITh Bbille, YeM npeanorna-
raemoe HanGonbllee JaBNeHUe NapoB BOAbI.

3arem namepsoT crieyloWwme BENIMYMHbL: TEMNepaTypy OKpyXatowen cpeabl T,, KoTopasi 4OIKHA HAaXoaAUTLCS B
npeaenax, ykasaHHolx B [1]; aTMOC(epHOe AaBlIeHNE Py; OTHOCUTESbHYIO BITAXHOCTb (pH200pr>Karou.|,el7| cpepbl (Bo3ayxa)
B NPOLIEHTax.

MpeaBapuTenbHO CNeayeT M3MepuTh 3HaveHne ObICTPOThI AENCTBUA Hacoca gy, (cMm. pasgen 4). K namepennsam
MOXHO NPUCTynaTh TOMBKO TOrAa, Koraa atMocdepHoe aasneHne py < 107 klMa. PasHnua mexgy napumanbHbiM AaB-
NEeHneM BO3ayXa B BLIXITOMHOM rase p, 1 aTMocgepHbIM AaBneHnemM AomkHa bbiTe £1 kla.

A.1.5 OueHka namepeHus

NamepeHHble 3HaueHusi Temnepatypsl T, cnegyeT yMeHblnTb Ha kosdmumenT agmnabatmueckoro cxarms
[ykasbiBaeTcs B dhopmyrne (A.3)] ans BogsiHbIX napos W, ad H,0 TPV k=1,3333, nBoaayxa Wy, npn k= 1,4. [lonpaBoyHbIi
kosthpuumeHT W, onpenensioT no hopmyne

W,
W, =20 (A.8)
VVada

3navuenus gna W, npuseaerbl B tabnuue A.1.

Tabnwua A1 — 3Hadenus ana W,

o PolP, Wer = Wad, 1,0/ Wada
1000 0,8497
200 0,8875
100 0,9034
50 0,9189
20 0,9389
10 0,9535

3HaueHVe T,, BbMNTAIOT U3 3HaYeHui T, N3MEPEeHHbIX NPU BNYCKHBIX AABNEHNAX P, & NONY4EHHYI0 PasHNLY YMHO-
XalT Ha 3HaueHne W, . 3aTem ckOppeKTMPOBaHHOE 3HauYeHne pasHUubl Temnepatyp npubaenaioT K T,,, YTO MOXHO
npeacTaenTb B BUAE popmynbl

T

200 = Wel( T = Tyo) + T (A-9)
— CK KTUPOBaHH Ha4yeHue TemnepaTypbl BbIXNOMNHLIX ra3oB H ANs BOAAHOIO napa no oTHowe-
Tocr — CKOppE OBaHHOE 3 epa o a30B Hacoca 0,
HUIO K P4 HAHOCAT Ha rpadmk, NPUMep KOTOPOro NpueeaeH Ha pucyHke A.3.
NSt NOCTPOEHUS KPUBOM TeMMNepaTypbl HACLIWEHHBIX BLIXMOMHbIX rA30B Ha NepBOM 3Tare NoACTaBnsioT B
ocTpoe on Te Ty chbiwe o azoe T, (p,) Ha nepeo
thopmyny (A.6) U3MepeHHbIE 3HAYEHUA P4, Gy, U P, NPV STOM NONYHAIOT AABNEHNE HACLILIEHHOTO BOASAHOTO Napa p.

C yu4eToMm cogepxaHns BOAAHBLIX NapoB aTMocepHoe AaBneHue py MoXeT 6biTb NonyyYeHo u3 chopmyrbl

Py =Pt P,
NamepsioT 0THOCUTENBHYIO BNaXHOCTb ¢y ,O B MPOLUEHTHOM COOTHOWEHUN OT AABINEHMS HACKILEHHBIX BOASHBIX
napos. MapunansHoe AaBNeHNe BOASHBIX NapoB GOCTAaBNAET

(szo
100p4(7h)

B tabnnue B.1 npueeaeHbl aHavenus p (T,). Takum o6pasom: pg = p, — p,. KoatpdmumeHt o MOXeT GbITb NPUHAT
NpnGmanTenbHo paeHbIM 1,1. IMes 3T AaHHble, 3HaYeHNe P BBIMNCIIAIOT CNOMOLLbIC (PopMyIibl (A.6) Ans BCEX 3HAUEHUN
BNYCKHOTO AABNEHNUS Py.

Ha BTopom 3Tane Heo6XxoAMMO BLIMMCNIUTL 3HAYEHUA TeMNepaTypbl HacbIWEHHbLIX BLIXMOMNHbLIX rasos T, ¢ no-
MoLbio popmynbl (A.7), NOACTABNAS 3HAYEHUSA JABNEHNS HACKILLWEHHOro BOASHOTO napa p, ua dopmynel (A.6). YeraHas-
nueaioT 3HaveHne T, Ha 323 K; a cooTBeTcTBYIOWEe AaBNeHne Py, HaCbIWEHHOTO BOASHOTO Napa npu Temneparype
Ty — 12,34 ka. B kputuveckom ananasone temnepartyp ot 50 °C no ’100 °C 3Hauenmne SHEeprnm MonsipHoOro ucrnapenus L
coctaenset 41922 1x/monb, a yHuBepcanbHasi ra3oeas noctosHHasa R = 8,3143 [Lx/(K - monb).

p,=

8
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PaccunTtaHHble Takum 06pa3oM 3Ha4YeHUsl TEMNEpPaTyp HACLILLEHHbIX rA30B MO OTHOLWEHUIO K BMNYCKHOMY [aBre-
HUIO p; HaHeCUTe Ha rpadouk, NPUMep KOTOPOro NpuBedeH Ha pucyHke A.3. AbBcumcca TOYKM NepeceyeHnsa STUX AByX
KPVBbIX M gaeT Hanborbluee AaBneHne napos BOAbI Pr,o

A.1.6 MorpewHOCTb N3MEpPEHNN

Ha To4yHOCTb M3MepeHusi HanGonbLIEero AaBNeHUs NapoB BOAb P,0 MOMYT OKa3biBaTh BIMsHWE Criepylowve
napameTpbi:

a) TemnepaTtypa oKkpyxatoLwen cpeabl T;

6) aTmocdepHoe aasnexne pg;

B) KO3(PULMEHT NOBbIWEHWS AABIEHUS NPW OTKPbITUM BbIMYCKHOTO KNanaHa o;

r) SHeprusi MONSPHOTro ncnapeHus L;

) coaepKaHue BoAb! B BO3yXe HarnyckaeMoro B U3MepUTENbHYH Kamepy;

€) TemnepaTypa BbIXIOMHbLIX rA30B Hacoca T,;

X) CKOPPEKTUPOBAHHOE 3Ha4eHWe TEMMNepPaTypbl BbIXIIOMNHbLIX rA30B Hacoca T, a Takke BCE ApYIne BENuYnHbI,
MCMOMNb30BaHHbIE B YKa3aHHbIX Bblle opMynax.
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MpunoxeHne b
(cnpaBoy4HOe)

PacueTt HauGonbluero gaBneHuUsi napoB BoAbI

PacueTt notoka napa Ha Bxoge B HacoOC 3a OAVH LMKI XOPOoLWO annpoKCMMUpyeTCcs 3akoHamMmn 4nAa naearnbvHoOro rasa:

P, Pb | Prpdow _ apdsy (6.1)
L T T T '
3akoH bonna—MapuoTTa Bo3ayLHoro razao6annactHoro ycTpomucTsa:
PgVs = p,V,.
Takum obpasom cnegyert:
V2 = p.;\é A
P2
JaeneHne OTKpbITUSA BLINYCKHOTO KranaHa:
0. Py = Py * P(T))- (6:2)
Moacrasnsiem aHaveHns p, n V,:
- PP _ P4 (6.3)
Votp VvV, + V. = = .
PgVg ¥ PV ¥ By oVew apo-Po(T) 1. ps(T2)
oPg
OrTcioga cnegyer:
Buo™ | 12 P Pa (5.4)
sw i q [&)
0Py
unu
pB{ps[1 + pa} _%}
p =% kel Ps | (6.5)
%0 Vo apo = Ps
dopmyna ans pacyHeTa HanbonbLUEro AaBneHUsl NapoB BoAbl (CM. [2] cTp. 247):
- ipB(ps _pa) (56)
H‘|20 V. _ .
sw OPo —Ps

®opmyna (b.5) cogepxmuT KosdduLmeHTb: 1 + (p,/pg), KOTOPLIN NPUBnMaNTensHO paseH 1, n apy > 1,1, Toraa kak
dopmyna (b.6) nx He cogepXuT. [ina pacyeta 4OCTaTOYHO y4UThIBATh ABa 3TUX KO3hdurUMeHTa.
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HaBneHue HacbIWeHHbIX BOAAHbIX naposB

MpunoxeHne B
(cnpaBo4Hoe)

Tab6nwnua B.1— [JaBneHne HacblWEHHbLIX BOASHLIX NapoB

roCT 32974—2014

Ty K Pr, Ma Ty K [ Ma

273 603,6 313 7314,5

274 649,1 314 7714,0

275 697,5 315 8132,1

276 749,1 316 8569,7

277 804,0 317 9027,4

278 862,4 318 9506,0

279 924,6 319 10006,3
280 990,7 320 10529,0
281 1060,9 321 11075,1
282 1135,4 322 11645,3
283 1214,6 323 12240,6
284 1298,5 324 12861,8
285 1387,5 325 13509,7
286 1481,8 326 14185,5
287 1581,7 327 14889,9
288 1687,5 328 15624,1
289 17994 329 16389,0
290 1917,7 330 17185,6
291 2042,9 331 18015,0
292 2175,1 332 18878,4
293 2314,8 333 19776,8
294 2462,2 334 207114
295 2617,8 335 21683,3
296 2782,0 336 22693,6
297 2955,0 337 23743,8
298 3137,4 338 24834,9
299 3329,5 339 25968,2
300 3531,8 340 271451
301 3744,7 341 28367,0
302 3968,7 342 29635,1
303 4204,3 343 30950,9
304 4452,0 344 32315,7
305 4712,3 345 337311
306 4985,6 346 35198,5
307 5272,7 347 36719,3
308 5573,9 348 38295,2
309 5889,9 349 39927,8
310 6221,4 350 41618,6
311 6568,9 351 43369,2
312 6933,0 352 451814
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Mpunoxenne QA
(pekomeHgyemoe)

CpaBHeHUe CTPYKTYpbl MeXAyHapoOHoro ctaHaapTa
CO CTPYKTYpPOIl MeXrocyaapcTBEHHOro cTaHdapTa

Tabnuua OA.1

CTpykTypa mexayHapoaHoro ctangapra ISO 21360-2:2012 CTpyKTypa MexrocyapCTBEHHOro craHaapTa
Paspnen 2 —
Paspen 3 Paspgen 2
Paspen 4 Pasgen 3
Paspgen 5 Paspgen 4
Moppasnen MyHKT Moppasnen MyHKT
5.1.1 411
51.2 4.1.2
51 4.1
5.1.3 4.1.3
514 414
52 — 4.2 —
5.3 — 4.3 —
54.1 4.41
54 54.2 44 442
54.3 4.4.3
55 — 4.5 —
5.6 — 4.6 —
— Pasnen 5
MpumevaHuns
1 CpaBHeHue CTPYKTyp CTaHAapTOB NPMBEAEHO HaYMHas € pasgena 2, Tak kak npegbiaylme pasgensi ctaHgapra u
UX VHble CTPYKTYPHbIE 3NEMEHThI (3@ UCKITIOYEHEM NPeauCIoBUs) UAEHTUYHbI.
2 B mexrocygapCTBeHHbIN cTaHaapT Obin gobaeneH pasgen 5 « TpeboBaHust 6e30MacHOCTUY.
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