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Mpeancnoeue

Llenw, ocHOBHLIE NPUHLMMBLI M 0BLKMe NpaBuna npoBedeHnsa paboT No MeXrocyqapCTBEHHOW cTaHgap-
Tusaumm yctaHosnedbl FOCT 1.0 «MexrocynapcTeeHHas cucTeMa cTaHaaptuaaumu. OCHOBHbBIE NMONOXKEHUA»
n FOCT 1.2 «MexrocyaapcTBeHHasa cucteMa ctangapTtusauuv. CTaHaapTsl MeXrocyaapcTBeHHbIe, npaBsuna
M pekoMeHZaLuKn No MexrocyaapcTBeHHON cTaHdapTusauuun. Mpaeuna paspaboTku, NPpUHATUS, 0BHOBNEHWS
M OTMEHbI»

CeeneHus o cTaHgapTe

1 PA3PABOTAH OOGwecTtBoM C OrpaHW4YeHHON OTBETCTBEHHOCTHH «Hay4HO-UccnegoBaTenbLCKUA
WHCTUTYT NMPUPOOHbIX rasoB W rasoBbiX TexHonornin — Fasnpom BHUMITA3» (OO0 «lasnpom BHUMIAS»),
O6LwecTBOM C OrpaHu4eHHomn oTeeTcTBeHHOCTbO LleHTp Metponorun «CTMy» (OO0 LM «CTlM»)

2 BHECEH MexrocygapcTBeHHbBIM TEXHMYECKUM KOMUTETOM Nno cTaHgapTtusauun MTK 553 «MeTpono-
ruyeckoe obecnedyeHne OOLIMU K y4eTa SHEPropecypCcoB (KUOKOCTEN U ra3oB)»

3 MNMPUHAT MexrocygapcTBeHHbIM COBETOM MO CTaHgapTu3auuu, MeTponoruuM n cepTudukaumm
(npotokon ot 31 okTabps 2024 r. Ne 178-M)

3a NMPUHATKE NPOrorniocoBanu:

KpaTkoe HanMeHoBaHWe cTpaHsl Kog crpaHsl no MK CokpallleHHOoe HaMMEeHOBaHMe HaLMOHANBHOIo opraHa
no MK (MCO 3166) 004—97 (MCO 3166) 004—97 no ctaHgapTusauum
ApmMeHuns AM 3A0 «HauwnoHanbHbIM OpraH no craHgapTusaumMm U MeTpo-
norun» Pecnybnukm ApMeHua
Benapyck BY [occTaHgapt Pecnybnukn Benapyck
KazaxcraH KZ [occtaHpgapt Pecnybnvkmn KaszaxctaH
Kuprunaus KG KblpreiactaHgapt
Poccua RU Poccranpgapr
YabekncTaH uz Y3abekckoe areHTCTBO Mo TEXHWYECKOMY perynnpoBaHuio

4 Mpukazom PegepanbHOro areHTCTBa NO TEXHUYECKOMY PEryrupoBaHUID U MeTponoruu ot 4 gexkabps
2024 r. Ne 1834-cT mexrocynapcteeHHbl ctaHgapT NOCT 8.611—2024 BeBefeH B AEACTBUE B KAa4eCTBe Ha-
unoHanbHoro ctaHgapta Poccunckon ®@enepaunu ¢ 1 uona 2025 .

5 BBAMEH NOCT 8.611—2013

MHpopmayusa o eeederHuu 8 delicmaue (npekpaweHuu delicmeus) HacmoAweeo cmaHdapma u usme-
HeHUU K HeMy Ha meppumopuy ykasaHHbIX 8bilie 2ocydapcme nybnukyemcs 8 ykazamensix HayuoHanbHbIX
cmaHdapmos, uzdasaembix 8 amux 2ocydapcmeax, a makxe 6 cemu MIHmepHem Ha calimax coomeemcmey-
FOLWUX HayUOHaMbHbIX Op2aHoe8 no cmaHdapmu3auuu.

B cnyyae nepecmMompa, UsMeHeHUs Uil OmMeHs! Hacmosiuea2o cmaHdapma coomeemcmeyrowlasi uH-
gopmayus bydem onybnukoeaHa Ha ohuyuanbHOM UHmepHem-calime MexzocydapcmeeHHo20 cogema no
cmaHOapmu3ayuu, Memponozuu U cepmughuxkayuu 8 kamanoee «MexzocydapcmeeHHbie cmaHOapmbl»

© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuaauuuy», 2025

B Poccuiickon @egepaummn HacTOALWMIA CTaHAaPT HEe MOXKET BbiTb MONMHOCTLID UMK
YacTU4YHO BOCNPOMU3BEOEH, TUPAXKMPOBAH W pacnpocTpaHeH B KadecTee ouunansHoro
n3gaHus bes paspelleHns PegepanbHOro areHTCTBa N0 TEXHUYECKOMY PErynMpoBaHUD
W MeTpONorun
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BeegeHue

B HacToslleM cTaHOapTe U3noxeHa cTaH4apTU3MpoBaHHas MeToauka uaMepeHuin obbemHoro pacxoga
1 06bema, NpuBedeHHbIX K CTAHOAPTHLIM YCIIOBUSIM, Ta3a Cc NPUMEHEHWEM YNbLTPa3BYKOBLIX Npeobpasoeare-
newn pacxopga.

MeToauka uamepeHun, M3anoXeHHas B HACTOSALLLEM CTaHAapTe, aTTecToBaHa U 3aperucTpupoBaHa B ein-
HOM peecTpe MeToauK nsMepeHun ®egepansHoro MHopMaLMoHHoro hoHaa no obecnedeHno eauHCTBa U3-
MepeHuin nog Homepom ®P.1.29.2024.49397.

v

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 4/62
CTpaHuvua nokymeHTa - https://GostExpert.ru/gost/gost-8.611-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=58924
https://gostexpert.ru/gost/gost-8.611-2024?utm_source=pdf&utm_medium=58924&utm_term=page

roCT 8.611—2024

M E X I OCVYOAUPTC CTUBTETHHUB # C TAHAOAUPT

MocynapcTBeHHan cucteMa obecrneveHus eAMHCTBA U3MEpPEHUA
PACXO[O N OBBEM rA3A

MeToauka (MeToA) U3MEpPeHUI C NPUMEeHEeHUEM YNbTPa3BYKOBLIX Npeobpa3oBaTenen pacxoaa

State system for ensuring the uniformity of measurements.
Flow rate and volume of gas. Measurement procedure (method) using ultrasonic flow transducers

Oarta BeepeHna — 2025—07—01

1 O6bnacTb NnpUMeHeHUs

1.1 HacTosiwmin ctaHoapT ycTaHaBnNMBaeT METOAMKY (MeTofn) n3MepeHun o6bemMHoro pacxoda 1M obb-
ema, NPUBEAEHHbIX K CTaHAAPTHLIM YCNOBUAM, OAHOKOMMOHEHTHLIX MU MHOTOKOMMOHEHTHLIX rasos, Haxoas-
LMXCH B 0AHOha3HOM COCTOSIHUM, C MPUMeHeHWeM ynbTpasByKoBbIX Npeobpa3zoBaTtenei pacxoda.

1.2 HacToswmi cTaHOapT pacnpocTpaHaeTca Ha ybTpasByKoBble NnpeobpasoBaTeny pacxoda rasa ¢ Ha-
KnagHbIMW SNekTPoakycTUieckuMmn npeobpasoBaTtensMn 1 yNsTpasBykoBble npeobpasosaTeny pacxoaa rasa
C 3MeKTPoaKkycTUYecKUMMU npeobpasosaTtensiMum, Bpe3aHHbIMU B UX KOPMNYC, M HE pacnpoCTPaHsETcs Ha Yib-
TpasByKkoBble npeobpasoBaTeny pacxoda rasa C aneKkTpoakyCTUYeckuMy npeobpazosarensamim, Bpe3aHHbIMU
HernocpeACTBEHHO B M3MepPUTENbHbLIA TpyBonpoBoa.

1.3 MpuUMeHeHne MeToANKN U3MEepPEeHWA, M3NOXEHHOM B HAcToALLIeM cTaHaapTe, obecneunsaeT uamepe-
Hus1 06bEMHOrO pacxoda M o6bema rasa, NPUBeOeHHbIX K CTaHAAPTHLIM YCMOBUAM, C Pa3fUYHBIMU YPOBHAMM
TOUYHOCTW M3MEPEHWI, KOTOPLIE BbIGMPAIOT B 3aBUCMMOCTM OT YCTAHOBMNEHHbLIX HOPM TOMHOCTM U3MEDPEHWIA.

1.4 TonoxeHusl HACTOSALLEro CTaHAapTa PekoOMEeHOYEeTCsl UCMONbL30BaTh Npu paspaboTke MHOWBUAYAMNb-
HbIX METOOMK U3MEpeHnin pacxoaa n obbemMa rasa.

2 HopmaTuBHbIE CChINKK

B HacTosilemM cTaHfapTe UCnonb3oBaHbl HOPMaTUBHbLIE CChIMKW Ha criefylolne MeXrocy4apcTBeHHbIe
cTaHOapThbl:

MOCT 8.566 MNocynapcTBeHHan cuctema obecneyeHns egnHCTBa uamepeHuini. MexrocygapcTeBeHHas cu-
cTeMa JaHHbIX 0 hU3NYECKMX KOHCTAHTax M CBOMCTBAX BelecTB U MaTtepnanoB. OCHOBHLIE MOMNoXeHns

FOCT 8.586.1—2005 (MCO 5167-1:2003) lNocygapcTteeHHasa cuctema obecnedeHusi e0MHCTBA U3MEpe-
HUiA. M1amMmepeHue pacxofa U KONMMYeCcTBa XKUOKOCTEN M ra30B C NOMOLLLI0 CTAHAAPTHLIX CYXKaKLWUX YCTPONUCTB.
YacTb 1. MNMpuHLKMN MeTOAa U3MEepeHnA U obLmne TpeboBaHMs

FMOCT 5542—2022 a3 NpMpOogHbIA NMPOMbILLAIEHHOTO ¥ KOMMYHanbHO-ObITOBOrO HasHa4YeHms. TexHude-
CKMe ycnoBus

FOCT 6651 locypgapcTeeHHas cuctema obecnedyeHns eQMHCTBA M3MepeHuiA. TepmonpeobpasoBartenu
CONPOTUBNEHMSA U3 NNATUHbI, MeOW U HUKens. Obwme TexHu4Yeckme TpeboBaHNA U MeTOAbl UCMLITAHWA

FOCT 9293 (MCO 2435—73) A30T ra3000pasHbIf U KUOKWA. TEXHUYECKNE YCNOBUS

FOCT 15528 CpencTtea uaMepeHuit pacxona, obbema unu Macchl NpoTeKaroLWmnX XnaKocTu 1 rasza. Tep-
MWHbI U onpegeneHus

FOCT 17310 lMazsbl. NMTMKHOMETPUYECKUA MEeTO, onpeaeneHuns NnoTHOCTY

FOCT 31369 (ISO 6976:2016) Mz npupogHbIin. BeiuMcneHne TennoTel cropaHus, NNoTHOCTU, OTHOCK-
TeNbHOW NNOTHOCTU W Yncna Bo66e Ha oCHOBE KOMMOHEHTHOrO COCTaea

FOCT 31370 (MCO 10715:1997) a3 npupogHbii. PykoBoacTeo no otbopy npob

MapaHune ochbuumnansHoe
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MOCT 31371.7 a3 npupoaHbid. OnpeneneHne coctaBa MeTOA0M ra3oBon Xxpomatorpadun ¢ OLEHKON
HeonpegeneHHocTn. Yacts 7. MeTtoguka namepeHnii MONAPHOM SONWN KOMMOHEHTOB
FOCT 34721 a3 npupogHbii. OnpegeneHune nNnoTHOCTU MMKHOMETPUYECKMM MEeToOoM

MpumevaHue — lNpu NONb30BaHUM HACTOALLMM CTAHOAPTOM LEnecoobpasHo NpoBEpUTE OeWCTBUE CCbINOYHBIX
CTaHOApPTOB W KNaccuuUKaTopoB Ha oMUMANBHOM MHTEpHeT-caiTe MexrocyaapcTBeHHOro COBETA MO CTaHOapTU3aumu,
MEeTponorun M cepTudmkauun (www.easc.by) WnvM no ykasaTensM HauWoHanbHbIX CTaHOapToB, U3gaBaeMbIM B rocygap-
CTBaX, yKasaHHbIX B NPEAUCTIOBMM, UMW HAa OOMLMANBHBIX CaTaxX COOTBETCTBYHOLLMX HAaLWMOHaNbHLIX OPraHoB No cTaHAapTH-
3aumu. Ecnn Ha QOKyMeHT JaHa HeaTMpPOBaHHAA CCbINKa, TO CNeayeT UCMoNb30BaThk AOKYMEHT, AENCTBYIOLMIA HA TEKYLLMI
MOMEHT, C YYETOM BCEX BHECEHHLIX B HEMO U3MeHeHWIA. ECNi 3aMeHeH CCbINOYHBIA JOKYMEHT, Ha KOTOPbIW AaHa 4aTUPOBaH-
Has CChINKa, TO CreayeT MCMoNb30BaTk YKa3aHHYH BEPCUIO 3TOro AOKyMeHTa. ECnu nocne NpUHATWS HACTOALLEro cTaHaapTa
B CCbINTOYHBIA JOKYMEHT, Ha KOTOPbLIA AaHa OaTVpoBaHHasA CCbifka, BHECEHO W3MEHeHVe, 3aTparvBatowee nonoxeHne, Ha
KOTOPOE [aHa CCbINKa, TO 3TO NONOXKEHVEe NPpUMeHseTcs Ge3 ydeTa 4aHHOro M3MeHeHus. ECrn cobinNoYHbIn QOKYMEHT OTMe-
HeH Be3 3aMeHbl, TO NONoXKeHWe, B KOTOPOM [JaHa CChIMKa Ha Hero, NPUMEHSAETCS B 4acTu, He 3aTparvBalLLen 3Ty CChIKY.

3 TepmuHbI 1 onpegeneHun

B HacTofAWweM cTaHgapTe npuMeHeHbl TepMuHbl no FOCT 15528, a Takke cnegyrolme TEPMUHbBI C COOT-
BETCTBYIOLL UMM onpegeneHusamu:

3.1 Cpencrea M3MepeHUA U UX KOMMOHEHTbI

3.1.1 ocHOBHbLIe cpeAcTBa U3MepeHUi: YNbsTpasByKoBoW NpeobpasoBaTent pacxoda, a TaKkke cpef-
CTBa W3MepeHWA TENNoOdPU3NHECKNX XapaKTepPUCTUK 1 (PU3UKO-XMMUYECKUX NOKasaTenew raza, UCnonL3yemMeie
ONA KOPPEeKTUPOBKW NoKasaHwii ynsTpasByKoBoro npecbpasoBaTtens pacxoda v npveegeHus obbemHoro pac-
xofa v obbema rasa K cTaHgapTHbIM YCIOBUAM.

3.1.2 pononHuTenbHble cpegcTBa MamepeHun: Cpeactea MamepeHwud, NpeaHasHa4YeHHbIe Ans KOH-
Tponsa paboTocnocobHOCTM OCHOBHLIX CPEeACTB U3MEPEeHUN, AOMONHUTENbHBLIX YCTPONCTB W BbINOMHEHUA Tpe-
BoBaHW K yCITOBUAM U3MEPEHUNA.

M punmevyaHmne — K pgononHuTenbHbIM cpencrteam MSMepeHMljl OTHOCHTCA, Hanpumep, cpeacrtea I/‘|3MepBHI/II.7I
nepenaja gaeneHua Ha cbvu'lepax, yCTpOﬁCTBe NoAroTOBKM NOTOKaA.

3.1.3 yneTpa3ByKoBoW npeo6pasoBatenb pacxofa: AkycTudeckuin npeobpasosaTtens pacxoga, pa-
BoTawLWwnii B yNbTPa3ByKoOBOM AManas’oHe 4acToT, B KOTOPOM CO34aeTCs CUrHan U3MeputenbHow UHdopmMa-
LMK, OCHOBAHHbINA Ha U3MEPEHUW BPEMEHW PAcNpOCTPaHEHUs yNbTPa3ByKOBOro UMMYNbca B TeKyLLel cpeae.

YneTpassykoBoW npeobpasoBatenb pacxoda COCTOUT M3 3MeKTpoakycTudeckux npeobpasosatenei,
YCTAHOBMNEHHbIX B KOPMNYCe MNW HaknaAblBAaeMbIX HA HAPYKHYK NOBEPXHOCTbL M3MEpPUTENbLHOro TpybonpoBo-
[a, W ycTpoicTea 06paboTKM ero CUrHanos.

3.1.4 anekTpoakycTU4Yeckuil npeobpazoBartenk: YCTPOWUCTBO, NPeobpasytoLLee SNeKTPUHECKYH 3HEp-
TMI0 B aKyCTUYECKYH (3Heprur ynpyrux konebaHui cpegel) u obpaTHO.

3.1.5 ycTpoicTBO 06paboTkU cUrHanoB: YCTPOWCTBO, OCYLLECTBIsOWEe reHepaLunio CUrHanos, no-
CTyNaLLMX Ha aNeKTpoaKkycTuyecke npeobpazosarenun, o6paboTky CUrHanoB, NOCTYNaoLLMX C 3MeKTpoaKy-
cTuyeckmx npeobpasoBaTene, U oOpMUpOBaHWE CTAHAAPTHOMO BbIXOOHOTO CUrHana, nponopuMoHanbHOro
n3MepsieMoMy pacxody rasa.

3.1.6 Kopnyc ynbTpa3ByKOBOro npeobpasoBaTens pacxoga: 3NeMeHT KOHCTPYKUMK yNbTPa3ByKOBO-
ro npeobpasoBaTens pacxoa, Yepes KoTopblii NPOXOAUT U3MepsSieMasn cpefa, CoaepXallnii 3nekTpoakycTu-
Yyeckue npeobpasoBartenu.

3.1.7 ynsTpa3BykoBoW npeobGpa3oBaTenk pacxofa rasa ¢ HaknagHbIMU 3MeKTPoaKyCTUHYeCKUMM
npeo6GpaszoBaTensamu: YnbTpasBykoBoi npeobpasoBaTtens pacxofa rasa, y KOTOpOro 3nekTpoakyCTUYeckne
npeobpa3oBaTenu HaknagblBatTCA Ha HAPYXHYK NOBEPXHOCTL M0 KOPNyca UMK Ha Hapy»KHYH NOBEPXHOCTb
naMmepuTenbHoro Tpybonposoaa.

3.1.8 ynbTpasByKoBOW NpeobpasoBaTenb pacxoga rasa c aneKTpoakycTU4eckumu npeobpasoBa-
TenAMM, Bpe3aHHbIMK B KOPMyc: YNbTpasBykOBOW NpeobpasoBaTenk pacxoda rasa, y KOTOpOoro anekTpo-
aKycTMyeckue npeobpasosaTeny yCTaHOBMNEHbI B €70 KOPMNYyCe W HaxoAaTCsl B HENOCpe4CTBEHHOM KOHTaKTe C
N3MepSEeMbIM ra3om.

3.1.9 ynbTpa3BykoBOW npeobpa3oBaTenb pacxoga rasa ¢ 3neKTpoakycTU4Yeckumu npeobpazo-
BaTensiMu, Bpe3aHHbLIMU B MU3MepUTeNbHbIA TpyBonpoBoA: YnsTpasByKoBOM Npeobpa3oBatens pacxoaa
rasa, y KOTOpOro 8nekTpoakycTuyeckve npeobpasoBaTenu Bpe3awTcs HEMOCPEACTBEHHO B M3MEPUTENbLHLIN
TpybonpoBoA M HAXOOATCH B KOHTAKTE C M3MEPSEMbIM ra3oMm.

2
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3.1.10 kopnycHoOW yNbLTpPa3BYKOBOW Npeobpa3oBaTenb pacxoga: YnsTpa3sykoBon npeobpasosartens
pacxoda, y KOTOpOro anekTpoakycTMyeckme npeobpa3zoBaTteny yCTaHOBIMNEHbI B €10 KOPNyce WM Ha HapyXHOW
NOBEPXHOCTU Kopnyca.

3.1.11 yneTpazBykoBon umnynbc: CurHan (ynstpa3eykoBble KonebaHus, BOMHEI B cpefe), reHepupy-
€Mbli 3MeKTpoaKycTUYeckuMu npeobpazoBaTtensiMy Npu nogadve Ha Hero Bo3Dy:KOaKLWEro 3NeKTpuYeckoro
curHana orpaHu4eHHON NPOACITKUTENBHOCTH.

3.1.12 akycTuyeckuin kaHan: COBOKYNHOCTb M3MEPSEMON CPeAbl M Napbl 3NeKTPoaKkyCcTUYeCcKnx npeob-
pasoBartenen, nepegatwwmx U NPUHUMAaKLWKNX YNETPa3ByKOBOW MMNYIbC.

3.1.13 akycTudeckuin ny4: psamas nNvHUSA, BOOMb KOTOPOW pacnpocTpaHAeTcsl yNbTPa3BYKOBOW WUM-
nynbC, reHepPUPYEMBI 3NEKTPOaKyCcTUYeCKUM Npeobpa3oBaTenem.

3.1.14 akycTuveckuin nyTh: TpaekTopus OBMXEHWUS aKyCTUUECKOro UMMyNbCa B MOTOKE raza Mexnay
3MNeKTPoakycTuyecknmn npeobpasosaTensmMm.

n puMmedaHune — |_|pVI HaKNnoHHOM HanpaeneHWn akycTn4ecKoro ny4a KpMBlM3Ha akyCTWUYeCKOro nyT 3aBUCUT
oT yucna PeiHonbaca v yucna Maxa u BO3pacTaeT C yBennm4yeHuem 4Ymcna Maxa u KPMBW3HbI pacnpeeneHna CKOpOCTEﬂ
NOTOKa.

3.1.15 ogHOKaHanNLHLIA yNLTPa3ByKOBOW Npeobpa3oBaTtent pacxoga: NpeobpasosaTtents pacxoaa,
B KOTOPOM AN U3MEPEHUs pacxoda UCMoNb3yeTcs OAWH aKyCTUHEeCKMiA KaHar.

MpnmeyaHus

1 OpgHokaHaneHble yNeETpasBykoBble NpeobpaszoBaTen 4acTo B TEXHUYECKOW NUuTepaType HazbiBaloT OQHOMYYeBbl-
MW UNK ogHoNyTeBbIMKW NpeobpazoBaTenamy pacxoda.

2 AkycTU4YecKuih UMMynsC B 0AHOKaHanbHOM Npeobpa3zoBaTtene pacxoda rasa MOXeT nepedaBaTbCs Mexdy anek-
TpoakycTu4eckumn npeobpasoBaTensmMi B BUAE NPAMbIX UMK OTPaKeHHbIX (OOHOKPaTHO WX MHOTOKPaTHO) OT CTEHOK
namepuTensHoro TpyGonpoeoga akycTMHEcKUX nyyen.

3.1.16 MHOroKaHanbHbIl yNLTpazByKoBoW Npeobpa3oBaTent pacxoaa: MNpeobpasosaTent pacxo-
[a, B KOTOPOM A8 U3MepeHUsa pacxoda UCMNOomnMb3yeTca HEeCKOMNbKO aKyCTUYEeCKUX KaHamnoe.

MpumeyaHus

1 MHorokaHaneHbIe yNbTPa3ByKoBble NpeobpasoBaTeny YacTo B TEXHWYECKON NuTepaType HasblBaloT MHOronyye-
BbIMW UMW MHOTONYTEBLIMW NpeobpasoBaTensmMu pacxoaa.

2 AKyCTUYECKMIA MMMYNbC B MHOroKaHaneHoM npeobpasoBaTene pacxofa MOXEeT nepeaaBaTbCa Mexay SnekTpo-
akycTuyeckumy npeobpazoBatensamy B BUAe NPAMbIX UMW OTPaXeHHbIX (OAHOKPaTHO MMM MHOTOKPAaTHO) OT CTEHOK U3Me-
puTenbHOro TpyGonpoBoAa akyCTUHECKUX NyYei.

3.2 BcnomorartenbHble U 4ONONMHUTENbHbIE YCTPOﬁCTBa

3.2.1 BcnomoratenkbHble yCTPOWCTBA: TeXHUYECKNE YCTPONCTBA, COEAMHEHHEIE CO CpeaCcTBaMU U3Me-
pPEHUI U yCTpolcTBamMu 0b6paboTKN pe3ynsTatoB U3MepeHWi, NpeaHa3HayYeHHbIe ANS BbIMOMHEHWUA KOHKPET-
HbIX hYHKUMIA, HENOCPeaCTBEHHO OTHOCALLMXCS K Npecbpa3oBaHWio, Nepefaye unv oTobpaxeHuo pesynbsTa-
TOB M3MEPEHUNA.

MpumeuvaHuns

1 K BCcnomoratensHbIM YCTPOWNCTBAM OTHOCSTCH, HAanpuMep, YCTPOWCTBa NOBTOPHOW MHOWKALWK, YCTPOWCTBa neya-
TW, MAMATH, NIMHUAK CBA3W, afanTepbl U MEXCeTeBble afanTepsbl.

2 BcrnomorartenksHble YCTPOUCTBa MOTYT ObiTb MHTEMPUPOBAHLI UM BXOAWTL B COCTAB OCHOBHLIX CPeACTB M3Mepe-
HKWiIA NBo cpencTe 0bpaboTkK pesynsTaToB U3MEpPEHUIA.

3.2.2 pononHuTenbHble ycTponcTBa: OGopynoBaHue U yCTPOICTBa, NpegHasHadYeHHble Ans noaro-
TOBKW MOTOKa 1 cpefbl M obecnevnsaLne HeobxoaumMele YCNoBUs NPOBeaAeHNA U3MEPEeHWA.

MpumedaHue — K OONOMHUTENBHLIM YCTPOWCTBAM OTHOCATCA, HanpuMep, WamepuTenbHble Tpybonposoabl,
uUNeTPLI, hopMUpoBaTENK NOTOKA, GalnacHble NMUHUK, 3aBVXKU, PETYNATOPLI AaBNEHWUS.

3.2.3 dpopMmupoBaTenb noTokKa: YCTPOWCTBO NOATOTOBKA MOTOKA MKW CTPYEBbINPAMWTENb, MO3BOMNSIO-
LWKMe YyCTPaHWTb 3aKpyTKy NOTOKA W/MNN YMEHbLUUTbL UCKaXeHWe 3Miopbl CKOPOCTEN NOTOKa rasa.

3.2.4 ycTpoicTBO ANA OYMCTKM rasa: TexHu4eckoe YCTPOWCTBO, MpedHasHa4deHHoe AN 3aluThl
CPEACTB M3MEpPEHUIA, YCTAHOBMNEHHLIX Ha TpybOonNpoBode OT KamnerbHOW XWAKOCTU, CMOINUCTLIX BeLLECTB, a
TakkKe MbiNy, Necka, MeTannMYeckon oKamnuHbl, pXaBuMHbl U OPYrMX TBEpPAbIX YacTuL, COAepXalluxcs B no-
TOKe rasa.
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3.3 CpeactBa 06paboTKu pe3ynLTaToB U3MEpPEeHUNA

3.3.1 BbluMCNUTENb (KOoppekTop): CpedcTBO U3MEpPUTENbHOM TEXHUKW, KOTOpoe npeobpasoBhiBaeT
BbIXOAHbIE CUIHambl OCHOBHLIX CPEACTB U3MEPEHWUH 1 BbIYMCIAET 06beMHbIN pacxon U o6beM rasa, npvee-
LEHHble K CTaHO4apPTHLIM YCIIOBUAM.

3.3.2 U3MepUTenLHO-BLIYMCAUTENBHLIA KOMANeKe: OYHKLMOHANEHO 06beaUHEHHAsA COBOKYMHOCTb
CPefCcTB U3MepUTENnbHOW TEXHWKW, KoTopas npeoBpasyeT BbIXOLHON cUrHan yneTpassykoBoro npeobpasosa-
Tens pacxoaa, M3MepsAeT BCe MM HeKoTopble HeoBXoauMble napameTpbl NoToKa U Cpedbl U Bbl4UcnaeT 06b-
eMHbI pacxod M 06bem rasa, NpMBEAEHHbIe K CTaHOapPTHbLIM YCMNOBUAM.

3.4 NMapameTpbl NOTOKa U cpeabl

3.4.1 06beMHbIN pacxoA rasa, NpuBeAeHHbIA K CTaHAapTHLIM ycnoBuam: O6beMHbIN pacxog rasa,
onpedeneHHLId NyTem nepecyeta obbema rasa npu paboymx ycroBMsAX, NpoTeKalllero yepes nepBudHbIN
npeobpasoBaTent B eAVUHKLY BPEMEHHW, K CTaHA4apTHLIM YCIOBUAM.,

3.4.2 napameTpbl COCTOAHUA rasza: BennuuHel, xapakTepuayiolive COCTOSHUE raza.

MpumedaHMe — B HacToALWeEM cTaHOapTe B Ka4ecTBe NapaMeTpOB COCTOSHUA rasa NPUHATHI AaBNeHue U
Temnepartypa raaa.

3.4.3 Tennodm3nyeckme xapakTepucTUKW rasa: BennuuHbl, xapakrepusywuwme Tennouanydeckne
CBOWCTBA rasa.

MpumeyaHue — B HacToAWEM CTaHOapTe B KA4YeCTBE TENNoMpU3NYECKUX XapaKTepUCTUK rasa NPUHATL! NNoT-
HOCTb NpW pabourx yCroBUsX, BA3KOCTE, KOAMMULMEHT CKUMAEMOCTU M CKOPOCTL PacrnpocTpaHeHus 3ByKa.

3.4.4 c¢puanko-xumnyeckme nokasartenu rasa: BenunumHbl, xapakTtepusylowme UINKO-XUMUYECKNE
CBOWCTRA rasa, npuMeHsiemMble gns pacydeTa Tennoguanyeckux XxapakTepnucTuk rasa.

M punmevyaHmne — B HacTOswWwem CTaHOapTe B KavyecTBe Cl)M3If1KO-XMMMLieCKMX rnokasarenen rasa NPUHATBI CO-
CTae ra3a v NNOTHOCTb ra3a npu CTaHOapTHbIX YCNOBUAX.

3.4.5 ycnoBHo-nocTossHHaA BenuuunHa: lNapameTp cocTosHMS rasa, unu U3MKo-XMMUYEeCKUA noka-
3aTenb, unu Tennodunandeckas XxapakTepucTuKa, 3Ha4eHue KoToporo (KoTopoi) npu pacuyeTtax obbema rasa
NPUHUMAKT B Ka4eCcTBe NOCTOAHHOW BEMWYNHLI HA OnpedeneHHbIA Nepuod BpeEMeHU (HanpuMmep, 4Yac, CyTKU,
MecsL 1 T. 4.).

3.4.6 ctatuueckoe gaBneHue rasa: AbcontoTHoe gaBneHne ABUXKYLLErocs rasa, KoTopoe MoxXeT BbiTb
N3MEPEHO NOCPEACTBOM NOAKMIOYEHWA CPEACTBA U3MEPEHMIA K OTBEPCTUIO ANA oTbopa AaBneHus.

3.4.7 nepenag gaBneHus: PasHoCTb Mexay 3HAYEHWAMM CTAaTUYEeCKOro AaeneHus rasa, U3BMepeHHoro
B ABYX TOYKaX MOTOKA.

3.4.8 noTtepu gaBneHus raza: YacTb CTAaTUYECKOro JaBMNEHUS, MAYLLAa Ha NPECAONeHNe Cun rmapae-
TNINYECKOTO COMPOTUBIMEHUS.

3.4.9 pabouue ycrnoBus: [JaBneHvne 1 Temnepartypa rasa, npu KOTOPbIX BbIMOMHAKT U3MEPEHUE €ro
pacxoga u/unu obvema.

3.4.10 cTaHaapTHbIe YCNOBUA: YCMNOBUS, K KOTOPbIM MPUBOAAT M3MepeHHble nNpu paboymx ycrnoBusix
0ObeMHbIN pacxon u 06beM rasa, xapakrepuayemble abcontoTHEIM JaBreHnem rasa, pasHoiMm 0,101325 MMMa,
1 TemnepaTtypou rasa, pasHon 20 °C (293,15 K).

3.4.11 cpegHAA ckopocTb rasa: OTHoweHWe o6beMHOro pacxoga rasa npu pabodmx ycrnoBusIX K no-
uiaam nonepeyHoro Ce4YeHns nNoToka rasa.

3.4.12 yncno PenHonbaca: be3pa3amepHOCTHAA BENUYMHA, XapaKTepM3yoLLas OTHOLUEHNE CUIbl MHEep-
LMK K CMMe BA3KOCTW NOTOKA rasa.

3.4.13 koadhchuumneHT cxumaemoctu: OTHOWEHNE OEWCTBUTENLHOrO (peanbHoro) obbema gaHHOW
Macchl rasa rnpu onpeaeneHHbIX AaBNeHun U TeMnepaTtype K ero obbemMmy npu Tex e camblX YCIOBUAX, Bbl-
YUCIIEHHOMY MO YpaBHEHWIO 3aKoHa MAearnbHoro rasa.

MpumeyaHue — B HEKOTOPLIX JOKYMEHTAX BMECTO TEPMUHA «KOAPMULMEHT CHUMAEMOCTU» NPUMEHEH Tep-
MUH «haKTOp CHUMAEMOCTUY.

3.5 UameputenbHbIA Tpy6onpoBog

3.5.1 uamepuTenbHbIN TpyGonpoBoA: Y4yacTok Tpy6onpoBoaa ¢ YCTaHOBMNEHHLIM Ha HEM YIbTPa3By-
KoBbIM NpeobpasoBateneM Pacxofa, rpaHnLibl U TeoMeTpUYeckne XapakTepUcTUKK KOTOPOro, a Takke pasmMe-
LiEHNEe Ha HEM CPeACTB M3MEepPEeHU W AOMNONHWUTENbHLIX YCTPOMCTB yCTaHaBMMBAKOTCH HACTOSLWMM CTaHaap-
TOM WM/UMK HOPMATUBHBLIMW OOKYMEHTaMMW HA KOHKPETHbIE CPEaCcTBa U3MEPEHWA.

4
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3.5.2 mecTHOoe conpoTuBneHue: PuTUHI, TpybonpoBogHas apmaTtypa, OUnsTp M Apyrue 3remMeHTh
TpybonpoBoga, Uckaxarllue KWHeMaTUYecKylo CTPYKTYpy NnoToka rasa.

3.5.3 yctyn: CMelleHne BHYTPEHHUX NMOBEPXHOCTEN CEeKUUI MaMepuTensHoro TpyGonposoaa w/unm ynbe-
Tpa3ByKoBOro npeobpa3oBaTens pacxoda B MecTe UX coeiMHeHus, 06yCroBNeHHOe CMELLEHWEM WX OCel, U/unu
paznuuMeM 3HaYeHWn X BHYTPEHHUX OUaMETPOB, U/UMNKM OTKNOHEHUEM OT KPYIMOCTU NX BHYTPEHHUX CeYeHUA.

3.6 Y3en namepeHun

3.6.1 y3en uaMepeHui pacxoga (o6vema) raza: CoBOKYNnHOCTL CPEACTB U3MepeHUid U 06paboTku pe-
3ynLTaToOB M3MEpPeHU, M3MepUTenbHbIX TPYBONPOBOAOR, BCNOMOraTenbHbIX U A4ONONHUTENEHBLIX YCTPOWCTB,
KOTOpble MpefHasHa4yeHbl ANA M3MepeHus, perncTpauun pesynsTaToB U3MepeHuiti U pacyeToB oGbemMa rasa,
NPVMBEAEHHOMO K CTaHAAPTHBIM YCIOBMWSIM.

3.6.2 peKOHCTPYKLUMA y3na uamepeHui pacxoga (o6vema) rasza: Komnnekc paboT U opraHu3auMoHHO-
TEXHOMOrMYECKMX MEPOMNPUATUIA, CBA3AHHbLIX C M3MEHEHWEM KOHCTPYKLUK y3na M3MepeHunii (cocTaBa CpeacTB n3-
MEPEHWIA, BbIYMCIIUTENbHBIX KOMMOHEHTOR, UX TEXHUYECKUX M METPONOrMYECKNX XapaKkTEPUCTHUK, FEOMETPHUYECKNX
napamMeTpoB U3MepUTenbHLIX TPYBONPOBOAOR U T. 4.), OKa3bIBAKLKUX BAWUSIHWE HA pe3ynsTaTtsl UMK nokasaTenu
TOYHOCTU U3MEPEHKIA 0BBeMHOro pacxofa v obbema rasa, NpMBedeHHbIX K CTAHAAPTHLIM YCIOBUSM.

n punmedvyaHune — MNameHeHne 3Ha4eHuin YCNOBHO-NOCTOAHHBIX BEIMWUYMH B YCTAaHOBNEHHbLIX NpW NpoBeeHnK
noareepXaeHmsa peanmn3yemMocTy MeTOOUKK MSMEpeHMﬁ npengenax He ABNAeTCA DEI{OHCprKLI,VIEIZ.

3.7 MNorpewHoCTb
3.7.1

NOorpelwHoOCTb (pesyanaTa HSMEDQHMH): PasHoCTb Mexay MaMmepeHHbIM 3Ha4YeHnemMm BenuduHbl U
ONOPHbIM 3Ha4YeHeM BeNU4YUHbLI.

M punmedHaHne — Ecnn OnopHOe 3HadYeHWe BenuYMHbl M3BECTHO, Kak, Hanpumep, npu Kanm6p0|3|<e cpencte
I/I3Mep9HVII:1, TO U3BECTHO MU 3Ha4YeHWe NorpeHoOCT N3MepeHna. Ecnu B KayecTBe OnopHoOro 3Ha4eHnA BbICTYNaeT Uc-
TUHHOE 3Ha4YeHWe BEelTM4YUHbI, TO 3Ha4YeHKne NorpelHoOCT HEN3BECTHO.

[[1], cTaTea 5.16]
3.7.2

AoBepuTenbHble rpaHunLlbl (NOrPewwHoOCTU U3MepeHus): BepxHas U HUKHAS rpaHnUbl MHTepBana,
BHYTPW KOTOPOTO C 3alaHHON BEPOSATHOCTBIO HAXOAUTCSH 3HAYeHWe NOrpeLlHOCTU U3MepeHni.
[[1], cTaTea 5.22]

3.7.3

OTHOCUTEINbHaA NOrpelWHocTb (M3MepeHus): [NorpelHOCTb U3MEPEHMWS, BblpaXeHHAs OTHOLLEHWEM
abconioTHON NOrpeLLIHOCTY U3MEPEHUSA K ONMOPHOMY 3HAYEHUI0 M3MEePSEeMO BENNYUHBI.
[[1], cTaTtesa 5.27]

3.7.4

cTabunbHocTb (cpegcTBa namepeHun): CBOWCTBO cpeacTBa M3MEPEHWA, OTpaxawllee Hen3MeH-
HOCTb BO BPEMEHMW €ro MeTpPonorM4ecknx XxapakTepucTuk.
[[1], cTaTtea 7.50]

3.7.5 KprBasa NorpewHocTU: 3aBUCUMOCTb MOrPELIHOCTU U3MEPEHWIA OT 3HAYEHUA N3MepPsEeMOi BEnun-
YWHbI, NpeacTaBneHHas B BuAe Tabnuubl unu hyHKumn.

3.7.6 ypoBeHb TOYHOCTU M3mMepeHun: NpusHak, 0603Ha4aLWmMil ypoBEHb kavyecTBa M3MepeHuil o0b-
eMHOro pacxofa u obbema raza, NpMBEAEHHbIX K CTaHAaPTHBIM YCITOBUSIM, Bbipa)Kaembli 3Ha4eHnem JOBepu-
TEMbHbLIX MPaHWL OTHOCUTENBLHOW NOrPELLHOCTH pesyrnkTaTta U3MepeHni.

MpumedyaHune — TepMuH BBedeH C Uenbio AuddepeHuynaunn TpeboraHUIn OAaHHOW METOAUKU U3MepeHui B
3aBUCHMOCTM OT HEeOBXOAMMOW TOYHOCTU pesynsTarta 3MepeHun.

3.8 KoHTponb cobniogeHna TpeboBaHUi

3.8.1 nogTBepXAeHWe peanu3yeMocTM MeTOAMKM M3MepeHW: [JoKyMeHTMpOBaHHas npoueaypa,
BKMIOYaLWan B ceba oLeHKy Mo MecTy U npedocTaeneHne 06beKTUBHLIX JOKA3aTenbCTe TOTo, YTO YCMOBMUS
NMPUMEHEHNUS U KOHKPETHBIN y3en naMepeHnin pacxoda (obbema) rasa yOooBneTBopsioT TpeboBaHWaM MeToau-
KN M3MepeHUid, U3NOXKEeHHONW B HAcTOALLEM cTaHaapTe.
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3.8.2 oTHoweHwue curHan/wym: OTHOLWEHNE YPOBHS YNbTPa3BYKOBOrO CUrHana K ypoBHIO «(OHOBOTOY»
lwyma, BbipaxeHHoe B geunbenax (ab).

3.8.3 kauecTBO curHana: OTHOLIEHWE Yucrna ynbTpas3BYKOBLIX UMMYMLCOB, YYACTBYOWMX B pacyetax
(yooBNETBOPAKLNUX OMnpeaeneHHbIM KPpUTEPUSM KavyecTBa, YCTaHOBMEHHBLIM NMPOW3BOAMTENEM), K obLlemy
yucny yneTPasBYKOBLIX MMMYNBCOB, BhIpaXKeHHOE B MpoLeHTax.

3.8.4 ypoBeHb cUrHana: YpoBeHb 3BYKOBOIO JaBMEHUs yrbTPa3ByKOBOro MMMynbca.

3.8.5 TpeHA: TeHOeHUMs K BO3pacTaHuio unu ybbiBaHuio HabnogaeMblX 3Ha4eHWIN, HaHEeCEHHbIX Ha rpa-
UK B NOPROKE WX MNONYYEHUS.

3.8.6 cmelleHue Hyns: NokazaHue yNsTpa3BYKOBOro npeobpazoBaTtens pacxoga, OTAWYHOe OT Hyns,
npw pacxode rasa, paBHOM HyIH.

3.8.7 nuHeapuzauma: Cnocob ymeHbLUEHUA HENMWHENHOCTU YNETPa3BYKOBOro npeoGpasoBaTtens pac-
X0[a nyTeM NpUMEHEHMNA NonpaBoK, BBOAUMbIX NPW NOMOLLM NporpaMmMHoro obecneyeHms yctponcts obpa-
BoTkM curHana unu cpencts 0b6paboTkM pe3ynsTaToB U3MEPEHWUIA.

4 O603Ha4YeHUA U COKpaLleHuns

4.1 Obo3HayeHun

B HacToAwem CTaHfapTe npuMmeHeHbl cnegytowue 0603Ha4veHus:

a — nnolaak NonepeyHoro BHYTPEHHEro CeveHuns YnbTpassykosoro npeobpasosarens pacxona, M2;
c — CKOPOCTb 3BYKa B HEMOABWXHOM rase, M/c;

D — BHYTPEHHWIA AMamMeTp usmeputensHoro TpybonpoBoaa, m;

d — BHYTPEeHHWI AMamMeTp Kopryca yneTpasBykoBoro npeobpasoBaTtens pacxoa, M;

DN — HOMWHanNbHbIA BHYTPEHHUIA OMaMeTp (YCNOBHbIN Npoxoa), MM;

E — MOZynb yNpyroctTu matepuana Kopnyca ynsTpa3ByKoBoro npeobpasoBartens pacxoda unm ums-

mMepuTensHoro Tpybonposoga, Mlla;

f — BeCOBOW KO3 MPULMEHT;
Knp — koadduumeHT NnpecbpaszoBaHusa ynsTpa3BykoBoro npeobpasoBartens pacxona, umn/m3;
I — [OnuHa, M;
M  — monsapHas mMacca rasa, Kr/kMorb;
p — abcontoTHOe gasneHue rasa, MMa;
Pa — atMmocepHoe aaeneHue, Mla;
P = n3bbITouHOE gaBneHue rasa, Mla;
p. — abconTHOe AaBneHve, onpegensaouiee CTaHaapTHble ycnosus, MMa;
. — ObObeMHbIN pacxod rasa, NpUBEAEHHbIN K CTaHAaPTHLIM YCIOBUSAM, m3/c;
g, — obbeMHbIn pacxon rasa npu pabounx ycrnoeusx, m3/c;
R — MoOnsipHasi ra3oBasi NocTosiHHasA, paBHan 8,314462618, k[x/(kmornb - K);
Re — yucno PenhHonbaca;
t — Temnepartypa raza, °C;
T — TepMogvHamuyeckas Temneparypa rasa, K;
T. — TepmoavHamudeckas Temnepartypa, Onpeaensiowasn ctaHfaaptHole ycnosus, K;
Sy — OTHOCUTENbHasA NOrpeLHoCTb pesynbTata M3MepeHuin BennyinHel y, %;
V — obbem raza npu pabo4mx ycrnoBusix, m3;
V. — obvem rasa, npuseaeHHbI K CTAHAAPTHLIM YCNIOBUAM, m3;
w — noKanbHasi CKOPOCTh NOTOKA rasa, M/c;
W, — CpeQHsia CKOPOCTb MOTOKa rasa, M/c;
w — CpefHsAsa CKOpOoCTb NOTOKa rasa BAOMb aKyCTUHEeCKOro NyTu, m/c;
X; — MONApHas Sons -ro KOMMNOHEeHTa rasa;
X, — MOMApHas Oons asoTa B rase;
X, ~ — MoOnfpHas aons AMOKCUAA yrnepoaa B rase;
y — NOOW KOHTPONMMPYEMbIA NapameTp;
6
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Z. — KO3 ULMEHT CXKMMAEMOCTH rasa npu pabounx yCcrnoBusx;

Z. — KO3@UUMEHT CKUMAEMOCTH rasa npu CTaH4apTHbIX YCNOBUAX;

oy — TemnepaTypHblil KO3 OULUNEHT NMHEIHOTO pacLUMpeHnusa matepuana, oG
AV, — npupauleHvie obbema rasa 3a i-i UHTEpBasn BPEMEeHV OCPeAHEHNs NapaMeTpos rasa, m3;
Ay — abcontTHas NorpeLlHOCTb BENUYKHEL ¥,

AT — WHTepBan AucKpeTusauuu, c;

A, — noTepu faenexus, lla;

1) — koaddpuumeHT lNyaccoHa;

n — OMHaMKU4Yeckas BA3KOCTb rasa, a - ¢;

Y — NpUBEAEHHAs NOrPeLIHoCTb, %;

1 — KO3 DULIMEHT rMapaBInYeckoro ConpoTUBNEHUS;

p — MJOTHOCTb rasa npu pabo4vmx ycnoBusx, kr/m3;

Ppe  — MIOTHOCTL rasa npuv CTaHOapPTHLIX YCMNOBUSAX, Kr/m3;

T — Bpems, C.

MHgekcobl, BXxogawme B obo3Ha4eHns BenvyrH, oboaHavaT crnegywulee:

max — Haubonbluee 3HaYeHNe BEMUYUHBI;
min  — HavMeHbluee 3Ha4YeHWe BerUYuHbI;
B — BEPXHWUIA Npeaen naMepeHun;

H — HWXHWUIA npejen U3aMepeHun;

n — YCMNOBHO-MOCTOAHHASA BEMUYUHA;

c — CcTaHAapTHLIE YCroBUS.

n punMmeyaHune — « » (BHaK Hag o06o3Ha4YeHnem BEJ'WI‘-IMHbI) — CpegHee 3HadeHune BeNUYUHbI NI 3HavYeHue,
paccynMTaHHOEe No cpeHUM 3HaYeHUAM BENUYKH.

4.2 CokpalleHun

B HacTodAwem ctaHgapTe NpuMeHeHbl crnegyrwume CokpalleHUA:

MBK — WU3MEPUTENbHO-BbIMWUCIIUTENBHLINA KOMMNNEKC;
M — U3MepUTENbHLIN NpeobpaszoBartens;

T — u3amepuTenbHbIA TpybonpoBoa;

MIA — METOAUKA N3MEPEHUN;

MC — MEeCTHOE COMNpOTUBIEHNKE,

MX — METPONOorMyeckme XxapakTepucTUKK;

no — npeobpa3zoBatents OaBNeHUs UM MaHoOMeTp;
n3 — npobooTOOPHLIA 30HA,

nrt — npeobpasoBaTenk TeMnepaTypbl UMM TEPMOMETP;
MN3A — npeobpaszoBaTenb aNeKTPoaKyCTUYECKUNA;
CH — CpeAcTBo(a) M3MEPEeHMUIA;

Y3lP  — yneTpaseykoBoi npeobpasoBartens pacxoaa;
YWPI  — y3en namepeHuin pacxona (obwema) rasa;
yor — YCTPOWCTBO ON9 OYUCTKK rasa;

on — copmMupoBaTens NOToKAa.

5 TpeboBaHMA K NOKasaTensamMm TOYHOCTU U3MEpPEeHUN

[oBeputenbHble rpaHnlbl NpU OOBEpPUTENbHON BEpoATHOCTM 95 %, OTHOCWUTENbHOM NOrpeLHOCTA 13-
MepeHuit 06beMHoro pacxofda v obbemMa rasa, NpUuBedeHHbIX K CTaHAapPTHLIM YCIIOBUSIM, MO [aHHOW MeToauke
B 3aBMCUMOCTM OT YPOBHSI TOYHOCTU NpuBedeHsl B Tabnuue 1.
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Tadnuua 1
YpoBeHb TOYHOCTU M3MEPEHUN = B B1 r 1 a1
By Yonn &, % +0,75 1,5 £2,0 2,5 +3,0 +4,0 $5,0

6 Metog namepeHun

6.1 MpuHUMN MeToda N3MepeHUn

NamepeHusi o6beMHoro pacxoga n obbema rasa, NnpMBeAeHHbIX K CTaHAAPTHBIM YCITOBUAM, BbIMONHAKT
KOCBEHHbLIM MEeTOAOM OMHAMUYECKUX M3MEPEHUI, OCHOBAHHLIM Ha M3mMepeHun ¢ npumeHenvem Y3[MP o6b-
eMHOro pacxoga v obbema rasa npu paboymx yCroBUSX W UX NPUBEAEHUMN K CTaHAAPTHLIM YCNOBUSIM C Npu-
MeHeHneM cpefcTea o6paboTkv pesynsTaToB M3MepeHuii.

[ns npuBeneHusa obbemMHoro pacxoaa v obbema rasa npu pabodnx yCrnoBMax K CTaHAapTHLIM YCIOBUSM
UCMONb3YHT TENNOMU3NYECKUE XapaKTEPUCTUKN U (PU3NKO-XMMUYECKMUE NMOKa3aTenu rasa, nepeyeHb KOoTopbIX
B CTaHOapTe YCTAHOBMEH B 3aBUCUMOCTHW OT BbIGpaHHOIO MeTona NpuBeaeHus.

6.2 MeToa naMmepeHunit pacxoga u o6bema raza npu paéoymx ycnoBmusx

amepeHne obbeMHoOro pacxoga v odbema raza npv paboyux ycroBUAX BLIMOMHAKT C NPUMEHEHUEM
Y3MP, npyHUMn 4eACTBUA KOTOPbIX OCHOBAH Ha 3aBUCUMOCTMW Pa3HOCTM BPeMeH MPOXOXAEeHUS yNbTpasByKo-
BOro MMMyMbca Mo 1 NpoTUB TedeHus rasa mexay MN3A oT cpegHei CkopoCcTH rasa BAOMb akyCTUYECKOro NyTH.
Ha pucyHke 1 npuBegeHa cxema ogHokaHaneHoro Y3IP.

L AP
Hanpaenexue
noToka -
Vi O SIS AAAAAIAY

PucyHok 1 — Cxema ogHokaHanesHoro Y3[P c [M3A, pa3amelleHHbIMM B CTEHKE €ro Kopnyca

Ha oBeux cTtopoHax kopnyca Y3IP B nonoxeHusax A u b pasamewensl NM3A, nepenarollmne U npuHMMa-
oL Me yrbTpasByKoBble MMMynbebl. Ecnu pacxoq rasa paBeH HyMo, TO BpeMs MPOXOXKAEHUs YNsTpa3ByKoBO-
ro UMMNyrnbca, HanpaefeHHOro oT Touku A B Touky b, Byaet paBHO BpeMeHU MpOXOXAEHWUS YNETPa3BYKOBOMO
MMMynbca, HanpaeneHHoro ot Todkn b B Touky A. Ecnun pacxopf raza He paBeH HyMo, TO BpEMS NPOXOXOEeHUS
YNETPasByKOBOMO UMMYINbCa (Tag), HanpaBneHHOro oT ToYkK A B Touky B, Byget ybbiBaTh, a Bpemsi npoxoxae-
HWS YNLTPa3ByKOBOIO MMNYyMbCa (Tgy), HanpaeneHHoro ot Toukm b B Touky A, BospacTtatk. B nepsom npubnu-
HKEHWK BPEMS NMPOXOKAEHWS YIETPA3BYKOBOIO MMMYNbca MOXET ObiTh BeIMUCIEHO Mo hopmynam:

/

P
TAB = 05 ! (1)
—2.2 2.2\ —
2w, wol wi,
c” - + +—=
2 e !
XX p P
8
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Tea = 05 ’ (2)

rae ¢, Ip, Ix, lyx — CM. pUCYHOK 1.
Ecnu paccTosiHue Ip paBHo [ (cM. pucyHok 1), To dbopmynbl (1) 1 (2) npumyT BUA:

P
TaB = 05 ! (3)
(02 - Wzsinch) +wcosd
/
p
TBA = " 5 5 \05 : (4)
(c —w*sin ¢) —wcosd

W3 cdopmyn (1) n (2) nnn (3) n (4) cnegytoT dopmynbl ANa pacyeTa cpedHen CKOpPOCTW MOToKa rasa
BOOMb aKyCTUYECKOro NyTW U CKOPOCTK 3BYKa B rase:

/

P . DR (5)
2cosd\ Tag  Tpa
Io( 1 1

B2 -
2\tas  TBA

B cnydae npumeHenus Y3IP, y koTopbix NM3A HaknagbiBadTCA Ha HapyxHyto noBepxHocTb WT, yneTpa-
3BYKOBOW MMMyMbC MonagaeTt BO BHyTPeHHWW nonocTe T nocne Toro, kak npoxoauT Yepes M3A n cTeHky
WT. MNpwu aTom ynsTpasByKOBOW Nyd NpenomnseTcs npu nepecevyeHun rpanvy mexay NM3A v UT, mexay UT n
rasoM, Kak nokasaHo Ha pUCyHKe 2.

Pnza ié)T oA CreHka UT
N
WA TR o i L

N

Pucyrok 2 — Cxema ogHokaHaneHoro Y3[1P ¢ [NOA, pasmelleHHBIMW Ha HapyHoW noBepxHocTu T

MpumeHeHune Y3MP, y kotopbix N3A HaknagbiBakTCa HA HapyxXHyH noBepxHocTe T, umeet cnenyto-
Lme 0CobeHHOCTH:

- pacyeT BpeMeH NpOXOXOEeHUA yNbTPasByKOBOTO UMMNYMbCa Tyg W Tgp AOMKEH NPOBOAUTBCA C YYETOM
BPEMEeHW 3aJepKu1 yNbTpasByKoBOro umnynbca B NM3A n B cTeHke UT;

- paccTosiHMe Ip 3aBUCKUT OT chasoBoin ckopocTu MN3A, TonwnH 1 matepuanos AT.
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MpumeyvyaHmnme — HacToAwKMin cTaHaapT He NpegycMmatpueaeT uenonb3oeaHune Y3MP ¢ HaknagHeimu [N3A Ha
TpybBonpoeogax, MMeroLMx 0BNMLOBKY BHYTPEHHEN NMOBEPXHOCTH, TAK KaK 3TO MPUBOANT K BO3HWKHOBEHUID AOMNOMHUTENb-
HOW NOrPELLUHOCTY U3MEPEHUIA, 3HAYEHWE KOTOPOIW 3aBUCUT OT TPYAHO KOHTPONUpPYEMBIX (hakTOpoB (ToNLWwMHa 0BnMuoBKH,
CKOPOCTb pacnpocTpaHeHWs 3ByKa B Matepuane obnuuoBKkM U T. 4.).

Onsa pacyeTa BpeMeHW 3adepKKU U pacCTOAHNUSA Ip MCMONb3yT U3MEPEHHY (Da3oBy ckopocTh MO3A,
TONWMHY cTeHkn UT, ckopocTu pacnpocTpaHeHus 3eyka B [M3A, B cteHke T 1 B rase, a Takxke 3aKOH Npenom-
NeHWs yNeTpasByKOBOW BOMHLI HA rpaHuue cpeq

sindnaa _ singr _ sin¢

, (7
Cnaa CT c

rae dqgar O ¢ — cM. pucyHok 2;
Craas C» € — CKOPOCTL pacnpocTpaHeHns 3syka B [OA, B cTeHke UT 1 B rase COOTBETCTBEHHO.

B Y3IP namepeHHble cpegHNe CKOPOCTKU NOTOKA rasa BAOMNb aKyCTUYeCKNX NyTen, NPOBEPEHHbIE Ha 40-
CTOBEPHOCTb U YCPEAHEHHbIE MO BpEMEHU, MPUMEHSOT ANA pacyeTa cpefHeil cKOpoCTW rasza B U3MepuTenb-
HoM cedeHun Y3TP.

Bug doyHKUMK, MCNonb3yeMor Ans pacyeTa CpefHen CKOpOCTW rasza B u3MepuTenbHoM cedeHun Y3I1P,
33BWCWUT OT YMCNa aKyCTUYECKMX KaHaNoB, KOHMUrypauum nx pasMeLleHns, a Takke npuMeHsaeMoro n3rotoBu-
Tenem Y3IP nogxoda K y4eTy napameTpoB NoToKa U cpeabl.

Ecnu Bce akycTuyeckme KaHanbl pacnonoxeHsl 0QMHAaKoOBO OTHOCUTENBbHO OCKU U3MEPUTENbHOIO y4acTKa
(kopniyca Y3IP), To cpeHO CKOPOCTL rasa B uameputensHoM cedeHun Y3IP paccunTbiBaoT no dopmyne

1o
Wa = Kp— W, (8)
miz
rae K, — KO3(hMULMEHT, YUUTLIBAIOLLMIA MONOXKEHNE aKyCTUYECKUX KaHanoB OTHOCWTENbHO OCKU M3Mepu-
TenbHoro y4yactka (kopnyca Y3IP), BnusaHue yucna Re 1 LLepoxoBaToCTy BHYTPEHHUX CTEHOK UT;

M — YUCNO aKyCTUYEeCKNX KaHanos.;

W, — CpefHss CKOPOCTb rasa BAoMb aKyCTUYeCKOro KaHana.

Ecnu akycTuyeckne kaHanbl MMET pasnUYHOEe pacnonoXeHWe OTHOCUTENbHO OCU M3MEepPUTENBHOro
y4acTka (kopnyca Y3[1P), To cpeaHiol CKOPOCTb rasa B MameputenbHoM cedeHun Y3IP paccuntbiBaloT no
dopmynam:

- NpY CYMMUPOBAHWK C NOCTOSAHHbLIM B3BeLLMBaHNUEM

m
Wy = Zwifi' (9)
i=1
rae f;  — NOCTOAHHBIM BECOBON KOAMMULMEHT, yHUTHLIBAKOLLINKA OMNK0 CPeAHEeR CKOPOCTU ra3a no j-My akycTu-

HYeCKOMY KaHany B CpE,ElHEFI CKOpPOCTW ra3a B USMepPUTENbHOM Ce4YeHUU y3|_|P;
- npyn CyMMMUpoBaHWK C NnepeMeHHbIM B3BeLLBaHUEM

m
W= zw.‘ff' (10)
i=1
rae f; — nepeMeHHbI BECOBOW KO3(MMUUMEHT, yYUTLIBAOLLWIA OO0 CPEAHEN CKOPOCTH rasa no i-My akycTu-

YecKoMYy KaHarny B CPefdHEel CKOpOCTW rasa B uameputensHom cedeHun Y3IP, onpegensieMbiid Ha
OCHOBE 3a[aHHbIX UMK N3MEPEHHbIX NePEMEHHbIX.
Mpodune ckopocTen NoToka ABnsieTcs dyHKLMen yucna Re v lWepoxoBaToCTU BHYTPEHHUX NMOBEPXHO-
cten UT un kopnyca Y3IP.
Yucno Re paccuMThIBAKOT MO U3BECTHOMY BHYTPEHHEMY anameTpy kopnyca Y3IP, uamepeHHol ckopo-
CTU rasa n 3Ha4eHuAM NIIOTHOCTU U AMHaMUYEeCKOW BA3KOCTU rasa no cnefyrollen popmyne:

_wdp
i

MeToabl n cnocobbl KOMneHcauun BnuaHus dmucna Re Ha nokazaHus Y3MP onpenenAarTcA MX N3roTo-
BUTEITIEM.

Re (11)

10
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C uernbio obecneyeHns 3aaBNEeHHOW TOYHOCTU U3MEPEHMWI LLIEPOXOBATOCTb BHYTPEHHUX NOBEPXHOCTEN
T v kopnyca Y3INP gomkHa HaxoguTbecs B npegenax, yCTaHOBIMeHHbIX narotosutenem Y 3P,

[na komneHcauuwn norpeluHocTen Y3MP, 0bycnoBneHHbIX OTKIIOHEHUEM ero reoMeTpUYecKxX napame-
TPOB OT MX HOMWHAMbHBIX 3HAYEHWUI BCNEACTBUE NMPOU3BOACTBEHHLIX AOMNYCKOB U AOMNYLLEHUSIMA B NMPUHSTOM
MOZEenu pacyeTta cpefHei CKOPOCTU rasa B MaMepuTensHoM cedeHun Y3IP, n3rotoButenem MoxeT ObiTb nNpu-
MEHEH KOPPEKTUPYIOLWMIA UNKN KanubpoBo4HbIN koadduumneHT. B obwem cnyyvae, obbeMHbIl pacxod rasa npu
pabo4mx YyCNoBMAX C YHETOM KOPPEKTUPYIOLLEro Unin kanmbpoBo4HOro KoadduumeHTa MoxeT BbiTb BbIYMCHEH
no popmyne

q, = aK ff o ! : (12)
v = f ] - ’
1.=1’ 2cos g, TaB, A,

!

rae Ky — KoppekTUpyLwmin unm kanmbpoBo4Hblin koadduumeHT Y3IP.

Mpu oTnnYMKM TemMnepaTypbl U 4aBneHus rasa npu pabovymx yCrnoBMsAX OT YCIOBWIA, MPWU KOTOPbIX yCTa-
Haenueanucbk MX Y3IP, B ero nokasaHusax BO3HWKAET JOMNOMHUTENbHAS NOrpeLlHocTb, 0DyCroBNeHHas nsme-
HEHWeM reoMeTpruyecKnx napameTpoB kopnyca Y3[MP. Ecnu gaHHas ononHUTeNbHas NorpewHocTb ABnsaeTcs
3Ha4YMMOR, T. e. npeBbiwaer 1/6 ocHoBHoW norpewHocTy Y3IP, To nokasanus Y3MP KoppekTupyT nyTem
YMHOXEHWSA 3HAa4YEeHUA pacxoda Ha NonpaBOYHbIA KO3 MOULMEHT, YYUTLIBAOLLMA U3MEHEHNS rEOMETPUYECKNX
napameTpoB ero kopnyca, obycnoBneHHble n3MeHEHNEM TeMNepaTypbl U AaBneHus raza. Pac4eTt nonpasou-
HOTO KOahULMeHTa MOXET NPOBOANTLCSH MO U3MEPEHHBLIM 3HAYEHUAM UITW YCNOBHO-NOCTOSHHBIM 3HAYEHWUAM
TeMneparypbl U AaBneHns rasa.

Ecnu nonpaBoYHbIn KOS(PDULMEHT HE NPUMEHSIETCS, TO AaHHas JONOMNHUTENbHAsA NOrpelHoCTb LOMK-
Ha y4YMThIBATLCS MPU pacyeTe A0BepUTEeNnbHbIX rpaHuL, NorpelHocT n3aMepeHun pacxoda n obrema rasa.

[na uene oueHKn HEOBXOOMMOCTU KOPPEKTMPOBKM nokaszanuin Y3INP moxeT BbiTb MCNonb3oBaHa ynpo-
LLleHHas Modenb pacyeTa AOMNONHUTENbLHOW NOrpeLlHocTy, 0ByCcrnoBNeHHON M3MEHEHWEM TeMnepaTypbl U OaB-
neHws rasa, NpuBefeHHas B MPUNOXeHUN A.

6.3 MeToabli npueegeHUA pacxoga un o6bema rasak CTaHAAPTHBLIM YyCNOBUAM

6.3.1 NpuBegeHue 3Ha4eHusa 06beMHOro pacxoga Unu obbema rasa npu pabo4mnx YCroBusix K cTaHgapT-
HbIM YCINOBUSIM B 3@BMCUMOCTM OT NpuMeHsieMbix C/ napameTpoB NoToka v cpefbl BhINMOMHSAT C NPMMEHEeHU-
eM MeTo[O0B, NPUBEAEHHLIX B Tabnuue 2.

Tabnuuya 2
Hanmetiosatine Tun cpensl U ycnoBWsa NpUMMeHeHUs MeTona
meToaa

T-nepecyet OOHOKOMMOHEHTHBIE UMM MHOTOKOMMOHEHTHbIE ra3bl.
MakcumaneHoe gonyckaemoe n3bbitouHoe aasnerHue 0,005 MMa.
MakcuManbHbIi fonyckaeMblid pacxod npu paboumnx yenoeusx 250 m3/y.
YpoBeHb TOYHOCTU naMmepenun: M, 41,

pTZ-nepecyet [asbl, 4Ns KOTOPbIX UMEKTCA AaHHbIe 0 KO3(hMULKMEHTE CKMUMaAEMOCTK (CM. 6.4)

p-nepecyet [a3bl, oNsA KOTOPbLIX OTCYTCTBYIOT AaHHbIE O KO3A(MULMEHTE CHMUMaEMOCTH (cM. 6.4) Nnn TOYHOCTL
CYLLECTBYHOLLMX PACYETHBIX METOOOB He YAOBMNETBOPAET TpeboBaHMAM HACTOSLLEro cTaHaapTa

6.3.2 B cny4yae npumeHeHusa Metona « T-nepecyety 0BbEMHBIM pacxod, NPUBELEHHLIN K CTaHA4aPTHLIM
YCIIOBUSAM, PACCYMTLIBAKOT NO hopmyne

1
% = Kia)v 7 (15}
roe
T. Z
Ky=—"S"Sp (14)
(a) pc ZI'I n

O6bem raza, NpMBeOeHHbI K CTaHAAPTHLIM YCIOBMAM, PAcCYUTLIBAIOT No (hopMynam:
- NPV OUCKPETHOM UHTErpMpoBaHMmn yHKUKUIA pacxoda no BpeMeHU T C HepaBHOMEPHBIMU MHTepBanamu
ANCKPeTU3aLmMmn AT;

11
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1

VC = ZK(a)qu FAT,'; (15)

i=1 i

- NPY OUCKPETHOM WMHTErpupoBaHuM MYHKLUKWIA pacxoda no BpeMeHU T ¢ paBHOMEPHbBIM MHTepBanom guc-
KpeTusaumu At

n
1
V. = Aty Ki.\q, —; 16
c E @% T (16)
- Npy OUCKpeTmnlauunmn obbema rasa

1
Vo = Y K@)AY; — (17)

i=1 Tj

6.3.3 B cnyvyae npumeHeHua meTtoda «pTZ-nepecyeT» 0ObEMHbIA pacxod, NpUBEAEHHbIA K CTaHOapT-
HbIM YCIOBUSAM, pacCcYMTLIBAKOT No dopmyne

Z.p
9 = K(g)dv 7‘3?, (18)
roe
TC
Kg) = " (19)

O6bem rasa, npuBeaeHHbIR K CTaHOAPTHBLIM YCIOBUAM, PacCYMTbIBAOT No hopMynam:
- NPW OUCKPETHOM MHTErpupoBaHum yHKLUWIA pacxoda no BpeMeHU T ¢ HepaBHOMEPHbLIMW UHTepBanamu
AWCKPeTU3aLnm AT,
n Z
_ Cr' pf 5
Ve = 2 Kis)v, — 74T (20)
i=1 ji A
- NPY OUCKPETHOM MHTErpupoBaHuM MyHKLWIK pacxoda no BpEMEeHU T C paBHOMEPHbLIM MHTEepBanom guc-
KpeTusaumm At

Ve = /_\Ti K(6)qv_ Zi&, (21)
=t "4 T
- Npy ONCKpeTn3auunmn obbema rasa
n Z. B
Ve = Y KAV, === (22)
B Z T

6.3.4 B cny4yae npumeHeHUa MeToda «p-nepecdeT» obbeMHbIN pacxoq, NpMBeAeHHbIA K cTaHAapTHbIM
YCIOBUSIM, pacCUYMTLIBAKOT No chopmyne

P
Qc =qy — (23)
Pc
O6bem rasa, I'IpMBeJ:I,EHHbIﬂ K CTaHOAPTHLIM YCITOBUAM, PAaCCHMUTLIBAKT MO cbopmynaM:
- Npyu OUCKPEeTHOM MHTEerpupoBaHnun beHKLI,VIﬁ pacxona rno BpemMmeHu T ¢ HepaBHOMEPHbIMW MHTEepBanamu

AVCKPeTU3aLmum AT,
n A
Ve =Y q, 2l (24)
i=t P

- NPY OUCKPETHOM WMHTErpUpoBaHuM OYHKLWI pacxoda no BpeMeHu T C paBHOMEPHbBIM UHTEpBANom guc-
KpeTusaumm At

n
— Pi .
Ve = A1),q, — (25)
i=1 C
- Npyv gUcKpeTmnlaunmn obbema rasa
n 0;
Vo =Y Ay, — (26)
izt Pe
12
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6.3.5 3Ha4eHne AV, onpegensior no opmyne

I
np
rae N;— obuiee ymcno umnynscoe, popmupyembix Y3IP, 3a i-i nHTepBan BpeMeHW U3MepeHni.
Ecnu 3agaHa ueHa nmnyneca BeixogHoro curHana Y3MP, To koadduumneHT npeobpa3oBaHvs paccunThl-
BaloT No opmyne

’
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6.4 OnpepeneHne TennoguU3NYECKUX XapaKTEPUCTUK U (PU3MKO-XUMUYECKUX NoKa3aTenen rasa

6.4.1 B cny4ae npumeHeHua metoda «p TZ-nepecdeT» onpefensanT KoadduLUeHTbl CXKUMaAEMOCTH rasa
npu paboymnx M cTaHZapTHbIX YCIOBUAX.

B cnydae npumeHeHua metoga «p-nepecyeT» OnpenensiT NroTHOCTh rasa npv pabodunx u ctaHgapT-
HbIX YCMOBUSIX.

6.4.2 ®usnyeckne cBOWCTBA rasa, HeobxoauMble ANA pacyetTa ero pacxoda M obbema, onpedensitoT
nyTem NpsiMbIX U3MEPEHWUIA UMM KOCBEHHBIM PacYeTHbIM METOLOM, M3MOXEHHBIM B HALWOHANLHOM CTaHaapTe,
MEKIrocyaapCTBEHHOM CTaHAApTe UMK C UCMONb30BaHWEM CTaHAAPTHBLIX CNPaBOYHbIX AaHHbIX kateropun CT[
unn CO (cm. TOCT 8.566).

M punMeyaHne — ,D,.I'IH onpegeneHna cbmawqec:l(wx CBOWCTB rasa PEKOMEHAOYETCA NPUMEHATE TOT METOL, KOTO-
pbll?l aona yCﬂDBMﬂ MBMEDEHMﬁ MMeeT HaMMeEHbBLUYH NOorpelHoCTb. an 9TOM CneayeT y4MUTbiBaTb IKOHOMUYECKYHo uene-
COO6p83HOCTb €ro npuMeHeHunA.

6.4.3 KoadhduUMEHT CUMaeMOCTh OQHOKOMMOHEHTHBIX ra30B MpW CTaHAaPTHLIX YCMOBUSIX ONpegens-
IOT, MUCMONb3Ys aTTeCTOBaHHbIE B Ka4eCTBe CTaH4apTHLIX CpaBoYHbIe AaHHbIe (CM., Hanpumep, MTOCT 31369).
KoadduUMeHT CXUMaeMOCTU MHOTOKOMIMOHEHTHOTO rasa npu cTaHZapTHLIX YCNOBUAX pacCYMTbIBAKOT MO
M3MEpPEHHOMY KOMMOHEHTHOMY COCTaBy C MUCMOMb30BAHWEM CTAHOAPTU30BaAHHbIX UMM aTTECTOBAHHLIX METOOMK.

MpumedaHue — KoadpduLMeHT CKMMaeMOCTW NPUPOLAHOrO ra3a npu CTaH4apTHBIX YCNOBUAX PEKOMeHOyeTcs
paccynTbiBaTh B cooTBeTCcTBUM ¢ Tpeboanuamu [OCT 31369.

KoathdruMeHT CxMMaeMOCTU MHOTOKOMMOHEHTHOrO M OAHOKOMIMOHEHTHOrO rasa npu cTaHAapTHbIX yC-
NoBvAX MOXeT BbiTh paccynTaH No ypaBHEHUIO COCTOAHMA AN AaHHoro rasanpu T =T np = p..

6.4.4 KoachpuumeHT CKMMAeMOCTH OQHOKOMMOHEHTHLIX ra3oB Npu paboymx yCrnoBWAX pacCYUTLIBAKOT MO U3-
MEpPEHHbIM 3HAYEHUAM [JaBNeHust U TEMNepaTypbl rasa, 8 MHOrOKOMMOHEHTHOTO ra3a — Mo M3MepPEeHHbIM 3Ha4YEHUAM
[aBneHus, TemnepaTypbl U KOMMNOHEHTHOIO COCTaBa rasa, ¢ NpUMEeHeHUEM YpaBHEHUS COCTOSIHUA A AaHHOro rasa.

6.4.5 [Ina onpedeneHns NOTHOCTU rasa npv CTaH4apTHbIX YCIOBMAX NPUMEHSAOT OANH U3 CNeayL X
MEeTOLOB:

a) KOCBEHHbIN MeTo, Hanpumep no FOCT 31369;

6) nukHomeTpudeckuin meton, Hanpumep no FTOCT 17310 unu TOCT 34721;

B) MeTo4 U3MEPEHWIA C NPUMEHEHUEM NOTOKOBOTO NIOTHOMEPA.

Mpy NpMMEHEHUN KOCBEHHOIO MeToda MMOTHOCTh rasa MpW CTaHZapTHbIX YCMOBUSIX PEKOMeHOyeTcs
paccunTbiBaTh No dopmyne

pe =102 R";{%. (29)
MOHHpHyI'O MacCcy MHOTOKOMMOHEHTHOTO ra3a BbIHWNCIAKT No CbODMyJ'IE
N
M= (x;M;), (30)

i=1
roe N — 4KCcno KOMMNOHEHTOB rasa;
M; — monspHasa Macca /-ro KOMMOoHeHTa.

KOMMOHEHTHELI COCTaB raza U3MepsilT ¢ NPUMEHEHUEM MOTOKOBOro XpoMaTtorpacda nubo naGopartop-
HOTO Xpomartorpada B XMMMKO-aHanMTU4eckmx nabopatopusx.
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6.4.6 Ons guarHocTtuky pabotel Y3IP ncnonb3yloT 3Ha4yeHne TeOpPeTMYECKON CKOPOCTH pacnpocTpaHe-
HWA 3ByKa B ra3e, KOTOpPOe CPaBHWBAKT CO 3HAYEHWEM CKOPOCTW pacnpoCTpaHeHWs 3ByKa B rase, M3MepeH-
HbIM Y3IP.

CKopoCTh pacnpocTpaHeHWs 3ByKa B OOHOKOMMOHEHTHbIX ra3ax pacCYMThLIBAKOT MO U3MEPEHHBIM 3HaYe-
HUAM OaBMNEHUA U TeMNepaTypbl ra3a, a B MHOTOKOMMOHEHTHLIX ra3ax — no M3MepeHHbIM 3HaYeHUaM OaBne-
HWA, TEMNEepaTypbl U KOMNOHEHTHOrO COCTaBa rasa.

Ecnv pabovelr cpegoi sBnseTcs NPUPOOHLINA ra3, B KOTOPOM MonapHas gons metaHa meHee 90 %, To
MOMSIPHYO AOM MeTaHa peKkoMeHAYeTCs onpeaensTe MeToAdoM npsmblx uamepenuin no FOCT 31371.7.

CKoOpOoCTb pacnpocTpaHeHus 3ByKa B rase crnefyeT pacCYuTbIiBaTb B COOTBETCTBUMN C anroputmMamu, oc-
HOBaHHLIMWU Ha UCMNOMNbL30BAHUWN CIIEAYOLIMX YPABHEHUIA:

0,5

RT ¢ 7

c=4103"—.2. Z+p[a—] (31)
M ¢, ap )y
Uunm

05

3 RT '
c=110822 .7z b 32
{10872« @2)

rae ¢, u ¢, — usobapHas u U30xopHas yAenbHble TENNoemMKocTH rasa, [k/(mons-K) unn Dx/(kr - K);
K — nokasaTenb aguabaTbl rasa.

7 TpeboBaHunA Kk kBanudukaumm odbcnyxmBarLLero nepcoHana u besonacHocTur

7.1 TpeGoBaHuMA K KBanupukauum obcnyxxmMBarowero nepcoHana

K npoBeaeHuio namepeHuin, paboT no MoHTaxy u Hanagke CW u oGopynoBaHus gonyckaiTcs nuua,
n3yunBLIve TpeboBaHWs HACTOALLEro cTaHgapTa, aKCnnyaTauMoHHOM JoKkyMeHTaumMm Ha CH v BcnomoraTens-
Hble U 4OMNONHUTENbHBIE YCTPONCTBA, NPoLUeALLmMe MHCTPYKTaX MO OXpaHe Tpyaa, NonyyYnBLLIMeE OOMYCK K CaMo-
CTOATENbLHON paboTe M MMeoLWMe KBannUKaLMOHHYIO rpynny no anektpobesonacHocTw He Hmke |l

7.2 Tpe6oBaHuA 6e30NacHOCTHU

7.2.1 MNpwu moHTaxe u akcnnyaTtauun CW, BcnomoraTtenbHbIX U 4ONONHATENBHbLIX YCTPOWCTB AOMKHbI CO-
BniogaTtbca TpeboBaHMA HOPMATUBHLIX MPaBOBbLIX AKTOB CTPaH — y4acTHUKOB CornalueHus.

7.2.2 Mepep moHTaxkoMm CK, BcnomoratenbHbIX M AOMONHATENBHLIX YCTPOWCTB Heobxogumo obpaTutb
BHMMaHWE Ha WX COOTBETCTBME 3KCMMyaTauMOHHOW OOKYMEHTaUWW, Hanuyive W LEeNOCTHOCTb MapKUpOBOK
B3PbIBO3aLUMThI, HANWYME U LENOCTHOCTb KpeneXHbIX areMeHToB, 0bonoyek (Kopnycos).

7.2.3 MNpw nogroTtoBke 1 NpoBegeHnn paboT Ha nameputensHoM obopyaoBaHUM OOMKHbLI cobnoaaTbes
YyCTaHOBINEHHbIE NpaBuna 1 AeNCTBYIOLWNE TEXHUHECKWE MHCTPYKLWKM, pAcNpOCTPaHALWMNEC HA OAHHbIA BUL
obopynoBaHus.

MHCTpyKumK no akcnnayaTauuv obopygoeaHua u CH gormkHbl BbITb 4OCTYNHBI 0BCAYXMBAKLEMY MepcoHany.

7.2.4 YpoBeHb 1 BuA B3pbiBo3awntel CU, BcnomoraTenbHbIX U 4OMNONHUTENBHbIX YCTPOWCTB AOMMKHbI CO-
OTBETCTBOBATb KMaccy B3pbIBOONACHLIX 30H, KATErOpMMK U rpynne B3pblBOOMNACHbLIX CMECEN.

7.2.5 YctaHoBka u gemoHTax obopynoBaHusa Ha VT, npoBefeHWe PEMOHTHBLIX UMW TeXHUYeckux pabot
OOIMKHbI NPON3BOANTLCS TONMLKO HA Pas3rpyXeHHbIX No gaeneHunio NT. B cnyyae naMepeHuid roproymnx rasos Unm
razoB C TOKCMYHbIM AeWCTBUEM Heobxoauma npeaBapuTensHas npogyeka VT Bo3oyXom UM MHEPTHLIM ra3oMm.
Ecnv ras ¢ noBblWEHHLIM codepXaHuem cepbl, TO NPOAYBKa ra3onpoBoL0B CXaTbiM BO34YXOM 3arnpeLlaeTcs.

7.2.6 MoHTax C HeobxoouMmMo npov3BoauTb B CTPOTOM COOTBETCTBUM C MX CXEMOW BHELLHWUX coeaunHe-
HWiA. 3anpellaeTca BHOCKUTL Kakme-nnbo N3aMeHeHUs B 3MIeKTPUYECKYI0 CXeMY COeAWHEHWUN, a TakKe UCnonb-
3oBaTb NMobble 3anacHble YacTu, He NPeAyCMOTPEHHbIE 3KCMNyaTauuoHHON JoKyMeHTauven 6e3 cornacoea-
HWsA ¢ narotoeutenem CU.

7.2.7 MNMpu moHTaxe obopynosaHma maccon Gonee 50 kr He06Xx0OMMO MCNOMb30BaTh NOALEMHBLIE MEXAHWU3MbI.

7.2.8 B npouecce akcnnyatauumn CW, BcnomoratensHble ¥ JOMNONHUTENBHbBIE YCTPOMCTBA AOMKHbI NOA-
BepraTbCsl BHELWHEMY OCMOTPY nepcoHanom YWPT ¢ uenbio onpegeneHns MxX TeXHUYeckoro coctosHus. Cpoku
NpoBedeHWs OCMOTPOB, UX MePUOANYHOCTE M 06beMbl [OMKHbI YCTaHaBNUBATLCH rpadukom, pa3paboTaHHbBIM
cnyx6bon, OTBETCTBEHHOW 3a TexHu4eckoe cocTosHue YWPT. lNpu onpemeneHyMy CPOKOB OCMOTPa OOIBKHbI
y4nTbIBaTLCA YCrOBWUA akcnnyatauunn YUPT.
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8 TpeboBaHMUA K yCNOBUAM NpoBeAeHUS U3MEepPEeHUNn

8.1 YcnoBusa NpMMeHeHUs CPeAcTB U3MepeHUit, 06paboTKu pe3ynsLTaToB U3MepeHui
M BCNoMoraTenbHbIX YCTPOUCTB

8.1.1 YcnoBus npoBefeHUs M3MEPEHUA (OaBneHue, TeMnepaTypa W BNaXHOCTb OKpyKatoLlen cpefbl)
ana CUW, cpeacte 0bpaboTku peaynsTaToB M3MEPEHUA 1 BCTIOMOTATENbHbBIX YCTPOWCTB AOMKHbLI COOTBETCTBO-
BaTb TpebOoBaAHUAM, YCTAHOBIEHHbLIM UX U3rOTOBUTENAMMU.

8.1.2 HanpsaxeHHOCTb MOCTOSAHHLIX U MEPEMEHHLIX 3MEKTPOMAarHUTHLIX NoMen, a TakkKe YpoBeHb UHAY-
CTpUaneHbIX PagMONoOMeX He JOMKHbLI NpeBbiaThs NpeaenoB, YCTaHOBIMEHHbLIX M3TOTOBUTENEM NPUMEHSAEMbIX
CW, cpencTte 06paboTku pe3ynsTaToB M3MepPEeHWiA 1 BCMIOMOraTerbHbIX YCTPONCTB. Ecnu B akcnnyaTaLMoHHON
OOKYMEHTaUMN M3roTOBUTENS AaHHble npefenbl He yKasaHbl, TO HaNpsiKeHHOCTb 3MeKTPOMarHUTHbIX Monen
He JOMKHa npeBblwaTh NpefenbHO A0NycKkaeMblX YPOBHEW, YCTaHOBIEHHbIX K YCNOBUAM Tpyada obcnyxvBa-
towero nepcoHana YWPT.

8.1.3 XapakrepucTukm anektpocHabxeHua CU, cpegcte o6paboTkm pe3ynstatoB M3MepeHUin U BCNOMO-
raTenbHbIX YCTPOWCTB OOMXHBI COOTBETCTBOBATL TPEBOBaHUAM UX IKCMNyaTaUUOHHOW AOKYMEeHTaUnn.

8.1.4 CW cnenyet pasmellaTts BOanu oT UICTOMHUKOB BUOpaLMK U/UMKM NPUMEHATL Mephl Mo ee MUHUMUA-
3auumu. Mpu Hanuumm cooTBeTCTBYHOLWMNX TpeboBaHui narotoButensa CU ypoeHu BubBpauum B mectax pasme-
weHus CU He JomKHbI NPeBLILWATL YCTAHOBMNEHHbLIX U3TOTOBUTENEM NPELENOoB.

8.2 NMapameTpbl NOTOKa U cpefbl

8.2.1 Mamepsaemon cpefoi aBnsgeTcd oQHOKOMMOHEHTHBIA UMW MHOTOKOMMOHEHTHLIW ras, HaxoOsawWwmuines
B 0OAHO(a3HOM COCTOSHWUK M OAHOPOAHLIA MO (PM3NYECKUM CBOMCTBaM.

MpumeyaHun

1 a3 cunTaeTcs 0OAHOPOAHLIM, CMK Ero CBONCTBA (COCTAaR, NNMOTHOCTL, AABNEHWE U Ap.) U3MEHHAIOTCA B NPOCTPaH-
CTBEe HenpepbIBHO.

2 a3 cunTaeTca ogHodasHbIM, eCcrv BCe ero COCTaBMsAoLLMe YacTh NpUHaanexaT rasoobpasHoMy COCTOAHMLO.

Twn ra3oB, AnNA KOTopbix NpegHasHadeH Y3[P, yctaHaBnNuBaeT ero M3aroToBUTENb.

MpucyTCTBME HEKOTOPbLIX KOMMOHEHTOB B ra3e MOXEeT BO34eNCTBOBaTh Ha paboyve xapaktepucTtunkn Y 3P,
B yacTHOCTU, BbICOKME YPOBHUW ABYOKUCH Yrnepoaa 1 BoJopoaa B ra3oBor CMecu MOryT BIUSATL W Jaxe npuocTa-
HOBWUTb PyHKUMOHMpoBaHue Y3[P BcrnedcTBue Mx CBOWCTBA 3BYKoMornoweHus. B Huxecnegywwmx cnyvaax
BO3MOXKHOCTb npumeHeHus Y3IMP ycTaHaBnuBaeTcd Ha OCHOBE KOHCYMbTALWiA C ero uarotoButenem (cm. [2]):

- Korga MonspHasa gonsa guokcuga yrnepoga oxugaetcs Boiwe 3 % wnu ans Y3IMP ¢ DN = 300 — Bbiwe
0,005 %;

- Korga MonspHas gons Bogopoga oxugaetcs Boiwe 10 %;

- NPU 3HAYEHUAX TeMNepaTtypbl U AABNEHVA rasa, briMsknx K Kputnyeckum sHadenusam (T—T, <1 Kwn
p—p,<0,1 MMNa);

- Kor4a cyMMapHbIA YpOBEHb Cepbl U2 BeLLLECTB TUMa CepoBOAOpO4a, MEPKaNTaHORB (TMOMOB) U 3NeMeH-
TapHoi cepbl npeebiwaeTt 320 MKMOMNb/MOIb.

8.2.2 CkopocTb NOTOKA, pacxofd, Temnepartypa 1 aBNeHUe raza gOMKHbl HAX0OUTLCA B Npeaenax, 4ony-
ckaeMbIX M3rotoBuTenem Ansa npumMeHsemeix Y3IMP, u B npegenax, obecnevymnBaowmx TpeGoBaHWUS K TOYHOCTH
BbINOMTHEHWSA M3MEPEHNIA.

[Mpwn sToM Temnepartypa rasa gormkHa BbiTh Bbille TOYKM POChI MO Bnare W Bbille TemnepaTypbl KOH-
JeHcauuun rasa Unu ero KOMNoHeHToB B cly4Yae M3MepeHuin MHOFOKOMMOHEHTHOro rasa. Ecnu namepsaemon
cpenon ABMSKTCA CMECK YInMeBoOOPOOHbIX ra3oB (Hanpumep, NPMPOLHbIA UMW HE(TSHOW ra3), TO AOMKHbI
OTCYTCTBOBAThL YCnoBus Ana obpasoBaHus ruapatos.

9 CpeacTBa namepeHuu, o6paboTkm, BcrnomoratenbHbie U AONONMHUTENbHbIE
ycTpoucTBa

9.1 Tpe6oBaHUA K COCTaBYy CpeACTB U3MepeHUr, 06paboTku, BcnoMoraTenbsHbIX
M JOMONHUTENLHLIX YCTPOUCTB

9.1.1 CocTaB cpefcTB MamepeHuid, 06paboTkun, BCNoMoraTenbHbIX 1 AOMONHUTENbHLIX YCTPONCTB onpe-
ensercs npUMeHaeMbIM METOAOM nepecdeTa oGbemMHoro pacxoga v obbemMa rasa npu pabo4yux YCnoeusix K
CTaHAapTHLIM YCrOBWAM, NpouzsoguTensHocTeid YPT, TpeGyeMbiM YPOBHEM TOYHOCTU M3MeEpEeHUid 1 Heob-
XOOMMOW CTENeHbo aBToMaT3aumnm.

15

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 19/62
CTpaHuvua nokymeHTa - https://GostExpert.ru/gost/gost-8.611-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=58924
https://gostexpert.ru/gost/gost-8.611-2024?utm_source=pdf&utm_medium=58924&utm_term=page

FrOCT 8.611—2024

B obuem cnyyae npu BLINONHEHUA M3MEPEHWUIA MPUMEHSIOT:

- OCHOBHble CU;

- cpefcTtea 00paboTKM pe3ynsTaToR M3MEpPEHU;

- gononHuTenesHele CU;

- BCMOMoOraTernbHble YCTPONCTRA,

- OONONHUTENbHbIE YCTPOWCTBA.

Mpwn HeobxoguMocTu nepegayvn nHgopmauum ¢ YUPI gomkHel ObiTe 4ONOAHUTENBHO NPeaycMOTPEHbI
cpeacTBa M KaHanbl nepegayy AaHHbIX.

9.1.2 Coctae ocHoBHbIX CWY BEIOUpalOT B COOTBETCTBMA C Tabnuuen 3.

Tabnuua 3
HeobxogumocTe npumeHeHns CK ona MeTooe nepecyerta
HaumeHoBaHue CW pTZ-nepecyeT Ans rasa
T-nepecyeTt p-nepecyeT
OOHOKOMMOHEHTHOTO MHOIOKOMIMOHEHTHOIO
CW paeneHusA - + o 3)
CW TeMmnepaTypl + + + =)
Y3rpP + + + +
Xpomartorpad - - " 4)
CW nnoTHocTM npu pabounx ycnoBuax - - - +
CW nnoTHOCTU Npu cTaHAAPTHBIX YCIIOBUAX - = hn2) 5)

1) Hanunune CY Ha YWUPT He 06a3aTensHo, ecnu 4onyckaeTes UCMoNb3oBaTh Pe3ynsTaThl aHanM30B XMMUKO-aHanu-
TU4ecknx nabopaTtopuia, NonyyeHHsIX B pesynerate oTbopa npob Ha YWPT, nubo pesynsraTtel aHann3oB XMMUKO-aHanu-
TU4Yeckux NabopaTopuii UNM aBTOMaTU3NPOBAHHbBIX M3MEPEHMWI B MecTax pa3MeLLeHna aHanuTuyeckoro obopynoBaHus
cornacHo MOCT 5542—2022 (nyHkT 7.10).

2) CWU ne TpebyeTca Npu Hanuumm xpomarorpada.

3) CW tpebyeTcs TOMbKO Npy HEOBXOOMMOCTM KOMMEHCALMM BRMSHWS [ABMNEeHUs U TEMMepaTypbl Ha MnokazaHus
Y3MP w/unun nnotHomepa.

4) CW TpebyeTcs, ecni NNOTHOCTL MPW CTaHAAPTHBIX YCMOBUSX PACCHUTLIBAIOT MO KOMMOHEHTHOMY COGTaBY.

5) Ins MHOTOKOMMNOHEHTHBIX ra3oB CW TpeByeTca npu oTcyTCTRMM XpomaTtorpacda.

MpumeyaHue — «—» — CW He TpebyeTcs, «+» — Hanuune CU obaszatensHo.

B 3aBucumocTu ot nponzsogutensHoctn YUPI B cocTtaBe ocHoBHEIX CU npegycmatpuBaoT oguMH Unu
Heckonbko Y3IP.

Mpw Hanuuum Heckonbkux Y3MP ux yctaHaesnueawT Ha VT, 06beguHEHHbIX B KOMMEKTOPHY CUCTEMY.

Ha obvekTax, roe HegonycTMMO NpekpalleHve nodadu rasa v npepbiBaHue u3mMepeHui, crneayeT npeg-
yCMOTpeTb pe3epBHbii Y3IP, KoTopbid ycTaHaBnmMBalT Ha pe3epBHOM VT M UCMOMb3YIOT BO BPEMS peMOHTa
paboyero VT unu noeepku (kannbposkn) paboqnx Y3IP.

Ha obwbekTax, gonyckawllux BpEMEHHOE MpeKpalleHne nogayuv rasa, [OMYyCKaeTCcs He npegycmartpu-
BaTb pe3epBHbIn Y3IP.

9.1.3 [Ina 06paboTkn pe3ynsTaTtoB U3MEPEHUIA MPUMEHSAOT BbluucnuTenu unm MBK.

CpepcTtea 06paboTkM pe3ynsTaToB M3MepeHW JOMKHbl Npeobpa3oBbiBaTh BbIXOAHLIE CUTHAasbl OCHOB-
Hbix CW, aBTOMaTMyecku onpenensate 00beMHbIA pacxod W/Mnu obbeM rasa, npyMBedeHHble K CTaH4aPTHLIM
YCIOBUAM.

Cpenctea 06paboTku pe3ynsTaTtoB U3MEPEHMIA OoMkHEl obecneymBaTs BO3MOXKHOCTE NEPUOSUYECKOTO
BBEAEHUS U pEerucTpauuy 3HAYEeHWI YCMOBHO-NOCTOSHHBLIX BEMWYMH, HAnpuMMep MMOTHOCTM rasa npu CTaH-
OAPTHBIX YCNOBUAX, KOMMNOHEHTHOIO COCTaBa rasa, aTMoCc)epHOro AaBNeHUsl, KOHCTaHT, NPUMEHSIEMbIX B3a-
MEH 3Ha4YeHW KOHTpOoNMpyeMbIX NapaMeTpoB B cnydae oTkasa CW, n npodee.

9.1.4 B coctaB gononHutenbHbix CWY MOryT BXOAUTL:!

- CW nepenana gaBneHnsa AnNs KOHTPoONA TeXHWYecKoro cocTosHna YOI u ©fT;

- CW nepenaga gaBneHusa Ons MAMEPEHUs pa3HoCTM AaerneHui raza B Y3IP 1 B MecTe yCTaHOBKM YyB-
CTBUTENLHOIO 3MEMEHTA NIOTHOMEpPA MNPU ero Hanu4yuu;
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- CH Temnepatypbl TOYKM pOChl MO BOAE, a AN YINMeBoA0OPOACOoAep aLLMX CMecen rasaoB — TeMnepary-
pbl TOYEK pOChl MO BOAE WM YIMEBOO4OPO4aM B Cryvyae HeobxoOMMOCTU KOHTPONSA 3a OTCYTCTBMEM BbiNadeHnus
koHaeHcaTa B UT;

- CW paeneHus u Temnepatypbl 48 KOHTPONSA PEXMMOB TEXHOMOMMYECKUX NPOLECCOB U YCIOBUIA Npo-
BEEHVA U3MEPEHUN.

Bmecto CU nepenaga naBneHus oonyckaeTcs, ANs KOHTpoNs TexHudeckoro coctoanus YOT, ucnons3so-
BaTb CTALUWOHAPHO YCTAHOBMEHHLIE MHOMKATOPLI Nepenana faBneHus.

9.1.5 CoctaB NpMMEHAEMbIX BCMOMOraTenbHbIX YCTPOWCTB onpegensieTca TpeboBaHUsSMWU K CEpPBUCY,
KOMMYHMWKaLWaM, HagexXHoCcTK n 6ezonacHocT npw akcnnyataumm ¥Y3MP 1 moxeT BkrovaTth B cebs, Hanpu-
Mep, YCTPOWCTBa NOBTOPHON MHAMKALIMM, YCTPONCTBA nedaTtu, 6rnoku nutanus, bapbepel nckpobesonacHocTy,
MWHWK CBA3KW, Npeobpa3soBaTen MHTepdencoB, MEXCeTeBbIe aaanTepkl, YCTPOMCTBA NaMATH, a Takke nep-
COHanbHbIE KOMMBIOTEPLI CO CMELUANU3NUPOBaHHBLIM NPOrpamMMHeIM obecnedeHnem Ons KOH(UryprupoBaHWs
1 guarHoctukmn CIH.

9.1.6 MNepeyeHb OONOMHUTENBHLIX YCTPOWCTB U He0BXoAMMOCTb UX NPUMEHEHUS NPUBEAEHLI B Tabnuue 4.

Tabnuua 4
HanmeHoBaHWe AONONHUTENEHOMO e
ycTpoucTBa & B

Yor PekomeHayeTca Ans 3arpsa3HeHHbIX razoB

ol) OB6nazaTteneH B crny4yasax, ycTaHOBRMEeHHbIX uarotosuternem Y3MP

LWymornywmnrens PekomeHgyetca npu yctaHoBke Y3IP nocne perynatopoB gaeneHus, paboTalowmx
Ha KPUTMYECKUX PEXMMax TeyeHus rasa

Oemndchep nynbcauui O6azateneH npy ypoBHe MynbCalui pacxona, npesbiluaoLlemM npegene!, yCTaHoB-
NEHHbIE N3roTOBUTENEM

n3 O6sazaTteneH npu otbope npob raza Ha YWPI

9.2 Tpe6oBaHWA K OCHOBHLIM CpeAcTBaM M3MePeEHUN U cpeacTBaM o6paboTku pe3ynsTaToB
U3MepeHUn

9.2.1 Obwme TpeboBaHuA

9.2.1.1 MeTponorMyeckne xapakTepucTukn ocHoBHbix C 1 cpeacts obpaboTkn pe3ynsTaToB Mamepe-
HWMA OOMKHbI ofOecneynBaTe M3MepeHue oObLEeMHOro pacxoda u obbema rasa npu pabo4dMx YCroBMSAX U UX
npuBegeHWe K CTaHOAPTHLIM YCMOBUAM B 3aBMCUMOCTM OT YPOBHS TOMHOCTU M3MEPEHWIA C OTHOCUTENbLHOWN
NOrpeLlHOCTbI0, HE MPEBbLILLAKLEN 3HAYEeHWA, NPpUBEAEHHLIX B Tabnuue 5.

Tabnwuua 5

OTHOCUTENbHAA NOrPELIHOCTb, %, N8 YPOBHA TOYHOCTM U3MEPEHMIA

HaumeHoBaHwe npoueaypsl
B | B | B1 r | r1 | a1 | il

MamepeHne obbemHoro pacxoga v 06b- | 20,50 | £1,0 | £1,0 (£1,5) | £1,5(x2,0) | 2,0 +2.5 +3,0 (24,0)
ema rasa npu pabodmx ycrnoBusx

MNpuBenerve obvemHoro pacxoga v 06s- | £0,55 | +1,1 | £1,5(£1,0) | £2,0 (x1,5) | 2,0 +3,0 +4,0 (£3,0)
emMa raza npu paboyumx ycroBusx K cTaH-
[apTHbIM YyCNoBUAM

MpumevyaHwne — [Ona ypoBHEN TOMHOCTU U3MepeHuid «B1», «» 1 «[1» QonyckaeTcs MCNoNb30BaTh 3HAYEHWS,
3aKrYeHHble B ckobkax. [Mpu aTomM ecnu gonyckaemas OTHOCUTENbHAA MOrpeLlHOCTL M3MepeHWii 00beMHOIo pacxoaa
v obbema rasza npu pabouux ycnosuax pasHa 1,5 % ana «B1», £2,0 % gna «™» wnn 24,0 % gna «», To gonyckaemasn
OTHOCUTENbLHAA MOrPELLHOCTL NPOLUEaypLl NpuBeaeHns 06bemMHOro pacxoga v obbema rasa npy paboumx ycrnoBusx K
cTaHgapTHbiM gomkHa bbiTe £1,0 %, £1,5 % v £3,0 %, COOTBETCTBEHHO.

,D,onycxaercg MCNOMbL30BaTh UHbIE 3HAYEHUSA OTHOCUTENBHOW norpeLlwHoOCcTn M3MepeHMﬂ obbemHoro pac-
xoga u obbvema rasa npu paﬁoqu YCNoOBUAX W npouenypbl ux npueeeHuAa K CTaHgapTHbIM YCNOBUAM, NpU
YCNOBWK, 4YTO OLIEHKa O0OBEPUTETbHbIX TPAHWUL, OTHOCUTENLHON norpewHoOCcT VI3ME|DEHMI7I obbemHoro pacxona n
obbema rasa, npMBedeHHbIX K CTaH4AaPTHLIM YCITOBUAM, BbINOINTHEHHAA B COOTBETCTBUM C pa3geriom 13, He npe-
BblLLUAET 3HAYEHWIM YCTaHOBNEHHLIX ANA COOTBETCTBYHOLLEro ypOBHA TOMHOCTH WM3MepeHnin No Taﬁnwue 2.
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9.2.1.2 OTHOCUTENbHLIE norpewHoCcTn I/I3M€|DEHI/II3 W pacyeTa BelTM4nH, NnpuMeHAeMblX Ond npyuBegeHnA
ob6bemMHoro pacxoda mn obwema raza npu pa6oqu YCIoBUAX K CTaHO4apTHbIM YCNoBUAM, B 3aBUCHMMOCTU OT
YPOBHA TOYHOCTU M3MEDEHMPI He OOJDKHbI MpeBbIilaTh 3Ha4YeHun, npueedeHHbIX B Taﬁnmue 6.

Tabnuua 6

& ”
HauMEHOBAHME ONpeRensieMoi Benu- OTHocUTENBHas NOrPeLHOCTL, %, ANA YPOBHA TOYHOCTU M3MEPEeHUA

“YUHbBI

b | B | B1 I | M | gl | 0
Temnepatypa raza +0,22 | +0,30 40,5 (20,3) +0,60 (£0,50) | 0,60 | 0,75 | +1,0 (x0,75)
AbconTHOe OaBneHne rasa +0,30 | 20,95 | +1,2 (x0,85) 1,7 (£1,2) +1,7 +2.0 +3,5 (£2,5)

[MnoTHocTb raza npu pabodvmx yc- | 20,40 | £0,75 | 1,0 (£0,75) £1.6(£1,0) +1,5 2.5 +2.8 (£2,1)
nosuax*

MnoTtHocTe rasa npwn ctaHgapTHelx | +0,35 | 0,75 | £1,0 (£0,60) +1,2 (£1,0) +1,2 +1.5 128 (x2,1)
yCrnoBuax™

OTtHoweHne koathduumeHTa cxm- | 04 | 20,45 | +0,5(x0,4) | £0.75(£0,50) | £0,75 | £1,0 +1,6 (£1,5)
MaeMoCcTi npu pabodux ycnosusix
K KOA(DMWUMEHTY CKUMaAEMOCTH
NpW CTaHAAPTHBIX YCMOBMAX

* TonbKko AnNs MeToda «p-nepecyers.

MpumevaHune — [nA ypoBHeW TOMHOCTU MaMepeHuid «B1x», «™» 1 «[1» 3HavyeHWs, 3aKknioveHHble B CKOBKax,
NPUMEHSAHT, ECNM OOMNYCKaeMasi OTHOCUTESNIbHAS MOrPeLUHOCTL NPMBEAeHUs 0ObeMHOro pacxoga v obbema rasa npu
paboyunx ycrnoBusix K cTaHgapTHbIM ycnosuam paeHa £1,0 % ana «B1», £1,5 % ana «M vnm £3,0 % ana «» (cm. Ta-
6nuuy 5) coOTBETCTBEHHO.

[onyckaeTcsa ncnonb3oBaTh UHbIE 3HAYEHUSA OTHOCUTENBHOW NOrPELLHOCTY M3MEPEHUI 1 pacyeTa Benu-
UYKMH, NPUMEHSIEMBIX ANS NpUBeAeHUss 06beMHOro pacxoaa u obsema raza npu paboumx ycrnoBusax K cTaHaapT-
HbIM YCIMOBUAM, MPWU YCNOBUMW, YTO OLIEHKA OOBEPUTENbHbLIX PaHNL, OTHOCUTENBHOW NMOTPELIHOCTU U3MepeHUIn
obbemMHoro pacxoga v obbema rasa, NnpuBeAeHHbIX K CTaH4apTHLIM YCIOBUSIM, BBINOMHEHHAsA B COOTBETCTBMM
c pasgenom 13, He NMpeBbIlLAET 3HAYEHWUA, YCTAHOBINEHHbIX NS COOTBETCTBYHOLLEro YPOBHS TOMHOCTU M3Me-
peHui no Tabnuue 1.

9.2.1.3 [lnanazoHbl namepeHut npuMmeHsemMbix CY 0omKHbl NnepekpbiBaTe AMana3oH M3MEeHeHUs 3Hadye-
HWI M3MepAeMOro NnapamMeTpa noTokKa U cpegsbl.

Ecnu npumenenne ogHoro CH He obecne4qvBaeT oxBaT AManasoHa U3MeHeHWs 3Ha4YeHuin N3MepsseMoro
napameTpa unu He obecnevvBaeT HeOBXOOMMYO TOYHOCTE BO BCEM AManas3oHe M3MepeHWid, TO JOoNycKaeTcs
MCNonb30BaHne Heckonbkux CH.

9.2.1.4 OcHoBHble CY 0oMmXKHbI MMETb YHU(ULMPOBAHHBLIA aHAMNOrOBLIN, AUCKPETHBLIA W/Uny LUpPOBOK
BbIXOOHOW curHan.

PekomeHayeTtca BbiBupaTte ocHoBHble CW ¢ umMdpoBbIM BeiXoAHbIM curHanom. [pu BelGope OCHOBHbIX
CW c snekTpuyYeckum BbIXOOHBIM CUTHanom crnefyet oTAarRaTbh npegnodvteHue CU ¢ BbIXOOHLIM CUrHaNom
CWITbl MOCTOSAAHHOMO ToKa oT 4 ao 20 MA.

9.2.1.5 OTHocuTENbHast NOrPELUHOCTE BblYKCNEHWA 00bLEMHOIo pacxoda n obbema rasa npv cTaHgapT-
HbIX YCIOBWSIX, BbIMOSIHAEMbIX cpeacTBaMu 00paboTki MO 3agaHHbIM NnapaMeTpam rasa M 06beMHOMY pac-
Xo4y rasa npu pabo4mx ycrnoeusax, obycrnoBneHHasa anropyuTMOM BbIYMCNEHWIA M €70 MPOrpaMMHON peanuaa-
LMen, He gormkHa npesbiwaTth £0,05 %.

9.2.1.6 OcHoBHble CW gomkHbl BObITh 3aLlULLEHbI OT HECAHKUMOHUMPOBAHHOIO BMeLLaTenbCcTBa B COOT-
BETCTBMMW C TPebOBaHMAMM SKCNNyaTaLUMOHHOW AOKYMEHTauMn W3roToBUTENs.

9.2.2 CpegcTBO M3MEpPeHUn 06 beMHOro pacxoga v o6bLema rasa u ero MoHTax

9.2.2.1 Y3IP pomkeH BbiTb OCHALLEH, MO KPalnHeN Mepe, OOHUM U3 CneayoL X BbIXOOOB:

a) nocnegoBaTteneHbIA MHTepderc Nnepefayn gaHHelx, HanpuMmep RS-232, RS-485u 1. n,;

6) YacTOTHBIV, NPEACTaBNALMIA pacxod Npu paboymx yCrnoBusX;

B) UMNYNbCHbIA UMW YACTOTHO-UMMYMNbCHbIN.

Y3IMP moxeT ObITb OCHaLLEH crefyrLUMN JOMONMHUTENbHBEIMUY BbIXO4aMK:

a) AOMONMHUTENbLHBIN YacTOTHBLIN;

6) UM POBOI BbIXO COCTOSHUS,;
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B) UHTepdperichl NnepenayYr gaHHbIX (Hanpumep, Ethernet, nocnegoBartensbHbIfA, AOCTYNHBIA ANA YTEHUS);

r) aHanoroeble (4—20 mA).

Buixoabl, npeacTaBnAwLLMe 3HAYEHMEe pacxona, AoMmKHbl oyHKUMOoHMpoBaTe 40 120 % oT makcumans-
Horo pacxoga Y3IMP. MoxeT BbiTh NnpegycMoTpeHa yHKLUSA OTCEYKM HM3KOTo pacxofa, KoTopasi ycTaHaBmnu-
BaEeT BLIXOOHOWM pacxo Ha HoMb, KOrAa yKazaHHbIA pacxod HUXe MUHMMAarbHOro 3HadeHus. [1nsi peBepcuBHLIX
MOTOKOB MOTYT NpeaycMaTpuBaThCA [Ba OTAENbHEIX BbIX0O4aA pacxoda Unu nocnefoBaTenbHble 3HaueHWs AaH-
HbIX, YTOObI 0BNerynTb pasgensHoe HakonneHne o6LEMOB.

9.2.2.2 Bce BHyTpeHHue Jactn Y3I1P, umeLine KOHTaKT C ra3om, LOMKHbl OblTb M3rOTOBMEHbLI U3 MaTe-
puana, XMMU4eCcK HeNTParbHOro K rady 1 ero KOMMoHeHTaM.

KoHcTpykuma Y3IP, a Takke npUMeHsieMble Npu MOHTaxe hraHubl, 6onTol, raiku, WINbKA K YNIOTHU-
TenbHbIE NPOKMaAKM AOMKHbI ObiTh paccHMTaHbl Ha MakCUManbHOe AaBreHne U MakCUManbHY U MMHUManb-
HYH TeMMnepaTypy razsa.

Bce HapyxHble yactmn Y3I1P, npegHaszHavyeHHoro ana npMMEHEHUsl Ha OTKPbLITOM BO34YXE, AOIDKHbLI U3-
roTaBnMBaThbCs U3 KOPPO3WOHHO-CTOMKOFO MaTepuana unm MMeTb MOKPbITUE, CTOMKOEe K aTMocepHbIM BO3-
JEeNCTBUAM.

9.2.2.3 MoHTax Y3I1P BbINOMHAKT B COOTBETCTBMU C TpeBOBaHWAMM Er0 3IKCNNyaTalUUOHHOW OKYMEHTaLuK.

MecTo yctaHoBkM Y3IP Ha TpybonpoBoge BbIOMpatoT ¢ y4eTom HeobxogmMmocTy obecrnevyeHuns ero 3a-
LWMTbI OT Y0apoB, MeXaHN4eCcKnx BO3AEeNCTBUIA, MPOM3BOACTBEHHON BMOpaUUn 1 BHELWHUX MarHUTHbIX NOMen.

3anpelaerca pacnonarate Y3MNP B MecTax BO3MOXHOIO CKONNEHWs BoAbl. PaccToAaHMe OT Harpesa-
TenbHbIX NpubopoB go Y3MP gomkHo BbiTb HEe MEeHee YKasaHHOro B 3KCMiyaTauWOHHOW JOKYMeHTaUuu M3-
rotouTens Y3IP.

Y3IP He pekomeHOYyeTCs ycTaHaBnNuMBaTh Ha y4dacTkax TpybonpoBoga, roe BO3MOXHO CKOMIEHWEe KOH-
aeHcarta.

PekomenayeTca cobniogats cnegylowme Mepbl Mo CHUXKEHUI0 BNUSAHWSA Ha nokasaHusa Y3MP nynbcayui
pacxoda v 4aBneHus rasa:

- obecneunBaTh ycTon4MByto paboTy perynaTopoB AaBneHus npu ux Hanuyum Ha YUPT;

- perynaTopel AaBneHus 6es3 wyMmornywutens, paboTalwme Ha KpUTUYECKOM peXuMe, pasMeLlatb no-
cne Y3MP;

- MpY YPOBHE NynbCauwui pacxofa, NpeBbllaroLleM npegensl, YCTaHoBMNeHHble uarotoeutenem Y3MP,
ncnonb3oBaTth geMndep nynbcauui.

9.2.2.4 He gonyckaeTcsl Hannyue 0CagkoB M OTIIOXKEHWIA Ha BHYTpeHHen noBepxHocTu T un Y3IP. Oco-
foe BHUMaHWe gomkHo ObiTe 0BpalleHo Ha obecnevyeHne YNCTOTbI NoBepxHocTKn M3A.

n punmevyaHne — OTnoxeHus, KOTOPbIE MOTYT NPUCYTCTBOBATb B TEXHOMNOIM4YeCKOM npouecce (Hanpwmep, KOH-
OeHcartbl, MWKonun, aMmmnHbl, MHFMGMTOpr, BOda wIk cnegbl HECbTI/I, CMeLLaHHOW C OKanmHoMm, rPA3b0 NN HeCKOM), MOryT
BO3AEWCTBOBaTb Ha TOMHOCTL MokaszaHun Y3I1P nyTemMm ymeHblUEeHMA ero nnowaan nonepe4yHoro cedeHud, cokpalleHmna
ONMAHBI aKyCTIfNeCKOFI TPpaekTopun 1 ocrnabneHus YNbTPAa3BYKOBOro MMNynbca.

Ecnn B razoBoMm NoTOKe npepgnonaraeTca HanuyMe WHOPOAHLIX BELIEeCTB, PEKOMEHYEeTCsl YCTaHOBKa
YOI Bbiwe no TedeHuto ot UT, a B cnyyae namepeHus pacxona v obbema raza peBepcrBHbIX NOTOKOB PEKO-
meHayeTcs yctaHoBka YOI Kak Bblle No TeYEHUH0, Tak U HUXe No TedeHuto ot UT.

KoHTponb cocTosaHna nosepxHocTh Y3MP 1 VT moxeT BbiTh BbinonHeH 6e3 aemoHTaxa VT, ¢ NoMOoLLbIo
3Hpockona (pubpockona unu BUAEOCKONA).

Beop aHgockona Bo BHYTpeHH0W nonocte VT ocyllecTBNAKT Yepe3 04HO UMW HECKOMNbBKO OTBEPCTUNA,
pacnonoXeHHbIx B cTeHke UT. BHyTpeHHUI guameTp oTBepcTui Ansa Beoga aHgockona B VT He gomkeH npe-
Boiwate 0,13D. OTeepcTys AN BBOAA 3HO0CKONA BO BHYTPEHHIOK nonocTtb VT He gonyckaetca pacnonaratb
mexay M3A, npu 3ToM paccTosiHWe OT 0TBepcTua A0 brnvkaiwero NOA gomkHO 6biTe He meHee 1D.

Mpu oBHapyxeHW Ha BHyTpeHHen noeepxHocTn UT unn Y3MP kakmx-nubo oTnoXeHuin nx Heobxognumo
yaanuTb.

9.2.2.5 Mpwu moHTaxe Y3IP Ha TpybonpoBoae KOHTPONMMPYHOT MPaBUIIbHOCTE €r0 OPMEHTaLMW Ha CoOoT-
BETCTBWE HanpaBfeHnio NoToka rasa B Tpybonposoge.

[na ynnoTHeHus dnaHueBbIX COeAUHEHUA CrefyeT NPUMEHSTh YMNOTHUTENbHbIE NPOKNaaKM C POBHbI-
MW KpasiMW MO BHYTPEHHEMY W HapyXHOMY KOHTYPY. YCTaHOBKY YNIOTHUTEMNbHLIX MPOKNaAoK crieqyeT npous-
BOAOWTL TakMMm obpazom, 4ToBkbl OHU He BbICTYNanu BO BHYTPEHHIOK NonocTk Tpybonposoaa.

KopnycHele Y3IP yctaHaBnueawT Ha CBOe MECTO Mocrne 3aBepLlueHns rmapaBnUyeckux UCMbITaHUM 1
onpeccoBkn TpybonpoBoga (Ha BpeMs MPOBEAEHWS TMOpaBMMYECKUX WCMbITAHWMIA M ONPECCOBKWM Ha MecTo
Y3IP cnegyeT ycTaHOBUTEL BPeMEHHYIO BCTaBky). [Nepeq yctaHoBkon ¥Y3MP Ha mecTo Tpy©onpoBoa OOMmKeH
ObITb BbICYLUEH U OYULLEH.
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MoHTax npon3BogaT TakuMm obpasom, YToObl MCKMIOYUTE NMOBPEXOEHWe U CAaBNMBAHUE SMEKTPUHECKUX
kabenen. Mpw 3TOM cuUrHanbHble Kabenu 3aluatoT OT BIMSHUS aNeKTPUYECKMX NoOMeX, a CUNOoBble Kabenu
npoknagblBaloT Ha 4OCTAaTOMHOM yAaneHWn OT CUrHanbHbIX.

9.2.2.6 lMNokazaHua Y3IP 3aBUCAT 0T pacnpedeneHns CKOpocTel NoToKa rasa B M3MepuUTenbHOM ceve-
HuM. CTeneHb BrWAHUA pacnpeneneHnsa CKOpPOCTel NoToka Ha nokazaHus Y3[P 3aBucuT oT yMcna akycTu-
4YEeCKUX KaHarnoB 1 ux KoHurypauun. Tak, MHorokaHaneHble Y3IP MeHee 4yBCTBMTENbHbI K pacnpeaeneHnio
CKOpOCTEW MOTOKa, YeM OfHOKaHarnbHble UNW AByKaHanbHble Y3IP.

[na WCKMYeHNS NN CHUXKEHWA BIMSAHUA MCKaXKEHWA Npoduna CKOPOCTK NOTOKA rasa B U3MepuTerb-
HoM ceudeHun Y3MP, oo v nocne Hero yctaHaBNUBAKT NPAMONUHERHbIEe LUNUHApUYeckne yyactku UT, ume-
toLLMe KPYrnoe BHYTpeHHee cedeHue, AnvHa KOTOPbIX JOIMKHa COOTBETCTBOBAThL TpeboBaHMUAM, yKa3aHHbIM B
3KCcNnyaTauuoHHOW AoKyMeHTauum Ha Y3IP.

[ns ypoBHS TOMHOCTM M3mepeHuin b pekomeHgyeTca npu Bolbope ANWMH NpsaMonuMHerHbix ydactkoB UT
PYKOBOACTBOBATBLCA CNeayoLMMN MOMOXEHUSMK, eCNU 3TO He NPUBOAUT K HapyLleHuo TpeboBaHuiA, ykasaH-
HbIX B 3KCNNyaTaLWOoHHOW JOKYMeHTauuu Ha Y3IP:

- NpuU OTCyTCTBMKM Ha paccToaHuu meHee 500N nepen Y3IP MC, co3gawwmx 3akpyTKky noToka u/nnm
CYLLLeCTBEHHYH acCMMMETPUID pacrnpegeneHus CKOpoCTel NoToka (HezaBucumo oT uncna MC, Haxoasawmxcs
mexay atum MC n Y3I1P), obecneunsatoT onvHy npamonuHeHoro ydactka UT nepepg Y3IP He meHee 20DN;;

- ANWHa NpsIMONUHenHoro yyactka mexay Y3MP u yctaHoBneHHbIM nepen HuM MC, cospawowum 3a-
KPYTKY MOTOKa W/WMW CYLLEeCTBEHHY acCMMMETPUIO pacnpefeneHnss CKOpocTel NoToka, omkHa BbiTh He Me-
Hee 50DN;

- nocne Y3IP yctaHaBnvBalT NpsaMonuHenHbiin yyactok MU T onuHoi He meHee SDN.

MpumevaHne — K MC, cosgatolum 3aKpyTKy MOTOKa W/MMW CYLLECTBEHHYID acCMMMETPUI0 pacrnpedeneHuns
CKOPOGTEW NOTOKA, OTHOCAT:

- nocnegoBaTensHO pa3MelleHHbIe B pasHblX NNOCKOCTAX ABa koneHa wnv Gonee, paccTosHUe Mexay KOTOpbiMU
meHee 30DN;

- CMeLuMBatoLLMe NOTOKN — TPOMHMKM;

- perynaTopkl AaBMeHus;

- HE MOMHOCTBLK OTKPLITYIO 3aN0OPHYI0 apMartypy;

- coBmelleHHble MC, cocTofAwmMe M3 KorneHa 1 TPOMHMKA, pacCTosiHUeE Mexay KoTopeiMu meHee 18DN.

Mpy OTCYTCTBMM AOCTYMHOrO NPocTpaHcTBa AN NpsaMoOnUHenHbIX ydyacTkoe T gocTaTouyHOW ANUHbLI
WM OTCYTCTBUM MHOpPMaLMK 0 BNUSHUM KoHcpurypauum NT Ha nokasanwa Y3IP npumensaot @M. Tun @I,
a Tawke MecTo ero pacnonoxeHus B T gomuHel ykaseiBatecs narotoeutenem Y3MMP.

[nsi ypoBHSA TOYHOCTW M3MepeHuin b pekomeHOyeTcst NPUMEHATL cxeMbl MoHTaxa Y3I1P ¢ @1 u npsmo-
NMHeRHBIM ydacTkom UT mexgy @M v Y3MNP gnvHon He meHee 10DN wnu BeINOMHATE NOBEPKY (KanubpoBKy)
Y3IP coBMecTHO ¢ npumMmeHsembiM Pr1.

9.2.2.7 CmeweHne ocel KopnycHbix Y3[MP 1 npunerawowunx kK Hemy yyacTkoB WT, a Takke OTKIOHe-
HUA BHYTpeHHUX anameTpoB Y3IP u npuneraiownx kK Hemy y4acTkoB T He JOMmKHbI NpeBbIlaTh 3HA4YEHWUH,
yCTaHOBIEHHbIX M3rotoBuTenem Y3IMP. Ecnu atv 3Ha4YeHWst He OroBOpeHbl M3rOTOBUTENEM, TO ANS KOPMYCHbIX
Y3IMP BbINOMHAKT HUXeNnpuBeaeHHble TpeboBaHus.

CpeaHuin BHyTpeHHUA anameTp cedenund T nnm ero pnaHua, pacnonoxeHHoro HenocpeacTBEHHO ne-
peqd kopnycom Y3[P, He gomkeH otnuyatecsa bonee Yem Ha 3 % OT 3Ha4YeHuWs cpeaHero BHYTPEHHEro aname-
Tpa BxogHoro ceveHus kopnyca Y3I1P.

Ecnu 3HaveHne OTKNOHEHUS CpedHero BHyTpeHHero anametpa cevenna VT unu ero donaxua, pacnono-
EHHOTr0 HenocpeacTBeHHO neped Kopnycom Y3IP, oT cpefHero BHYTPEHHEro AnamMeTpa BXOOHOMO CeHeHUs
kopnyca ¥3MP menee 1 %, To cumTaloT, 4TO yCTyn, 06pasoBaHHbIf 3a CHET PasHOCTU BHYTPEHHUX AMaMeTpOB
T n Y3IP, He okaablBaeT BNUaAHUA Ha nokazaHua Y3IP

Ecnu 3HavyeHWe ykasaHHOro oTknoHeHus 6onee 1 %, HO He npeBblwaeT 3 %, TO MpW OLEHUBaHMKN Mo-
rPeLHOCTU pe3ynbTaToB N3MEPEHMIA pacxoda M oObeMa rasa y4uuThiBatoT SOMNOMHWUTENBHYH COCTaBAALLYIO,
KOTOPYK paccyMTbiBalOT nNo opmyne

D-Ds
6s = 5|—=—" (33)
rae a3 CpeOHWi BHYTPEHHWI JuaMeTp BXOLHOIO cedeHus kopnyca Y3[P;

D — cpenHuit BHyTpeHHuint AuameTtp AT nnu ero gnaxua B mecte ero cteikosku ¢ Y3IP.
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Ecnwn BHyTpeHHMI gnametp kopnycHoro Y3IP meHee BHyTpeHHero aunametpa WT n OTKNOHEHWE BHY-
TpeHHero guameTpa AT OT BHyTpeHHero avameTpa BXOAHOro cedeHus kopnyca Y3MP (unu ero BxogHoOro
donaHua) npeebiwaet 1 %, To MO cornacoBaHui ¢ narotoeutenem Y3IMP nonyckaeTca BbINOMHATE COMpsXe-
Hue ero kopnyca ¢ T nyTeM nNnpuMeHEeHUs KOHWYEeCKUX NMepexofoB, Yron KOHyca KOTOpbIX He OOMXeH npe-
BoilwaTte 14°. KoHuyeckue nepexodbl MOryT ObiTh BbINOMHEHLI HENOCPEACTBEHHO B kopnyce Y3IP. Mpu atom
chegyeT y4ecTb crnegyowne TpebosaHus:

- OTKITOHEHWEe BHYTPEHHUX AnaMeTpoB KOHYCcHoro nepexoga n T, a Taike OTKNOHeHWe BHYTPEeHHUX gua-
METPOB KOHYCHOMO Nepexofa u Kopnyca pacxogomepa (Mnu ero BXOGHOro oraHua) B Mectax ux CTbIKOBKU He
OOMKHbI Npesbiwath 1 %;

- HA OQHO 3Ha4YeHWe BHYTPEHHero ouamMmeTpa B NioboM NnonepeyHoM CeYeHUU KOHUYECKUX NepexonoB He
OOMKHO oTnuyaTecs bonee yem Ha 0,5 % OT cpegHero BHYTPEHHEro AMaMeTpa 3TOro CeYeHus.

9.2.2.8 Ha y4actke T gnvHon 2D, pacnonoxeHHOM HeNnocpeacTBeHHo nepen kopnycom Y3MP, Hu ogHo
3Ha4YeHWe BHYTPEHHero guameTpa B niobOM nonepevyHoM CeYeHWW He OOIMKHO OTnuyaThbes Gonee 4Yem Ha
0,5 % oT cpegHero BHyTPEHHEro AnamMeTpa 3Toro yvyacTka.

Ha yuyactke UT gnuHoii 2D, pacnonoxeHHOM HenocpefacTBeHHO nocne kopnyca Y3MP, Hu ogHo 3Hauve-
HWe BHYTPEHHero AnameTpa B Nibom nonepevyHoM ceuyeHur Ha 3TOM OTpe3Ke He OOIMKHO oTnudartbes bonee
yeM Ha 3 % OT CpeldHero BHyTPeHHero AuamMeTpa BeIXo4HOro cedeHus kopnyca Y3IP.

9.2.2.9 3a npegenamu yyactkoB T grnvHoi 2D, pacnonoXeHHbIMY HenocpeacTBEHHO L0 M NOCHe Kop-
nyca Y3MP, Ha gnvHe HeobxoauMbIX NPAMONMHERHbIX y4acTkoB VT go 1 nocne Y3MP BbIMOMHAKT criegyto-
wue TpeboBaHus:

- n3rud T He gomkeH npeBbiWaTh 5°;

- pasHuUa cpedHuX BHYTPEeHHUX AnaMeTpoB ceqveHui cekumin UT B MecTax UX CTLIKOBKW He JOMXHa npe-
BoiwaTth 3 %, Npy 3TOM BbICOTa YCTyNa B MecTe coefuHeHns cekumnn NT He gomkHa npeebiwaTs 2 % cpegHero
apuMeTN4YeCcKoro 3Ha4eHns Nx JuameTpoB;

- HW OHO 3Ha4eHWe BHYTPEHHero guameTtpa B NMobOM nonepevHoM ceveHun cekumini T He JOMKHO OT-
nuyatbea bornee yem Ha 3 % cpegHero BHYTPEHHETO AMaMeTpa 9TOR CeKUnu.

9.2.2.10 CpenHuii BHYTpeHHUIA auameTp y4acTtka T anuHon 2D, pacnonoXeHHOoro HeNocpeacTBEHHO
nepen kopnycom Y3IP, onpenensatoT kak cpegHee apudMeTUUYecKoe pe3ynsTaToB N3MEPEHUN He MeEHee YeM
B TPeX nonepedHbix cedeHusx MT, pacnonoxeHHbix Ha paccTosHuax 2D, 1D ot Y3IP 1 HenocpeacTBEHHO Ha
BbIXOOE W3 3TOro y4acTKa, a B KaXJoM U3 3TUX CeYEeHUI — He MeHee YeM B YeThipex guaMeTparnbHbiX Hanpas-
neHuax, pacnonoXeHHbIX Noa oAWHAaKOBbLIM YrIOM APYr K ApYry.

9.2.2.11 CpefoHuia BHyTpeHHUIA anameTp cekumnii UT, pacnonoxeHHeix nepea Y3MP Ha paccTtosHum bo-
nee 2D oT ero kopnyca, a Takxe cekuuin T, pacnonoxeHHbix nocne kopnyca Y3l1P, onpenensoT Kak cpegHee
apudMeTUYecKoe pesynsTaToB MU3AMEPEHUIA HE MEHEE YeM B [BYX nonepeyHbix ceveHnsx T (oBa 13 KOTopbix
pacrnonoXeHbl Ha BXO4E M BbIXOOE Y4acTKa), a B KaXO0M M3 3TUX CEYEeHUA — HE MEHee YeM B YeThipex gua-
MeTparbHbIX HanpaBneHWaX, PacnofOXeHHbIX NPUONN3NTENbHO NO4 OQUHAKOBLIM YINIOM APYT K OPYTY.

9.2.2.12 CpegHuii BHYTPEHHWIA JuamMeTp BXOOHOro (BbIXogHOro) cedenusa Y3MP, cedeHuin UT unn ux
chnaHLeB B MecTax MX CTBIKOBKM Mexay coboWn onpegenslT Kak cpegHee apud)MeTMyeckoe pesynbTaToB
M3MEPEHWI HE MEHEE YEM B YEeTbIpEX AMaMEeTparnbHblX HanNpaBneHusx, PacnoioXeHHbIX Nog OAWHAKOBbIM
yrmoMm Opyr K Apyry.

9.2.2.13 KoHTpons TpeboBaHuni, ykazaHHbelx B 9.2.2.7—9.2.2.9, ocyLlecTBNSAKT HA OCHOBaHUK pesynkTa-
TOB U3MEPEHUN BHYTPeHHUX aunameTpoB AT He MeHee 4yeM B YeTbipex JuameTpalbHbiX HanpaeneHuax, pac-
MONOMEHHbIX NOoL OOAWUHAKOBLIM YITIOM OPYT K APYTY, B CEYEHUAX, YKa3aHHbIX HA pPUCYHKE 3.

Mpu BapuaHTe ycTtaHoBKK Y3IMP C KOHWYECKMMK nepexogamMy BHYTPEHHUE OuameTpbl B ceveHusx K2,
P1, P2 u 11 (cMm. pucyHok 3) He U3MepSIOT, ecn koHdy30p U Auddy30p BeinonHeHsl B kopnyce Y3IP.

Ecnu gnuHa npsiMonuHeRHeiX y4acTkoB cekumnii T, npumbikatowmx k kopnycy Y3IP, He meHee Heobxo-
aumon ons ucknodeHus enuanng MC Ha nokazaHua Y3IP (cm. 9.2.2.6), To BHYTPEHHWNE OANAMETPLI B CEYEHU-
ax A1, C1, C2, C3 u C4 (cm. puCyHOK 3) HE M3MepsItoT.

TpeboBaHwue Kk 3rnby WT, ykazaHHoe B 9.2.2.9, cumTaeTcs BLIMOMHEHHbLIM, €CNN BU3yalbHO OTKITOHEHWe
oT npAmonuHeinHocTn NT He obHapyxunBaeTcs.

9.2.2.14 CeapHon woB ¢gnaHua T, pacnonoxeHHoro nepef kopnycom Y3IP, gomkeH 6bITe NONHOCTBIO
WAN YaCTUYHO 3a4ULLIEH.

lNocne NnpoBeOeHus YacTUYHOW 3a4MCTKN cBapHoro wea dnaHua T Heobxoaumo NpoBepUTh BhIMOMHE-
Hue TpeboraHuin 9.2.2.7.

[ns narotoBneHns T MoryT Mcnonb3oBaTbCcA cBapHbIe Tpy6Obl TONBKO B TOM CNyYae, ecn CBapHOM LLOB
He ABMAAeTCs CrnvpanbHbIM.
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HanpaeneHnne
noToka
C1 C2Z||A1 |A2 A3|| K1 K2||P1 P2||01 02| |61 B2||C3 C4
2D
1D,
> 2D
< ]
Cekuuu UT  KoHdbysop yanpP HOudppysop Cekupm UT
a
C1 C2||A1 |A2 5 A3||P1 P2||B1 B2||C3 C4
1D
>2D

Cexunm NT Y3npP Cekumm AT

6

PucyHok 3 — Ceuenuns UT, B KOTOPLIX BLIMONHAKOT U3MEPEHWUS BHYTPEHHErO AMaMeTpa B cnydanx: a — yctaHoeku Y3[1P
C KOHUYeCcKMMK nepexogamu; 6 — yctaHoeku Y3IP 6e3 KoHMYeCcKMX Nepexoaos

Ha yuyacTtke T gnuHoni 2D, pacnonoxeHHOM HenocpeacTBeHHo nepes kopnycom Y3I1P, BeicoTa Banuka
NMPOAONbLHOrO WBa He aormkHa npeBbiwaTtk 0,005D, nonepevHoro — 0,0025D.

3a npepenamn yvactka WT gnuHon 2D, pacnonoxeHHoro nepeq Y3MP, BbicoTa Banvka npogonbHOro
wea Ha VT He pnomxkHa npesbiwaTh 0,015D.

BbicoTa Banvka nonepeqHoro Wea B MecTax cTeika cekuuin T, pacnonoXeHHbIX 3a npegenamMu yyacTka
WT anuHoi 2D nepep Y3IMP, He gomkHa npesbiwaTs 0,01D.

Mocne kopnyca Y3MP BbicoTa Banuka nonepevyHoro M npogonesHoro wea Ha WUT He gomkHa npeBbl-
watk 0,015D.

9.2.2.15 Ecnu MNM3A ycTaHaBnNUBaKTCA Ha HapyxHYy noeepxHocTe WT, To T gonmkeH oTBeyaTs crnegy-
oMM TpeboBaHUAM:

a) Ha UT He gommkHO ObiTh CNMPanbHbIX UKW CTBIKOBLIX LUBOB, BMATWMH W OPYTUX NMOBPEXOEHWNA;

6) B MecTax yctaHoBkM MN3A oTknoHeHne noboro BHyTpeHHero guameTpa MT oT ero cpefHero BHyTPeH-
HEero guameTpa He OOMMKHO NPeBblllaTh 3HAYEeHUs!, YCTaHOBIMEHHOrO U3roTOBUTENEM.

PekomeHayemoe fonyckaeMoe 3Ha4yeHWe OTKITOHEHUS:

- 0,5 % ons Y3MNP c npegenomM ocHOBHON JOMNycKaeMol norpewwHocT He 6onee 1 %;

- 1,0 % ans Y3INP c npegenom ocHOBHON gonyckaemoi norpelwHocT 6onee 1 % u He Gonee 2,5 %;

- 1,5 % pna Y3IP c npegenom ocHOBHOW fonyckaemon norpeluHocty 6onee 2,5 %;

B) OTKITOHEHWE CpeJHero BHyTpeHHero guametpa AT B npogonsHom NnnockocTu yctaHoeku N3A oT cpe-
Hero BHyTpeHHero guaMeTtpa MT He JOMKHO NpeBbIlaTh 3HaYeHUs, yCTaHOBMNEHHOTO U3roTOBUTENEM.

PekomeHayemoe fonyckaemMoe 3Ha4yeHWe OTKNOHeHUSA:

- 0,25 % ona Y3MP ¢ npegenom OCHOBHOM O0NyCKaeMoi norpewHocTy He bonee 1 %;

- 0,5 % gns Y3IP c npegenom ocHOBHOM Jonyckaemow norpewHocTn 6onee 1 % u He bonee 2,5 %;

- 1,0 % gns Y3MP c npegenom ocHOBHOWM gonyckaemoi norpewHocTtn Gonee 2,5 %.

TpeboBaHusa nepeducneHnia 6) n B) 4ONycKaeTcs KOHTPONMPOBATL MO pe3ynsTataM U3MepPeHU Hapyx-
Horo gnametpa UT.

22

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 26 /62
CTpaHuvua nokymeHTa - https://GostExpert.ru/gost/gost-8.611-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=58924
https://gostexpert.ru/gost/gost-8.611-2024?utm_source=pdf&utm_medium=58924&utm_term=page

FrOCT 8.611—2024

9.2.2.16 Ecnu N3A ycTaHaBnMBalTCA Ha HApYXKHYH NoBepxHocTb MT, To nepen Hayanom paboT no MoH-
Taxky MN3A pnomxeH 6bITh ycTaHoBNeH matepuan cteHkn UT, a Takke onpefeneHsl creayoline napamerpbl:

- HapyXXHbI gnameTp VT B MecTax ycTtaHoBky [MNOA;

- CpedHuin HapyxHbIi anameTp AT,

- cpeaHuin HapyxHbIl guameTp UT B NnpogonbHOM NNOCKOCTU yCTaHOoBKK M3A;

- cpegHsas TonwuHa cteHkn UT.

CpenHee 3HauyeHne HapyxHoro anametpa UT onpepensawoT kak cpegHee apudmMeTuyeckoe pesynsTaToB
M3MEPEHWIA HAPYXXHOIO AnameTpa B AuaMeTparbHbIX HanpaBneHusx, yKkasaHHbIX Ha pUcyHke 4 1 oGo3HaqeH-
HbIX cumBonammn b4, by, by 1 B, B ce4eHnAX ycTaHOoBKM M3A, nepnenankynsipHelx ocun AT.

B kaxxoom guameTpanbHOM HanpaesneHWy BbINOMHSAKT TPU U3MEepPEeHUs HapyKHoro auametpa UT.

Pacuet cpegHero HapyxHoro guameTtpa UT BoeImonHAKT no copmyne

. 124
b =3330; (34)
j=1i=1
rae DE,- — cpefHee apudMeTUYECKoe 3HAYeHWEe pPesynbTaToB TPEX U3MEPEHUN HapyXXHOro AuameTpa B i-M
OnamMeTpansHOM HanpaBfeHWW j-ro CevYeHus.

[na pacueta cpegHero HapyxHoro guametpa VT B npogonsHOW NnockocTy yctaHoeky M3A, npoxoas-
el yepes mecta yctaHoBku MN3A 1 ock VT, B kaxkaom 13 BbIBpaHHbIX MecT ANns ycTaHoBku [M3A BeINONHAKT
Mo TP U3MEPEHUsA HapyXHOro AYamMeTpa B AnaMeTpanbHbIX HanpasneHusx bnga (CM. pUcyHok 4).

CpenHuin HapyxHblil guameTp UT B NpogonbHON NIOCKOCTK yCTaHoBKM MOA paccunTbiBalOT Mo hopmyne

5* D1 =+ D2
[REC T N —
2
roe D;, Dé — cpegHee 3Ha4YeHWe pe3ynsTaToB Tpex U3MepEeHMUIA HapyxHoro auameTtpa T B anameTpansHbIx
HanpaeneHusax by, (cM. pucyHok 4) ons nepeoro u BToporo M3A.
CpepgHee 3HaqeHWe TONWMHbLI cTeHku MT onpenensioT kak cpegHee apudMeTrHeckoe pesynstaToB U3-

MEpEeHWUIn B AnameTparnbHbIX HarnpasBneHmnsXx, ykasaHHbIX Ha pucyHKe 4 n 06o3HaqeHHbIX cumsonammn b4, By, B,
n By, B ceveHusix yctaHosku MOA, nepneHanKynsapHbix ocu UT.

, (35)
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PucyHok 4 — Cevenust T 1 guamMeTpanbHble HanpaBneHwsi, B KOTOPbIX BbIMOMHAKT U3MepeHUs HapyxxHoro guametpa UT

B kaxgom AvaMeTpanbHOM HanpaBneHW BbIMOMHAKT TPU N3MEePEeHUA TONWWHBI CTEHKK T.
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Pacuer cpegHero 3Ha4YeHnA TONWWHBI CTEHKKN WT BbINOAHAKT Mo dpopMyne

_ 128
h:ﬁzzﬁ,}-, (36)

j=1i=1

roe h,}- — cpefgHee apumMeTnyeckoe 3Ha4yeHne pesynbTaToB TPex M3MepeHun TomNWmHbl cTeHKK VT B j-1 To4-
Ke j-ro ceyeHus (CM. PUCYHOK 4).

9.2.2.17 OTHOCUTENBHAA MOrPELUHOCTL WM3MEpPEHUs BHYTPEHHUX [AWaMEeTPOB He [OMKHa MpeBbl-
watb 0,1 %.

BHyTpeHHuin ounametp VT gonyckaetcs MamepsaTb HEMOCPELCTBEHHO WK ONpefensiTb NyTeM ero Bbl-
YMCIIEHMA NO pe3ynsTatamMm U3MEPEHWIA HAPYXHOIo AnamMeTpa v TONWMHbI cTeHkn UT.

PesynkTaThl KaXaoro M3MepeHuUs BHYTPEHHEro U HapyxkHoro anametpa UT npuBogaT k TemnepaType
20 °C no dopmyne

D

" T+ (t-20) ()

Dao
rae o — TemnepaTypHblid KO PULIMEHT NIMHENHOrO pacluMpeHust Matepuana WUT;
t — TemnepaTtypa, Npy KOTOPOW NPOBOAUIUCH U3MEPEeHUs BHYTPeHHero guameTtpa UT.
3HaueHns TeMmnepaTypHOro KoaULNEHTA NMHEAHOTO paclUMPeHns ANs pa3nuyHbIX MaTepuanos pac-
cumTbiBatoT no npunoxeHuto I TOCT 8.586.1—2005.
MorpewHocts CU npu namepeHnn HapykHoro guameTtpa MT v TONWMWHBI CTEHKM BbIOMpaloT ucxogna M3
HeobxogMmocTi cobniogeHns yernoBus:

#

2 2
D 2 h 2
— | 8<. +4| —| 8% <0,1 %, 38
DN | "D (DN] 5 ° )

roe D* — HapyXHblih HOMUHanNbLHLIA gnameTp AT, mwm;
h — HOMMWHanbHaga TonwmHa cteHkn UT, mm;
8+ 0, — OTHOCUTENbLHAS MOTPELIHOCTb CW, npumeHsieMbixX ONs onpefeneHnsa HapyKHOro gMameTpa u
TonuwuHbl T, COOTBETCTBEHHO.

Mo pesynsrataM M3MEpPEHUA U PacyHeToB, BbIMOMHEHHbLIX B COOTBETCTBUM ¢ TpeboBaHuamu 9.2.2.10—
9.2.2.12 1 9.2.2.16, cocTaBnAlT akT U3MEPEHWUA reoMeTpuyecknx xapaktepuctuk VT, B KOTOPOM yKasbiBakoT:

- HaMMeHOBaHWe NpeanpuaTUa enagensua YUPT;

- HaMMeHoBaHue 0bbekTa, Ha KoTopom pasmelleH YUPT,

- MecTo ycTaHoBky Y3[P npu Hanu4un HeCKOMbKUX M3MepUTEnbHbBIX NMHUA Ha YUPT;

- npumeHsiemble CU BHyTpeHHero guametpa (HapyxHoro guameTtpa VT 1 TONWWHLI CTEHKKU) U ATy UX
noBepKu;

- CEYEHMSA, B KOTOPbIX OCYLLECTBNANUCL N3MEPEHUS,

- pe3ynbTaThl MU3MepeHWin U pacyeTos;

- OOMKHOCTL, MHUUManNLI, aMunum npeacTaBuTenewn NpeanpusaTua Bnagensua unm akcnnyatupyrowen
opraHuzaunu YUPT 1 opraHusaumii KOHTpPareHToB;

- AaTy coCTaBeHus akTa.

AkT cocTaBnsetcs npy moHTaxe Y3IP nepen nyckom YWUPI B akcnnyaTtauuio v 3aBepaeTcs NoanmMchbio
nuua/npeacTaBUTENs OpraHW3auun, MPOBOAMWBLUEN0 W3MEPEHUs, NOAMUCAMU NpeacTaBUTENEN U nevyaTamu
npegnpuaTusa-ernagensua unu apedgaropa YWPI u opraHvMsaunn KoHTpareHTa.

9.2.3 CpegctBa U3MepPEeHUNA OaBNEHUA U UX MOHTaX

9.2.3.1 ABconTHOEe gaBneHne rasa nMbo M3MepsalT HeNoCPeacTBEHHO ¢ npuMeHeHueMm CU abcontoT-
HOro gaeneHus, NMbo onpefensaT NyTemM CYMMUPOBAHNSA M3MEPEHHbIX 3HaYeHNn M3bbITOYHOro 1 atMmocdep-
HOro AaBreHun.

M punmedHyaHmne — OB6bI4HO BMECTO Mn3MepeHHoro aTMOCdDepHOFO OaBneHnA K UI3SMEPEHHOMY HBGbITDHHOMy naB-
NeHun I'IpMﬁaBJ'IHHJT NPUHATOE YCNOBHO-NOCTOAHHBIM 3Ha4YeHUe aTMDCCpEpHOFD naeneHus. Heobxogumo YYUTBIBATb, 4YTO
Apyv Manbix 3Ha4eHNAX N3BLITOYHOTO OaBneHnAa Bo3pacTaeT BKNan norpelwHoCcTu namepeHna aTMDCCbepHDFD AdaBneHna B
NorpellHoOCThb onpegeneHna abCcornTHOro gaeneHus, 4To npuBOONT K HeoBXxoQMMOCTK YacTon KOPPEKTUPOBKN NPUHATOIO
YCNOBHO-NOCTOAHHOIO 3Ha4YeHunA aTmoccbepHoro AdaBneHns.
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MpumeHsaTe CY aBconioTHOro AaBneHns unv onpenensaTe abconoTHoe OaBrneHue no pesynsratam ua-
MepeHWi B pearnbHOM MacliTabe BpemMeHn M3BbITOYHOTo U aTMOCEPHOro AaBMNEHUA PeKOMEHOYeTCa B Ghy-
Yyae HapyLleHWsl CreayLLero YCrnosus:

pa =5 pa ;
“SnexTOmn < 0,0085),, (39)
Prin
rae p,, - P, ~— HauBonbluee 1 HanmeHsLuee aTMocepHoe [aBrneHue B ycrosusx akcnnyataumn YUPT;
Prmin — MUHUManbHoe abcomoTHOE JaBreHure rasa B yCrnoBusx akcnnyatauun YUPT;
8, — AoMnyckaemas MorpeLHoCTb U3MepeHus abCconTHOTO AaBMeHus], ykasaHHasn B Tabnuue 7
[N$ COOTBETCTBYIOLIEro YPOBHSA TOUHOCTU U3MEPEHIIA.

AbcontoTHoe, n3bbiTo4HOE M aTMocdiepHOoe gaBreHue rasa M3amepstloT ¢ npuMmeHeduem 10 nwoboro
npuHUKNa encTems.

[na ypoBHeit TouHOCTM namepeHnin b u B pekomeHayetca Boibupats M, y KoTopbIX cTabUNBHOCTL MO-
kazaHui He xyxe 0,1 % 3a rog.

MO gomkeH obecneynBaTtk B gManasoHe pabouymx gaeneHuin cobniogeHne TpeboBaHWiA K 3HA4YEHUAM O0-
nyckaemMoW MOrpPeLHOCTU N3MEePEHWA JaBNeHns rasa Ana COOTBETCTBYIOWEro YpoOBHSA TOYHOCTHM M3MEPEHU
(cm. Tabnuuy 7).

Mpw akcnnyataumu N HeobxoanMo y4MTbIBaTb, 4TO AaHHble CWY YyBCTBUTENbHbLI K TEMMNEPATYPE OKPY-
Xawollen cpebl.

C uenb MUHMMKW3ALKUKW BMMSHWUA TEMMNEPATYPbl OKPYXKakLlel cpefbl Ha pe3ynkTaThl U3MEepeHUs 0aB-
NneHwnda Ons YypoBHEW TOYMHOCTW namepeHun b n B pekomeHgyetca N[ ycTaHaenuMeaTe B NOMELLEHUU UMK B
yTenneHHoMm oborpesaeMomM Wkady ¢ Temnepartypon (20 = 10) °C.

9.2.3.2 B kayecTBe 3anopHOM apmaTypbl Ha COEAVHUTENbHbIX TPYBKax NPUMEHSAIT Urone4aTbie knana-
Hbl (BEHTMUMAN) UMK LLIAPOBLIE KpPaHBbI.

Mpu MmoHTaxe N[ pekomeHOyeTca NpUMEHEHWE ABYXBEHTUNbHBIX BNOKOB, KOTopble 06ecneunBaoT Noja-
kntoveHue MM k coeauHUTENBHBLIM TpyDOKaM, BroKMPOBKY 1 cOpoc AaBNeHus B coeqUHUTENBHLIX TpybKax, noa-
coefuHeHne aTanoHHbiXx CY ana koHTpona MX MA.

9.2.3.3 OTbop paBneHus rasa BbINOMHAKT Yepe3 OTBepcTue, pasMelleHHoe B kopnyce Y3IP unn Ha
npsiMonuHenHomM yyactke VT go unu nocne Y3IP. PasmelieHvne oTBepcTuin ons oTbopa OaBneHun Mexny
MNM3A He gonyckaeTcs.

PacctoaHue mexay mecTom oTbopa JaBNeHUs, pa3MeLLleHHbIM Ha NpAMOnMHeiHoM ydacTke WUT, n kop-
nycom Y3IP unu ceveHnem A, (CM. pUCyHOK 4) npu ycTaHoske M3A Ha HapyxHoi nosepxHocTu T go Y3MP
unu ceveHnem A, (CM. pUCyHOK 4) npu ycTaHoBKe oT6opa Aaenewus nocne Y3MP gomkHo 6biTe He MeHee 1D
n He Bonee 5D.

Ecnun gnsa conpsekeHus kopnyca Y3IMP ¢ UT ncnonb3oBanuch KOHUYECKWE nepexofbl, TO OTBepcTue
anst otbopa gaBneHus omkHO ObiTh pasmelueHo B kopnyce Y3MP unu Ha UT go Y3MP. Mpu pazMeLteHun
oTBepcTUA AnsA oTbopa gaeneHus no Y3MP, ycTaHOBNEHHOro ¢ NpUMEHEHMEM KOHUYECKUX MepexodoB, pac-
cTosiHue /, m, OT ceveHuss K, (cM. pucyHok 3) fo oTBepcTusa Ans ot6opa AaBneHwst LOMKHO YAOBMNETBOPATL
YCIOBWIO

) 4
1 500 Pmax | _mD” _Q(E] , (40)
D A Pm 4Gy max d
roe | — paccrosaHue ot Y3IP go oteepcTus ans otbopa gaBneHus, M;

A — KO3MQPUUMEHT ruapaBnmMyeckoro TpeHus;
Pmax — MakcumanbHoe pabouee faeneHue rasa, MMa;
P, — MNOTHOCTL rasa npu MUHUMansHok paboyei Temneparype v MakcumansHom paboyem AaBneHU
B ycnosusix akcnnyatauun Y3MP, kr/im3;
& — koadphuLmMeHT conpoTuenexnns koHdysopa Y3IP.
KoadhdmumeHT rugpaenuyeckoro TpeHus UT moxeT GbITe onpegeneH no popmyne

1 2R 18,7
e A 74 Fogey | S | 41
o 910( D 'Re ’_A) (41)

roe Rw — 3KBMBaneHTHasa wepoxosatoctb KT, m.
KoathdomumeHT conpoTueneHus & koHdysopa Y3IP onpeaensitoT B cOOTBETCTBUM C TpeboBaHusiMu [3].
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Ecnu mecTo otbopa pacnonoxeHo Ha npaMonuMHenHoM ydyacTtke T HesaeBucumo oT Tuna Y3IP, To He-
obxognmMo cobniogeHue cnegyolwmnx TpeboBaHuiA:

- Mexay Toukoi otbopa u kopnycom Y3IMP gomkHbl oTcyTcTBOBaTH MC;

- paccTosiHMe OT ToUKK oTBopa gaeneHusa Ao brnivwkanwero MC gomkHo BbiTe He meHee 1,5DN.

Cnenyet n3beratb pacnonoxeHusi oTBepcTua AnA oTbopa gaBneHusl B HenocpeACTBEHHOM Brv3ocTu
KaHanoB, NpeaHasHadYeHHblX ansa yctaHosku M3A. OtBepcTtusi Ana otbopa AasBneHus, pasMeLleHHbIE B KOp-
nyce Y3IMP, n oTBepcTua kaHanos, npegHasHadeHHbix Ana MN3A, LomKHbI pacnonaratbCs B pasHblX OCEBbIX
NNOCKOCTSX (Ha pasHbix obpasyowmx) nosepxHoct kopnyca Y3MP.

9.2.3.4 OTtBepcTre Anda oTbopa AaBnNeHUs OMKHO BbiTh KPYIMbIM WU LUMMHAPUYECKMM MO BCEW ero AnuHe.

OuameTp oTBepcTUsa fomkeH ObiTh He Bonee 0,13D. PekomeryeTca BbIOUpaTe AnameTp OTREPCTUSA AN
oTbopa gaBneHus rasa B npegenax ot 3 4o 12 mm.

OceBasi NMHWSA OTBEPCTMA ANs oTOoOpa AaBneHWs OoMmKHa nepecekaTtb OceByl nuHuio TpybonpoBoga
n nexatb nog yrnom (90 + 5)° k Hewn. B Touke npoxoda Yepes CTeHKY OTBEpCTME LO/MKHO MMETb Kpyroeoe
ceveHne. KpoMKM JOMKHbI HaxoOUTbLCS 3anodnuuo ¢ BHYTPEHHeW MOBepXHOCTbH CTeHkn Tpybonposoga u
ObITb HACTOMNMBKO OCTPLIMK, HACKOMNBKO 3TO BO3MOXHO. YTODOLI rapaHTUpoBaTh ycTpaHeHue 3a3ybpuH unm 3a-
yceHel Ha BHYTPEHHEW KPOMKe, pa3peluaeTcs MUHUMAarNbHOe 3aKkpyrneHue, 1, ecnu 310 3akpyrneHne MOXHO
W3MepUThL, ero paguyc AomkeH BelTb MeHbLle OOHOW OecATON AMaMeTpa oTBepcTua Ans otbopa gaBneHus.
B coeauHsiowem oTBEPCTUM, HA KPOMKAaX OTBEPCTHS, MPOCBEPNEHHOro B cTeHke TpybonpoBoaa, Unn Ha CTeH-
ke TpybornpoBoga BONM3M oTBEpCcTMs Ans oTbopa OaBneHwus He AOMMKHbI NMPUCYTCTBOBaTh HEPOBHOCTW WM
ApYrve oTKNoHeHust oT HopMbl. CooTBETCTBME OTBEpCTUiA Ansi oTbopa fgaBneHus onpegeneHHbiM TpeboBaHu-
AIM MOXET ObITb OLLEHEHO BU3yarbHbIM OCMOTPOM.

B ropv3oHTanbHbIX U HaKNOHHLIX TPYGONpoBOA4ax OTBEPCTUA ANA 0TOOpa AaBMNeHWS pa3MeLLatoT B BEpPX-
Her yacTu UT unu kopnyce Y3TP ¢ oTKNOHEHWEM OT BEpPTUKANbHOM NNOCKOCTH, MPOXOOALLEN Yepes OCb TPy-
Bbl, He bonee 90°.

9.2.3.5 CoeguHutensHan Tpybka ans nepegaqu gasnenus ot T k CU gaBneHma gomkHa MMeTb YKMOH
K FOPU30OHTanun He MeHee 1:12.

[Mpy NpUMeHeHUW COEOUHUTENLHBIX TPYBOK, COCTARMEHHLIX U3 OTAEMNbHBIX CEKLWUA, AMaMeTp YCMOBHOIO
npoxoga 3TUX CeKUWUA OOImKeH DbiTb OOMHAKOBLIM. BHYTpeHHUIA OuaMeTp ON3anNeKTpUYecknx BCTAaBOK He O0n-
*eH otnnyaTeca bonee yem Ha 50 % OT BHYTPEHHero ouaMeTpa COeAUHUTENbHbBIX TPYOOK.

PekomeHayemble 3Ha4YeHWs1 BHYTPEHHEro AMamMeTpa CoefMHUTenNbHbIX TpyHbok npuBeneHsl B Tabnuue 7.

Tabnuuya 7
3HaveHne BHYTPEeHHero avameTpa B MM Npv AnvHe Tpybok, M
Tun cpeab!
MeHee 2.5 ot 2,500 16 oT 16 no 45 ot 45 po 90

Cyxol ras O1 3,500 10 BKkMto4. | O1 6 go 10 koM. 10 10
BnaxHei ras* 18 13 13 13
3arpsizHeHHbIM raz*™* 25 25 25 38

* a3, cnocobHLIN KOHAEHCUPOBATLEA B COEAUHUTENBHOW TpyBKe, T. . TOUKM pockl No BRare W yrnesoaopoaam Ko-
TOPOro MOTyT OKa3aTbCA Bhille TEMMNEPATYpPbI rasa B COeauHUTENbLHON TpyOKe.

** [a3, 3arpa3HeHWsa KOTOPOro MOryT NPUBECTU K NePeKpbITUI CeYEHUS COBAMHUTENbHOM TPYBKM.

Martepuan coeguHuTenbHbIX TPYOOK 4oMmKeH ObiTb KOPPO3MOHHO-CTOMKUM MO OTHOLLEHWUIO K M3MepsaeMo-
MY rasy, ero KoHgeHcaTy U CoOnyTCTBYIOLMM KOMMOHEHTaM (MeTaHomM, IMUKoMb 1 ap.).
9.2.3.6 MX CW atmoccepHoro gasrneHuns BelbupawT MCXOAs M3 HEeOOXO4MMOCTM BbIMONHEHWS Cheayto-
LLEero yCrnoBus:
5 0,5
5, <282 -(p—“) 82 | (42)
Pa p "

roe Sp — OTHOCUTENbHas NOrpeLHoCTb N3MEPEHUn abCcomMKTHOrO A4aBneHus (cM. Tabnuuy 6);

Spm — OTHOCUTENbHadA NorpeLllHoCTL U3MEPEHWI M30bLITOYHOTO AaBMEeHMUs.

ATMocchepHoe gaBneHne uamepsoT B MecTe pacnonoxeHunsa CH n3bbIToYHOro gasneHus, ecnu nocnem-
Hee pa3MeLleHo B 3aMKHYTOM MPOCTPaHCTBE, NPU HaNU4YuyM B HEM paspexeHus unu u3bbiTOYHOTO AaBNeHus
(HagoyBa), cosgaBaeMoro CUCTEMamMy BEHTUNALUUNA M KOHOULWOHUPOBaHUS.
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9.2.4 CpegctBa U3MepeHU TeMnepaTypbl U UX MOHTaX
9.2.4.1 Temnepatypy rasza namepsatoT [1T nioboro npuHUMNa JencTBrs.
TepmoguHaAMUYECKYH TeMMepaTypy rasa onpeaensoT no copmyne

T=27315+1. (43)

Mpwu BuiGope CU TemnepaTypbl cnegyeT pyKoBOOCTBOBATLCA CNEAYHOLMMW PEKOMEHOALNAMMU:

- MT pomkeH umets MX, obecneunsarolme cobnwogeHne TpeboBaHWn K 3HAYEHWSIM OOMYyCKaeMon OT-
HOCWUTENbHOW MOrPELLUHOCTY U3MEPEeHUIA TeMNepPaTypbl ra3a ANnsi COOTBETCTBYHLLEro YPOBHA TOYHOCTU M3Me-
peHunn (cm. Tabnuuy 7);

- AManasoH uamepeHuin MNT gonXeH 6bITb MUHUMANBHO OOCTATOYHLIM;

- KOHCTPYKTMBHOE vcronHeHve MT (3aWulieHHOCTh OT BHELIHUX BO3AEMCTBUIA, HAPYXHbIA guameTp u
ONWHA ero MOHTaXHOW YacTu) AOMKHO COOTBETCTBOBaThL TpeboBaHmaM, ycTaHoBrneHHbiM FTOCT 6651 n HacTo-
ALMM CTaHOApTOM, K UBMEPEHMWIO TEMNepaTyphbl rasa;

- TUN KOMMNeHcaunoHHoro kabens ana nogkntoveHus MNT kK BTopudyHOMY NpruBopy 1 Cxemy NogkKmoyYeHUs
(Tpex- nnu YeTeipexnpoBOAHYI0) ANSA NOAKMIOYEeHUS TEPMOMETPa CONPOTMBNEHMA BEIOMPAaIOT C y4eToM yCro-
BWI 3KCNnyaTauuMy 1 MecTa pasMeLleHns HOPMUPYIOLLEero M BTOpUYHoro npeobpasoBaTensi.

Mpu BeIbOpe BTOpWYHOro npuvbopa cnegyeT y4WTbiBaTb HOMWHAIBHYIO CTaTUYECKYH XapaKTepucTUKY
npumeHsaemoro MT.

[na namepeHns TemnepaTypbl PEKOMEHAYETCA NPUMEHATb TEPMOMETPbLI CONPOTUBIEHUS, HOMUHANb-
HOe 3Ha4YeHWe conpoTueneHus kotopbiX npu 0 °C He meHee 100 Om.

n puMmedaHUue — Cnocobbl coegMHEHUs TepMOMETpa CONpPOTUBNEHWA WU BTOPUYHOrO npeoﬁpaaoaaTenﬂ no
TPpeX- NN 4YeTblpexnpoBOogHbIM CXemMaM NoaKNKYeHA ABINAKOTCA Hanbonee npeonoYvTuTenbHbIMA.

9.2.4.2 Temnepatypy raza namepswT Ha npamonuHenHom yyactke T go unu nocne Y3I1P.

Hanuuve MC mexgy Y3IMP 1 mectom yctaHoBku INT He gonyckaetcs.

Ecnu Temnepatypa rasa uamepsetca nocne Y3IP, To BeINonHsAT cnegywlyme TpeboBaHus:

- paccTosiHue ot kopnyca Y3MP unu cedenus A, (CM. pUCYHOK 4) npu ycTaHoeke MN3A Ha HapyXHOM Mo-
BepxHocTh T no MNT aormkHo 6biTe He MeHee 2D 1 He Bonee 15D. [Ing ogHoHanpasneHHoro notoka MNT peko-
MeHOYyeTCs ycTaHaBnuBaTth Ha ydacTke VT, pacnonoxeHHoM mexay 2D* n 5D* (roe D* — Hapy»HbIA gnameTtp
TpybonpoBoaa) ot Haxoaswerocs Huxke no TedeHuo onadua Y3MP (cm. [2]) unu ceverusi A, (CM. pUcyHOK 4)
npu yctaHoBke MN3A Ha Hapy»xHOI noBepxHocTu UT;

- bnmxkarwee MC, paszmelleHHoe nocne MT, 4OMKHO pacnonarateCsa Ha paccToAHUK He MeHee 1D OT Hero.

Ecnu Temnepatypy rasa namepsatoT go Y3MP, To BeINONHAKT criegytowme TpeboBaHus:

- paccTosHue oT kopnyca Y3IP unu cedeHna A, (cMm. pucyHok 4) npu ycTaHoske M3A Ha HapyxHOR
nosepxHocTu VT go MNT gomkHo BbiTb HE MeHee AOMyCKaeMoro MUHMMAarbHOro pacctosiHua mexay Y3IP n
frvxanwmm yctaHoBneHHbIM nepeg Hum MC (cm. 9.2.2.6), B npoTuBHOM cnydvae Y3IP gomxeH BbiTh kanu-
©OpoBaH BMecTe ¢ ycTaHOBMeHHbIM Ha UT MNT unu ero runs20i;

- bnmkanwee MC, pasmMelleHHoe go MT, QOoMKHO pacnonaraTbCs Ha paccToAHUK He MeHee 1D oT Hero.

Mpw naMepeHnu pacxoga u obbemMa raza peBepcUBHbLIX NMOTOKOB C NMpuUMeHeHWem ofHoro Y3IP peko-
MeHgyeTcs yctaHaBnueaTb [T Takum obpasom, 4tobbl Npyv Hanbonee 4acTo MCMNOMb3YyeMOM HanpasBreHun
notoka rasa [T pacnonarancs nocne Y3MP. HezaBucumo oT mecTta yctaHoBku [T, paccTosHue oT kopnyca
Y3MP go NT gomkHo BbITh HE MEHee 4oNYyCKaeMoro MUHUMAanbHOro pacctosHua mexay Y3MP v nukanwmnm,
yCTaHOBMeHHbIM neped HUM MC (cm. 9.2.2.6), B npoTuBHOM cnydae Y3IMP gomkeH 6bITe KanubpoBaH BMecTe
¢ MT, ecnu nHoi BapuaHT ycTaHoBkM [T He npegycmoTpeH narotorutenem Y3MP.

Mpw namepeHun pacxoga u o6bema raza peBepCcUBHBLIX MOTOKOB C NPUMEHEHWeM ABYX NOCneaoBaTensHO
ycTaHoBneHHblx Y3IMP MT pekomeHayeTcst ycTaHaBnmBaTth Ha ydacTke UT mexgy kopnycamum Y3IMP (cm. [2]).

9.2.4.3 NT moxeT OblTb YyCTAHOBMNEH HenocpeacTBEHHO B T unu B runb3y (kapmaH).

HapyxHble guametpbl kopnyca MNT 1 runb3bl (NpyU ee Hanw4Mm) JomKHbl ObiTe He Gonee 0,13D. Jony-
CKaeTcs yBenuueHue HapyXHoro auametpa kopnyca MT v runb3el (Npu ee Hanuuuu) oo 0,2D, ecnv oHKW ycTa-
HOBMeHLI Ha NpsaMonuHeinHom yyactke T nocne Y3IP 1 Tennon3onyMpoBaHbl, Kak MNOKa3aHo Ha PUCYHKe 5.

Mmy6uHa norpyxeHus MNT, ¢ y4eTOM ANUHBI MOHTAXHLIX JeTanei, OoMmKHa OblTk paBHa OMMHE ero MOH-
TaXHOW YacTK, yCTaHOBNEHHOW M3roToBUTENeM Ans KoHkpeTHoro tuna [MT.

MpumeyvaHne — [OnuHa MOHTaXHbIX AeTanen (6obbIWKM 1 T. N.) AomkHa BbITb MUHMMAaNbHO HEOBXOAUMOW C
YYETOM KOHCTPYKTUBHbIX ocobeHHocTen IMT.

YyscTBUTENbLHEIW anemeHT MNT gomxkeH 6biTh pa3melteH B AT Ha rmybuHe ot 0,1D po 0,7D.
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nT

DN DN

PucyHok 5 — lMpumep Tennomnzonauum ydactkos AT n MNT

Ona rny©uH norpyxeHus donblwe, Yyem D/3, pekomeHayeTca npumeHernve MNT unu rune3 (Mpy UX Hanu-
4YMK), KOPNYC KOTOPLIX MMEET KOHUYECKYI0 (hopMmY.

Mpwu yctaHoeke MNT B runb3y gomkeH 6biTh 0becneyeH HageXHbIA TENMOBOW KOHTaKT. [ns obecnevyeHus
TEMMNOBOrO KOHTAKTA MMIb3y 3anonHAKT, HanpuMep, Xuakum macnom. MNT norpyxarT B runb3y Ha NOMNHyH ee
rnyBuHy (c MOHTaxHbIM 3a30pom). PekomeHayeTcs, 4Tobbl 3a3op Mexay BoKOBbIMU CTEHKaMu runb3bl u [T
He npeBbiwan 0,5 mm.

YyBcTBUTENBHBIA areMeHT [T pekoMeHayeTca pacnonaraTe paguanbHo OTHOCKMTENbHO Tpybonposoaa.

[HonyckaeTcs HaknoHHas ycTaHoBka kopnyca [T unu ero ycTaHoBKa B u3rnbe KorneHa no ocn Tpybonpoeoga.

9.2.4 4 Ecnu Ha WUT npegycmaTtpuBaeTcs Hanuume KoHTpornksHoro [T, To pacctosHne Mexay KOHTPOrb-
HbIM 1 pabouum MT gomkHo HaxoauTees B npegenax ot 0,5D0N go 2DN, a yron mexay 0CeBLIMU NNOCKOCTAMMU
WT, B KOTOpLIX pacnonaratT pabounin u koHTponbHbIRA [T, gomkeH 6biTe B Npegenax 90° £ 10 °.

9.2.4.5 Ecnu TemnepaTypa OKpy>KaloLLen cpedbl B npouecce akcnnyataumm Y3MP MoXeT oTnn4aTbes OT
TeMmnepartypbl M3mepsieMoro rasa tonee vyem Ha 40 °C, To TennomsonupytoT kopnyc Y3MP un yyactkn UT, kak
nokazaHo Ha pUCYHKe 6.

UT Kopnyc Y3MnP Tennousonsauus uT
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::;‘r}:o:o!&
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DN

PucyHok 6 — lMpumep Tennousonaumm kopnyca Y3IP u yyactkoe AT

9.2.5 CpencTBa U3MepPeHU NNOTHOCTU rasa npy pabouynx yCnoBUAX U UX MOHTaX

9.2.5.1 1na namepeHusa NrnoTHOCTM rasa npu paboymx ycnoBusax A0MNycKaeTcs NpUMeHeHue NoTOKOBLIX
nnoTHomepoB ntoboro Tvna, MX KoTopbix o6ecnedymBatoT M3MepeHue NNOTHOCTM ra3a ¢ OTHOCMTENbLHOM No-
rPeLUHOCTBIO, He MPEBLILAKLWEN 3HAaYEHWUI, yYKa3aHHbIX B Tabnuue 7, NS COOTBETCTBYIOLLEN0 YPOBHA TOYHO-
CTWU M3MEPEHNIA.

Mpw ycTaHoBKe nroTHoMepa Heobxogmmo obecnevwnTs cnegylollee:

- 3HaYeHMs OaBMeHUs M TemnepaTypbl rasa B YyBCTBUTENLHOM 3M1EMEHTE MNIOTHOMEpPa AOMKHbI ObiTb
Kak MOXHO Brivke K ux 3aHadeHusam B Y3IP;

- npoba rasa gomkHa ObITb YMCTON, 0AHOMhA3HON 1 He cogepXaTbk Kakux-nubo yacTtuu;

- MOTOK rasa, NPOXoAsALLMA Yepes YyBCTBUTENBHLIA 3NeMEHT NNOTHOMEpPAa, OOMKEH ObITh JOCTATOUYHBIM
4ns obecneveHns peakumMm Ha M3MEHEHWS COCTaBa, AaBMNeHUs U TemnepaTypbl.

YcTpoicTBa, MpUMEHAEMbIe Ha BXoAe NNMOTHOMEPOB AR 04MCTKM Npob oT npumecein (hunsTpbl U Ocy-
WWTENW), HE AOMKHbLI U3MEHATH OCHOBHOW COCTaB M3MEPAEMOoro rasa.
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MpobooTbopHOE YCTPONCTBO UIWM YYBCTBUTEMbHbIA 3NEMEHT NNOTHOMEpPa MOXKET BObiTh YCTAHOBMEH HE-
nocpencteeHHo B VT nubo B BannacHyto nuHuio anga otbopa npob. [lonyckaeTcsa ocyLlecTBnATL Nogady rasa
B MMOTHOMEpP, CMOHTUPOBAHHELIN B TMIb3e, ycTaHoBNeHHOW B VT. B 3ToM cny4yae Touky oTGopa npobel pacno-
narawT B 0bnacTu BbICOKOrO AaBMeHWA rasa, a TOWKy Bo3BpaTta npobbl — B 0BNacTh HU3KOro AAaBNeHUs rasa.

PacctoaHue mexgy Y3MP v npobooTGOpHBIM YCTPOWCTBOM MMOTHOMEpPA UMW €ro YyBCTBUTEMbHBIM
3MEMEHTOM B Criy4ae ux pasMmelleHust HenocpegctBeHHo B T gomkHo BbiTe HE MeHee ykasaHHoro B 9.2.4.2
ans MT (npw cooTBETCTBUN AMaMeTpa NorpyKaeMomn B NonocTe Tpybonposoaa YacTu NnoTHOMepa AvanasoHy
3Ha4veHu auametpa MT).

MpoBooTbopHOE YCTPOMCTBO MNOTHOMEPA UMW €ro YyBCTBUTEMEBHLIA 3MEMEHT peKkoMeHayeTcsa pasmMe-
waTtb nocne Y3MP Ha pacctosHun He MeHee 2DN v He Bonee 5DN.

9.2.5.2 B obLiem cniyyae 3Ha4YeHWs JaABNEHUs U TeMNepaTyphbl raza 1, cnefoBaTensbHO, ero NoTHOCTL B
YYBCTBMTENBLHOM 3MIEMEHTE NIIOTHOMEPA, OTNMYAOTCA OT 3HaYeHW 3TUX BenmynH B Y3MP.

MokasaHWa NNOTHOMEPa NepecHUTLIBalOT Kk paboduum ycrnosusim Y3IP no ctopmyne

pTo( Z 1-AT/IT(Z
oo 8{2) -y ATIT(2) w
peT \ Z 1-Ap/p\ Z

roe pg — MIIOTHOCTb rasa B MecTe YCTaHOBKM YYBCTBUTENBHOTO 3MeMeHTa noTHoMepa (nokasaHusl nnot-
HOoMepa);
T, p — Temnepatypa v abcomnTHoe AaBneHne namepsemoro rasza B Y3IMP cOOTBETCTBEHHO;
Ty, Pg — Temnepatypa u abCconioTHOe AaBleHue rasa B MecTe YCTaHOBKM YyBCTBUTEMNLHOIO 3MeMeHTa
NroTHOMEpPa COOTBETCTBEHHO;

Ap = p - py;
AT=T-Ty;

Z — Ko3hMUMEeHT CKMMaeMocTu rasa npu T, p;
Zy — KoathUUMEHT CxxUMaemMocTu rasa npu Ty, py.

ﬂOI’IyCKEETCH HE nepecyuTbiBaTh NokKka3aHwAa nioTtHOMepa, ecrik 3Ha4YeHue OTHOCKMTENbLHOMN NnorpeLwHo-
CTHn MSMEDEHVIF’] MMOTHOCTK ra3a npu paﬁoqwx YCIOBUAX, YKa3aHHbIX B Ta6nv1ue 7 onsa COOTBETCTBYHOLIEro
YPOBHA TOYHOCTU, HE ME€Hee 3Ha4YeHUA, paCcCHUTaHHOTO Mno cboplvlyne

1—Ap.fp_ Z]

§,=8, +100-[1-————| =—
PP 1-ATIT | Z,

(45)

rae 690 — OTHOCUTENbHAA NOrPeLHOCTE U3MEPEHNI Po-

Ona uamepeHusa TemnepaTtypbl U OaBneHWs rasza B MecTe pa3MelleHUs YYBCTBUTEIbLHOrO anemeHTa
NNoTHOMEpPa MCNOoNb3YHT ero wraTHele CY gaBneHusa n Temnepatypbl.

Ecnn KOHCTpyKUMS NNOTHOMEpa He NpefycMaTpuBaeT Hanuuus wTatHoro CY gaeneHnsi, To 3Ha4YeHue
Py Paccy1TLIBaIOT, UCMOMb3ys 3HaYeHWe abCcoMTHOrO AaBneHNs rasa B mecTe yctaHosku Y3IP u sHaueHue
pasHOCTW JaBrneHui ra3a B Mectax ycTaHoBkM Y3[P 1 4yBCTBUTENBHOMO afieMeHTa NoTHoMepa, M3aMepeHHoe
CW nepenaga gaBneHus.

CHWKeHWs pa3HOCTH TemMnepaTypbl KOHTPONMPYEMOTO NOTOKa rasa U TeMnepaTtypbl rasa, Haxogalwerocs B
YYBCTBMTEMBHOM 3MEMEHTE NMOTHOMEpPa, 40BMBaTCA NyTEM pas3MelleHus YyBCTBUTENBHOMO 3remMeHTa nnot-
HOMEepa B NOTOKE U3MEepPAeMOoro rasa u/vwnu TennonsonsiuMein aneMeHToB NNoTHOMepa, Haxogawmnxcs BHe MT.

9.2.6 CpegcTBa U3MepeHUi KOMMOHEHTHONO cOCTaBa M NAOTHOCTU ra3a nNpu cTaHA4apTHLIX yCrno-
BUAX U UX MOHTaX

9.2.6.1 C KOMNOHEHTHOrO COCTaBa rasa OomKHbl 0becneynBaTte onpeaerieHne BCex KOMMOHEHTOB raaa,
MonspHas [onst KoTopbix B rase npesbiwaet 0,00005, 3a UCKIMOYEHUEM KOMMOHEHTOB, MPUHATLIX 3@ YCITOBHO-
NMOCTOAHHYIO BEMUHUHY.

[nsi namepeHnss coctaBa MHOTOKOMMOHEHTHOMO rasa NpUMEHSIIOT MOTOKOBLIA unv nabopaTopHbIA Xpo-
marorpad.

MoTokoBble XpoMaTtorpadibl pEKOMeHAYETCA NPUMEHSTb NPW HEBO3MOXKHOCTK obecneyeHns Heobxoawn-
MOW 4acToThbl onpegeneHna KOMMNOHEHTHOIO COCTaBa ra3a B XMMMUKO-aHanMTM4Yecknx nabopartopuax. Heobxo-
OouMoe ynucno npo® 3a oTYETHLIN Nepuod BpemMeHu onpeaenstoT B cooTBeTcTBUM ¢ FTOCT 31370.

Mpw BuIBope xpomarorpada cnegyeT y4YUThiBaTh, HTO NOTPELIHOCTE U3MEPEHWUS MONAPHOW N 06beM-
HOW 40N KOMMOHEHTOR rasa AomkHa obecneymBaTth BbiNoNHeHWe TpeboBaHUIA K ONYCKAaeMON NOrpeLLlHOCTH
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onpegeneHns NNOTHOCTK ra3a Npy CTaH4apTHbIX YCNOBWAX W/UNW OTHOLEHWS KO3hULMEHTA CHUMaAEMOCTH
npu paboumnx ycrnoBusax K KOaULNEHTY CKUMAEMOCTH NPpU CTAHOAPTHLIX YCNOBUSIX, MPUBEAEHHbIX B Tabnu-
Le 7 ANs COOTBETCTRYILLEro YPOBHA TOYHOCTU U3MEPEHUIA.

Mpwn onpegeneHun mecta otbopa npob pykosoacTeyoTca TpeboaHusmu FTOCT 31370 u cnegyowumm
OOMNONMHUTENBHBIMW PEKOMEHAALNAMMU:

- pacctoaHusa mexay M3 u nbeim bnvxaiwum MC gomkHbl 6bITe He MeHee 2DN npu pasmeluernun M3
nepeg MC n 5DN npu pasmelleHmu N3 nocne MC;

- M3 pacnonaratoT Ha y4acTkax TpySonposogos YWPIT Ha BxogHoM konnekTope nepen UT nnu Ha Bbi-
xoAHOM Konnektope nocne WUT. [onyckaetcs pacnonarath M3 Ha UT.

Mpw pasmeweHun N3 Ha UT pekomeHayeTest Touky oTbopa npobel pacnonarate nocne Y3IP Ha pac-
CTOSAHMW He meHee 3DN.

MecTto oTbopa npob rasa gomxHOo 6bITe 000pyAOBaHO B COOTBETCTBUM C TpeboBaHuamu MOCT 31370.

M3mepeHne KOMNOHEHTHOIO COCTaBa AOMKHO OCYLLECTBNATLCH C MPUMEHEHWeM aTTecToBaHHbIX M.

MpumeyaHme — KOMMNOHEHTHbIA COCTaB NMPUPOAHOTO rasa onpedensioT B COOTBETCTBUM C TpeBGoBaHuaMUK
MOCT 31371.7.

9.2.6.2 [1nA onpeaeneHus NIoTHOCTY rasa Npy CTaHAapTHLIX YCIOBWAX MPUMEHSIIOT NOTOKOBLIE MMOTHO-
Mepbl NGo NOTOKOBLIE MK NaGopaTopHble XpomaTtorpadbl.

MpumevyaHmne — OnpegeneHne NAOTHOCTU rasa npu CTaHAapTHBIX YCMOBWSAX B CryYae NpUMEHEHWS XpoMma-
Torpadpa (noTokoBoro unu nabopaTtopHoOro) BeINMOMHAIOT NMYTEM BbINONHEHWA pacdeToB no dopmyne (29) no pesynsratam
M3MepEHUI KOMNOHEHTHOMO COCTaBa rasa v TabynMpoBaHHbIM (CTaHOAPTU30BaHHBIM) 3HAYEHWAM MONAPHOW MACChI U KO-
adbpruneHTa CXKMMaEeMOCTW rasa Npu CTaHAapTHBIX ycroBuax (cM. 6.4.5).

MpyMeHeHWe NOTOKOBLIX NITIOTHOMEPOB HE A0MyCKaeTCcs ONs 3arpsi3HeHHbIX ra30B, a Takke rasoe, cro-
CcOBHBIX KOHOEHCMPOBATLCA, T. €. TEMMNEepaTypa To4YeK poChl NO BNare U yrneBogopodam KOTOpPbIX MOXET oKa-
3aTbCA Bbllle TEMMNepaTypbl ra3a B COEANHUTENbHON Tpybke 1 pabodven kamepe NNOTHOMepa.

MeTon namepeHusa NNOTHOCTW rasa Npu CTaHAapTHLIX YCNOBUSX C UCMOMB30BaHMEM NOTOKOBOTO MIOTHO-
Mepa WUy pacyeta No KOMMNOHEHTHOMY COCTaBY, U3MepPEHHOMY MOTOKOBLIM XpomMaTorpadoM, peKkOMeHOYeTCs
MPUMEHATL NPU HEBO3MOXKHOCTK obecrneyeHnsa HeobXoaMMON YacToThl ONpeaeneHna KOMNOHEHTHOro cocTasa
rasa B XMMUKO-aHannTU4ecKkux nabopatopusx.

9.2.6.3 B cny4yae npUMeHeHUsi MOTOKOBLIX MMNOTHOMEPOB M3MEHEHUe NIOTHOCTK raza Npu CTaHOapTHLIX
YCMNOBUSAX OTCMNEKNBAKT, CO34aBas NOTOK rasa Yepes YyBCTBUTENMbHbIA 3NeMeHT MNMNOTHOMEpPa NyTEM OTBETBINE-
HUs YacTn obLlero notoka. MoToK rasa, NPOXOAALUMIA Yepe3 YyBCTBUTENbHbIA 3MeMeHT NNoTHOMEPA, OOMKEH
BblTb AOCTATOYHBLIM ANA obecrnedyeHns peakuun Ha U3MeHeHus cocTasa rasa. [poba rasa gomkHa ObiTh 4Yu-
CTOW, He cogepXaTb YacTuu 1 BbiTe 0gHOMa3HOW.

TunoBasa cxeMa yCTaHOBKW NMOTOKOBOTO NMOTHOMEpPa ANSA U3MepeHUd NNOTHOCTK rasa Npu CTaHgapTHbIX
YCMNOBUAX NpUBeaeHa Ha pUcyHKe 7.

OnacHasn 30Ha BesonacHas soHa

i 2 3

fas ns UT
—_—

[MoBepoYHbIR
ras

6 7

1 — M3oNUpYILWKMIA KNanawH; 2 — perynatop AaBnexus; 3, 6, 7, 8 — knanawsl; 4 — nnotHomep; 5 — Bapbep UCKpo3alnThl; 9 — BbIYMCNNTEND

PMOyHDK 7 — TvnoBasi cxema MOHTa)a NOTOKOBOro nnoTHoOMepa anAa naMmepeHna nNnoTHOCTK ra3a npw CtTaHaapTHbIX
yCnoBUAax
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C uenbko UCKMYeHUs nonagaHus MexaHM4eckux NpUMecein U KOHZeHcaTa B KaMepbl NOTOKOBbIX NIOT-
HOMEepOB Npu KX nogknveHun kK T HeobxogMMo B COEOUHUTENbHbIX MUHUAX UCMOMb30BaTb (OUINLTPLI U OT-
CTOWHbIE KaMepbl.

Mpw onpeneneHun mecta otbopa Npod ANs NOTOKOBOro NMOTHOMepPa PYKOBOACTBYHOTCA TpeboBaHUAMM,
ycTaHoBneHHbIMU B 9.2.6.1, k MecTy oTBopa npob ansa xpomaTorpados.

9.2.7 CpeacTtBa 06paboTkM pe3ynbTaTtoB U3MepeHun

9.2.7.1 MporpammHoe obecnedveHne cpeacts 06paboTKM pe3ynbTaTtoB M3MEPEHWIA OOMKHO peanvso-
BblBaTb 06paboTKy M3aMepuTenbHOW WHOPMAaLUK NO COOTBETCTBYIOLWMM hopMynam, NpuBeaeHHbIM B 6.3,
BbIOVpaeMbiM B 3aBUCMMOCTM OT MeToAa NpUBedeHUs 3HavyeHua ob6beMHOro pacxoga wnu obbema rasa npu
pabouynx ycnoBusXx K cTaHZapTHbIM yCcnoBusaM, npumMeHsieMbix CY napameTpoB notoka v cpefdbl U MeTofa
onpefeneHus NNOTHOCTK rasa npu pabovmMx n/unu cTaHOapTHLIX YCIOBUSAX.

9.2.7.2 MNorpewHocTs cpeactsa 06paboTkn pesynsTaTtoB n3MepeHunin, obycnoeneHHas npeobpasoBaHu-
€M BXOHbIX CUTHamNoB, OOIKHA YYUTHIBATLCH NPU OLEHKE MOrpeliHOCT U3MEPEHWIA JaBNeHUs, TeMnepary-
pbl, MNOTHOCTM M 06bEMHOro pacxoga rasa npu pabo4nx ycrnoBusix.

9.2.7.3 CpenctBo 06paboTkn pe3ynsTaToB U3MEPEHWA JOMKHO UMETh QUCMNel, y KoToporo Tabno gns
oTODpaXeHUs YMCNoBOW WHOPMALMM COLEPXKUT HE MeHee BOCbMW 3HAKOMecT, W obecneynBatb BO3MOX-
HOCTbL OTODpaXeHUsa Ha JUCMNee pe3ynsTaToB U3MEepPEHUIA:

- abcontoTHOro (M36bLITOYMHOMO) AaBNeHus rasa;

- TeMneparypbl rasa;

- pacxoga rasa npv pabo4ymx ycnoBusx M/Mnu NnpMBELEHHOTO K CTaH4apPTHLIM YCNOBWAM;

- obbeMa rasa, NpUBELEHHOrO K CTAHAAPTHEIM YCMOBUAM.

Ha gucnnei MmoryT BblaBaTbCs NPOMEXYTOUYHbIE 3HAYEHUWSA BbIYUCTNIEHUA U OaHHbIE apXMBa, HanpumMep
YCITOBHO-NMOCTOSIHHBIE BEMUYUHBI, KOHCTaHThI, 3aperMcTpUpPOBaHHEIE HEeLUTATHLIE CUTYaUnuu U T.M.

9.2.7.4 Cpepctea 06paboTkn pe3ynsTaTtoB M3MEPEHWIl JOMKHL obecneynBaTh XpaHeHwe pesynbTaToB
M3MEepEeHUn U NpefycMaTpuBaTh BO3MOXHOCTb BEEHUS apXWMBOB: Pe3ynbTaToOB BbIYWMCNEHUA OCPEAHEHHbIX
napameTpoB rasa; peructpauuy HeLWTAaTHbIX CUTyaLnid; U3AMEHEHWIA NapamMeTpoB KOH(UINYPUPOBaHUS U KOp-
PEKTUPOBKU YCNOBHO-MOCTOAHHbLIX BEMUYNH.

9.2.7.5 CpencTea 06paboTky pesyfbTaToB M3MEPEHUI OOMKHbI ObiTh 3allyiieHbl OT HeCcaHKLMOHMPO-
BaHHOro BMellaTenbCTBa, KOTOPOe MOXET NOBMMATE Ha pesynbraThl M3MepeHuin 06beMHOro pacxoga 1 oob-
emMa rasa, a Takxke Ha npouecc hOpMUPOBAHUA U COXPAHEHUSA apXUBOB.

9.2.7.6 CpencTteo 06paboTku pe3ynsTaToB M3MEPEHU OOMKHO obecneynBaTs BO3MOXHOCTL pacneyar-
KM apXMBHOM U UTOTOBOW MHPOPMaLMK Ha MPUHTEPE HEMOCPeACTBEHHO UMM Yepes YCTPOMCTBO npuemMal/nepe-
Aaqn nHpopmaumm (NepeHocHoro ycTpoicTea cbopa MHopMaL MK, KoMnbloTepa U T. n.).

9.2.7.7 Mamatb cpencTea 06paboTky pe3ynsTatoB M3MepeHuin, NpegHasHadyeHHasa aAna XpaHeHusa apxu-
BOB 1 MapameTpoB ero KOHPUrypnpoBaHus, JOMKHA BbiTh 3HEPrOHE3aBUCUMOWN.

9.3 Tpe6GoBaHWA K OOMOMHUTENbLHLIM CPeOCTBaM U3MepPeHUn

9.3.1 CpegcTBa UaMepeHW Nnepenaga AaBleHUA

9.3.1.1 CW nepenana oaBneHust NpUMEHSAHT:

- Ona KOHTPONs TexHudeckoro coctoaHua YOI (uenocTHocTy (unbTpyOLLEero aneMeHTa, CTeneHn ero
3acopeHnst), a TakKe ANSA KOHTPOMs pexuma ero akcnnyatauuu, npu KoTopoM obecnevyvMBaeTcs o4MCTKa rasa
©e3 yHoca TBepabix YacTuy v uneTpyroLlero matepuana (cm. 12.3.4);

- 4NS MPOBEPKM YNCTOThI BHYTPEHHEN NOBEPXHOCTH anemeHToB @I (cm. 12.3.4);

- ONA KOPPEKTUPOBKKU B criydyae HeobxogumocTh (cM. 9.2.5.2) noka3aHWi NOTOKOBbLIX NMOTHOMEPOB.

[na KOHTpons TexHW4Yeckoro cocTossHWA YOI 1 KOHTPONSA Hag peXxuMoM ero aKcnnyartauuy NpUMeHsItoT
cTauuoHapHo ycTaHoBneHHsle CY nepenaga gasneHus.

[na nposepkn YNCTOTbI BHYTPEHHEWN NoBepxHOCTU aneMeHToB Pl NpUMeHSsI0T cTauuoHapHO YyCTaHoB-
neHHble unu nepeHocHele CW nepenaga AaBneHWs, yCTaHaBNMBaeMble Ha BPEMSA KOHTPOMsS TEXHUYECKOro
coctosiHua Pr1.

9.3.1.2 PekomeHayeTcs, YTobbl Npu BepxHeM npepene uamepeHuin CY nepenaga [aBneHUs oTHOCK-
TenbHas NMorpeLllHoCcTs M3MEePEHUA Nepenana AaBneHus npu npoeepke TexHUYeckoro coctosHua YOI u @Il
He npeBbiwana 5 %. OTHocUTEeNbHas NOrpPeLWHOCTE M3MEePEeHMIA Nepenaga AaBneHus NpyM KOppekTUpoBKe no-
KasaHWW NNOTHOMEPOB He AomkHa npeBbiwaTh 0,25 %.

9.3.1.3 BepxHuin npegen namepeHuin CY nepenaga gaeneHua BoIGMpaOT paBHBIM HaWMeEHbLUEMY 3Ha-
YEHMWIo AP, U3 CTAaHOApTHOMO PSAAA, YAOBNETBOPAOLLEMY CMEeayoLemMy yCroBuio:

Apg 2 1,5A0, 4y (46)
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rae Aw,,,, — NOTEpPW AABMEHWs, COOTBETCTBYIOLUME MAKCUMAaIbHOMY PACXOAY rasa g, ., B YCNOBUSAX 3KC-
nnyarauuu.
Mpw n3BeCTHOM 3Ha4YeHuUMW koadpprumeHTa rmgpasnuyeckoro conpotuenenunsa YOI unu O Aw
CYWTBIBAKT NO hopmyne

max Pac-

2
82 Pmax 'qvmix . (47)
-3
n (10 DN)

M pupMmeHaHne — B HacToALWeEM CTaHgapTe nog KOC-)CIJd)MLI,VIeHTOM rmapaBnM4eCcKoro CONpoTUBIEHNA NOHMMa-
€TCA OTHOWeHWe NoTepb CTAaTU4EeCKOro AaeneHna Ha yCTpOI?ICTBe K AMHaMn4eCKoMy OaBneHW 40 UnKn nocne yCTpOI?ICTBa,
KOTOpLIA COOTBETCTBYET 3HAYEHWI0, onpeaensemMomMy no gopmyre

. 2Am  2S%Aw
=02 28 (48)
pw [slely
roe S — nnowaas nonepevHoro ceveHns Tpybonposoaa 4o vnu nocne ycTpoiicTea, M2,

AWmax =

Ecnu narotoeutenem nop KoauULMEHTOM rMapaBnnyeckoro ConpoTUBIEHWA NoHUMaeTcs apyrasi Be-
nWYKMHa, To B 3TOM cly4vae HeoBxoaMMOo NoMb3oBaThCsl peKoMeH4auuamMu U3roToBUTENS.

Ecnu B akcnnyaTauMOHHOW AOKYMEHTaUMK yKasaHbl NOTepy AaBleHUs rasa B 3aBUCMMOCTU OT 06beMHO-
ro pacxofa rasa npu pabounx ycnoemax, To Aw,,, PACCUNTLIBAIOT MO dopmyne

Pc__ * Pmax
- max
AW ax = A0y, — (49)
pcan Pap,
rae AGJS'D' — 3HavYeHue noTepn gaBlieHuUdA, nNpuBedeHHOE B SKCFIJ'IyaTaLI,MOHHOﬁ AOOKYMeHTaunkh, CooT-
BETCTBYHOLWLEE MakCMMalibHOMY pacxody rasa quax;
pCS,D, pG,D, — 3Ha4eHWA MIMOTHOCTKU ra3a Npu CTaH4apTHbIX YCINOBMAX U OaBNeHWA, OJ1A KOTOPbIX B 3KC-

nnyartaunmoHHOW JOKYMeHTauuM yKa3aHo 3Ha4YeHne notepy OaBleHus;
— MakcMMarnbHble 3Ha4eHWA NNOTHOCTW rasa npwW CTaH4APTHbLIX YCNOBUAX U JABNEHWs rasa
Ha y3ne n3MepeHui Npyu MakcumanbHOM pacxode rasa.

9.3.1.4 Ecnu koHcTpykumsa YOI n ®I1 He npegycmaTtpuBaeT OTBEPCTMIA ANS M3MEPEeHUid nepenaja Aae-
NeHWs 1 B UX 3KcnnyaTauMoHHOW OOKYMEHTaUUM OTCyTCTBYeT MHopMaunsa O MECTE UX PacnoOnOXeHUs, TO
oTbopbl AaBneHWs pacnonaratT Ha paccToaHun ot 10N go 3DN o v nocne aTux yCTPOWCTB.

9.3.1.5 TpeboBaHUA K reoOMeTpUYECKMM pasMepam U ddopme OTBEpPCTUA 4115 U3aMepeHus nepenana Aas-
NeHusa, a Takke K UX pacnonoXeHuo Ha Tpybonpoeode WAEHTWYHBI COOTBETCTBYOLWMM TpeboBaHuaM Ond
oTBepcTMin oTbopa AaBneHus, N3noxeHHbIM B 9.2.3.4.

9.3.1.6 Cxema o6es3kn CW nepenana gaBneHus, NpUMeHAeMbiX ANs KOPPEeKTUPOBKW NOKa3aHWA MOTOKOBLIX MNoT-
HOMepOoB, JOMKHa NPeayCMaTpUBaTh BO3MOXHOCTE NPOAYBKM MMMYNbCHBIX TPYDOK 1 0BHYNeHUs nepenada AaBneHus.

CW nepenana gaeneHus, yctaHaenueaembix Ha YOI u @I, moryT npvMeHsATbCs ©e3 BeHTUMNbLHOro Bnoka.

9.3.1.7 TpeboBaHus K MMNYNbCHLIM NUHMAM Ansa nopkniodeHns CW nepenaga gaBneHWs MOeHTUYHbI
COOTBETCTBYHOLMM TpeboBaHNAM, M3noxeHHbIM B 9.2.3.5.

9.3.2 CpencTBa U3MepeHU ANA KOHTPOMNA BMAaXHOCTU ra3a U yCrNOBUWA NPUMeHEHUA OCHOBHbIX
CpeacTB U3MepeHUn

9.3.2.1 KoHTpOmnb BMaXHOCTW ra3a peKOMEeHOYeTcs OCYLLECTBNSATH NpW M3MepeHun pacxofa v obbema rasos,
TeMnepaTypa KoTopbix Bnu3ka K TemnepaTtype TOYeK pochl UMM OTHOCUTENbHAA BNaXHOCTb KOTOPLIX BM3ka K eguHMLE.

Onsa KoHTponsa BNa)KHOCTWM raza NpPUMEHSOT cTauuoHapHble unu nepeHocHble CH, obecneunsatolimne
M3MepeHUe OTHOCUTENEHOW BMAXXHOCTKM UMW TeMnepaTypbl TOYKU pockl No BoAe, a ANA YrneBooopoAcodepa-
LUMX CMeceun rasoB — TemnepaTypbl TOMEK POChl MO BOAE W yreBogopoaam.

Mpw BoiGope CW BNa)KHOCTK y4MTHIBAIOT TUM, TEMNEPaTYpPY WM AaBneHne rasa, TpeboBaHus kK gnanasoHy
M3MEPEHMI U K UCNOMHEHWIO NO B3pbIBO3aLLUTE.

PekomeHayetcsa BelbupaTte CW BnaxHoCTH rasa, koTopble obecneynBaT U3MePEHUs TeMnepaTypsl TO-
yek pocbl ¢ aBCOMOTHOW NOrPeLIHOCTLI U3MepeHuit He Bonee 1 °C.

9.3.2.2 ins1 KOHTPOMSA 3a YCNOBUAMK NpMMeHeHuss ocHoBHbIX CW 1 cpepcTe 0bpaboTku pesynsraToB
M3MEepEHUIA MOTYT NPUMEHATLCA NOKa3biBawL e unm peructpupytowme CHY TemnepaTtypbl OKpyKatoLLero Bo3-
ayxa, aTmocdepHOro JaBneHns u BnaxHocTu Bo3ayxa. JaHHsle CU moryT 66Tk Moboro npuHumMna 4encTBums.
PekomeHaOyeTcs 4N M3MepeHunin TemnepaTtypbl Bo3gyxa npumeHeHne CW, npegensl gonyckaemoin abcontoT-
HOW MOrpeLLIHOCTH KOTopbIX He npesbiwatoT 0,5 °C, ana uamepeHuin abconoTHoro gasnedns — 0,5 kMa u oT-
HOCUTENbLHOW BraxHoCTh Bo3ayxa — 5 %.
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9.4 Tpe6oBaHUA K BbIGOPY M MOHTaXY AOMNOMNHUTENbHbIX YCTPOWCTB

9.4.1 lns o4ncTKK rasa MoryT BbiTb ucnonb3oBaHbl YOI cnegyoLlwmx TUMNOB:

- NblNeynoBuTenu;

- unETpbI-cenapaTopsbl;

- hUnNeTPbI;

- 1 Apyroe neineenaroynaenueawllee obopygoBaHue.

HonyckaeTca coBMecTHOe ncnons3oBaHne YOI pasHbix TUNOB.

Ona sawntel Y3IP oT cogepallxca B rase CMOMNUCTbIX BELLECTB, NbiNK, Necka, MeTannM4eckon oka-
MNUWHbI, PXKABYUHBI U OPYTMX TBEPAbIX YacTUL criegyeT NPUMEHsTh ra3oBble PUILTPbI, a NPU HaNnn4YnK B NOTOKE
rasa Hapsgy ¢ MexaHW4ecKUmMn NpUMecsaMmn KanerneHON XUAKOCTU — UNLTpLI-CcenapaTtopsl.

KoHcTpykuma YOI gomkHa obecnedynBaTk CTENeHb OYNCTKY ra3a, HeobxogMMyo Ons HopManbHoW pabo-
Tbl Y3lP, ycTaHOBMEHHOTO U3rOTOBUTENEM.

[Mpu BbIGOpe hnbTpoB N hUNBLTPOB-CENApaTopoB Heobxoanmo ybeouTbCH, YTO WUCMONb3yeMbIA B HEM
UNLTPYOLLMA MaTepuan XMMUYECKN MHEPTEH K rasy u He ByaeTt paspyLuaTbest No4 BO3AENCTBMEM NOTOKa rasa.

Ona obecneyeHns JOCTaTOMHON CTEMEHM OYMCTKM rasza 6e3 yHoca 4acTuy v UNbTpYoLWero matepua-
na Belbop TUNopasmepa v Buaa unbTpa OCyLWecTBNAT C y4eTOM HeoOX0oAMMOoW MPonycKHOW cnocobHocTr
duneTpa 1 gonyckaemoro nepenaga gaBrieHna Ha HeM.

YOI yctaHaBnuBatoT nepes BxoAHbIM konnektopom YWPI unu Ha Bxoge WT.

JonyckaeTcsa yctaHasnueatb YOI B Grioke, KOTOPbIA COCTOUT M3 HECKOMNbKMX NapannernbHbiX TEXHONOr-
YeCKUX NUHWA (MUHKWIA bunbTpauunK), BkMyawwmx YOI, TpybonpoBoabl C 3anopHON U perynvpyrollen apMary-
PO W KOHTPONbHO-U3MepuTenbHble Npubopbl. Yucno YOI B 6noke onpegensitoT No ux NponyckHoW cnocobHocTm
M MakcumansHoW npow3soguTensHocTn YWPT. PekomeHayetcs npegycMoTpeTs B Brnoke pesepBHbIA YOI

9.4.2 B cnyyasx, npegycMoTpeHHbix narotoButenem Y3MP Ha WT, ona dopMrpoBaHua HEOBXOAWMOR
CTPYKTYpbI MOTOKA UNK 719 COKpaLLeHWs AMWHbI NpsaMonuHenHoro yyacTtka T nepeg Y3MMP yctaHaenuearoT ON1.

MecTo ycTaHOBKM M KOHCTpyKUuio PI1 BbIGMpaloT B cOOTBETCTBUM C TpeboBaHMAMMK 3KCNyaTaLlMOHHON
OOKYMEHTaU MW Ha KOHKPeTHbIA Tun Y3IP.

Mpnmevyanue — [na Y3MP npeanovtutensHO NnpUuMeHeHne nepdopmupoBaHHbIX NnactuHYaTeix 1 no [2].

leomeTpuyeckme xapaktepucTukn ®I1 paccyMTbiBaOT MO U3MEPEHHOMY 3HAa4YeHUI0 BHYTPEHHEro ama-
meTpa ydacTka WT, pacnonoxeHHoro nepen Y3IMP.

HomuHanbHble gnameTtpel yyactkoB T go n nocne @I gomkHbl ObITh paBHLIMUA.

KoHcTpykuma ©I gomkHa npegycMaTpyMBaTh BO3MOXKHOCTE UX JEMOHTAaXa C LUeNbi NpoBedeHns nepuo-
OMYECKMX OCMOTPOR MPOTOYHON YacTK U ee OYMNCTKU.

OcmoTp TexHuyeckoro coctosiHua $I MoxkeT ObiTe OCYLLECTBMNEH C NOMOLWbLI 3HZockona. Ons Beoga
39HOOCKONA BO BHYTPEeHHIOW nonocth T npegycmaTpmBaloT 0gHO UMK HECKONbKO OTBEPCTUIN, PaCNONOXEHHbIX
B cTeHke WT. BHyTpeHHMW guameTp oTBepcTui Ans Beoda aHpockona B T He gormkeH npeebiwats 0,130DN.
OTBepcTMa ANA BBOAA 3HAOCKONA BO BHYTPeHHOW nonocte WT pacnonaratwT go unu nocne kopnyca @I Ha
paccTosiHun He meHee 1DN.

JonyckaeTca KOHTpONb TEXHUYeCcKoro coctoaHusa ®IN ocyllecTBNATE NyTEM KOHTPONSA nepenaaa gaene-
HWS Ha HKX (cM. 12.3.4).

9.4.3 B cny4yasix HegonycTMMOCTW NpepbIBaHMA NOTOKa rasa npu nposefeHuu paboT, CBA3aHHbIX C OT-
KrtodeHrem unu aemoHtaxkem Y3MP, a Tawke ¢ Lenbto HegonyweHusa nospexaernns M3A npu nyckoHana-
J0oYHbIX paboTax, npu oTcyTcTBUM pezepeHol VT Tpybonpoeoa obopyayoT BannacHoW u/vunu nepenyckHon
nuHKen Ha 3anopHor apmaTtype UT.

MpumeyvyaHune — bbicTpbi cOpoc gaeneHusa B kopnyce Y3IP MoXeT BbidBaThb nospexgeHnsa MN3IA unm ma-
MEHWUTb ero xapakrepucTtukun. lNoatomy cnegyet cneguTb 3a Tem, Y4ToObl cOpOC 4aBneHWs OCYLLECTBNSANCS HAaCTOMbKO
ME[MNEeHHO, HACKONMLKO 3TO BO3MOKHO. [1pW OTCYTCTBUM COOTBETCTBYIOLLMX YKa3aHWIA M3rOTOBUTENSA peKoMeHayeTca obe-
cneunTb ckopocTh cbpoca naeneHuna He Bonbwe 0,5 MMNa/mMuH.

9.4.4 B cnyyae otbopa npob rasa HenocpegcTBeHHo Ha YWPI ero ocHawawT B COOTBETCTBUW C
MOCT 31370 obopygoeaHmem gnsa otbopa npob.
10 NoaroToBKa K BbINOMIHEHUIO U3MEPEHUN

10.1 MNepeq Ha4anom WaMepeHnn NPOBEPSOT COOTBETCTBME YCITOBWUIWA BbINOMHEHNA uamepeHui Tpebo-
BaHWAM pasgena 8.
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10.2 OcHoBHble 1 gononHuTensHeie CH, cpenctBa 0bpaboTki pe3ynsTatoB M3MEpPEHWA, AONOMNHUTENb-
Hble 1 BCoMoraTerbHble YCTPOWCTBA NPMBOAAT B paboyee COCTOSHWE B COOTBETCTBUM C UX 3KCNyaTalMoH-
HOW OOKYyMeHTauuen.

10.3 YcTaHaBnMBatOT pernaMmeHT U KpUTEPUKM KOPPEKTUPOBKK YCMNOBHO-NOCTOAHHBIX BEMWYMH (cM. Takke 11.3).

B cnyyae npumeHeHus MOTOKOBOro xpomaTtorpada MoryT BbiTe YCTaHOBMNEHbLl anropuTMbl YCpeaHEHUs
OaHHbIX XpomaTorpada ¢ KOHTPONeM AOCTOBEPHOCTW AaHHbIX.

I punMmevyaHne — PEKOMeH,EI,yeTCH BbINONHATL YCpedHEeHWe rnoKasaHWin xpomaTorpad)a no 4YyeTblpemM nocnenosa-
TenbHbIM U3MEPEHUAM, MPOBEAEHHBIM C MMHUManbHbIM UHTEPBANOM BPpeMeHU MexXay UMKnamMmm I/I3MEPEHVII7I.

MepuognyHocTb 0T6opa Npob 1 KOPPEKTUPOBKU YCNOBHO-MOCTOSAHHBIX 3HAYEHWIA KOMMOHEHTHOTO COCTa-
Ba M NIIOTHOCTM rasa nNpu CTaH4apTHBIX YCIOBUAX MOXeT ObiTk paccymMTaHa cornacHo FOCT 31370.
YCNOBHO-NOCTOAHHOE 3HaYeHWe abconTHOrO AaBNeHUs Npu NpUMMeHeHUn MeToda « T-nepecyeT» Kop-
PEKTUPYHOT, eCr OTKIOHeHWe abCOoNTHOrO AaBfeHus rasa OT 3Ha4eHUs], MPUHATONO YCIOBHO-MOCTOSHHBIM,
BbIXOOWUT 3a npegensbl
iD,O1p6p, (50)

rae 8,0 — OTHOCHUTeIbHaA norpelwHoCcTe U3aMepeHnsa abconTHOro OaBrneHnd, yKkasaHHasda B Taﬁnmu,e 6 ong
COOTBETCTBYHLLETID YPOBHA TOYHOCTU M3Mep9HI/II71.

MMpumeyvyaHune — 3HavyeHWe abCONKTHOINO AaBMNEHUA MOXET BbiTb NPWUHATO YCNOBHO-MOCTOAHHOW BENUYMHON
TOMLKO B CNy4yae NpUMEHEHWs METOAA « T-NepecyeT.

YCnoBHO-NOCTOSHHOE 3Ha4YeHWe aTMOCEPHOrO A4aBNeHUA KOPPEKTUPYIOT, eCrM OTKNOHEHWE aTtMocdep-

HOro JAaBMNEHUS OT 3HAYEHWA, MPUHSATOrO YCNOBHO-NMOCTOAHHLIM, BEIXOAUT 32 nNpeens!
iO,OSpSD. (51)

10.4 B namsaTtb cpencte obpaboTky pe3ynsTaToB M3MEepeHWA BBOOAT HeobxoouMmylo WHopmauui o
napameTpax v xapaktepuctukax CH, UT, a TarKe 3Ha4YeHUs YCNOBHO-NOCTOSHHBIX BEMWYUH B 3aBUCUMOCTH
OT MeToda nepecyeta (cMm. 6.3).

B cnyyae npumeHeHusa meTtoga « T-nepecyeT» 3HavyeHne abCcoNTHOMO AaBNEeHNUs, MPUHSITOTO YCITOBHO-
NOCTOAHHOW BENWYUHOW, paccyYnTbiBaOT No dpopMyne

P, = Pmax T Pmin ! (52)
2
A€ Prax: Pmin — MaKCMManbHOE M MUHMMAnNbHOE 3HaYeHusi abConTHOrO AaBreHus rasa B yCroBUAX 3KC-
nnyatauun YUPT.

B cnyuae npumeHeHust Metoaa « T-nepecyeT» B KAYeCTBE YCNOBHO-NMOCTOSAHHOIO 3Ha4YeHUs1 KoadpuLiun-
€HTa CXMMaeMOCTV rasa rnpu pabo4umnx ycroBUAX NPUHUMAIT 3HaYeHVe, paccyuTaHHoe Npu dasneHun p, [cm.
dopmyny (14)] n cpegHem 3HadYeHurn Temnepatypsl Ha YPT. [1ng MHOrOKOMMNOHEHTHLIX ra30B NpY pacyeTe Ko-
3 PuULMEHTA CHMMAEMOCTU NpK pabounx U CTAaHOAPTHbLIX YCIOBUAX UCMNONL3YT YCPEAHEHHLIA KOMMOHEHT-
HbI COCTaB rasza Unu ycpeaHeHHble 3Ha4YeHWUsA NIOTHOCTY rasa npu cTaHOapTHbLIX YCNOBUSX, MOMSIPHbIE 0NN
COAEepXaHua asoTa v guoKcuaa yrnepoaa.

10.5 [Ina aBTOMaTUYECKOW KOMMEHCALUU CUCTEMATUYECKUX COCTaBMSALWMX MNOrPeLIHOCTM OCHOBHbIX
CW B namsaTte cpenctea 0bpaboTku pe3ynsTaTtoB U3MEPEHWIA MOTYT BBOOUTLCS NONPABOYHbIE KO3 ULIMEHTHI,
WUNK KpUBasi NOrpeLuHoOCTH, UK rpadyupoBoYHas xapaktepuctuka CU.

10.6 [Ina HeponylleHUs yoapHOro AMHaMUYECKOro BO3OeNCTBMSA NOTOKA raza Ha [13A B COOTBETCTBUM C
aKcnnyaTauMoOHHON AoKyMeHTauuein obecnevnBatoT nnaeHyo nogadvy rasa s UT.

10.7 MNocne 3anonHeHus UT razom npoBepsitoT repMETUYHOCTL BCEX Y3NOB W 3NeMeHToB 0bopynoBaHus,
HaxosLMXca No4 aBneHeM, hnaHUeBbIX U pe3bboBbIX COEAMHEHWNA, 3aNOPHON apMaTypbl, COEAUHUTENbHbIX
Tpy©ok. MecTa yTedek onpegensitor nyTeM obMbINMBaHUS MOBEPXHOCTEN UMK C NPUMEHHWEM TeveuncKaTens.

OBHapyKeHHble YyTeUKM JOMKHbI BbiTh YCTPaHEHLI HA pa3rpy>KeHHOM Mo OaBrneHuo obopygoBaHuu.

10.8 KoHTponupytoT OTCYTCTBME MPEeAynpexXgeHUun W curHanusauum o cbosix M KOMMYHUKaLMOHHBIX
olwnbkax Ha NokasbiBakLLeM YCTPOWCTRE (QUcnnee, MOHUTOpPE).

10.9 B cooTtBetrcTBMM C 3KcnnyaTauMOHHOW OOKYMeHTaluWen NpoBOAAT MPOBepKY KOHMUrypupoBaHWUA
cpeacTea 06paboTku pe3ynsTaToR M3MepeHUi 1 ycTporncTBa obpaboTku curHana Y3IP.

B obveme, NnpegycMOTPEHHOM 3KCNyaTauMOHHOW AOKYMEHTaUWeR, BbINOMHAIT NPoBepKy hyHKLMOHK-
posaHusa Y3IP.
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B obwem cnydae npu npoeepke dyHKunoHnporaHua Y3MP no kaxaomy akycTUHecKoMy KaHany npo-
BEPAIOT:

- KA4eCTBO CUrHana;

- OTKIMOHEHMWS U3MEPEHHbIX CKOPOCTEW 3BYKa OT PACYETHOIO 3HAYeHUs;

- OTKIOHEHMWE U3MEPEHHOW CKOPOCTK 3BYKa OT CKOPOCTEW 3ByKa N0 APYIMM akyCTUHECKUM KaHanam;

- OTHOLUEHWE CUrHan/Lym;

- YPOBEHbL CUrHana.

PUKCUPYIOT CPEeOHIO CKOPOCTbL rasa M CKOPOCTU rasa BAOMb KaXXOoro akyctuyeckoro kaHana B Y3MP.

[aHHble onepauuy pekoMeHayeTca NPOBECTU AN ABYX 3HAYEeHUI CKOPOCTU rasa:

- onga Y3MP ¢ DN = 300 — He 6onee 1,5 m/c 1 cBbiwe 10 Mm/c;

- anga Y3MP ¢ DN < 300 — He 6onee 3 m/c 1 cBbilwe 10 mM/c.

Mo n3mMepeHHbIM 3Ha4YeHUsIM AaBneHus, TeMmnepaTypbl v, NPM HeOOXOOWMMOCTH, COCTaBa rasa paccHuThbl-
BalOT CKOPOCTb 3BYKa (CM. 6.4.6) 1 NPOBOAST ee CpaBHEHWE C M3MEPeHHbIMU C NpuMmeHeHnem Y3IP 3HayeHun-
SIMW CKOPOCTW 3BYKA.

KpuTepun oLeHKn U3MEepPEHHLIX NapamMmeTpoB Nnpu npoBepke dyHKunoHupoBaHus Y3IP yctaHaenueaeT
€ro usrotoBuTenb (cMm. Takke 12.3).

CospgatoT NpoTOKON AMarHOCTHMKKM, KOTOPbIA HEOOX0AMM AN aHanvW3a TPeHO0B Npu NPOBEAEHUM NPOBe-
pok paboTocnocobHocTn Y3MP B npouecce ero akcnnyatauuu.

MpumeyaHnsn

1 Ons npoBepku yHKUMOHMpOBaHWA Y3[MP moryT npMMeHaTbCA WM ApyrMe napameTpbl, NpegyCMOTpPeHHbIe
W3roTOBUTENEM.

2 lNpy HanWyuu NepcoHansHOro KOMMNbHTEpa, NOAKNHYEHHOro K MHTepdencHoMy Beixogy Y3IP, n cooTBETCTBYHO-
LLero cneuManuavpoBaHHOro NporpaMmMHoro obecnedeHua NpoBepky pyHKUMoHUpoBaHus Y3TP cnegyeT BhINOMHATL € UX
MOMOLLbH.

11 NMopspok BbINONHEHUSI U3MepeHUn u o6paboTka ux pesynLTaTtoB

11.1 PacuyeT pacxofa rasa, npMBeAeHHOTO K CTaHAaPTHLIM YCIIOBUAM

11.1.1 Pacuet pacxopa rasa, NnpMBe4eHHOro K CTaHAapTHbLIM YCNOBUSAM, BbIMOMHAKOT B aBTOMaTUYECKOM
peXMMeE C NpUMeHeHeM cpeacTea 00paboTky pe3ynbLTaToB M3MEpEHN.

Mpouenypa pacyeTa pacxofa rasa npv cTaHOapTHbIX YCNOBUSAX 3aBUCUT OT TUNa rasa, Metoga nepecde-
Ta u cocTaa npumMeHsiembix ClA.

11.1.2 B cny4ae npymeHeHus metona « T-nepecyeT» (cM. 6.3.3) pacyeT pacxoga rasa, NpUBEOEHHOIO K
CTaHOapTHLIM YCMOBUSAM, BbIMOMHSAKOT B MOCNEA0BATENBHOCTH:

a) c npumeHeHWeM cpegcTea 0bpaboTku pesynsTaToB U3MEpPEeHUil MPOBOAST perucTpauui n obpaboTtky
nokazaHui Y3IP (cm. 6.2) u C TemnepaTtypsbl raza (cm. 9.2.4);

6) N0 N3MepeHHbIM 3HAYEeHUAM TeMnepaTypbl U MPUHATLIM YCNOBHO-MOCTOSAHHLIM 3Ha4YeHWsAM abcontoT-
HOro AaBreHus rasa u koadrumeHTam cKxuMaemMocTu rasa npu paboynx u cTaHoapTHEIX YCNOBUAX Nepecyu-
ThIBaOT 0O6BbEMHEIN pacxof rasa npy paboynx ycrnoBusax K CTaHgapTHLIM ycnoBuam no dopmyrne (13).

11.1.3 B cny4ae npuMeHeHuWst meTofda «pTZ-nepecyeT» (cMm. 6.3.3) pacyeT pacxoga rasa, NpuBegeHHoro
K CTaHOapTHLIM YCIOBUAM, BbINOMHSKOT B NOCNef0BaTeNbLHOCTI:

a) c NpyMeHeHWeM cpencTea 0bpaboTku pesynsTaToB U3MEPEHUIA NPOBOASAT perucTpauuno u 0dpaboTky
nokazaHuim Y3MP (cm. 6.2), CW nasneHusa (cM. 9.2.3) n Temnepatypsl ra3a (cm. 9.2.4);

6) No N3MepeHHbIM 3HA4YeHUAM TeMMNepaTypbl U AaBMNEHWS ra3a v ONONHUTENBHO ANA MHOTOKOMIMOHEHT-
HOTO rasa no M3MepeHHbLIM UMW NPUHATHIM YCNOBHO-NOCTOAHHBIM 3HA4YeHUAM (PU3NKO-XMMUYECKMX NoKasaTe-
nei raza BbIYMCNAKT KO3(PPULNEHTEI CKUMaAEMOCTK rasa npu pabovmx 1 CTaHOapTHbLIX YCNoBUSX (cM. 6.4);

B) MepecyMTLIBaOT 0ObEMHBIN pacxoq rasa npu pabounx yCnoBUsxX K cTaH4APTHLIM ycnosuam no dop-
myne (18).

11.1.4 B cnyvae npuMmeHeHusa metoga «p-nepecyet» (cMm. 6.3.4) pacyeT pacxopa rasa, npuBeOeHHoro K
CTaHOapTHLIM YCIOBUAM, BbIMOMHSAKT B NOCNeA0BaTENbLHOCTH!

a) c NpYMeHeHMeM cpefcTBa 06paboTkn pe3ynsTaToB M3MEPEHUI NPOBOAST perMcTpaumio u obpaboTky no-
kazaHuin Y3IP (cm. 6.2), CW nnotHocTw rasa npu pabodunx ycnosusx (cm. 9.2.5). MNMpu HeobXoauMOCTH KOPPEKTH-
pOBKW MokasaHui CY nnoTHOCTW npu paboumx yCcrnoBusiX AOMONHUTENBHO PErMcTpupytoT nokasaHus CU napame-
TPOB, NPEdYCMOTPEHHbIX B 9.2.5.2, 1 oCyLLEeCTBNSIKT KOPPEKTUPOBKY nokasaHui CY nnotHocTy no dopmyne (44);

6) namepsaT (cm. 9.2.6.2) Unn paccYUTLIBAKOT MOTHOCTL rasa Npy CTaHAapTHLIX ycroBuax (cm. 6.4.5);

B) NepecyHMTbIBalOT 06beMHbIN pacxod rasa npy paboynx ycrnoBMaX K CTAHO4APTHLIM YCIIOBUAM MO hop-
myne (23).
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11.2 PacyeT o6bema rasa

11.2.1 Obbem rasa onpefensoT B aBTOMaTUYECKOM pexume ¢ NpuMeHeHnemM cpeactea obpaboTku pe-
3ynbTaToB M3MEPEHWUW, MYTEM LMKIIMYECKOTO BLIYUCIEHNS W M3MEePEeHNa HeOBXOAWMbIX NapamMeTpoB U UX UH-
TerpupoBaHunsa (cMm. 6.3.3 n 6.3.4).

11.2.2 MNpouenypa BbINONHEHUS pacyeTa Ha OOHOM LMKNE BblHWUCAEHWIA NPU QUCKPETHOM WMHTerpupoBa-
HUKM PYHKUMIA pacxoga no BpemeHu [cMm. cdopmynbl (20), (21) u (24), (25)] wnv npy guckpeTusauum obbema
[cm. dbopmynbl (22), (26)] aHanormyHa manoxeHHon B 11.1. Pesynsrar BblYMCNEHWA BbIAeTCa B equHMLAx
naMmepeHnin obbemMa rasa npu pabounx ycnoeusix u obbema rasa, NnprBeAEHHOrO K CTaHAaPTHBIM YCIOBUAM.

11.3 KoppekTUpoBKa YCNOBHO-NOCTOAHHLIX BENMUYMH U Pe3ynLTaToB U3MepPeHHN

B COOTBETCTBUM C yCTAHOBMEHHLIM pernameHToM (cm. 10.3) B namaTn cpeacTea 06paboTku pe3ynLTaTos
M3MepeH1/ll71 KOppEKTI/IpyIOT 3Ha4vYeHusa yCﬂOBHO-nOCTOﬂHHHX Ben4uH.
Ecnu KOppEKTMpOBKa yCﬂOBHO-nOCTOﬂHHHX BennM41uH He 6b|na BbiNonHeHa BBM,D,y OTcyTCTBMﬂ TexHun4ye-
CKOI‘:‘l BO3MOXHOCTWU ee I'IpOBe,EIEHI/IFl, TO HeOGXO,D,VlMO I'IpOBECTM I'IepepaC‘-IET 06beMa ra3a ﬂle CTaH,D,apTHbIX
ycnosusix no doopmyne
v =V 2l (53)
C

roe V; — nokasaHue cpeacTBa 00paboTKM PesynLTaToB M3MEPEeHUI;

Z*, Z; — K0athMLMEHTbI CKMMAeMOCTH rasa, paccHUTaHHbIe NPY CPEAHMX 3HaYEeHUAX JaBNeHNs U Tem-
nepaTtypbl rasa, a Takke Npu 3Ha4YeHUsX OUIMKO-XMMUYECKMX NoKasaTenen rasa, NpUHATLIX 3a
YCMOBHO-NOGTOAHHbIE BENWYMHLI NpK pacyeTe V3

Z, Z, — KO3hULNEHTbI CKMMAEMOCTM rasa, pacCHMTaHHble Npu CPeAHNX 3Ha4YEeHUsX JaBneHns n Tem-
nepaTtypbl rasa, a Takke Npu 3HaYeHUsX PU3NKO-XMMUYECKUX NoKasaTenei rasa, namepeHHbIX
3a OTYETHbIN UHTEPBAN BPEMEHMN.

Ecnu 3a uHTepBan BpeMeHu uamepeHuil Bbino NpoBedeH0 HECKOMNBKO M3MepPeHNii hU3UKO-XMMUYEeCKOro
nokasaTens rasa, TO 3a ero 3HavyeHue NPUHUMAaT CPeAHeB3BeLleHHOe 3HaYeHWe pesynsTaToB U3MepeHui,
KOTOpOE paccyUTLIBAOT Mo hopmyne

n * n *
ZVcin Y Viy

5 _ =1 o _ =
y—n—* nnu yfn—*, (54)
Z Vei zvi
i=1 i=1
rae y;, — i~ pe3ynbrat VI3MEDEHI/1I7I CbVI3I4KO-XMMW—IECKO]’O nokKasarena rasa y (HaHDMMED, MOITApHaA gona me-

TaHa B ras3e, nnoTHOCTb ra3a Npu CTaHOapTHbIX YCJ'IOBI/IFIX).

12 KoHTponb cobnogeHnsa TpedboBaHUMA METOAUKN U3MEpPEeHUN

12.1 MoaTBepxOeHUe peann3yeMoCTU MeTOAUKA N3MEepPeHUN

12.1.1 MNogTteepxgeHne peanusyemoctn MW, nanoxeHHoi B HacToslweM cTaHOapTe, OCYLeCTBASAT
opuanyeckMe nuua unv MHaMBUAyanbHble npegnpuHumaTenu, akcnnyatupytowmne YWPT, nepea eeBogom ero
B 3KCMIyaTtalu o UnuM Nocrne ero PekoHCTPYKUMK, a Takke npu BHegpeHun MW Ha gencteyrowem YUPT.

B npouecce akcnnyatauuu Bnageney YWPI obecnevrBaeT KOHTponb COBMOAeHNS U BbINONHEHWS Tpe-
BoBaHWiA HACTOALLEro cTaHgapTa.

12.1.2 MNpu noaTeepxageHnn peanuadyemoct M yctasasnveator:

- HanuM4Me akta M3aMepeHnin reoMeTpUYecKnX xapakTepuctuk UT;

- Hanu4ne HeobXxoOAMMON 3KCNNyaTaLUMOHHOW AoKyMeHTauumm CU;

- COOTBETCTBUE YCNOBUI NpOBeaeHUA namepeHuin TpebosaHnsm pasgena 8;

- COOTBETCTBME MOHTaxa u akcnnyatauum CU, BcnomoraTenbHbIX U AOMNONHUTENbHBLIX YCTPOWCTB Tpebo-
BaHWSIM 3KCMMyaTauMoHHOW AOKYMeHTauum u pasgena 9;

- cobniogeHne npouenyp ocbpaboTku pes3ynsTaTtoB U3MEpPEHUI;

- cobniogeHne TpeboBaHWA K TOYHOCTU N3MEPEHNHA.

36

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 40/ 62
CTpaHuvua nokymeHTa - https://GostExpert.ru/gost/gost-8.611-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=58924
https://gostexpert.ru/gost/gost-8.611-2024?utm_source=pdf&utm_medium=58924&utm_term=page

FrOCT 8.611—2024

12.1.3 lNo pesynbTaTtam noaTBepaeHnsa peanuazyemoctu M cocTtaBnsaloT akT B COOTBETCTBUM C MpU-
noxeHuem b. [lonyckaeTca cocTaBneHue akta B hopMe 3MeKTPOHHOro OKYMeHTa, NOANMUCaHHOIO YCUITEHHOM
KBanuMuULUMPOBaHHOW 3MEKTPOHHON MOAMNUCHID.

12.1.4 [oBepwTenbHble TpaHWLbl OTHOCUTENbHOW MOTPEeLHOCTU peaynstata M3MepeHusi oGbemMHoro
pacxoaa u obbema rasa, NpMBEAEHHbIX K CTaHAapTHLIM YCNoBWsAM, No AaHHon MW ycTaHaBnuearT Ha OCHO-
BaHWM pac4yeToOB B COOTBETCTBMM C pa3genom 13. PacueT npoBoguT OpUaNYEcKoe NULL0 UMM MHOUBUAYANbHbINA
npeanpyvHMMaTenb, NPOBOAALLMA NOATBEPXKAEHUe peanudyemocT MW, no aTtTecTtoBaHHOW nporpaMmme unu
pPy4YHbIM cnocobom. PesynbTaThl pacyeTa SABASAKTCA HEOTHEMMEMbIM NpUnoxeHuem akta (cm. 12.1.3) v 3a-
BEPAKTCHA NOANUCHIO NLa, NPOBOAUBLLEND pacyeTbl.

12.2 KoHTpONb TOYHOCTH pPe3ynbTaTOB U3MEPEHWU A

[Mpy BLINONHEHUN M3MEPEHUIA, OTHOCALLMXCA K chepe rocyqapcTBEHHOIO perynupoBaHus obecnevyeHus
€0WHCTBa M3MepeHWiA, NPUMEHSAIOT ocHOBHble CW n cpeactea obpaboTkyn pe3ynsTaToB M3MEPEHUIA YTBEDX-
[OEeHHbIX TUMOB, NpoLUeLLlue NOBEPKY.

OcHoBHble CW 1 cpefcTtBa o6paboTky pesynbraTtoB uaMepeHuin, npumensaemMble Ha YWPT, Ha koTopble
He pacnpocTpaHsieTca cdepa rocyqapCTBEHHOro perynupoBaHusa obecnedyeHvs eQUHCTBa W3MEPEHUIH, Npu
BBOAE B 3KCMnyaTauuvio U B npouecce akcnnyatauuw YVPI gomkHbl nogeeprathea kanmbposke unu B obpo-
BOMbHOM MopsaKe NOBepKe.

JononuuteneHele CK nognexaT KanubpoBke Unu B 4OOPOBONBHOM MOpsanKe NoBepke.

MepuoanyHocTb noBepkn CY gomkHa COOTBETCTBOBATL MHTEPBANY MexXay NOBEPKaMu, YCTaHOBIEHHbIM
npw yTBepxaeHun Tuna CA.

12.3 SkcnnyaTaunoHHas AMarHocTUKa

12.3.1 B npouecce akcnnyatauum YUPI KoHTponupyroT:

- oTcyTCcTBUE cHoEB nokazaHui CU;

- CBOEBPEMEHHOCTL UM NPaBUIIbHOCTb KOPPEKTUPOBKK YCNOBHO-MNOCTOAHHbBIX BEMUYUH;

- BbiNONHeHne TpeboBaHNA K yCNOBUSIM M3MEPEHNN;

- NoKasaHusa JononHuTenbHbIX CU;

- napameTpbl Y3IP, oMarHocTyka KoTopbiX NpedycMOTpeHa ero 3KCnnyatauyMoHHON OKYMeHTaUNeR;

- FepPMETUHHOCTL coeguHeHnn VT 1 coeguHUTENbHbIX TPYOOK;

- LenocTHOCTL chunbTpytollero anemenTa YOI 1 cTeneHb ero 3acopeHunst;

- COCTOSIHWe BHYTpeHHeh nosepxHocTu UT, @I 1 npoTtouHon yactun Y3IMP;

- KOPPEKTHOCTL KOH(PUIYPUPOBAHUA BEIMUCIMTENBLHOMO YCTPONCTRBA, KOHTponnepos U CU.

YKazaHHbIM NepedYeHb KOHKPETU3UPYIOT B 3aBUCMMOCTH OT NPUMEHAEMbIX OCHOBHbIX M OONONTHUTENbHbBIX
CW v ycrnoBuin ux npuMeHeHus.

12.3.2 B npouecce akcnnyaTauun be3 gemontaxa Y3IP 1 ocTaHOBKM nogayn raza nepuvoguMyecku no
KaKOOMY aKkyCTUYECKOMY KaHarny KOHTPONMUpYHoT:

- YPOBEHb YCUINEHNd CUrHana;

- Ka4eCcTBO CUrHana;

- OTHOLUEHUE CUTHan/LWymMm;

- OTHOLUEHWE CKOPOCTU rasa rno akyCTUYecKOMY KaHary K cpedHei ckopocTu raza B Y3[1P;

- CKOpPOCTb pacnpocTpaHeHns 3ByKa.

12.3.2.1 YcuneHune curHana no ogHOMY W3 KaHaroB CBbille AONYCTMMOIO YPOBHA MOXET ObiTb BbI3BaHO
noBpexaeHnem nnu sarpazHeHnem N3A nubo HanuM4nMem KWAOKOCTK B rase.

[Mpy aHanu3e M3MeHEeHUs YPOBHA CUrHana HeobxogMmo yYWUThIBATh, YTO MPWM OOWMHAKOBOM TpeHae Ans
BCEX KaHarnoB N3MEHEHUA MOTyT BbITh Bbl3BaHbl YyBENUYEHWEM UMK YMEHbLIEHWEM AaBNEHWUS 1 CKOPOCTH rasa.

M punMeyaHune — YBenuueHne gaeneHws rasa npuBoaANT K YMEHbLUEHWUIO Heobxoanmoro YPOBHA CUrHana, a
yBenn4eHme CKOpOCTU — K ero pocTy.

12.3.2.2 3HauuTenbHoe yxydlleHue KavyecTBa CUrHana, BblpaXEHHOE B CHWXKEHWW OTHOLUEHUS 4ucna
MMMYNbCOB, y4acTBYHLMX B pacyeTax, K obwemy uncny uMmnynbcos (0bbidHO MeHee 35 %), ykasbiBaeT Ha
BO3MOXHYH HeucrnpaeHocTb [1OA 1 3arpasHeHne ero NnoBepxHOCTU.

12.3.2.3 YMeHblUeHe OTHOLUEHUA CUrHan/lyMm oByCNoBMEHO HanuWuYuMem B MOTOKE aKyCTUYECKUX LUy-
MOB, KOTOpble MOryT BbITk Bbi3BaHbl HencnpaBHocTelo [13A, pabaoTol perynatopa AaBneHus rasa unv nobsim
APYrMM YCTPOWCTBOM, APOCCENUPYIOLLUM ras.

12.3.2.4 Hanunyune TpeHAa OTHOLEHWUS CKOPOCTEN NOTOKA MO aKyCTUYECKUM KaHanam, pacrnonoXeHHbIM
Ha pasHbix paccToaHusix oT ocu UT (kopnyca Y3I1P), ykasbiBaeT Ha 3arpa3HeHue cteHok VT unu BHyTpeHHeR
noeepxHoctk Y3IP unu ©I npu ero Hanu4uu.
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12.3.2.5 Ecnu OTKNOHEHUS N3MEPEHHbIX CKOPOCTEW 3BYKa OT pacyeTHOro 3Ha4vyeHus 1 pasrnun4ms cKopo-
cTel 3ByKa MO aKyCcTMYECKMM KaHarnam He NpeBbillaT YCTaHOBMEHHbIX U3roTOBUTENEM Npeaenos, TO AaHHOe
06CTOATENBCTRO YKa3kbiBaeT Ha ucnpaBHocTb Y3TP.

OTnuumne M3MepeHHOW CKOPOCTK 3ByKa OT PacyeTHOro 3Ha4YeHWsl Mo akyCTUYEeCKOMY KaHarny MOXeT 03-
HadaTb cOoW unu HeucnpasBHoCcTb M3A, anNeKTPOHHbLIX KOMMOHEHTOR, Kabenei, npeobpasosaTteneil, CUCTEM
M3MepeHWsa OaBNeHUs, TeMNepaTypbl U COCTaBa rasa, a Takke Hanuuue ocagka Ha MN3A unu kopnyce Y3I1P B
cny4dae NpUMeHeHUs aKyCTUYECKMX KAHAMoB C OTPAaXKEHHbLIM aKyCTUYECKUM MMMYMNbCOM.

Bo nsbexaHme noxHbIX BbIBOOOB M3MEPEHWE CKOPOCTM PacnpocTpaHeHus 3ByKa B MHOTOKOMMNOHEHTHOM
rase QOMKHO BbINOJTHATLCS CUHXPOHHO C M3MEPEHUEM €ro cocTasa.

[unarHocTyKa MCNpaBHOCTU MHOFOKaHanbHbIX Y3MP MOXeT BbINOMHATLCS NyTeM HabnwaeHWn 3a name-
HEHWEM BO BPEMEHW OTHOLLEHWUIA CKOPOCTEWN pacnpoCcTpaHeHWs 3ByKa B rase, pacCHUTaHHbBIX MO KaXK40W nape
aKyCTUYECKMX KaHamnoB no opmyne

Yi =T (55)

i=12...m(i#));
j=2..m(@zi),

roe Ci — CKOpPOCTb pacnpoCTpaHeHUA 3ByKa, UaMepeHHad B i-M dKYCTU4HECKOM KaHane;
Cj — CKOpPOCTb pacnpocCTpaHeHWA 3ByKa, MaMepeHHanA Bj—M dKYyCTUYEeCKOM KaHane;
m — 4YUCINOo aKyCTU4eCKMX KaHarloB.

M3ameHeHne oTHoWeHWA Tip Habniogaemoe B npouecce akcnnyaTtauumn Y3MP, ykasbiBaeT Ha yxygleHue
unu c6oil n3MepeHnin No onpegeneHHoMy akycTUYeckomy KaHany.

12.3.3 B npouecce akcnnyatauuy Ha AEMOHTMPOBaHHOM MMM M30NMPOBAHHOM OT notoka rasa Y3MP
nepuoguYeckn pekoMeHayeTca NpoBoauTh crefylolue NpoBepKku:

- CMeLleHue Hyns,;

- Ka4YecTBa curHana;

- OTKITOHEHUA M3MEPEHHbIX CKOPOCTEN 3BYKAa OT PaCcHETHOro 3HAYeHWs;

- OTKIMOHEHWUS 3Ha4YeHUN M3MEePEHHBIX CKOPOCTEN 3BYKa N0 NnapamM akyCTU4eCcKUX KaHanos.

B npouecce akcnnyaTtauuy Ha EMOHTMPOBAHHOM MW M30MNMPOBAHHOM OT MoToka raza Y3MP pekomeHay-
eTcs NpoBOAWUTL NEPUOANYECKME MPOBEPKM B COOTBETCTBMU C TpeboBaHMSAMM 3KCMTyaTauyoHHON JOKYMEHTaLMu.

12.3.3.1 MNpw npoeegeHnn npoBepok Y3INP 6e3 gemoHTaxa ¢ T Y3TP n3onupyroT oT NnoToka rasa ny-
TEeM 3aKpbITWs 3aMOPHONA apmaTypbl, ycTaHoBreHHon Ao v nocne Y3MNP. [Ins obecneyeHnsa ynobcTea KOHTPOMNS
3a OTCYTCTBMEM YTe4YeK Yepes 3arnopHy apMaTypy YacTUYHO CTPAaBMNUBAIOT ra3 M3 M3ONMPOBAHHOIO y4acTKa.
Mpu aTom gaBneHve B M3oNMpoBaHHOM y4vacTke VT gomkHO oTnuvaTecst OT AABMEHWs B ocTanbHOM Tpy6o-
npoeoge He meHee 4yem Ha 10 % wunm 0,1 MMa.

Ha npoTskeHuu Bcero nepyvopa npoBepoK JaBreHre U TeMmneparypa raza 4oMmKHbl HAaXo4UThCA B Npeae-
nax, ykasaHHbix B Tabnuue 8.

Tabnuuya 8
HavumeHoBaHue napameTpa [Honyckaemble npeaens! U3MeHeHWA
AbBconTHoe aaBneHue rasa, % 3a 300 ¢ +0,2(0,4)"
Temnepatypa raza, °C 3a 300 ¢ +0,2(0,4)"
* Nonyckaemoe 3HadeHue ans Y3MP ¢ npegenamu gonyckaeMoil 0OTHOCUTENLHOM norpeluHocT onee 0,7 %.

Ecnu npegen oTHOCUTENBHOW MNOTPELUHOCTU, NMPUMUCLIBAEMON (PYHKLIMOHANBHON 3aBUCUMOCTU, UCMOMNb3Y-
eMOW [NA pacyeTa CKOpOCTU pacnpocTpaHeHus 3Byka B pabodei cpeae, npesbiwaeT 0,1 %, To pekomeHayeTcs
MeTOZOM BbITECHEHUS (BbINMyCKa/3aMonHEHWs) 3aMeHUTL pabouyo cpefy B M30NUPYEMOM Yy4YacTKe a30ToM.

YyuacTtok VT u yctaHoBneHHbI Ha Hem Y3IP gomkHbl ObiTh 3aKpbIThl OT NONaAaHUs CONMHEYHLIX Nyden
N HaxogMTbCs Ha JOCTATOYMHOM PacCTOsSIHMM OT MCTOYHWKOB Tenna Bo M3bexaHve HepaBHOMEPHOro Harpesa
kopnyca Y3MP n nosepxHoct UT.

OuarnocTtuky Y3IP, pemoHTupoBaHHoro ¢ AT, npoBoasiT B NoMeLleHUn npu cTabunsHOM TemnepaType
BO34yXa.

Ha conanubl Y3IMP ycTaHaBnuBatoT 3arnyLlKU, OCHaLLeHHble WTylepaMy Ansd nogady TecToBOro rasa B
kopnyc Y3IMP n moHTaxxa CU TemnepaTypbl U JaBNeHus.
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MogknioyatoT CH TemnepaTypbl M aBNeHUs.

B kauecTBe TeCTOBOrO raza pekoMeHOYyeTCsl UCMOMNb30BaTh NOBLILLEHHOR YncToThl a3oT no FOCT 9293.
BHyTpeHHAA nonocTb kopnyca Y3MP nepen 3anornHeHWeM a3oToOM AOMKHA ObITh NpeaBapuTenbHO NpoayTa
TEM e cambiM a30ToM. PekomeHayeTcs nepes nogadein asota us kopnyca Y3MP oTkavats Bo3nyx. Mpn atom
abconoTHOe gaBneHWe ocTaTtoqHoro Bosayxa B kopnyce Y3IMP gomkHo BbiTh He Gonee 2000 Ma.

Kopnyc Y3IP 3anonHAwT TeCTOBLIM ra3oM, NoKa AaBleHWe rasa He JOCTUIHEeT HeobxoaMMOro 3Hade-
HWS, paBHOIO cpegHeMy paboyeMy [aBIMeHUI0.

[MpoBogAT NpoBepky OaBrneHUa He MeHee YeM Yepes 1 4ac nocre 3anofiHeHUs Koprnyca TecTOBbIM ra-
30M. MlaMeHeHWe fgaBneHusa o3HavyaeT Hanu4ne NpoTeYdky rasa Yyepes sarnyiku. lNpoBepky Ha NPOTEYKN MOXKHO
NPOU3BECTU MbINTEHLIM PACTBOPOM.

12.3.3.2 lNpoeepky cmelleHusa Hyns Y3IP npoBogaT B COOTBETCTBUM C €ro 3KCMnyaTaluoHHOW JOKY-
meHTauwmen. [Ana atoro ¥Y3MP wnzonupytoT oT noTtoka rasa (cm. 12.3.3.1). MNMocne ctabunusaunn gaeneHua un
TemnepaTtypbl rasa Bo BHyTpeHHen nonocty ¥3MP (cm. Tabnuyy 8) NpoBOAAT MaMepeHue CKOpPOCTM MOTOKa
rasa no Kaxxgomy akycTudeckomy kaHany. MiamepeHHble 3Ha4eHns CKOpOCTK ra3a He AOMKHbl NpeBbiwaTh 40-
NMycKaemMoro 3HadeHus, ykazaHHoro narotosutenem. Ecnun 3aHavyeHne gonyckaeMoW CKOpPOCTW rasa npu Hyne-
BOM pacxofe He yKaszaHo M3roToBUTENeM, TO PEKOMEHOYETCHA NPOBEPUTL, YTO CPEOHANA CKOPOCTL NOTOKa rasa,
namepeHHas 3a 300 ¢, No KaxgoMy akyCTUYEeCKOMY KaHany He MpeBbIluaeT:

- 0,006 m/c npu 8, < 0,7 %;
- 0,012 m/c npn 0,7 % < 6,,=< 1,5 %;
- 0,024 m/c npu s, > 1,5 %,

roe Sm — npegen JonycKkaemow oTHocuTenbHoW norpewHoctr Y3MP.

Koppekuuto Hyna wkanel Y3MNP B noneebix YCNOBUAX JONycKaeTcs NMpov3BognTh MO METOAMKE M3roTo-
sutens Y3IP.

12.3.3.3 KadecTBOo curHana cu4uTalT yooBMeTBOPUTENbHbLIM, ECNU OTHOLLIEHWe YMcra UMMNYNbCoB, y4a-
CTBYIOLLMX B pacyeTax, Kk obLiemMy uncny umnynbcoB He MeHee 95 %.

12.3.3.4 lNpoBepKy OTKITIOHEHWA M3MEPEHHbLIX CKOPOCTEW 3BYKA OT PacyeTHOro 3Ha4YeHWs Mo Kaxgomy
aKyCTUY4eCKOMY KaHany W OTKIOHEHWUN 3HAaYeHWn M3MepeHHbIX CKOPOCTel 3ByKa Mo napam akyCTUYecKUX Ka-
HanoB He crnedyeT Ha4YMHaTk 4O TeX Nop, NoKa NokasaHWs n3MepsieMoll CKOPOCTKM 3ByKa B rase He OyayT ocTa-
BaTbcA B npegenax 0,2 m/c He meHee 10 MUHYT.

B kauecTBe 3Ha4yeHUM CKOpOCTen 3ByKa NPUHUMAIOT UX CpeaHue 3Ha4YeHns, M3MepeHHbIe 3a MPOMEXYTOK
BpemeHu He meHee 300 c.

Mo n3MepeHHbIM 3Ha4YeHWAM aBneHusi, TEMNepaTypbl U COCTaBa rasa (ecnv noBepoyHas cpefja — MHo-
FOKOMMOHEHTHBIN ra3) pacc4UTLIBAKOT CKOPOCTh 3ByKa (CM. 6.4.6) 1 NpOBOASAT ee cpaBHEHUE C M3MEepPEeHHBIMU
¢ npumeHeHveM Y3IP 3HavyeHusaMUN CKOPOCTHY 3BYKaA.

OTKNOHEHWSI N3MEPEHHbIX CKOPOCTEN 3BYKa OT PacyeTHOro 3Ha4YeHWs 1 pasnuyva CKOpOCTEeRn 3ByKa no
aKYyCTUYeCKMM KaHanam He O0MKHbl NpeBbIlWaTh YCTaHOBIEHHbIX U3roTOBUTENEM Npeaenos.

OueHky paboTtel Y3TP no peaynsrataMm M3amepeHuin CKOPOCTHN 3BYyKa PeKOMEHAYETCS BbINOMHATL C yye-
TOM CrneayLwux KpuTepues:

a) OTKITOHEeHWS pacYeTHON CKOPOCTH 3BYKa B rase 0T M3MEPEHHbIX CKOPOCTEW 3BYKa N0 KaXOOMY akycTu-
YeCKOMY KaHany OOMKHbl HaxoauTbcs B nNpegenax

A+ |8 (56)

col):

rae 8., — OTHOCUTEMbHasi NOrPeLHOCTb ONpeaeneHns CKOPoCTH 3BYKa;
A — napaMeTp, 3HaYeHUe KOTOPOro NPUHUMAIOT PaBHbLIM:
-0,1 % npn §,,< 0,7 %;
-0,2% npn 0,7 % < 6,,< 1,5 %;
-0,3 % npun 6, > 1,5 %.
3Ha4yeHue OTHOCMTENbBHOM MNOTPELLIHOCTH onpeaeneHnsl CKOPOCTU 3BYKa paccyuTbiBaoT no cdopmyne

2 9 05
By = i(ﬁcf + o,zsaT) , (57)
roe SCf — OTHOCHUTENbHaA NOrpeLlwHoCTb (lf'lﬂlfl paclwupeHHasa Heorlpe,ElEHEHHOCTb), npunucbiBaemas beHKLI,MO-

HanbHOW 3aBUCUMOCTH, MCHOJ’IbSyEMOF‘I AnA pacdeTta CKOPOCTU 3BYKa,
ST — OTHOCHKTEellbHasA NOrpewHOCTb n3mMmepeHna TemnepaTypbl ra3a.
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MpumevyaHne — Beuay mManoi YyBCTBUTENBLHOCTM CKOPOCTY 3BYKA rasa K M3MEHEHWIO JaBMeHus 1 B CBA3W C
TEM, YTO CKOPOCTb 3ByKa Npu OOMYyLWEHWW NOCTOAHCTBA nokasatens aavabaTsl NponopuyvoHaneHa KBaapaTHOMY KOPHIO M3
TepMoauHaMUyecKkor TemnepaTtyphbl, B hopmyne (57) He yUUTLIRAETCS COCTABNAKLWARA OT NOrPeLUHOCTU U3MEPEHUIA OaBne-
HWA, ¥ OTHOCUTENBHBIN KOIULMEHT YyBCTBUTENBHOCTU CKOPOCTH 3BYKA K UBMEHEHUIO TeMnepaTtypbl NPUHAT paBHeIM 0,5.

PekomeHayeTcsa Ons pac4eTa CKOPOCTU pacnpOCTpaHeHWst 3BYKa B rase NpUMMeHsTb 3aBUCUMOCTH, ONA
KOTOPbIX Scfs 0,1 %:;

B) OTKNOHEHWEe CKOPOCTEeRN 3BYyKa MO NMape akyCTUYeCcKUX KaHamnoB JOMKHO HaxoAWUThbCs B npedenax A
[cm. dbopmyny (56)].

12.3.4 B npouecce sKkcnnyaTaluu KOHTPONUMpYT nepenag gasneHus Ha YOI, 3HavyeHWe KOTOporo He
OOJIMKHO NpeBbIllaTh OMYCKAEMOro 3Ha4yeHus, yKa3aHHOro B ero nacnopTe.

MpumevyaHne — Heobxogumo y4uTeIBaTL, YTO NPU YHOCE (DUNLTPYHOLLErO anemMeHTa nepenag AaBneHus Ha
YOI' MOXeT yMeHbLUIATLCA.

KoHTponb TexHudeckoro coctosHus @I no peaynstataMm U3MepeHuin NoTepu AaBrneHus Ha HUX BbiNon-
HAKT Nepuogudeckn ¢ MHTEpPBanoM, YCTaHOBIMEHHbLIM cornacHo rpaduky paboT no TeXHU4YeckoMy obcryKu-
BaHuto YUPT.

PekomeHayeTcsa KOHTPOIb TEXHUYECKOro cocTosHKs Ol BLIMOMHATL HE pexXe O4HOro pa3a B Mecal.

MamepeHHoe 3Ha4YeHne nepenaga gasneHust Ha Ol cpaBHUBAKOT C KOHTPOMNbHLIM 3Ha4YEHUEM.

Ecnuv nepenag gaenenust Ha ®I npeBbillaeT KOHTPONbLHOE 3HavyeHue bonee Yem Ha 10 %, Heobxoaumo
NMPOBECTU €ro OYUCTKY.

KoHTponbHOe 3HayeHWe NOTepb AaBMeHUs Am ANA TeKyLMX YCNOBUA U3MepeHulr pacxoda u obbema
rasza paccuyuTbiBaloT nNo dopmyne

2
A = Q%L“ (58)
n (10*3 -DN)
roe & — KoathWMUMEHT rMapaBnMYecKoro conpotusnenus e,
P, q, — TeKyliue 3Ha4eHusi MNOTHOCTU U pacxoAa raza.

B copmyne (58) pekomeHOyeTca MCNONb30BaTh OEWCTBUTENBHLIN KO3 ULMEHT rMapaBNUYECKOro co-
npotueneHusa O, KOTOpbIA ONPefensatoT Ha HaYanbHOM 3Tane ero aKcnyarauuu no gopmyne

4
(1 03 -DN) n2Awm
= , (59)
89q3

roe  Am — 3HaYeHus noTepb AaBreHus rasa Ha ®IT;
P, g, — 3Ha4YeHusl NNOTHOCTM U pacxofa rasa, Npu KOTOpbIX U3MepANNChL NoTepu AasneHns rasa Ha ®rl.

13 OueHka norpewHoCcTH pe3ynbrata U3MepeHUn

13.1 O61KMe NnonoxXeHUs

13.1.1 OueHKy AoBepUTenbHLIX rpaHKL, OTHOCUMTENbHOW MOrpPeLHOCTU pe3ynsTatoB M3MepeHid MpoBo-
OAT B Lensax nogTBepKaeHusa cobniogeHna TpeboBaHni K TOUHOCTU M3MEPEHNIA.

[JoBepuTenkeHble rPaHULLI OTHOCUTENBHOW MNOrPELIHOCTM PE3yrkTaToOB U3MEpPEHU 0BBEMHOro pacxona
n/unv obbema rasa, NpUBEeEHHLIX K CTAHAAPTHEIM YCNOBUSAM, NPy MOBLIX COMETAHUAX U3MEpPSAEMBIX Napame-
TPOB NOTOKA U Cpefbl He JOMKHbI NPeBbILAaTh 3HAYEHWA, YCTAHOBIEHHbIX B pa3fene 5, Ans COOTBETCTBYOLLLE-
ro YpOBHS TOYHOCTU U3MEPEHUN.

Mpn NpoBeAeHUN M3MEPEHNIA pacxofa n obbema rasa, NpuBegeHHbIX K CTaHAapTHBIM YCNOBUAM, C NpuU-
MeHeHveM kanubpoBaHHbix CU, nonyckaeTcs NpoBOAMTE OLEHKY HEONPEOENeHHOCTU Pe3ynsTaToB uamepe-
HUA. ANrOPUTM OLEHKM HEOMNpPeaeneHHOCTU NPUBEaEH B NpUnoxeHun B.

13.1.2 [JoBepuTenbHbIE rPpaHULbl OTHOCUTENBHOM MOrPeLlHOCTU AOMKHbl BbIT NpeacTaBneHsl OBYMS
3HavaLuMu uudpamu.

13.1.3 NpaHuMUbl COCTaBNSAKLLEN OTHOCUTENbBHOW NOrPEeLIHOCTY pesynsrarta u3sMepeHu BENUYKUHBI V, Bbli-
3blBAEMOW OCHOBHOW MorpeLHocTeio CU, Soy, BbIYUCMAOT MO hopMynam:

- MPW M3BECTHLIX Npegenax AOoMyCcKaeMOoW OCHOBHOW abCONTHOM NOrpeLHoOCT Ay Unu OONyCcKaemon
OCHOBHOW OTHOCUTENbLHOW MNOrPELLUHOCTH eoy CH
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A
5., =—2100=0

o oy’ (60)
¥ y Y
- NP1 M3BECTHbLIX Npeaenax ,D,OI'IYCKBEMOPI OCHOBHON HDMBE,EIEHHOP[ norpewHocTn "{Oy cH:
©CNi HOPMUPYIOLLMM 3HA4YeHNeM SBNAETCA ANanasoH M3mMepeHni (y, -y,
Y = Vu.
Soy = Yoy —— (61)
eCcrmiM HOpMMPYHLWWUM 3Ha4YEHNEM ABITAETCA BerHMPI npegen MSMEDEHMF'I
Vs
‘Soy = Yoy T (62)

[paHuLbl coCTaBNALLEA OTHOCUTENBHOW NOrPeLHOCTN pesynsrata U3MepeHid BENUYMHbI i, Bbi3biBae-
MOW JOMNONHUTENbHON norpelHocTelo CH, 06ycnoBneHHon BHELLHEN BIUSIOLLER BEMWYUHON, Bny’ BbIYMCIAIOT
no copmynam:

- NPU HOPMUPOBAHUKW NpeaenoB OONYCKaeMblX 3HAaYEHU NOrpeLHOCTH NPU HaubonbLUUX OTKITOHEHMWAX
BHELUHEN BNUAKLLEN BENMYMHbLI OT HOPMAanbHOIo 3Ha4YeHus

A -
_ Ay _ Ye = VYu _
Spy =——100=y,, =——=0, (63)
Yy y
roe Am,, Yoy G)ﬂy — npepen gonyckaeMoi abconTHOW, NMPpUBEAEHHOW WM OTHOCUTENbLbHOW AOMNOMHUTENbLHOW
NOrpeLHOCTN, COOTBETCTBEHHO;
- MNP HOPMWPOBAHWM NPEAENOB AONYCKAEMbIX 3HaYEeHNI KO3 PULNEHTOB BNUAHUA
Any Ax -V, Ax Ax
y Axy, AX,, Ax,
roe Aﬂy, Tay eny — npegen gonyckaemon abconTHOW, NMPUBEAEHHOW M OTHOCUTENMbHON OOMNONMHUTENLHON

MOrPELUHOCTH NMPU OTKIIOHEHWUW BHELLUHEN BMUAIOLLEN BENTMYMHDI Ha AX,
AX — OTKINOHEHWE BHELLHEN BAKSIOLEN BENWYNHBLI OT HOPMarnbHOTo 3Ha4YeHus.
13.1.4 [JoBepuTenbHble rpaHuLbl OTHOCUTENbLHOW NOrPeLHOCTH By pe3ynsTaToB U3MEPEHWUIA BENMUYMHbBI
¥ BBIMMCAAOT No popmynam:
- MPY UCNOMNb30BAHUM M3MEPUTENBHON LEeNn NocnenoBaTenbHO coegnHeHHbix CHA

0,5
By =| X 8oy, * 20, || (65)

roe | — 4Mcno nocnegoBaTenbHO COegWHEHHbIX KOMMOHEHTORB MSMEDMTEJ'IbHOIh uenu, NCrnosib3yemblx Ond
namMmepeHunda BeIriM4uHbl y;
8 _ — COCTaBnsLLas OTHOCUTENbHOM NOrpelHOCTN pe3dynbrata M3MepeHMﬁI BEITMYUHBI Yy, Bbl3BaHHaA
OCHOBHOM norpewHoOCTbO i-r0 KOMMNOHEeHTAa MSMepMTEJ'IbHOﬁ uenu,;
m; — YWCINo BIMUAKLWNX BENMMWYNH Ha COCTaBNALYHO OTHOCUTENBHOW NMOrpewHoCTN peayrbrarta namepe-
HUA BEMNYUHBI Y, BHOCUMYHO I-M KOMTOHEHTOM L'I3MepMTEJ'IbHOI71 uenwu;
S,D.y,] = COCTaBJ'IFlI-OLIJ,E‘l‘FI OTHOCMTEHI::HOP’I. NorpeLlHoCcTn pe3ynberaTa M3MEHDEHMPI BEJ?II?LIMHbI Y, Bb[3BaHHaﬂ A0-
NMONMHUTENbHOW NOrPeLHOCTLH) -0 KOMMOHEHTa U3MEPUTENBbHOW Lenn OT j-U BNUAKLEN BENTNHYNHDI;
- Npu UCnonb3oBaHUM N3MEPUTENBHOIO KaHana ¢ HOpMUPOBaAaHHbIMU MX

- 0,5
2 2
oy =3+ 25, | - (66)
j:

roe Soy — cocTaBnAwLwas OTHOCMTENbHOM norpewHoCcT pesynbrata M3Mep9HMPI BENTMYKMHbI Y, Bbl3BaHHaA
OCHOBHOM NnorpewHoOCTb0 N3IMEPUTENTbHOTO KaHana;
8 . — cocTaBnAwLLaa OTHOCUMTENbHOM MOrPELLHOCTH pesynbrata M3MEpPEHU BENUYMHbBI V¥, Bbl3BaHHa#

Ay - . .
OOMNONHWUTENBbHOW NOTPEeLHOCTbO N3MEPUTENBHOIO KaHarna oT j-1 BrnuAarLwWwen BermM4rHbl.
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13.1.5 [JoBepuTentHble rpaHuLbl OTHOCUTENbHON NOTrPeLUHOCTH Sy pe3ynsTaTtoB U3MEepPEeHUA BENUYMHBI
Y, KOTopas cBsi3aHa (YHKLWOHANLHON 3aBMCUMOCTBIO C M3MEPAEMbIMU BENUYUHaMK y; (HanpuMep, Temnepa-

TYpOiA, AABNEHNEM, KOMMOHEHTHBIM COCTABOM) ¥ = f(y4, Vo, ..., ¥,,); BBIMUCAAKT No popmyne
2 o 5 o
8, = (Syf) +Z‘1ﬁy,6y, , (67)
=

roe Syf — cocTaBnaArLWan OTHOCUTENBHOMN norpewHocTn, npunmucbiBaemas beHKLIMOHaJ'IbHOﬁ 3aBUCMMOCTHN,
TSy’ — OTHOCM:I'EJ'II:H!::H?I KOSCIJCDVILIME.‘HT HyBCTBUTENBHOCTW BENMUYUHBI ¥ K UBMEHEHNHD 3Ha4YeHusA i~ n3me-
pAeMOUn BENNYUHBI,
Syi — AOBepuUTENibHbIE TPaHnLUbl OTHOCWUTENbHOMN norpeLHoCcTn pe3yneLraTtoB MsmepeHmﬁ BENUYKNHBI ;.
|_|pVI M3BECTHbLIX TpaHuuax abconTHOR NnorpewHoCcTn Ayf WU OTHOCUTENbHOW pacumpeHHoﬁ Heonpe-
neneHHoctn U o npUnucbiBaemblX CDYHKLI,VIOHEJ'II:HDIPI 3aBUCHAMOCTH, 3Ha4YeHue Syf BbIYUCNAKT MO cbopr\nyne

d

Ayy ;
y ==, 100 =Uj,. (68)

OTHoCHTENbHbLIA KO3 PULMEHT YYBCTBUTENBHOCTM ﬂ%‘ BbI4YMCNAT no hopmyne
Yi
T T R O
ﬁy’ = fy,_ , (69)
Y
rae f;,i— YacTHas npovaBoAHasa yHKUUM F o y,.
Ecnu HenseecTHa MaTeMaTUMyeckas B3aUMOCBSI3b BEMWYUHbLI ¥ C BEMUHYUHON y; Unun anddepeHumnposa-
Hue dyHKUMK f 3aTpyAHEHO, 3Ha4YeHWe YacTHOW NPON3BOAHOM fj’ﬂ- BbIMUCIIAOT NO hopMyrne

., Flyi +Ay;) - f(y;)

_ ] 70
Yi Ay, ( )

rae Ay; — npupalleHue i-ii UsmepseMor Benu4rHbI.

3HaueHne npupalleHnsa aprymeHTa Ay; pekomeHayetca Bbibupate He Gonee 1/2 aGcontoTHOW norpetu-
HOCTU BENUYMHbI ;.

13.1.6 MpaHuLbl OTHOCUTENBHOW NOrPELIHOCTU Pe3ynNLTaToB U3MEPEHUIA BEMMYMHBI i, KOTOPas NpuHATa
YCIOBHO-NMOCTOAHHOW, BBIMUCAAKOT No popmyne

Y ~ Vmi
6y — max min 100, (71)
Ymax * Ymin
raoe ymax’ ymin_ rpaHnLbl B%ﬂHqMHbl Yy 3a nepmo BpemMeHu, B KOTOPOM BeNMMHMHA y NpUHATAa B Ka4decTBe
NMOCTOAHHOMW.

13.2 ®opMynbl pacyeTa OTHOCUMTENbHOW NOrPeLHOCTH pe3ynbTaTta M3MepeHn pacxoa rasa

13.2.1 OTHOCUTENbHYIO MOTPELUHOCTL Pe3ynLTaToB U3MepeHuii 06bLeMHOro pacxoa rasa, NpuBeaeHHo-
ro K CTaHAapTHLIM YCMOBWAM, BLIYUCTSIOT Mo hopMynam:
- MPU MPUMEHEHUM METoda «p-NepecyeT»

05
, =| 8, %+ | (72)
- nNpyn npuMmeHeHnn metToga «T—ﬂepeC‘-IeT»
2 2 2 2 2 2 0.5
84, :[5% +82+82 487 482 +82m] , (73)

- NPV NpUMeHeHU MeToaa «p TZ-nepecyeT»

0,5
§, =82 +82+(1-9 282+(1+1‘} )282+82 74
9 ~|“q, "B Z,| “p Z ) PryQgz | (74)
rae qu— COoCTaBnAwoWwasn, 06yCJ'IOBJ'IeHHaﬂ NOrpeLwHOCTbO M3MepeH1flb7I obbemMHoro pacxoga rasa npu
pa6qu|x YCIOBUAX;]
42
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SB — CocTaBnawoLwan, OGyCJ’IOBJ’IEHHaﬂ anropuTMmom BbIYUCMEHUA 0BBLEMHOro pacxoga raasa,
npuBedeHHOro K CtTaHgapTHbIM YCITOBUAM, U €ro nporpaMmMHON peann3aulnen;

Sp — CocCTaBnAawLWada, OGyCJ’IOBJ’IEHHaﬂ norpewHoOCTbH VI.?.MEDEHMI;‘I NMNOTHOCTWK ra3a npu paGoqu ycC-
NOBUAX;

Spc — CocTaBndAwLwan, OGyCJ'IOBJ'IEHHaFl norpewHoOCTbO HSMEDEHHH WInn pac4deTa NNnoTHOCTK ra3a npw
CTaHOapTHbIX YCNOBUAX]

Spn — COoCTaBnAawLlan, OGyCHOBJ’IEHHaﬂ NPpUHATMEM OaBleHUA ra3a 3a yCrnoBHO-NMOCTOAHHYH BENMUYNHY,

8-,— — COoCTaBndaLwas, DﬁyCJ’IOBJ’IeHHaH norpelwHoCTbO M3Mep6HMI?I TeMnepartypbl ra3a,
82 — CocCTasnAawLwana, OGyCJ’lOBJ’IEHHaﬂ NPUHATUEM KOSCbeVILI,VIEHTE CXKUMaemMoCTh npwu paﬁoqu ycC-
NOoBHUAX 3a YCITOBHO-MOCTOAHHYO BEITMYUHY,
8ch — COCTaBnawLwan, 06ycnoan9HHan NMPUHATHEM I{OSCt)CbMU.MEHTa CXHMMaeMOCTH Npn CTaHOAapTHbLIX
YCIOBUAX 34 YCNOBHO-NOCTOAHHYH BENMUYUHY,

ﬂzp — OTHOCUTENbHbLIA KOS ULMEHT YYBCTBUTENBLHOCTU KO3 ULMEHTA CKUMAEMOCTH NpK pabounx
YCMOBUAX K U3BMEHEHWI0 AaBNeHUs;
8, — cocTasnsiolas, 0BycrnoBneHHas MorpellHOCTLH N3MepeHmii abConTHOTO AaBMNEHNs rasa;
B, — OTHOCUTENbHbIM KO3 (ULMEHT YYBCTBUTENBHOCTU KO3 PULIMEHTA CHUMAEMOCTH NpK pabounx

YCIOBUAX K UBMEHEHWID TEMIMEepPaTypbl;

SZ/Z — cocTaBnAwLwasn, obycnoBneHHasa MOTPEeLUHOCTbI0 onpegeneHnsl OTHoWeHUs KoadduuneHTa
) CXMMaeMoCTH rasa npv paboumx ycnoBuax K KOaOUUNEHTY CKUMaeMOCTV NpY CTaHO4apTHbLIX
ycnoBuax 6e3 yyera NorpeLHocTM M3MepeHuii AaBfieHns U TeMmnepartypbl.

13.2.2 B cny4ae npumeHeHna VBK, peanusyiowero metoq «pTZ-nepecyet», U y kotoporo MX Hopmu-
poBaHbl ¢ yyeTtom MX CW gaBneHus 1 Temnepartypbl, 4OBEPUTENbHbIE rPaHKLIbl OTHOCUTENBHOW NOrPeLLIHOCTH
pesynbTaToB M3MepeHunih o0beMHOoro pacxoda rasa, NpPUBe4EHHOro K CTaHAapTHBIM YCMOBUSM, ch, BbIYUCTISIOT
no dpopmyne

0,5
2 2 2 ’
5, =[32 +8fex +8%,7 | - (75)

rae 85k — CocTaBnsioLas, obycrnosneHHas norpewHocTso BK;

SZ/ZC — cocTaenswouwas, obycrnoBneHHas MOrpelwHoCcTb0 ONpefeneHns oTHOWeHUA KoadduuneHTa
CXKMMaeMoCTH ra3a npy paboymx yCrnoBusxX K KOIPULMEHTY CKUMAEMOCTH NPU CTaHAAPTHBIX
yCNoBuAX.

13.2.3 B cny4ae npumeneHns MBK, peanusytowero metog «pTZ-nepecyeT» U y kotoporo MX HopmMupo-

BaHbl ¢ yyeTtoM MX CW gaeneHusa v TemnepaTtypbl W MOrPELWHOCTY pacyeTa KoadhPULMEHTOB CKMMaeMOCTH,
JoBepuTenbHble rPaHuLbl OTHOCUTENbBHOW MOTPELHOCTY pPe3ynbLTaToB namMmepeHuii 06bLeMHCro pacxofa rasa,
NpYMBEAEHHOTO K CTaHAAPTHBIM YCIOBUWSM, ch BbIYMCOSAOT Mo dopmyne

8g, = [8% + 830> (76)

13.2.4 B cnyvae npumeHenns MBK, peannsytowiero metog «pTZ-nepecyer» u y kotoporo MX Hopmupo-
BaHbl ¢ yyetoMm MX CW obbemHoro pacxopa rasa npu pabounx ycrnoBusix, JaBNeHUss U TemnepaTypbl, JoOBe-
pUTENbHbIE FPAHULbI OTHOCMTENBHOW MOrPELUHOCTU Pe3ynbTaToB M3MepeHuin o6beMHOro pacxoaa rasa, npm-
BEAEHHOro K CTaH4apTHbLIM YCIOBUAM, 8%, BbI4MCNAKT No dopmyne

2 2 053
8, =[Stk + %7 | - (77)

13.2.5 B cnyvyae npumeHeHna VIBK, peanuayowero metoq « T-nepecyet» n y Kotoporo MX Hopmupo-
BaHbl ¢ yyeTtom MX CU TemnepaTtypbl, 4OBEpPUTENBHLIE TPAHWLLI OTHOCUTENBHOW MOrPEeLLUHOCTY pe3ynsTaToB
namepeHnin obbemMHoro pacxoga rasa, NpUBEOEHHOIO K CTaHAAPTHbLIM YCMOBMWSAM, ch’ BbIYUCAAT No hopmyne

0,5
2 2 2 2 2 !
5q, = |82 +ohex +82 +83 +83 | . (78)

13.2.6 B cnyyae npumeHeHua VIBK, peanusylowero metoq « T-nepecyet», u y kotoporo MX HopMmupo-
BaHbl ¢ ydeTtoMm MX CW obvemMHoro pacxofa raza npu paboumnx yCnoBUsIX U TeMnepaTypbl, [OBEPUTENBHbIE
rpaHWUbl OTHOCUTENBHOW NOrPELIHOCTM pPe3ynbTaToB U3MepeHWA 0OBEMHOro pacxofa rasa, NpUBeaeHHOro K
CTaHOapPTHLIM YCNOBUAM, ch, BbIYMCIIAOT No hopmyne
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0,5
2 2 2 2 '
g, = |Shex +85 +85 +8% |- (79)

13.3 CocTaBnsolMe NOrpelHOCTU pe3ynLETaToB U3MepeHMid pacxoda rasa

13.3.1 CocTaBnswLly, 06ycnoBneHHYH MorpelHocTb0 M3MepeHuin 06 bEMHOro pacxoda rasa npw pa-
B0OYMX YCNOBUSAX, BLIYUCMSAT Mo hopmyre

0.5
2 2 !
8, =|8%anp +83 | +85+ 07, (80)

rae dygnp — FPaHWLbl OTHOCUTENbHOW NOrPeLHOCTH pe3ynbTaToB U3MepeHui 06beMHOro pacxofa rasa npu
pabounx ycnoeusix ¢ npumeHeHuem Y3IP;
Snp — rpaHnLbl OTHOCUTENBHOWM NorpewHocT npeobpa3oBaHns BeixogHoro curHana Y3MP.

3HaueHue 6 BLIYMCIAKT o dopmyne (33), a 3HaveHue eb,Tp — no cdopmyne (A.7) npunoxeHus A.

13.3.2 CocTtaenswLyto, 0DyCNOBEHHY0 NOrPeLIHOCTbI0 M3MepeHMin abconiTHOMO AaBneHus rasa Bp
BbIYMCNAT NO popMynam:

- Npv NnpUuMeHeHun npeobpa3soearteneit abconmOTHOro AaBneHns

| 0.5
8,=| 28 | (81)
i=1

rae | — 4ucno nocnefoBaTenbHO COEAUHEHHBIX KOMMOHEHTOB VISMEDV!TeﬂbHOI:‘"I uenun, ncnonb3yemblx OnA
n3MepeHns M30LITOYHOTO 4ABMEHUS;
8,0,' — rpaHunLbl OTHOCUTENBLHOW MOrPEeLLUHOCTH pe3yneraToB N3MepeHNr abconwTHoro OaBneHud rasa j-ro
KOMMNOHEHTA, BXOAALWEro B COCTaB U3AMeEPUTENbHOU Uenn C y4eTOM OONONMHUTENBbHbIX COCTaBNAR-
WnX NnorpewHoCT, Bbl3BaHHbIX BHELWWHUMW BINUAKNLWKWMW BENMUYUHAMUA,

- nNpyv NpUMEeHeHnn HDEOSDBSOBaTEﬂlBﬁ M30bITOYHOTO AaBlrneHna

2 2 !
P 2 P. 2
8. = _V'J 8 +[_a) 8 , 82
p [ D E{I i Jol Pa ( )

rae SPW — rpaHuLbl OTHOCKMTEMbLHOW NOrPeLLHOCTU pe3ynLTaToB M3MepeHnii M3bbITOYHOro AaBneHus rasa i-ro
KOMMOHEHTA, BXOASILLEro B COCTAB U3MEPUTENBHON LEnu ¢ Yy4eToOM AONONHUTENbHLIX COCTaBMAK-
LUMX MNOTPELHOCTH, BbI3BAHHbLIX BHELUHUMW BIUAKOLWMMU BENNYMHAMM,
Spa — rpaHuLbl OTHOCUTENbHOW NOTPELLIHOCTA Pe3ynNLTaToB U3MepeHnit atMoctepHoro aBneHns ¢ yve-
TOM OOMONMHUTENbHbLIX COCTABMALWMNX NOrPELUHOCTH, BbI3BAHHBIX BHELUHUMW BMUAIOLUMK BENU-
YMHAMU.
Ecnun atmocdepHoe gaeBneHne okpyxarollero sosayxa unu abconioTHoe AaBreHne rasa npuHATO yc-
TNOBHO-NOCTOSAHHOW BEMUYUHOW, TO COOTBETCTBYIOLLME 3HAYEHUSA Spa, 6p BblUMCNAT No dopmyne (71).
13.3.3 CocTasnsioLyto, 06yCNoBNEHHY0 NOrPeLIHOCTLI0 M3MEPEHUA TemneparTypbl rasa, 6, BblYMCna-
0T no popmyne

| 0,5
2
oy =| 287 | (83)
i=1

rae | — 4Mcno nocnefoBaTenbHO COEAWMHEHHbIX KOMMOHEHTOB U3MepUTENbHOW Lenu, UCNonb3yembix AN
M3MepeHnsa TeMnepaTtyphl;
57‘,- — rpaHuLbl OTHOCUTENBHOW NOrpeLHOCTH Pe3ynsLTaToB M3MEepPEeHUn TeMneparypbl rasa /-ro KOMNoHeH-
Ta, BXOOALLEro B COCTaB M3MEPUTENbHON Leny ¢ y4eTOM AONONHUTENbHBIX COCTABNAKLLMX NOrpeLL-
HOCTW, BbI3BAHHbIX BHELLUHWUMUW BrUAKOLLWMW BENUYUHAMM.
13.3.4 paHWLbl OTHOCUTENbLHOW NOTPELUHOCTM Pe3ynbTaToB M3MEPEHWUIA NITOTHOCTM rasa npv paboynx u
CTaHOapTHbIX YCNOBUAX BbIYMCNAKOT No hopmynam, npueedeHHsim B 13.1.3 u 13.1.4.
Ecnv nnoTHOCTL rasa npu cTaHAapTHbIX YCIOBMAX ONpenensatoT pacyetomM, Hanpumep no NOCT 31369,
TO 3Ha4YeHue Spc OLEHMBAKT B COOTBETCTBMM C TpeDBOBaHWAMKW HOPMaTUBHbLIX [OKYMEHTOB, pernamMeHTUpYyHo-
LWMX NPUMEHAIeMbI MeTO pacyeTa.
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Ecnn nnoTtHoCTh rasa npu CTaHOapTHbIX YCITOBUAX NPUHATA YCJ'IOBHO-I'IOCTOHHHOPI BEMWYMHON, TO 3HaYe-

Hue Spc paccuuTbIBaKT Nno dopmyne (71).

13.3.5 CocraBnsiouwyo, obyCrnoBneHHYK NOrpellHOCTbI0 OnpedeneHnss OTHOLEeHUS KoadduumneHTa

CKUMaeMoCTU rasa npu paboumnx ycrnoBusx K KoadULMEHTY CUMAEMOCTY ra3a NpKu CTaHAAapTHLIX YCIOBUAX
877, BEIMVCTIAOT MO hopmynam:

pe

pe,

roe

- ANda OOHOKOMMNOHEHTHOro rasa
2 2 2 o2 2 2 o
) =185 +05 +05 8, +05 8 :
ZIZ, z, ch z,°p Z; T (84)

- ONA MHOTOKOMIMOHEHTHOIO rasa npu pacyete KOBCbeI/‘ILlMEHTa CXKUMaeMOoCTU No AaBNeHWUD, TEMNepaTy-
M KOMNOHEHTHOMY COCTaBY rasa

N 2705
2 2 2 g2 2 g2 :
82,7, =| 97, +8ch wzpapszaT+2(«3(Z,ZC)Xaxf) , (85)
i=1 !

- OnNA MHOTOKOMIMOHEHTHOIO rasa npu pacyete KOBCbeVILlMEHTa CXKUMaeMOoCTU No AaBNeHWUD, TeEMNepaTy-

MMOTHOCTK rasa Npu CTaHAAPTHbIX YCIOBUSX, COAEPXaHWIo a3oTa M AUoKcKaa yrmepoaa
05
_|s2 2 2 2 2 g2 2 2 2 2 2 2
52/26 = Bzf +SZC +95 6 + 105 8 +ﬁ(ZIZ} Sp +1‘}(le) SX +13‘(le) 8 . (86)
37 SZ — [oBepuTenbHble rpaHuLbl OTHOCUTENbHbBIX MOrPELUHOCTEN, NPUNUCaHHbIE ypaBHe-

HUAM, MPUMEHsIeMbIM ANA pacyeTa KoadhduLuMeHTa CxKMMaeMoCcTH Npu pabodmx u
CTaHAapTHLIX YCNOBUSIX COOTBETCTBEHHO;
ﬂzp, ¥, — OTHOCUTENbHLIE KOS(MUUNEHTEI HYBCTBUTENBHOCTI KOIDPUUMEHTA CKUMAEMO-
CTW rasza npu paboumx yCrnoBusx, K U3BMeHeHW0 JaBneHus U TeMnepaTypsl rasa co-
OTBETCTBEHHO;
Y2z pe Nz/zxy — OTHOCHTENBHBIE KO3 ULMEHTEI YYBCTBUTENBHOCTU OTHOLUEHMWS KO3(ULMEHTa
Yz xa 1‘}(2/20)xy CKUMaeMOCTU raza npu paboumx ycrnoBusIX K KO3PPULMEHTY CKUMAEMOCTU raza
npu CTaHOApPTHBIX YCMOBUAX K W3MEHEHWI0 MIOTHOCTWM rasa npu CTaHOapTHbIX
YCINOBUSIX, COAEpXaHWUa i-ro KOMMNOHEeHTa rasa, asoTa U QuoKkcuaa yrrnepoga cooT-

BETCTBEHHO;
Spc — paHuubl OTHOCUTEINBHOW NorpeLHoCTH pe3ynbraToB onpeneneHnd NoTHOCTK rasa
Npu CTaHA4apPTHbIX YCNOBUAX]
SX," Sxa, 8Xy — AoBepuTenbHbIe TPaHUbl OTHOCUTEINbHbIX I'IOFDELIJHOCTSIZ pe3ynbTaTtoB M3Mep8HMl7'l

cofiep:KaHus i-ro KOMMNOHeHTa rasa, asota WU QUoKcUda yrnepona, CoOTBETCTBEHHO.
Mpw BblMMCNEHMK cocTaBnALLWEeR, 0byCnoBNEeHHOW NOrpeLlHOCTbO onpegeneHnst OTHoOWeHWs Koadydu-

UumneHTa COKMMaemMoCTW ra3a rnpu paGqux YCNoBUAX K KDBCbeMLI,ME'HTy CKMMaemMoCTW rasa rnpum CtaHgapTHbIX

yC]'IOBVIFIX bea ydeTa norpelwHoCcT MSMEDEHMM AdaBleHunda n TtemMmnepatypbl 821‘2 3Ha4YeHnAa CoCTaBNAKLWKMX

2 2
6 u f}z 8T NPUHMMAIOT PaBHLIMU HYIHO.
Ecnm KO3 ULIMEHTEI CUMaEMOCTU NMpu paBounx 1 cTaHOAPTHBIX YCNOBUAX NPUHATBI YCNOBHO-MOCTO-

SHHBIMW BEMUYMHAMU, TO COOTBETCTBYIOLUME 3HAYEHUS 35, &5 BBIMUCNAKT NO hopmyne (71).
C

roe

13.3.6 OTHOCUTENbHBLIA KO3DPULNEHT YYBCTBUTENBHOCTH 1‘}(2/20))([, BbIYMCNAIT No hopmyne

L2 ~Z1Z, %2
Bziz,) = 3 = IZC- (87)

Xj _Xf

Z,Z, — koatULMEHTEI CKUMAEMOCTM rasa npyu pabounx U CTaHAapTHLIX YCMOBUSX, COOTBETCTBEHHO
paccYyuTaHHble Npy 3agaHHOM KOMMOHEHTHOM COCTaBe rasa;

Z*, Z} — Koah(pnUMEeHTbI CXMMaeMOoCTH rasa npu paboymnx 1 CTaHAapTHLIX YCIIOBMAX, COOTBETCTBEHHO
BblYUCMNEHHbIE NPKU 3aA4aHHOM KOMMOHEHTHOM COCTaBe rasa ¢ npupallieHuemM Oonu i-ro KoMmno-
HEeHTa rasa U HOpManu3oBaHHOM Mo opmMyne
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X.
—L— npuj=#i
. 1+ij
X = Xj+ij anj—i, (88)
1+ Axy

1

roe Ax; — npupalleHue OOMNU -0 KOMNOHEHTa rasa.

1]3.3.7 JoBepuTenbHble rpaHUUbl OTHOCUTENBHOW MOrPeLHOCTH Pe3ynsTaToB ONpefereHusl cojepka-
HWS j-ro KOMMOHEeHTa rasa §, ycTaHaBMuBaloT Ha OCHOBE MokasaTenen TO4HOCTH npumeHsemon MU.

Ecnu copepxaHue /-r0 KOMMOHEHTa rasa MPUHSATO YCMNOBHO-MOCTOSHHOM BEMUYUHOM, TO 3HaYeHue §,
paccyuTbiBatoT no dopmyne (71).

13.4 OueHMBaHWe NOrpeLHOCTN Pe3ynbLTaToB N3MepeHUn obbema raza

Mpn oueHKe A0OBEPUTENbHbIX FPaHWL, OTHOCUTENbBHOW NOrPEeLIHOCT n3MepeHnin obbema rasa, npuse-
OEHHOr0 K CTaHAapTHbIM YCNOBUAM, YHUTLIBAKOT COCTaBMNAKLMeE, 0BYCMNOBMEHHbIE MOTPELLHOCTBI M3MEPEHU
06beMHOro pacxofa rasa, npMBeeHHOro K cTaHAapTHbIM ycrnoBuaM (cm.13.2 n 13.3), u pag 4ONONHUTENbHbIX:

- cocTaBnawuas, obycrnosneHHas NorpelHOCTLI0 ONpeaeneHns UHTepBana BpeMeHu o, B TeYeHUe Ko-
TOpOro BeluMcnaT 0b6beMm rasa,

- cocTaBnsawLlas, obycnoBneHHas AUCKpeTU3aluuen aHanoroeeix curHanoe CY Bo BpemeHu Sﬂy.

Ecnun 3HaveHue d_ He npesbliwaeT +0,02 %, To OoNycKaeTes ero He y4uThiBaTh Npu pacyeTe J0BepuTenb-
HbIX FPaHUL, OTHOCWMTENBHOM NOTPELLHOCTN U3MEPEHNIA 0O6bema rasa, NPUBEAEHHOTO K CTaH4aPTHLIM YCIOBUSAM.

3HadeHune Bﬂy ONA KaXO0W W3MepsieMOol BENUYMHbI BbIMMCNAT Mo dhopMyne

05 5 it 05

200( At At —\2 At . - -
B = Sy -7)f -| ———— ) (Yian — ,
By =77 | -1, T T, H(y, 7) T, — Ty — AT ;(y, Iyia-7) i

rae Yy — cpepHee 3Ha4YeHWe BeNUYMHbI ¥ B MHTepBane (T, — T,);
¥; — 3Ha4eHue Benu4uHbl y B i-1 TOYKE B MHTepBane (T, — T,) C Liarom AUCKpeTnaaumm AT;
T,, T, — BPEMSs Ha4yana v KoHLa nepuona BpeMeH! UHTETPUPOBaHUSI, COOTBETCTBEHHO C.

3HaveHne Sm/ recMeTpuYecky CyMMUPYHOT C JOBEPUTENbHBIMU FPaHULamMu OTHOCUTENEHOW MOrpeLLHo-
CTW peaynkTaTa M3AMepeHUin BENWYUHBI ¥, BbIYMCNEHHOW B cooTBeTcTBuKM ¢ 13.3.1—13.3.4.

3HaveHne Sﬂy MOXET DbITh OLEHEHO Nocse U3MepeHu, MO3TOMY ero y4eT BO3MOXeH TOMNbKO B peankb-
HBIX YCNOBMAX akcnnyatauun. Ecnu wHTepean guckpetvsauun He Bonee 1 ¢, To 3Ha4eHune Bﬂy JonyckaeTcs
NPWHUMAaTL PaBHbLIM HYIH.
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MpunoxeHune A
(cnpaBo4yHoe)

I'Ipoue.qypa pac4eTa gononHuTen bHOW norpewHoOCTN H3MepEHVtﬁ pacxoga u ob6bema raza,
OﬁyCHDBHEHHOﬁ U3MeHeHUuemMm reoMeTpnuiyeCKMx napameTpoB Kopnyca
ynbTpa3ByKoBOro npeoﬁpasoBaTenﬂ pacxoga

PacyeTt gononHnTensHoOW NOrpeLlHocT U3MepeHnin pacxoga v obbema rasa, obycnoBneHHon n3ameHeHMeM reome-
Tpuyeckux napameTpos kopryca Y3[P, BeINONHSAOT ¢ ydeToM [2] B cnedytoLlen nocrnegoBaTenbHOCTH:

a) paccYUTLIBAOT AONONHUTENBHYK NorpelwHocTe Y3MP, Bbi3BaHHYH0 OTKNOHEHMEM TemnepaTypbl rasa npu pabo-
YKMX YCNOBUMAX OT TEMMNEpPaTypbl rasa, Npy KOTOpoi npoeoauMnock onpeaenerHue ero MX, no dopmyne

0, 7= 3000 - AT, (A1)

rae AT =T - T, — pa3HOCTb TeMnepatyp rasa npu pabounx ycnoBuax v npu onpefeneHun MX y3rp;
0 — TeMnepaTypHbIi KO3PHULUEHT NUHENHOTO pacluMpeHns MaTepuana kopryca Y3lP;

6) paccuynTbIBAKOT OOMONMHUTENBHBIE HAMBONbLUYIO U HAUMEHbLLYID BO3MOXHble norpewHocty Y3MP, BbizBaHHbIE
OTKMOHEHMEM OaBMNEHUs rasa npu paboyux ycrnoBuax OT AaBNEHWA rasa, npy KOTOPOM MPOBOAWMOCH ONpPeaeneHue ero
MX no chopmynam:

= Ap
85, pmax =400K g4 [—R2 — +u]?, (A.2)
R? T+ = 1-2u) | Ap
Op pmin = 400K52( ( R)z 7,,2( ) iz (A3)

rae Ky u Ky — KoadduumeHTsl, yuuTbiBatolme cdopmy kopnyca Y3IP 1 ero coeamHeHue ¢ UT;
r — BHYTpPeHHWA paguyc kopnyca Y3IP wnu yqactka UT B mecTe ycTaHOBKM HaknagHblx MOA, m;
R — HapyxHbIi pagunyc kopnyca Y3IP unu yqactka VT B MecTe yCcTaHOBKW HaknaaHbix M3A, M;
Ap = p—p,, — Pa3HOCTb aBGCONIOTHLIX AABMNEHWIA rasa npu paboynx ycrnosuaAx v npu onpeaenequn MX Y3rP.
Ecnu kopnyc Y3IP umeeT HeuunuHgpuyeckyto dopmy, To 3HadeHne R B cpopmynax (A.2) u (A.3) npuHUMALOT paB-
HbIM MOMOBUHE HapPYXHOTo NonepeyHoro pasmepa kopnyca Y3IP B Touke MUHUMAaNbHOW TOMLWMHBI €r0 CTEHKM.
3HaveHune koadhcpmumneHTos Koy n Ko, NpyHMMaloT paeHeiM 1, ecnu donanuel koprnyca Y3MNP unu cekumin T pac-
nonoxeHbl Ha pacctoaHne Bonee 2R ot mecTa pasmelyeHuna NOA, kak nokasaHo Ha pucyHke A.1.

CaapHoit Wwos > 2R

Kopnyc Y3IP

PucyHok A.1 — BapuanTbl pacnonoxenus [3A oTHOCUTENbHO dnaHues, Npy KOTOPbIX 3HaveHns K  NpuHYMaroTCs
paBHbIMU 1

Ecnu donaHubl kopnyca Y3IMP unu cekunin T pacnonoxeHbl Ha paccToAHUM MeHee Unu pasHom 2R oT mecTa pas-
MelleHus MN3A, To pacyeT KoaddPUUMEHTOB K BbINOMHAKT Mo PopMyrne
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wWt+y+z
Ks1=Ks2= B '
6R
roe w, ¥, Z — paccToAHKUS, yKa3aHHble Ha pucyHKe A.2.
Ecnu noboe 13 3HaveHun w, y, z Byaet bonble YeM 2R, To 3To 3Ha4eHUe NpUHUMaeTcs paBHeIM 2R.

| > 2R X Z<2R

0,5x 0,5x

PucyHok A.2 — BapuaHTbl paamelleHns NM3A 0THOCUMTENLHO (hriaHLEes, NpU KOTOPbIX 3Ha4eHUA K paccUUTLIBaIOT Mo
cdopmyne (A.4)

Ecrm kopryc Y3IP umeeT He uunuHapryeckyto hopmy, To pacdeT koathduumneHToB Ky 1 Ky, BEIMOMHAT Mo ¢op-

Mynam:
H? +1r2
2 _z k
Ks1=0,5|1+———— ; (A.5)
he+r
22
H? (14 )+ r% (1-2p)
K., =0,5(1 it (A.6)
2 =Y, + ) .
° h2 (1) +r2 (1-2u)
22
rme H — nonoBMHA HAPYXHOro NonepeyHoro paamepa kopnyca Y3MNP B Touke MakcUMarnbHOMN TOMLLMHBI €70 CTEHKX;

h — NonoBWHA HApPYXHOro NonepeYHoro paamepa kopnyca Y3MNP B ToUKe MUHUMANLHON TOMLLWHEI €70 CTEHKM;
B) paccYMTLIBAKOT 3HAYeHWe [ONONHUTENBHOM NOrpellHOCTH, 06YCNOBNEHHOI N3MEHEHWEM TEMMEPATYPLI U AaBIEe-
HWsi rasa, no chopmyrne

Bp1p = |eb‘r +0,6(0,,,  +8,, . (A7)
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MpunoxeHune b
(pekomeHgyeMoe)

CDopma aKTa noareBepxaeHuAa peanm3yemMocT MeTOOUKN M3MepEHMI:I

HaWMeHOBaHWE IPUAMHECKOro N1UA UMM MHAWBUAYaNbLHOrO NPeanpuHuMaTens

AKT
noATBepXAeHUA peannlyeMocTM MeTOAMKU U3MepeHnn pacxoda n o6bema rasa, U3NoXeHHOW
B MOCT 8.611
oT « » L.

Ha

HaMMeHoBaHWe npoeepsemoro obbLeKTa, yana n3aMepeHum

Agpec

OcHoBaHWe: BBOA B 3KCNAYATALMIO, PEKOHCTRYKLINA

(HEHY)XHOE 3a4epKHYTL)

1 MNepedeHb CpeacTe N3MepeHuit

2 Hannyue 1n KoMnnekTHOCTb SKCI'IJ'IyaTaL!,VIDHHOﬁ AOKYMEHTaUMKM Ha OCHOBHbIE N OONONMHUTENbHbIE CpEOCTBA MSMGPEHMﬁ,
BCnomoraTternbHbie M JONONMHUTENbHbIE yCTpOﬁCTBa

npu OTCYTCTBUM yKa3aTb CPEACTBA M3MEPEHUI W YCTPOWCTBA, Ha KOTOPLIE OTCYTCTBYET AOKYMEHTaLNS

3 CocTosiHUE ¥ yCNOBUS 3KCNNyaTauuy CpeacTB U3MepeHuin

COOTBETCTBWE, HECOOTBETCTBME TpeBoBaHUAM JKCNNYyaTaLUWOHHOW AOKYMEHTaUuK,

YKa3sbelBalOTCAa AMana3oHbl U3MEHEHWA NapaMeTpoB oxpymarom,eﬁ cpeibl 1 rasa

4 CoOTBeTCTBME XapaKTEPUCTUK CPEACTB W3MEpEeHWIt YCTaHOBMEHHbIM TexHudYeckim TpeboeaHusam u TpeboBaHuAM
MOCT 8.611

NepeYncnnTL CPeaCTsa MAMEPEHUIA 1 YKa3aTh: NOBEPEH/HE NOBEpeH

5 [loBepuTenkbHbIe rpaHuLbl OTHOCUTENBLHOW NOrPELLHOCTN 3MepeHud obseMHoro pacxoga u/unv obrema rasa

6 MeTog npueegeHusi pacxoda 1 obbema rasa K cTaHgapTHBIM YCIoBUAM

7 Pesynbetatel npoBepky cobntogerns Tpebosannin FOCT 8.611

CooteetcTBUE
HaunmeHoBaHwne onepauuu NpoBepkn HavwveHosaHve AokymeHTa

Oa Het
7.1 MNMpaBunbHOCTE MOHTaXa W akcnnyatauuu cpeacts mame- | FTOCT 8.611,
PEHWIA, BCMIOMOTaTeNbHbIX U AONOSNHUTENBHBIX YCTPONCTB aKcnnyarauMoHHasa JoKyMeHTauus
7.2 CobnitogeHune npouenyp obpaboTkn pesynsratoB namepenun | FTOCT 8.611
7.3 CobniogeHne TpeboBaHU K TOYHOCTU M3MEPEHWIA [OCT 8.611,

HOPMAaTWBHbIA JOKYMEHT
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7.4 TNepeyeHb HapyLUEeHWAA:

3anonHAeTCA Npu Hann4nm Hapyu.leHwﬁ

8 BbiBoab!:

PykoBoguTens
HOPUANYECKOrO NWLA UnK
WHAMBMAYaNbHBIA NpennpuHIMaTenb

noanucs MHKUUWans!, damunus
M.T.
WcnonHuTens:
NoAn1ch WHUUManNG!, dhamMunus
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MpunoxeHune B
(cnpaBo4yHoe)

OU,BHKa HeonpeaeneHHOCTU pe3ynbraTta HSMEPEHHﬁ

B.1 O6wwme nonoxeHnnA

B.1.1 OueHka HeonpeaeneHHOCT Pe3ynbTaToR M3MEPEHWUIA pacxoda u obbema raza NnpoBOAUTCH Ha OCHOBE 3Hauve-
HWIn HeonpeaeneHHOCTU Pe3ynbLTaToB KannbpoBkn npumeHsemblx CA.

B.1.2 OTHOCKTENbHYI paclUMpPeHHY0 HeonpedeneHHocTs (Npu KoadhduumneHTe oxeata 2) pesyrnstata M3MepeHuUit
BENUYUHBI Y BLIMUCTIAKOT Mo hopmyne

U, = 2us, (B.1)

rAe U, — OTHOCUTENbHAs CTaHAAPTHAs HEONPEAENEHHOCTb BEMUUHEI y.
OTHOCUTENBHAs pacLUMpEHHasa HEONPEAENEHHOCTE AoMmkHa BbiTh NpeacTasneHa AByMs 3HaqalmmMmn Ludpamm.
B.1.3 OTHOCUTENBHYI0 CTaHOAPTHYIO HeonpeaeneHHOCTb u{;y pesynsrata M3MepeHun BenudnHel y 6es yyeta go-
MOMHUTENbHbLIX COCTABMSANOLWMX HEONPEOENEHHOCTH, BbI3BAHHbIX BHELUHUMW BIUAOLWKWMW BENWYMHAMMK, BbIYUCNSAIOT MO

dopmyne

U, U!

, ¥ oy

u, = —X100= =X, B.2
o=k - (8.2)
roe on — paclMpeHHas HeonpeaeneHHoCTb pe3ynsTaToB kanubpoeku CH, npuMeHaemMoro ns n3amepeHuin BENUYUHLI y;

U'Oy — OTHOCMTENbLHAA pacluMpeHHas HeonpedeneHHocTb pesynestatoB kanubposku CUA, npumeHsemoro ans
M3MEPEHWIA BENUYUHLI V;
k — koadpchuumeHT oxBaTa, ykasaHHbIM B cepTudomkaTe kannbposkin CH.
JononHuTensHyo cTaHaapTHY HEONPeaeneHHoCTb ”xlly peaynstarta U3MEpPEHU BENUYKMHBI ¥, BbI3BAHHYH BHELLIHEN
BAWAKOLLEN BEMUYUHON, BBIMMCAAKT MO hopMynam:
- MPY HOPMWUPOBAHWUM 3HAYEHUWIA HEONPEOENEHHOCTW NPYM HAaUBOMbLLUNX OTKIOHEHUSX BHELUHEN BNUAIOLLEN BENUYA-
Hbl OT HOPManbHOMO 3HaYEeHNs

U 1)
Ay ay
u,, =——100=—=, B.3
Ay y- k k ( )
roe UM — [JOnonHUTENbLHAasA pacluMpeHHas HeonpeaeneHHoCTh;
U,y — pononHuTensHas 0THOCUTENbHAS PaciuMpeHHas HeoNpPeAeneHHOCTb;
k — koadpUUMEHT 0XBaTa;
- NpY HOPMUPOBAHMW NPeAernoB A0NYyCKAEMbIX 3Ha4EHWIA KO3(DMULIMEHTOB BIMAHKA

;o _Yny Ax _Uny ax
Upy = ——100=—L—, (B.4)

Y-k Ax, k  Ax,
roe Um, U;Jy — [ONOMHUTENbHas paclluMpeHHasi HeonpeaeneHHOCTb U AONONHUTENbHAsA OTHOCUTENBHASA pacluMpeHHas

HEOMpPeAeneHHOCTb MPU OTKNOHEHWUN BHELLIHEN BNUSAIOWENA BENWHUHLI Ha AX,;
AX — OTKMOHEHWEe BHeLUHeW BNusAoLLei BeNM4MHbl OT HOPManbHOIo 3Ha4YeHus.
B.1.4 OTHocuTerbHYI0 CTaHAAPTHYK HEOMPEeeneHHOCTh L, Pe3ynbTaToB N3MEePEHNi BENMYMHEI ¥ BBIYMCTIAIOT Mo
dopmynam:
- NPV UCMOMb30BaHUN M3MEPUTENBHOW LENW NocnefoBaTenbHo coegnHerHbix CH

0,5
!

m’
, .2 ,2
Uy = 2 Ugy, + zu.u,ya— s (B.5)
i=1 =1

roe | — yucno nocnenoBaTtenbHo COEAUHEHHBIX KOMNOHEHTORB Mamepreanoﬁl Lenu, ncnonb3yemblxX Ana naMmepeHua
BEITNYKNHbI V|
U’ — OCHOBHadA COCTaBNAKLAA OTHOCUTENBLHOW CTaH,ELapTHDﬁI HeonpeneneHHoOCTW pedynerata MBMGPEHMﬁ Benn-
YUHBI ¥, BHOCMMaA i-M KOMMNOHEHTOM MSMepMTEJ'II:HOI:‘I uenu,
m; — YK1cno BNUAKLWKUX BENUYMH Ha COCTaBNALW YO OTHOCUTENBHON CTaH,D,apTHOgI HeonpegeneHHoCT pe3dynbrarta
HSMEDEHMPI BENMWYMHBI ¥, BHOCUMYHD i-M KOMMOHEHTOM HSMBPHTBﬂbHOﬁ uenu;

uﬂi’v‘ — [JononHUTeneHasa cocTaBnAlLLasg OTHOCUTENBHOM CTaHAApPTHOW HeonpeaeneHHoCTW pe3ynsraTta U3aMepeHuit
BEMWUYKHbBI ¥ OT j-i BNUSAOLLEN BENUYMHBI, BHOCUMas f-M KOMMOHEHTOM WU3MepUTENBHONW Lenu;
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- NPW UCNOMb30BaHWN N3MEPUTENLHOMO KaHana ¢ HopMUupoBaHHbIMKU MX

0,5
2 - 2
Uy =|Ugy + D py | (B.6)
j=1
roe u'oy — OCHOBHas COCTaBnAloLWAs OTHOCUTENBHOW CTaHAapTHOW HeonNpeaeneHHoOCTH pesynsTata UaMepeHuid Benu-
YUHBI ¥,
u'.uyj — [ononHUTeNnbHas COCTaBMALWAn OTHOCUTENBHON CTaHAAapTHOW HeonpeaeneHHoCTU pesynbrata M3MepeHuia

BEMWYWHEI Y OT j-A BNUSAIOLWEN BENMUYUHDI.

B.1.5 OTHOCUTENBHYIO CTAHAAPTHYIO HEOMPEAENEHHOCTb U, PE3YNLTAaTOB N3MEPEHUA BENUYMHBI Y, KOTOpas CBs-
3aHa yHKLIMOHANBHON 3aBNCUMOCTBIO C M3MEPAEMbIMU BENWYMHAMM ¥; (HaNpuMep, TEMNepaTypoi, 4aBNeHUem, KoMmMo-
HEHTHBIM COCTaBOM) ¥ = f(y4, Vo,... ¥;p), BEIMUCTIAKOT N0 opmMyne
0,5

u (j_ ;,f] 2132 , (B.7)

roe U'y[ — OTHOCWUTEMNbHasA cTaH4apTHas HeonpegeneHHoCTb, NpUNUceIBaemas hyHKLMOHANLHOW 3aBUCUMOCTH;

1(}},‘ — OTHOCWUTEMNLHLIN I{OSCbeVILI,VIEHT YYBCTBUTESNTBHOCTW BENUYUHBI Y K UIBMEHEHNIO 3HAYEHWNA i~ H3MepF|E‘MOﬁ Be-
i

TNTUHUHbBI;
U'y, — OTHOCUTEeINbHaA CTaHAapTHaA HeonpegeneHHOCTb pe3ynbraToB WSMBDEHMﬁ BENMUYUHBI .

OTHOCUTENBHLIA KOAhPULMEHT YYBCTBUTENBLHOCTH 1‘} ; BEIMMCNISOT MO chopmyne

o, =f 4, (B.8)

\<|‘<

raoe f}’,i — YacTHas npoussoaHas yHkUMK fno y,.
Ecnun Hen3BecTHa MaTeMaTuyeckasn B3auMOCBA3b BENMUMHbI ¥ G BENUYUHON y; unv AnddepeHunpoBaHie (yHKLAN
f 3aTpyaHeHo, 3Ha4YeHue YacTHON NPOM3BOAHON fj'/'_ BbIYMCNAKT Nno popMyne

fly;+Ay;)-f(yi)
Ay; 1

f};, = (B.9)
roe Ay; — npupallgHue i-il UsSMepsAeMOon BENUUUHbI.

3HayeHWe NpupaLleHns apryMeHTa Ay; pekoMeHayeTca BoibnpaTe He Boree cTaHaapTHOW HeonpedeneHHoCTy Be-
MAYNHBIL ¥,

B.1.6 OTHOCKTENbHYIO CTaHAAPTHYI0 HEOMPEAEeNeHHOCTb Pe3ynbTaToB U3MEPEHWI BENWYMHDI Y, KOTOPas NpUHATa
YCMOBHO-NOCTOSIHHOW, BbIMUCASAIOT MO dhopMyrne

u

o ymax_yminJ@ (B.10)

Ymax T ¥min \/5
08 ¥ max Yiin — TP@HULBI BEMUYUHBI ¥ 38 NEPUOA BPEMEHU, B KOTOPOM BEMWYMHA Y MPUHATA B KA4eCTBE NOCTOAHHOMN.
B.2 ®opmynbl pacyeTa OTHOCUTENbHOW CTAaHOAPTHOW HeonpeaeneHHOCTU Pe3yrnbLTaTOB U3MepPeHU
pacxopa rasa

B.2.1 OTHOGUTENLHYH CTaHAAPTHYIO HeonpeneneHHOCTL Pe3ynkTaTos namepeHuii 06beMHOro pacxoda rasa, npu-
BeOEeHHOro K CTaHOapTHbIM YCINOBUAM, BbIMMCNAKOT NO (bOpMyﬂaM:
= Npn NPpUMEHEHN MEeTOOa «p-l‘lepec:HET»
2 22 2]055

u’ [u U U +u
qC

iy A A (B.11)

= NP1 NPUMEHEHN MEeTOoOa « T—nepecqu»

0,5
Ug, = [u(’f + uéz + upz + u§-2 + u’22 + uéz ] ; (B.12)
- Npy NPUMEHeHUU MeToaa «pTZ-nepecyeT»
’ 02 | 2 2 2 2 5 -2 |?°
Ug, =|Ug, +Ug +(1—-1‘)ZP) g +(1+ﬁZT) ur +uziz, ; (B.13)

roe U’ — OTHOCWUTENbHadA CTaHAAPTHAA HeonmpeaeneHHOCTL PesynsTaToB M3MepeHuii 06beMHOro pacxona rasa
npy paboynx ycroeusx;

Uy, — COCTaBNALLas OTHOCUTENBLHOW CTaHAAPTHO HEOMPENENeHHOCTU Pe3yNsTaToB M3MepeHuii 06beMHoro

pacxofa rasa, NpUBEAEHHOro K CTaHAapTHLIM YCNOBKUAM, 0ByCnoBneHHas anropuTMOM BbIMUCTIEHUA U

ero nporpamMHON peanusaumnen;

52

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 56 /62
CTpaHuvua nokymeHTa - https://GostExpert.ru/gost/gost-8.611-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=58924
https://gostexpert.ru/gost/gost-8.611-2024?utm_source=pdf&utm_medium=58924&utm_term=page

FrOCT 8.611—2024

U'p — OTHOCUTENbHAasa cTaHdapTHasa HeonpeaeneHHOCTb pe3yrnsTaToB M3MEepPEeHKUA NOTHOCTM rasa npu pabo-
YMX YCITOBUAX;

Up — OTHOCUTENbHAaA CTaHOapTHaA HeonpeneneHHOCTb Pe3yrnbraTtoB MSMEPEHMﬁ nnn pacyeta nioTHOCTU
c

raza npu CtTaHAapTHbIX YCNOBUAX;
U;D" — OTHOCUTENbHaaA CTaHOapTHada HeonpeaeneHHOCTb, 06yCJ'IOB]'IeHHa$I NPpUHATUEM [OaBlneHunAa rasa 3a

YCIIOBHO-TMIOCTOAHHYHK BEMUYUHY;
“'Zn — OTHOCWUTEMbHAas CTaHgapTHas HeonpeaeneHHOCTb, ObycnoBneHHas NpuHATUEM KoadduLMeHTa CKU-
MaeMOCTLK Npu paboymnx YCNOBUAX 33 YCINOBHO-NOCTOSHHYIO BEMUYMHY;
Uy — OTHOCWTEMNbHAas CTaHaapTHasl HeonpeaeneHHocTb, obycrnoBneHHaa NpuMHATMEM KoadhduLMeHTa CxHu-
MaeMOCTMK NPY CTAHOAPTHbBIX YCNOBUAX 3@ YCNOBHO-NMOCTOAHHYI0 BEMWYNHY;
ﬁzp, Bz, — OTHOCUTENbHbLIA KO3A(MULMEHT YYBCTBUTENLHOCTH KOI(PULMEHTA CHUMAEMOCTU K U3MEHEHMIO OaB-
NeHWA 1 TeEMMNepaTypbl COOTBETCTBEHHO;

u', — OTHOCUTENbHAA CTaHAapTHaA HeoNpedeneHHOCTb PEe3ynsTaToB M3MepeHWn abCcomniTHOro AaBneHus

rasa;

Uy — OTHOCUTEMbHAsA CTaHdapTHas HeONPedeneHHOCTb PE3yNLTAaTOB U3MEPEHWIA TEMNepaTyphI rasa;

— OTHOCWUTEMNbHasA CTaHAapTHasd HeonpeaeneHHOCTs OnpeneneHsa OTHOLEHUA ko3dduumMeHTa cxumae-
MOCTW ra3a npv paboumx ycnoBusax K koadULNEHTY CUMAEMOCTHU NPW CTaHOAPTHbLIX ycroBuax 6e3
y4yeTa HeonpeaeneHHOCTU M3MEePEHWIA AaBNEeHUS 1 TEMNepaTyphbl.

B.2.2 B cnyyae npumeHeHusa MBK, kannbpoeka KOTOpOro ocyllecTenanack coemectHo ¢ C gaeneHus u Temnepa-

TYpbl, OTHOCUTENbLHYI0 CTAHOAPTHYK HEOMpPEedeNneHHOCTL Pe3ynsTaToB M3MepeHuil o6 LEMHOro pacxoda rasa, npuBeaeH-

HOTO K CTaHOapPTHBIM YCNOBUSM, U , BBIYVCTISIOT MO dopmyne

Uziz,

q
0,5
N e )2 ,

ug, =|ug? +uitek +uFiz, | (B.14)

roe u'ygy — OTHOCUTENbHAaA CTaHAapTHasA HeonpeaeneHHocTe MBK;
u'z/zc — OTHOCUTeNbHasa cTaHdapTHaA HeonpedeneHHOCTb ONpeaeneHnsa OTHOWEHUA KoadduUMeHTa CxXMMaeMoCTH
raza npuv pabo4mx ycnoeusx kK ko3 ULMEHTY CHUMAEMOCTHU NPU CTaHAAPTHbLIX YCNOBUSX.
B.2.3 B cnyyae npumeHenua VBK, kanubpoBka koToporo ocyllecTenanack coBMecTHo ¢ CM gaBneHus n Temneparypel,
M C Yy4ETOM HEOMpeaeneHHOCTH pacyeTta KoadUUMEHTOB CKMUMAEMOCTH OTHOCUTENBHYIO CTaHAAPTHYIO HEONpeaeneHHOCTL

pe3ynsTaTos MamepeHuii 06bEMHOrO pacxoia rasa, NPpUBeAeHHOro K CTaHAapTHLIM YCITOBUAM, Urqc BbIMMCIIAKOT No chopmyne

0.5
u, = [u;,f + uﬁBK] . (B.15)

B.3 CocTaensawowwue HeonpeneneHHOCTU pe3ynbLTaTtoB uamepeuuﬁ pacxoga rasa

B.3.1 OTHOCKMTENbHY CTaHO4APTHYH HEeOonpeneneHHOCTb Pe3ynLTaToR M3aMepeHuii o6 beMHOro pacxoaa rasa npu
pabounx ycnoBusax ur'q,u BbIMUCNAKT No hopMyne

ug, :[u;%np +u;%]o'5+0,5(98+8b,rp), (B.16)

rae U'ygne — OTHOCWTENbHAs CTaHAApPTHaA HeonpeaeneHHOCTL M3MePEeHWIA pacxoaa rasa npu paboumnx yCnoBusX C npu-
meHeHuem Y3IP;

'np — OTHOCWTEeNbHasa cTaHdapTHas HeonpegeneHHocTe Nnpeocbpa3oBaHuna BeixogHoro curHana Y3MP.
3HadeHune B paccunTbIBaOT Mo chopmyne (33), a 3HadeHue eb,Tp — o cbopmyne“(A.Y) npunoxeHnsa A.
B.3.2 OTHOCUTENBHYO CTaHAAPTHY0 HEONPELAENEHHOCTL Pe3ynsTaToB M3MEPEHWIA aGCONOTHONO AaBMNeHUs rasa u
BLIMWCIIAOT MO hopMynam:
- NpY NpUMeHeHMK npeobpasosaTtenelt abCcoNTHOrO AaBneHus

u

’

p

0.5
’ 2
vp=| X (B.17)

roe /| — 4Mcno nocnegoBaTenbHO CoeAMHEHHBIX KOMMOHEHTOB H3MepVITBJ'IbHOI7I uenwn, ncnonb3dyemMmbliX OnAa U3aMepeHna
abcontoTHOro gaeneHus;
',0,' — COCTaBnswLwan OTHOCM'I:eJ'IbHOﬁ CTaH,D,apTHOﬁ HeonpeneneHHoCTH peayanaTOBU M3MepE.‘HI/II.7I abconwTHOro aae-
NneHna rasa, sHocmMmasa /-M KOMNOHeHTOM, BXOo4ALWMM B COCTaB M3MEepPUTENbHOKM Lieny ¢ y4eTOM OONONHUTENb-
HbIX COCTaBnAKWMX HeonpegeneHHOCTH, Bbi3BaHHbIX BHELWWHWUMWX BITUAKLWUMK BENMUYUHAMMW,

= NpK NpUMEHEHWN HPEDGPESOBBTEJ'IBI?I N3BLITOYHOrO nasrneHuna

u

5 2 , 2 05
= (—“) u? +(—aJ T (B.18)
p 121 wn p a
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roe Upw, — COCTaBnsaoLwan OTHOCMTE.‘J'I!:HOI}'I CTaH,ElapTHOI;I HeonpeneneHHoOCTHU peByﬂbTaTOBUHSMepEHMI?E N30LITOMHOMO
AaBneHnsd ra3a, BHocumMasa /-M KOMNOHEHTOM, BXOOALLKMM B COCTaB M3MepUTENbHOWM Uenn ¢ y4eToM O0MNOnHn-

TENBbHbLIX COCTaBNAKLNX HeonpegeneHHOCTH, Bbi3BaHHbIX BHELWWHUMW BITMARLWLMMKA BENMUYNHAMMW,
U:G,a — OTHOCWUTENbHAaA CTaHOApPTHaA HeonpeaeneHHOCTb pe3yneTaToB MSMEPEHMﬁ aTMDCCbEpHOFO AaBneHua c y4eTom

AOMONHUTENbHbIX COCTAaBNAKLWKMX HEONPEOENEeHHOCTW, Bbi3BaHHbIX BHELWUHUMK BIMUAKOLWKMMK BENUYUHAMW.

Ecnv atMocdhepHoe AaBneHve okpyxarLwero Bo3ayxa unv abconoTHoe AaBneHWe rasa NpUHATO YCNoBHO-MOCTO-
AHHOW BEMWUYUHOKN, TO COOTBETCTBYIOLLME 3HAYEHNS u;,a, u;) BbIYMCIIAOT No opmyne (B.13).
B.3.3 OTHOCUTENBHYIO CTAHOAPTHYIO HEONPeaeneHHOCTL PeaynsTaToB U3MEPEHWI TeMNepaTyphbl rasa U BblYMcns-
10T no copmyne
0,5

/
ur =| Yuf |, (B.19)
i=1

roe | — 4yucno nocnepoBaTenbHO COEAWHEHHBIX KOMMOHEHTOB U3MEPUTENBHOW LEnK, UCNOMNb3yeMbIX ANa U3MepPeHUs
TemnepaTypel;
“'T,- — COCTaBMALLAaa OTHOCUTENBLHOW CTaHAapTHOW HeonpeaeneHHOCTH Pe3ynsTaToB 3MepeHnid TeMneparyphbl rasa,
BHOCWMMAas i-M KOMMOHEHTOM, BXOAALLMM B COCTaB U3MEPUTENbHOW LENW C yHETOM JONOMHUTENbHBIX COCTaBMNA-
HOLMX HEONPeAeneHHOCTH, BbI3BaHHbLIX BHELUHUMUW BNUALWMMW BENMYUHAMMU.

B.3.4 OTHocWTEnNBHYO CTaHAAPTHYKD HeonpeaeneHHOCTb Pe3ynLTaToB M3MepeHUid NNOTHOCTY rasa npu pabounx u
CTaHOAapTHBIX YCNOBMAX BBIMUCIAKOT Mo dopmynam, npusegeHHbiM B B.1.3 1 B.1.4.

Ecnu nnoTHOCTE rasza npu cTaHgapTHbIX YCNOBUAX onpeaensaioT pacyetom, Hanpumep no OCT 31369, To Heonpe-
AeneHHocTb uéc OLIeHVBAIOT B COOTBETCTBUM C TPEOOBAHUAMMW HOPMAaTUBHbBIX JOKYMEHTOB, PernaMeHTUPYIOLWUX NpUMeHs-
eMblil MeTod pacyeTa.

Ecnv nnoTHoCTb rasa npy cTaH4apTHEIX YCNOBUSX NPUHATA YCNOBHO-NOCTOAHHOW BEMUYUMHON, TO 3HaYeHWe u['DC Bbl-
uyncnaT no gopmyne (B.13).

B.3.5 OTHoCUTENBHYIO CTaHAapPTHYIO HEONPEAENEHHOCTL ONpeaeneHns OTHOLWEHUA KoabduuneHTa CKMMaEMOCTH
rasa npu pabo4mx ycnoBuax K KO3 OULIMEHTY CXUMaEMOCTH rasa nNpu CTaH4apTHbBIX YCNOBKUAX u'Z,Zc BbIYMCNSIOT No hop-
Mynam:

- ANsi OAHOKOMMNOHEHTHOrO rasa

0,5
’ | =2 /2 2 a2 2 a2 [

Uz’lzc = I:Uzr +Uch +132pup +1‘;}ZTUT :| ’ (Bzo)

- ANnA MHOFOKOMNOHEHTHOTO ra3a npu pacyete KDS¢)CbV]L|MBHTa CXMMaemMoCT No AdaBneHW, TeMmnepartype n KoOM-

NMOHEHTHOMY COCTaBy ra3a
0,5

N 2

b el T B .

Uziz, =|uz, +Uz, +1‘}Zpup +0z uf” + E (ﬂ(Zch),.u"ﬂ] ; (B.21)
i=1 '

= OnAa MHOFOKOMMOHEHTHOIO rasa npu pacyete KOaClDCbMLI,VIeHTa CAKMMaemMoCTh No OdaBneHuko, TeMneparype, nnort-
HOCTW rasa npu ctaHgapTHbIX YCNOBUAX, COOEPXaHWK OMOKCKUaa yrnepoaa u asota

0,5
22 2 02 92 42 o2 2 o2 2 o2 /2
Uzz, = [uzf + uzw + ‘(}zp“p + f}ZTuT + 1‘}(21,2‘:}% uy + 13(Z,Zc)xa uy + ﬁ{Zch )Xy ny} y (B.22)
roe Uz, Uz ~— OTHOCUTEMbHbIE CTaHAAPTHEIE HEOMPeAeneHHOCTH, MPUNUCaHHbIe YPaBHEHNAM, MPUMEHAEMbIM
f Ana pacyeTta kosdduLuMeHTa CUMaeMocTM npu paboymx W cTaHdapTHbIX YCNOBWAX COOTBET-

CTBEHHO,

Ozp, Bz, — OTHOCUTENbHBIE KOIPHULINEHTBI YYBCTBUTENBHOCTU KOS(MULIMEHTa CXMMAEMOCTH ra3a npu pa-
Bo4UMX YCMOBUAX K MUBMEHEHUIO OaBMNEHUS M TeMNepaTypbl ra3a COOTBETCTBEHHO;
B2z )pe Y(2/zxy — OTHOCUTENBHBIE k03O PUUMEHTEI YYBCTBUTENBHOCTM OTHOLIEHUA KO3(PhULMEHTA CHUMAEMOCTU
Y2z, )%, ﬁ(Zf'Zc)xy rasza npu pabounx ycrnoBuax K KoadULUUEHTY CXUMAEMOCTM rasa npu CTaHAAPTHbIX YCOBUSIX
K MUBMEHEHWIO NMOTHOCTU rasa NpW CTAHAAPTHLIX YCINOBUSAX, COOAEPXAHUSA /-ro KOMMOHEHTAa raaa,
a30Ta W AMOKCKAA Yrnepoaa COOTBETCTBEHHO;

r

Up — OTHOCUTENbHAA CTaHOapTHaA HeonpeneneHHOCTb pe3ynbraToB ornpeneneHuA nnoTHOCTW rasa
c

NPy CTaHOapTHbIX YCINOBUAX;
U'XI-' U;(a, U;(y — OTHOCUTENbHbIE CTaHOapTHbIE HeonpedeneHHOCTW pe3ynbraTtoB MSMEPE‘HHI?I cofepxaHwna j-ro

KOMMNOHEeHTa ra3a, a3ota 1 guokcmnga yrnepona cooTBeTCTBEHHO.

I'Ipm BbIYMCIEHNM OTHOCKUTENBHON CTaH,EtapTHOF‘I HeonpeaeneHHoCTh onpegeneHnA OTHOLWUEHWA KOGCbeVILI,MGHTa
CAHMMaeMOCTU rasa npu paﬁo‘-mx YCNOBUAX K KOSCp(bMLI,MGHTy CXMMaeMOCTH rasa Nnpv CTaHOapTHbIX YCITOBUAX bes yyeta

HeonpefeneHHOCTM M3MEePEeHUii JaBNeHNs 1 TemMnepaTypbl Uz 7 3HAYEHUA COCTABNAIOLLMX ﬂzzp u"p2 " f}%r U’ NpuHUMaroT
paBHbIMW HYTTHO.
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B.3.6 OTtHoCcUTENBHBIN KO3hULUMEHT YYBCTBUTENBHOCTN V(z/7.)x, BEIMMCTIAIOT MO dopmyne

s Z N2 =ZI2, XZ,
‘(zrzc)xj = X —x; 7

(B.23)

e Z, Z, — KOa(MULNEHTbI CKUMaeMOoCTH rasa npu pabounx U CTaHOApTHbIX YCIOBUAX, COOTBETCTBEHHO BbIYWMCMEH-
Hble NpY 3a4aHHOM KOMMOHEHTHOM COCTaBe rasa;
Z*, 2" — KoahdUUNEHTLI CMMaeMOCTM raza npm pabo4nx 1 cTaHaapTHLIX YCNOBUAX, COOTBETCTBEHHO, BbIMUCNEHHbIE
npu 3aaHHOM KOMMOHEHTHOM COCTABE rasa ¢ npupalleHMeM JOMU i-ro KOMMOHEHTa ra3a u HopManu3oBaH-
HOM Mo dhopmMyne

X npujzi
1+ij-
i, = ; (B.24)
i X,-+ij' npmj:i
1+Ax},

rae A, — npupaiien1e Aonm J-TO KOMMOHEeHTa rasa.

B.3.7 OTHOCUTENBHYIO CTaHAAPTHYH HEONPEAeNeHHOCTE ONpedeneHna CoaepXXaHus i-ro KOMNoHeHTa rasa 5x,- ycTa-
HaBMMBAIOT HA OCHOBE MOKa3aTenel TOYHOCTU PesynsTaToB 3MepeHuid, npuMeHsemoin M.

Ecnu copepikaHue j-ro KOMNOHEHTa raza NPUHATO YCNOBHO-NOCTOSIHHON BEMMYMHON, TO 3HaYeHWe “'x,- BbIMUCIAIOT
no coopmyne (B.10).

B.4 OueHuBaHMe HeonpeneneHHOCTU pe3ynbTaToB U3MepeHuid obbLema rasa

Cn1coK COCTaBNsALMX OTHOCUTENBHOW CTaHOAPTHOW HEONPEOEeneHHOCTU naMepeHuin obbema raza, NnpuBeaeHHoro
K CTaHOAPTHBIM YCNOBUSAM, BKMIOYAET COCTABMNAKLIME HEONPEAENeHHOCTU onpeaeneHns obbemMHoro pacxoda rasa, npu-
BEAEHHOro K CTaH4apTHLIM yCroBuaM (cm. B.2 n B.3), n pag oononHUTENBHbBIX COCTaBMSALWMX, 0BYCNOBNEHHbIX MHTEMPU-
poBaHWeM (DyHKLIMK pacxoda no BpeMeHu:

- OTHOCWTENbHYK CTaHOapTHYI0 HeOoNpeaeneHHoCTb ONPeAeneHns UHTEpBana BPEMEHW UL, B TeYeHue KOTOporo
BbIYMCIIAT 00bEM rasa;

- OTHOCWTENbHbLIE CTAHAAPTHLIE HEOMPEAENEHHOCTA M3MEPEHWIA MApaMeTPOB rasa uhy, 0BYCNOBMEHHLIE AUCKPETU-
3aumen aHanoroBbix curHanoe CY Bo BpemeHu.

Ecnwn oTHocUTeNbHAA CTaHAapTHas HEONPeAeneHHOCTs UL He npesbiwaeT +0,01 %, To AonyckaeTcs ee He y4nThbI-
BaTb MPW pac4eTe OTHOCUTENLHOW CTAaHAAPTHOW HEONpPeaeneHHOCTH pe3ynLTaToR M3MepeHuin obbema rasa, NnpuBegeHHo-
ro K CTaHOapTHLIM YCIOBUAM.

OTHOCWUTENBHYO CTaHAAPTHY HEONpPeaeneHHOCTL ”'ﬂy AN KaKO0W M3MEPSEMON BENUYMHBLI BLIMWUCTAIOT No dhopmyne

" 0,5

05
, 100 At ) At _i2 At L - -
Yy =5 | o (rk—m 2.(:-7) (—rk—fﬁ—m 2 -N)Win-T)| (B.25)

roe V — cpeqHee 3HaYeHWe BENUYMHBI ¥ B MHTepBarne (BTl
¥; — 3HayeHune BeNnu4KHbl ¥ B i-i TOUKe B MHTepBane (T, — T,,) C LiaromM AUCKpeTMsaLum At,
T, T, — BPEMA Ha4Yana v KoHLUa Nepuoa BPEMEHU MHTETPUPOBAHUSA, COOTBETCTBEHHO C.

HeonpegeneHHoCTb u'ﬂy reoMeTpU4ecKn CYMMUPYIOT C OTHOCUTENLHOW CTaHOAPTHOW HEOMNPEeOEeneHHOCTLIO Pe3yrb-
Tarta U3MEPEHUI BENMUYMHLI, BbIMMCNEHHOW B cooTBeTcTBUMM ¢ B.3.1 — B.3.4.

HeonpegeneHHoCTb u'ﬂy MOXET ObITb OLleHEHa NOCNE U3MEPEHWIA, MOITOMY €€ Y4ET BO3MOXEH TOINbKO B pearbHbIX
ycnoeusx akcnnyatauun. Ecnv uHtepean auckpeTtusauum At He Bonee 1 ¢, TO 3HaveHue u'ﬂy [onyckaeTca NpUHUMaTh
paBHLIM HYTIO.
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Bubnuorpadun

[1] Pexomengauun no mexrocynapcteeHHon [ocygapcTBeHHas cuctema obecneveHusa eguHeTBa MamepeHuin. MeTtpono-
ctaHgapTtuzauum PMIM 29—2013 1A, OCHOBHbIE TEPMWHbBI 1 ONpeaeneHns
[2] 1ISO 17089-1:2019 Measurement of fluid flow in closed conduits — Ultrasonic meters for
gas — Part 1: Meters for custody transfer and allocation measurement
(M3mepeHWe pacxoda TeKy4MX cped B 3aKpbIThbiX KaHanax. YnsTpasBykoBbie
cyeTyYMKn pacxopa raza. Yacte 1. CHeTunkM OnNA M3MepeHusa nepegaydun u
pacnpegeneHns)

[3] NMoensuuk N.E. CnpaBoYHWK NO rugpaBnuyeckum conpotnenenuam/nog peq. M.O. LWTenHbepra. — 3-e uag., nepepab.
n gon. — M.: MawwuHocTpoeHue, 1992. — 672 c.
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YOK 681.121.842(08):006.354 MKC 17.020

KntodeBble crnoea: MeToguMka, namepeHune, pacxon, obbem rasa, ynbrpa3ByKoBble npeoﬁpasoaaTenm pacxoga
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