PEAJEPAJIbHOE ATEHTCTBO

MO TEXHWYECKOMY PEIYIMPOBAHWIO U METPONOI U

HALULVWOHANDBbHbBIW FTOCTP
CTAHOAPT
POCCUWNCKOW 8.972—
PELEPALNMN 2019

focypapcTBeHHasi cuctema obecnedyeHus
eINHCTBa N3MePEHU

PACXO4 N KOJIMHECTBO TA3A

MeToanka n3amMepeHuin ¢ NoOMoLbI KPUTUUYECKUX COMen

(1ISO 9300:2005, NEQ)

N3paHue odurumansbHoe

MockBsa
CraHaapTuHGopM
2019


https://meganorm.ru/Index2/1/4293832/4293832788.htm

FOCT P 8.972—2019

MNpepgnucnoBne

1 PABPABOTAH ®epepanbHbiM rocyfapCTBEHHbIM YHUTAPHbIM NpeanpuaTueM «Bcepoccuiickuii Hayu-
HO-UccnepoBaTesibCKNn MHCTUTYT pacxogomeTpum» (OIYM «BHUWP»), O6WEecTBOM C OrpaHWYeHHON OTBET-
CTBEHHOCTbIO «Hay4yHO-uccnefoBaTeNbCKkMil UHCTUTYT NPUPOAHBIX FA30B U Fa30BbIX TEXHOIOTMA — [a3npom
BHUWNIA3» (OO0 «lasnpom BHUWIA3»)
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4 HactoAawwuin ctaHgapT paspabotaH C y4yeTOM OCHOBHbIX HOPMAaTUBHbLIX MOJMIOXEHUI MeXAyHapon-
Horo crtaHgapta MCO 9300:2005 «W/3mepeHue pacxopa rasa C MNOMOLLLID KPUTUYECKUX conen BeHTypu»
(ISO 9300:2003 «Measurement of gas flow by means of critical flow Venturi nozzles», NEQ)

5 BBEJEH BMNEPBbIE

MpaBuna NpUMeEHeHUa HaACTOSLWEero cTaHjgapTa yCcTaHoB/eHbl B cTaTbe 26 defepasibHOro 3akoHa
0T 29 uioHsa 2015 1. Ne 162-93 «O cTaHgapTwusauun B Poccuiickoli degepayumn». NHgopmauus ob ms-
MEHEeHMAX K HacToAWeMy cTaHaapTy NybankyeTca B exerogHom (Mo COCTOSHUI Ha 1saHBapsa Tekywero
roga) MHQOpPMaUMOHHOM yKasaTene «HauuoHasibHble cTaH4apThl», a oulmanbHbli TEeKCT WM3MEHEeHUN
W MONpaBoOK — B eXeMeCAYHOM MHAOPMaUMOHHOM yKadaTene «HauuoHanbHble CTaHfapThli». B cnyyae
nepecMoTpa (3aMeHbl) UM OTMEHbl HACTOALLEero cTaHjapTa CooTBeTCTBYLee yBeJoMeHne byaeT
ony6/MKoBaHO B GnvXailiem BbINyCKe eXeMecA4YHOro WMHOPMaUNOHHOro ykaszaTensa «HauuoHasbHble
cTaHaapTbi». COOTBETCTBYOWasa UHpopmaums, ysefoMeHe n TeKCTbl pasMellaoTCca Takke B WH-
hopmaLmnoHHON cucTeme 06Lero nonb3oBaHus — Ha odmumanbHOM caliTe defepasbHOro areHTcTBa no
T EexXHUYEeCKOMY perynnpoBaHuio U MeTposiorum B ceTu MHTepHeT (Www.gost.ru)
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HacTosiwuii ctaHAapT He MOXeT 6biTb MOJIHOCTbLI0 UM YaCTMYHO BOCMPOU3BEAEH, TUPAXMPOBAH U pac-
npocTpaHeH B KauecTBe OMLMANbHOTO M3faHusa 6e3 paspelleHns defepanbHOro areHTcTBa No TEXHUYECKO-
My PerysimpoBaHuio 1 MeTpoJsiorim
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BBepneHne

M3noxeHHaa B HacToslWweM cTaHgapTe MeToAnka M3MepeHuii npegycMmarprBaeT BO3MOXHOCTb U3mepe-
HWIA MaccoBOro pacxoja U Macchl rasa, a Takke 06beMHOro pacxoga v o6bema rasa npu paboynx u npuBeseH-
HbIX K CTAHAAPTHbIM YC/IOBUSIM C pas/InyHbIMU 3HAYEHUAMWU nokKasatesieinl TOYHOCTU U3MEPEHWUIA.

B kauyecTBe nokasatens TOYHOCTW pe3y/bTaTOB M3MEpPEHUA UCNONb30BaHa OTHOCUTE/IbHASA pacllnpeH-
Hasi HeonpeaeneHHoCTb n3MmepeHunii (Mpu KoaduyneHTe oxeaTa 2).

HeobxoauMblii ypOBEHb TOYHOCTU M3MEPEHWUI onpefenseTcs 3KOHOMMWYECKOl uenecoobpasHOCTbO U
9KOHOMUYECKMM MHTEPECOM, a Takke HasHayeHnem pe3ynbLTaToB U3MEPEHU ¢ yueTom cobnoneHns Tpebosa-
HWI1 HOpMAaTMBHbIX MPaBOBbIX akTOB Poccuiickoin ®egepauunmn Kk nokasaTensam TOYHOCTU U3MEPEHUA.

MeToAnka M3MepeHuil, U3NoxXeHHas B HacToslWeM cTaHjapTe, atTecToBaHa PefepasbHbIM rocygap-
CTBEHHbIM YHWUTapHbIM npeanpuatTvem «Bcepoccuiickuii HayyHO-uccnefoBaTeNbCKU MHCTUTYT pacxogome-
Tpun» (Pryr «BHUMP») n 3apernctpupoBaHa B €eAUHOM peecTpe MeToAuKk uamepeHuii depepasnbHOro WH-
opmaumnoHHOro choHaa No obecnevyeHNo eguHCTBaA U3MEPEHUIA.

B otnnume ot MCO 9300:2005, B HacToAWMA cTaHAAPT BHECEHbI AOMNO/HEHUs, 06YyC/I0BAEHHbIE HEOb-
XO4MMOCTbIO co6AeHna TpeboBaHuii, ycTaHOBIEHHbIX B Poccuiickoii ®epepauun, Kk paspaboTke n ohopm-
neHunto metoamk namepeHnii no FOCT P 8.563—2009.
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HALUWOHANDBbHGbBIN® CTAHAOAPT POCCUMNCKOMN PEALJEPALUUNMN

FocypapcTBeHHas cuctemMa obecrnevyeHus eUHCTBA U3MeEPEHNI]
PACXO4 N KOMMMYECTBO TA3A

MeToanKa N3MepPeHnii ¢ NOMOLLbLIO KPUTUUYECKNX conesl

State system for ensuring the uniformity of measurements. Flow rate and quantity of gas.
Procedure of measurements by means of critical nozzles

Jara BBegeHnsa — 2019—12—O01

1 O6nacTtb NpPUMEHEHNSA

1.1 HacTtosawmii ctaHgapT ycTaHaBnuBaeT MeToauky (MeTog) N3MepeHuii MaccoBOro pacxoga v macchl,
a Takke 06bEMHOro pacxoga u o6bemMa npu paboumx u NPUBEAEHHbIX K CTaHA4APTHLIM YC/TOBUSIM OA4HOKOMMO-
HEHTHbIX M1 MHOTOKOMMOHEHTHbIX Fa30B, HAXOASAWMXCA B 04HO(A3HOM COCTOSIHUW, C MOMOLLbI KPUTUYECKUX
conern.

1.2 CtaHAapT pacnpocTpaHsieTca Ha KpUTUYeckue consa, B KOTOPbIX ra3 yckopsieTcs A0 KPUTUYECKOW
CKOpPOCTW (T. €. MECTHOI CKOPOCTW 3BYyKa) B ropsioBuHE. pn AOCTUXEHUN KPUTUYECKOW CKOPOCTM MacCOBbIii
pacxof rasa B cOMn/e sIBASeTCA MakCuMasbHO BO3MOXHbIM A5 CYL,ECTBYOLWNX YCNOBUIA Ha BXOAe B COMO.
KpuTuyeckme conna MOXHO NPUMEHSITb TOSILKO MPU COGMOAEHUN ONpPefeneHHbIX orpaHuyeHunii, HanpuMmep
K OTHOCMTENIbHOMY AnamMeTpy rop/IoBMHbI cona M/Mnu K 3HaueHuio yncna PelHonbAaca B rop/ioBMHE comnna.

1.3 CTtaHAapT pacnpocTpaHaeTcs Ha UHAMBUAYaA/IbHO KanMbpoBaHHbIe KPUTUYECKME COMMa, a Takke Ha
KpuTUyeckue conna, 4Ns KoTopbliX ObIIN NPOBEAEHbI IKCNEPUMEHTANIbHbIE UCCNEe0BaHNs, YNCI0 U Ka4ecTBO
KOTOpbIX o6ecrneynBaeT UX NPUMEHEHWE C NPOTHO3MPYeEMOli HeonpeaeeHHOCTbI0 UX XapaKTepucTuk 6e3 nH-
AVBNAYyasibHOW KasiMbpoBKK.

2 HopmaTuBHbIe CCbI/IKA

B HacToswem cTaHfapTe MCNosb30BaHbl HOPMATUBHbIE CCbINIKM Ha cneayloumne AOKYMEHTbI:

FOCT 8.566 lNocygapcTBeHHas cuctema obecnevyeHuss eguHCTBa N3MepeHuin. MexrocygapcTBeHHas cu-
cTeMa faHHbIX 0 PN3NYECKUX KOHCTaHTax M CBOMCTBaxX BELW,eCTB U MaTeprnanoB. OCHOBHbIE MOJIOXEHUS

FOCT 8.586.2 (MNCO 5167-2:2003) locypgapcTBeHHass cuctema obGecnevyeHuss efuHCTBA M3MEPEHWIA.
Mi3mepeHue pacxoga v KOMYecTBa XWAKOCTEW W ra3oB C NMOMOLLbI CTaHAapPTHbIX CYXawlwux YCTPOWCTB.
YacTb 2. Jnadparmbl. TexHnyeckme TpeboBaHns

FOCT 8.586.3 (MCO 5167-3:2003) locypgapcTBeHHass cuctema obecnevyeHuss efuHCTBA M3MEPEHMWIA.
Mi3mepeHue pacxoga v KOMM4YecTBa XWAKOCTEW M ra3oB C NMOMOLLbI CTaHAApPTHbLIX CYXawlWmuxX YCTPOWCTB.
YacTtb 3. Conna v conna BeHTypu. TexHuueckne TpeboBaHus

FOCT 17310 la3bl. MukHOMeETpUYECKNIA MeToq onpeaeneHns naoTHOCTU

FOCT 31370 (MCO 10715:1997) a3 npupoaHbiii. PykoBoacTBO No 0T60pYy Npob

FOCT P 8.563 locypapcTBeHHasi cuctemMa obecneyeHuss efuHCTBa M3mepeHuii. Metoaunkn (MeTogbl)
n3MepeHuit

FOCT P 54500.3/PykoBogcteo CO/M3K 98-3:2008 HeonpegeneHHoCcTb namepeHus. Yactb 3. Pyko-
BOACTBO MO BbIP@XEHWNID HEONPEAE/IEHHOCTU U3MEpPEHUS

CIn 12.13130.2009 OnpepgeneHne Kateropuini NOMeELLEeHN, 34aHUA N HaPYXHbIX YCTAHOBOK MO B3PbIBO-
MOXXapHOM N MOXapHOW OMaCHOCTK

M3pgaHve ocuumnanbHoe
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MpumeyaHue — lMpu NOMNb30BAHUN HACTOSILLMM CTaHAAPTOM LIeNecoo6pasHo NPoBEPUTL AECTBME CCbIoY-
HbIX CTaHA4apPTOB (CBOAOB NPaBwW/1) B MHPOPMALMOHHONM cucteMe 06LLero nosb3oBaHns — Ha odmumanbHoM caiite dege-
pasibHOro areHTCTBa Mo TEXHUYECKOMY PErysIMpoBaHuNi0 1 METPOIOMMK B CETU VIHTEPHET WM MO eXEroAHOMY MHhopMaLm-
OHHOMY YKa3aTento «HauuoHaibHble CTaHAaPTbI», KOTOPbIi 0Ny6AnKoBaH MO COCTOSIHWIO Ha 1 AHBaps TeKyLLEero roga, 1 no
BbINyCKam eXeMecsiYHOro MHGOPMaLIMOHHOIO yKasaTtens «HauumoHanbHble CTaHAapThbi» 3a TeKyLuWii rod. Ecnv 3ameHeH
CCbI/TOYHbIN JOKYMEHT, Ha KOTOpbI/ AaHa HefaTUpoBaHHas CCblfika, TO PEKOMEHAYETCS UCMO/b30BaTh AECTBYIOLLYIO Bep-
CUIO 3TOrO JOKYMEHTA C YYETOM BCEX BHECEHHbIX B JaHHYIO0 BEPCUIO M3MEHEHWIA. EC/IN 3aMEHEH CCbINTOYHbIN [OKYMEHT, Ha
KOTOPbI/ AaHa AaTvpoBaHHas CCblka, TO PEKOMEHAYETCS WMCMOMb30BaTb BEPCUIO 3TOTO AOKYMEHTA C yKasaHHbIM Bbllle
rofioM yTBepPXAeHUst (NpuHATUSY). ECnM nocne yTBepXaeHUst HacTOSsILLEro cTaHaapTa B CCbIOYHbIV AOKYMEHT, Ha KOTOpbIi
[JaHa [aTvpoBaHHas CCblfika, BHECEHO U3MEHEHMWe, 3aTparvBaioLlee NOJIOKEHUe, Ha KOTOpoe JaHa CCblika, TO 3T0 no-
NOXEHNE peKoOMeHAYeTCst NPYMEHSITb 6e3 yueTa JaHHOTO M3MeHeHUs. ECAn cCbiNOYHbIA JOKYMEHT OTMeHeH 6e3 3ameHbl,
TO MOJSIOXKEHME, B KOTOPOM [flaHa CCbIfKa Ha Hero, PeKOMeHAYeTCA NPUMEHATb B YacCTW, He 3aTparvBatoLleli 3Ty CCbIKy.

3 TepmMuHbI 1 onpeaeneHns

B HacTosiLlem cTaHfapTe NpUMeHeHbl TEPMUHBI Mo [1], a Takxe cneaylole TEPMUHbI C COOTBETCTBYIO-
WMMU onpeaeneHnsMu:

3.1 CpeactBa namepeHuii n 06paboTkn pesynbTaToB N3MeEpPEHUIi

3.1.1 cuctema n3MepeHunii pacxopa n konmyectBa rasa: CoBokynHOCTb CPEACTB U3MEPUTENbHOM TeX-
HUKN (CpeacTB M3MepeHuii, cpeacTs 06paboTkn pe3ynbTaToB U3MEPEHUI, U3MEPUTE/bHbIX NPUHAANEXHOCTEN
N YCTPOWCTB), BCNOMOraTe/ibHbIX U AOMNOMHUTE/IbHbIX YCTPOWCTB, KOTOpPble NMpeAHa3HauvyeHbl A5 NOATOTOBKM
noToKa M cpefabl, U3MepeHUiA 1 perncTpaunm pesynbTaToB U3MEpPEeHUii pacxoga v KosnyecTsa rasa.

3.1.2 cpeacTBo 06pabOTKN pe3ysibTaTOB M3MEPEHWU: Bbluncnntens UAn M3MepuTesibHO-BbIYUCN-
TeNbHbI KOMNJIEKC, KOTOPbI Npeo6pa30oBbiBaeT BbIXOAHblE CUFHANbl OCHOBHbIX CPeACTB U3MepeHui 1 Bbl-
yncnsietT 06bEMHbIV pacxod 1 06beM rasa, NPUBEAEHHbIE K CTaHAAPTHLIM YC/IOBUSIM.

MpumMeyaHun

1 BeluncnUTENb ABNAETCA CPEACTBOM M3MEPUTE/IbHOW TEXHWMKW, KOTOpPOe NnpeobpasyeT BbIXOAHbIE CUTHasIbl OCHOB-
HbIX CPEACTB M3MEPEHUIi 1 OCYLLEeCTBASIET 06paboTKy pe3y/ibTaToB N3MEPEHWIA.

2 /13MepuTeNbHO-BbIYNCANTEbHBIA KOMMIEKC — (DYHKLMOHA/IbHO 06bEeAMHEHHAS COBOKYNHOCTb CPEACTB M3Mepu-
Te/IbHOWN TEXHWKKM, KOTopas M3MepsieT BCE WM HEKOTOpble HeobXoAuMble napaMeTpbl MOTOKa W Cpefbl U OCyLLecTBAeT
06paboTKy pe3y/ibTaToB N3MEPEHWIA.

3.1.3 OCHOBHble cpeacTBa MU3MepeHuii: CpeacTBa M3MepeHnin Ten1oPU3NYECKNX XapakTepucTuk m
P M3MKO-XUMUYECKMX NapaMeTPOB rasa, NCNosib3yemblX AN BbIYUCIEHUA MACCOBOr0 pacxofa W Macchl, a Tak-
Xe 06beMHOro pacxoga m o6bema rasa npu paboumx ycroBusix U NpUBELEHHbIX K CTaHAAPTHbLIM YC/TOBUAM.

3.1.4 pononiHNTeNbHble cpeAcTBa MamepeHuii: Cpeactea M3MepeHuid, npefHasHavyeHHble A1 KOH-
Tpons paboToCnOCOBHOCTU OCHOBHbIX CPEACTB M3MEPEHWA, AONO/THUTENbHbLIX YCTPOWCTB U BbIMOSIHEHUS Tpe-
60BaHNN K YCNOBUAM U3MEPEHUIA.

MpumeuyaHue — KOononHUTESbHBIM CPEACTBAM U3MEPEHUIA OTHOCSTCS, HanpuMep, CPeAcTBa U3MEPEeHW
nepenasa faBneHus Ha ounbTpax, YCTPOWCTBE NOATOTOBKM MOTOKA.

3.1.5 nokasblBalliee yCTPoOCTBO cpeacTBa namepeHuii: CoBoKynHOCTb 3/1IEMEHTOB CpeacTBa U3-
MepeHuii, koTopble o6ecneunBaloT BU3yaslbHOE BOCNPUATME 3HAYEHUI U3MEPAEMOW BENNYMHbI MU CBSA3aH-
HbIX C HEl BENYUH.

3.2 BcnowmorartesibHble N OMNOJIHUTE/IbHbIE yCTpOVICTBa

3.2.1 BcnomoraTe/ibHble yCcTpoiicTBa: TexHuyeckme ycTpoicTea, COeiMHEHHbIE CO cpeacTBamMu usmMe-
peHwuii n ycTpoiicTBamyn 06paboTKu pe3ynbLTatoB U3MepeHuid, npegHasHavyeHHble ANA BbINO/HEHUSA KOHKpeT-
HbIX (DYHKUWIA, HENOCPEACTBEHHO OTHOCAWMXCA K Npeobpa3oBaHnio, nepegadye uam oTo6paxeHuto pesynbra-
TOB U3MEpPEHWIA.

MpumeyvaHunna

1 K BcnomoraTte ibHbIM YCTPONCTBaM OTHOCATCH, Hanpumep, YCTPOiCTBa NOBTOPHON MHAMKaUMW, YCTPOCTBa neva-
TV, NAMATU, JIMHUKX CBA3W, afanTepbl N MeXceTeBble aganTtepsbl.

2 BcnomoraTesibHble YCTPOCTBA MOTYT GbITb UHTErPUPOBaHbI WM BXOAUTL B COCTAB OCHOBHbIX CPEACTB M3Mepe-
HWIA TMB0 cpeacTB 06paboTkn pe3ysibTaToB N3MEPEHWIA.

3.2.2 pononHUTenbHble ycTpoiicTBa: O6GopyaoBaHWe M yCTpoicTBa, npegHasHayeHHble AN NoAro-
TOBKM NoToKa M cpefbl, o6ecneymBarlLme He06X0AUMbIE YCTOBUSI NPOBEAEHNA U3MEPEHMWIA.

2
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MpumMmeyaHne — KAoNOMHUTENbHBLIM YCTPOCTBAM OTHOCATCS, Hanpumep, n3mepuTenbHbie TPY6onpoBoabl,
GuIbTPLI, POPMMPOBATENN NMOTOKA, 6GainacHble IMHUK, 3aABUKKN.

3.2.3 n3mepuTenbHbIli Tpy6onpoBOA: YuyacTok Tpy6onpoBofa C YCTAHOBJIEHHBIM Ha HEM KpuUTnye-
CKMM COMJIOM, TPaHULibl U TeoOMeTpUYeckne xapakTepucTUKM KOTOporo, a Takke pasMelleHne Ha HeM CpefcTB
“3MepeHnit 1 AONOSTHUTENbHbLIX YCTPOWCTB YCTaHAB/IMBAETCA HACTOAWMM CTaHAAPTOM W/UAW HOPMATWUBHBLIMU
[LOKYMEeHTaMU Ha KOHKpeTHble CpejACcTBa M3MEPEHMUIA.

3.3 W3mepeHune gaBrieHnA

3.3.1 paBsieHUe TOPMOXeHUA: [laBneHne N303HTPONUINHO 3aTOPMOXEHHOTO NOTOKa rasa.

MpumeyaHne — BHacTosLWwem cTaHAapTe UCMNONb3YTCA TO/IbKO abCo/I0THbIE 3HAYEHUS faBNEHNS TOPMOXXEHUA.

3.3.2 oTBepcTUE ANns oTbopa gaBneHusn: OTBepcTue B CTEHKE U3MepUTeNnbLHOro Tpybonposoga, ¢ no-
MOLLbIO KOTOPOro M3MepSAIT cTaTuyeckoe AaBfeHue rasa B JaHHOW Touke Tpybonposoja.

3.3.3 cTatnyeckoe gaBrieHVe rasa: [laB/ieHMe NoToka rasa, KOTOPOE MOXHO M3MEpPUTb, NOACOEANHUB
CpeAcTBO M3MEpeHUii fAaBneHna K OTBEPCTU0 A1 oTbopa AaBneHus.

3.4 'amepeHne Temnepartypbl

3.4.1 cTaTnueckas TemnepaTypa rasa: TemnepaTypa noToka rasa, KkoTopas Morna 6bl 6biTb U3MeEpPeHa
CpeACcTBOM M3MEpeHUit TemnepaTypbl NPy OTCYTCTBUM TOPMOXEHUS NMOTOKA Ha ero NnepBuMYHOM npeo6pasoBarere.

MpuMmeuyaHne — BHacTosWeM CTaHAapPTe MCMOMb3YOTCS TOSbKO 3HAUYEHUsST abCONOTHOW (TepMoanHammye-
CKOit TemMnepaTypbl) rasa.

3.4.2 TemnepaTypa TOPMOXeHUs: Temnepatypa U3039HTPONUIAHO 3aTOPMOXEHHOTO NOTOKA rasa.

MpumeuyaHue — B HacTosALWEM CTaHAAPTE UCMOML3YHOTCS TOMBKO 3HAUYEHUsI aBCOMIOTHON (TepMoavHaMuye-
CKOI1) TeMNepaTypbl TOPMOXEHUS raza.

3.5 Kputnueckume conna

3.5.1 ropnoBuHa: YacTb 0TBEpPCTUS conna, MMeLlWwas MUHUMAIbHYI0 NaowWajb NONepeyvyHoro cevyeHus.

3.5.2 kputnyeckoe conno: Conao ¢ TakKUMN reoMeTpnuyeckKuMu napameTpaMmu U ycnoBuAMnU NpumeHe-
HUA, NPV KOTOPbIX B €r0 TOPJ/IOBUHE PAaCXOf ABNAETCA KPUTUYECKUM.

3.5.3 consio: TexHuyeckoe YCTPOWCTBO CO CKBO3HbIM OTBEPCTMEM, MMelLee MAaBHO CyXalwLllylcs
yacTb Ha BXofe, nepexoAsllyt B ropsIOBUHY U 3aTEM B NJ1IaBHO paclunpsAoLYyCa YacTb Ha BbiXoge.

3.5.4 OTHOCUTE/IbHbIN AnamMeTp ropsIoBUHbLI: OTHOLWEHWE guameTpa ropaoBrHbI Cona K BHyTPeHHe-
My AnameTpy M3MepuTenbHoro Tpybonposoga nepeg consom.

3.5.5 cTaHgapTHOe KpuTuyeckoe conno: Kputuyeckoe conno ¢ LUAUHAPUYECKOW WM TOPOMAAbHON
rOp/I0OBUHOW, N3rOTOB/IEHHOE B COOTBETCTBMM C TPebOBaHMAMU HACTOALWEro ctaHgapTa.

3.6 TloTokK

3.6.1 razognHammnyeckne napameTpbl Notoka: MapameTpbl NOTOKA, XapaKkTepusyLle ero ra3oanHa-
MUYecKne CBOICTBA.

MpuMmeyaHUue — BHACTOSILLEM CTaHAAPTE B KAYECTBE ra3oAMHAMUYECKUX NapaMeTPOB NOTOKA MPUHSTLI TEM-
nepatypa 1 AaBfeHne TOPMOXEHMS], KPUTUYECKUIA NOTOK MAcChl U (PYHKLMSA KPUTUUYECKOTO pacxoa.

3.6.2 maccoBbIil pacxog rasa: Macca rasa, Nnpoxogsuero B eAvHULY BPeMEHU Yepes comnso.

3.6.3 Koa(hpUuLMNeHT pacxoga: BespasmepHoe OTHOLWEHWE AEeCTBUTENLHOIO pacxofa K uaeanbHoMy
pacxofy HeBSI3KOTO rasa, Kotopoe Gbl MMENIo MecTo B C/lyyae OfHOMEPHOrO U303HTPONMMUYECKOTO TeUYEHMUsT Npu
TEX X€ YC/IOBUSIX TOPMOXEHUS Ha BXOAe B COMJIO.

MpumeyaHune — KoadhhpuumeHT pacxoga yunTbIBaeT BAUSHUE BS3KOCTU M NPOChUIS CKOPOCTM MOTOKA rasa.
[nsa Kaxporo Tvna consa v ycsioBuii ero yCTaHOBKM 3HaYeHue KoadprLMeHTa pacxoaa sBnsieTcst doyHkumeid uicna Peii-
HO/b/Ca B rOpP/IOBMHE COMJA.

3.6.4 KpVITVI'-leCKI/IVI MOTOK Macchl: [lpon3BefeHne CKOpPOCTU 3BYKa Ha MNAOTHOCTb rasa B rop/ioBUHe
KpuUuTn4yeckoro conna.

3.6.5 oTHOCUTENbHOE nNpoTmBoAaBsieHne: OTHOLWEHNE CTaTMYECKOro AaB/IEHNA Ha Bbixo4e M3 conna
K AaB/NEHNIKO TOPMOXEHUA nepen consiom.
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3.6.6 KpUTUUYECKOe OTHOLLEHME gaB/ieHuii: OTHOWEHUE CTaTMYECKOro AaBfeHUss B rop/oBUHE comnsa
K AaBNIEHNI0 TOPMOXEHUS, NMPU KOTOPOM MAacCCOBbIi pacxof rasa paBeH KpUTUYECcKoMY.

3.6.7 KpuUTUYecKnii pacxon: MakcMmasbHblii pacxog rasa A/ KOHKPETHOro conna, KoTopblii MOXeT
Cyw,ecTBoBaTb B 3aBUCUMOCTMW OT YC/IOBUIA Nepes COMJioM.

MpumeuaHue — [MpU KPUTUHECKOM PACXOLE CKOPOCTH B FOP/IOBMHE COMJIa PABHSIETCS MECTHOI CKOPOCTU pac-
MPOCTPaHEeHVs 3ByKa.

3.6.8 06beMHbIVi pacxopf rasza: O6bem rasa, NPOXoAsLLEro Yyepes3 COon0 B €4UHULYY BPEMEHMN.

MpnmMeyaHne — Bobuwem criydyae 06bEMHBIA pacxof paccumTbiBaeTCs A5 KOHKPETHbIX YCA0BUIA Ans onpe-
heneHus obbema (fasneHve, Temnepartypa u ap.).

3.6.9 06beMHbIV pacxopn rasa, NPUBEAEHHbIN K cTaHAapPTHbIM ycroBusaMm: O6bem rasa, npoxopas-
LLLEero Yepes conao B eAUHNLY BPEMEHU, NPUBEAEHHbIN K yCNoBUAM — abcontoTHoe gaBneHune 0,101325 MlMa
n temnepartypa 20 °C.

3.6.10 nokasaTtenb aguabaTtbl rasa: OTHOWEHUE OTHOCUTENbLHOTO WU3MEHEHMWS OaB/IEHWS K COOTBET-
CTBYIOLLEMY OTHOCUTE/IBHOMY U3MEHEHMIO NJIOTHOCTM ras3a B MpoLecce M3MEHEHMUSA €ro cCoCTosHUA 6e3 Tenno-
obMeHa c okpyxatrueli cpefoi, paccumtbiBaemoe no copmyne

k P/3pl (3.1)
p U pls

rae MHAeKc s 0603HavyaeT NOCTOSHCTBO 3HTPOMUK.
3.6.11 Tennodm3anyeckme xapakTepucTukM rasa: BenuuuHbl, xapaktepusywuime Tennogusnyeckune
CBOWCTBa rasa.

MpuMmeuyaHne — B HACTOSILLEM CTaHAAPTE B KAYecTBe TeMI0(M3NYECKUX XapaKTEPUCTYK raza NPUHSATLI N/IOTHOCTL
raza npu pabounx ycroBUsiX, BA3KOCTb, (DAKTOP CKMMAEMOCTM, CKOPOCTb PacrpoCTPaHeHNs 3Byka, Nokasatesib agnabarb.

3.6.12 pakTOop CXMMaeMocTu: MonpaBoYHbIi KOIPULUNEHT, KOTOPbLIA YNC/TEHHO BblpaXaeT OTK/IOHEe-
HVe MoBeAeHus peasibHOro rasa OT 3aKkoHa MAeasibHOro rasa npu AaHHOM AaB/IEHUM U TemMnepaType, paccuu-
TbiBaeMblii No chopmyne
p-M
pRT

3.6.13 hU3NKO-XMMMUYECKME MapaMeTpbl rasa: BenuuuHbl, xapaktepusyrwumne (usnko-xuMmmuyeckme
CBOiiCTBa rasa, NpMMeHseMble A5 pacyeTa TeNNoU3NYeckUxX XxapakTepucTuK rasa.

(3.2)

MpnmeyaHne — BHacTOsILLEM CTaHAAPTE B KAUECTBE (PU3NKO-XMMUYECKMX NapamMeTpoB rasa NpuHSATbI CocTaB
rasa, MIOTHOCTb rasa npu CTaHAapTHbLIX YC/IOBUSIX M MOMISIPHAsA mMacca rasa.

3.6.14 dbyHKUMS KpUTUUeckoro pacxofa: GespasmepHas BenuuMHa, xapakTepusytouiasl TepMmoauHa-
MUYeckue CBOICTBA OJHOMEPHOro NoTOKa rasa MexJjy BXOAOM B COMJIO U €ro rop/IoBUHON NpU U303HTPONUii-
HOM npoLecce.

MpuMmevyaHune — OYHKUMS KDUTUYECKOTO pacxofa 3aBUCUT OT TEMI0hM3NYECKMX XapaKTepUCTUK rasa 1 ycno-
BUI TOPMOXXEHMSI.

3.6.15 uyncno Maxa: OTHOLIEHME CpedHEe 0CEeBOI CKOPOCTU MOTOKA rasa K CKOpOCTW pacnpOCTPaHEeHWs 3ByKa.
3.6.16 uncno PeiliHoNbAca B ropsioBuHe conna: bespa3MepHblil mapamMeTp, paccyuMTaHHbIli NO 3Ha-
YeHWsIM pacxofa rasa u gMHamMMyecKon BSA3KOCTM rasa Mpu yC/I0BMM TOPMOXEHUA rasa Ha Bxofe B COMJO Mo

dopmyne
Re,, = =i_2c_Pc__ _£ Ev P_
K m0 «d K *p0O «d nep0 «c/
3.7 TOYHOCTb M3MepeHUi

YpoBeHb TOYHOCTU U3MepPeHUii: MpusHak, o603HavYaloWmnii ypoBEHb KauecTBa U3MEPEHUiA, Bbipaxae-
Mblli 3HAYEHUEM OTHOCUTE/IbHOIW pacClWMPEHHO HeonpeaeneHHOCTN pesybTata N3MepeHuit.

3.8 KannbpoBKa KpUTUYECKOro consna

KannbpoBka kputmnyeckoro conna: Mpoueaypa akcneprumMeHTasbHOro onpeAesneHns 3aBUCUMOCTU KO-
aphmumeHTa pacxoga KpMTUYECKOro consaa uan npovsBefeHns KoaduymneHta pacxoga KpUTU4ecKoro con-
na Ha njouwanb NonepeyvyHOro CEYeHUss ero ropsiIoBUHbLI OT Yncna PeiHonbAaca.

4
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4 YcnoBHble 0603HaYEeHNA U COKpaLLeHus

4.1 YcnoBHble 0603HaA4YeHUsA

OCHOBHbIE YC/10BHble o0603HauYeHus, npuMmeHdaemMblie B HacTodWweM CTaHOapTe, npuBeneHbl B Tabnnue 1.

Tabnuua 1
O60o3HayeHVe

a2

ckD
cd.

uy

uy

=&

HanmeHoBaHVe BeNNYUHbI

Mnowaae NonepeyHoro cevyeHns Ha BbIxofe U3 conna
Mnowaab NoNepeyHoro cevyeHrst ropoBKHbLI conna
Kputnyeckuii noToK mMaccol

KoathdomnumeHT pacxopa

Mpowv3BefieHre KoahdMUMEHTa pacxofa Ha nolwadb MOonepeyHoro CeueHus
TOP/IOBVHbI KPUTUYECKOTO COMMa, YCTAaHOB/IEHHOE B Pe3ysibTare ero KasimGpoBKu

YaenbHast n3o6apHas TennoemKocTb
BespasMepHas 1306apHast TENI0EMKOCTb rasa B UeaslbHO-ra30BOM COCTOSIHUM

KoadhchmupmeHT, yunTbiBarowmii BANSHWE TemnepaTypbl rasa Ha 3HavyeHue nno-
Laan MoMepeyHoro cevyeHnst ropoBMHbLI KPUTUYECKOTO cona

YnenoHas n30XopHas Tensi0emMKOoCTb

PYHKLUMA KPUTUYECKOro pacxoda rasa

[JvameTp n3meputensHoro Tpy6onposoga

JvameTp ropnosuHbl conna

YaenoHas sHTanbnus

MonsipHas macca

Macca raza

Uncno Maxa B ceveHun 0T6opa AaB/iEHUS Ha BXO4E B COMJIO
Yucno Maxa B ropsioBuHe connia

ABCONOTHOE AaB/eHVe rasza

AGCOMOTHOE cTaTuyecKoe JaB/ieHue rasa Ha BXofe B COMsio
ABCONIOTHOE CTaTUYECKOE AaB/ieHMe rasa Ha Bbixofe 13 conna
AGCOMOTHOE faBieHne TOPMOXEHMSA rasa Ha BXO4e B COMNJIo
ABCOIOTHOE CTaTUYeCKOe AaB/ieHne rasa B ropsioByHe conna
O6BbEMHBIN pacxod raza, NPUBEAEHHbIN K CTaHAAPTHLIM YC/I0BUSIM
MaccoBebIil pacxop, rasa

O6bEMHBIN pacxop, rasa

YHuBepcasibHasA rasoBasi NnoctosiHHas: R = 8,3144598

Uncno PeliHonbaca B rop/ioBUHE comnna

Paauyc KpvBM3HBLI BXOLHOMO yyacTtka cornsia

KpuTnueckoe OTHOLLEHVE AABNEHWI

CpepHeapudmeTnyeckoe OTKIOHEHNE NPOnIs LLEepPOXoBaToOCTU
YpaenobHas sHTponus

OTHOCuTEeNbHaA paclmpeHHas HeonpeaeneHHoCTb BE/INYNHbI Y

OTHOCUTeNbHasA CTaHAapTHas HeonpeaeseHHOCTb pesynbTara M3MepeHuin Be-
JINYUHBI Y

EAVHMLA BEINYMHDI

M2
M2
M-1 ekr ec-1
1
M2

I ekr-1 «K-1
1
1

Ox mkrleK-1
1
M
M
Dk ekrl
Kr * MONb-1

Kr

1

Ma

Ma

Ma

Ma

Ma
M3 ec-1
Krec-1
M3 ec-1

Ik e Monb-1 « K-1

1
M
1
M
Ox ekrleK-1
%
%

AGCO/OTHAs CTaHAAPTHAs! HEONPEeAENEHHOCTL pesy/ibTaTta U3MEPEHUiA BEMMUMHBI Y  EOVHMLA BEMYMHBI Y

A6Ccon0THaa Temnepartypa rasa

K
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OKoHuaHne Tabnmubl 1

O603HaueHne HanmeHoBaHne BennyuHbI E,CI,VIHVILI,a Be/INYUHbI
T A6conoTHasa TeMnepaTtypa rasa Ha BXoge B COMJIo K
To A6conoTHasA TemnepaTypa TOPMOXEHNS rasa Ha BXOA€e B COMJIo K
Tnt A6conoTHasA cTtatuyeckas Temnepartypa B ropsioBuMHe conna K
\% CKOpOCTb MOTOKa rasa v EC~1
vt CKOpOCTb MOTOKAa rasa B ropsioBUHE coria m eC-1
w CKOpPOCTb pacnpocTpaHeHns 3Byka m ecC-1
Wit CKOpOCTb pacnpocTpaHeHnsi 3Byka B ropsioBMHe coria m ecC-1
Z dakTop CXMMaeMocTu rasa 1
] dakTop cknmaemMocTu rasa npu piu I, 1
P OTHOCUTENBHDBIV AMaMeTp rOpsIoBUHbI 1
W OTHOCUTENBHBIA KO3(DMUMEHT HYBCTBMTE/ILHOCTU 3HAYEHMS pacxofa rasa K 1

U3MEHEHWIO 3HAYEHUSI BESIMYUHBI Y
K Mokasatens aguabatsbl 1
K/ OTHOLLEHWE YAE/bHbIX TENSI0EMKOCTEN 1
Vo JvHamunyeckasa BA3KOCTb rasa B YC/IOBUAX TOPMOXEHMA HA BXOAE B COMJIO Ma-ec
p [noTHocTL rasa Kr » M~3
Po MNoTHOCTL rasa B YC/IOBUSAX TOPMOXEHUS Ha BXOAE B COMJIO Kr *M-3
Pi MnoTHoCTL rasa npu plu Kr eM_3
Pt MnoTHOCTL rasa B ropsioBMHe corsa Kr eM_3

MpnmevyaHune — OcTasibHble 0603HaYeHus YKa3aHbl HENocpeaCTBEHHO B TEKCTE.

MHpekcol, BXxogsuwme B yC/i0BHble 0603HavyeHns BeNnyYuH, 0603HavalnT criegylouiee:
0 — ycroBMs TOPMOXEHUS MOTOKa,

a — aTtmoccepHoe gaBneHue;

B — BEpPXHWIi npefen usMepeHuii;

N — n36bITOYHOE JaBfieHue;

H — HWXHWIA npeaen n3MepeHuii;

C — cTaHAapTHble YC/I0BUS;

min — MWHUManbHOe 3HayeHue;

max — MaKCMMasibHOe 3HauyeHue.

4.2 CokpalweHus

B HacToAWeM cTaHAapTe NpUMeEHeHbl cregylouime cokpalwleHus:
MBK — n3MepuTenbHO-BbIYMCINTENbHbBIA KOMMNJIEKC;

T — n3mepuTenbHblii TPY60NPOBOA;

N4 — npeobpa3oBaTenib AaBMeHUS UIN MaHOMETP;

NMT — npeo6pa3oBaTenb TemnepaTypbl WK TEPMOMETP;

CW — cpeAcTBO M3MEPEHNIA;

CUIKI — cuctema n3mepeHuii pacxofa u Kkoamyectsa rasa;

YOI — yCTpOCTBO A1 OYMUCTKM rasa;

®M — copmupoBaTtesib NOTOKA.

5 Tpe6oBaHWs K NokasaTesisiM TOYHOCTU U3MEPEHUIA

OTHOCUTENbHAA paclupeHHas HeonpefeneHHOCTb u3mepeHuii (Mpu koadduuneHTe oxeara 2) Macco-
BOr0 pacxoja ¥ Macchl, a Takke 06beMHOro pacxoga n o6bema rasa npum pabouymx ycnoBusax v NpuBeLEHHbIX
K CTaHA4apTHbIM YC/IOBUAM MO AAHHOW MeToAuKe B 3aBMCMMOCTU OT YPOBHSA TOYHOCTU M3MEPEHUI nNpuBefeHa
B Tabnuue 2.

6
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Tabnuua 2
YpOBEHb TOYHOCTN U3MEPEHUIA A [5) B r il
OTHOCUTENbHAsA pacluMpeHHas HeornpeneneHHocTb, % 0,5 0,8 15 2,0 25

6 MpuHUMN MeToda U3MepeHUi

6.1 Vi3mepeHnss MaccoBOro pacxoga, o6bLeMHOro pacxoga npu paboymx ycnoBusx U 06bLEeMHOro pac-
Xofa, NpUBELEHHOro K CTaHAApPTHbIM YCMOBUSIM, ra30B BbIMOMHAKT METOAOM AUHAMWYECKUX U3MEpeHuii ¢
NOMOLLbIO KPUTUYECKUX COMesl, B TOP/IOBUHE KOTOPbIX ra3 YCKOPSIETCS A0 KPUTUYECKOW CKOPOCTM (T. €. MECTHOM
CKopocTu 3ByKa). Mpn [OCTUXEHUN KPUTMUYECKOW CKOPOCTM MAaCCOBbI pacxoj rasa B cOmnsie siBAseTcs Makcu-
MasibHO BO3MOXHbIM [/1S CYLLECTBYOLUMX YC/IOBUIA Ha BXOAEe B COMNJIO U MOXET 6bITb paccumMTaH no tennodu-
3MYEeCKMM XapaKTepuctmkam u u3nkKo-xMMUYeckuM napameTpam rasa no oAHol us dopmyn:

Ant 'Cd' c*mPo

(6.1
L1l
Ant .Cd>eC*

ST Fo (6.2)
Pc"c *c

ar Ant ca Cip (6.3)

CBA3b MaccoBOro pacxofa rasa, 06bLeMHOro pacxofa rasa npv pabouynx ycroBussX n o6bLeMHOro pac-
Xofa rasa, NpMBeAEeHHOro K CTaHA4apTHbIM YC/I0BUAM, YyCTaHaBmMBaeT opmyna

AT~ dy' Pi =Ac 'Pc- (6-4)

C yyeTtom cdopmyn (6.1), (6.2), (6.3) n (6.4), 06BEMHBIN pacxod rasa nNpu cTaTUYeCKUX 3HAYEHUAX gaBne-

HMUA U TeMnepaTypbl rasa Ha BXOfe B COMN/0 M 06bEMHbI pacxopq rasa, NpUBEAEHHbIW K CTAaHAAPTHLIM YC/10BU-
SIM, paccYMTbIBAKOT NO OAHOW M3 POpMY:

C ZyPo-T I-R)

\/ (6.5)
pre>po gy VIM)
|
Aol o
z1MU 11 p
v ~ Ant'cd ' C* % ¢ (6.6)
Tc-'70)
Sy —Ant' Cd' ' Cip o (6.7)
|
Ant mCd>+C* «p0
S = (6.8)
If R)
Pc, 10
y[wm)
Ant cd-C* wp
S = (6.9)
" Pc'Pc _
V'c'
fAc = Ant 'Cd"' -Ckp . (6.10)
Pc

Ecnu npn kanmbpoBKe KPUTMYECKOTo cornsa onpefesieHa 3aBUCUMOCTb Npou3BefeHns KoadduumneHTta
pacxofa KpMTMYEeCKOro consa Ha nnowajib NonepevyHoro ceyeHus ero ropaoBuHblI OT ynucna PeiHonbAca, 10O
B popmynax (6.1)—(6.3) u (6.5)—(6.10) BmecTo 3HaueHunss Ant+ Cd, ucnonb3yT 3HayeHne BenmunHsel CT mCd.

6.2 Tennogusnyeckne xapakTepuctukn un U3NKO-XMMUYECKMe napameTpbl rasa, Heobxoaumble AN
BbINOSIHEHUA pacyeTa no dopmynam (6.1)—(6.3) n (6.5)—(6.10), onpeaensaoT NyTeM NPSAMbIX U3MEPEHUA WK

7
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KOCBEHHbIMW pacYeTHbIMW MeToAamu, U3MTOKEHHbIMU B HaLMOHAa/IbHbIX UAN MEXIOCYyAapCTBEHHbIX CTaHzap-
Tax, MM60 NpuUBEAEHHbIMW B CTaHAAPTHbLIX CNPAaBOYHbIX gaHHbIX kKaTteropun CTA wan CL (cm. TOCT 8.566).

6.3 Maccy, 06bem rasa npu paboymx ycnoBusx n o6bem rasa, NnpuBeAeHHbIN K CTaHAAPTHLIM YC/I0BUSM,
onpenensrnT NyTEM YNCNEHHOTO MHTETPUPOBAHNSA COOTBETCTBYHOLWMX PYHKUUIA pacxoga OT BPEMEHU.

7 TpeboBaHMA 6e30MacHOCTH

7.1 MNpu BbINOSIHEHWUM M3MEPEHUI AOMKHbI cobnwgartbca TpebosaHusa [2], [3] v [4] v gpyrux dpegepanb-
HbIX 3aKOHOB, HOPMAaTMBHbIX MPaBOBbIX akToB Poccuiickoli ®egepaunm, HOPMaTUBHbIX JOKYMEHTOB B 06nacTu
NPOMbILW/IEHHO 6e30NacHOCTH.

7.2 Ha onacHbIX MPOM3BOACTBEHHbIX 06bekTax 6e30MacHOCTb MPUMEHAEMOro 060pyA0BaHNA A0/HKHA
6bITb MoATBEPXAEHA cepTudukaTtom COOTBETCTBUSA WM Aeknapauveidl o cOOTBETCTBMM, MO0 3ak/I0UYeHneM
3KCNepTU3bl NPOMbILLIEHHOW 6€30MacHOCTM B COOTBETCTBUM C [2].

7.3 TMpumeHsiemMble TeXHWYECKNe YCTPOMCTBA M TexHosornyeckoe obopypoBaHuWe AO/KHbI YA0BNETBO-
pATb TpeboBaHMSAM NOXapHOoi 6e30MacHOCTU, yCTaHOBEHHbIM [5] 1 CM 12.13130.2009.

7.4 CobnwogeHne MHQOPMaLMOHHON 6e30nacHOCTM AO/MHKHO obecneuymBaTbCsa cpefcTBamMu MCNONb3ye-
MOV onepaylvoHHON CMCTEMbI U cCpeAcTBamMuK Cneunann3npoBaHHOro NporpaMmHoro obecneyexus. MNMporpamm-
Hoe obecneyeHne AO/HKHO NpegycMaTprBaTb BO3MOXHOCTb KOHTPONA AOCTyna nonb3oBatesieli K PyHKLMAaM ©
JaHHbIM CUCTEMbI U UMETb pPe3epBHbIE apXUBHbIE KOMWUM Ha BHELIHWX HOCUTENSAX MHdOpMaLun.

8 TpeboBaHMA K YyC/IOBUAM MPOBEAEHNSA U3MEPEHWNIA

8.1 YcnoBusa NpuMeHeHNs CpeacTB U3MepeHuii, 06paboTkn pe3ynbTaToB U3MEPEHU 1n
BCNoOMOraTesibHbIX YCTPONCTB

8.1.1 Ycnosus nposefeHUs uaMepeHuii (gaBneHue, TemnepaTtypa U BAAXHOCTb OKpyXawlLliei cpepbl)
ons CU, cpencts 06paboTku pesynbTaTOB U3MEPEHUN U BCIOMOraTe ibHbIX YCTPOWCTB AO/KHbI COOTBETCTBO-
BaTb TPe6OBAHNAM, YCTAHOB/IEHHLIM WX U3rOTOBUTENAMM.

8.1.2 inana3oH mamepeHuin npumeHsemoro C/ gosxkeH 6biITb He MeHee aumana3oHa U3MepeHuii nme-
psiemoli BEINUUNHbI.

8.1.3 XapaKkTepucTukn afiekTpocHabxeHusa CU, cpeacTB 06paboTki pe3ynbTaToB U3MEPEHUIA U BCMIOMO-
raTesibHbIX YCTPONCTB AO/DKHbI COOTBETCTBOBATb TPeOOBAHMAM UX 3KCNyaTauMOHHOW AOKYMeHTaLnu.

8.2 TlapameTpbl NOTOKa M cpeabl

8.2.1 M3mepsemoii cpenoit ABnsieTcst 0AHOKOMMNOHEHTHbIAR MM MHOTOKOMMNOHEHTHbI ra3, Haxoaswuiics
B 04HO(hpa3HOM COCTOSSHUM U OAHOPOAHbLIV NO PM3MYECKMM CBONCTBAM.
MpumeyvaHunna

1 a3 cunTaeTcs OAHOPOAHbLIM, EC/M €70 CBOMCTBA (COCTaB, N/IOTHOCTb, AABMIEHNE 1 ApP.) U3MEHSIOTCA B MPOCTPaH-

CTBE HEMpepbIBHO.
2 a3 cunTaeTcst 0AHOMA3HbLIM, EC/IM BCE €70 COCTAB/ISOLLIME YacTh NpUHA/IEXaT raso06pasHOMY COCTOSHUIO.

8.2.2 MMpy TeyeHuU rasa 4yepes KPUTUYECKOE COMJO ero pa3oBOE COCTOSHWE He [LO/IKHO U3MEHSATbCS.
Temnepatypa rasa B rop/IoBMHE COMJ/a JO/KHA GblTh BbIllE TOUYKM POChHI MO Bnare u Bbille TEMNepaTypbl KOH-
JeHcauuun rasa UM ero KOMMNOHEHTOB B C/lyyae M3MepeHMit MHOTOKOMMOHEHTHOTo rasa. Ecnu nsamepsieMoli
cpefioii ABNAKTCSA CMecu Yr/eBOAOPO/HbIX rasoB (HanpvMep, NPUPOAHbLIA WM HedTAHOW ras), TO AOSXKHbI
OTCYTCTBOBATb YC/I0BUS A5 06pa3oBaHus rMapaTtos.

8.2.3 Ains conen, MMeKLWMNX BbIXOAHON KOHUYECKUIA yyacTok AnnHON 6onee d, npu yncnax Rent 6onee
2 + 105 oTHOCWTENLHOE MPOTMBOAAB/IEHWE A0/MKHO GbiTb He 6Gofiee 3HauYeHusl, KOTOPOE PacCUUTbIBAKT MO

opmyne
/I n 7\

roe

(8.2)
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P2—'J= | 14+ — - «Mar (8.3)
v PO
K-3 -2 2
Mn2 (2 1-2. A2 2 =2 (8.4)
U+il 11 CAnt +1,

MpumeuvaHune — dopmyna (8.4) npvBeLeHa B COOTBETCTBUU C [6].
OTHoweHne nnowagein A2Ant cBazaHo ¢ pasMepamu consa no copmynam:
-4Na conen ¢ TopomAaanbHO rOpsIOBUHOIN:
2+/etg9
A2 9%,
Ant d
-Ansa conen ¢ UMAUHAPUYECKOW roOp/IOBUHON:

-JA-(1-CO0S0)+1 (8.5)

a2 2-/tgB

(8.6)
Ant d
roe / — pNvHa pacwupsilolLerocs yyacrtka, M;
0 — nonoBMHa yrna packpbiTUs paclIMpsAOWErocs yyacTka, rpag.
JonyckawTca 60/1ee BbICOKME 3HAYEHUS OTHOCUTE/ILHOTO MPOTMBOAABMEHWUS MO CPABHEHUIO CO 3Haye-

HUAMM, paccunTaHHbIMU No chopmyne (8.1), ecni MOXHO A0Ka3aTb HasMuMe KPUTUMYECKOro pacxoaa.

MpumeuyaHune — Ha oTHOWeEHVE faBneHWit (p2/p0)T ax HE3HAUMTENIbHOE B/IMSIHUE OKa3blBaeT yA/IMHEHUE
KOHMYECKOro yyacTka A0 Takux 3HauyeHuid, korga mnsollafb MonepeqyHoro CevyeHusi Ha BbIXOAe M3 coMa B YeTbipe pasa
npeBbIWAaeT NowWaab rop/ioBUHLI, T. €. AnrHa Anddhy3opa JoCTUraeT 3HaueHnst 6osee 7 AMameTpoB NP NOJSIOBMHE yria
KOHyca, paBHOW 4°.

ONnsa Kputnyecknx conen, akcnayatupyembix B guanasoHe yucen Renf or 5 m104 go 2 m105, peKkoMeH-
ayeTcs B KayecTBe AOMYCTUMOro 3Ha4yeHUs OTHOCUTE/IbHOTO NPOTUBOAABNEHUS MPUHATbH 3HAYeHWe, paBHoe
r*, KOTOpOe paccunTbiBalOT No opmyne (8.2) nau BbINOMHUTL NPOBEPKY HA OTCYTCTBME 3anupaHusa conna B
COOTBETCTBUM C Mpoueaypoli, NpMBeAEHHO B NPUAoXeHun A.

Ecnu uncno Rent meHee 5 « 104, To pekoMeHAyeTCcA noAfepXuBaTb OTHOCUTE/IbHOE MPOTUBOAAB/IEHME
meHee 0,30 nAn BbINOMHUTL NPOBEPKY Ha OTCYTCTBME 3anvpaHus consia B COOTBETCTBMM C NpoLenypon, npu-
BEAEHHON B NpUAoXeHnn A.

9 CpeactBa M3MepeHuin, o06paboTkm, BCcnomMoratesibHble U A0NOJ/IHUTE/bHbIE
yCTpOWCTBa

9.1 Tpe6oBaHUA K cOCTaBYy CPeACTB U3MepPeHWU, 06paboTKN, BCNOMOraTesibHbIX U
OOMNONMHUTENbHbLIX YCTPOWCTB

9.1.1 CocTtaB CW, cpeacts 06paboTku, BCIOMOraTtesibHbiX 1 AONO/THUTEIbHbLIX YCTPONCTB onpeaensietcs
TpebyemMbiM YPOBHEM TOYHOCTM M3MEPEHUi N1 HEO6XO4MMON CTeNeHbo aBTOMaTMU3aLum.

B obwem cnyyae npu BbIMOSHEHUN U3MEPEHUA NPUMEHSIOT:

- OCHOBHble CU;

- cpeacTBa 06paboTKM pe3ynbTaToB M3MEPEHUIA;

-gonosiHuTenbHbole CU;

- BComoraTe/sibHble YCTPOWNCTBa;

-0OMOJSIHUTE IbHbIE YCTPOliCcTBA.

9.1.2 MNpun HeobxoauMocTM nepegayun nHgopmauum ¢ CUKE go/mkHbl 6bITb AOMOHUTENIBHO Npeaycmo-
TpeHbl cpeacTBa M KaHasbl nepefavyv faHHbIX.

CocTaB O0CHOBHbIX CW BblGMpatOT B COOTBETCTBUU € Tabnuuein 3.
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Tab6nunuya 3
HeobxoanmocTb npumeHenus CU ana rasa:
HanmeHoBaHne CU
OAHOKOMMOHEHTHOTIO MHOTOKOMMNOHEHTHOIo

CW pasneHusa + +
CU Temnepartypsl + +
KpuTtnueckoe conso + +
Xpomartorpad - 1
CW nnoTHOCTY MpY CTaHOAPTHBLIX YC/I0BUAX - Dn2)
CW nnoTtHocTK rasa npu paboymnx ycnosmax cMm. 9.7 cMm. 9.7

«-» — CW He TpebyeTcs, «+» — Hanmune CU ob6s3aTenbHo.

1) Hannune CN Ha CUKI He o6513aTefibHO, ecnv AonycKaeTcs UCMob30BaTh pesyfbTaTbl aHAIM30B XMMUKO-aHa 1-
TUYECKMX NabopaTopuii, NONyYeHHbIX B pesynbTare otbopa npo6 Ha CYIKI, nn6o pesynbTaTbl aHaIM30B XUMUKO-aHauu-
TUYECKMX NabopaTopuin nnM aBTOMATU3NPOBaHHbIX U3MEPEHWIA B MECTax, YCTaHOB/IEHHbIX C MPUMEHEHNEM KYCTOBOIO
MeTOoAa pa3MelLeHNs aHa/IMTUYEeCKOro 060pyA0BaHus.

2) CU He TpebyeTcs npy HaMumMm xpomartorpadga.

9.1.3 inA 06paboTKM pe3ynbTaToB U3MEPEHUI NPUMEHSIOT Bbluncantenu unm VBK.

CpepactBa 06paboTkM pe3ynbTaToB M3MEPEHUA A0/KHbI Mpeobpa3oBbiBaTh BbIXOAHbIE CUTHASIbI OCHOB-
Hbix CW, aBTOMaTnyeckn onpefensatb 06bEMHbI pacxofd W/vnn o6beM rasa, NpUBEAEHHbIE K CTaHAAPTHbIM
YyCNOBUAM.

CpepactBa 06paboTKM pe3ynbTaToB M3MEPEHUn AO/MKHbI 06ecneynBaTb BO3MOXHOCTb NEPUOANYECKOTO
BBEAEHMS U perucrpauum 3HayeHuii YC/I0BHO-MOCTOSHHbIX BEMIMYUH, HanpuMmep, MAOTHOCTU rasa npu CTaH-
OapTHbIX YCNOBUAX, KOMMNOHEHTHOIO cocTaBa rasa, aTMOC(EepPHOro AaB/ieHUs, KOHCTaHT, NpUMeEHSAEeMbIX B3a-
MEH 3Ha4yeHW KOHTPONUpyeMbIiX NapameTpos, B ciyyae oTkasa CU u npouee.

9.1.4 B cocTaB A0NO/IHUTENbHLIX CU MOryT BXOAUTH:

- C/ nepenaga gaBneHns rasa A/19 KOHTPONA TEXHMYECKOro coctossHna YOI u ®f1;

- CW paBneHuna rasa nocsie KPUTUYECKOTO comna A1 KOHTPO/A OTHOCUTE/IbHOTO NpoTUBOAABNEHNS;

- C/ TemnepaTypbl TOYKM pOCbl NO BOAE, a ANA YrNeBOAOpPOACOAEPXALLUX CMeCcel ra3oB B criyyae He-
06X04MMOCTN KOHTPO/ISI 3a OTCYTCTBMEM BbiNageHus koHaeHcata B T — TemnepaTypbl TOYEK pOCbl N0 BOAE
n yrnesofopogam.

Bmecto C/ nepenapga gaBneHusa gonyckaeTcsa A1 KOHTPOA TEXHUYECKOro coctosaHusa YOI ncnonbso-
BaTb CTalMOHapPHO YCTaHOBJ/IEHHble UHAUKATOPbLI Nepenaja AaB/ieHUs.

9.1.5 CocTaB NpMMEHSEMbIX BCMOMOraTeflbHbIX YCTPONCTB onpegenserca TpeboBaHUSIMU K CepBUcy,
KOMMYHUKaLUAM, HafgexXHOCTU 1 6e3onacHocTy npu akcnnyaTtaunmun CUKE u MOXeT Bk4yaTk B ce6S, Hanpu-
Mep, YCTpONCTBa NOBTOPHONM MHAUKALWW, YCTPOWCTBA nevyatu, 6/10ku nuTaHnus, 6apbepbl UCKpOHe30omacHoCTH,
NMHUW CBA3W, Nnpeobpa3oBaTenun NHTepdencos, MexceTeBble aganTepbl U YyCTpoONcTBa NamaTu.

9.1.6 MNepeyeHb [ONOMHUTESIbHbLIX YCTPONCTB M HEOOXO4MMOCTb UX NPUMEHEHWS NpuBefeHbl B Tabnuue 4.

Tab6bnunuya 4

HanmeHoBaHWe AONONHUTENBHOIO
Heo6x0AMMOCTb NPUMEHEHNS

ycTpoiicTBa
yor PekomeHayeTcsa ons 3arpsa3HeHHbIX ra3oB
or Ob6s3aTeneH B c/yyasx yCTaHOBKM Mepes KpUTUHECKMM COMIOM MECTHbIX COMpo-
TUB/IEHUIA, CO34at0LLMX 3aKPYTKY MOTOKa
Mpo600TOHOPHbLIN 30HA, Ob6s3ateneH npu otéope npob rasa Ha CUKI

9.2 Tpeb6boBaHUA K OCHOBHbIM CpeacTBaM U3MEPEHUiA

9.2.1 Ovnana3oHbl namepeHunii npuMmeHsiemblx CY f0/MKHbI NepekpbiBaTb paboumnii guana3oH U3MeHeHus
3HaYeHNn n3mepsaemMoro napameTpa noToka v cpepgpl.

Ecnu npumeHeHne ogHoro CU He obecneuymBaeT oxBaT paboyero gnanasoHa M3MEHEeHUs 3HAYeHUn ns-
mMepsemMoro napameTpa wam He obecneumBaeT HeO6GXOA4MMYHO TOYHOCTb BO BCEM AuanasoHe uU3mepeHuii, To
JonyckaeTcs Ucnosib3oBaHue Heckonbkux CU.

10
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9.2.2 OcHoBHble CU fOMKHbI MMETb YHU(ULUPOBAHHbI 31E€KTPUYECKNIA BbIXOAHONW curHan un/vnm yud-
pPOBOIi BbIXOA.

PekomeHgyeTcs BblGMpaTb OCHOBHble CU ¢ undpoBbiM BbixogoMm. pu Bbibope OCHOBHbIX CU ¢ anek-
TPUYECKUM BbIXOLHbIM CUTHAs/IOM crefyeT oTAaBaTb npepgnodteHne CU ¢ BbIXOO4HbIM CUTHA/IOM CWJbl NOCTO-
AHHOro Toka ot 4 go 20 MA.

9.2.3 MeTponornyeckue xapakrepuctukm CU BbiGuparT ¢ y4eTOM HEOH6X0AMMOCTN cobnogeHns Tpebo-
BaHWA K 3HAYEHUAM OTHOCUTENIbHOWN pacllMpPeHHOW HeonpeneneHHOCTN U3MEepPEHWn, NpUBELEHHbIX B Tabnu-
Le 2, B 3aBMCUMOCTMN OT YPOBHS TOYHOCTU M3MEPEHUIi N HE0O6XOAUMOro AMana3oHa pacxofoB rasa.

Bbi6op CU ocyuiecTBAAKT NyTemM pacyeTa B COOTBETCTBMMU C pa3genioMm 13 OTHOCUTESIbHOI paclliMpeH-
HOW HeonpegeneHHocTn (Npu KoadhduumeHTe oxBaTa 2) pe3y/ibTaToB U3MEPEHUI pacxofa Mpu BO3MOXHbIX
coyeTaHuAaX N3MepsAaeMbIX napameTpoB MoToKa U cpefbl.

OTHOCWUTEeNbHAA paclivpeHHas HeonpeaeneHHOCTb U3MepeHW npu AbbiX COYeTaHUAX He AO0JDKHA
npeBbllaTb OTHOCUTE/IbHYH pacllVpPEeHHYH HeonpefeneHHOCTb U3MEPEHWUI, YCTaHOB/IEHHYO B pasgene 5,
A1 COOTBETCTBYIOLLEr0 YPOBHA TOYHOCTU N3MEPEHUIA.

9.2.4 OTHOCUTEIbHAsA NOrPeLWHOCTb BbIYMC/IEHWNI, BbIMOMHAEMbIX cpeAcTBamMmm 06paboTkn No 3afaHHbIM
Tennoguanyeckum xapakTrepuctmkam un U3nKo-xMMUYEeCcKUM napameTpam rasa, 06ycnoBfeHHas anroput-
MOM BbIYMCNEHWUI 1 €ro NporpaMmHOl peanusayueii, He gokHa npesbiwartb £0,05 %.

9.3 CraHgapTHble KpUTU4yeckue conna

9.3.1 O6wume TpeboBaHUA

9.3.1.1 Matepwuassbl

KpuTuyeckne conna AO/MKHbI M3roTaBMBaTbLCA M3 MaTtepuanos, NMPUTOAHbLIX O4J19 NPOBEAEHUA UX YNCTO-
BOli 06paboTkn 40 TpebyemMoro cocTosHUA (HEKOTOpble MaTepuanbl MOTyT ObiTb HE MPUTOAHbLI A4NA MCNONb30-
BaHWA n3-3a pakoBWH, MOMIOCTEN N APYTUX HEOAHOPOAHOCTEN).

KpuTuyeckne consa gosmkHbl 6bITb M3rOTOB/IEHBI N3 KOPPO3MOHHO-3PO3NOHHO-CTOMKOTO N0 OTHOLLEHUIO K
cpefe matepuana, tTemnepaTtypHbllii KO3 PULUNEHT IMHENHOTO pacLMpPeHNs KOTOPOro M3BECTEH B gManasoHe
N3MEHEeHNs TemnepaTypbl cpegbl.

9.3.1.2 YncTtoBas o6paboTka ropsioBMHbLI conia v Bxoga B CON/0

MoBEPXHOCTb FOPSIOBUHbI U TOPOMAA/IBHOTO BX0OAa A0 yYacTKa KOHMYEeCKOro paclmpeHnsa conna goskHa
nMeTb 3HaveHue Ra He 6onee 15 x 10_6¢Y

Ecnn wepoxoBaToCTb HE MOXET ObiTb U3MEPEHA, TO KPUTUYECKOE COMJIO0 AO/MKHO 6biTb MHANBUAYATBEHO
KannbpoBaHo.

FopnoBuHa v TopouganbHbiii BXOA BNAOTbL A0 yYacTka pacllnpeHns AO0/DKHbl 6biTb OUMLLEHbl OT /10 6bIX
3arpA3HEHN N OT/TOXKEHWIA.

dopma KOHMUYECKOTo pacluMpsoLLerocs yyactka consa Ao/MKHa Bblbupatbcsa Tak, 4ToObl nobbie yCTy-
Mbl, HEO4HOPOAHOCTU, HEPOBHOCTWN M OTCYTCTBME KOHLEHTPUYHOCTU He npeBbliwanu 1 % mecTHOro gnameTtpa.
3HayeHne Ra BHyTpeHHe noBepxHoOCTU Audichby3opa He AO/MKHO npeBbiwarth 10~4d.

9.3.2 KOHCTpYKUMA KPpUTUYECKOro conna

9.3.2.1 O6ume 3amevaHus

HacTtoswuin cTtaHgapT ycTaHaBniuBaeT TpeboBaHUS K TeOMETPUYECKUM XapakTepucTUukaMm KpUTUYECKUX
conesn ¢ UNANHAPUYECKOW nam TopongasnibHOW ropsIOBUHOMN.

CTaHfapT gonyckaeT NpMMeHeHue APpYrux KOHCTPYKLUMIA KpUTMYeCKUX conen, A7 KOTOpbiX NpoBefeHa
UHAMBUAYyanbHasa Kanubposka.

OTHOCUTENbHbIA AMameTp rop/ioBUHLI KPUTUYECKOTO COMJla paccyuTbiBaloT no popmyne

rae a, atT— cpefHuii TemnepaTypHblii KO3 PULMEHT IMHENHOrO MaTepuana consa u BXogHoro Tpy6onpoBo-
Aa, COOTBETCTBEHHO, 1/°C;
Tdm, TDm — TemnepaTtypa, Npu KOTOpOii M3MePSNICA BHYTPEHHUIA AnamMeTp rop/IoBMHbI conia v BXOAHOTO
Tpy6onpoBoja, COOTBETCTBEHHO, K;
O3 — BHYTPEHHWUI gnamMeTp ropsioBUHbI consia npu T6T, M;
Ouw3 — BHYTPEHHWI aMameTp BXOAHOro Tpybonposoga npu 0us, m;

Tht— oueHka 3HauYeHns TemnepaTypbl MaTtepuana conna npu TemnepaTtype rasa Ha Bxoge, paBHoi Tv K.

n
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3HauveHue T*nt paccuuTbiBalOT No popmyne

Tnt=T1 (9.2)
K +1

Kputunuyeckue conna, He nMmerowmne BbIXOLHOIO ,qmq)(pysopa, HEe peKkoMeHAYKTCA ONnA NPUMEHEHNA.

MpuMeuyaHne — KpuTuueckue com/a, He UMEIOLLME BbIXOAHOMO Audihy30pa, NMET HU3KYIO peKyrnepauuto
[aBNeHnst 1 MOTyT CO3[aBaTb CYLLECTBEHHbIE UCKAXKEHUSI CTPYKTYPbI MOTOKA Moc/e conna.

9.3.2.2 KpuTuuyeckoe consio ¢ TopongasnbHoOi rop/soBUHONA

Ha pucyHke 1 npuBefeH pa3pe3 KpUTMYECKOro consa ¢ TopouAasbHON ropsoBUHON B NJIOCKOCTM, MpO-
X04SALEeRn yepes OCb rOp/IOBUHbI.

YacTb conna, pacnosioxeHHas B Tpy6e, ABnsetcsa Kpyraon. Conao cocTouT U3 BXOAHOW TOPLEBOI MAOCKO-
CTW, NepneHANKYSPHOI K 0OCEBOW IMHUM COMMa, CYXalLWencs 4yactu ¢ 3akpyriieHHblM npochunem, n guddysopa.

1 — BXoAHas TopLeBas MOCKOCTb; 2 — nepeceyeHne TopougasnbHOVW MOBEPXHOCTW € obpasylolein auddysopa; 3 — pacnosoxeHve
yCTpOICTBA M3MEPEHUS AaBMEHUsA; a — B fJaHHO 06n1acTn 3HayeHue Ra He Ao0/KHO npeBblwath 15 -1CM6ch b — B gaHHOW o6nactu
3HauyeHne Ra He f0/MKHO npesblwaTtb KO-47; ¢ — BXofHas NMOBEPXHOCTb A0/MKHA HAXOAUTHCA CHapPYXW OTHOCUMTENbHO AaHHOro npoduns

PucyHok 1 — Mpogmnb KPUTMYECKOro consa ¢ TOpouaasibHOM ropoBUHONA

BxogHas TopueBas N/IOCKOCTb Onpefensetcs Kak NaoCKOCTb, NepneHAnKynspHas K OCU CUMMETPUN U
nepecekarwlliasi CyXalllycs 4yacTb CONna B ceYeHuun, gmameTp KoToporo paseH 2,5d + 0,1d. NMoBepXxHOCTb
BXOJHOW TOPLEBOW MJOCKOCTW CHApPYyXW OrpaHnyvyeHa OKPYXHOCTbIO guameTpom D. TpeboBaHuWe K KpUBU3HE
BXOZHOW TOPLEBON MOBEPXHOCTW OrpaHMyMBaeTCss HEO6XOAMMOCTbI ObecnevyeHus cnepyrLlero YcroBUS:
3HaYeHNsA BHYTPEHHUX AMAMETPOB B KaXAOM CEYEeHWN TOPLEBOM MOBEPXHOCTU AO/MKHbI ObITb HE MEeHee 3Ha-
YeHUs BHYTPEHHErO AuMameTpa paclupsowencs 4yactm TopomaanbHOro KOHTypa.

MoBEPXHOCTh CyXawLencsa yact consa, pacnosiokKeHHas MexAy BXOAHOM N/IOCKOCTbH U pacliupsio-
LWMMCS yyacTkoM (CM. pUCYHOK 1), He A0/IKHA OTK/JOHATLCSA OT popMbl Topa 60siee yem Ha +0,001 d.

3HayeHne AuameTpa ropsioBuHbl d onpefensitoT Kak cpegHeapumeTnyeckoe 3HayeHue pesybTaToB
N3MepeHnii guameTpa He MEHee YeM B YeTbipex HanpaB/IEHUSX, PaCNO/IOKEHHbIX No4 NpUGIN3NTENBHO paB-
HbIMK (BM3yasibHO KOHTPOIMPYEMbIMUW) yrnamu Apyr K Apyry.

Paanyc KpvBM3HbI T C 3TON TOpOMAanbHOW NOBEPXHOCTU B NJIOCKOCTU OCU CUMMETPUN AO/KEH COCTaB-
nate ot 1,8c/mo 2,2d.

Onddysop gomkeH nmetb hopMy YCEUYEHHOTO KOHyca C NOMOBWHONM yrna, paBHoi ot 2,5° go 6°. AnunHa
andpdhysopa gokHa 6biTb He MeHee d.

Ecnv TpeboBaHUA K KOHCTPYKLMK cOMJla He MOTYT ObiTb BbIMOJ/IHEHbLI WX MPOBEPEHLI, TO COMJI0 AOJ/IKHO
ObiTb UHAMBUAYASIBHO KanmbpoBaHo.

9.3.2.3 Kputnuyeckoe conno ¢ LUANHAPUYECKOW FOP/IOBUHOM

Ha pucyHke 2 npvBefeH pa3pe3 KpUTMUYeCcKoro comnsa ¢ LWINHAPUYECKON TOP/IOBUHOI B NJIOCKOCTU, MPO-
Xo4ALWein yepes oCb rOpI0BUHbI.

12
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1— BXOAHas NJ0OCKOCTb; 2 — MOBEPXHOCTb Andchy3opa, 3HavyeHne Ra koTopoit He 6onee 10_4<t 3 — 06/1aCTb CONPSKEHUS;
a— B [laHHOI o6nacTn 3HayeHne Ra He fO/HKHO nNpeBbiwaTth 15-10 _6d, a npodnab He JOo/MKEH OTKNOHATLCA
OT hopmbl TOpa M uunuHapa 6onee yem Ha +0,001 d.

PucyHok 2 — Mpodinnb KPUTMYECKOro conna ¢ UW/IMHAPUYECKON rOp/10BUHOM

YacTb conna, pacnosioxXeHHas B Tpybe, ABnsetcsa kpyrnoi. Conso cocToUT M3 BXOAHOW TOPLEBON Mnio-
CKOCTW, NepneHAnKyNSapHO K 0CEBOI IMHUKN coNnna, cyXakueics YyacTu ¢ 3aKpyrieHHbIM npogunem, LUanH-
ApVyeckoi ropnosuHbl 1 auddysopa.

BxogHas TopueBas M0OCKOCTb OMpefenseTcss Kak NJOCKOCTb KacaTesibHasi K cyXawueiica yactu npo-
duno consa v nepneHAnKynsapHas K ocu cuMmmeTpuun. NMoBepXHOCTb BXOLHONM TOPLEBOW MAOCKOCTU CHapYXK
orpaHuyeHa OKPYXHOCTbI AnameTpom D, U3HYTpM OKPYXHOCTbIO €€ KacaHWus C Ccyxarleincs yacTblo conna.

MoBEPXHOCTb CyXawuwelica yactu conna foshkHa nmeTb hopMy YeTBepTU Topa, KoTopasi C O4HOW CTO-
POHbI HanpaB/eHa Mo KacaTesibHOW K BXOA4HOW TOpLEBOV MOBEPXHOCTU, a C APYrOoii CTOPOHbI — MO KacaTeslb-
HOW K LUNMHAPUYECKOW ropaoBUHEe. Paanyc KpMBMU3HbBI IC TOpa AO/HKEH PaBHATbLCS AMaMEeTPYy FOpP/I0OBUHBI.

MOBEPXHOCTb CYyXawLencsa 4actu comnsia He AO0J/KHA OTKNOHATbCA OT dpopmbl Topa 6osee yeM Ha
+0,001 d.

LnvHa uMnuHAPUYECKOW rop/ioBUHbI A0/KHA paBHATLCA d. [IMHA TOP/IOBMHBbI HE AO0/IKHA OTKIOHATHCSA
oT d 6osee yem Ha +0,05d.

3HauyeHVe anameTpa ropsoBUHbI ONpefensoT Kak cpegHeapuMmeTmyeckoe 3HaYeHMe pesynbTaTtoB Us-
MEpEHI/II‘/'I AnameTpa He MeHee YeM B YeTblipex HanpaB/iIeHNAX, PacCno/I0OXeHHbIX noa I'IpVI6I1I/I3I/ITeJ'IbHO paBHbI-
MU (BU3yanbHO KOHTPOIMPYEMbIMU) yriiamun ApPYr K APYyry, B MJOCKOCTY BbIXOAa LUIANHAPUYECKOA FOPSIOBUHbI.

Hu oavH gnameTp He A0/HKEH OTK/IOHATLCSA OT cpefHero guameTtpa 6osee yem Ha +0,001 d.

ConpshkeHne Mexay cyXxarwlencs yactelo conaa U UMNMHAPMUYECKO TOP/IOBUHOM Heob6Xxog4Mmo npoBe-
puTb BU3yasibHO M y6eanTbCca B OTCYTCTBMU AedeKToB. Ecnm 3amMeTHbl kakne-nmbo aedekTbl CONPSXEHUS, TO
Heo6X04MMO YA0CTOBEPUTLCH, YTO MECTHbIA paanyc KpMBM3HbLI B MIOCKOCTM OCU CMMMETPUM COCTaB/AET He
meHee 05d no Bceil BXOAHOI NOBEPXHOCTM (4eTBEPTb TOpa W UMAMHAPUYECKAS TOP/IOBMHA). [laHHOe TpeboBa-
HUe WANICTPUPYETCSA Ha pUCYHKe 3.

PucyHok 3 — ConpsbkeHre Mexziy YeTBEPTh0 Topa U LWMHAPUYECKON TOP/IOBUHOI (NepexoaHas obnacTb)

MOBEPXHOCTL CyXalLencs yactu consa v ropslIoBMHbI A0/MKHA UMEeTb 3HavYeHne Ra He 6onee 15 « 10-6d.

Onddysop npeactaBnsieT cob60li yceUYeHHbI KOHYC ¢ NOA0BUHOI yrna, paBHoOW oT 3° go 4°. AnuHa gnd-
hysopa goskHa 6biTb He MeHee d.

ConpshkeHne mexagy LNAanHapuyeckon ropsioBUHON 1 gudpy3opomMm He06xXxoaAnMo NPpoOBEpPUTbL BU3yanbHO
nybeanTbCca B OTCYTCTBUN AedIEKTOB.
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Ecnn TpeboBaHUA K KOHCTPYKLMK cOMJla He MOTYT ObiTb BbINOJ/IHEHbI WM MPOBEPEHbLI, TO COMJIO AOKHO
ObITb MHAMBMAYANbHO KasiMbpoBaHo.

9.3.3 TpeboBaHUA K yCTaHOBKE KPUTUYECKUX conen

9.3.3.1 O6wWwmne NoNoXeHns

CtaHpapT onpegensieT TpeboBaHMA K yCTaHOBKE conen ANs cAefyllmnx ciayyaes:

a) TpybonpoBoa nepeg CONOM MMEET Kpyraoe nonepevyHoe cevyeHue n 3HavyeHune 3 He 6onee 0,25;

6) nepepn consiom nMmeeTcs 60/bLI0OEe NPOCTPAHCTBO (MOTOK rasa NocTynaeT B COMJI0 U3 60MbLIOIA €MKOCTH).

B cnyyae a) consio He06Xo4NMMO ycTaHaBnMBaTb € yueToM TpeboBaHuin 9.3.3.2, B cfiyyae 6) — c yyeTom
Tpe6oBaHuii 9.3.3.3.

PucyHok 4 — KpuTnyeckoe consio ¢ ycTaHOBNEHHbIM Pl

9.3.3.2 YyacTok Tpyb6onpoBoga o conna

KpuTrnuyeckoe conso yctaHaBAMBalOT B NPAMOJ/IMHENHOM Kpyr/ioM TpybonpoBoge, KOTOpblli AOMKEH 6biTh
COOCHbIM C OCeBOIi InHMel conna B npegenax +0,02D.

OBasibHOCTb yyacTka Tpyb6onposoga AnuHoli 3D nepef BXOA4HOM NJIOCKOCTbIO COMJa He [OJ/KHA MPeBbl-
waTb 1 %, a ero BHYTPEHHAA NOBEPXHOCTb A0/KHa MMeTb 3HadyeHne Ra He 6onee 10~4D.

Onsa dpopMmupoBaHua HeobXxo4MMOW CTPYKTYpPbl NOTOKA nepeg consioM AO/DKEH OblTb YCTAHOBAEH MPSMO-
NNHEWHbIA yyacTok Tpybonposoja, MMHMMANbHAA Heobxoaumas A/IMHA KOTOPOro MOXeT ObiTb onpegeneHa
no NOCT 8.586.3. lonyckaeTcs yctaHoBka @I Ha paccTosHun /1> 5D oT BXOAHOI NIOCKOCTM consia, Kak no-
Ka3aHo Ha pucyHke 4. KoHcTpykuuto Pl 1 paccTtosiHue OT Hero A0 MEeCTHOro COMPOTMBMEHWS BbiGMpakwT no
FOCT 8.586.2.

BHYTpeHHUI1 AnameTp BXoAHOro Tpy6onpoBoaa Ao/keH 6biTb He MeHee Ad ons obecneyeHnss 3Ha4YeHUs
3 <0,25.

OvnameTp D onpepfensanT Kak cpefHeapudMeTMyeckoe 3HayeHwe pesynbTaToB M3MepeHuin He MeHee
yem B YeTblpex AnmameTpasibHbiX HanpaBNeHUSAX, PACNOIOXKEHHbIX NPUBNAN3UTENBHO NOA OAVMHAKOBbLIM YI/10M
APYr K Apyry, B NMOCKOCTU pa3MelleHns oTBepcTusa ANnA otbéopa craTuyeckoro fasneHus. Npu 3TOM OTHOCU-
TeNbHaa HeonpefesieHHOCTb pesynbrara UaMepeHus, obycnoBfeHHas U3MepuTelbHbIM WHCTPYMEHTOM, He
posmkHa npesbiwartb 0,1 %.

9.3.3.3 bosibliOe NPOCTPaHCTBO nepepg consiom (60nblass eMKOCTb)

Hanuune 60nbWOro npocTpaHcTBa nepej consom obecneynsaeTcs B TOM C/yyae, KOrga Ha paccTOsHUM
He meHee 5d oT ocu conna u 15d OoT ero BXOAHO NIOCKOCTM OTCYTCTBYIOT Kakme-nm6o CTEHKM.

9.3.3.4 lpeHaxHble 0TBEpPCTUA

Tpy6onpoBoA MOXeT UMeTb He0bXoAUMbIE ApPeHaXHble 0TBEPCTUA A1 YAaNleHna KoHAeHcaTta unv gpy-
rMX NOCTOPOHHUX Cpef, BO3HMKAKLWMX NPW 3KchnayaTauuy B HEKOTOPbLIX ycnoBuax. Heobxogmmo obecneunTb
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repMeTUYHOCTb 3TUX OTBEPCTUI Npu M3MepeHun pacxoga. Ecnvm ectb HE06XOAMMOCTb B TaKMX OTBEPCTUSAX, TO
OHW [OJIKHbI pacnosararbCs Bbille Mo NOTOKY OT consja nepej oTBepcTueM AnA otbéopa fasseHusa. inamertp
OAPEHaXHbIX OTBEPCTUIA AO/MKEH cocTaBNAaTb MeHee 0,06D. OceBoe paccTosiHue OT APEHaXHOro oTBepcTus
[0 N/IOCKOCTU BEPXHEro no noTokKy oTBepcTusa Ana otbopa gaBrieHns J0MXHO 6biTb 60/ble D, a camo oTBep-
CTVe [OJ/IKHO pacnofiaraTbCs B OCEBOI MNOCKOCTU, He coBnagjatLein ¢ NJoCKOCTb OTBepcTua AN otbopa
JaBlieHns.

9.3.3.5 YuyacTok TpybonpoBoga nocsie consa

YyacTok Tpyb6onposoga nocse consa AO/KEH MMeTb KOHCTPYKLMIO, KOTOpas He AOJ/KHA OorpaHuymBaTh
peanus3auunio KpUTUYECKOro pacxoga B cone.

9.3.3.6 lMnowaab oTBEPCTMA TOPMOBUHBLI conna

Mnowanb OTBEPCTUSA TOPJIOBMHBLI COMJIa Mpu Temnepartype rasa B ropsioBUHEe consa paccyuMTbiBalOT Mo

opmynam:

Ant=Am' CT (9-3)
C7=[1 +2-a-(In,-7 ), (9.4)
Tnt-T0 (9.5)

roe AT — naowanb OTBEPCTUS TOP/IOBMHBI COMMa, paccyuTtaHHas no 3HayYeHuto cpefHero gnameTpa ropno-
BUHbI Npu Temnepartype [u3, m2;
a — cpegHuin TemnepaTypHbIn KO3 (PMUMEHT NMHENHOrO MaTepuana conna, 1/°C;
7'w3 — TemnepaTtypa, Npy KOTOPOW BbINOJ/IHAMOCH M3MEpPEHNE AnaMeTpa ropsIoBUHbI CONa UAN BbIMOHSA-
nacb kannéposka conna, K.
9.3.4 KoahpmumeHT pacxoga
9.3.4.1 KoachdunymeHT pacxoga Ans KpUTMUHECKUX conesl paccuutbiBaloT no copmyne

C

g a- beRen,. (9.6)

KoadhpuumeHTbl a, b u n npueBeneHbl B Tabnuue 5 Ans kaxaoro Tuna conia v gnanasoHa uucen Rent,
npu KOTOPbIX OHW MOTYT MCMNOJSIb30BaTbCS.

Ta6nuuya 5
Conno ¢ ToponaanbHOl ropsI0BUHON

21 x 04< Rent< 3,2 x 07 a =0,9959
b=2,720

n=05

Conno ¢ UnMInHAPUYECKO rop/I0BUHOM

35 x 105<Renf< 11 xw07 a=0,9976
b=0,1388

n=0,2

9.3.4.2 OTHOCUTeNbHaA cTaHgapTHasA HeonpeaeneHHOCTb KO3 PULMEHTOB pacxoga, paccUmMTaHHbIX Mo

opmyne (9.6), ons conen c TopovMaanbHON U LMNHAPUYECKON ropnoBMHON cocTtasnset 0,15 %.

9.4 CpepcTtBa M3MEPEHUI cTaTUYECKOro gaB/ieHus

94.1 ABCONIOTHOE AaBrieHne rasa U3MepsaT HeNnocpeaCcTBEHHO € nomMolwblo CY abCcoNTHOIO AaB/eHus
nn6o onpeaenalT NnyTeM CYMMUPOBaHUA NU3MEPEeHHbIX 3Ha4YeHuii N36bITOYHOro 1 aTMOCtEepHOro AaB/eHNA.

A6CoNTHOE, U3BbITOYHOE M aTMOCIepHOe AaBfeHne rasa U3MepsaT ¢ noMoLwbo M4 nwboro NnpuHLKM-
na gencTeus.

[ns ypoBHeli To4HOCTU u3mepeHnin A, b n B pekomeHgyeTcs Bbi6upatb N[, y KOTOpbIX CTabUIbHOCTb
nokasaHuii He xyxe 0,1 % 3a rog,.

M4 pomkeH obecneunBaTtb B AnanasoHe paboumnx gasrieHuin cobngeHne TpeboBaHnin K 3HaYeHnsamM 40-
nyckaemoli OTHOCUTENbHOW pacllMPEeHHOW HeonpeaeeHHOCTM n3MepeHuii abconoTHOrO gaBneHns rasa gns
COOTBETCTBYHOLW,EIN0 YPOBHSA TOYHOCTU u3mepeHuin (cm. 9.2.1.3).

Mpun akcnnyatauun MO Heob6XoAUMO yunTbiBaTb, YTO AaHHble C/ YyBCTBUTENbHbLI K TeMNepaTtype oKpy-
Xawwein cpegbl. C Lenbio MUHUMU3AUNN BANSHUA TemnepaTtypbl OKpyXatolei cpefbl Ha pesy/bTaTbl U3Mme-
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peHus gaBneHus, 4na ypoBHeEN TOUHOCTU namepeHuii A, b n B pekomeHgyeTca N[} ycTaHaBnMBaTb B nomMelle-
HAM UNn B yTEN/IEHHOM o6orpeBaemMoM Wwkadgy ¢ Temnepatypoli (20 + 10) °C.

9.4.2 B kayecTBe 3aMOpHOW apMaTtypbl Ha COeAMHUTE NbHbLIX TPYOGKaxX NPUMEHSIIOT UrofibyaTble KianaHbl
(BEHTUN) UNW LIAPOBLIE KPaHbI.

Mpu moHTaxe N[ pekoMeHAyeTCA NPUMeEHEeHNe ABYXBEHTU/bHbIX 6/10KOB, KOTOpble o6ecneynBalroT Nosa-
kntoueHve MM K coegnHUTENbHBIM TPY6KaM, 610KMPOBKY 1 COPOC AaB/ieHUA B COeAMHUTENbHbIX TPybOKax, noa-
coefnHeHne aTasioHHbIX CU gNna KOHTPONA MeTpOosiornyecknx xapakrepmucTtuk MAa.

9.4.3 Ecnn MOHTaX consia BbIMNO/IHEH B COOTBETCTBUM C TpeboBaHMAMM 9.3.3.2, TO cTaTMyeckoe gasne-
HVe nepej, COMJIOM pPekoMeHAyeTCcsa U3MepAaTb Ha paccTtosHum oT 0,9D fo 1,10 oT BXOAHOWN N/IOCKOCTM conna
(cM. pucyHok 4).

9.4.4 Ecnu nepepj consom umeetcsa 60nblwoe npocTpaHcTBo (cM. 9.3.3.3), TO BepxHee Mo NOTOKY OT-
BepcTue An1a otbopa AaB/ieHnss pekoMeHAyeTCcs pacnosaratb B CTEHKe, KOTOpas nepneHAnKyIsipHa K BXOLHOW
NJI0CKOCTM conna, Ha paccTtoaHun 10d £1d OT 3TOW NAOCKOCTH.

9.4.5 OceBas NMHNSA 0TBEPCTUA An1a oT6opa AaBneHusa Ao/HKHa nepecekaTbCs C OCEBOW NMHMel conna
N Haxo4uTbCa nog TpebyembiM YroM K AaHHOW nuHun. OTBepcTune A5 oT6opa AaBNeHUa AO/KHO UMEeTb Kpy-
rnoe nonepeyHoe ceveHve. Kpomka oTBEpCTUS, NMOKasaHHas Ha pucyHke 5, Ao/mKHa ObiTb OCTpPOW. UTO6bLI ra-
paHTUpoBaTb yCTpaHeHne 3a3yO6puH UIN 3ayCeHLEeB Ha KpOMKe, paspellaeTcs MUHUMasibHOe ee 3aKpyr/ieHue,
paguyc KOToporo Ao/XeH 6biTb MEeHbLIe O4HON AecATON AnameTpa oTBepCcTUA Ans otbopa gaBneHuns. Ha BHy-
TPEeHHel NOBEPXHOCTU OTBEPCTUA A/ oT6opa AaBfieHns U B6/M3K HEro JOJ/KHbI OTCYTCTBOBATb HEPOBHOCTW.

B ropn3oHTanbHbIX U HAKMIOHHbLIX TPy6onpoBogax 0TBepCTUA 419 0T6opa faB/ieHnsa pasMeLlaT B BEpPX-
Hell yactn WT wuam Kopnyce consia C OTK/IOHEHWEM OT BEepTUKasIbHON MNJIOCKOCTM, NpoxoAsiei yepes ocCb
Tpy6bl, HE Gonee 90°.

Heob6xogmMmo BM3yanbHO yb6ennTbCcsa, 4YTO OTBEPCTUA A1 OTOOpa AaB/ieHUA YA0BEeTBOPAT yCTaHOB-
NeHHbIM TpeboBaHMAM.

Ecnv mMoHTaX consia BbINMO/IHEH B COOTBETCTBUM C TpeboBaHuaMu 9.3.3.2, TO AnameTp OTBepCTUs AN
oTtbopa AaBneHUs AO/KEH OblTb:

-1,3 £ 0,3 mm npu D < 16 mMwm;

- meHee 0,08D n He 6onee 12,7 mm npu D > 16 mm.

OTBepcTue Ana otbopa fas/ieHUA OO/DKHO UMeTb LUINHAPUYECKYD (DopMy, Npuyem A/IMHa 3TOro Lu-
NUHAPUYECKOTO yyacTka [0/1XHa OblTb HE MEHee ABYX AMaMeTpOB OTBEPCTUSA.

PucyHok 5 — Cxema oTBepcTusi /1 0TG0pa AaB/eHUs rasa

9.4.6 CoepgunHuTenbHaa Tpybka gnsa nepegaum gasneHus ot UT k M A0/MKHA MMETb YKAOH K TOPU3O0H-
Tann He meHee 1:12.

Mpn NPUMEHEHUN COEANHUTENbHBLIX TPYOOK, COCTAB/IEHHbIX U3 OTAE/IbHbIX CEKLWIA, AMamMeTp YyCNOBHOTO
npoxoga 3TUX CEeKUuii AO0/MKEH ObiTb OAMHAKOBLIM.

MaTepuan coeAuHUTENbHbIX TPYOOK AO/DKEH ObiITb KOPPO3UMOHHOCTOMKMM MO OTHOLIEHUKD K M3MepsieMo-
My rasy, ero KoHAeHcaTy 1 CONnyTCTBYIOLWNM KOMMOHEHTaM (MeTaHo/, FUKob 1 Ap.).

9.4.7 Ana npoBepku obecrnevyeHUs KPUTUYECKOro pacxofa rasa M3MepsloT AaB/ieHue rasa nocne con-
na. OTBepcTne AN oTb6opa yKkasaHHOro AaB/ieHUs BbIMOMHAKT B Tpy60NpoBOoAe Ha paccTosHUM He 6onee
0,5 gnameTpa Tpy6onpoBoaa OT BbIXOAHOW NaockocTu auddysopa.

9.4.8 [laBneHne nocsie conja He M3MepsAloT, eCNu BbIXO[ rasa M3 conna OCYL,ecTB/AEeTCA Henocpen-
CTBEHHO B aTMmocdepy Uau Apyryto 06,1acTb € U3BECTHbIM AaB/IeHUEM.
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9.5 CpepacrtBa U3MepeHUin cTaTuyeckoi TemnepaTypbl

9.5.1 TemnepaTypy rasa nsmepstoT MNT nw60Oro npuHuMna gencremns.
TepmognMHamumyeckyo TeMmnepaTypy rasa onpegensitot no dopmyne

T=273,15 +t. (9.7)

Mpu BbiGope MT cnepyeT pykOBOACTBOBATLCA C/EAYOLMMN PEKOMeHAALNAMN:

- MT go/mkeH MMeTb METPO/IOTUYECKNE XapaKTepucTuku, obecneynBarwme cobawgeHne TpeboBaHnin K
3HAYEeHUAM AO0MyCKaeMol OTHOCUTE/IbHOW pacllMpPEeHHON HeonpeaenNeHHOCTM M3MepPeHnin TemnepaTtypbl rasa
015 COOTBETCTBYIOLWErN0 YPOBHA TOYHOCTU n3MepeHuin (cm. 9.2.1.3);

-Ananas3oH naMmepeHuin NT gonxeH 6bITb MUHUMAIbHO AOCTATOYHbIM;

-TUN KOMMEHCauMoHHOTo kabena ana nogknwdeHus MNT K BTOpUYHOMY NpubBOpPY M CXeMY MOAKIOYEHUS
(Tpex- nnn 4eTblpeXnpPoOBOAHYIO) ANA NOAKMNYEHUA TepMOMeTpa CONPOTUB/IEHUA BblOMPAIOT C y4eTOM YyCNo-
BUIA aKcnlyaTauum 1 MecTa pasMelleHnss HOPMUPYIOLLEro 1 BTOPUYHOTO npeobpasoBartens.

Mpu BbIGOpE BTOPUYHOrO nNpubopa cnepyeTt yuyuTbiBaTb HOMWUHa/IbHYH0 CTAaTUUYECKYI0 XapaKTepuCTUKy
npumeHaemoro [1T.

9.5.2 Cratnyeckyt TemnepaTypy rasa M3sMepsoT C NOMOLWbIO O4HOT0 UAN HeCKoNbKuX IMT, pacnonoxeH-
HbIX Mepef COMnJoMm.

Ecnn MOHTaXx conna BbIMOSIHEH B COOTBETCTBUMU € TpeboBaHusamu 9.3.3.2, 7o MT pacnonaraiT Ha pac-
cTosiHUM oT 1,8D go 2,2D Bbilwe N0 NOTOKY OT BXOAHOIM N/I0CKOCTM consia. JuameTp 4YyBCTBUTE/bHOIO 3/1EMEH-
Ta MT vnm rmne3sl (NpU ee HanAnyuMm) fo/HKeH ObiTb He 60nee 0,04D. MT He Ao/MKeH pacnonaratbCsi Ha O4HOM
NINHWUK € OTBEPCTUEM A1 0TO6Opa AaB/ieHUA B Hanpas/ieHuK noToka.

Ecnu MmoHTaXx conna BbINOSIHEH B cOOTBETCTBUM € 9.3.3.3, TO gonyckaeTca ucnosab3osartb MNT unu runssy
(Npn ee Hannuum) ¢ HapyXHbIM anameTpom 6onee 0,04D. B atom cnydae MNT gosmxkeH pacnosaratbCs Takum
o6pas3om, 4TO6bl MOXHO ObINI0 YAOCTOBEPUTLCA B TOM, YTO OH UAM €ro runb3a (Mpy ee Hasnmuum) He okasbiBaeT
B/IUSAHUA HA U3MepeHune faBrieHUs.

Fny6buHa norpyxenus MNT gosmkHa ObiTb paBHA A/IMHE €r0 MOHTAXHOM 4yacTu, yCTAHOB/IEHHON M3rOTOBMU-
Tenem ANA KOHKpeTHoro Tuna [MT.

MpumeuyaHne — C yMeHbLIEHNEM CKOPOCTU rasa TemrnepaTypa HapyXHoW cTeHkn UT u, cnepoBaTtesbHO,
Temnepatypa MT vy 3aWwyTHON MNb3bl (NMPY €e Ha/IMuMM) B MECTE €€ COEAUHEHUSI CO CTEHKON WT nmpubnmkaercs K
TemnepaType aTMOCepHOro Bo3ayxa. B CBA3W € aTM MNpy yBe/IMYEeHUM pasHOCTW TeMnepaTypbl BO34yxa U rasa Bo3pac-
TaeT HeonpeaeneHHOCTb 3MepeHns TeMnepaTypsbl. JaHHbIi 3¢hdekT Bo3pacTaeT ¢ yBENMUYEHNEM BETPA U YMEHbLLEHNEM
BHYTpPeHHero anavetpa UT v gasneHus rasa.

C UeNbl0 CHUXEHNS METOANYECKOW HeonpeaesieHHOCTU U3MeEpPEeHUI TemnepaTypbl peKoMeHayeTcs:

- NIPUMEHATb TEPMONPUEMHUKN C FNagKoin 6rnecTawedl NoOBEPXHOCTbIO;

- Hapsaay ¢ ob6uieli TennoBoli nsonauuein VT BbINONHUTE N30MALMUI0 606bIWKNA, B KOTOpPOI 3akpensieH [T.

Lna cHmKeHUs 3apepxkn (BpemeHun) peakuun MNT cnepyeT NpUHATL cnejyolimne mMepbl:

-CTEeHKa rMMNb3bl fO/MKHA 06/1afaTb YMEPEHHO BbICOKOW TEN/IONPOBOAHOCTbLIO, & MOBEPXHOCTb CTEHKM,
conpukacawLancs ¢ rasom, gos/HkHa 6biTb YNCTON;

- npu yctaHoBke MT B rMab3y MexAy HUMK JO/DKeH ObiTb ob6ecrnevyeH HafeXHbI TenN0BOW KOHTaKT ny-
TeM MUHUMMK3ALUKN 3a30pa Mexay Kopnycamu runb3bl v MT, a Takke 3anosiHEHWEM AaHHOro 3a3opa Tenaonpo-
BOJHOI macToii unu macnom;

-TEPMOYYBCTBUTENbHbIA 3/1IEMEHT TEPMOMETPA AO/DKEH UMETb Masiblii pa3mep, Manyl Maccy W HU3KYH
TeN/I0eMKOCTb.

9.6 CpepacTBa M3MepPeHUn U MeToabl onpeAesieHnUs MNJIOTHOCTU rasa Npu CTaHA4apTHbIX YC0BUAX

9.6.1 AnAa onpefeneHns NJOTHOCTU rasa nNpu CTaHAAPTHbLIX YC/IOBUAX MPUMEHAIOT O4UH U3 ClefyoLwnx
MeTO/,0B:

a) KOCBEHHbI1 MeTof;

6) NpsAMoit MeToZ C MomoLbl nNukHomeTpoB no FOCT 17310;

B) MPSAMOIi MeTo4 C NOMOLLbI NMOTOKOBOrO NAOTHOMEPA.

9.6.2 lMpu NpMMeEHeHUM KOCBEHHOro MeTofa MNJIOTHOCTbL rasa Mpu CTaHAAPTHbIX YCMOBUAX PEKOMEHAY-
eTca paccuymTbiBaTb No hopmyre

(9.8)
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MonfapHyt0 Maccy MHOTOKOMMOHEHTHOrO rasa BblYMCNAKT NO (bopmyne

N
M=1 (X/M;), (9.9)
=i
rae Mj— monsapHas macca /-ro KOMNOHEeHTa, Kr * Mosb-1;
N — 4ucno KOMNOHEHTOB rasa.

KOMNOHEHTHbI COCTaB rasa M3MepsiloT C NOMOLLbI MOTOKOBOrO Xpomatorpadga, nmbo fabopaTopHOro
XpomaTtorpada B XMMUKO-aHaIMTUUYECKUX nabopaTopusx.

MoTokoBble xpomaTorpadbl peKOMeEHAYETCS NMPUMEHATbL NPU HEBO3MOXHOCTU obGecneyeHnss Heobxoau-
MOl 4acTOTbl onpefeneHnss KOMNOHEHTHOIO cOCTaBa rasa B XMMUKO-aHa/IMTUYEeCKUX nabopaTtopusx.

Heobxognmoe uncao nNpob 3a OTYETHbLI Nepuoj BpeMeHn onpeaensiioT B cooTBeTcTBun ¢ NOCT 31370.

Mpu BbibOpe xpomaTtorpada cnepyeT yuuTbiBaTb, UTO HEONPEAE/IEHHOCTb M3MEPEHUS MOAPHON UK
06bEMHOV A0 KOMNOHEHTOB rasa A0/1)XHa obecneynBaTtb BbINO/IHEHUE TpeboBaHUIi K JONYCKaeMoil Heonpe-
LEeNeHHOCTW onpeaenieHns pacxoja v KonmyecTBa rasa ANs COOTBETCTBYIOLWEr0 YPOBHA TOYHOCTU U3MEPEHU
(cm. 9.2.1.3).

Mpn onpegeneHnn mecta oT6opa Npob pykoBoacTBytTCA TpeboBaHuamu FOCT 31370 u cnegyrowumu
LONOMHUTENBbHBIMN peKoOMeHAaunamu:

- pacctosiHua mexay N3 n NbbiM 6AMXKAALNM MECTHbIM CONPOTUBMEHNEM AO/KHbI 6biTb HE MeHee 2D
npu pasmeuwieHnn N3 nepen MecTHbIM conpoTuBneHnem u 5D npu pasmeuweHuun M3 nocne MecTHOro conpo-
TUBNEHUS;

- ecnun N3 pasmelieH nocne consa, TO peKOMeHAyeTcs ToUKy oT6opa nNpob6bl pacnonarate Ha paccTos-
HUM He meHee 3D ot conna.

MecTo oT60pa Npob rasa fO/MKHO 6bITb 060pYyA0BAHO B COOTBETCTBUM € TpebosaHusmu MOCT 31370.

Mi3mepeHne KOMMOHEHTHOrO CoCTaBa A0J/IKHO OCYLW,EeCTBASATLCA C MPUMEHEHWEM aTTECTOBAHHbIX METO-
OVIK N3MEpEHMNIA.

9.6.3 Mpn onpegeneHnn NNOTHOCTM rasa NpsAMbIM MeToAOM (C NnOMOLW bl nukHoMeTpoB no MOCT 17310
UM NOTOKOBOrO N/I0OTHOMEPA) M3MEHEHUE MIOTHOCTU rasa nNpu cTaH4apTHbIX YCNOBUAX OTCNEXMBAKT, co3fa-
Bas MOTOK rasa 4yepe3 MUKHOMETPbI WM YyBCTBUTEJ/IbHbIA 3/1EMEHT MJOTHOMEpa MyTeEM OTBETB/IEHMS 4acTu
obuiero notoka. MOTOK rasa, NPoOXoAsWMmMiA Yyepes YyBCTBUTE/IbHbI 31EMEHT N/I0THOMEpa, A0/KEH ObiTb A0-
CTaTouyHbIM A1 o6ecneyeHns peakuum Ha M3MEHEHUs cocTaBa rasa. poba rasa goskHa ObITb YUCTON, He
coaepxaTtb YacTuy, 1 6bITb 0gHOA3HOIA.

C uenbio UCKIYEHNA nonajaHus MexaHU4Yecknx npumeceil n KoHgeHcata B KaMepbl MOTOKOBbIX NAOT-
HOMEPOB MNpu UX NoAkNKYeHUn K T Heo6XoANMMO B COEAUHUTE/IbHbIX IMHUAX UCNOMNb30BaTbh (GUNLTPLI N OT-
CTOlHble kamepbl. MNpu onpegeneHnn mecta otbopa nNpo6 ANA NOTOKOBOro NAOTHOMEpa PYKOBOACTBYHTCS
Tpeb6oBaHUAMU, yCTaHOBNEHHbIMK B 9.6.2 K MecTy oT6opa npob Ana xpomaTtorpados.

MeToa n3MepeHus NAOTHOCTU ra3a Npu CTaHA4aPTHbLIX YC/TIOBUAX C MCMOSIb30BaHMEM MOTOKOBOMO MOTHO-
Mepa uamM pacyerta no KOMMNOHEHTHOMY COCTaBy, U3MEPEHHOMY MOTOKOBbIM XpomaTtorpadom, pekomeHayeTtcs
NPUMEHATb NPY HEBO3MOXHOCTK obecnevyeHns HeobxoanMOol YacToTbl onpefeneHnss KOMNOHEHTHOrO cocTaBa
rasa B XMMUKO-aHanUTU4YeCcKnx nabopaTopusx.

9.7 CpepacTBa usamepeHuii n metoabl onpegeneHnss NJIOTHOCTM rasa npu pabouymx ycroBuUsix

9.7.1 Ans onpepeneHus NIOTHOCTM rasa plpaonyckaeTcs NpUMEHEHVE NOTOKOBbIX NJIOTHOMEPOB N060-
ro TMna, ecnu gonyckaemasi OTHOCUTesibHAsi pacllMpeHHass HeonpefeneHHOCTb U3MEPEHU NIOTHOCTM rasa
npu paboymx ycrnoBusX, YyCTaHOB/IEHHAss B COOTBETCTBUM C TpeboBaHuAmMu 9.2.1.3 AN COOTBETCTBYHLLETO
YPOBHS TOYHOCTU, HE MEHee 3HauyeHus, pacCcyMTaHHOro no opmyrse

U' =U’ +100- 1-1-(Pi-Ph)/PI (9.10)
M Tk 1-(7,-7n)/T1 °
roe D'P— oTHOcUTe NlbHaA paclwupeHHas HeonpeaeeHHOCTb U3MEPEHMNIA NIOTHOCTY ra3a B MecTe YCTaHOBKU
4YyBCTBUTE/IbHOTO 3/1IEMeHTa NJ0THOMepa (nokasaHus NA0THOMepa);
Tv pl— Temnepartypa, K, n1 abconoTHOe AgaBrfieHne rasa nepeg consiom, a, COOTBETCTBEHHO;
I'n, pn— TemnepaTtypa, K, 1 a6CoNtoTHOE AaBfeHne rasa B MeCTe YCTAHOBKM YyBCTBUTE/IbHOTO 3/lIeEMeHTa
nnoTHoMmepa, Ma, COOTBETCTBEHHO.
Mpu ycTaHOBKe MJI0OTHOMepa HeEO6GX0AUMMO 06GecneunTs cregylouiee:
- Nnpo6a rasa Ao/mKHa 6bITb YMCTON, 0oaHOMA3HON U He cogepXaTb Kakux-nnbo yacTuu;
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- MOTOK rasa, NpPoxoAswunii Yepes YyBCTBUTE/IbHbI 3/1EMEHT NAOTHOMEpPA, A0/MKEH OblTb A0CTATOYHbIM
ANnsa obecneyeHns peakuuMnm Ha M3MEHEHWUS CcOCTaBa, AaBJ/ieHNs U Temnepartypbl;

- YCTpOIicTBa, NPUMEHAEMbIE Ha BXOAe NAOTHOMEPOB A1 OYUCTKM Npo6 OT npumecein (puNbTpbl K OCY-
WNTENN), He AO/KHbI M3MEHSATb OCHOBHOI COCTaB M3MeEPSIEMOro rasa.

MAoTHOMEpP AO/KEH yCTaHaB/IMBATLCA BbIlle MO NOTOKY OT comnsa, 0TBepcTust 4Ns oToéopa fasneHus u M.

YyBCTBUTE/bHbIA 3/1IEMEHT NJ0THOMepa unu M3 MOXeT 6bITb YCTAHOB/IEH HenocpeacTBeHHO B AT nnbo
B 6aiinacHyto nuHuto Anst oT6opa npob. [onyckaeTcsa OCyWecTBASATbL nogady rasa B MJOTHOMEP, CMOHTUPO-
BaHHbI B rnb3e, ycTaHOBNEHHOW B UT. B aTOM cny4vae Touky oT6opa npob6bl pacnonaratoT B 06/1aCT BbICOKO-
ro faB/ieHuUs rasa, a TO4YKy Bo3BpaTa Npobbl — B 06/1aCTV HU3KOrO AaB/fieHUs rasa.

Lna n3MepeHus TemnepaTtypbl U AgaBfieHUs rasa B MecTe pasMeleHusi YyBCTBUTENbHOIO 3/IEMEHTA
naoTHOMepa MCNonb3ylT ero wraTtHele CU gaBneHns u temnepaTypsl.

9.7.2 MAoTHOCTL rasa nNpu paboumx ycrioBUsAX MOXeT OblTb paccumTaHa A/ OL4HOKOMMNOHEHTHbIX ras3oB no
3Ha4YeHUsAM TemnepaTtypbl U AaB/IEHWA U 4ONO/THUTENBHO MO cOCTaBy — A1 MHOTOKOMMOHEHTHbIX ra3oB. Heonpe-
AeNeHHOCTb MeTofa pacuyeTa [0/KHa ObiTb He 60/iee HeonpeaeeHHOCTY N3MEPEHMNIA C NOMOLLBIO NOTHOMepa.

9.8 CpeactBa 06paboTKM pe3y/ibTaTOB U3MEPEHWIA

9.8.1 lNporpammHoe obecneyeHne cpeAcTB 06pabOTKM pe3ynbTaTOB M3MeEPEHUli A0IXKHO peann3oBbl-
BaTb 06pabOTKy M3MepuTenbLHON MHpopmaymm no cooTBeTCTBYOWMM hopmyam, NpuBeAEHHbIM B pasjene 6.

9.8.2 CpeacTBO 06paboOTKM pe3ynbTaToB U3MEPEHU AOMKHO MMeTb AWCN/eid, y KoToporo Tabno gns
0TOOGpaXeHns 4YMCIOBOW MHOpMaLUN COAEPXUT HE MeHee BOCbMW 3HaKOMecCT, M obecneymBaTb BO3MOX-
HOCTb OTOGpaXeHWs Ha gucnsee pes3ysbTaToB N3MEPEHWIA:

- abcooTHOro (M36bLITOYHOrO) AaBEHUS rasa;

-TemMnepartypbl rasa;

- pacxoga v Konm4yecTBa rasa (Mmaccbl, o6bema rasa npu paboymx ycnoBusx uam obbema rasa, npumse-
[EHHOTO K CTaHAapTHbLIM YC/IOBUSIM), NPOLUEALIEro Yyepes consio.

9.8.3 Ha gucnneit moryT BblgaBaTbCA NMPOMEXYTOUYHbIE 3HAYEHWUS BbIYUC/IEHUIN W AaHHble apxuBa, Ha-
nNpYMep, YC/IOBHO-NOCTOSAHHbIE BE/INYUHbLI, KOHCTaHTbI, 3aperncTpMpoBaHHble HewTaTHble cuTyauum M T. M.

9.8.4 CpepctBa 06paboTKM pe3ynbTaToB U3MEpEeHUi J0/HKHbI 06GecneynBaTb XpaHeHWe pe3ynbTaToB
n3mMepeHnii N npegycMaTpuBaTb BO3MOXHOCTb BEAEHUS apxXWBOB: pPe3y/ibTaTOB BbIYUC/IEHWA OCpefHEHHbIX
napameTpoB rasa; perMcrpauum HewTaTHbIX CUTyauuil; M3MEHEHUIN NnapaMeTpoB KOH(UIYypUpPOBaHUS U KOp-
PEKTUPOBKN YC/IOBHO MOCTOSIHHbIX BEJINUUH.

9.8.5 CpeactBa 06pab0oTKn pe3ynbTaToB U3MEPEeHUn Ao/MKHbI ObiTb 3alMeHbl OT HECAHKLMOHNUPOBAaH-
HOro BMeLLaTe/IbCTBa, KOTOPOEe MOXeT NOBAUATbL Ha pe3y/bTaTbl MU3MEpPEeHUA pacxoda n ob6bema rasa, a Takke
Ha npouecc hOpMUPOBAHUSA U COXPAHEHUS apXMBOB.

9.8.6 CpepactBo 06paboTkyn pe3ynibTaTOB M3MEPEHWUIN [OMKHO obecneynBaTb BO3MOXHOCTb pacnedyaTtku
apXMBHOW M UTOroBOI MH(bopMauMn Ha NPUHTEpPe HenocpeAcTBEHHO UMM Yyepel YCTPOWCTBO npuemal/nepepa-
un nHopmauymm (NePeHOCHOro ycTpoiicTBa cbopa MHopMaLmm, KomnbioTepa 1 T. n.).

9.8.7 MamATb cpeacTBa 06pabOTKM pe3ynbTaToB M3MEPEHUN, NpegHa3HayeHHasn A1 XpaHeHUss apxXnBoB
N napameTpoB ero KOHPUrypupoBaHus, A0/KHA OblTb SHEPrOHE3aBUCUMONA.

9.9 Tpe6oBaHUA K AONOMHUTENIbHBLIM CpeACcTBaM U3MepeHni

9.9.1 CpencTBa n3MepeHuin nepenaga faBneHns

9.9.1.1 CW nepenafa AaB/IEHNA NMPUMEHSAIOT:

-O0NS KOHTPONSA TEeXHUYEeCcKoro coctosHua YOI (uenocTHOCTU (UNbTPYIOLLErO 3NEeMeHTa, CTENEHU ero
3acopeHus), a Takke A9 KOHTPONA pexuma ero akcnayartauuu, npu KOTOpom obecneymBaeTcs oUMcTKa rasa
6e3 yHoca TBepAblX YacTuy, u ouabTpyoLero matepuana,

-ANA NPOBEPKN YUCTOTbl BHYTPEHHEW NOBEPXHOCTW 3/1eMeHToB ®I1.

[Nns KOHTPONA TEXHUYECKOTO COCTOAHMA YOI 1 KOHTPOMA Haj PeXuMMOoM ero akcnsyartauunm npuMeHsatoT
cTauMoHapHo ycTaHoBneHHble C/ nepenaja faBneHns UM UHANKATOPbI.

[na npoBepkn YNCTOTbl BHYTPEHHEN NMOBEPXHOCTU 3neMeHToB P NPUMEHSAT cTaunoHapHO yCTaHOB-
NneHHble unu nepeHocHble CW nepenaja fAaBneHus, ycTaHaB/iMBaemMble Ha BPEMS KOHTPOASA TEXHUYECKOTo
cocTtosaHua orl.

9.9.1.2 OTHOCUTEeNbHAsA pacluMpeHHas HeonpeaeneHHOCTb M3MepeHnin (Npu KoadpduLmeHTe oxeaTa 2)
nepenaga fasneHus A7 NPOBEPKMN TEXHUYECKOTOo COCTOAHUA YOI n @ (He ocHal,eHHOro MHAMKATOPOM) He
[oMmKHa npesblWwaTth 5 % npu makcumanbHOM paboyeM pacxofe rasa.
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9.9.1.3 Ecnn koHcTpykumna YOI n © He npeaycmaTpvMBaeT OTBEPCTU ANA U3MepeHui nepenaga nas-
NEHNs N B MUX 3KCNayaTauMoHHOW AOKYMeHTauuu OTCyTCTBYeT MHOpMauusa 0 MecTe WX PacrnosioXeHus, To
oT6OpblI AaBNeHUa pacnosiaraldT Ha paccTossHun oT 1D go 3D A0 v nocne 3TuX YCTPOMCTB.

9.9.1.4 Cxema 06Bsa3kn CU nepenaga gaBneHusi, npumeHsieMblx Ha YOI n @I (He oCHaLW,eHHOro MHAWN-
KaTopoMm), AO/DKHA npefycmaTpuBaTb BO3MOXHOCTb MPOAYBKM MMMNYNbCHLIX TPYOOK M 06HY/eHua nepenaga
JaBneHns.

9.9.2 CpencrtBa U3MeEpPEHU A1 KOHTPO/IA BAAXHOCTU rasa M yc/i0BUM NPUMEHEHNS OCHOBHbIX
cpeacTB U3MepPeHUi

9.9.2.1 KOHTpPO/Ib BNaXHOCTU rasa OCYyL,eCTB/IAT B C/IeAYIOLWMNX cnyvasax:

- Temnepartypa rasa 6nm3ka K TemrnepaTtype To4yek pocbl (OTHOCUTENbHAA BIAXHOCTL 6/1M3Ka K efuHULE);

- He06XOANMMOCTb yyeTa BIMAHMA BNAXHOCTU rasa Ha Tennounanyeckme xapakTepucTtukm u ousnko-xm-
MUYeckne napameTpbl rasa.

[NA KOHTPONS BIAXHOCTU rasa NMPUMEHSAIOT cTauuMoHapHble unaM nepeHocHole CU, obecneuuBalowme
n3MepeHne OTHOCUTENbHON BAAXHOCTU WAWM TemnepaTypbl TOUYKM POChbl N0 BOAE, a ANS YINeBOLOPOACOoAepXKa-
LWKX CMeceil ra3oB — TemnepaTtypbl TOYEK pOCbl N0 BOAE U YrneBoAopoAaM.

Mpu BbiGOope CU BNaXHOCTW yuYnTbIBAKOT TUMN, TeMNepaTtypy v fasfieHue rasa, TpeboBaHns K gnanasoHy
N3MEepPEeHniA U K NCMOSIHEHUIO NO B3pbiBO3aLLUTE.

PekomeHayeTcs BblGupaTb CW BnaxHoOCTW rasa, Kotopble obecneuymBaloT u3MepeHns TemnepaTtypbl TO-
yek pocbl ¢ abCoMTHON NorpeLwHocTbi0 He 6onee 1 °C.

9.9.2.2 AnA KOHTPONSA 3a YCNOBUAMU MPUMEHEHUSA OCHOBHbIX CW u cpencTs o6paboTkuM pesynbTaTtos
N3MepeHuii MOryT NPUMEHATLCA MokasblBallwue nau pernctpupyrowme CW temnepatypbl OKpyxaloLwero Bos-
ayxa, aTMOCepPHOro AaB/iEHNS U BMaXHOCTM Bo3gyxa. JaHHble CY MOryT 6bITb 1060r0 NpuHUuMNa gencTeus.
PekomeHpayeTcsa AN n3amepeHuii Temnepatypbl Bo3gyxa npumeHeHne CW, npegen gonyckaemoi abconoTHOWM
NOrpeLwwHoCcT KOTOopbIX He npeBbiwaeT 0,5 °C, ana namepeHunin abconTHoro gasneHusa — 0,5 kMa n oTHocK-
TeNbHON BNaxHOCTM Bo3gyxa — 5 %.

9.10 TpeboBaHWA K BbIGOPY M MOHTaXy AONO/IHUTENbHbIX YCTPOUCTB

9.10.1 Ana oyncTku rasa moryT ObITb Mcnonb3oBaHbl YOI cnefyoowmx TUNOB:

- MblNIeYNOBUTENN;

- hunbTpbI-cENApaTopsl;

- unbTpsbI.

JionyckaeTcAa COBMeCTHOe ucnosb3oBaHue YOI pasHbiX TUNOB.

[na 3awnTbl KOUTUYECKOTo comnsa OT CoAepXallnxcsa B rase CMOJIUCTbIX BeLLecTB, MblN, Necka, Metas-
NNYECKON OKaNWHbI, PXaBUMHbI M APYTrMX TBEPAbIX YacTul cregyeT NpUMeEHATb ra3oBble UNLTPbI, @ NpY Ha-
NYMM B NOTOKE rasa Hapsagy C MexXaHW4ecKMMM NPUMEeCSMU KanenbHON XMAKOCTU — UNbTPbI-cenapaTopbl.

Mpu Bbi6GOpe hnnbTPOB N HUNLTPOB-CENAPATOPOB HEOOXOAMMO Y6eanUTbCH, YTO UCMOMb3YyEMbIl B HEM
hunbTpylWMn Matepnan XMMUYECKU WMHEPTEH K rasy M He GyaeT paspyllaTbCcs noj BO3AeNCTBMEM MOTOKa
rasa.

Ona obecneyeHna OOCTATOYHON CTEMEHM OYUCTKM rasa 6e3 yHoca vacTuy 1 dpunbTpylowero marepua-
na BbI6Op TMNopasmepa W BnAa unbTpa OCYLLECTBAAKT C yYeTOM HEO06XO0AMMON MPOMYCKHOM CMOCO6GHOCTH
dunbTpa 1 gonyckaemoro nepenajga faB/eHUs Ha HeM.

9.10.2 B kauecTtBe ®I1 npeanoyTUTE/NIbHO NPUMEHEHME NepdOPMPOBAHHbIX ANCKOBbLIX ®I1.

FeomeTpuyeckme xapakrepuctukm @I paccynTbiBalOT MO U3MEPEHHOMY 3HAYEHUI0 BHYTPEHHEero auva-
MeTpa ydyacTtka UT, pacnosioXeHHOro nepeg KpUTUYECKUM COMJIOM.

YCcnoBHble BHYTpeHHUe anameTpbl yyacTkoB UT go n nocne @I fo/mkHbl 6bITb paBHbIMU.

KoHcTpykumna @I gos/mkHa npegycmatpuBaTb BO3MOXHOCTbL UX eMOHTaxa C Lesblo NpoBefeHns nepuo-
ANYECKMX OCMOTPOB MPOTOYHOWN YacTh 1N ee OUYUCTKM.

OCMOTpP TeXHMYECKoro coctofaHua @I MoxeT 6bITb OCYLW,eCTBNIEH C NOMOLbIO 3HAOCcKoNa. JonyckaeTcs
KOHTPO/Ib TEXHWYECKOTO COCTOAHMUA Pl ocyWw,ecTBAATL NYTEM KOHTPONA nepenaja AaB/iEHUA Ha HUX.

9.10.3 B cnyyaax HegonycTMMOCTU MpepbiBaHWMA NOTOKa rasa npu nposefeHun paboT, CBA3aHHbIX C OT-
K/IIOYEHNEM WM EMOHTaXEeM KPUTUYECKOro consa npu nyckoHanagouyHbix pabotax, Npu OTCYTCTBUN pe3eps-
Holi UT, Tpy6onpoBog o060pyaytoT GainacHon nuHne.
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10 MeToabl pacyeTa ra3ognHaMmMyecknX rnapamMmeTpoB MnoToka

10.1 PacuyeT gaBneHnsa n TemnepaTtypbl TOPMOXEHUA

B cniyuyae yCTaHOBKM KPUTUYECKOTO COMJia B COOTBETCTBMM C TpeboBaHmaMMK 9.3.3.2 3HaYeHUs AaBeHus
M TeMnepaTypbl TOPMOXEHUSI pacCUMTbLIBAKOT No hopmMynam:

A X'])

Po = P[- 1n—(k —1)-Maf (10.1)
To=T1Tl 1+2 (K" 1)eM3,2+(1- Rf) (10.2)
(2 u(*-3)/(2k-2) . b6 \2/(k-1)
Man= -r--1 ___ 1.+ —-28°  ~ (10.3)
u +iJ \ \k + 1;
Rf= 1" " U4 (10.4)
To-Ti

roe 771 — n3mepeHHas Temnepartypa rasa Ha Bxoge B conno, K;
Rf — koah(puumeHT BOCCTAHOBNEHUS.

MpumeuvyaHune — dopmynbl (10.2)—(10.4) npvBeeHbl B COOTBETCTBUM C [6].

Mpn oTcyTCcTBUM MHpopMaLMKN O 3HAYEeHUN napameTpa /"pekoMeHAyeTCs NPUHATbL ero paBHbIM 0,75.

Ecnu nepep connom mmeetcsa 6osnbwas emkocTb (cM. 9.3.3.3), TOo yucno Ji4al npuHuMaeTca pasBHbIM
HYMl0, a 3HayeHnAa faBfeHus 1 temnepaTypbl TOPMOXEHNA — paBHbIMW CTATUYECKUM 3HAYEHUAM AaBrieHus
n TeMnepaTypsbl.

10.2 MeToabl pacueTa (PyHKLUMN KPUTUYECKOTO pacxofa U KpUTUUEeCKOro NoToka Macchbl

3HayeHus yHKLUN KpUTUYeckoro pacxoga C* ons pas/inyHbIX ra3oB NpuMBeAEHbl B NpuioxeHun b. OT-
HOCUTENbHAA CTaHAapTHas HeonpenesiIeHHOCTb 3HauyeHuWin C*, MpuBefEeHHbIX B NpuUAoXeHun b, coctaBnser
0,05 %.

B npunoxeHun B npuBegeH mMeTon pacyeTta KpUTUYECKOro notoka maccbl Ckp Ans NpupoaHOro rasa.

OTHOCUTEeNbHAsA cTaHAapTHas HeonpeAeneHHOCTb 3HavyeHnin Ckp, paccunmTaHHbIX B COOTBETCTBMY C Npu-
noxennem B, coctaBnset 0,05 %.

B npunoxeHun I npuBefeHa meToguka pacyeTa 3HAYEHWUI KPUTMYECKOro notoka maccbl CKp U (PyHK-
UMM KpuTudeckoro pacxoga C* rasoB, ypaBHEHWE COCTOAHMA KOTOPbIX NpeactasBfieHo B Buge Z = Z(p; T) unn
Z=Z(p; M.

OTHOCuTeNbHasA cTaHfapTHass HeonpeaesieHHOCTb 3HavyeHuii Ckp n C*, pacCuUnTaHHbIX B COOTBETCTBUM C
npunoxeHuem [, coctaBnget 0,025 %.

11 TMoArotoBKa K BbIMOJSIHEHUIO N3MEPEHWIA

11.1 Mepea Havyanom M3MEpeHWin NPOBEPSAIT COOTBETCTBME YCNOBUI BbINOJIHEHUA U3MeEpPeHuin Tpebo-
BaHMAM pasgena 8.

11.2 OcHOBHble ¥ gononHuTenbHble CU, cpegctea 06paboTKu pesysibTaToB U3MEPEHUIA, JONOTHUTENb-
Hble 1 BCoOMOratesibHble YCTpoicTBa NPUBOAAT B paboyee COCTOAHME B COOTBETCTBUM C WX IKCNyaTauUoH-
HOW JOKyMeHTaumne.

11.3 YcTaHaBNMBalT perfiaMmeHT U KpUTepUn KOPPEKTUPOBKM YCIOBHO-NOCTOAHHbIX BEJINUMH.

B cnyyae npumeHeHUs MOTOKOBOro xpomartorpada [O/MKHbl ObiTb YCTAHOB/IEHbI anropuTMbl ycpeaHe-
HUA AaHHbIX XpoMaTtorpada ¢ KOHTpPo/sieM AO0CTOBEPHOCTU AAHHbIX.

MeprognyHocTb oT6opa NPob M KOPPEKTUPOBKN YC/TOBHO-MOCTOAHHbIX 3HAYEHWNA KOMMNOHEHTHOrO cocTa-
Ba M MJIOTHOCTM rasa npu CTaHAapTHbIX YCI0BUAX MOXET 6bITb paccumtaHa cornacHo NOCT 31370.

11.4 B namATb cpeAcTB 06paboTkM pe3ynbTaToB U3MepeHuii BBOAAT He0bXo4MMylo nHopmaunio o na-
pameTpax u xapaktepuctukax CW, UT, a TakKe 3Ha4YeHUS YC/IOBHO-NOCTOAHHbIX BENNYMH B 3aBUCUMOCTM OT
npumeHaemon copmMynbl (cM. pasgen 6).
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11.5 ins aBTOMATMYECKOl KOMMNEHCALUN CUCTEMATUUYECKMNX COCTaBMAKLWMX MOTPELIHOCTU OCHOBHbLIX CU
B NaMsATb CpefcTBa 06paboTKM pe3ynbTaTOB M3MEPEHNT MOTyT BBOAMTLCSA MONpaBoyYHble KOS PULNEHTbI nun
KpuBas NorpewHoCcTn, Uan rpagymposoyvyHas xapakrepuctuka CU.

11.6 MNocne 3anonHeHus VT rasom npoBepstoT repMeTUYHOCTb BCEX Y3/10B U 3/1IEMEHTOB 060pyA0BaHus,
Haxoasawmxcsa nog gaBneHuem, aHueBbIX U pe3bO60BbIX COeANHEHWI, 3aMOPHOI apMaTypbl, COeANHNTENb-
HbIX Tpy6OK. MecTa yTedek onpegesnsatoT nyTeM 06MblIMBaHUA NOBEPXHOCTEN MM C MOMOLLbIO TeyenckaTens.

OGHapy>XeHHbIe YTEUYKN AO/KHbI ObiTb YCTPAHEHbI Ha Pa3rpy)XeHHOM MO AAaB/IEHWNI0 060pPYyAOBaHUN.

11.7 KOHTpoOnupylT OTCYTCTBME NpeaynpexpeHuin u curHanmsaymm o c6osx U KOMMYHUKaLMOHHbIX
owKnbKax Ha nokasbiBalLWEM YCTPONCTBE.

12 MNopsanok BbIMOSIHEHNA U3MEPEHU N 06paboTka pe3y/ibTaToB U3MepeHuii

12.1 PacuyeT pacxoga rasa BbINOJ/IHAIOT B aBTOMaTUYECKOM pexume C NOMOLLbK cpegcTBa 06paboTku
pe3ynbTaToB U3MEPEHUIA.

Mpoueaypa pacuyeta pacxofa rasa 3aBUCUT OT TuMa rasa, NpuUMeHsemblix gopmyn (cm. pasgen 6) un co-
cTaBa npumeHsaembix CU.

12.2 PacueT pacxoja rasa B 06WeM c/lydyae BbINOJHAKT B NOC/€40BaTENIbHOCTHU:

a) c nomMolbio cpeacTBa 06paboTKM pe3ynbTaToB M3MEPEHU MPOBOAAT perucrpauuto n o6paboTky no-
kaszaHuii CU:

-fasneHunsa (cMm. 9.4) n temnepartypsbl rasa (cm. 9.5);

-cocTaBa rasa (cMm. 9.6.2), ecnu ras BaseTcss MHOTOKOMMNOHEHTHOW Cpeaoi;

- NJIOTHOCTW rasa npu cTaHA4apTHbIX YC/I0BUAX, €CWN ANA ee onpefenieHns npeaycMOoTpeH NUKHOMeTpu-
yecknii metog no NOCT 17310 nan MeToh M3MEPEHMUI A C MOMOLLLbID MOTOKOBOro njoTHoMepa (cm. 9.6);

- NIOTHOCTY ras3a npu yCNOBUAX Ha BXOAEe B COMO, €C/V A1 ee onpefeneHns NpeayCMOoTpeH MOTOKO-
Bbli nnoTHOMep (cM. 9.7) 1 pacxopg rasa onpegenstoT no gopmyne (6.7);

6) MO M3MEPEHHbIM 3HAYEHUSAM Temnepartypbl U AaBfeHns rasa, a Takke, ec/y ras sBaseTcd MHOrOKOM-
NMOHEHTHOW cpepfoii, KOMNOHEHTHOrO cocTaBa rasa, BblUMC/ISAKT NokasaTtenb agmabaTel rasa (cm. 6.2);

B) B C/ly4yae YCTaHOBKM KPUTMUYECKOro consa B COOTBETCTBUM € TpeboBaHusmu 9.3.3.2 no gopmyne (9.1)
paccunTbiBalOT 3Ha4YeHne (3

r) ecnu yctaHoBKa KPUTWYECKOro cornsia BblMO/IHEHA B COOTBETCTBUM C TpeboBaHmamn 9.3.3.2, B CO-
OTBETCTBMM C pa3genom 10 paccuMTbiBalOT 3HAYEHUS AaBfeHUA U TemnepaTypbl TOpMOXeHus. Ecnu nepeg
connom umeeTtcs 6onblwas emkocTb (cM. 9.3.3.3), TO 3HAYEHMA JaB/IEHUA U Temnepatypbl TOPMOXEHUS Npu-
HUMaKT paBHbIMU UX CTATUYECKUM 3HAYEHUAM;

A) B cooTBeTcTBUM € 9.3.3.6 paccumTbiBaloT 3HayeHne CT. Ecam conno He kanmbpoBanocb ¢ onpeaene-
Huem BenuuunHbl Cd, TO paccunTbiBalOT NaoWab MNOMNEPEYHOTO0 CeYeHUs ropsioBUHLI conna Ant npu Temnepa-
Type rasa Tnt [cMm. popmyny (9.3)];

€) paccunTbiBalOT HensMmepsemble PU3NKO-XMMUYECKne napameTpbl, Tennodusnyeckne xapakrepuctu-
KA rasa u noToka, MepeyvyeHb KOTOPbIX B 3aBMCMMOCTM OT NMpUMEHSEMO (hOpMy/bl pacyeta pacxoja rasa
(cm. pasgen 6) npuseneH B Tabnuue 6;

Tab6nunuya 6

MeTog pacueTa gns:

Home opMy/ibl ANA pacyeTa
HanmeHoBaHue napametpa P opmy A P

pacxoga OAHOKOMMOHEHTHOro MHOTOKOMMNOHEHTHOIO
rasa rasa

MonsipHasi macca (6.1); (6.5); (6.8) Cwm. 6.2 dopmyna (9.9)
dPakTop CKMMaemocTu npu cTaHgapT- (6.2); (6.6); (6.9) Cwm. 6.2 Cwm. 6.2
HbIX YCNOBUAX
dakTop CkKMMaemocTu npu paboymx (6.5); (6.6) Cwm. 6.2 Cwm. 6.2
YC0BUAX
MnoTHOCTL rasa npu ctaHgapTHeIX yc-  (6.2); (6.6); (6.8); (6.9); (6.10) Cwm. 6.2 Cwm. 6.2
nosmax
[noTHOCTL rasa npu gasfieHun n Tem- (6.7) Cwm. 6.2 Cwm. 6.2

nepartype rasa Ha exoge B Consio
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OKOHuaHne Tabnmupl 6

Metopa pacueta ans:

Home opmMy/bl ANAa pacyeTta
HanmeHoBaHne napametpa P chopmy A p

pacxoga OAHOKOMMNOHEHTHOTIo MHOTOKOMMNOHEHTHOIO
rasa rasa
PYHKLUMA KPUTUYECKOTO pacxoda (6.1); (6.2); (6.5); (6.6); (6.8); Mpunoxenne b MpunoxeHue I

MNpunoxexne I

KpuTriecknii NoToK Macchl (6.3); (6.7); (6.10) Mpunoxenue I MpunoxeHvne B
Mpunoxexve

X) paccuuTbiBAOT AMHAMUYECKYIO BA3KOCTb rasa B YCNOBUAX €ro TOPMOXEHUA Ha BXOAe B COMJO B CO-
OTBETCTBUU C 6.2;

1) No cooTBETCTBYHOLWEN popmyne (cMm. pasgen 6) paccunTbiBaldT pacxos rasa npu Crf = 1. Ecnu kputu-
yeckoe con/io Kannéposasnocb nyTem onpegeneHua BenuunHbl Cd, To pacxof rasa paccuuTbiBalOT Npu Hawu-
60NblUEM €ro 3HayYeHuu;

K) paccuuTtbiBaloT no dpopmyne (3.3) nepsoe npubnmxeHune yncna Renf;

n) paccuutbiBatloT no copmyne (9.6) nepsoe npubnmxeHne 3HadyeHuss koadpduumeHta pacxoga Cd.
Ecnu kpuTuyeckoe consio kanmbpoBanocb nytem onpegeneHus senuunHbl Cd, To paccuyuTbiBalOT ero nepsoe
npuennxeHue, NCnonb3ya OYHKLMIO KaAMBGPOBOYHOI 3aBMCUMOCTK OT ynucna Renf;

M) Mo cooTBeTCTBYOLWEN hopmyne (cm. pasgen 6) paccunTbiBaKOT pacxoq rasa npu nepBoM npubamxe-
HUM 3HavyeHus koadpduumeHTa pacxoga Cd<unm Cd, ecnu kputuyeckoe conno KanmbpoBanocb nyTem onpe-
Aenexua BenuuunHel Cd,

H) paccuuTbiBaloT no dpopmyne (3.3) BTopoe npubnamxeHue uncna Renf u paccunTtbiBaloT nNo hopmy-
ne (9.6) BTopoe npubanxeHue 3HavyeHns koadpduumeHTa pacxoga Cd. Ecnm kputnyeckoe conno kanmbpoBa-
nocb NyTem onpepeneHna BenunumHbl Cd, TO paccymTbiBalOT ero BTOpPoe NPUGAMKEHUE, UCNOMb3Ya (PYHKLUIO
KannbpoBOYHOW 3aBUCUMOCTU OT Yucna Renf;

n) Npouecc yToYHeHUs 3HayeHuii Renf npoBoAAT A0 BbINOMHEHUSA YCNOBUSA:

(Ren,)n ("ent)n-1
<0,005, (12.1)

(Renf)n

roe (Renf)n— n-e npnbnmxeHne yucna Renf;
(Renf)n_1— (n-1)-e npubnmxeHme uncna Renf.

HaligeHHoe 3HavyeHne (Renf)n npuHMMaloT 3a Mckomoe 3HavyeHne Renf;

p) Mo cooTBeTCcTBylLWeN hopmyne (cM. pa3gen 6) paccuuTbiBalOT pacxof rasa, MCnonb3ys HaliJeHHoe
3HauyeHue Rentgnsa Bbluncnenns koapguuymenta pacxoga Cd,unu Cd, ecnn kputmuyeckoe conno kanmbposa-
nocb nytem onpegeneHns BenmunHol C&

PaccumMTaHHOe 3HayeHue pacxoga NpPMHMMALOT 3a ero onpegesisemMoe 3HayeHue.

12.3 Maccy rasa, o6bem rasa npum pabouymx ycnoBusx n o6bLem rasa, NpuBeAEHHbI K CTaH4apPTHbIM YyC-
NoBUAM, onpeaensioT B aBTOMaTUYECKOM pexume € NMOMOLLbI0 cpeacTBa 06paboTkn pe3ynbTaToB M3MEPEHUI
nyTeM YUC/IEHHOTO MHTErpupoBaHUSA COOTBETCTBYHOLWLElN (DyHKUUM pacxofa rasa OT BpeEMeHW no pesynbTaram
LUMNKAN4YEeCKOoro BblHUCNEHUA U n3MepeHusa HeO6X0,qI/IMbIX CbI/I3VIKO-XVIMVILIeCKVIX napameTpos, Tennoqommqe-
CKMX XapakTepucTuK rasa 1 noToka.

ANropuTM pacyeta Ha O4HOM LMK/IEe BblYMCNEHWI aHanorMyeH npoueaype, U3M0XeHHol B 12.2.

13 OueHkKa HeonpeaesnieHHOCTU pe3ynbTarta U3MepeHunii

13.1 O6uwure NoNoxeHns

13.1.1 OTHOCMKTENbHYI pacWMPEHHYI HeonpeneneHHOCTb pPe3ynbTaTOB U3MEPEHUA OLEHUBAKT C Le-
Nbl0 NOATBEPXAEHUSA MpaBuUbHOCTU Bblibopa CU 1 cobnoaeHns TpeboBaHUn K TOYHOCTM M3MEPEHUIA.

OTHOCUTEe/IbHAsA pacllMpeHHass HeonpenesieHHOCTb M3MEPEHU Npu NHObIX COYETaHUAX U3IMEPSEMbIX
napamMeTpoB NOTOKa WM cpefbl He A0J/1KHA NpeBbiWaTbh OTHOCUTENIbHYIO pPacCLIUPEHHYIO HeonpeaesieHHOCTb U3-
MEpEHUI, yCTaHOBNEHHYHO B pa3gene 5, ANA COOTBETCTBYHLWEINO YPOBHSA TOYHOCTU U3MEPEHWUIA.

13.1.2 B HacToswem pasgenie npuBegeHa MeToAnKa OLEHKM OTHOCUTENIbHON CyMMapHOl cTaHgapTHOM
N OTHOCUTE/IBHON paclIMPEeHHON HeonpeaesnieHHOCTEN pe3ynbTaToB M3MepeHuii Ha ocHoBe TOCT P 54500.3.
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13.1.3 OTHOCUTENBHYIO paclMpeHHY0 HeonpeaesieHHOCTb (Mpy KoaduumeHTe oxearta 2) pesynbrara
M3MEepeHNin pacxoga rasa paccuymtbiBaloT no gopmyse

Ug=2-u'q, (13.1)

raoe u'g — oTHOcuTesbHas CymMMapHas cTaHgapTHas HeonpefesnieHHOCTb pesynbTara udMepeHuil pacxoga
rasa, %.
OTHOCUTENbHAA pacliMpeHHas HeonpenesieHHOCTb A0/KHA ObiTb NpeAcTaBfieHa ABYMS 3Hayalumu
umchbpamm.

13.1.4 OTHOCUTE/IbHYIO CTaHAApPTHY HeonpefeneHHOCTb U3MEPEHW Be/IMUYNHbI Y paccynTbiBaOT Mo
opmynam:
- MPU MCNO/Ib30BaHUN U3MEPUTE/IbHOIO KaHana, COCTOSALWEero 13 Luenu nocnegosatenibHo coeguHeHHbIx CA
05
(13.2)
05
: 2 13.3
uyi = %9 1ypy (13.3)

\Y No
roe si— 3HavyeHue BXOAHOU BenUUUHbl /-ro CU n3amepuTenbHOro KaHana;
y;B— BEpXHWn npegen namepeHuii /-ro C namepuTesibHOro KaHana;
Y/H— HWKHWIA npegen namepeHuii /-ro C1 nsmeputenbHOro kaHana;
u'oyj— OCHOBHasl cocTaB/alLWas OTHOCUTEIbHON CTaHA4apTHOW HeonpeAesneHHOCTM pe3ynbtaTa usMepe-
HWIA BeIMYUHBI Y] MO BXO4HOMY curHany, %;
Lj'pyij — pononHuTenbHas cocTaBnslwas OTHOCUTENbHON cTaHAapTHOW HeonpefesieHHOCTW pesyfnbTata
N3MepEHWA BeNINYMHbI Y- OTY-Ii BANSOWEN BENYMHbI N0 BXOAHOMY CUTHaNY;
- PN NCnosib3oBaHUN N3MEepPUTEsIbHOIo KaHasla C HOpMMpPoOBaHHbIMWA METPOJIOTUYECKMMIN XapaKTepUucTukamum

.05

%g (13.4)
7=1
rae U'oy— OCHOBHas cocTaB/isilowWwass OTHOCUTEsIbHO CTaH4apTHOW HeonpeAesieHHOCTU pesyfbTarta usmepe-
HWI BE/TIMUYNHBI Y MO BXOAHOMY curHany, %;
U'Rj — pononHuTenbHaa cocTaBnsiolwias OTHOCUTENbLHOW CTaHAApPTHOW HeonpeAeneHHOCTU pesynbTata
N3MepPEeHNn BENNYNHbI Yy OT Y-l BAUAKOLWENR BENUUYNHBI MO BXOAHOMY curHany, %.
Ecnu norpewHocTb M3MepuTenbHOro npeobpasoBarens AU NOrpelHocTb npeobpasoBaHMs BXOAHOrO
cuUrHana BblYWC/IUTENIbHOTO ycTpolicTBa (KOppekTopa) HOpMMpoBaHa MNo Bbixo4y, TO crnefyeT paccuuTaTb UX
NOrpeLHoCTb N0 BXOLHOMY CUrHany no copmyne

ny ~

\0,5

. B/m) @@+2Xpr2/y (13.5)
Yr2T-MH) H

rae r,— 3HadyeHue n3MepsieMoit BeIYnHbI /-ro npeobpasoBaTenss U3MEpUTENbHOro KaHasa no BbIXOAY;
rij— uncno BNMAOLIMX BEMMUNH HA HEONPeAe/IeHHOCTb pe3ynbTaTa M3MepPEHU A BENUYUHBI
u'orj— OCHOBHasl COCTaB/AOLWasa OTHOCUTE/NbHOW CTaHAApPTHOW HeonmpeAesieHHOCTU pesyfbTata uaMepe-
HWUIA BENUYUHBI T %;
U'Rj — pononHuTenbHaa cocTaBnsitlowas OTHOCUTESNIbHOW CTaHAapTHOW HeonpeAeneHHOCTU pesynbTarta
n3MepeHuii BenuumHbl OTYy-ii BAUSAKOLWER BENUYNHBI, %.
13.1.5 Ecnn ana n3mMeputenbHOro KkaHanaa UnmM KOMMNOHEeHTa U3MEepUTeNbHOro KaHasaa HopMmuMpoBaHa oc-
HOBHasA MOrPeLHOCTb, TO 3Ha4YeHns n'oy nu 'O paccumTtbiBalOT No hopmyam:
- MPU M3BECTHOI OCHOBHOW a6GCOMIOTHON MOrPeLHOCTH:

oy (13.6)

(13.7)
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rae A — abconoTHas NOrpewHoCcTb U3MEpPUTENIbHOTO KaHana;
Ayj— abconTHas NOrpeLlwHocTb /-0 KOMNOHEHTA U3MEPUTEIbHOTO KaHana,

- npn N3BECTHON OCHOBHOW OTHOCMUTE/bHOM norpewHocTu:

n'oY= 0,5 « 8oy, (13.8)

u'oyi - 0,5 mb5oy/, (13.9)

roe 80y— OCHOBHasi OTHOCUTEIbHAA NMOTPELHOCTb M3MEPUTENbLHOIO KaHana;
80y/— OCHOBHAasl OTHOCUTE/IbHAsi MOrPELHOCTb /-T0 KOMMNOHEHTA U3MEPUTENILHOTO KaHana,

- MPW N3BECTHOWN NpPMBELEHHON OCHOBHOW MOrPELHOCTU:

"oy =0,5-Yo- yB'yy” (13.10)
woyi =0.5-Yol «” B;/y’ H (13.11)

roe yO — npuBefeHHasi OCHOBHAasi MOrPeLlHOCTb UBMEepPUTENIbHOrO KaHana;
yo/— npuBefeHHasi OCHOBHAs MOrPEeLWHOCTb /-0 KOMMNOHEHTA M3MEPUTENBHOIO KaHana.

13.1.6 JononHnTeNbHY COCTaB/ISALLYH OTHOCUMTENIbHON CTaHAApPTHOW HeonpeaeneHHOCTM pesynbTaTta
M3MEPEHNA BENYUHBI Y, BbI3BAHHYI0O BHELLUHE BAUAOLWEN BENMUYMHON, paccunTbiBalOT No cnegywwum cop-
Mynam:

- NPM HOPMUPOBAHWMW NMpPeAesioB A0MNYyCKAaeMbIX 3HaYeHU norpelwHocTn CY npu HamboNbLINX OTKIOHE-
HUSAX BHELWHEN BAUAIOWENA BeNMYMHbI OT HOPMasibHOTO 3HAYEeHUs:

. (13.12)
Py 3 n
100 Ap (13.13)
"MW sy '
YH
way - 4 b (13.14)
roe 84, A) yg — oTHOocuTenbHas, abconwTHasas M npuBedeHHas AOMNOSIHUTENbHbIE MOrpeLwHOoCTU, COOTBET-
CTBEHHO,
- NpM HOPMUPOBAHUMW NPeAenoB AONyCKAaeMbIX 3HAYEHUA KO3 MDULNEHTOB BAUAHUSA:
eCc/in 3afaHbl 3Ha4YeHNUA BINAKOLWNX BESTUYNH!
1= X (13.15)
"W w3 Axy '
100 ap; AX
oy = (13.16)
Yy y
AX YB—YH
(13.17)

nay AT napx,

roe 5M0— npegen fonyckaeMblX 3HAYEHW AONOIHUTENbHON OTHOCUTEIbLHON MOrPELIHOCTU MPU OTKNOHEHUN
BAUSAIOWEN BENNYNHBI HA AXH;
ATh — npegen AonyckaemblX 3HA4YeHWA AOMNONHUTENbHOW abCcoMOTHOW MOrPeWwHOCT MpU OTKIOHEHUN
BAUAIOLWENA BENNYMHBI HA AXH;
yng — npefen AoNycKaeMblX 3HavyeHuid AONOSHUTENbHON NPUBEAEHHON MOrPEeHOCTU NP OTKJOHEHUN
BAMAOLWEN BeNNYNHbI HA AXH, HOPMUPOBAHHbIN OT Anana3oHa U3MepeHuit;
AX — OTKNOHEHWe 3a[aHHOr0 3HaYeHUs BHELWHeW BAUAIOLWENA BENNYNHBI OT HOPMasIbHOrO 3HAYEHUS.
Ecnu 3agaHbl HauUMeHblWne 1 HanbosnbluMe 3HaYeHUs BANSAIOLWUX BESIMYUMH, COOTBETCTBYOLLIME peasb-
HbIM YC/I0BMAM 3akcnayartauun CU:
-105

A Ami
( Ax +0,25- fmax  “min (13.18)

Ay ~ % '8ma VAXH Y Axu
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0,5
100 ma - Ax oo Ufrax THef " (13.19)
“oy V3 Yy VA XH) AX’H Yy
0,5
7 Nrax —Hr B )
iy - yoa a +0.25- firax —r ® YB-YH (13.20)
n3 v o Axu y

roe AX — OTK/IOHEHWE CpefHEero 3HauyeHusi BHelHeli Bavsiowel BENNYMHBI OT HOPMasibHOT0 3HaUYEeHNs;

Xmax> xmin — Hanbo/bliee N HaMMeHbLlee 3HAYEeHUSA BHELHEeW BMAIOLWENR Be/IMUYUHbI, COOTBETCTBYOLWNE
peanbHbIM ycrnosuam akcnnyatauyum CU.

13.2 dopmynbl pacyeTa OTHOCUTESIbHOW CyMMapHOI CTaHOapTHOW HeonpeaeneHHOCTU U3MEpPEHU

13.2.1 OTHOCUTENbHYI0O CyMMapHYI0 CTaHAapTHY HeonpeaeneHHOCTb M3MEepPEeHMii MaccoBOro pacxoga
rasa, 06LeMHOro pacxoga npu cTaTUyecknx 3HauyeHuax AaBfieHUs u TemnepaTtypbl rasa Ha BXo4e B CONo,
06bEeMHOro pacxoga, NpuMBeEeHHOro K CTaH4apTHbIM YC/I0BUAM, paccynTbiBaOT Mo hopmysiam:

- Npun pacyete pacxoga no opmyne (6.1) unu copmyne (6.2) npu pacyeTHOM MeToLe onpeneneHus
NNOTHOCTK rasa npu CTaHAAapTHbIX YCI0BUAX
N , 10’5

Wa = UA, +uC, +"a + "MP + « 'uT +}€[»x, "nX1 (13.21
=1

- Npu pacyeTe pacxoga no dopmyne (6.2) 1 U3MepPEHMUM NJIOTHOCTK ra3a Npu CTaHAapTHbIX YCN0BUSAX
0,5
M
g = nA +nC,+uC +"p nup +~Ir uT +0,25-Up2+0,25-n* , nx >  (13.22)
/=1L
- Npu pacyeTte pacxoga no gopmyne (6.3)
,0,5

uq = ut +wnCr +uC, + "MP + «[ 'uT + 1 [#X, ] (13.23)
=1
- Npu pacyeTte pacxoga no popmyne (6.5) n hopmyne (6.6) npu pacyeTHoM MeTohe onpeneneHus naoT-
HOCTM rasa npu cTaHAapTHbLIX YC/I0BUAX
< N 0,5

ugqv ~ UA, +UCa + UCk K CUP +E [»x, 'ux1 (13.24)
Y, * =1

- Npu pacyeTe pacxoga no dopmyrse (6.6) U U3MepeHUn NAOTHOCTM rasa NpW CTaHAAPTHbIX YC/IOBUAX

.05
\ = “A +uC +uC + ‘u'p + "uT +0.25-up2+0,25-un'2 +)'r oux J (13.25)
nt d c =1L
- Npu pacyeTte pacxoga no popmyne (6.7)
.05
y = +U2 +12 +*pmR+ + 02«r2+1 [#x -u; ] (13.26)
MpumeuvaHne — Ecnm NAOTHOCTb rasa paccuuTbiBasiacb, TO 3Ha4YeHWe Up"cnegyet 3aMeHNTb Ha 3HayeHue

BE/INYUHBI U
pr

- Npu pacyeTte pacxoga no gopmyne (6.8) u popmyne (6.9) npu pacyeTHoM MeToLe onpeneneHus nnot-
HOCTM rasa npu CTaHgapTHbIX YCI0BUAX

_\05

0% = W'K, +UC, +UC. +< sup +«2-UT +°;2+/1 [»x, *~ ] (13.27)
=1
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MpumeyaHune — Ecnm NAOTHOCTL rasa Npy CTaHAAPTHBIX YCMOBUSIX paccuuTbiBasiacb, TO 3HaYeHe U'pC cre-
OYeT 3aMeHNTb Ha 3Ha4YeHne BennMumHbl R

- Npn pacueTe pacxoga no gopmyne (6.9) n U3MepPeHUU NAOTHOCTK rasa npyu CTaHAAPTHBIX YCIOBUAX

/
+n'2+bpm2+ *Uj-2+0,25en'2 + 0,25 *n'2 (13.28)
\Y
- Npu pacyeTe pacxoga no gopmyne (6.10)

.05
\ = < +< +< + WP+« 'UT+< +fx K 'W] (13.29)
=1
M pnMmedaHne — Ecnn nnomHoETh rasa npn CTaHO4apTHbLIX YCNI0BUAX pacCunTbiBa/1aCb, TO 3Ha4YeHne WRcne-
[YET 3aMEHUTb Ha 3HaUYeHne BENMUMHBI </*C
roe WA — oTHocuTenbHas CTaHOoapTHaAa HeonpeneneHHoCTb |/|3MGpGH|A|7| nnowann nonepevyHoro cevyeHud

ropsioBuHbI conna, %;

UQd,— oTHocuTenbHas cTaHgapTHas HeonpegeneHHocTb KoadduyneHTa pacxoga conna, %;

n'ck — metogmyeckas OTHOCUTENbHAA CTaHAapTHas HeonpeAesieHHOCTb pacyeTa (PYHKLUN KPUTUYECKOro

pacxopa rasa, %;

Uc — meToguueckas OTHOCUTEesNlbHasA CTaHgapTHas HeonpefesieHHOCTb pacyeTa KPUTUYECKOro MoToKa

mMacchbl,%;

®p, $ T— oTHOCUTENbHbIE KO3 MDULNEHTbI YYBCTBUTENLHOCTM pacxofa rasa K U3MEHEeHUo gaBfeHus u

TemnepaTtypbl, COOTBETCTBEHHO,;

Up, U'T— OTHOCWUTE/NbHAS CTaHAapTHas HEONpPeAeNeHHOCTb N3MEpPEHUIi abCoNTHOIO AaBNeHNS 1 Temne-

paTtypbl rasa, COOTBETCTBEHHO, %;
UpC N*R— OoTHOCWTEeNbHAasA CcTaHAapTHas HeonpeAeneHHOCTb U3MEPEHUIA U MeToAnyeckas OTHOCUTe bHas
cTaHfapTHas HeonpeAeneHHOCTb pacyeTa MAOTHOCTM rasa npu CTaHAapTHbIX YCNI0BUSAX, COOT-
BETCTBEHHO, %;
upp U — oTHOCKTENbHAaA CTaH4apTHas HeonpeneneHHOCTb U3MEPEHU 1 MeToanyYeckas OTHOCUTeNbHas
CTaHfapTHas HeonpeAeneHHOCTb pacyeTa NJIOTHOCTM rasa npu ycNoBUSAX Ha BXOAe B COMJIO, CO-
OTBETCTBEHHO, %;

uZc, uz — meTtogunueckas OTHOCUTeNbHAA CTaHgapTHas HeonpeAeneHHOCTb pacyeTa haktopa cxMmaemo-
CTW MpU CTaHAAPTHbIX YC/I0OBUAX M YCNOBUSX HA BXOAE B COMJI0, COOTBETCTBEHHO, %;

®X.— OTHOCUTE/bHbIN KO3 PULMEHT YYBCTBUTENBHOCTM pacxoa rasa K U3MeHEeHU0 MOJIbHOW gonu /-ro
KOMMOHEeHTa rasa;

UX.— OTHOCUTEe/IbHas cTaHfapTHasi HeonpeaeneHHOCTb U3MEPEHUA MOIbHOW J0W /-T0 KOMMNOHEHTa rasa, %.

13.2.2 Ecnu npu npoBefeHUM KannbpoBKM KpuTuyeckoro consa onpepgensnoce Cd, To B dhopmy-
nax (13.21)—(13.29) 3HayeHune BenuumHbl (U% + UED 3aMeHAT KBaAPaTOM OTHOCUTENbHOW CTaHAapTHOW
HeonpeaeneHHOCTb Kannubposku /7.

13.2.3 CocTaBnswouwme CyMMapHON OTHOCUTE/NIbHOI CTaHAAPTHOW HeonpeAesneHHOCTM pesyfbTa-
TOB M3MepeHWin pacxofa rasa, 06yCc/IOB/IEHHbIE OnpejesieHneM KOMMOHEHTHOro rasa, Bxogslwwue B popmy-
nbl (13.21)—(13.29), yunTbiBAKOT TOJIBKO A9 MHOTOKOMMOHEHTHbIX ra3o0B.

13.3 dopmynbl pacyeTa COCTaBMAKULMNX OTHOCUTENIBHON CYMMapHOW cTaHAapTHOM
HeonpeaeneHHOCTU U3MEPEHUNA

13.3.1 3HauyeHune BennUYMHbLlI AN paccumnTbiBalOT No popmyne

, 2A 1
st .= -y r (13-30)

roe 6d— oTHocuTenbHas norpewHocTb CY BHYTpPEHHEero anaMeTpa ropsioBuHbl conna, %.

13.3.2 3HauyeHune BennuuHbl U'Cd onpeaensioT:

-4NA CTaH4AaPTHbIX KpUTUYECKUX conesl B cooTBeTCcTBUM € 9.3.4.2;

-ANA MHAMBUAYANTbHO KannmbpoBaHHbIX COMen B COOTBETCTBUM C UX METOAMKON KanmbpoBKu.

13.3.3 MeToaMuecKkyd OTHOCUTEJIbHYI CTaHAApPTHYI HeonpefesieHHOCTb pacyeta (PyHKUuMM Kputuye-
CKOro pacxopga rasa M'c*un KpUMTU4Yeckoro notoka macchl U'cN onpeaensioT B COOTBETCTBUM C pasgenom 10.
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13.3.4 OTHOCUTENbHbIE KO3 UUNEHTHI YYBCTBUTENIBHOCTU pacxofa rasa K M3MEHEeHWU faBfieHus u
TemnepaTypbl U cocTaBa rasa ("p, $ 1 paccunTbiBaloT no ob6uweli popmyne
£ (13.31)
y
roe ' — yacTHas npousBofHas PyHKUMM pacxoga o Y,

y — 3HauyeHue BEeNUUUHbI, A1 KOTOPOU OnpeaensaiT KO3 duULMeHT YyBCTBUTEILHOCTN rasa;
<J— 3HaveHue pacxoja.

Ecnu gudbdeperHunpoBaHme dyHKLMM pacxoga rasa no y 3aTpygHeHo, TO 3HayeHue 4acTHOW Mpou3BoO-
AHoli Ty paccunTbiBaloT no popmyne

fly +Ay)-f(y)

13.32
Ay ( )
roe Ay— npupalieHue BesiMYvHbI Y.

3HaueHue npupalieHuss Ay pekoMeHayeTcsi BbiGupaTb He 6osiee abGCOMOTHOW HeonpenesleHHOCTU n3-
MepeHuidi BENNYNHDI Y.

KoathpuLmeHTbl YyBCTBUTE/ILHOCTU [y, PACCHUTLIBAIOT NO (hopMy/ie

0*- 0 X;
b ="*L.-L,

(13.33)
*[-*] q
roe q — pacxopg rasa, paCC'—IVITaHHbIﬁ npn sagaHHOM MOJIbHOM COCTaBe rasa,

4* — pacxof rasa, paccuuTaHHblii Npy 3af@aHHOM cOCTaBe rasa C npupaleHmeM MOJIbHOK A0NKN /-0 KOM-
NMOHeHTa rasa,  HOpMasiM30BaHHOM C NMOMOLL b (HOPMY/ibl

1 XAZ\X Py h
TAXY
< 13.34
X/ X/ + Axy ( )
npu y=»~
1+ OXy
13.3.5

OTHOCHTENbHYI0 CTaHAapTHYI0 HeonpeaeneHHOCTb n3MepeHnii abCcoMTHOIO AaBeHNsa rasa npu
npuMmeHeHnn npeobpasoBaTesiein abCoONOTHOrO AaB/EHUA paccunMTbiBalOT nNo opmyne (13.2).

Mpu npumeHeHuu npeo6pasoBaTesnieil U3BbLITOUHOTO AABJIEHUS OTHOCUTE/IbHYIO CTaHAApPTHYK Heonpe-
LeNeHHOCTb U3MepeHuii a6CcolOTHOMO faB/IeHUs Tasa paccuuTbiBaloT no dopmyne

(13.35)

Mpy NPUHSATMM aTMOC(EPHOro AaBfIEHNST YC/IOBHO-MOCTOSAHHO BEIMYMHOW OTHOCUTENbHYI CTaHAapT-
HYl0 Heonpeae/ieHHOCTb M3MepeHunii abCcontoTHOro AaBfeHnsa rasa paccunTbiBaloT Mo dopmyne

-]05
Pamax Pamin “qq
nbP =

(13.36)
APatax Pamin >
roe An— n36bITOYHOE AaBJlIEHME;
pa— atmocdepHoe faBneHue;

UPa — oTHOCUTesnbHaa cTaHAapTHash HeonpeAeneHHOCTb U3MEPEHUs aTMOCHEpPHOro AaB/iIEHUSI C YYETOM
[ONONTHUTESbHbIX COCTAB/ALWNX HEONPeaeNeHHOCTN, Bbi3BaHHbIX BHELWHUMU BAUSIIOWMUMUN Ben-
YMHaMU;

WpT— cocTaBnsAwLWas OTHOCUTENIbHOW CTaHA4apTHOW HeonpeaeneHHOCTU U3MepeHUs U3BbITOYHOro AaB-

neHunsa rasa, BHocumas /-M KOMNOHEHTOM, BXoaAwnm B coctaB USMEPUTENIbHOIo KaHana, ¢ y4yetom
AONONHNTEeNNbHbIX COCTaBNAWNX HeonpeaneneHHOCTN, BbiI3BaHHbIX BHEWWHNMW BAUAKOWLNMU BENN-
YAHaMW;

[/ — uuncno nocnepnoBatesibHO COeNHEHHbIX KOMNOHEHTOB U3MEPUTEZIBHOIO KaHana, ncnosibdyemMbix Ansa
n3mepeHuna gaBneHus.
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13.3.6 OTHOCWTE/NIbHYK CTaHAapTHY HeonpefeneHHOCTb pesynbTaTa U3MepeHuii TemnepaTtypbl rasa
paccunTbiBalOT no copmyne

| , 05
_100(W h) i

273,15+ _q y8l vH

Ut (13.37)

rae / — uncno nocnefoBaTesibHO COeLMHEHHbIX KOMMNOHEHTOB U3MEPUTENIbHOTO KaHana, UCnosb3yeMblX AN
n3MepeHns TemnepaTypsbl;

Mny.— cocTaBfislolas cTaHgapTHas HeonpeAesneHHOCTb M3MEepeHnsa TemnepaTypbl, BHOCcuMas /-M KOMMNo-
HEHTOM, BXOAALLMM B COCTaB U3MEPUTENIbHOTO KaHana, C y4yeToM AOMNOSIHUTENbHbIX COCTaBNAOLWLNX
HeonpeaeneHHOCTMW, Bbi3BaHHbIX BHELHUMUW B/IVSAOWUMN BENYNHAMN.

13.3.7 OTHOCUTENbHYI0 CTaHAapPTHYH HeonpeaeneHHoCTb U3MePEHWi i NAOTHOCTU rasa npu cTaHpapT-
HbIX U paboynx yCroBMSAX paccUYnTbiBaOT B COOTBETCTBUM C TpeboBaHuAMu 13.1.4—13.1.6.

14 KoHTponb cobntoaeHnsi Tpe6oBaHUiA METOANKN N3MepPEHWI

14.1 MNMpoBepka peann3dyeMocTn MeTOAUNKN U3MEPEHUN

14.1.1 NMpoBepKy peann3yemMocT! MeTOAMNKA U3MEPEHU OCYLLECTBAIOT Nepes ee BHeAPEHNEM B NPaKTUKY.

14.1.2 MNpw nNpoBeAeHNN NPOBEPKM peanm3yemMoCcTy MeTOAWKN N3MEePEeHUin ycTaHaBAMBaloT:

- Ha/IMyue akTa U3MepeHuii reoMeTpuYecknx xapakTrepucTunk UT;

- Ha/n4mne akTa KOHTPONA FeOMeTpUYEeCKUX XapakTepUCcTUK KpUTUYECKOro conna;

- Hanu4mne Heob6xoAUMOI aKcnayaTaunoHHON gokymeHTauun CU;

- COOTBETCTBME YC/I0BUIA NpOBefeHNs u3mepeHuii TpeboBaHnsam pasgena §;

- HaAn4ne NpoToKoaa KanmbpoBKM KpUTMUYecKoro conna (4na MHAMBMAYyanbHO Kanmbpyembix conen);

- COOTBETCTBME MOHTaxa M1 ycnoBuii akcnayataumm CU, BcnomoratesibHbIX U 40N0MHUTE/bHbBIX YCTPONCTB
TpeboBaHNAM 3KCMyaTauMoOHHON fOKYMeHTauum n pasgena 9;

- cooTBeTCTBME npoueayp o6paboTkn pe3ynbTatoB M3MepeHunin TpeboBaHMAM HacTosIWero cTaHAapTa,

- cobnogeHne TpeboBaHUn K TOYHOCTU U3MEPEHUNA.

14.1.3 Mo pe3ynbTatam NPOBEPKN COCTAB/IAT akT MPOBEPKU COCTOAHUA U npumeHeHusa CU un cobnoe-
HUS TpeboBaHWn HaCTOALLEro ctaHgapTa B COOTBETCTBUM C npunoxeHuem [.

14.1.4 OTHOCUTENBHYIO pacLlMpPeHHY0 HeonpeaeneHHoCTb pesybTaTta usMepeHns o6bLeMHOro pacxoja
n obbema rasa, NPUBEAEHHbIX K CTAHAAPTHLIM YC/I0BUSAM, MO KaXOW peanunsauun MeToAUKA U3MepeHuid, ns-
NOXEHHOW B HACTOALWEM cTaHAapTe, ycTaHaB/IMBaOT HA OCHOBaHWN pacyeToB, BbIMO/HEHHbIX B COOTBETCTBUM
c pasgenom 13. Pesynbtarthl pacyeTta ABAAKTCA HEOTbeMIEMbIM NpuUoXeHnem akra (cm. 14.1.3) n 3aBepsaoT-
€A NOAMUCHLIO Nnua, NPOBOAUBLLETO pacyeThl.

14.2 KOHTpPOAb TOYHOCTU pe3y/bTaTOB U3MEPEHUN

14.2.1 B npouecce NPUMEHEHUS Ha NMpPakTUKe METOAUKN N3MEPEHWUI, U3/TIOXKEHHON B HACTOSLWEM CTaH-
JapTe, fo/MKeH BblTb 06ecneyvyeH KOHTPO/b COBIOAEHMA 1 BbINO/THEHNA TpeboBaHWiA HaACToALWLero cTaHgapTa.

14.2.2 MNpu BbINOSIHEHUN W3MEPEHUI, OTHOCALLMXCA K cchepe rocyfapCTBEHHOrO perynvpoBaHus obe-
cnevyeHns eguHCTBA M3MEPEHU, NPUMEHSAIT OCHOBHble CU 1 cpeacTtBa 06paboTKM pes3ynbTaToB M3MEPEHWiA
YTBEPXAEHHbIX TUNOB, NpoLejLlne NoBepKy.

Mpwn BbIMOSTHEHUN U3MEPEHUI, HE OTHOCALMXCSA K chepe rocyfapCTBEHHOro peryniupoBaHus obecneve-
HUS egUMHCTBA M3MepeHuin, ocHoBHble CU n cpeacTBa 06paboTKM pe3ynbTatoB M3MEPEHUI AO0/MKHbI nogBep-
ratbCs Kannéposke wuanm B JO6GPOBOSILHOM NOpPsSKe NOBEPKE.

JononHutensHble CU nognexart kanvbpoBke unim B 4OH6POBOSILHOM MOPsSAKE MOBEPKE.

MepnoanyHocTb noBepkn CU goskHa cOOTBETCTBOBaTb MHTEpPBaNy Mexzay noBepkamu, YCTaHOBIEHHO-
My npu yTBepxaeHuu tuna CU.
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MpunoxeHve A
(pekomeHayemoe)

TecT nNpoBepKn OTCYTCTBUA 3anmpaHna conna

[poBegeHve Tecta pekOMeHAyeTcsa ANA onpeneneHns MakCUMasibHOro OTHOCUTENIbHOrO NPOTUBOAABNIEHUSA AN
conesi, KOHCTPYKUUA KOTOPbIX OT/INYHa OT yCTaHOBHEHHOVI HacToAWnM CTaHOapTOM.

Ecnn kputnuyeckoe consio 6y,qu pa60TaTb B LUMPOKOM Anana3oHe 4yucen PeﬁHOﬂb,ﬂ.C&, TO cnegyet TecT nNpoBoAuTb
npn HaMMeHbLIEM €ro 3Ha4YeHun.

Ha pucyHke Al nokasaHa npegnoyvtutesibHasd cxema MOHTaxa o6opy,qosaHV|ﬂ ana npoeegeHna Tecta.

KPUTUYECKOE COMNJI0  KpUTM4YECKOE COrJ10 KnanaH

PucyHok A.1 — Cxema pa3meLleHns 060pyaoBaHus Asi NpoBeAeHns Tecta

CraHfjapTHasi BEpCUsi KPUTUUYECKOTO COM/ia MUCMosb3yeTcs Ans o6ecneveHnss CTabuibHOrO MaccoBOr0 pacxofa B
TECTUPYEMOM KPUTUUYECKOM corsie. PerynsTop faBfieHusl, PacrnofioOKeHHbI HbKe TECTUPYEMOTO KPUTMUYECKOro comna, uc-
MoMb3yeTcs A1 3a/laHNsl Pa3/IMUHbIX 3HAUYEHWI OTHOCUTESIbHOMO MPOTUBOAAB/IEHMSI.

[N BbINOSIHEHUS TECTA MOXHO BbINO/IHATL CeAyHoLye LWarn:

LWar 1: Micnonb3ysi BEpXHUI perynsiTop AaB/ieHnsi, yCTaHaB/IMBAIOT NOCTOSIHHOE BXOAHOE AaB/ieHne Ha CTaHAapTHOM
KpUTUYECKOM consie, obecrneunBasi CTabuibHbIl N3BECTHbIA MACCOBbIA MOTOK Yepe3 TECTUPYEMOE KPUTUUYECKOe COMJIO.

LWar 2: OTKPbIBAKT HWXHWIA PEryINPYIOLLWIA KnanaH, 4To6bl MUHUMKU3MPOBAThL AaBeHne pBaX

LWar 3: Kak To/IbkO YC/IOBUSI CTAGUIM3UPYHOTCS, (OUKCUPYIOT 3HAUYEHWE MAcCOBOMO Pacxofa Yepes KpUTuieckoe con-
1o, TeMNepaTypy U AaBfeHVE Ha BXOAE B TECTUPYEMOE KpuTudyeckoe conso. Belumcnstor Cdans TecTupyemoro consa.

LWar 4: MoaaepxuBas TOT e MACCOBbI/ pacxof, UCNosb3ysi PEryIMpyoLLIMiA KnanaH Hbke Mo MoToKy, YBEUUMBAKOT
pB:x- Mocne ctabunmsauun ycrioBuid, rKCUpYOT 3HAYeHKsl MaccoBOrO pacxofa, TemnepaTypbl U [aBfeHVsi, a 3aTem
MepecuMTLIBAOT HOBOE 3HauveHue Cd.

Lar 5: MoBTOPSIIOT LWar 4 HECKO/bKO pa3, Me/IEHHO YBEIMUMBAS AMana3oH OTHOCMTE/IBHOTO NPOTUBOAABIIEHNSI.

War 6: CTposiT rpacmk 3aBucumocTt Cd OT OTHOCWUTENBHOTO MPOTMBOAAB/EHUS. KpUTMUYEckoe COMo CUMTaeTcs
3anepTbiM B 061aCTW NIMHENHOW YacTy rpadimka (NP Hy/IEBOM Hak/oHe). YMeHblueHue C& KOTOpoe SIBMSETCS 3Hauu-
Te/bHLIM MO CPAaBHEHUIO C HeonpeaeneHHocTbio Cd, ykasbiBaeT Ha TO, UTO B KPUTUYECKOM COTJIE OTCYTCTBYET 3anupaHue
rnoToka.

MpumeuyaHne — 3HAYEHUS MaKCMMasIbHOTO OTHOCUTE/NILHOrO MPOTMBOAAB/EHNA kone6noTea ot 0,528 ao
0,98. na kputuyeckux conen, AnvHa anddysopa KoTopbix MeHee 7d, 1 uncna Hmke 50 000, MOXET MPOSBNATLCA Hexe-
natensHoe nageHue Cdnpy oTHOCUTENILHOM NPOTUBOAABEHUM B npegenax ot 0,35 Ao 0,5, N03ToMy A1 AaHHbIX YC0BWIA
peKoMeHAyeTCs YBE/IMUYUTL YNCIO U3MEPEHUIA.
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MpunoxeHve b
(o6s13aTENIBHOE)

3HaveHNss PYHKLUM KPUTUUYECKOTro pacxoaa A/l pa3/iInyHbIX ra3oB

B.1 O6wue 3ameyaHns

B.11 B gaHHOM NPUIOXKEHMM NPUBOAUTCS MHpopmaumsi, Heobxoaumas a1 pacyeTa yHKUMM KPUTUYECKOro pac-
X04a ONs a30Ta, aproHa, MeTaHa, AMOoKcuaa yrnepoga, Kiciopoga v BOAAHOIO napa v Cyxoro Bo3fdyxa, He cofepallero
AVoKenz, yrnepoaa, ¢ NOMOLLbI IMMMPUYECKUX YPAaBHEHWA 1 TabyIMPOBaHHbIX 3HAYEHUIA OYHKLUUWM KPUTUYECKOTO pacxo-
Aa, NpvBeAeHHbIX B [7].

B.1.2 3HaueHusa C. Ana asoTta, aproHa, MeTaHa, Cyxoro Bo3fyxa, He cofepxallero ANOKCUA, yrinepoaa, paccyntbisa-
IOT C MOMOLLbIO 3MMUPUYECKOTO YpaBHEHNSA:

C.="(ar x -rc\ (6.1)

Px TK

rae a; bj, Cj— koadhdpmumeHTsl, 3aBucsLWmMe OT Tuna rasa;
pK, FK— KpUTMyeckue AaBfeHne v TemnepaTypa rasa, COOTBETCTBEHHO, 3aBuCsLLME OT TUNa rasa.

3HaueHns K03(PPNLMEHTOB a-, by C-1 KpUTMYECKMX NapameTpoB pk, K NpuMBEAEHbI 4151 KaK4O0ro rasa OTAeNbHO B
Tabnuuax b.2, 6.4, 6.6 1 b.8.

TabnuuHble 3HadeHust C* 4n1s a3oTa, aproHa, Cyxoro Bo3ayxa, He CoAepXalllero ANoKCua yriepoaa, 1 MetaHa (cMm. Ta-
6nvupl B.1, B.3, B.5, B.7), npvBeaeHbl 4151 NPOBEPKM PaCUHETOB, BbIMO/IHEHHbIX MO 3MAMpUYeckomy ypasHeHuo (b.1).

B. 1.3 3HaueHust C, gns gmokcuaa yrnepoga, KUC/Iopofa v BOASHOMO Nnapa paccuyvTbIBaloT NyTeM MHTeprnonnpoBa-
HUS UX Taby/IMPOBaHHbIX 3HaYEeHWI, NpMBEAEHHbIX B Tabnuuax b.9, 6.10 n b.11

B.1.4 3HaueHus C, anis cyxoro Bo3ayxa, NpeAcTaB/ieHHble B Tabnvue B.5 (Wm paccuntaHHble no ypaBHeHuo (b.1)
C MOMOLLbIO KO3thdhmLMEHTOB 13 Tabnmupl B.6 4na cyxoro Bo3gyxa), AenCcTBMTEbHbI TO/TbKO A1 CyXOro Bo3dyxa 6e3 au-
okcuaa yrnepoga. Ecnm conno paboTtaeT Ha HEBbLICYLLUEHHOM aTMOCEPHOM BO3AyXe, TO HE0BXOAMMO BOCMO/1b30BAaTLCS
nonpaBOYHbIM KO3IRPMLMEHTOM, KOTOPLIA paccyMTbIBAOT MO METOAVKE, U3/IOKEHHON B NpuioxeHus E.

B.2 Tab/mupbl 3HaYEHW NapaMeTpPoB 3IMMMPUYECKOTO YPaBHEHNS U 3HAUEHUI DYHKLUMN KPUTUUECKOTO
pacxopga

Tab6nuua bl — 3HadyeHus C* gns a3oTa

0, Ma
10, P

K

01 2 4 6 8 10 12 14 16 18 20

200 0,68561 0,70367 0,72497 0,74845 0,77343 0,79856 0,82204 0,8423 0,85842 0,87023 0,87809
220 0,68538 0,69867 0,7136  0,72928 0,7453 0,76109 0,77599 0,78938 0,80081 0,81006 0,8171

240 0,68522 0,69521 0,70608 0,71714 0,72816 0,73884 0,74889 0,75803 0,76604 0,7728 0,77825
260 0,6851 0,69272 0,70083 0,7089 0,71679 0,72434 0,7314 0,73782 0,74352 0,7484 0,75244
280 0,685 0,69088 0,69702 0,70303 0,70882 0,7143 0,71938 0,72399 0,72808 0,7316 0,73455
300 0,68492 0,68948 0,69417 0,6987 0,703 0,70703 0,71074 0,71408 0,71703 0,71956 0,72168
320 0,68485 0,68839 0,69198 0,6954 0,69862 0,7016 0,70431 0,70673 0,70885 0,71065 0,71213
340 0,68478 0,68752 0,69026 0,69285 0,69524 0,69744 0,69941 0,70114 0,70263 0,70387 0,70486
360 0,6847 0,68681 0,68889 0,69082 0,69258 0,69417 0,69558 0,69679 0,6978 0,69861 0,69922
380 0,68462 0,68621 0,68776 0,68918 0,69045 0,69157 0,69253 0,69333 0,69397 0,69444 0,69475
400 0,68452 0,6857 0,68682 0,68783 0,68871 0,68945 0,69007 0,69054 0,69088 0,69109 0,69116
420 0,68441 0,68525 0,68603 0,6867 0,68726 0,68771 0,68804 0,68826 0,68836 0,68835 0,68824
440 0,68428 0,68484 0,68533 0,68573 0,68604 0,68624 0,68635 0,68636 0,68627 0,68609 0,68582
460 0,68413 0,68445 0,68471 0,68489 0,68498 0,68499 0,68491 0,68475 0,68451 0,68419 0,68379
480 0,68395 0,68409 0,68415 0,68415 0,68407 0,68391 0,68368 0,68338 0,68301 0,68258 0,68207

31
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OKOHYaHve Tabnmubl b. 1

TO.
K

500
520
540
560
580
600

01

0,68376
0,68355
0,68331
0,68305
0,68278
0,68249

2

0,68373
0,68338
0,68303
0,68268
0,68232
0,68196

4

0,68364
0,68315
0,68269
0,68224
0,6818

0,68138

6

0,68348
0,68286
0,68229
0,68175
0,68124
0,68075

8

0,68325
0,68252
0,68185
0,68122
0,68064
0,6801

pO, Mra
10

0,68296
0,68212
0,68135
0,68065
0,68001
0,67941

Tab6nuuya b.2— KoapduumeHTsl ypaBHeHus (b.1) ons asota

Cm.

© © N O 0~ WN B o~

R REBEB

15

8

5,205 142 20 x HO-3
6,814 027 97 x HO"1
2,377 461 61 x HO~3
-4,519 510 40 x KO"4
-1,374 006 43 x HO"1
1,499 853 26 x O~1
-2,290 164 23 x HO-3
3,299 637 65 x H0"8
-2,026 516 12 x HO-3
3,024 106 16 x H0"4
2,837 231 67 x lO"1
-1,129 14985 x HO"1
-2,531 933 90 x tO-3
2,222 006 17 x HO~5
1,190 308 45 x 1Q"3

MpumeyvyaHun
1 Kputnyeckne napameTpsbl: pk = 3,3958 MMa; Tk=126,129 K
2 [insi a3oTa ypaBHeHue (Bb.1) MOXHO NpMMeHsiTb B Anana3oHe TemnepaTyp 250—600 K npu gasneHusx go 20 Mra.

[8] v [9].

Tabnunuya bB.3— 3HayeHusa C. ana aproHa

TO,
K

200
220
240
260
280
300
320
340

32

01
0,72719
0,72698
0,72682
0,72670
0,72660
0,72653
0,72647

2
0,74757
0,74275
0,73926
0,73667
0,73469
0,73314
0,73192

4

0,77178
0,76074
0,75308
0,74752
0,74335
0,74015
0,73764

6

0,79909
0,78016
0,76756
0,75866
0,75211
0,74715
0,74330

8

0,82951
0,80086
0,78256
0,76998
0,76090
0,75409
0,74886

pO, Ma
10
0,86253
0,82248
0,79787
0,78135
0,76961
0,76092
0,75430

12

0,68261
0,68166
0,68081
0,68004
0,67934
0,67868

12
0,89682
0,84448
0,81320
0,79261
0,77816
0,76757
0,75955

14

0,6822

0,68115
0,68022
0,67939
0,67863
0,67793

14
0,93035
0,86612
0,82821
0,80355
0,78643
0,77397
0,76459

16

0,68172
0,68059
0,67959
0,6787

0,67789
0,67715

16
0,96092
0,88659
0,84253
0,81401
0,79432
0,78006
0,76937

18

0,68119
0,67998
0,67892
0,67797
0,67712
0,67635

18
0,98687
0,90515
0,85583
0,82382
0,80174
0,78579
0,77387

20

0,6806
0,67932
0,6782
0,67721
0,67632
0,67551

20

1,00746
0,92129
0,86783
0,83281
0,80860
0,79111
0,77804



OkoHuaHne Tabnmupl 6.3

ro
K

360
380
400
420
440
460
480
500
520
540
560
580
600

0,1

0,72642
0,72638
0,72635
0,72632
0,72630
0,72628
0,72627
0,72625
0,72624
0,72623
0,72622
0,72621
0,72621

2

0,73094
0,73014
0,72948
0,72893
0,72848
0,72809
0,72777
0,72749
0,72725
0,72704
0,72687
0,72671
0,72658

4

0,73563
0,73402
0,73269
0,73160
0,73069
0,72992
0,72927
0,72872
0,72825
0,72784
0,72749
0,72719
0,72692

6 8

0,74025
0,73780
0,73581
0,73417
0,73281
0,73166
0,73070
0,72988
0,72918
0,72858
0,72806
0,72761
0,72722

0,74476
0,74148
0,73882
0,73664
0,73483
0,73332
0,73204
0,73097
0,73004
0,72925
0,72857
0,72799
0,72747

po, MMa
10

0,74913
0,74502
0,74170
0,73899
0,73674
0,73488
0,73330
0,73197
0,73084
0,72987
0,72903
0,72831
0,72768

Ta6nwunuya b.4— KoatpdpumuymeHntsbl ypasHerus (b.1) ona aproHa

Cwm.

© O N O O AWwN e~

REREB

15

MpumMeyaHuAa
1 Kputnyeckme napameTtpsbl: pk = 4,863 Mla; k= 150,687 K
2 ina aproHa ypasHeHue (B.1) MOXHO NpuMeHsTh B Anana3oHe Temnepatyp 250—600 K npu gasnexusax go 20 Mra.

[8] v [10].

al

7,261 844 00 x HO~1
-1,173 389 76 x HO"1
2,334 785 17 x HO"1
-2,250 904 86 x HO"3
3,571 311 67 x KO-2

9,236 691 04 x tO-2

-7,882 951 14 x 1O"3
-4,050 612 00 x HO_3
9,893 033 93 x KO"5
-1,502 565 89 x 10"1
3,551 149 94 x 1O"1
1,400 857 98 x HO0"2
-1,511 223 06 x HO-1
-2,569 959 78 x 10"2
1,570 106 43 x 1Q-2

Ta6nnya bB.5— 3HaueHusa C* ons cyxoro Bosgyxa

TO
K
200
220
240

0,1

2

4

6 8

0,68590 0,70514 0,72811 0,75414 0,78277
0,68566 0,69986 0,71594 0,73315 0,75119
0,68548 0,69622 0,70795 0,72005 0,73236

Po> Ma

10
0,81251
0,76946
0,74459

12

0,75333
0,74841
0,74445
0,74122
0,73855
0,73633
0,73447
0,73290
0,73156
0,73041
0,72943
0,72857
0,72784

12

14

0,75734
0,75163
0,74704
0,74331
0,74024
0,73769
0,73555
0,73374
0,73221
0,73089
0,72977
0,72879
0,72795

14

16

0,76114
0,75467
0,74948
0,74527
0,74181
0,73894
0,73654
0,73451
0,73279
0,73131
0,73005
0,72896
0,72801

16
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18 20

0,76470
0,75751
0,75176
0,74709
0,74326
0,74009
0,73743
0,73519
0,73329
0,73167
0,73027
0,72907
0,72803

0,76801
0,76014
0,75385
0,74876
0,74459
0,74112
0,73823
0,73579
0,73372
0,73196
0,73044
0,72913
0,72800

18 20

0,84106 0,86613 0,88630 0,90124 0,91132
0,78713 0,80337 0,81752 0,82920 0,83833
0,75636 0,76732 0,77716 0,78565 0,79271

33
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OkOH4aHve Tabnmupl b.5

TO.
K

260
280
300
320
340
360
380
400
420
440
460
480
500
520
540
560
580
600

0,1
0,68534
0,68521
0,68509
0,68497
0,68485
0,68471
0,68455
0,68438
0,68419
0,68397
0,68374
0,68349
0,68322
0,68293
0,68262
0,68230
0,68197
0,68163

2

0,69360
0,69164
0,69013
0,68893
0,68796
0,68715
0,68646
0,68585
0,68529
0,68478
0,68430
0,68384
0,68339
0,68296
0,68253
0,68210
0,68168
0,68127

4

0,70238
0,69834
0,69529
0,69294
0,69108
0,68957
0,68831
0,68725
0,68633
0,68552
0,68479
0,68412
0,68350
0,68292
0,68237
0,68184
0,68133
0,68084

6

0,71122
0,70495
0,70032
0,69679
0,69403
0,69183
0,69002
0,68852
0,68725
0,68615
0,68518
0,68432
0,68353
0,68281
0,68215
0,68152
0,68093
0,68037

8

0,72002
0,71143
0,70517
0,70046
0,69681
0,69393
0,69159
0,68967
0,68806
0,68668
0,68549
0,68443
0,68349
0,68265
0,68187
0,68115
0,68049
0,67986

po, MMa
10

0,72863
0,71769
0,70981
0,70393
0,69942
0,69587
0,69303
0,69070
0,68876
0,68712
0,68571
0,68448
0,68339
0,68242
0,68154
0,68074
0,68000
0,67932

12

0,73688
0,72364
0,71419
0,70718
0,70184
0,69766
0,69432
0,69160
0,68935
0,68746
0,68585
0,68445
0,68323
0,68215
0,68117
0,68029
0,67948
0,67874

Ta6nunua bB.6— KoachbdpuupmeHTsl ypaBHeHus (B.1) gnsi cyxoro Bo3gyxa

no 20 MMa. Cw. [8] n [11].

© 0o N o o0 b W N R~

& K BB

14

MpumeyvaHunna
1 Kputuyeckne napameTpbl: pk= 3,786 Ma; k= 132,5306 K
2 nsa cyxoro Bo3gyxa ypaBHeHue (Bb.1) MOXHO NMpuMeHATb B AnanasoHe TemnepaTyp 250—600 K npu gaBneHusx

1,967 947 91 x 10-2

al

-2,774 414 35 x 10~2

7,031 906 83 x 10"1

-3,448 411 43 x HO~3
-1,135939 77 x H0"1

1,507 325 95 x H0"1

-2,403 454 97 x HO"3

1,224 631 76 x HO~6

-3,064 388 30 x HO"3

2,116 285 54 x H0"1
5,128 802 07 x KO"5

-1,666 687 29 x HO-6

-6,554 052 14 x t0-2
1,390 831 40 x O-2

14

0,74457
0,72918
0,71825
0,71018
0,70404
0,69927
0,69546
0,69238
0,68984
0,68772
0,68591
0,68436
0,68301
0,68182
0,68076
0,67980
0,67893
0,67814

N B PR, OO O o ¢

w NN
'bU'IwU'IU'I

16

0,75155
0,73423
0,72194
0,71289
0,70603
0,70070
0,69646
0,69304
0,69023
0,68789
0,68590
0,68421
0,68273
0,68144
0,68030
0,67927
0,67835
0,67751

18

0,75770
0,73872
0,72524
0,71531
0,70778
0,70194
0,69731
0,69357
0,69051
0,68797
0,68582
0,68399
0,68240
0,68102
0,67980
0,67871
0,67773
0,67685

20

0,76296
0,74261
0,72810
0,71740
0,70929
0,70299
0,69800
0,69398
0,69069
0,68796
0,68566
0,68370
0,68202
0,68055
0,67926
0,67811
0,67709
0,67616
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Tabnuua b.7— 3HayeHus C* ana meTaHa

T, p0, Ma

K 01 2 4 6 8 10 12 14 16 18 20

200 — — — — — — — — — — —

220 0,67404 0,70710 0,75733 0,84096 0,99220 1,16338 — — — — —

240 0,67323 0,69796 0,73118 0,77554 0,83585 0,91211 0,98936 1,04930 1,08802 1,10975 1,11953
260 0,67229 0,69135 0,71515 0,74381 0,77822 0,81818 0,86109 0,90206 0,93653 0,96260 0,98060
280 0,67119 0,68619 0,70403 0,72426 0,74703 0,77203 0,79839 0,82459 0,84887 0,86983 0,88678
300 0,66992 0,68189 0,69566 0,71068 0,72691 0,74413 0,76192 0,77964 0,79656 0,81200 0,82546
320 0,66850 0,67815 0,68898 0,70049 0,71259 0,72513 0,73788 0,75051 0,76268 0,77403 0,78430
340 0,66696 0,67480 0,68344 0,69243 0,70172 0,71118 0,72067 0,73002 0,73904 0,74754 0,75536
360 0,66532 0,67173 0,67869 0,68582 0,69308 0,70039 0,70764 0,71475 0,72159 0,72806 0,73406
380 0,66363 0,66889 0,67454 0,68025 0,68600 0,69173 0,69737 0,70287 0,70815 0,71314 0,71779
400 0,66193 0,66626 0,67085 0,67546 0,68005 0,68459 0,68903 0,69333 0,69745 0,70134 0,70497
420 0,66025 0,66381 0,66756 0,67129 0,67497 0,67859 0,68211 0,68550 0,68873 0,69178 0,69463
440 0,65860 0,66153 0,66459 0,66761 0,67058 0,67347 0,67627 0,67895 0,68149 0,68389 0,68611
460 0,65700 0,65940 0,66190 0,66435 0,66673 0,66905 0,67127 0,67339 0,67539 0,67727 0,67900
480 0,65547 0,65743 0,65946 0,66144 0,66335 0,66519 0,66695 0,66862 0,67018 0,67164 0,67298
500 0,65401 0,65561 0,65724 0,65882 0,66035 0,66180 0,66318 0,66449 0,66570 0,66682 0,66784
520 0,65262 0,65391 0,65521 0,65647 0,65767 0,65881 0,65988 0,66088 0,66180 0,66264 0,66339
540 0,65131 0,65233 0,65336 0,65434 0,65527 0,65614 0,65696 0,65770 0,65839 0,65900 0,65953
560 0,65007 0,65087 0,65166 0,65241 0,65311 0,65376 0,65436 0,65490 0,65538 0,65580 0,65615
580 0,64891 0,64951 0,65010 0,65066 0,65116 0,65163 0,65204 0,65240 0,65271 0,65297 0,65318
600 0,64780 0,64824 0,64866 0,64905 0,64939 0,64970 0,64996 0,65017 0,65034 0,65046 0,65054

Ta6nnuya bB.8— KoadhcpuumeHTsl ypaBHeHus (b.1) onst meTaHa

/ al bi d
1 -4,720 546 92 x 10"2 0 -1
2 7,648 102 27 x tO"1 0 0
3 -5,034 818 10 X t0"2 0 1
4 5,707 154 95 X 10"3 0 2
5 -8,628 216 22 X t0-2 0,5 -7
6 2,310 287 94 x 10"3 0,5 -4
7 7,445 647 54 x t0"1 1 -9
8 —4,276 642 05 x t0"1 1 -6
9 3,289 116 00 x t0"1 1

10 -2,068 296 47 x 10"3 1 0
1 -8,178 634 39 x tO"1 15 -10
12 1,868 520 89 x t0"4 15 -1
13 3,835 357 66 x t0"1 2 -9
14 -2,429 634 03 X 10-3 3 -4
15 2,802 359 69 X t0"1 4 -15
16 -1,226 295 45 X tO"1 5 -15

35
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OkOHYaHve Tabnmupl b.8

/

17
18
19

MpnmeyvaHns
1 Kputnyeckne napameTpbl: pKk=4,5922 Mlla; Tk = 190,564 K

2 Ona meTaHa ypasHeHue (B.1) MOXHO NpUMEHATb B AuanasoHe

20 Mra. Cwm. [8] u [12].

al

1,706 268 70 x HO"4
1,582 014 74 x H0"2
-3,733 935 09 x HO~3

Tab6nunuya b.9— 3HaueHnsa C. ona guokcuga yrnepoga

T,
K
240
260
280
300
320
340
360
380
400
420
440
460
480
500
520
540
560
580
600

01
0,67318
0,67066
0,66843
0,66646
0,66470
0,66313
0,66171
0,66042
0,65926
0,65819
0,65721
0,65631
0,65548
0,65471
0,65399
0,65332
0,65269
0,65210

2

0,71519
0,70188
0,69245
0,68539
0,67989
0,67550
0,67189
0,66889
0,66634
0,66416
0,66226
0,66060
0,65913
0,65782
0,65665
0,65558
0,65462

4

0,75514
0,72920
0,71256
0,70083
0,69209
0,68532
0,67993
0,67553
0,67188
0,66880
0,66618
0,66391
0,66193
0,66019
0,65865
0,65728

0,78419 —
0,79797 —

0,74821
0,72633
0,71134
0,70038
0,69199
0,68538
0,68003
0,67562
0,67193
0,66880
0,66611
0,66377
0,66173
0,65993

p0, MMa
10

0,75813 0,79864
0,73388 0,76041
0,71729 0,73631
0,70518 0,71954
0,69592 0,70716
0,68862 0,69763
0,68272 0,69007
0,67786 0,68394
0,67379 0,67887

0,67034 0,67462

Tabnuuya b 10— 3HayeHns C* gnsa kucnopoga

223,15
248,15
273,15
298,15
323,15
348,15
373,15

36

0
0,68460
0,68450
0,68440
0,68420
0,68390
0,68350
0,68290

0,5
0,68860
0,68750
0,68660
0,68590
0,68520
0,68450
0,68370

1
0,69270
0,69050
0,68890
0,68760
0,68650
0,68550
0,68450

2
0,70130
0,69660
0,69340
0,69110
0,68920
0,68760
0,68610

3
0,71040
0,70300
0,69810
0,69460
0,69190
0,68970
0,68770

0,66738 0,67100
0,66482 0,66790
0,66258 0,66521

p0, MMa

4

5

D O O

14

0,85046 0,91390
0,79155 0,82736
0,75756 0,78099
0,73511 0,75179
0,71908 0,73160
0,70703 0,71677
0,69765 0,70542
0,69015 0,69645
0,68402 0,68921
0,67892 0,68324
0,67463 0,67825
0,67097 0,67402
0,66782 0,67040

6

0,72010 0,73040 0,74130
0,70960 0,71640 0,72340
0,70280 0,70760 0,71250
0,69810 0,70160 0,70520
0,69450 0,69720 0,69990
0,69170 0,69380 0,69580
0,68930 0,69090 0,69250

7
0,75280
0,73070
0,71750
0,70870
0,70250
0,69780
0,69400

16

0,98271
0,86673
0,80620
0,76939
0,74461
0,72677
0,71332
0,70282
0,69442
0,68755
0,68185
0,67704
0,67295

8
0,76500
0,73810
0,72250
0,71230
0,70510
0,69980
0,69550

-14
-12

1,04585
0,90711
0,83239
0,78755
0,75791
0,73692
0,72128
0,70920
0,69961
0,69183
0,68540
0,68001
0,67545

9
0,77790
0,74570
0,72760
0,71590
0,70780
0,70170
0,69700

Temnepatyp 270—600 K npu gasneHuax o

1,09634
0,94522
0,85844
0,80580
0,77128
0,74708
0,72922
0,71554
0,70475
0,69605
0,68890
0,68293
0,67789

10
0,79140
0,75350
0,73260
0,71940
0,71030
0,70370
0,69840
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Tab6bnunya b 11— 3HaveHus C* ana BogsHoro napa (of4Hoas3Horo rasa)

pO, Ma
TO, K
01 2 4 6 8 10 © 14 16 18 20

420 067338  — — — — — — — — — —
440 067272 — — — — — — — — — —
460  0,67209  — — — — — — — — — —
480  0,67149  — — — — — — — — — —
500 067091  — — — — — _ _ — _ _
520 067035  — — — — — — — — — —
540 066982 068977  — — — — — — — _ _
560  0,66930 068641 ~ — — — — — — — — —
580  0,66879 0,68358 0,70247  — — — — — — — —
600  0,66830 0,68119 0,69715 0,71639  — — — — — — —
620 066781 0,67913 0,69278 0,70875 0,72778 0,75102  — — — — —
640  0,66734 0,67732 0,68914 0,70260 0,71817 0,73649 0,75852  — — — —
660  0,66687 0,67573 0,68604 0,69757 0,71057 072541 0,74260 0,76288 0,78738  — —
680  0,66642 067431 0,68338 0,69335 0,70440 071673 0,73061 0,74642 0,76467 0,78609 0,81177
700 0,66597 0,67302 0,68105 0,68977 0,69928 0,70972 0,72123 0,73402 0,74834 0,76453 0,78302
720 0,66552 0,67186 0,67900 0,68667 0,69495 0,70392 0,71365 0,72428 0,73592 0,74877 0,76301
740 0,66508 0,67079 0,67717 0,68397 0,69124 0,69902 0,70738 0,71637 0,72609 0,73661 0,74804
760  0,66465 0,66980 0,67553 0,68159 0,68801 0,69484 0,70209 0,70981 0,71806 0,72688 0,73633
780  0,66422 0,66889 0,67405 0,67947 0,68518 0,69121 0,69756 0,70427 0,71137 0,71889 0,72686
800  0,66380 0,66804 0,67270 0,67757 0,68268 0,68803 0,69364 0,69952 0,70570 0,71219 0,71902
820  0,66338 0,66724 0,67146 0,67586 0,68044 0,68522 0,69020 0,69540 0,70083 0,70649 0,71241
840  0,66296 0,66648 0,67032 0,67430 0,67843 0,68272 0,68717 0,69179 0,69659 0,70157 0,70675
860  0,66255 0,66577 0,66927 0,67288 067661 0,68048 0,68447 0,68860 0,69287 0,69729 0,70185
880  0,66215 0,66509 0,66828 0,67157 0,67496 0,67845 0,68205 0,68576 0,68958 0,69351 0,69757
900  0,66175 0,66445 0,66737 0,67037 0,67345 0,67661 0,67987 0,68321 0,68664 0,69017 0,69379
920 066135 0,66383 0,66651 0,66925 0,67206 0,67494 0,67789 0,68091 0,68401 0,68718 0,69043
940  0,66096 0,66324 0,66569 0,66821 0,67077 0,67340 0,67608 0,67883 0,68163 0,68450 0,68742
960  0,66057 0,66267 0,66493 0,66723 0,66958 0,67198 0,67443 0,67693 0,67947 0,68207 0,68472
980  0,66019 0,66213 0,66420 0,66632 0,66848 0,67067 0,67291 0,67519 0,67751 0,67987 0,68227
1000 0,65981 0,66160 0,66351 0,66546 0,66744 0,66946 0,67151 0,67359 0,67571 0,67786 0,68004
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MpunoxeHve B
(ob6s13aTeNIbHOE)

MeTopa pacuyeTa KPpUTUYECKOro NOTOKa MaccChbl 4719 NPUPOLHOro rasa

B.1 O6wwme 3ameyaHuns

B npvnoxeHun npnBoanTcs Heobxoammasi MHopMaLmsi B COOTBETCTBUM C [7] 4N pacyeTa 3HauYeHUss KpUTUYECKOTO
noToka Maccbl Ckp = wint mpnt, koTopoe npuMeHsieTcs B chopmynax (6.2), (6.8) n (6.11).

dopmynbl A5 pacyeTa 3HaUYEeHUA KPUTUYECKOro NOTOKa Macchl 3aBUCAT OT MOJISIPHON [0NW 3TaHa, coaepXKallerocs
B NPUPOAHOM rase.

MpypoaHbIi ra3 B 3aBUCMMOCTMN OT COAEPXKAHUSA MONAPHON A0/N 3TaHa UMEET TpU pasHOBUAHOCTY:

o1 0,01 go 0,045 (gnanasoH 1);

ot 0,045 go 0,08 (gnanasoH 2);

ot 0,08 go 0,115 (auanasoH 3).

PekomeHayeMble 3Ha4YeHUs MOJAPHbLIX AoNeli KOMMNOHEHTOB MPUPOAHOrO rasa, 4718 KOTOPbIX MOXHO NPUMEHSATb
MeTOoZ pacueTta, npeactasfeHsl B Tabnmue B.1.

Tab6nunuya B.1l— PekomeHayemble npeaesnbl N0 MOASIPHON A0/1€ KOMMOHEHTOB

KoMnoHeHT [Ovana3oH 1 [OnanasoH 2 [Avana3oH 3
MeTaH 0,89—0,98 0,84—0,93 0,79—0,88
OtaH 0,01—0,045 0,045—0,08 0,08—0,115
MponaH 0,002—0,02 0,008—0,03 0,015—0,04
ByTtaH 0,0—0,005 0,002—0,01 0,003—0,015
[NeHTaH 0,0—0,002 0,0—0,004 0,0—0,005
['ekcaH+ 0,0—0,0015 0,0—0,002 0,0—0,003
Asor 0,0—0,03 0,0—0,03 0,0—0,015
Anokeng, yrnepoga 0,0—0,025 0,0—0,025 0,01—0,025

MeTof pacyeTa KpUTUYECKOro NoToKa Macchl 4151 MPUPOLHOro rasa MOXeT ObITb MPYMEHEH, eCNK ero TeMneparypa
HaxoauTcsa B AvanasoHe 270—320 K npu gasneHnn go 12 MMa. Cymma MONASpHbIX A0NEA A0/MKHA PaBHATLCA eAnHULE.

Ecnu npupogHblii ra3 He OTHOCUTCS HW K OOHOWN M3 Tpex NpuBEeAEHHbIX Bbille rpynn, TO peKoMeHAyeTCs OTHOCUTb
ee K Hanbonee 61M3KOI No cocTasy rpynne. B Takux cnyyasx oTHOCUTeNbHas CTaHAapTHas HeonpeaeneHHOCTb pacyeTa
3HaYeHNs KPUTUYECKOro NoToka macchbl Bo3pacTaet ¢ 0,05 % go 0,075 %.

B.2 ®opmysibl A5 pacyeTa KpUTUYECKOTo NMOTOKa Macchl

Ccp = Qref+S -f (B-1)
rae gref— NoTok Maccbl ONOPHOro rasa;
S — 4YyBCTBUTE/ILHOCTb NOTOKA Macchl K U3MEHEHWIO COCTaBa;
f — koadhdmumeHT, 3aBUCSLLMIA OT cocTaBa.
MoToK Macchbl OMOpHOro rasa gref, YyBCTBUTEILHOCTL MOTOKA MacChl K U3MEHEHMIO cocTaBa S U KoahdpuumeHT, 3a-
BUCSLWWMIA OT cocTaga f, paccuntbiBatoT no chopmynam:

Qref='L(ai-Kai-"i)p (B.2)
S=£((,,mk*. "), (B.3)
/
C6
f=xce+ X (AN)+[AL“ (Bn2-C n2t)td X n2+[/1;02" (€C02- ccozx)k\ - Aref> (B-4)
i-cn
roe a= L T= , pref =5 MMa, Tref=200 K.
Pref ref
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KoadhcpmumeHnTbl ans pacyeta qgref u S gna Tpex pasHoBUAHOCTEN cocTaBa npuBoasTca B Tabnuuax B.2, B.3 u B.4.

KoadhchuumeHTsl anist pacyeta /chns Tpex pasHOBMAHOCTEN cocTaBa NpuBOAATCS B Tabnvue B.5.

Ta6nunuya B.2— KoachdomumeHTbl ana pacyeta gref n S ans nepeoii pasHOBMAHOCTM cocTaBa (AnanasoH 1)

© 0o N o o b W N R~

&R BB

14

a

0,108 244 635 x HO5
-0,736 494 058 x 02
-0,287 636 821 x 0 4
0,293 505 438 x 04
0,213 321 640 x KO3
0,470 680 038 x HO4
-0,113 603 383 x 01
—0,949 791 998 x 01

a

1
1
2
2
2,5
35

5
9

-0,5
15
-9,5
-4.5
-3,5

-12,5
-0,5

-15,5

b

0,484 093 947 x 04
-0,136 051 287 x HO5
0,132 819 568 x HO5
0,124 742 840 x O3
0,270 400 184 x 104
0,465 931 801 x HO4
-0,522 305671 x5
0,728 305 715 x HO5
0,626 536 557 x 01
0,863 837 290 x 01
-0,218 148 488 x 01
-0,205 507 321 x KO3
0,172 829 796 x HO1
0,366 195 951 x 1Q"2

Ta6nunuya B.3— KoathdhmupeHTsl ana pacyeta gref n S s BTOPOil pa3HOBUAHOCTU cocTaBa (ayanasoH 2)

© 0O N O A WN R, o~

&K EBESB

14

a

0,110 966 325 x HO5
-0,812 543 416 x K02
-0,297 016 307 x tO4
0,433 774 605 x 04
0,148 426 025 x HO4
0,704 694 512 x 104
-0,254 996 358 x 01
-0,224 612 799 x 02

-15,5

-15,5

b

0,598 807 893 x KO°

0,618 961 744 x O3
0,302 809 257 x tO4
0,134 089 681 x 04
0,523 229 697 x O3
-0,862 689 783 x 104
0,235 424 200 x HO5
-0,767 928 108 x 103
-0,859 071 767 x HO5
0,724 778 127 x 104
0,153 097 473 x tO6
-0,135 420 339 x 104
-0,292 807 154 x 105
0,884 153 806 x tO"1

Tab6nnuya B.4— KoadhdmumeHnTtbl ans pacyeta gref u S gns TpeTbeil pa3HOBMAHOCTY cocTasa (avanasoH 3)

~

a A W N R

a

0,115 572 303 x HO5
-0,249 894 765 x O3
-0,240 531 018 x 04
0,404 006 226 x 04
0,271 706 092 x tO4

b

0,801 874 088 x O3
0,264 127 915 x 04
0,247 996 282 x KO3
0,178 851 521 x 0 4
0,101 397 979 x HO5

y 5
1 -4,5
1 -2,5
1 -15
15 -0,5
2 -4,5
2,5 -5,5
35 -15,5
4 -15,5
4 -0,5
6 -8,5
6 -0,5
9 -15,5
n -10,5
16 -10,5
y 8
0 -0,5
1 -1,5
1 -0,5
15 -3,5
2 -1,5
3 -8,5
3 -7,5
35 -3,5
4,5 -12,5
4,5 -8,5
5 -15,5
6 -10,5
7 -20,5
16 -15,5
y 8
1 -1,5
1 -0,5
1,25 -0,5
2 -8,5
2,5 -5,5
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OkOH4aHve Tabnuupl B.4

/ a a [0} b y 5
6 -0,126 049 305 x 105 4 -15,5 -0,296 058 326 x 02 3,5 -0,5
7 0,553 331 233 x 105 5 -18,5 -0,680 911 912 x HO5 4 -15,5
8 -0,115 934 413 x KO3 5 -7,5 0,259 571 626 x 06 5 -18,5
9 -0,262 586 997 x HO5 6 -20,5 -0,144 795 597 x HO6 7 -25,5
10 — — — -0,110 728 705 x HO4 9 -15,5
1 — — — 0,144 085 124 x 102 n -10,5
12 — — — 0,901 740 847 x 10° 16 -15,5
13 — — — -0,132 368 505 x 10° 16 -10,5
Ta6nuua B.5— KoachchmumeHTbl ana pacyeta f no ypasHeHuto (B.4)
KoadhdpmupeHT [JyanazoH 1 [yanasoH 2 [JnanaszoH 3
nc3 2,0113 2,1575 2,2440
nca 2,7517 2,8034 3,1238
ncs 3,8898 4,0860 4,3161
ncé 49478 5,4230 5,8693
nn 1,0148 1,0411 1,1074
bn2 1,4643 16721 2,2689
cn2 0,7650 0,8794 1,2224
Soo 2,2533 2,3488 2,4347
;@Ooﬁ 1,6733 2,0024 2,1250
cCco2 0,8819 1,0659 1,1251
Al 0,06636 0,13694 0,21773
B.3 CnpaBouHble 3Ha4YeHUs1 419 NPOBEPKN BbIUUCIEHWI
Tab6nunuya B.6— VcxofHble AaHHblE 415 NPOBEPKM KOMMbIOTEPHOTO Koda
KoMnoHeHT TecToBbii raz 1 TecToBbIin rag 2 TecToBbIN rag 3
MeTaH 0,9317 0,8805 0,8375
Asor 0,0243 0,0104 0,0039
[nokeng, yrnepoga 0,0095 0,0204 0,0197
OTaH 0,0263 0,0624 0,0935
MponaH 0,0049 0,0184 0,0331
ByTaH 0,0020 0,0061 0,0097
MeHTaH 0,0013 0,0015 0,0020
lekcaH 0,0000 0,0003 0,0006
Tabnunua B.7— CnpaBoyHble 3Ha4eHVs 415 NPOBEPKU pacyeTa Mo nNpeacTaB/ieHHOMY COOTHOLLEHMIO
TecToBbIi ra3 o, K p0, Ma Aref S f Cio
TecToBbIl a3 1 280 2 3704,50 1481,33 0,02094 3735,52
310 10 19007,4 10716,5 0,00707 19083,2
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OKOHuaHne Tabnmupl B. 7

TecToBbIl ras

TecToBbIl a3 2

TecToBbIl Ta3 3

Tq, K

280
310
280
310

pO, MMa

10

10

<fref

3805,42
19749,8
3913,25
20603,1

S

1402,57
10905,8
1325,58
11260,7

FOCT P 8.972—2019

f

0,04276
0,02804
0,03958
0,02685

Crp
3865,38
20055,5
3965,72
20905,5
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MpunoxeHwne I
(obs13aTenIbHOE)

MeToAuMKa pacyeTa KpUTUUECKOTO NMOTOKA MaccChbl U (PYHKLUM KPUTUUYECKOrO pacxoa rasa Ha ocHoBe
ypaBHEHU coCcTosiHUSA

1 PacyeT KpUTUYECKOro MOTOKA MacChbl U PYHKLMM KPUTMYECKOTO pacxoja rasa Ha OCHOBE ypaBHEHUS
COCTOSIHMA, NpeAcTaB/IeHHOro B Buge Z =Z(p, 7)

1.1 MNpuHuun pacyeta
.1.1.1 PacyeT KpUTUYECKOro MOTOKa MaccChbl M (PYHKUMU KPUTMYECKOro pacxofa rasa BbIMOSHAKT NyTEM peLleHust

CUCTEMbI YPaBHEHWIA:
as _ Cp dT

. Z+T- = r.i
(RIM)~ RM) T = D
vev _ Cp oo dp r.2)
~(R/M) ~ (R/M) p’
C Uesblo onpegeneHns 3HadeHnin Tt v pnt, npu KoTopbiX Yncio Maxa B ropaioBuHe connia Mart ctaHOBUTCA pasHbIM eau-

HULE.
I.1.1.2 3Has napamMeTpbl B ropsioBuHe conna Tt u pnt, npy KOTopbIX uMcio Maxa B ropsioBuHe connia Man( ctaHo-
BUTCA paBHbIM eVHULIE, & TaKkke CKOPOCTb MOTOKAa rasa B ropsioBUHE comna Vit (paBHyH CKOPOCTY 3ByKa WIT) 1 N/I0THOCTb
rasa B ropsioBuHe conna prt (M3 ypaBHEHUs] COCTOSIHWA ras3a), MOXHO HaliTW KpUTUYECKUiA MOTOK Macehbl
p " wnt' Pt 3
a Takke (PyHKUMIO KPUTUYECKOTO pacxoja rasa
¢ Ckp-MA/M)TO

Po
I.1.1.3 PeweHne cuctembl ypaBHeHuin (1) u (.2) npuBegeHo B I.1.2 1 1.3 B cooTBeTCTBUM C [13].

(-4)

1.2 VicxogHble faHHbIe /19 pacyeTa

McxoaHbiMy gaHHbIMK 4019 NPOBEAEHNS pacyeTa SABNSIOTCS:

- ypaBHeHue coctosiHve Buga Z = Z(p, T);

- abCconTHOE JaBfieHe TOPMOXEHMS rasa Ha Bxoge B conso po;

- abcontoTHasA TemnepaTypa TOPMOXEHMS rasa Ha Bxoge B conso I0;

- ypaBHeHue Ana pacuyeta 6e3pa3mepHOi M306apHO TENNOEMKOCTU rasa B MAeasibHO-ra3oBOM COCTOSIHUM BuAa
Cpir~ Cpli(T),

- KOMMOHEHTHBIN COCTaB rasa (B C/lyyae MHOTOKOMMOHEHTHbIX Cpea).

1.3 Afiropntm pacyeta

I.1.3.1 Mpu peanusayuy anroputMa pacyeTa KpUTUYECKOro noToka Macchbl M OYHKUMM KPUTUYECKOro pacxoja rasa
B LiE/IAIX €ro YNpoLLEeHNS UCMOb3YHTCA crieytolime yHKUmK:

gP. 7 =2z- 1, (r-5)
e,(PTHTL , (re)
ell(P>7")= J(el +ell)* (-7
0 p
elv(P-7)=Jell~> (r-8)
0 P

e.(AT)=r,-p W , (r-9)
ev,(pT)=r ( f~ , (.10)
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(r.11)

.12)

1.3.2 Ana pacyeTa nepBOHaYa/IbLHOTO MPUGAVKEHHOTO 3HAYEHMSA TemnepaTypbl rasa B ropaosuHe conna Tnt nc-
Mo/Ib3YHT BblpakeHne

~ r.i3
Tt ~T0+ 49 (r13)
rae KypaccuutbiBaeTcs no gpopmyne
Cphito
piiTo) (r14)
Cpir (Fo)-r

I 1.3.3 PacueT 3HaueHusi AaB/ieHUs rasa B ropsioBMHE comnsia pri OCyLLECTBAAIOT C UCMOMNb30BaHMEM CrieAytoLero
UTepaunoHHOro npouecca:
1) paccuuTbiBaKOT 3HAYEHNE JaB/IEHNS asa B rOp/IOBMHE comnia Pri B NepBoM MpUGIKeHUN

=po e"WoJno). (r.15)

Pnt,a
2) paccuuTbIiBaOT 3HAUYEHME AaB/IeHUs ra3a B rOpsI0BMHE consia pnt BO BTOPOM MpUGAVKEHUN

1K\
)

-n O[~"1(~o TM HElI(pOTo)-Ew(Pnt.a 'Tnt)]. r
‘e > Nno

n
Pnt,b — Po
3) NPUHAMAaKOT 3Ha4YEeHNE OaB/IEHNA rasa pnto paBHbIM 3Ha4YEHUIO AaB/1EHUA Fas3a pntb, nocne 4yero paccyutbiBaroT

HOBOE 3HaueHue pntb no BbipaxkeHuto (I".16);
4) war 3) NoBTOPAOT A0 TEX Mop, Noka He ByAeT BbINOHATLCA YC/I0BUE

b '
Fotb o Ptd 1.10-6: (r.a7)
Pnt,a
5) no BbINoJSIHEHUM ycnosua (I.17) ntepauuy npekpawaT U NPUHUMAKT 3HaYeHUe [aB/fieHNs rasa B ropsioBuHe

conna prt pasHbIM pntb.
I.1.3.4 Vimesa 3HauyeHus TemnepaTypbl rasa B ropiioBuHe conna Tit v faBneHns rasa B ropsfioBMHe consia pnt, pac-

CUUTLIBAIOT 3HAUEHME CKOPOCTYU rasa B ropsioBUHE consa rno goopmyse

vnt - A2-(F2/M)-(E] | (To.Tnt)-T 0 £]V (Po.To) + Tnt-e]V (Pnt'Tnt)), (r.18)
a TakKke 3HayeHne CKOpPOoCTK 3ByKa B ropsioBMHE consia rno (bopMyrle
-0,5 -0,5
(I+ £ (Pnt'Tnt) + ell(Pnt'Tnt)) (r.19)

1+eV (PntTht)

(Z(p,,,,l’,,,)) (R/M) Tnl T'pir {Tnt)— eVl {Pnt'Tnt)

.1.3.5 Vimes 3HaYeHnss CKOpOCTU rasa B ropsioBvHe corsia Vit 1 CKOPOCTK 3ByKa B ropsioBvHE comnsia Wint, paccunTbl-
BalOT Yncno Maxa B ropsioBuHe corsia no dopmyrne

wnt =

Ma,,, = (I'20)

w nt

I.1.3.6 CpaBHMBaKT paccumMTaHHOe ymcno Maxa B ropsioBuMHe conna Mant c eanHnLEel 1 BbIYMCASIOT pasHULy
AMa = 1- Mant. (r.21)

I-1.3.7 Ha ocHoOBaHMM pacCuUMTaHHON pasHuLbl Mexay uvicnoMm Maxa B ropnosuHe conna Mant n eamHuueli AMa
paccunTbIBaIOT MOMPaBKY K 3HAYEHWIO TeMnepaTtypbl rasa B ropsioBuHe consia Tnt no dpoopmyne

AT =AM Ty, K~)

(r.22)

rae Kj paccuutbiBaeTcs no chopmysne
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__ Cpir (T,t) (™-23)
'l = Cpfr(Tnf) - 1"

I.1.3.8 HoBoe npubnmxkeHve 3Ha4eHnss TeMnepaTypbl rasa B rop/ioBMHe cornsia Tnt paccumTbiBaloT no dopmyse
Tnt-T'nt +bTrt, (r.24)

rae  — npegplayuiee 3HaveHne Try.
I.1.3.9 Pacuetbl no I1.3.3—TI.1.3.8 noBTOpPsAOT A0 Tex nop, noka He BbINONAHWTCS ycnosue \AMa\ < 10~5 (wm

[AMa| < 10-3, B 3aBMCUMOCTU OT TPebyeMOoro ypoBHSA TOYHOCTK). MO BbINOSIHEHUM JAHHOTO YCNOBUA pacyeTbl NpekpaLlaioT
1 NPUHYMAIOT nocnegHue 3HadeHusa Tnt, prt u wint Temnepartypoii, AaBneHneM 1 CKOPOCTbIO 3ByKa B FOP/IOBMHE COMAa, Co-

OTBETCTBEHHO.
1.3.10 Mo 3HauyeHusAM Temnepatypbl Tt U AaBneHus pri rasa B ropsioBvHE COMa UM YpPaBHEHWIO COCTOSHUS

Z =pl(p * (RIM) mT) = Z(p, T) paccunTbiBatOT 3HAYEHNE NIOTHOCTM rasa B ropsioBuHe conna pry.
1.3.11 BblMUCASOT KPUTUYECKMIA MOTOK MaccChl No duopmyie

M wnt' Pnt> (r.25)

a TaKke (hyHKUMIO KpUTMYECKOro pacxoda rasa no dpopmyrne

C.=C -> # I (r.26)
Po

I"2 PacyeT KpUTMUECKOro NoToKa Macchbl Y (oyHKLUMM KPUTUYECKOTO pacxoja rasa Ha OCHOBE ypaBHEeHMs!
COCTOSIHWSA, NpeAcTaBneHHoro B BUuge Z = Z(p, 7)

2.1 MpuHuun pacyeta
2.11 PacyeT KpUTUYECKOrO MOTOKA MacChbl Y (PYHKUMM KPUTUYECKOTO pacxofa rasa BbIMOSHAT MyTem peLleHust

CUCTEMbI YpaBHEHWi
ar 1 Iop
mcp, (r27)
p
dH=T dS+-"j dp+d (r.28)
P n
C Lenblo onpeaeneHns 3HadeHnin Trt v pn(, npy KOTopbIx Yncio Maxa B ropioBuHe corsia Mart cTaHOBUTCS paBHbIM eavHuLE.
I.2.1.2 3Has napameTpbl B ropnosuHe comnia Tntu pnt, npn KoTopbIX Yicno Maxa B ropsioBuHe conna Mant ctaHoBUT-
CSl paBHbIM e[IMHNLE, a TakKe CKOPOCTb MOTOKA rasa B ropsioBMHE consa Vit (paBHYK CKOPOCTM 3Byka W), MOXHO HaiTu
KpUTUYECKUii MOTOK MaccChl

Kp o ownt' R (r-29)
a TaKke hyHKUMIO KPUTUYECKOro pacxoja rasa

C. = (.30
z0 POy(R/M)-r0

I.2.1.3 PelueHne cuctembl ypaBHeHuin (I.27) n (I.28) npueeaeHo B .2.2 n 2.3 B cooTBeTCTBMM C [13].

2.2 icxogHble faHHble oNnA pacyeta
McxoaHbIMM AaHHbIMK AN NPOoBeAeHNs pacyeTa SABNSITCS:
- ypaBHeHne cocTtosiHne Buga Z = Z(p, I);

- abCconTHOE JaBfeHe TOPMOXEHMS rasa Ha Bxofe B conso po;

- abconoTHas TemnepaTypa TOPMOXEHUS rasa Ha Bxofe B conso [0;

- ypaBHeHMe An1s pacyeTa 6e3pasMepHOoit M306apHOl TEM/I0EMKOCTM rasa B MAea/IbHO-Fa30BOM COCTOSIHMM BUAA
Cpir ~ CprvT),

- KOMMOHEHTHBIN COCTaB rasa (B C/lydae MHOTOKOMMOHEHTHbIX Cpea).

2.3 Aniroputm pacyeta

.2.3.1 MNpn peanusaunmn anropytma pacyeta KpUTUYECKOro NoToka Macchbl Y OyHKLMM KPUTUYECKOTO pacxoja rasa

B LIeNSIX ero YNpoLLeHNst UCMosb3yTea cneayowme oyHKLMN:
8(p, N=2-1, (r.31)

e,(T)=r (L , (r-32)
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ew(p>/1- f(ei+en)* > (r.33)
0 p
eiv(PT)=JEn (r.34)
o p
ev(T)=€l+p[|* (r.35)
Ao)=T (W (T.36)
p
)
5/(T>N,) = | (Cp*-1) (r-37)
™
o
UTO0Jnt)= | (cpir-\l dT. (r-38)

I.2.3.2 3HaueHune nnoTtHocTu rasa pO npu gasnexHun pO n Temnepatype TQpaccuuTbiBalOT C UCNO/Ib30BAHUEM Crie-

[yoLLero UTepauyioHHoro npouecca:
1) paccuuTbIBAIOT 3HAUEHME M/IOTHOCTM ra3a pO B MEPBOM MPUBAMKEHUM

Po n
Fa  (Rim) W’ (r-39)

2) paccuMTbIBalOT 3HAYEHWE NSIOTHOCTM rasa p0 BO BTOPOM MPUG/IKEHNN

Fo (.40)
1+ €i(po,a.T0) -(R/M)-TO

3) NpMHUMAIOT 3Ha4YeHVe MI0THOCTY rasa pOa paBHbIM 3HAYEHUIO NIOTHOCTK rasa pOb, MOC/e Yero paccuUnTbIBaOT
HoBOe 3HadeHue pOii no BbipaxxeHuto (I.40);
4) war 3) NOBTOPAOT 40 TEX MOp, Moka He GyAeT BbINOSHATLCA YC/10BUe

Poe~Raa -1 10-6; (r.41)
Poa
5) No BbINOHEHWUN ycnosua (M.41) ntepaLun NpekpaLaoT 1 NPUHUMAIOT 3HauUeHue MA0THOCTM rasa p0 npu gasne-

HUM p0 1 Temnepatype TO pasHbiM PO b.
.2.3.3 na pacuyeta nepBoHaYasILHOTO NPUGAVXXEHHOTO 3HAYEHUA TeMnepaTypbl rasa B ropnosuHe conna Tt nc-

NONIb3YKT BblpaXeHne

2
e -To 3/, 4 (r42)
rae K- paccunTbiBaeTcs no hopmyne
CpA7-0
= CPATO (r-43)
cpr(M0)-1’

I.2.3.4 PacyeT 3HayeHus NIOTHOCTU ra3a B rOpsioBMHE comnia pl'( OCyLWeCTBNAKT C UCNOJIb30BaHMEM crieaylolero

nTepaunoHHOro npouecca:
1) paccynTbiBalOT 3HA4YEHME NIOTHOCTW rasa B ropsioBMHE connia pI'Tf B Nnepsom I'IpVI6]'II/I)KeHI/IVI

_*
Prfa - Poee u(Ne). (T-44)
2) paccynTbiBaOT 3HA4YEHME N/IOTHOCTW rasa B ropsioBMHE connia pl’t BO BTOPOM I'Ipl/|6}'IVI)KeHI/II/I
_n e[ _N(o7Mrd|1po0)-ew(pr(a m(d_
Pnfft ™ FO (r.45)

3) NPYHMMAOT 3HAUYeHMe NIOTHOCTY rasa pnta paBHbIM 3HAYEHUIO MIOTHOCTM rasa pntb, nocne yero paccuuTbiBaloT

HoBOe 3HauyeHue pntb no BbipaxeHnuto (I.45);
4) war 3) NoBTOPSIKOT A0 TeX Mop, NoKa He ByAeT BbINOHATLCS YCI0BME
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Ptb Pria <1-10-6: (46)
Prta
5) no BbINO/HEHUMN ycnosus (.46) nTepauyn NpekpawalnT 1 NPUHMMAKOT 3HaYeHne MIOTHOCTM rasa B ropfioBUHe

conna pnt paeBHbIM pntb.
I.2.3.5 Vimes 3HaueHuss TemnepaTypbl rasa B ropsiosuHe conna Tt v NIOTHOCTY rasa B ropsioBUHe consia prt, pac-
CUMTLIBAIOT 3HAYEHME CKOPOCTU rasa B ropsioBMHE conna no oopmyne

vt = {2 «{RjM) W (rO,TI'I{) +10(L+ 8 (p0,TQ - £V (Po-7'9) " Trt Ml + g (pnf, Trt)~ ewv (Pnf-Tnt))]} > (r.47)
a TaKke 3HaueHMe CKOpOCTY 3ByKa B rOp/ioBUHE comnsia no dpopmyne
-Jo5
(I+H(@nt'Tnt) +G|Pnt Tpt))

(r.48)
Tpir {Tnt) - ~ - £A (Pht' Tnt)

wnt = CRM)-Tiy, 1+ ev {Pnt'Tnt) +

I.2.3.6 Vimesa 3Ha4yeHns CKOPOCTM rasa B ropsIoBvHE corsia Vit U CKOPOCTKM 3BYKa B ropsioBUHE comnsa Wint, paccunTbl-
BaloT uncno Maxa B ropsioBuHe consa no dpopmyne

Mant = ™ (T.49)
W.rt
I.2.3.7 CpaBHMBAT paccumMTaHHoe 4ymc/io Maxa B ropnosuHe conna Mant ¢ eguHMLER 1 BbIYUCAAIOT PasHULY
AMa = 1- Mant. (r.50)

.2.3.8 Ha ocHoBaHMM paccuMTaHHON pasHuLbl Mexay yvicioMm Maxa B ropnoBuHe conna Mant v eguHnueli AMa
paccuuTbIBAIOT MOMPABKY K 3HAYEHWIO TEMNepaTypb! rasa B ropsiosuHe conna Tnt no popmyne

N
ATnt = AMa- - “h (K/ - 1) (r-51)
VTQ)
rae KypaccuutbiBaeTcs rno popmyse
Tpir {Tnt)
r52
Cp,7(l,,)-1' 52

I.2.3.9 HoBoe npubnmxeHve 3Ha4eHUss TeMnepaTypbl rasa B ropsioBMHe cornsa Tnt paccumTbiBaloT no opmyse
Tnt= Trt + A Tnt, (r.53)

roe — npegbiayliee 3HaveHne Tt

2.3.10 PacueTbl no I.2.3.4—T[.2.3.9 NOBTOPSIOT A0 TeX Nop, Noka He BbINOMHWUTCA ycnosue |AfMal< 10~5 (wn
\AMa\< 10~3, B 3aBMCMOCTU OT TPeBYEMOro YPOBHS TOYHOCTH). 10 BbINO/IHEHWM AAHHOTO YC/I0BUS pacyeTbl NpekpaLlaloT
1 NPUHMMAlOT nocnefHve 3HaveHus Tnt, pnt v Wit TemnepaTtypoid, NIOTHOCTbIO U CKOPOCTLIO 3BYKa B FOPJIOBMHE COMNa,
COOTBETCTBEHHO.

.2.3.11 Mo 3Ha4yeHusM TemnepaTypbl TQM naoTHocTU pO rasa 1 ypaBHeHWO cocTosHua Z = Z(p, T) paccumTbiBaoT
3HayeHne hakTopa coknmaemoctn ZQ

I.2.3.12 BblMUCASIOT KPUTUYECKMI NOTOK Macchbl No dhopmyrie

N wit P (54

a TaKke (yHKLMIO KPUTMYECKOro pacxoda rasa no popmyse

C - SE (rs5n
Z0-p0'V(R/M) 10"
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MpunoxeHve 4
(pekomeHayemoe)

PekomeHayemaa popma akta MPOBEPKN COCTOAHUA U NMPUMEHEHUSA
CpeAcTB U3MepeHuii u cobtoaeHns Tpe6oBaHuii cTaHgapTa

HavnmeHoBaHue topuanyeckoro nuua

AKT
NPOBEPKN COCTOSHUA U MPUMEHEHWS CPeACTB U3MEPEHNIA 1 cobntoaeHNs
TpebosaHwuii FOCT P

OT « » I.
Ha

HanMmeHoBaHMe npoesepAaemMmoro o6beKTa
Appec
OcHoBaHue

1 TlepeyeHb CpeacTB M3MEPEHWIA

2 Hannume n KOMNNEKTHOCTb SKCHﬂyaTaLl,MOHHOVI AOO0KYMeHTauun Ha OCHOBHbIE N AOMNOJIHATE/IbHbIE CPEACTBA V|3mepeH|/u7|,
BCnomMmorartesibHble N A0NOJ/IHUTE/IbHbIE yCTpOVICTBa

Mpu oTCyTCTBUM yKas3aTb cpeacTea

M3MepeHwnii 1 ycTpoiicTBa, Ha KOTOpble OTCYTCTBYET [OKyMeHTauus

3 CocTosiHMe U YCOBUSI 3KCM/lyaTalui CPefCcTB M3MEPEHUIA
CooTBeTCTBNE, HECOOTBETCTBME TpeﬁOBaHVIHM

3KCnIyaTaumMoHHON AOKYMEHTALMY, YKa3biBAIOTCSA 4MANa30HbI

M3MEHEHUsl NapamMeTpoB OKpYXatoleil 1 n3mepsiemMoii cpefsi

4 CoOTBETCTB/E XapaKTEPUCTUK CPEACTB M3MEPEHNI YCTaHOB/IEHHLIM TEXHUYeckUM TpebosaHuam FOCT P

Mepeuncnutb cpeacTBa M3MepeHnin 1 ykasatb: NoBepeH/He noBepeH
5 Homep ncnonb3yemoii hopMynbl 4151 BbluncneHus pacxoga no FOCT P

6 OTHOCUTENIbHAaA paclnpeHHada HeonpegeneHHoCTb M3mepeHw7|

7 PesynbTathl NPOBepKu cobnoaeHnsa TpebosaHnii FOCT P

HaumeHoBaHve onepauun nposepku HopmaTuBHbI LOKYMEHT CooTBeTCTBUNE
1 MNpaBunbHOCTL MOHTaXa 1 akcnayaraumm cpepacts FOCT P , 9KCnyaTaLlMoH- Ja Het
N3MEepeHWiA, BCroMoraTesibHbIX 1 AOMOMHUTENbHLIX — Has AOKYMeHTauus
YCTpPONCTB

2 CobnwogeHve npoueayp o6pabotku pesynstatoB FOCTP
N3MepeHunia

3 Cob6ntogeHne TpeboBaHuii K TOYHOCTU namepeHnii  TOCTP

a7
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8 MepeyeHb HapyLLEHUIA U CPOKN UX YCTPaHEHUS:

3anonHaeTcs Npyu Ha/IMYMM HapyLeHui

9 BbiBOgp!

Pykosogutens
METPOJIOTNYECKON CNYyX6bI

noanucs MHUUManbl, hamunms

M.IM.

48



FOCT P 8.972—2019

MpunoxeHne E
(o6s13aTeNBLHOE)

MonpaBOYHbIi KO3 PULNEHT A1 MACCOBOro pacxona aTMOC(epHOro Bo3ayxa

E.1 O6wue 3ameyvaHus

MaccoBblii pacxog, atMoctepHOro Bosayxa gmatmos Ana faHHoV TemnepaTtypbl TOPMOXEHMS BBepX no notoky TO.

K, 1 AaBneHms TOpMoOXeHns BBepX Mo noToky p0, MIMa, MOXHO BbIYMC/IMTL MO dhopmyne

RH
Qmants ~ Qmary,C02-free 1+ Xgp2-(0.25 + 0,04732-k) + 165-A B

roe gm”™002 -free — maccoBsblii pacxog, cyxoro Bozayxa 6e3 C02;
Xc02— monspHasa gonsa C02 B Bo3gyxe (ecnn ee 3Ha4YeHVe HeU3BeCcTHO, TO NpUHATL 0,0004);
RH — oTHOCHTENbHAA BNaXXHOCTb BO3Ayxa, %;

A =0,127828 13- 0,789422 72 + 1,63166 -T—1,12818,
roe T

2b.
\%

B =-0,000288749 -KS- 0,00191022 <k +0,00569536 —0’9-7-!"(-99-?5

pc= 3,786 MMMa, Tc= 132,5306 K

E.2 CnpaBouHble 3HauYeHus1 A/1s1 NPOBEepPKN BbIUNC/IEHWIA

(E.1)

(E.2)

(E.3)

B Tabnmue E1 npuBoAsTCS CNpaBOYHbIE 3HAUYEHNMS], MO KOTOPLIM MOXHO NPOBEPUTL pacueT no cdopmyne (E.1).

Tabnuua E1

TO, K p0, Ma RH, % g dy, CO2 free
280 0,1 50 241,663
280 1 100 2427,42
305 01 75 231,501
305 2 100 4662,04

qm, atmos
241,403
242711
229,674
4660,15

49



FOCT P 8.972—2019

[1]

(2]

(3]

[4]

[5]

[6]

(8]

[9]

[10]

[11]

[12]

[13]

50

Bubénnorpadusa

PMI 29—2013 locypapcTBeHHas cucteMa obecneyeHns eguHCTBa namepeHunii. Metponornsi. OCHOBHbIe
TEPMUHbI 1 onpeaeneHns

deaepanbHblit 3akoH 0T 21 mona 1997 r. Ne 116-d3 «O npombILIEHHO 6e30MacHOCTM OnacHbIX NPOU3BOACTBEH-
HbIX OOBbEKTOB»

®depgepasnibHble HOPMbI U MpPaBuaa B 0671aCTU NPOMbILLIEHHON 6e3onacHocTM «[lpasunia 6e3onacHoOCTU ceTeit ra-
3opacnpegeneHus v rasonoTpebneHns» (yTBepxaeHbl npukasoM PefepasibHON Cyx6bl Mo 9KOM0rMYeCcKoMy, Tex-
HO/I0rMyYeckomMy 1 aToMHOMY Hazasopy oT 15 HoA6ps 2013 r. Ne 542)

®depepasnibHble HOPMbI U Mpasuaa B 061acT NPOMbILLIEeHHON 6e3onacHocT «[MpaBuna 6e3onacHocTV B HeddTs-
HOIi 1 ra30BOI NPOMbILLIEHHOCTY» (YTBEPXAEHbI NprKa3om deaepasibHol CryXObl MO 3KONOrMYEeCKOMy, TEXHOMO-
rMyecKkomy n aToMHOMY Haa3opy oT 12 mapta 2013 r. Ne 101)

depepanbHbIil 3aKoH 0T 22 mons 2008 1. Ne 123-®3 «TexXHUYECKWIA persiaMeHT 0 TpeboBaHNAX NOXapHON 6e3-
onacHocTU»

ASME MFC-7—2016 Measurement of Gas Flow by Means of Critical Flow Venturis and Critical Flow Nozzles

MCO 9300:2005 i3mMepeHune pacxofa rasa ¢ NoMoLLbl0 KpuTuyeckux conen BeHtypu (Measurement of gas
flow by means of critical flow Venturi nozzles)

Stewart D.G., Watson J.T.R. and Vaidya A.M. Improved critical flow factors and representative equations for four
calibration gases. Flow Measurement and Instrumentation, 1999, 10 (1): 27—34

Span R., Lemmon E.W., Jacobsen R.T. and Wagner W. A.Reference Quality Equation of State for Nitrogen. Inter-
national Journal of Thermophysics, 1998; 19(4): 1121—1132

Tegeler CH., Span R. and Wagner W.A. New equation of state for argon covering the fluid region from the tri-
ple-point temperature to 700 K at pressures up to 1000 MPa. Paper Presented at 13th Symposium on Thermo-
physical Properties, Boulder, June 1997

Panasati M.D., Lemmon E.W., Penoncello S.G., Jacobsen R.T. and Friend D.G. Thermodynamic properties of air
from 60 to 2000 K at pressures up to 2000 MPa. Paper Presented at 13th Symposium on Thermophysical Proper-
ties, Boulder, June 1997

Setzmann U. and Wagner W.A. New equation of state and tables of thermodynamic properties for methane cov-
ering the range from the melting line to 625 K at pressures up to 1 000 MPa. Journal of Physical and Chemical
Reference Data, 1991; 20(6): 1061— 1116

Robert C. Johnson. Real-Gas Effects in Critical-Flow-Through Nozzles and Tabulated Thermodynamic Properties,
Lewis Research Center, Cleveland, Ohio, 1965



YOK 681.121.842:006.354 OKC 17.020

KnoueBble CnoBa: KPUTMYECKOE COMMOo, pacxoj rasa, MeToauka uamepeHuii

B3 5—2019/61

Pepaktop H.A. ApryHosa
TexHuuecknin pegaktop W.E. Uepenkosa
Koppektop M.B. ByuHas
KomnbtoTepHasa Bepctka E.O. AcTawmHa

CpaHo B Ha6op 17.09.2019. MopgnucaHo B nevats 10.12.2019. dopmaT 60*841/8. FapHuTYypa Apnan.
Yen. ney. n. 6,05.  Yu.-usg. n. 5,45.
MoAroToBMEHO Ha OCHOBE 3/1IEKTPOHHOW Bepcun, NpeAoCcTaBfieHHON pa3paboTunkoM cTaHAapTa

Co3haHo B eANHUYHOM ucnonHeHun o ®Iryr «CTAHOAPTUH®OPM» ans komniekTtoBaHna ®enepanbHOro MHopmMaLMoHHOro dgoHga
cTaHgapToB, 117418 MockBa, HaxumoBckuid np-T, 4. 31, k. 2.
www.gostinfo.ru  info@gostinfo.ru


https://meganorm.ru/list2/64378-1.htm
https://meganorm.ru/Index1/41/41551.htm

wismans


https://meganorm.ru/Index2/1/4294826/4294826933.htm

