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FOCT 31369—2021

MNpepgncnoBne

Llenn, oCHOBHble MPUHUUNLI M 06LiMe NpaBu/ia npoBefeHus paboT MO MeXrocyaapcTBeHHOI cTaHgap-
Tusauum yctaHoBsieHbl TOCT 1.0 «MexrocygapcTBeHHasi cucteMa ctaHgapTu3auum. OCHOBHbIE NOJIOXEHUS»
n FOCT 1.2 «MexrocygapcTBeHHas cuctemMa ctaHgapTusayuun. CtaHaapTbl MeXrocyaapcTBEHHble, NpaBuaa
M peKkoMeHAauunm No MexXrocysapcTBEHHOW cTaHpapTusauuu. MpaBuna paspaboTku, NPUHATUS, O6HOBIEHUS
N OTMEHbI»

CeefigHns1 O cTaHgapTe

1 NOATOTOB/IEH TMMy6nunyHbIM aKuyMoHepHbIM o6uwecTBoM «lasnpom» un degepanbHbIM rocygap-
CTBEHHbIM YHUTapHbIM NpeanpuATneM «BcCcepoCCUWCKUIA Hay4yHO-uccnefoBaTesibCKUA MHCTUTYT METPOsIornn
um. O0.N. MeHnpeneesa» (®ryn «BHUMUM wum. 4.N. MeHgeneeBa») Ha OCHOBe COOGCTBEHHOrO nepesofa Ha
PYCCKMIA A3bIK aHIT0A3bIYHOW BepcuMn cTaHfapTa, yka3zaHHoOro B n. 5

2 BHECEH MexrocygapCcTBeHHbIM TEXHUYECKMM KOMUTETOM Mo cTaHgapTusaumn MTK 52 «MpupogHblii
N CXWMXEHHble rasbl»

3 MPUHAT MexrocyaapcTBeHHbIM COBETOM MO CcTaHgapTusaynuum, MeTpoaorMm u ceptudukaymm
(npoTokon ot 26 asrycta 2021 r. Ne 142-M)

3a NpuHATME NPOrosiocoBasu:

KpaTtkoe HavMeHoBaHue cTpaHbl o MK Kopg, ctpaHbl no MK CokpalleHHoe HaMmeHoBaHWe HaLMOHaUTbHOTO opraHa

(UCO 3166) 004—97 (NCO 3166) 004—97 Mo cTaHZapTu3aumumn

ApMeHus AM 3A0 «HauuoHanbHbI OpraH no cTaHgapTM3auMn u

MeTposniorun» Pecnybnuku ApmeHus

Benapychb BY lFoccraHgapT Pecny6nukn Benapycb

Knprusms KG KblpreisctaHgapt

Poccus RU Poccrangapt

Y36ekucTtaH uz Y3ctaHgapTt

4 Mpukazom defepanbHOro areHTCTBa MO TEXHUYECKOMY PErysiMpoBaHuio 1 MeTposiornn oT 12 oktabps
2021 r. Ne 1106-cT mexrocyaapcTBeHHbIn cTaHaapT FTOCT 31369— 2021 (ISO 6976:2016) BBeAeH B gelicTBue
B Ka4YecCcTBe HauuoHa/NbHOro cTaHfapTa Poccuiickon depgepauynmn ¢ 1 nwona 2023 r., ¢ npaBOM AOCPOYHOTO Npu-
MEHeHUs

5 HacTosawuii ctaHgapT ABnsieTcs MOAUMULMPOBAHHBIM MO OTHOLWEHNIO K MEXAYHApPOAHOMY cTaHAapTy
ISO 6976:2016 «la3 NpupoAHbIA. BbluncneHne TennaoTbl CropaHus, NJOTHOCTU, OTHOCUTENbHONW NAOTHOCTHU
n yncna Bo66e Ha ocHOBe KOMMNOHEHTHOro coctaBa» («Natural gas — Calculation of calorific values, mass
volume, relative density and Wobbe indices from the composition», MOD) nyTem BHeCeHUA TEXHUYECKUX OT-
KNOHEHW, 06bSACHEHNE KOTOPbLIX NPUBEAEHO BO BBEAEHUWN K HACTOALWEMY CTaHaapTy.

MHopmaumna, Heobxoammasa ANA BblYUCNEHUSA (PU3INKO-XUMWYECKMX nokasaTenein npupoaHOro rasa,
npuBefeHa B AOMNOJIHNTENbHbIX NpunoxeHnax JA—Ar.

CBefleHNA 0 COOTBETCTBUWN CCbIIOYHBIX MEXIOCYAapCTBEHHbIX CTaHAApPTOB MeXAYHapoAHbIM cTaHaap-
Tam, NCNONb30BaHHbIM B Ka4eCTBe CCbIIOYHbIX B MPUMEHEHHOM MeXAYHapoAHOM cTaHgapTe, NpuBeAeHbl B
AONOSIHUTENIbHOM npunoxeHun 44

6 BBEJAEH B3AMEH FOCT 31369—2008 (MCO 6976:1995)
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NHopmauna o BBeeHUN B feiicTBMe (Npekpalw,eHun AeiicTBUA) HACTOAULero craHjapra u msme-
HeHUli K HEMY Ha TeppuTOpPUM YyKa3aHHbIX Bbille rocygapcTB Ny6/nkyeTca B ykasaTensax HauuoHanbHbIX
cTaHjapToB, M3gaBaeMbIX B 3 TUX rocygapcTBax, a Takxe B ceTun HTepHeT Ha caiiTax COOTBeTCTBY-
LU NX HALMOHANbHbIX OPraHoB NO cTaHgapTu3aLum.

B cnyyae nepecmMoTpa, M3MEHEHUS MW OTMEHbl HACTOAWEro cTraHgapTa COOTBeTCTBYLWAA UH-
opmMmaunsa 6ygeT onybinmkoBaHa Ha opuuManbHOM MHTEpHeT-caliTe MexrocygapcTBEHHOrNo cogeTa no
cTaHgapTwusaunum, meTponoruy n cepTudunkaunum B kKaTanore «MexrocygapcTBeHHble cTaHgapTbi»

© 1S0O, 2016
© Odopmnenne. ®rey «POT», 2021

B Poccuiickoit depepaumn HacToAWMA cTaHAAPT He MOXET 6biTb MOMHOCTLIO WK
YyacTUYHO BOCMPOM3BEAEH, TUPAXMPOBAH U pacnpoCcTpaHeH B KayecTBe ouLManbHOro
n3gaHus 6e3 paspelwleHns degepasibHOrO areHTCTBa MO TEXHUYECKOMY PETyIMpOBaHMI0
M MeTposioruu
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FOCT 31369—2021

BBepgeHune

MocTaBka NpuMpoAHOro rasa 3apybexHoOMy W BHYTPeHHeMy notpebutenam o6bIYHO TpebyeT TOYHOIO
onpefenieHns Konmyectsa W KayecTesa npojasaemMoro rasa. B HacToslwem cTaHfapTe ycTaHaB/MBawTCA Me-
TOAbl BbIYNC/IEHNA OCHOBHbIX NokasaTesieil, KOTOpPble ONUCbLIBAIOT KAYECTBO rasa, a UMeHHO BbICLIEeN N HU3LW e
TennoTbl CropaHusa, NJAOTHOCTU, OTHOCUTENbHOW MNAOTHOCTU W yncna Bob66e (Bbicwero u Hu3wero). OnucaH-
Hble MeTofbl 06ecneynBaldoT BO3MOXHOCTb BblYUC/IEHUA 3TUX NOKasaTened n ux HeonpefesneHHocTel 4Na Nio-
60ro NpUpoAHOro rasa, 3aMeHUTensa NPUPoOAHOro rasa Wanm aHasnornyHoro razoob6pasHoOro Tonanea N3BeCTHOro
cocTtaBa npu 06bIYHO MCNONb3YyEMbIX CTaAHAAPTHbLIX YCNOBUAX.

3HayeHUa pasnnNyHbIX nokasaTesieil, BbIYNC/EHHbIX B COOTBETCTBUU C [laHHbIM CTaHAapToM, 6yayT OT-
nmyatbCs, XOTS U He3HauyuTesibHO, OT TeX, KOTOpble BblYWC/IEHbl C MUCMNONb30BaHWEM Mnpefblayliein Bepcuu
cTaHgapra.

B cooTBeTCTBUM C fJaHHBIM KOHTEKCTOM crieflyeT yyecTb, UTO:

a) BHeJpeHWe U3MEeHeHW, onucaHHbIX B flaHHOM cTaHfjapTe, 6yAeT CBA3aHO C 3aTparaMu, NOCKOJbKY
notpebyeTcsA OGHOBNEHME NPOrpamMHOro obecnevyeHus;

b) 3adpuKCMpoBaHHOE 3HaYeHune TenaoTbl CropaHnsa u, crnefoBarTesibHO, 3asBNSiEMOEe 3HeprocojepxaHue
BC/MeCTBME ITUX U3ZMEHEHUI TOXE U3MEHUTCA HE3HAUUTENbHO;

C) MOTYyT BO3HWKHYTb HenpegBuAeHHble MNOCNEeACTBUA, €CQM  U3MEeHeHusa cTaHgapta  BBOAATCA
HEKPUTUYECKN; Hanpumep, ecqin BHECTU U3MEHEHUA B TOYKax BXofa B Tpy6ONpPOBOAHYI0 CUCTEMY U HE BBECTU
MX B TOYKax BbIXOAa, TO MOXET BO3HWKHYTb AOPOrocToAwWwmniAi gucbanaHc yyerta rasa;

d) B pacyeTe AO/DKHbl 6bITb MPUHATHI BO BHMMaHWe KOMMepuyecCkue, KOHTpakTHble, pernameHTHble U
npaBoBble 06A3aTenbCTBA.

Mo 3TumM npuyMHam U B 3aBUCUMOCTU OT 3asBKW MNosb3oBaTesiell LenecoobpasHo NpoBecTn npensapu-
TeNbHYI0 OLEHKY NocnefcTBU Npu BHeAPEHUM AaHHOro ctaHgapTa, 4Tobbl cornacoBaTb CPOKM W npoueaypy
ero BeefleHuns B AelicTeue.

Ons yyeta notpebHOCTEN HaLMOHaANbHbIX 3KOHOMWK rOCyAapcTB, NPUHABLINX CTaHAapT, B TEKCT HACTOSA-
Lero ctaHfgaprta BHeCeHbl cnegywolwime N3MeHeHus:

- UCK/I0YEeHbl U3 npuMeyaHus 1k pasgeny 1 HeBepHble DOPMYTNPOBKU;

- BHeceH B pa3gen 2 NT'OCT 34100.3—2017/ISO/IEC Guide 98-3:2008;

- UCKNYeHa M3 npumedaHnsa 4 Kk NyHKTy 3.12 eguHuua M3MepeHWin faBneHus, He ucnonb3yemas B
cTtpaHax CIT;

- UCKMAIOYeHbl cCbiNkM Ha ISO/TR 29922:2017, Tak Kak AOKYMEHT ABAAETCA TeXHWYEeCKMM OTYeTOM, CO-
aepxawmum o060CHOBaHUA anropuTMOB BblYUMCAEHUA (DUNKO-XMMUYECKUX NoKasaTenei, W3I0XKEHHbIX B Ha-
cTosillem cTaHpapTe;

- BHECEHbI f0N0NIHUTENbHblE DOPMYNbl (24) 1 (25) U CHOCKU, Bblfi€/IEHHbIE B TEKCTE KYPCUBOM;

- UCKMOYeHbl u3 pasgena «bubnuorpadua» OOKYMEHTbl, Ha KOTOpPble OTCYTCTBYHOT CCbl/IKW B TeKcTe
cTaHpapTa.



MonpaBka kK TOCT 31369—2021 (ISO 6976:2016) a3 NpupoAHbIii. BbluncneHme TenaoTbl CropaHus,
NJOTHOCTU, OTHOCUTESNIBHOW NAOTHOCTU U Yncna Bo66e Ha OCHOBE KOMMOHEHTHOro coctaBa

Jarta BBepgeHna — 2021—10—01

B kakom mecte HaneyaraHo [lo/mKHO BbITb

Mpepgucnosne. Tabnuua corna- —
coBaHus

TamxukucTaH TJ TamkukctaHgapT

(MYC Ne 2 2022 1))



MonpaBka k NOCT 31369—2021 (ISO 6976:2016) a3 NpMpPOAHbI. BbluncneHne TennoTbl CropaHus
NJIOTHOCTU, OTHOCUTENILHOW MJIOTHOCTU M Yncnia Bo66e Ha 0OCHOBE KOMMOHEHTHOro coctaBa

B kakom mecTe HaneyaraHo [omKHO 6bITb

Mpepucnosne. Tabnuua corna- - KasaxcTaH Kz roccTangapt

coBaHus Pecny6nuku KaszaxcraH

(MYC Ne 8 2022 1)



MonpaBka k NOCT 31369—2021 (ISO 6976:2016) a3 npupoAHbIA. BbluncneHve TennoTbl CropaHus
N/IOTHOCTWN, OTHOCUTESILHOWN MIOTHOCTU U Yncna Bob66e Ha OCHOBE KOMMOHEHTHOro coctasa

B kakom mecTe HaneyaraHo [omKHO 6bITb

Mpegncnosue. Tabnuua corna- —
coBaHuA

AsepbaligxaH AZ AscTaHgapT

(MYC Ne 52023 1))






FOCT 31369—2021
(ISO 6976:2016)

M E X T OCVYAAPT CTUBTEHH HUBbB 1 CTAHAOAPT

rA3 MPUPOAHbIN

BbluncneHne 1ennoTbl CropaHus, NJ0THOCTMH, OTHOCUTENIbHOW NMIOTHOCTU 1 Ynucia Bob6e
Ha OCHOBE KOMIMOHEHTHOIo CcoCtaBa

Natural gas. Calculation of calorific values, mass volume, relative density and Wobbe indices from the composition

Jata BBegeHua — 2023—07—01,
C NpaBoOM A0CPOYHOro NMpUMeHeHus

1 O6nacTtb nNpuUMeHeHud

Hactoawwnini ctaHgapT ycTaHaBivMBaeT MeTOAbl BblYMC/MEHUS BbiCWeElW TENAOTbl CropaHus, HU3Wei Te-
NA0Tbl CrOpaHus, NJOTHOCTU, OTHOCUTENILHOW NAOTHOCTM M Yucna Bo66e (BbiCWIEro M HU3LWETO) NPUPOLHOTO
rasa, sameHuTenein NPMPOAHOro rasa v Apyroro ra3oo6pasHoOro Ton/inBa, KOMMNOHEHTHbIN COCTaB KOTOPbIX U3-
BeCTeH B egunHuMuax MOﬂFIpHOf/’I aonun. MeTO,qu npegycmartpuBarT BO3MOXHOCTb BblYUC/1E€HUA 3HaYeHun no-
KasaTtenei rasoBoil CMecu Mpu NPUHATLIX CTAHAAPTHbIX YC/IOBUAX.

CymMMa 3HayeHuii MONSAPHOW J0NM KOMMOHEHTOB, MO OnNpeAefieHNto, cocTaBnseT egmHuly (unm 100 %).
PykoBOACTBO NO BbINO/THEHUIO 3TOro Tpe6oBaHUA C MCNONIb30BaHMEM xpoMaTorpaduyeckoro Metoga aHanusa
npuBegeHo B FOCT 31371.1 n FOCT 31371.2.

MpumeuvyaHne — Tpy BbIYNCIEHUN 3HAYEHUI (DM3MYECKUX NoKasaTeneil AO/MKHbl 6bITb yYTEeHbl BCe KOM-
NOHEHTbI, MOMIApPHaA J0MA KOTOpbIX He MeHee 0,00005 (0,005 % monsipHoii gonu). MNMepeyeHb KOMMNOHEHTOB, YYNTbl-
BaeMbIX MPW BbIYNC/IEHUN 3HAYEHUI (PU3MYECKUX NoKasaTenein, onpegenseTcs nNpuMeHsemoin(biMmm) MeToauKon(amm)
n3mepeHuii. B npunoxexnmn JA npuBefeHbl AONONHNT €/ibHbIe pEKOMEHAAaL MW N0 NePEYHI0 YN T biIBAEMbIX KOMNOHEHT 0B
Ha KOHKPeTHbIX y31ax U3MepeHuii.

ONna BblUMCNEHUS UCNONb3YIT 3HAYEHUS Pas3/IMyHbIX PU3NYECKNX CBOWCTB YUCTbIX KOMMOHEHTOB; 3TU
3HaYeHWsA BMecCcTe C COOTBETCTBYKWLWWUMU HeonpeaesieHHOCTAMU NpuBefeHbl B Tabnuuax, a X UCTOYHUKMK
nAeHTMUUMpPOBaHbI.

MprvBeAeHbl MeToAbl OLEHKW CTaHA4apTHOW HeonpeaesnneHHOCTU BbIYMCAEHHbLIX (DU3UKO-XMMUYECKUX MO-
Kkaszatenen (dXIM).

MprvBeAeHbl MeTOoAbl BbIYUCNEHUIA MOMAPHBLIX, MACCOBbIX U 06BbEMHbIX 3HauyeHun ® XM, pacnpocTpa-
HALWNecs Ha Nw6oW NPUPOAHLIA ra3, 3aMeHUTeNnb MNPUPOAHOTO rasa wnuM gpyroe rasoob6pasHoe TOMAMBO,
3a UCKA4YEeHUeM 06beMHbIX XapakKTepUCTUK ra3oBbliX CMecel, AN KOTOPbIX KOIP M UUMEHT CKMMAEMOCTU B
CTaHJapTHbIX ycnosuax meHee 0,9.

Mprvmepbl BbIYUCAEHUA AN PEKOMEHAOBaHHbIX METOAOB NpuBeAeHbl B NpuaoxeHun D.

MpumeyaHus

1 TepMuHbl «superior (Bbiclwnii)», «higher (Bbicllero nopsgka)», «upper (BepxHuin)» n «total (NOAHbIA)» B JaHHOM
cTaHfapTe SBASKTCA CMHOHMMaMMK «gross (Bbicwas)»; Tak Xe kak «inferior (HU3wwuid)» n «lower (Hu3wWero nopsgka)»
ABMATCA CMHOHMMaMu «net (Hu3was)». TepMmunH «heating value (TensoTBopHas CNOCOGHOCTL)» ABMAETCA CUHOHWMOM
«calorific value (Tennota cropaHus)»; «mass density (MaccoBas NIOTHOCTb)» U «specific density (yaenbHaa nNaoTHOCTb)»
SABMAKTCA CMHOHMMamK «density (N10THOCTb)»; «Wobbe number (uncno Bo66e)» aBnsetca cuHoHumom «Wobbe index
(nHpekc Bob6e)»; «compressibility factor (koOathpUUNEHT CXXMMaAEMOCTU)» ABNSETCA CUHOHMMOM «compression factor (ko-
ahpuyMeHT cxatms)».

M3gaHne opuuynanbHoe
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2 He cyllecTByeT orpaHuyeHunii No cocTasy rasa, A/ KOTOPoro NPUMEHUMbI MeTO/ibl, MPUBEAEHHbLIE B HACTOSILLEM
ctaHaapTe. OAHAKO OrpaHnyeHne Ha BblYMCIEHUSt 06BEMHbIX NokasaTesei Ans cmecei ¢ KOIPAPULMEHTOM CKUMAEMOCTM
MeHee 0,9 B yCTAHOB/IEHHbIX CTaHAAPTHbLIX YCOBUAX U3MEpPEHW HaknaAblBaloT onpeaeneHHble Tpe6oBaHNsA K COCTaBy.

3 TMocko/ibkKy MOMSipHast [ONs NPUCYTCTBYIOLWEN BOAbl 06bIYHO HE OMNpeaesnsieTcss B XO4e XpoMaTtorpadgmueckoro
aHanusa, o6WenpuHATON NPaKTUKO ABNAETCS BblUMC/eHne U3NYecknx nokasartesneil Ha OCHOBE CyXOro rasa, U BAusiHue
BOZSIHOTO Mapa yunTbiBaeTCA OTAE/IbHON npouenypoii. B To e Bpemsi ecnim MOnspHasi A0St BOASHOTO napa U3BECTHa,
TO BbIUMC/IEHME MapaMeTpa MOXHO OCYLLECTBUTb MOSIHOCTbI B COOTBETCTBUM C OMUCAHHLIMK B HACTOSILLEM CTaHAapTe
npoueaypamu.

4 B rpynny anudgaTu4ecknx yrnesofopooB ¢ Y4C/IOM aTOMOB yriepoaa 7 Uu Bbille BKOUaloT N060i NpucyTcTBy-
IOLLMIA U30MEp C TaKMM Xe YUC/IOM aTOMOB Yr/iepoaa, Kak y u3oMepa HopMasibHOro CTPOEeHUs.

5 Ecnv nosib3oBaTeflb NPOBOAUT U3MEPEHUE COAEPXaHUS TPYNN aHa/IMTUYECKM He pasfefisieMblX KOMMOHEHTOB,
Hanpumep, C6+ unn C7+, B BUE 0HOrO NCEBAOKOMMOHEHTA, TO OH [JO/IKEH CaM YCTaHOBUTbL COCTAB (opakLMu U, ciefoBa-
Te/bHO, CBOWCTBA 3TOr0 NCEBAOKOMMNOHEHTA B 3aBUCUMOCTU OT Liefiell KOHKPETHOr0 npuMeHeHus. Coaepxatinecss B npu-
poLHOM rase mapbl BoAbl M CEPOBOLOPOL PACCMATPUBAIOTCS Kak HEropioume NceBLOKOMMOHEHTbI C 3HTasbnuell TenioThl
CropaHus, paBHOM HyI0.

2 HopmaTunBHbIE CCbUIKU

B HacTofuleM cTaHgapTe MCNO/Ab30BaHbl HOPMATUBHbIE CCbIIKW Ha Cnefylline MexrocygapcTBeHHble
cTaHgapThl:

FOCT 31371.1 (ISO 6974-1:2012) a3 npupoAgHblin. OnpegeneHne coctaBa MeToA0M rasoBOil XxpomarTo-
rpadumn c oueHkKo HeonpegeneHHocTu. YacTb 1. O6WMe ykasaHna un onpegesneHne cocrasa

FOCT 31371.2 (ISO 6974-2:2012) a3 npupogHbiii. OnpegeneHne coctaBa MeTo4oM ras3oBoOi xpomarto-
rpadumn c oueHKoW HeonpegeneHHocTn. YacTb 2. BblyncneHne HeonpeneneHHOCTHU

FOCT 34100.3/ISO/IEC Guide 98-3:2008 HeonpegeneHHoCTb u3MepeHusa. YacTb 3. PykoBoAacTBO Mo
BblpaXeHN HeonpeaeNeHHOCTUN N3MepeHuns

MpumeyaHne — lpy NOMb30BAHUM HACTOSILLMM CTaHAAPTOM LENecoo6pa3Ho NpoBepuTb LeicTBre CCbIoY-
HbIX CTAHAAPTOB W KNaccugurkaTopoB Ha ouLManibHOM UHTEpHeT-caliTe MexXrocyapCTBEHHOIO COBETA MO CTaHAapTu-
3auum, MeTposiorMn u ceptudpmkauum (Www.easc.by) nam no ykasatensiM HauuoHasbHbIX CTaHAApTOB, W3JaBaeMbiM B
rocyfapcrBax, ykasaHHblX B NPeAUcioBun, Win Ha ouumanbHbiX caiTax coOOTBETCTBYHOLWMX HaLWOHANbHBIX OpraHoB Nno
cTaHgapTM3auun. Eciv Ha [OKYMEHT flaHa HeJaTUpoBaHHAs CCbi/Ka, TO CliefyeT NCMOMb30BaTh AOKYMEHT, AeCTBYOLMIA
Ha TeKyLiMiA MOMEHT, C YUETOM BCEX BHECEHHbIX B HEF0 U3MEHEHWi. ECiM 3aMEeHEH CCbISIOYHbIV JOKYMEHT, Ha KOTOpbIii
[laHa fatupoBaHHas CCblfika, TO cfiedyeT UCMOo/b30BaTbh yKa3aHHyl Bepcuio 3TOro AoKymMeHTa. Ecnu nocne npuHATWA
HaCTOSILLEr0 CTaHAapTa B CCbI/IOYHbIA AOKYMEHT, HAa KOTOPLIA AaHa faTupoBaHHasA CCblfika, BHECEHO M3MEHeHue, 3aTpa-
rMBalwllee MosioXkeHve, Ha KOTOPOe AaHa CCbifika, TO 3TO MOSIOXEHNe NpUMeHsieTcs 6e3 yuyeta AaHHOro M3MeHeHusi. Eciu
CCbIJTIOYHBI AOKYMEHT OTMEHeH 6e3 3aMeHbl, TO NMOJIOXKEHME, B KOTOPOM [laHa CChlsika Ha Hero, NPUMEHSIETCS B YacTu, He
3aTparvBaoLLeli 3Ty CCbInKy.

3 TepmMuHbI 1 onpeaeneHns

B HacTodAwem cTaHfapTe NPUMEHEHbl crAeaylne TEpMUHbLI C COOTBETCTBYHOLW MU onpeneneHuamu:

3.1 BbICWasa TensoTa cropaHus (gross calorific value): KonnyecTtBo TensoTbl, KOTOPOE MOXET Bblfe-
NUTbCA MPU MOMTHOM CrOpaHWM B NPUCYTCTBUU KMUC/Opoda ONpefeneHHOro KonuyecTBa rasa Takum ob6pasom,
4YTO faBneHne p”, Npu KOTOPOM MPOUCXOAMUT peakunsa, ocTaeTca NOCTOAHHbLIM, a BCe NMPOAYKTbl CropaHusa npu-
HUMalT Ty Xe Temnepatypy f,, UTo n TemnepaTtypa peareHToB. lpy 3TOM BCe MPOAYKTbl HaxoAATCH B raso-
06pa3HOM COCTOSIHUM, 3@ UCKIIOYEHNEM BOAbl, KOTOpas KOHAEHCUPYETCHA B XWUAKOCTb Mpu tv

MpumeuyaHne — Ecnv BbiCLY TENSIOTY CTOPAHUSI BbIYUCASAIOT /18 KO/IMYECTBA ras3a, BbIpaXEHHOro B ejuHuLE
MONSApPHON gonu, ee o6o3HavaoT Kak (HC)G (fi p.,); ecnu BbiCWy TENNOTY CropaHns BbIYMCAAT ANS KO/MYecTBa rasa,
BbIp@XEHHOro B eAuHuLEe Macchl, ee 0603Ha4vatoT kak (HM)G (U, p.). B Tom cnyyae, ecnu BbICLIYO TENJIOTY CrOpPaHus Bbl-
YNCNAKT ANA KOMMYeCcTBa rasa, BblpaXeHHOro B eguHuLe obbema, ee o603HavaroT kak (Hv)G(f,, py, t2,p2), roe t2un p2 —
(u3mepeHHble) cTaHAapTHbIE yCnoBusa Ans obbema rasa (CM. pucyHok 1).

3.2 HM3WasA Tensiota cropaHusa (net calorific value): KonnyectBo Tenn0Tbl, KOTOPOE MOXET BblAENUTbCA
npu NOSIHOM CropaHWn B MPUCYTCTBUM KUCOpPOAa onpefeneHHOro KoaMyecTBa rasa Takmm ob6pasom, 4To gaB-
neHune p.,, NpM KOTOPOM NPOMCXOAUT peakuus, ocTtaeTcs NOCTOSAHHbIM, a BCe MPOAYKTbl CrOpaHua NpUHMMaT
Ty Xe Temnepatypy L, uTo u Temnepartypa peareHToB. lNpn 3TOM BCe NPOAYKTbl HaxoAsATCS B ra3oob6pasHOM
COCTOSAHUMN.

2
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MpumeyaHne — 3Ha4YeHNsI MONSPHOW, MAacCcOBOW M 06BEMHON HU3LIEN TennoTbl cropaHnst 0603HavaloT cooT-
BeTCTBEeHHO Kak (HC)N{tv pJ, (HM)N{tv pJ u (HV)N(tv p{, 2, p2).

3.3 NNOTHOCTbL (density): Macca eguMHULbl 06beMa rasa nNpu onpefeneHHbIX 3HAYEHUSAX AaB/IEHUs K
TemnepaTypbl.

3.4 oTHOCUTeNbHaA M/IOTHOCTbL (relative density): MA0OTHOCTbL rasa, AeneHHas Ha NAOTHOCTb CyXOro
BO34yXa CTaHAAapTHOro cocTtaBa NpU OAMHAKOBbIX 3afaHHbIX 3HAYEHUAX AaBMEHUA U TemnepaTypbl.

MpumMmeuaHne — TepMUH «uaeanbHasi OTHOCUTE/IbHAS MJIOTHOCTb» MPUMEHSIIOT B TEX C/yyasix, Korja Kak ras,
TakK 1 BO3AyX CUMTAKOTCS cpefamu, KOTopble NOAUMHAIOTCS 3aKOHY uaeanbHOro rasa (cM. 3.8). TeEpMUH «peasibHasi OTHOCK-
TeNbHas NIOTHOCTb» MPUMEHSIIOT B TEX C/lyyasx, Korja Kak ras, Tak v BO3AyX CUMTAlOTCS peasibHbiMu cpegamu (cm. 3.9).
CTaHAapTHbIA cOCTaB Cyxoro Bo3fyxa nNpuBeaeH B npunoxeHun Ab6.

3.5 uncno Bo66e BbicLlee (gross Wobbe index): 3HaueHue Bbiclwell 06bEMHON TENMOThI CropaHus npu
onpefefneHHblX CTaHAAPTHbLIX YCNOBUSAX, AeNIeHHOEe Ha KBaApaTHbl/i KOPEHb OTHOCUTENbHOW NAOTHOCTU Npwu
Tex Xe CTaHAapTHbIX YCNOBUAX U3MEpPEHUA.

MpumeuyaHue — [lpu 06LIYHOM NPUMMEHEHUU WU B OTCYTCTBUE KakKoro-nn6o apyroro crneuudukaTopa TepMuH
«yncno Bobbe» Mcnonb3yoT Ana 0603HaYeHNs BENNYMHBI, KOTopas 34ecb naeHTuduumpoBaHa kak yncno Bob6e Bbicwwee.

3.6 uncno Bo66e Hu3wee (net Wobbe index): 3HaueHne Huswelh 06bLEMHOIN TeNAOThl CropaHus npu
onpefeneHHbIX CTaHAapPTHbIX YC/I0BUAX, AE/IEHHOE Ha KBaApaTHbIl KOPEeHb OTHOCUTENIbHON NAOTHOCTU Npu
Tex Xe CTaHAapTHbIX YCIOBUAX U3MeEPEHWIA.

3.7 aHTanbnua nepexopa (enthalpy of transformation): Bbigensitouieecs KoaMYecTBO TENAOThI, COMNpPO-
BOXJallliee M3MEHEHMe CcOoCToAHMA (Mepexopa) BewecTBa WAUM CUCTEMbl U3 OA4HOrO (HavyasnbHOro) B Apyroe
(KkOoHe4YHOoe) cocTosAHME.

MpumeyaHus

1 MNonoxntenbHoe BblAeNeHne Ten10Tbl N0 NpaBuay TEPMOANHAMMKA YACNIEHHO PaBHO OTpuuaTelbHOMY npupalle-
HUI0 SHTaNbNNMK.

2 B KOHTEKCTE HacTosLero ctaHgapTa MOXHO BblAENNTb creaytollee:

- 3HTANbNNA CropaHus: HavyaslbHOe COCTOSIHME — 3TO UCXOAHas CTexMoMeTpuyeckas CMecb peareHTOB [0 Cxura-
HWS, @ KOHEeYHOe COCTOSIHNMEe — 3TO MPOAYKTbl CropaHus Mpy TOM Xe AaBfeHun 1 Tol Xxe TemnepaType;

- CTaHfapTHas JHTaNbMusa NCNapeHns: HavyasibHOe COCTOsIHME — 3TO BELLECTBO B XWAKOM COCTOSHUM MPU Hacbilwe-
HWW, @ KOHEeYHOE COCTOSIHMEe — 3TO TO Xe CaMoe BeLLeCTBO B rMNOTETMYECKOM COCTOSIHMM MAeaslbHOro rasa npu Toi xe
camoin TemnepaTtype un gaBnexnmmn 101,325 klMa;

- Pa3HOCTb 3HTaNbMUA (MNN AHTaNbNWIAHAA Pa3HOCTb): Hayas/lbHOE COCTOSIHME — 3TO ra3 WM rasosas CMecb Npu
TemnepaTtype Tv a KOHEYHOE COCTOSIHMEe — 3TO TOT XEe camblii ra3 uaM rasoBas CMeCcb Npu TOM Xe AaB/IeHUU, HO npu
npyroin tTemnepatype [2;

- MoMNpaBKa Ha 3HTaNbNUI (MM 3HTaNbMMIHASA Nonpaska) (OcTatouHas 3HTasNbNUS): HavyaslbHOE COCTOSIHME — 3TO
ras Wi rasoBasi CMeCb B TMNOTETUYECKOM COCTOSIHUM MAeasibHOro rasa, a KOHe4YHoe COCTOsiHMEe — 3TO TOT Xe caMmblil ras
WM rasoBasl CMeCb Npu TOM Xe AaBfieHUN 1 ToW Xe TemnepaType, HO B COCTOSSHUM peasibHOro rasa.

3.8 ngeanbHbli ras (ideal gas): a3, KoTopblii NOgUMHAETCSA 3aKOHY MAeasibHOTO rasa.
MpuMeuyaHne — 3aKOH MAeaIbHOIO rasa MOXHO 3anucaTb B BUAE YPaBHEHNS
peV=R-T,

rae p — abCoNoTHOe AaB/ieHNE;
I — TepmoAuHaMuyeckasi TeMnepaTypa;
VO — 06beM, KOTOpPbIA 3aHMMaeT O4MH MOJIb UAeasibHOro rasa (MOASPHbIA 06BEM MAeanbHOro rasa);
R — yHuBepcanbHas raszobasi MOCTOSIHHAA B KOrepPEeHTHbIX MPON3BOAHbIX eAVHULLAX.

3.9 peanbHbIii ras (real gas): M'as, cBONCTBA KOTOPOro OT/IMYAOTCA OT 3aKOHA MAeasnbHOro rasa.

MpumeuaHune — Pea/bHblii ra3 He NOAUYMHAETCSA 3aKOHY MAeasibHOro rasa. OTKIOHEHWEe OT UeaslbHOCTU MOX-
HO 3anucaTtb B BUAE YPaBHEHUSI COCTOAHNSA
pmV=Z{T,p) mR T,

roe V — o06beM, KOTopbIi 3aHMMAaeT OAUH MOMb peasibHOro rasa (MoNspHbI 06BbEM peasibHOro rasa);
OT, p) — nepemMeHHasi, 4acTo 61u13Kas K egnHMLEe, U n3BecTHasa kak koadhunumneHT cxmmaemoctu (cm. 3.10).
3.10 Ko3athpuymeHT cxmmaemocTn (compression factor): AeiicTBUTeNbHbI (peanbHblil) 06bEM AaH-
HO Macchl rasa npu onpefiefieHHbIX AaBNeHUN 1 TemnepaTtype, AefleHHbli Ha ero 06bemM Mpu Tex Xe caMbliX
YCNOBUAX, BbIYNC/IEHHbIA NO ypaBHEHUIO 3akoHa MAeanbHOro rasa.
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3.11 cTaHOapTHbIEe yC/10BUA cropaHusa (combustion reference conditions): OnpegeneHHble Temnepa-
Typa fln gaBnexHune NPY KOTOPbIX YCIOBHO CXWUralT TONUBO.

3.12 cTaHgapTHbIe YCMIOBUA U3MEPEHUIA (metering reference conditions): OnpegeneHHsle Temnepary-
pa t2 n faBneHne p2, NpuM KOTOPbIX KOJIMYECTBO CXMUraemMoro TonameBa onpefesisiioT YCNO0BHO.

MpunmeyaHunsa

1 He cywecTByeT NPUUYMHbI MPUHMMATL CTaHAAPTHbIE YCI0BUS U3MEPEHUI TakuMmM Xe cambiMU, Kak U CTaHA4apTHbIe
yCnoBua cropaHms (CM. pucyHok 1).

2 B pasHbix CTpaHax mMuvpa UCnosb3ylT pasNnyHble 3HaYeHUa CTaHAapTHbIX yCnoBuid (CM. npunoxeHune AB).

3 MpumeHeHune TemnepaTypbl 15,55 °C npegnaraeTcs Kak cokpallieHve ans TOYHOro akBMBasneHTa no Lienbcuio ana
60 °F, T. e. 1559 nnm 15,5 (5 B nepuoge) °C.

Boga B Buge napa.
Hu3was TennoTta
cropaHusa (HJYN

J

MpoayKTbl ropeHns
npn f,p 1

1
Boga Kak XUAKoCTb.

Bbiclwas Tennota
cropanus (HG

BblgeneHHas tennora

- = Tensniota cropaHus
Vi3mepeHHbIli 06beM rasa

PucyHok 1 — O6bemHas Tennota cropaHus. CTaHAapTHbIe YCMIOBUSI CropaHnst U U3MepeHuit

4 0O603Ha4vyeHus

B HacToAwem cTaHgapTe UCNONb30BaHbl crieaylouime 0603HaYEHUS:
— aTomMHas mMacca, Kr * KMmosnb-1;
— MHAEeKC Yyncna atomMoB yranepoga B 0606w eHHbIX hopmynax mosiekyn CaHbNcOdSe]
— MHAEeKC yncna atomoB Bogoposa B 0606wWeHHbIX hopmynax monekyn CgHbNcOdSe;
— MWHAeKC yncna atomMoB a3oTa B 0606WeHHbIX popmynax mosiekyn CaHbblcOM5 e:
— TMNOTHOCTb, KI * M-3;
WHAEKC yncna atToMoB Kucnopoga B 0606w eHHbIX hopmynax mosiekyn CaHbblcO » e]
— MWHAEeKC yncna atomMoB cepbl B 0606w eHHbIX hopmynax monekysn CaHbNcOdSe;
— (byHKUMA, KOTOpas onpegendaeT nokasaTtenb Y,
— OTHOCUTeNbHaA N/NOTHOCTb,

I oTno® o go oo >
o

— MondApHasa TennoTa cropaHua, KO e Monb'l,
HT — maccoBag tennota cropaHusa, MIOx e kr-1;
Hv — ob6bemHasna TensoTa cropaHua, MOx  m-3;
K — KoadhpmumneHT oxearta,
— MONSApHasa 3HTanbnMa ucnapeHna BoAbl, KOX ¢ MO/b-1;

L

M — MonsApHasa macca, Kr ® KMosb-1;
N — YNC/I0 KOMMOHEHTOB B CMecCH,;
n

— 4yncno onpeaeneHnii B cepunm nN3MepeHuii;
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p — paBneHune (abconwTHOE), KMa

q — TOYHOe BBOJHOE 3HayYeHue ANA BblUMCAeHusa Y,

R — YHuBepcanbHasa (MonspHas) rasoBas NocTosHHas, O mMonb-1 mK-1;
r — Ko3a(ppnumeHT Koppenauuu,

S — KO3 (PMLUMEHT CyMMUPOBAHUS;

T — TepMmoguHamunyeckas (abconwTHas) Temnepatypa, K;
t — Temnepartypa no Uenbcuto, °C;

U(Y) — pacwwupeHHast HeonpepeneHHocTb Y;

n(Y) — cTaHgapTHasa HeonpegesieHHOCTb Y;

\Y — MONSAPHbLIA 06beM, M3 ¢ KMOb-1;

W — 4yucno Bob66e, MIx * m-3;

X — MonapHas ons;

X* — HEeHopMa/M3oBaHHOE 3HaYeHue MONAPHON AONK;

Yy — 0606LWEHHbIN PUNKO-XNMUYECKUIA NOoKasaTensb;

y — HeTOYHasa BBOAHASA BE/INYMHA AN BblYMCAEeHUA Y,

Y, — o06bemMHas [J0NA i-ro KOMMNOHEHTa;

z — KO3 PMUMEHT CXKMUMAEMOCTH.

HwnXHune nHpekceol

G — Bbicwas (TennoTta cropaHusa nam yncno Bo66e);
/ — HOMEp KOMMOHEeHTa;

y — HOMEpP KOMMNOHEHTa B MaTpuue;

K — uaeHTudUKaTop nokasaTens;

T — WAEHTUQUKATOP TOUYHbIX BBOAHbIX 3HAUYEHUIA;

N — Hu3wasna (TennoTa cropaHusa uam yucno Bob66e);
n — 4YNCNO U3MEepPEeHNUit;

air — BO3AYX;

0 — cTaHpgapTHoe (6a30Boe) 3HauyeHue (gaBneHus);
1 — cTaHAapTHble YC/I0BUSI CropaHus;

2 — cTaHAapTHble YC/NI0BUS N3MEPEHMWIA.

BepxHuii nHgekc
° — [NA COCTOSAHMSA MAeanbHOro rasa.

5 [lMpuHUMNbI

B HacToswem cTaHgapTe nNpuBeAeHbl MeTOAbl BblYUCAEHWA 3HAYEHWIA TennoTbl cropaHusa (BbiCLIER K
HM3Wewh), NIOTHOCTU, OTHOCUTENBHON NAOTHOCTU U Yncna Bob66e (BbiCWEro M HU3LWEro) At60ro NPUPOAHOro
rasa, 3amMmeHuTens NpMpPOAHOro rasa WauM APYyroro razoo6pasHOro TonjvMBa Ha OCHOBE U3BECTHOTO KOMMOHEHT-
HOro cocTaBa B eAuHMULAX MOASAPHON fonu.

Ons BbluMCNEHNA 3HAYEHUI TennoTbl CropaHus UCMNob3yT POpPMY/bl, B KOTOPbIX A1 BCEX OTAEMbHbIX
KOMMNOHEHTOB ra3oBOil cmecu Tab/MyHOEe 3HayeHne MOJIAPHOW TensaoTbl CropaHusa MaeanbHOro rasa 6epyT B
COOTBETCTBUWN CO 3HAYEHUSAMM WX MOMSAPHON AONM B CMECKH, 3aTeM BCE MOJIyYeHHble 3HAYEHUS CYMMMUpPYIOT,
4yTOo6bl MOMYYUTH 3HAYEHUE MOJIAPHOW TennoTbl CropaHus A8 CMecu uaeanbHOro rasa. [lanee npuBepeHsbl
dopmynbl gna npeo6pa3oBaHMWsA 3TOW BeNIMUYMHBI B HU3LWYI TeN0Ty CropaHus naeanbHOro rasa, a 3aTem B
BbICWIYH M HU3LWYK 0O6bLEMHY U MacCOBYK Ten/0Ty CropaHusa uaeanbHOro rasa.

AHaNOrNYHO AN BbIYUCNEHUS NJOTHOCTM W OTHOCUTE/IbHOW NNOTHOCTM UCMNONL3YT (hOPMY/bl, B KOTO-
pbiX A8 BCEX OTAE/NbHbIX KOMMOHEHTOB ra3oBoii cmecy TabnMyHOe 3HauyeHne MONSAPHONM Macchbl 6epyT B COOT-
BETCTBMU CO 3HAYEHUSAMUN UX MOMAPHON L0ON B CMECU, 3aTeM BCE MOJIYYEHHble 3HAYEHUA CYMMUPYHOT, 4TOGLI
NosyyYnMTb 3HAYeHUe MOMSAPHON Mmacchl rasoBoli cmecu. [lanee npuBefeHbl QOpMy/bl ANs nNpeobpa3oBaHus
MONAPHONM Maccbl B NJOTHOCTb WAEANbHOTO rasa WM B OTHOCUTE/IbHYK MAOTHOCTb.

3Ha4yeHns NAOTHOCTU UAW OTHOCUTENbHON MJIOTHOCTWM peasibHOro rasa BbIYUCAAKT C y4eTOM 06beMHO-
ro nonpaBoO4YHOro kKo3adpduyneHta (KO3 PULNEHT CKXUMAEMOCTMN), PEKOMEHAALUN NO BbIYUC/IEHUIO KOTOPOTO
npuBeAeHbl HUXe.
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MepeBog 3Ha4YeHUl TeENNOTbl CrOpaHWsa uaeanbHOro rasa B 3Ha4eHUs TenaoTbl CrOpPaHUa peasibHOro rasa
ABNAETCA AOCTATOYHO NPOCTbIM. UTO6GbI NONYy4YMTb MOMAPHYK TENAOTy CropaHus peasibHOro rasa, Heo6xoau-
MO BBECTM HeO6GONbWY NOoMpaBky Ha 3HTanbnuio (OCTATOYHYK SHTANbMNUK) K MONSIPHOM TenaoTe cropaHus
(BbiCWeEN nnn Hu3wWwell) ngeanbHoro rasa. OgHako 3Ta NonpaBKa Ha 3HTA/bNUIO ABAAETCA HACTO/IbKO He3Ha-
YNTENbHON, YTO €0 060CHOBAHHO MOXHO NpeHebpeyb.

BcnepcteBue npeHebpexeHna NonpaBkoOW Ha 3HTaANbNWUIO 3HAYEHUS MONSPHOW M MacCOBOW TensoTbl Cro-
paHus peasibHOro rasa paBHbl COOTBETCTBYHLMM 3HAYEHUAM TENAOTbl CropaHus ugeasnbHOro rasa. Utoobsl
NoAy4YnTb 3HAYEHUS 06BbEMHOW TennoTbl cropaHns (BbicWwel U HU3LWeW) ANS peanbHOro rasa, Ha OCHOBe 3Ha-
YEeHUN ANA naeanbHOro rasa NPUMEHST YNOMSAHYTbIV Bblle 06bEeMHbIV NONpaBOYHbIA KO3 PUUNeHT (Koad-
PUUNEHT CXXUMAEMOCTH).

Kpome Toro, npuBeaeHbl OpMybl 418 BblUMCAEHUA 3HAYEHUI yucna Bob66e gna ngeanbHOro u peanb-
HOTO rasoB W ANA APYIMX pacCMOTPEHHbIX 34eCb nokasaTtenei.

Ana kaxpnoro nokasaTtens NpUpoAHOro rasa, 4719 KOTOPOro NpuBefeHbl pacyeTHble POPMY/ibl, NPUMEHU-
Mbl onucaHHble B TOCT 34100.3 meToAbl A4S NOSYYEHUSA AONONHUTETbHbLIX (POPMY, NO3BOASKOWNX OLEHUTb
COOTBETCTBYHOLLYI0 HEONpeneneHHOCTb.

B cywHoOCTK, KaxAyw HeonpeaesieHHOCTb BbIYMCAAKT U3 aHa/MTUYECKOro BbiBOJA KO3 PULMEHTOB
YYBCTBUTENbHOCTN NyTEM onpeAeneHns 4YacTHOW NPOU3BOAHOW OT DOPMYN BbIYUCNEHUSA COOTBETCTBYHOLLErO
nokasartesns CMecu AN KaxAolh u3 BBOAHbIX BE/IMYMH (A& UMEHHO (DU3MYeCcKMX nokasaTenem Kax[oro 4ncToro
KOMMOHEHTa WM 3HAYEHU MONSAPHON AONN KOMMOHEHTOB), C KOTOPOI MOXET accounmpoBaTbCsA HeonpeneneH-
HOCTb. OTW BbIBOAblI TaKXe YyUYMTbIBAlOT HEU3OEXHble KOPPensuuy Mexay 3Ha4eHUAMU MOJSIAPHOW A0N KOM-
NMOHEHTOB W TakKXe Heu36eXHbIMW, HO MEeHee O0YEeBUAHbIMU, KOPPenAaAuMaAMu Mexay 3HaYeHUAMWU MONAPHOW
Maccbl KOMMNOHEHTOB (CM. pa3gen 11).

Ana xkaxporo nokasartensa ob6uwyto gucnepcuto (keagpart HeonpegeneHHOCTU) NoNyYarT C0XEHNEM He-
3aBWCUMbIX BK/Ia[O0B B AWCNEPCUI0 OT KaX[0ro MCTOYHMKA HeonpenesieHHOCTU U B pe3ynbraTte obuyo (Cym-
MapHyl0) HeonpefeneHHOCTb 6epyT Kak KBagpaTHbli KOpeHb OT 3TOro 3HayeHus no cdopmynam B COOTBET-
CTBUW C NpunoxeHmem B.

B pasgene 12 npuBegeHbl Tab/nyHble 3HAYEHUA AN COOTBETCTBYHLWMUX (PU3NYECKUX CBOUCTB YUCTbIX
KOMMNOHEHTOB NPUPOAHOrO rasa u CBA3aHHbIX C HUMW HeonpeAeneHHOCTeN ANA KaxXA0oro Habopa cTaHfapTHbIX
ycnosuii. BcnomoraTtenbHble faHHble, BKAOYAA HeonpeneeHHOCTU, UCNOIb3YOT B COOTBETCTBUM C NPUSOXKE-
Huem A. Mpumepbl BblYMCAEHUI NpUBeAeHbl B NpuaoxeHun D.

6 MoBeaeHVe Maea/IbHOIO U peasibHOro ra3oB

6.1 QHTanbNuAa cropaHusa

dyHAamMeHTanbHble (U3nYeckne BeNUUUHBbI, Tpebywlimeca AN BblYUC/EHUA 3HAYEHWW TennoTbl Cro-
paHusa, — 3TO, B NepByl ovyepenb, (CTaHAAPTHbIE) MOMSAPHbIE 3HTANLNUX CrOpaHUa uaeanbHOro rasa (3Haye-
HUA MONAPHOI TENNOTbl CropaHua uaeasibHOro rasa) A8 YUCTbIX KOMMOHEHTOB ra3oBOil CMecu. 3TN BeNNYun-
Hbl SIBNSKOTCS CMOXHbIMU (DYHKUMAMU TeMnepaTypbl; HO NpU 3TOM WX 3HAYEHWUS ANA KOHKPETHON cTaHAgapTHOM
TemnepaTtypbl cropaHusi L, Heo6xoaumbl. Mo npakTU4yeckMm coobpaxeHusim, OT Nnosb3oBaTenss He TpebyeTcs
OCYLLECTB/IEHNSA pacyeToB A8 MOJIy4eHUs COOTBETCTBYKLWMNX 3HAYEHUA Npu N06OK NPOU3BOSILHO BblGPaHHOM
cTaHgapTHON TemnepaTtype. B Tabnuuax HacTosuwero ctaHgapta npuBeAeHbl 3HAYEHUA AAHHOW BENUYUHBLI ANS
Temnepatyp * =25 °C, 20 °C, 15,55 °C (60 °F, cm. 3.12, npumeyaHune 3), 15 °C (59 °F) n 0 °C. BaxHo, 4To BCE
NATb 3HaYeHWn Ans Nw6oro BewecTsa SABAAITCSA B3aMMHO COracylWMMUCA C TOUYKA 3pEeHUST TEPMOLUHAMUKN.

6.2 BbluncneHne koapuumneHTa CXnMmMmaeMmocTu

Mpu BblUMCNEHUM OBBLEMHON TENNOThl CrOpaHUs peanibHOTo rasa TpebyeTcs BBeAeHMe Nonpasku, yuu-
ThiBalOLW el oTNMYMe 06HLEMOB PeanbHOro W UeanbHOro rasoB. DTOW MonpaBkoil npeHe6peratb HeNb3si, ee
Takxe HeO6XO,q|/|M0 yuynTtbiBaTb NpU BblYNCNTEHUN NMJIOTHOCTMH, OTHOCUTENLHOW NAOTHOCTU U Yyncna Bob66e.

[MonpaBKy Ha HewnpeanbHOCTb ob6bema rasa BHOCAT nytem mncnonb3oBaHuA KOSCb(*)VILI,I/IeHTa CXunmae-
MOCTW Z ra3oBoii cmecn. KOs ULUMEeHT CKUMAEMOCTU Z NPu CTAHAAPTHLIX YCNOBUAX U3MEPEHWUNA, KOTOpPbI
Heo6X0AUM ANS BbIYMCAEHWI, ONUCaHHbLIX B pa3genax 9 u 10, BbIUMCAAIOT no hopmyne

(pn M v
N2-P2)=1~ §5>y-Sjih'PO) (1)
iy=1

raoe pO = 101,325 kMa, a cTaHAapTHOe gaBneHne U3MepeHuii p2 BbIpaXeHO B TeX Xe eAnHuLuax.

6
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CymmMmupoBaHue npoBoasatT no scem N KOMNoHeHTam cmecu, hopmyna AOCTOBepHa B AmMana3oHe 3Ha-
yeHuii gaBneHunsa p2 ot 90 go 110 kMa. 3HayeHMs Tak Ha3blBaeMOro kKoacpguumeHta cymmumpoBaHusa Sj(t2, p0)
npuBeAeHbl B Tabnuue 2 npu yeTbipex NpeAcTaBAAOWMX 06WNI MHTEPEC 3HAYEHUAX CTaH4apTHON Temnepa-
Typbl U3MepeHuii 418 BCEX KOMMNOHEHTOB MPUPOAHOrO rasa ¥ 3aMeHuWTensa NpupoaHOro rasa, paccmartpueae-
MbIX B HacTofleM cTaHgapTe.

MpumeuaHue — dopmyny (1) MOXHO TakKe WUCMOMb30BATb AMA BbIUMC/IEHUS 3HAYEHUI KOIPPULMEHTA CXKM-
MaeMOCTW YMCTbIX KOMMOHEHTOB, HO 3TO HE06sA3aTeNlbHO AACT Hambosiee TOUHbIA U3 BO3MOXHbIX pe3ynbTaTtoB. B yacT-
HOCTW, (hopMyfna He AaeT NPUEMIEMbIX 3HAYEHW AN KOIPMUUNEHTOB CKMMAEMOCTU BOAOPOAA, Fenns W HeoHa, ANs
KOTOPbIX Z > 1, U TaKMX KOMMOHEHTOB, Kak BbICLUIME YINeBOAOPO/Abl, KOTOPbIE SBMATCA XWAKOCTAMMU NpU CTaHAapPTHbIX
YC/IOBUAX U3MepeHuii. [na MCNo/b30BaHUA TakuX BbIYMC/IEHUI BHE KOHTEKCTA HACTOsLWEro cTaHapTa nosib3oBaTesib
[I0/XEH NPEefBapUTE/IbHO OLEHUTbL UX MPUTOAHOCTL. 3HAUYEHUSI KOI(ULNEHTOB CKUMAEMOCTU A1 YNCTbIX KOMMNOHEHTOB,
06bIYHO NPUCYTCTBYIOLWUX B MPUPOAHOM rase, NPUMEHSIOT B COOTBETCTBUM C NpUioxeHuem [B.

7 BblunucneHwve MO]'IFIpHOVI TEeNnO0Tbl CropaHnA

7.1 Bbiclwana TenaoTta cropaHusa

BbiCWY MOMSAPHYI TENAOTy cropaHus npu Temnepatype fl ra3oBoii cMecu M3BECTHOTO cocTaBa Bbl-
uncnaT No popmyne

(He)e(U )= (Hoy’e (B) =X Xj M (HCcE] ((),
= 1
roe (Ho)°G (L) — Bbicwasa monspHasa TensioTa cropaHna cMecu mgeasibHbIX rasos;
[{Hc)G]j () — BbiCcWwas monspHas TenaoTa CropaHMss CMecu peasjibHblX ra3os;
[{Hc)°G\j (L) — Bbicwas monspHas TenaoTa CropaHusa upeasnbHOro rasay-ro KOMMNOHeHTa;
Xj — MonspHas [008 Y-ro KOMNOHEeHTa.

MpumeyaHus

1 3HaueHus [(Hc)°Gj He 3aBUCAT OT fAaB/ieHus, crefoBaTesibHO, CTaH4apTHOe AaBneHne cropaHus p lyuntbiBaTb
He MMeeT CMbIC/a U U3 PacyeToB UCK/IIOYEHO.

2 MonsapHasa TennoTa cropaHus naeanbHOro rasa AJ/is rasa wuav rasoBoli CMecu onpefensieTcs B HaCTOSILEeM CTaH-
hapTe Kak nosoxutenbHas BennunHa. 3HavyeHus, npuBefeHHble B Tabnvue 3, YUC/IEHHO paBHbl 3HAYEHUAM CTaHAAapPTHOW
MOJIAPHOW 3HTaNbNMN CrOPaHUs, KOTOpbIe B TO )€ BPEMSs YC/IOBHO BbIpaxkaloTCs Kak oTpuuaTtesibHble BesMumnHbl (CM. 3.7).

UncneHHble 3HavyeHus [(Hc)°Glj (*) ana fl =25 °C npuBeaeHbl B Tabnuue 3. 3Tn 3HavyeHuna gna [{Hc)°G)j

(25) B3ATbHI U3 NUTepaTypHbIX NEPBOMCTOYHUKOB. 3HaveHuna [(Hc)°Gj (E.,) pnha gpyrux Temnepatyp (E, = 20 °C,
15,55 °C, 15 °C n 0 °C) Takxe npusegeHbl B Tabnuue 3. 3TN 3HAYEHUS BbIBEAEHbl M3 3HauYeHuUn gna 25 °C.

7.2 Hn3wasa Tensiota cropaHus

Huswyo MonApHyl TennoTy cropaHus npu TemnepaType £, rasoBOoil cMecu M3BECTHOro cocTaBa Bbl-
YyucnAKT No popmyne

N
@HC)N(f,) = (Hc)% (L) = (He)’s (L) - X X/ mL-L°(t), (3)
roe (Hc)°N (E,) — Hu3was monspHas TennoTa cropaHus cMecu uaeanbHblX rasos;

(HC)N (t-\) — Hu3waa monsApHasa TensioTa CropaHnus CMecu peasibHbliX rasos;
L°(fl) — cTaHpgapTHas 3HTaNbNMA McnapeHns BOAbl Npu
bj — uucno atomoB BOAOpPOAA B KaXAON MoOsieKyne y-ro KOMnoHeHTa (BOAOPOAHbIA UHAEKC).
3HauveHus L°(fl) npuBeneHbl B npunoxeHun A ans temnepatypbl 25 °C, 20 °C, 15,55 °C (60 °F), 15 °C

n 0 °C. 3HayeHuns bynpusegeHsl B Tabnuue 1.
8 BbluncneHne maccoBon TensioTbl cropaHus

8.1 Bbliclwana TensnoTa cropaHus

BbICLWIYIO MacCOBYK TeNnoTy cropaHua npu Temnepatype fl ra3oBoii cmecu M3BECTHOro cocTaBa Bbl-
uncnalT No opmyne
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(HM)G{t") = (HM)G(t")= 4)
M
roe (HM)°G (t\) — Bbicwas maccoBas TensioTa CropaHMsas CMecu naeanbHbiX ras3os;
(Hm)G(t-\) — BbiCclWwaa maccoBas TenjsoTa CropaHWss CMecu peasibHbliX ras3os;
M — mMonapHas macca CMecu, BblYMC/eHHasa no popmyne
N
M="£x]j-MJ. (5)
No
roe M j— monsapHas macca y-ro KOMNnoHeHTa.

3HauyeHne MOAAPHON MacChl KaXAoro KOMMNOHeHTa, paccMaTpMBaeMoro B HacToflWeM cTaHgapTe, nNpu-
BefeHo B Tabnuue 1.

8.2 Hwu3swaa TennoTa cropaHusd
Hunswylo maccoBylo TeN0Ty cropaHus npu TemnepaTtype ” rasoBoii CMeC/ M3BECTHOTO cocTaBa BblUMUC-
NAT no dopmyne

(Hm)N(tj) = {Hm)°N{t1) = — , (6)

roe (Hm)°N (*) — Hu3was maccoBas Tensota cropaHna cMecu npeasibHbIX rasos;
(Hm)N(t-) — Hu3was maccoBas TensotTa cropaHna CMecu peasibHblX rasos.

MpumedvaHne — TpebyeTcs obpawaTh BHUMAHME HA UCMNONb3yeMble efMHULIbI BENYMH ANS BbIYUCIEHNA,
OMu1CaHHbIX B laHHOM pasfene. Mpu Hc B KUMOA4XOYAX HA MOMb U M B KUTOrpamMmMax Ha K1noMosb 3HayeHne HT aBTo-
MaTUYECKN NONyYaeTCs B MEra[Koynsx Ha KUIorpaMm.

9 BblunceHne 06 bEMHOW TENOTbI cropaHus

9.1 BbiCcwada TennoTa cropaHna naeanbHOro rasa

BbiClWy 06bEMHYI0 TENMNOTY CropaHusa naeanbLHOro rasa npu tTemnepaTtype cropaHus flrasosoii cmecu
M3BECTHOTO cocTaBa, onpeAesieHHOro npu Temnepartype t2 U 4aBfeHun p2, BbIYMCASAIOT No popmyne

(Hv)G(tbt2,p2) (He)"G(V) (7

)

raoe (Hv)°G (f1( t2, p2) — Bbicwasa o6beMHas TennoTa CropaHMsa cMecu uaeanbHOro rasa;
VO — MONsipHbIi 06bEM CMECU MaeanbHbIX ra3oB, BbIYMCAEHHbIA No hopmyne

Ve=R~_ " (8)

roe R — yHuBepcanbHas rasoBas noctosaHHas (cm. A.l);
T2 — abconwTHaa Temnepartypa.

9.2 Hwu3waa TennoTta cropaHa naeanbHOro rasa

Hu3wylo o6beMHY0 TEeNNOTy cropaHus uaeanbHOro rasa npu temnepartype cropaHus ~ rasoBoil cmMecu
M3BECTHOTO CocTaBa, ONpeAesIeHHOro nNpu Temnepartype t2 v 4aBAeHUN P2, BbIYUCAAIT No hopmyne

(Hv)°N(tv t2,p2) 9)

@c)°N{ti)
VO

rae (Hv)°N (tj, t2, p2) — Hu3wan obbemHasa TennoTa CropaHuss CMecu maeasnbHbIX rasos.

9.3 Bbicwasa TennoTta CropaHuAa peasibHOro rasa

BbiClWYD 06bEMHYI0 TENMOTY CropaHusa peanbHOro rasa npu TemnepaType cropaHus ~ rasoBoil cmecwu
M3BECTHOrO cocTaBa, ONnpeAesieHHOro npu Temnepartype t2 v gaBfeHnn p2>BbIYNCAAIOT N0 opmyne
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{HV)G{tbt2,p2)= (10)

rape (Hv)G(tj, t2,p2) — Bbicwas o6bemMHasa TenaoTa cropaHusi peasbHOro rasa,
V — MONSApHbI/A 06bEM CMECU peasibHbiX Fa3oB, BbIYNCEHHbIA Mo popmyne

v = z(t2,p2).Rb,(11)
P2
roe Z(t2, p2) — KoathhnymeHT CXUMMaeMOCTN NpU CTaHAAPTHbIX YCNOBUSAX N3MEPEHUNA.

KoathbpumuymeHT cxmmaemocTtn Z(t2, p2) BbluncnaT no cgopmyne (1), ncnonblysa 3HavyeHusa Si{t2, p0) gnsa
WHAWBUAYANbHbIX YNCTbIX BELWeCcTB, NpuUBeAeHHbIe B Tabnuue 2. B HacTosAwem cTaHgapTe BblYUCEHUA ABNA-
I0TCSH 4OCTOBEPHbIMUW TONbLKO ANA 3Ha4YeHuii Z > 0,9.

9.4 Hwn3wana Tensiota CropaHmna peasibHOrIo rasa

Huswylo 06beMHYy0 TEMNMOTY CropaHWs peafibHOro rasa npu TemnepaType cropaHus L ras3oBoii cmecu
M3BECTHOrO COCTaBa, ONpefeneHHoro Npu TemMnepaTtype t2 u gaBneHun p2, BbIYUCASAIOT Mo hopmyse

("M M 2.P2)= (HY 1). (12)

roe (HV)N (t, t2, p2) — Hu3wasa ob6beMHas TenjaoTa cropaHus peanbHOro rasa.

MpumeuvyaHune — TpebyeTcs obpaliaThb BHUMAHNE HA WUCMOMb3yeMble eAVHULbI BEANYUH ANS1 BbIYUCNEHWIA,
onncaHHbIX B faHHOM pasgesne. Mpu R B [LXOYNsAX HA MO/b-KE/bBUH U P B KUONAcKasix 3HayeHne V aBToMaTUYECKN
nonyyaeTcsi B Ky6MYecknx MeTpax Ha KAOMONb, a 3HauyeHne Hv — B Meragxoynsx Ha KyGuieckmin meTp.

10 BbluncneHve (PU3NKO-XMMNYECKMX MnokasaTesen

10.1 OTHOcuTenbHasa MN/OTHOCTbL MUAeasibHOro rasa

OTHOCKTENbHYI0 MNOTHOCTb WAEaNbHOIO rasa, He 3aBUCALLYI0 OT CTaHAAPTHbIX YC/IOBUIA, BbIYUCAAKT NO
dopmyne

G° (13)
roe G° — OTHOcUTeNnbHasA NNOTHOCTb MAeasbHOrO rasa;
M — monsapHas macca cmecu, BblyucseHHas no ggopmyne (5);

Wair — MonfipHas macca Cyxoro Bo3jyxa CTaHAapTHOro coctasa.
[Onsa ctaHgapTHOro coctaBa BO3Ayxa BbiBeAeHO 3HavyeHune Mair = (28,965 46 + 0,00017) kr e kmonb-1 (cm. A.3).

10.2 T1NOTHOCTbL MAeasnbHOrO rasa

MAOTHOCTL MAEaNbHOrO ras3a, 3aBuUCALLYI0 OT TeMNepaTtypbl t2 1 faBfeHUA P2, BLIYMCAAIT No popmye

D°(t2.p2)= " . (14)
rae D°(t2,p2) — NNOTHOCTb MAeanbHOTO rasa nNpu cTaHAapTHbIX YCNOBUAX U3MEPEHNA;
M — MonspHasa macca cMecwu, BbluncneHHas no popmyne (5);

V° — MONAPHbIA 06bEM CMecH naeanbHbiX ras3oB, BblYMCNEHHbLI No popmyne (8).

10.3 Ywucno Bob66e (Bbiclee) ngeasnbHOro rasa
Uncno Bob66e (Bbiclwee) naeanbHOro rasa BblYUCAAKT No popmyne
(Hi')g (M 2'P2) (15)
Vg°

roe WG (E,, t2,p2) — uyucno Bob66e (Bbiclwee) naeasnbHOro rasa;
(Hv)°G (tv t2,p2) — BblYUCNAT B coOTBETCTBUU € 9.1.
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10.4 Ywucno Bob6e (HM3Wee) ngeasibHOro rasa

Yucno Bob66e (HM3Wee) ngeanbHOro rasa BblYUCAAKT N0 popmyne

Uig/(r1r2>P2) (Hy)“f\;(gj F2) (16)

rae WN (t°, t2, p2) — uucno Bob6e (Hu3swee) naeanbHOro rasa;
(Hv)n (tv t2, p2) — BbIYMCNAKT B COOTBETCTBMU C 9.2.

10.5 OTHOCUTenbHasa NJOTHOCTbL peasibHOro rasa
OTHOCUTENbHYIO NAOTHOCTb peasibHOro rasa nNpu cTaHA4apTHbIX YC/IOBUAX U3MepeHuit (t2,p2) BblYUCAAOT
no popmyne
G°-zair("2,P2)

G(t2,p2)
Z(t2,P2)

(17)

roe G(t2,p2) — oTHOcUTeslbHasA NNOTHOCTb peasibHOro rasa;
Z(t2,p2) — KOIhPULMEHT CXKXMMaemMoCTKn rasa;
Zgjr (12, p2) — KO3 PULMEHT CXMMAEMOCTU CYyXOro Bo3fyxa CTaHfapTHOro cocrasa.

KoatpcpnuymeHT cxumaemoctn Z(t2,p2) BblumcnAT no gopmyse (1), Mcnonb3ysa 3HavyeHus Koadpduun-
eHTa cymMmMmupoBaHus Sj(t2, p0) 4Nns OoTAENbHbIX YANCTbIX BEWeCTB, NpuBeAeHHble B Tabnuue 2. KoadpuumeHT
cxummaemocTun Zair(f2, p2) BeluncnaT no popmyne

zair(h,P2): 1- 7PZ)" [1- Zail’(h'PO)]l (18)

roe p0= 101,325 kMa, cTaHf4apTHOE AaBfieHMe P2 BblpaXaloT B TeX Xe eguHuuax nsmepeHusa (cm. A.3).

Zair(f2 = 0 °C’ Po) = °'999 419;
zair("2 = 15 °C, p0) = 0,999 595;
Zajr(f2 = 15,55 °C, p0) = 0,999 601;
Zair(f2 = 20 °C, p0) = 0,999 645.

d®opmyna (18) gelicTBuTenbHa B AMana3oHe 3HayvyeHuin p2 ot 90 go 110 kMa.
10.6 TNOTHOCTL peanibHOro rasa
MNOTHOCTbL peanbHOro rasa nNpu CTaHAAPTHbLIX YCOBUAX U3MEPEHMUI BbIYNCAAKT Mo hopmyne

D°(t2'P2)

b(tz.p2) Z(t2,p2)

(19)

raoe D(t2, p2) — NAOTHOCTbL peasibHOro rasa.

10.7 Ywucno Bob66e (Bbicllee) peasibHOro rasa
Yucno Bob66e (Bbicwee) peaNbHOro rasa BblYUCAAKT NO hopmyne
(Hv)G(tvt2,p2)
(ML21P2) (20)
yIG(t2'P2)

roe We(”, t2,p2) — uncno Bob66e (BbiClee) peanbHOro rasa,
(HV)G(7,, 2, p2) — BbIYNCAAT B COOTBETCTBUU C 9.3.

10.8 Ywucno Bob66e (HU3LWeEE) peasibHOro rasa

Yucno Bob6e (HM3Wwee) peasbHOro rasa BblYMCNAKT No opmyne

(HV)N (tbt2,p2)
Wig/~ar.P e1)
ATALED  t2.02)

raoe WN(tv t2,p2) — uyucno Bo66e (Hu3wee) peanbHOro rasa;
(HV)N (tj, t2, p2) — BblYMCNAT B COOTBETCTBUMN C 9.4.

10



FOCT 31369—2021

MpumeuaHue — TpebyeTca obpallaTb BHUMAHWE HA UCMO/b3YEMbIE eANHULI BENMUMH ANS BbIYUCEHWIA, Onu-
CaHHbIX B JAHHOM pasfesie, 0CO6EHHO A/ BblUMCNEHNsI NAOTHOCTH, D. Mpu R B 4K0OyNsax Ha MOMb-KeNbBUH, P B Ku/onacka-
NAX ¥ M B KUlorpamMmMax Ha Kuiomosib 3HadeHne D aBTOMaTUUeckn MoslydaeTcsl B KUorpamMmmax Ha Ky6udyeckuin Metp.

11 BbluncneHue HeonpeaeneHHoCcTU

11.1 MpuHUUNbI

B COOTBETCTBMU C OO MMU NPUHLMUNAMU METPONOTMKN, Kak ykazaHo B FTOCT 34100.3, kaxagblii pesynbraT
BblYMCNEHNA NPUBOAAT C yKa3aHWEM OLEHKN HeonpeAeneHHOCTH.

N3BeCcTHbl TpM pas3HbiX MpuemMa OLeHKU HeomnpegeneHHOCTe mokasaTesnell KayecTBa, KOTOPble MOXHO
BbIYUCANTbL C UCMO/Ib30BaHMEM HacToALWero ctaHaapTa, a UMEHHO:

a) MeTof, KOTOpbll Mcnonb3yeT KO3 PULUMEHTbl YyBCTBUTENbHOCTU, BbiBEAEHHble aHa/MTUYECKM Kak
YacTHble MPOW3BOAHbIE pacCMaTpMBAaEeMOW BESIMYUHbI B OTHOWEHWUW KaXAOW U3 BBOAHbIX BENUYUH (3TO Tak
Ha3blBaeMblli aHaNUTUYeCKNii meTon);

b) MeToA, KOTOPbIi Takke MCnonb3yeT KO3 PULNEeHTbl YYBCTBUTENbHOCTU, HO BbiBEAEHHbIE C NCMO/b30-
BaHWEeM MeToAa KOHEeUYHbIX pasHoCTel;

C) MeToj BblYMCNEHWA, OCHOBaHHbLIA Ha MeTofax MoHTe Kapno.

MeToabl b) n c) NpUMeHUMbl U NPUTOAHbLI ANA UCNOMb30BAaHMA C HACTOAWMM cTaHgapTOM, HO He pac-
cMaTpuBalTCa B AaHHOM pasgene. B o6wem, npuemnem n060in MeToa, KOTOpPbIA cornacyeTca ¢ npuHuunamm,
onucaHHbiMn B TOCT 34100.3.

MeTogbl a)—C) NPUMEHUMbI ANA NOMYYEHUA OLEHKM HEeOonpepesieHHOCTU ANA KaX[Ooro OTAesIbHOIo He-
3aBucumoro pesynbtata. OgHako B FOCT 34100.3 yka3biBaeTcs, YTO B 6OJIbWIMNHCTBE PYTUHHbIX onepayui,
Heuenecoobpa3Ho WAM HeyMecTHO TpeboBaTb He3aBUCMMOWN HeompeAeneHHOCTW ANA KaxAoro pesynbTaTa.
Xopownm NpUMepoM MOXEeT CAYXUTb HENPEepbIBHbIA OHNAalH-Npouecc ra3oxpoMmaTorpadnyeckoro aHanmsa.

B N'OCT 34100.3 npegnaraetcsa cyu,ecTBeHHaa MHopmMaunsa Ana afgekBaTHOM 06LLeli oueHkn Heonpege-
NIEHHOCTW MyTeM OLEHKW WA OTMYEeCKMX BbIBOAOB M3 3annceil COOTBETCTBYOLW el KanmbpoBKK, OL,EHKN COOTBET-
CTBMSA, 3aKOHOAATE/IbHOIO KOHTPONA U/Mnun akkpegntauum 1 T. 4. (3TO TaK Ha3blBaeMblii YHUBeEpPCasibHbIli MeTon).

11.2 dopmynbl 419 aHa/IMTUYECKOro MeToaa

3HauyeHne Nw6Oro nokasartesns Y MOXHO Bbipa3nTb Kak yHKUMIO F COOTBETCTBYHILWNX BXOAAWNX Nepe-
MEHHbIX ¥- gk cnegylowMM ypaBHeHNEM:

Y=p(Yr Y*Y3--Y* 2. (22)
roe y- — BXO4Has nepeMeHHas Be/iMuMHa W CBAA3aHHas C Hell HeonpegesneHHOCTb K(y)\
gk — BXOAHOI napameTp, KOTOPbI yka3biBaeTcsi 6e3 HeonpegeeHHOCTN (T. €. CUMTaeTCA TOUHbIM).

CymMMapHylo cTaHAapTHY HeonpefeneHHocTb u(Y) AnA nokasatesd Y MOXHO BblYMC/IUTL B COOTBET-
CTBUM C 0OW UM BblpaxeHuem, npusedeHHbim B TOCT 34100.3 N KOppesIMPOBaHHbIX BXOAHbIX BEIMYUH Y, U

W, no oopmyne

. ApYn . o . Y
(V)y=71y u(yi)r{yi.yi)u(yi) (23)
F1y=nayI \dyi J
"3y \
roe — yYacTHaa npou3BogHas (KO3 dunUMEeHT YyBCTBUTENILHOCTN) Y NO OTHOWEHUIO K Y-,
bl )

r(Yr Yp — KO3 pMUMNEHT KOppPenaunum mMexay y-mnyy
BbluncneHns HeonpegeneHHOCTEN, KOTOpble BO3HUKAKT Npu NpumMmeHeHun opmynbl (23) 4Na Kaxgoro
M3 nokasaTefieil, oNMcCaHHbIX B HacTosiL,eM cTaHAapTe, NpoBoAsT no popMynam B COOTBETCTBUM C MpUo-
XeHnem B. TpebyeMbiMU BXOAHbIMW BeNWYMHaAMMK ABASAITCA COCTaB CMecu U hu3myeckne cBOCTBA YMCTOrO
KOMMNOHeHTa (MM cMecun) BMecTe CO BCEMU CBSA3aHHbIMW C HUMWU HeEONpPeLeNNeHHOCTAMN U COOTBETCTBYOLWMMU
3HAYEeHUAMU KO3 PULNEHTOB KOppensayuu.

11.3 WcxopgHble faHHble A8 aHa/IMTUYEeCcKoro Metoga

11.3.1 KOMNOHEHTHbIV COCTaB U CBAA3aHHblE C HUM HeomnpeaesIeHHOCTH
Ona oueHkn Bknaja HeonpeAeNeHHOCTW M3MEPEHHbIX 3HAYeHUi MONAPHOA AONN KOMMNOHEHTOB B CyM-
MapHYH HeonpefeneHHOCTb NokasaTesieil KayecTBa rasa 06bIYHO AefalT creayllwmne onyweHuns:

n
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a) YTO M3BECTEH MOJIHbIA KOMNOHEHTHbIN cocTaB (Kak TpebyeTcsa B pasaene 1) n gns Kaxaoro KOMMNOHEH-
Ta onpejesieHO 3HAYeHWEe MOMAPHON JONWN M CBSAA3aHHAA C HUM OLEeHKa HeonpegeneHHOCTU, u nnbo

b) UTO MOSIHOE OMUcaHne KoppenAuuini Mexay U3BeCTHbIMU 3HAYEHUSAMWU MOJIAPHOW A0NN KOMMNOHEHTOB
[OCTYNHO B BUAE KOBapuauWOHHOW MaTpuubl, T. €. Kak MaTpuubl KO3 PULNEHTOB KOppensayunm Hopmasaunso-
BaHHbIX 3HAYEHWIA MONAPHOW gonu, nm6o

C) UTO He cyuiecTByeT KOppensaunin mexay 3HayeHUssMW MONAPHON [ONMN KOMMNOHEHTOB, T. €. YTO BCe
3HAaYeHNs MONAPHON [0NM KOMMOHEHTOB SIBAAKTCHA B3aUMHO HE3aBUCUMbIMMU.

Hanb6onee nosHasa u ToyHaa OUEHKa HeonpegeneHHOCTU MojsyyaeTcsa MNpUM NPUMEHEHWUU AOoNyLWeHui a)
1 b) no popmynam B COOTBETCTBUU C MPUIOXKEHUEM B, HO BO MHOTMX cay4vasx nosHas matpuua Koadduuym-
€HTOB Koppenauun ANnA 3Ha4YeHWint MONAPHON fonu r(XK Xj) HegocTynHa. B Takom cnyyae npuemaemMo npume-
HeHue Aonyuw,eHuii a) n c), Ho He 6e3 NOCNeACTBUI AN KOHEYHOTO pesy/sbTarta.

Ons cnydas onpegeneHuss meTaHa «Mo PasHOCTU» MOJIHYID MaTpuULy KoOapPULMEHTOB Koppenayum
3HAYEHW MONAPHOI 40U BbIYMCAAKWT No hopmynam:

Li(x,-)

N(XCH, )

r(Xi, Xj) = 1 (gna guaroHanbHbIX 3/1eMeHTO0B MaTpuLbl);

r(Xj, Xj) = 0 (&na ocTanbHbIX 3/IEMEHT OB MaTpULbl).

LOns cnyyas, korga KOMNOHEHTHbIA cocTaB onpejeneH MeTOAOM HOpManu3auuum U U3BECTHbl He-
HOpMann3oBaHHble 3HAYEHUS MONSAPHOW AONM KOMMOHEHTOB W WX HeoNpeAeneHHOCTMW, MOJIHYH MaTpuuy
KO3(hhMuneHT OB KOpPPEeNAaUnMn 3HaYeHNA MONAPHON fonan r(xr Xj) Bbluncna T no gopmyne

r(X,'XCH,) =~ — ana KOppel’IHU'M[/‘I MeTaHa CO BCeMn oCTalilbHbIMK KOMI'IOHeHTaMI/I);

r(xixj) = DIXD

n{x/)mi(xj)’

N
SXjU2¥5) - XjU2(X) )+ XjXj £ u2(xk)
UXifXj) = K=\ (24)
N N2
Us=i
roe X* — HEeHOopMa/sin3oBaHHble 3Ha4YeHus MOI'IHpHOIZ aonwu;

n(x*) — HeonpeaeneHHOCTb HEHOPMAa/IM30BaHHbIX 3HAYEHWIA MONAPHOW A0NK;
X — HOpPMasfin30BaHHble 3HAYEeHUs MOJISIPHON fonu;
n(X) — HeonpeAesNeHHOCTb HOPMaN30BaHHbIX 3HAYEHUI MONAPHON [OMN.

B 3Twux cnyyasax npuMmeHeHue fonyuwieHuii a) u b) AnA OUEeHKU HeonpeaeneHHOCTMW ABAsieTCA ONTuU-
ManbHbIM.

B T0o e Bpems npu OTCYTCTBUM JOCTATOYHOW MHOpMaLMK AAS MOMYyYEHUS MOMHOW maTpuubl Koaddu-
LMEHTOB KOppPensunn 3HayeHWit MOMSIPHOW [0NU, ANS OLEHKW HeomnpepeneHHOCTU Hambonee npuemMaemMbiM
6yfLeT NpMMeHeHne fOonyLweHnin a) n c). B aTtom cnyyae KoapuumeHTbl Koppenaunn r(x;, Xj) [O/DKHbI YYNTbI-
BaTbCA KaK 3/IEMEHTbl €AWHUYHOW MaTpuubl, T. €. MaTpuLbl, B KOTOPO/ BCE 3/IEMEHTbl Ha AuaroHanu MMerT
3HauYeHne eAMHULbI, a BCe 3/IEMEHTbl BHE AuaroHanu — Hynu.

MpumeyaHne — B 3aBUCMMOCTM OT cnocoba, KOTOPbIM OBGbIYHO OMpefensioT CoCcTaB ra3oBoli cmecu, Aony-
LEeHMe C) He MOXeT ObiTb CTPOro AOCTOBEPHbIM. COCTaBbl X, U X- BCErAa KOPpenupyTcsa B 3HAUNTENIbHONM CcTeneHu, no-
CKO/IbKY (B AOMNOMHEHME K KOppensauusaM npu npegsaputenbHol Hopmanusauun) 06paboTka AaHHbIX NyTemM Hopmanusa-
umn, Heobxogumas Ana onpefenieHnss 3HaYeHWn MOMAPHOW A0NAWM N0 UCXOAHbIM AaHHbIM, GyAeT BBOAWTb KOpPesnsuuio.
CnepoBartesibHO, JONYyLWeHNe, YTO F(Xr Xj) ABAAKTCA 3/IEMEHTaMU e4UHUYHON MaTpulbl, Kak NpaBuio, He BbIMOMHAETCS.
B T0 e Bpems ANnS TUNMYHOTO aHanm3a NPUPOAHOro rasa (BKOYatoLero HeonpeaeneHHoCcTH) cunTaeTcs «be3onacHbIM»

BbIYNCNATb HEONpeae/NeHHOCTb KaXAoro BbIYMCNMNEHHOrO nokasartenda npu gonyweHnn Hanndna eAVIHI/IHHOVI MaTpuubl (T. e.
6y,qu 06bIYHO 3aBbllLATLCA HeonpeaesieHHOCTb KaXKAoro nokasartesid, XoTa A0 KOHUa 3TOro rapaHTtupoBaThb HeI'IbSFl).

Ecnun cocTtaB rasa n3BecTeH B eguHuuax 06beMHon gonm (yj), ux cHadana Heob6xoammo npeobpasoBaTb
B 3HAYeHUA MOMSAPHOW 40N ANA BCEX i-KOMNOHEHT OB Mo hopmyne

Y
= Zj(t2,P2) 25)
y
= zi{t2.p2)

12
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Heo6X0AMMO OTMETUTb, UTO TakMe BblUMCNEHHble 3HAYEHUS MOJIAPHON A0/ KOMMOHEHTOB 6yAyT UMETb
HeonpeAeNeHHOCTb 60/blWe, YeM HeoNpeAe/IeHHOCTb A1 UCXOAHbI U3MepeHHbIX 3HaYEeHUR 06BEMHOI fonn
KOMMOHEHTOB.

MpumMmeyaHne — YBennyeHve HeonpeAeeHHOCTU 3HAYEHUSI MOIAPHOW [0MW, NepecynTaHHOro 13 N3MepeH-
HOro 3Ha4YeHNs 06 bEMHON [0 KOMMOHEHTa, 06yC/I0BIEHO MOSIB/IEHMEM COCT aBNAKLL el HeonpeaeneHHOCT M 3Ha4YeHNs
KoahhuuneHTa CKUMaAeMOCTU, KOTOPOE YNC/IEHHO COCTAaBNAeT TbICAYHbIE AOMIM NPOLEHTa, YTO ABNSETCA He3HaUN-
MbIM ¥ He TpebyeT yyeTa npu BblYUCIEHUM HeonpegeneHHocTn ®X1.

CTpaTternu, npuMeHseMble Npn HopManusauum, MOryT 3Ha4YuTesnbHO oT/inyaTbes. Nonb3oBaTensam AaH-
HOro cTaHjapTa cnegyeT 3HaTb, YTO pas/IMyHble NOAXO0A4bl MOTYT MPUBECTW K pa3/INYyHOW CTENeHN HenpaBW/b-
HOCTM AONyLWeHns eaqUHNYHON MaTpuubl Ana r(xr xj). Bel6op npouegyp Hopmanusauum cnegyet NnpoBoAUTb B
COOTBETCTBUM C pekomeHgauunamm NOCT 31371.1 nTOCT 31371.2.

[aHHble, npuBefeHHble B NnpuMmepe 3 nNpunoxeHna D, HArnAgHO nokasbiBalT pasnMynsa, KOTopble MOryT
BO3HUKHYTb MPU UCNONb30BaHNN MNOMHOW N €4UHUYHOW MaTpuly ANs KO3 puLUNEeHTOB KOppPensaunn r(x.-, Xy).

11.3.2 NcxopgHble faHHble, He CBA3aHHble C COCTaBOM

OueHKM CTaHAapTHbIX HeonpeaeneHHOCTel ANA UCXOAHbIX AaHHbIX (MoKka3aTeneli kayecTBa), He CBA3aH-
HbIX C COCTAaBOM (3a WUCKNIOYEHMEM MOMAPHBLIX Macc), npeAcTaBfeHbl B Tabnuuax gaHHblX N0 KOMMOOHEHTaM,
npuBeAeHHbIX B pasgene 12, n AONONHUTENbHbIX AaHHbIX B COOTBETCTBMU C NpunoxeHunem A. B oTcytcTBue
60/1ee KOHKPETHOW MH(opmauuy BCe 3TW AaHHble (3a UCKNIYEHWEM MONSAPHbIX Macc) crnefyeT NPUMEHSATb
KaK HekoppenupoBaHHble, T. €. KoOadduuneHTbl kKoppenauun r(yr yy) 4O/DKHbl YYUTbIBATLCA KakK 3/1eMeHTbl
eAVHNYHON MaTpuubl. POopMynbl NPUNOXeHNS B BbiBeAeHbl HA OCHOBE 3TOr0 AONYLULEHUS.

UTo KacaeTcsa MOMAPHbIX Macc, MepeynciieHHble 3Ha4YeHUs Hen3bexHo B 3HAUYUTENbHOI CTeneHn Koppe-
NpoBaHbl, NOCKOJ/IbKY OLEHWBAKTCA Kak NnpocTasd CyMMa COOTBETCTBYOLWMX aTOMHbIX Macc. Kaxablli anemMeHT
r(Mj, Mj) KOppensayunmoHHON MaTpulbl 3a4aeTCs BblpaXeHnem

{[a/ my *n2(Ac)] + [b,- *by *n2(AWN)] + [c,- ecy *u2{AN)] + [d, *dy *u2{A0 )] + [e,- ey mu2(As)]J
r{Mj,Mj)— , , (26)
u(Mj)-u(Mj)

roe ay, by, ¢y, dyn ey — uHpgekcol yncna atomoB C, H, N, O u S By'-X XUMUYECKNUX COEUHEHU-
ax CaHtoNcOdSe, 3HauyeHUs KOTOPbIX NpuBegeHbl B Tabnuue 1;
n(Ac), n(AW), u(An), n(A0) v u(As) — cTaHfapTHble HeonpegeneHHoCTn aToMHbIXx macc C, H, N, O n S,
3HayYeHuA KOTOpbIX NpuBefeHbl B A.2.

n(M/7) = -yllay n(Nic)]2+[Aay-o(IH)]2+[( wn(Am)] +[dj'u(Ao)] +[ey-a(As)] (27)
MpumevaHne — [Na 0gHOATOMHbIX KOMNOHEHTOB [renniny = 49, HeoHy = 50, aproHy = 51 un u(Mj) = n(Ap\
3nemMeHT bl KOPPENsALMOHHON MaT puLbl HAXOAAT COr/1acHO YCOBUSIM:
w ,M;) =0 (ecnn / dy);
r(MrMp = 1 (ecan / =j).
11.4 PacwwupeHHas HeonpeaeneHHOCTb

PacwupeHHy HeonpegeneHHocTb U(Y) BblYMC/IEHHOTO nokasaTensa Y, onpeaenstooT NyTeM YMHOXeEHUS
CYMMapHOW cTaHgapTHON HeonpegeneHHocTn u(Y) Ha COOTBETCTBYHLWUNIA KO3 PULMEHT oxBaTa K (3HauyeHne
KOTOPOro AO/IXHO ObITb yKa3aHo) no oopmyne

U(Y) = k- u(Y). (28)

MpumMmeuaHne — KoappuumeHT oxBata K = 2 06bIYHO OGecneyrBaeT [0BEPUTESIbHbI YPOBEHb MPUMEPHO
paBHbIli 95 %.

11.5 O6paboTka pe3y/bTaToOB

11.5.1 O6uwme nonoxeHus

|_|pl/l Hannymm AOCTaTto4vyHOro obbema AOaHHbIX HaCTOATE/IbHO pekomMeHayeTcAa BK/K4YaTb OLEHKY HeOo-
npegeneHHoOCTn Kak (pyHAaMeHTaNlbHY0 YacTb MOJIHOTO U NPaBWU/IbHOTO BblpaXeHUa pesynbTata. PesynbTatsl
LOMKHbI 6bITb MPeACTaB/EHbl COMNaCcHO OAHOW M3 CrefylLWwnx cxem, NpMBeAEeHHbIX 34eCb B NOpsAAKe UX Npeg-
noyteHund.

13
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11.5.2 AHannTN4YeCKnii meTop,

Ons oueHkn HeonpenesieHHOCTU, BbINO/IHEHHON aHaAUTUYECKUM MeToAOoM, T. e. No popmynam npunao-
XeHus B, paclwunpeHHY0 HeonpeneseHHOCTb OKPYINAT A0 ABYX 3Havawux uudp, Mcnonb3ysa o6blYHble npa-
BUIa OKPyrneHusa. YuncneHHoe 3HayeHue Y HeEOO6XOAMMO OKPYrAWUTb A0 TOrO Xe AEeCATUYHOro 3Haka, KOTOpbIM
3aKkaH4YMBaeTCs OKPYr/eHHOe 3HauyeHue paclupeHHon HeonpegeneHHocTn U(Y).

3HayeHne BbIYMCEHHON BeNMYUHbI NpeacTaBnanT B Buge Y = U(Y) (BkNYas eguHULbl n3MepeHus).

Takasa cxema npepcrasBndeT npoueaypy onpegeneHuns, nosiHocTb cornacyrwwywca ¢ FTOCT 34100.3.

PekomeHayeTca B OTY4ET O pe3ysibTaTe BK/AKOYATb CBEAEHWSA O TOM, WU3BECTHbl /1IN 3/1IEMEHTbI UCNOJb3Y-
eMoil maTpuubl KO3 PULMEHTOB Koppenauun r(xjt Xj) Npu oueHKe HeonpefesiIeHHOCTU 3HaYeHWUli MOMSAPHOINA
gonu (Hopmanusauuu) MAn npegnosiaraeTcs, YTO OHW ABAAKTCA 3/1leMeHTaMn eAUHUUYHON MaTpulbl.

11.5.3 YHMBepcasnibHbIi MeToq,

Ecnn oueHka HeonpegesieHHOCTW BbINOJIHAETCA C NOMOLWbIO YHUBEPCA/IbHOTO MeTofa, pacCllMPEHHYIO
HeonpeaeneHHOCTb OKPYINAT 40 ABYX 3Havawux uugp, ucnonb3ysa o6blYHbIe NpaBuaa okpyrneHnsa. Yncnex-
HOe 3HayeHne Y Heo6X0AMMO OKPYINNTb A0 TOTO Xe AEeCATUYHOIO 3Haka, KOTOpPbIM 3aKaH4YMBaeTCa OKPYrieH-
HOe 3HayeHue pacwupeHHoW HeonpegeneHHoctTn U(Y).

Monb3oBaTenb HeceT OTBETCTBEHHOCTb 3a pelweHue, TpebyeT nu 3ajaya npeacTaBfeHUs 3Ha4YeHus
U(Y) gna kaxpgoro pesynbtata. Bo mMHOrux cnydyasax goctatouyHbiM ObiBaeT npegcrtaBneHne 3HadeHus U(Y)
4Ana 06006WeHHOro MHOXecTBa NOAOOGHBLIX pe3ynbTaToB.

11.5.4 MeToq, AN 0CO6BbLIX crlyvyaeB

OcTalTca cuTyaumn, B KOTOPbIX, HanpuMmep, BBUAY HEAOCTATOYHOCTM aHaNINTUYECKUX OaHHbIX MO He-
onpefeneHHOCTU NN HeafeKBaTHOCTU BblYMCANTENbHbIX MOAesieil HEBO3MOXHO Hajg/exawnm o6pa3om npo-
BECTW OLEHKM HeonpegeneHHOCTN nokasaTenei, cornacywumneca ¢ FOCT 34100.3.

B Takux cnyyasix v Nnpu oTCYTCTBUU KakMx-nn60 Aoka3aTesibCTB HeAOCTATOYHONW TOYHOCTU BXOAHbIX aHa-
NNTUYECKUX AaHHbIX A4NA 3TOW Uenu nosb3oBaTeslb AaHHOrO0 cTaHgapTa AOJ/IKEeH MpeAcTaBNATb pe3ynbTaTtbl
AN KaxAoro BblYMCMEHHOT0 nokasaTens kayecTBa, OKpyr/ieHHble crefyroumm ob6pa3om:

MoiApHasa Tennorta cropaHus no 0,01 kAx «monb-1;
MaccoBasa TensioTa cropaHus no 0,01 MIx ekr 1,
obbemMHasa TensoTa cropaHusa 0o 0,01 MAX *m-3;
NAOTHOCTb Lo 0,0001 kr mm-3;
yncno Bob6be no 0,01 MOx «m-3.

Ana kax[oro nokasatens nosib3oBaTtesib HECET OTBETCTBEHHOCTbL 3a OLeHKY, HaCcKOJ/1bKO 060CHOBAHO CO-
06LLI.€HI/I€ WMEHHO TaKOro ymcna 3HakoB nocne 3anAaTol U, ecnu 060CHOBAHUSA HET, cnepgyet cCooTBeTCTBEHHO
YMEHbWNUTb cooGLu.aemoe 4yncao 3HakoB. Yucno COO6LLI,aEMbIX 3HaKOB He AO0J/1XXHO yBe/inymeaTbCA.

11.6 lNpumeHeHWe HeonpenesieHHoOCTU

B 11.5 6binn npeacTaBieHbl MeTOAbl, C MOMOLLbI KOTOPbIX MOXHO BbIYMCNUTb 3HAYEHUE paclMpPeHHON’
HeonpeAeneHHOCTH, KOTopoe GyAeT CBA3aHO C COOTBETCTBYWOLWMM BblYNC/IEHHbIM 3Ha4yeHWeM un3nyeckoro
nokasatens. Takoli pe3ynbTaT aHa/IMTUYECKOTO MeToa MOXEeT MOJIHOCTbI YAOBNETBOPUTbL Tpe6oBaHUS NOJlb-
3oBartens.

OpHako NONe3HOCTb M MPUMEHUMOCTb OLEHKW HeonpegeneHHOCTW 4acTo MOTYT 3aBUCETb OT Lenun Bbl-
NOMHEHNS BblUMCNEeHUli. B 3TOM OTHOLWEHNN MOXHO BblAENNUTb PAL OTAENbHbIX c/iydyaeB. K HAM OTHOCSITCS, HO
UMW He orpaHMuyMBalOTCA, cneaywumne cutyaumu:

a) COOTBETCTBME HAa3HAYeHMWIo: ecnn TpebyeTcs NPOLEMOHCTPMPOBAThL, YTO YacTb aHaAUTUYeckoro 060-
pyAOBaHUA COOTBETCTBYeT CBOEN cneuudukaumm no HeonpefesieHHOCTU (nokasaTens) AN pa3/INYHbIX Te-
CTOBbIX ra30B C M3BECTHOI HeonpeAeNeHHOCTbI (cocTaBa), TO COOTBETCTBYHOLULE BENMUYMHON AN NPOBEPKU
3TOr0 ABMSETCA CyMMapHas HeonpegeneHHOCTb, BblYMCAEHHAA B COOTBETCTBUM C 3TUM MYHKTOM, T.e. BKJIIO-
yawLuwas Kak 3aBUCSLLY OT cocTaBa, Tak U He 3aBUCSALLYI0 OT coCcTaBa COCTaBnsUMe HEONPeLENEeHHOCTH;

b) aHanMTMYeckass COBMeCTMMOCTb: ecnu TpebyeTcs NpoAEeMOHCTPMpPOBaTbL COOTBeTCTBME (B npeaenax
HeonpegeneHHOCTN) Mexay pesynbtataMmu ABYyX (Mnu 60siee) HA60pPOB UAEHTUYHOTO (MM aHa/IOTMYHOr0) aHa-
NMTUYECKOro o6opyAoBaHNA ANA O4HUX U TEX Xe TeCTOBbIX ra3oB, TO cCHavyasna He06X0AMMO UCKIKYNTL Te COo-
CTaBNslLWMe HeoNnpeaeneHHOCTH, KOTOpble ABASIOTCA 06WMMN AN KaxXAoro Habopa o6opyaoBaHusl, TO ecTb
HeonpeAe/sleHHOCTH, He 3aBucAL e OT cocTaBa. ATO MOXeT 6biTb JOCTUTHYTO NyTEM NMPMPaBHUBAHUA Kax[oW
13 Takux HeomnpepeneHHOCTel Hy/Nl B COOTBETCTBYHLUMX hopMy/ax HeonpepeneHHOCTH, Takum o6pasom,
eJMHCTBEHHOE pasnunuyne Mexay pesynbTatamu 6yaet o6yc/iOB/IEHO HeoNpeAeeHHOCTAMU, 3aBUCAWMMY OT
cocTaBa;

14
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C) BHELWHAS COBMECTUMOCTb: ecnu TpebyeTca NPOBEPUTb COOTBETCTBME MeXAY pe3ynbTtaramu, 4OCTUT-
HYTbIMM HabopoM aHanMTMyeckoro obopynoBaHusA, U pe3dynbTaTamu, MNONYYEHHbIMU MPAMbIM U3MEPEHUEM
CBOICTB TeX e TeCTOBbIX ra3oB, TO COOTBETCTBylOW eV Mepoil Heonpeae/IeHHOCTU ANS aHaNnTU4Yeckoro o6o-
pyLoOBaHUa ABNAETCA CymMMapHas HeonpenesieHHOCTb, TO eCTb CHOBA BK/Yalllaa Kak 3aBucslLne, Tak U He
3aBucALWMe OT cocTaBa CoCTaB/AlLWNE HeOoNpeseleHHOCTH;

d) noBTOopAemMoCTb: ecnum TpeboBaHue COCTOUT B TOM, YTOObl MPOBEPUTbL XapaKTepucTuky OA4HOro ane-
MeHTa aHalMTU4Yeckoro obopyaoBaHMa B yC/0BUSAX MoBTopsiemocTu B cootBeTcTBum ¢ FOCT 34100.3, 10
NOBTOPAEMOCTb /l060ro pesynbTata (nokasartens) moxeT ObITb OLeHeHa HenocpeacTBEHHO M3 Habopa Bbl-
YMCMEHHbIX 3HAYeHWii mokasatenei. B kauyecTBe anbTepHaTVMBbl TakkXe MOXHO OLEHWTb HeonpenesieHHOCTb
(nokasaTtens) nytem onpepesieHMs NOBTOPAEMOCTU ANA KaXAOro cocraBa M 3aTemM MCNONb30BaTb 3TW 3Ha-
YEeHWS B KaYeCTBE MCXOLHbIX AaHHbIX A1 COOTBETCTBYKLWEN hopMybl HeonpegeneHHocTu. B atom cnyuyae
TaKke Heob6Xo4MMO MPUPaBHATbL HY/NO COCTaBfAlLWME HeonpefesleHHOCTW nokasaTens, He 3aBucawue oT
cocTaBa, Tak Kak OHM ABAAKTCA 06WMMM ANA BCeX HAGOPOB AaHHbIX.

12 Tabnuubl gaHHbIX
Tabnuya 1— MonspHaa macca U MHAEKCbl Yucna aToMoB 4J/19 KOMMOHEHTOB NPUPOAHOrO rasa

ATOMHbIV MHAEKC

i KomroHeHT MonsipHast mMacca, Mj kr ¢ kmosb 1

a o] a d 2]
1 MeTaH 16,042 46 1 4 0 0 0
2 OtaH 30,069 04 2 6 0 0 0
3 MponaH 44,095 62 3 8 0 0 0
4 H-ByTaH 58,122 20 4 10 0 0 0
5 2-MeTtunnponaH 58,122 20 4 10 0 0 0
6 H-eHTaH 72,148 78 5 12 0 0 0
7 2-MeTnnbyTaH 72,148 78 5 12 0 0 0
8 2,2-AnmeTtnnnponaH 72,148 78 5 12 0 0 0
9 H-T'ekcaH 86,175 36 6 14 0 0 0
10 2-MeTtunneHTtaH 86,175 36 6 14 0 0 0
1 3-MeTunneHTaH 86,175 36 6 14 0 0 0
12 2,2-AnmeTnnbyTaH 86,175 36 6 14 0 0 0
13 2,3-AumeTnnbyTaH 86,175 36 6 14 0 0 0
14 H-TenTaH 100,201 94 7 16 0 0 0
15 H-OkKTaH 114,228 52 8 18 0 0 0
16 H-HoHaH 128,255 10 9 20 0 0 0
17 H-[ekaH 142,281 68 10 22 0 0 0
56 H-YHAekaH 156,308 26 u 24 0 0 0
57 H-JogekaH 170,334 84 12 26 0 0 0
58 H-TpugekaH 184,361 42 13 28 0 0 0
59 H-TeTpagekaH 198,388 00 14 30 0 0 0
60 H-MeHTagekaH 212,414 58 15 32 0 0 0
18 OTeH 28,053 16 2 4 0 0 0
19 MponeH 42,079 74 3 6 0 0 0
20 1-byTeH 56,106 32 4 8 0 0 0
21 anc-2-byteH 56,106 32 4 8 0 0 0
22 TpaHc-2-6yTeH 56,106 32 4 8 0 0 0
23 2-MeTtunnponeH 56,106 32 4 8 0 0 0
24 1-MeHTeH 70,132 90 5 10 0 0 0
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OKoHYaHWe Tabnumubl 1

ATOMHbIIi HAEKC

y KomMnoHeHT MonsipHast macca, Mj kI kmosb 1
ay hJ o d 5%

25 Mponaanex 40,063 86 3 4 0 0 0
26 1,2-bytagueH 54,090 44 4 6 0 0 0
27 1,3-bytagneH 54,090 44 4 6 0 0 0
28 OTWH 26,037 28 2 2 0 0 0
29 LinknoneHTaH 70,132 90 5 10 0 0 0
30 MeTununknoneHTaH 84,159 48 6 12 0 0 0
3 STunuuKnoneHTaH 98,186 06 7 14 0 0 0
32 LinknorekcaH 84,159 48 6 12 0 0 0
33 MeTunuuknorekcaH 98,186 06 7 14 0 0 0
34 ATunymkorekcaH 112,212 64 8 16 0 0 0
35 BeHson 78,111 84 6 0 0 0
36 Tonyon 92,138 42 7 8 0 0 0
37 3TunbeHson 106,165 00 8 10 0 0 0
38 o-Kcunon 106,165 00 8 10 0 0 0
39 MeTaHon 32,041 86 1 4 0 1 0
40 MeTaHaTunon 48,107 46 1 4 0 0 1
41 Bogopopg 2,015 88 0 2 0 0 0
42 Boaa 18,015 28 0 2 0 1 0
43 CepoBogopos 34,080 88 0 2 0 0 1
44 AmMMUak 17,030 52 0 3 1 0 0
45 LimaHncToili BOAOPOSA 27,025 34 1 1 1 0 0
46 MoHokcug yrnepoga 28,010 1 1 0 0 1 0
47 Kap6oHuncynbdung 60,075 1 1 0 0 1 1
48 Cepoyrnepog, 76,140 7 1 0 0 0 2
49 Fenuii 4,002 602 0 0 0 0 0
50 HeoH 20,179 7 0 0 0 0 0
51 AproH 39,948 0 0 0 0 0
52 AsoT 28,013 4 0 0 2 0 0
53 Kncnopog 31,998 8 0 0 0 2 0
54 Ovnokeng yrnepoga 44,009 5 1 0 0 2 0
55 Ovokenpg cepbl 64,063 8 0 0 0 2 1

Bo3ayx 28,965 46 — — — — —

MpumeyaHne — 3HaAYEHUSI MOMAPHONM MaccChl, MPUBEAEHHbIE Bbille, NOyYEHbl B3BELUEHHbIM CyMMMUPOBaHNEM

aTOMHbIX Macc (aTOMHbIX BECOB) BXOASLLMX B MOJIEKY/NY 3/1EMEHTOB, B COOTBETCTBMU C Tabnuuein A.2 npunoxeHus A.
Bce fecATMYHbIE 3HAKNM OCTaBMEHbl B 3TO Tabnuue, T. €. OKpyriieHne [0 onpefesieHHOro Yy1c/a 3HakoB nocse 3ansitoi
He MpUMeHANochb (3a MCKIYeHUeM BO3AyXa). 3HayeHus CTaHAapTHOW HeonmpeAeneHHOCTU A7A MOMSPHbIX Macc B
OAaHHY0 Tabnnuy He BKAYEeHbl. [pyn Heo6X0ANMOCTM KX BbIYMCNAKT no opmyne (27).

Ta6nuua 2 — KoappuuUMEHTbl CYMMUPOBaHWS A1 KOMMNOHEHTOB MPUPOAHONO rasa Mpu pas/nyHbIX CTAHAAPTHbIX
TemnepaTypax usmepeHuii

KoaghhuLMEeHTbI CYMMMPOBAHIS SyNpu Pas/ivuHbIX CTaHAAPTHBIX

y KOMMOHEHT TeMmreparypax n3MepeHuii )
0°C 15°C 15,55 °C 20 °C
1 MeTaH 0,048 86 0,044 52 0,044 37 0,043 17 0,000 5
2 OTaH 0,099 7 0,091 9 0,091 6 0,089 5 0,001 1

16



MpopomkeHne TadnuLbl 2

© 0o N O 0o b~ w

12
13
14
15
16
17
56
57
58
59
60
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

KomnoHeHT

MponaH

H-ByTaH
2-MeTtunnponaH
H-lMeHTaH
2-MeTnnbyTtaH
2,2-OumeTnnnponaH
H-T'ekcaH
2-MeTtnnneHTaH
3-MeTunneHtaH
2,2-AnmeTnnbyTtaH
2,3-AnmeTnnbyTaH
H-MenTaH

H-OkTaH

H-HoHaH

H-[ekaH
H-YHOeKaH
H-[logekaH
H-TpuaekaH
H-TeTpagekaH
H-lMeHTanekaH
OTeH

MponeH

1-byTteH
umc-2-byteH
TpaHc-2-byteH
2-MeTtunnponeH
1-MeHTeH
MNponagveH
1,2-byTtagueH
1,3-byTtagueH
OTUH

LiuknoneHtaH
MeTunumknoneHTaH
OTUALUMKIONEHTAH
LinknorekcaH
MeTtunuuknorekcaH
TnAuMKNorekcaH
BeHson

Tonyon
OTun6eHson
o-Kcunon

MeTaHon

FOCT 31369—2021

KoathdprLMEHTbI CyMMMPOBAHMS YT Pa3/IMUHbIX CTaHAAPTHBIX
Temneparypax 13MepeHuii

0°C
0,146 5
0,202 2
0,188 5
0,258 6
0,245 8
0,224 5
0,331 9
0,311 4
0,299 7
0,253 0
0,283 6
0,407 6
0,484 5
0,561 7
0,671 3
0,722 8
0,856 7
0,912 9
1,0135
1,1176
0,086 8
0,138 1
0,196 4
0,207 5
0,207 2
0,196 6
0,262 2
0,141 7
0,206 3
0,199 3
0,093 6
0,240 9
0,281 7
0,422 7
0,293 9
0,366 7
0,527 5
0,275 2
0,372 6
0,412 9
0,485 2
0,580 6

15°C
0,134 4
0,184 0
0,172 2
0,236 1
0,225 1
0,204 0
0,300 1
0,282 6
0,276 2
0,235 0
0,263 2
0,366 8
0,434 6
0,503 0
0,599 1
0,640 2
0,761 5
0,806 1
0,894 0
0,984 9
0,079 9
0,126 7
0,177 6
0,187 0
0,186 8
0,177 7
0,229 7
0,131 3
0,186 2
0,173 9
0,083 6
0,222 1
0,261 2
0,368 4
0,268 6
0,331 7
0,454 7
0,252 7
0,335 9
0,379 7
0,441 1
0,446 4

15,55 °C
0,134 0
0,183 4
0,171 7
02354
0,224 4
0,203 3
0,299 0
0,281 6
0,275 4
0,234 4
0,262 5
0,365 4
0,432 9
0,501 0
0,596 7
0,637 4
0,758 3
0,802 6
0,890 0
0,980 4
0,079 7
0,126 3
0,177 0
0,186 3
0,186 2
0,177 0
0,228 7
0,131 0
0,185 5
0,173 1
0,083 3
0,221 5
0,260 5
0,366 6
0,267 7
0,330 5
0,452 4
0,252 0
0,334 7
0,378 5
0,439 6
0,442 3

oo
0,130 8
0,178 5
0,167 3
0,229 5
0,218 9
0,197 9
0,290 7
0,274 0
0,269 0
0,229 5
0,256 9
0,354 7
0,419 8
0,485 6
0,577 8
0,615 9
0,733 5
0,774 8
0,858 9
0,945 9
0,077 8
0,123 2
0,172 1
0,181 0
0,180 9
0,172 1
0,220 8
0,128 2
0,180 3
0,167 3
0,080 8
0,216 4
0,254 8
0,353 1
0,261 0
0,321 3
0,434 5
0,246 0
0,325 1
0,369 4
0,427 7
0411 7

us)

0,001 6
0,003 9
0,003 1
0,010 7
0,008 8
0,006 0
0,027 1
0,022 1
0,023 4
0,017 3
0,020 7
0,100 1
0,100 2
0,100 6
0,100 6
0,100 6
0,100 6
0,100 6
0,100 6
0,100 6
0,001 0
0,001 6
0,004 1
0,004 5
0,004 3
0,003 7
0,010 2
0,002 5
0,011 0
0,003 8
0,002 4
0,013 7
0,026 2
0,100 6
0,032 5
0,066 8
0,100 6
0,027 4
0,100 2
0,100 2
0,100 4
0,023 3
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OKOH4YaHue Tabnuubl 2

KoadhehMLIMEHTbI CYMMMPOBAHNS 3 MPY Pa3/INUHbIX CTaHAAPTHBIX

j KOMMOHEHT TemnepaTtypax 13mepeHuii usg)
0°C 15°C 15,55 °C 20 °C
40  MeTaHTHON 0,190 9 0,170 0 0,169 3 0,164 0 0,011 7
41 Bopgopona -0,01 -0,01 -0,01 -0,01 0,025 0
42  Bopa 0,309 3 0,256 2 0,254 6 0,241 9 0,015 0
43  CepoBopgopop 0,100 6 0,092 3 0,092 0 0,089 8 0,002 3
44  AmMmuak 0,123 0 0,1100 0,109 6 0,106 2 0,002 1
45 LinaHucTbiin BOAopoL 0,317 5 0,276 5 0,275 1 0,264 4 0,007 6
46  MoHokcupa yrnepoga 0,025 8 0,021 7 0,021 5 0,020 3 0,001 0
47  Kap6oHuncynsdug, 0,121 1 0,111 4 0,111 0 0,108 4 0,005 4
48  Cepoyrnepog 0,218 2 0,195 8 0,195 1 0,189 4 0,009 8
49  Tenwi -0,01 -0,01 -0,01 -0,01 0,025 0
50  HeoH -0,01 -0,01 -0,01 -0,01 0,025 0
51  AproH 0,030 7 0,027 3 0,027 2 0,026 2 0,001 0
52  Asot 0,021 4 0,017 0 0,016 9 0,015 6 0,001 0
53  Kucnopog 0,031 1 0,027 6 0,027 5 0,026 5 0,001 0
54  [dwvokcupg yrnepoga 0,082 1 0,075 2 0,074 9 0,073 0 0,002 0
55  [Auokcug cepbl 0,157 9 0,140 6 0,140 0 0,135 6 0,003 5
MpumeyaHne — 3HayYeHus S, 1 u(Sj), NPMBELEHHbIE Bbllle, OTHOCATCA K AassieHuto p0, pasHomy 101,325 klla.

Ta6nuuya 3 — Bbiclias mMonspHas TensaoTa cropaHus Ans KOMNOHEHTOB MPUPOAHOIO rasa npy pasinyHbIX cTaHA4apT-
HbIX TemMnepaTypax cropaHvst ANns naeanbHoro rasa

Belicwas Tennota cropanus [{Ho)°Gj (T4, kK « monb-1,

j KOMMOHEHT 1aeanbHOro rasa nMpu pas/iiHbIX CTaHAAPTHBLIX TeMrepaTypax n(Ho)
0°C 15°C 15,55 °C 20 °C 25°C

1 MeTaH 892,92 891,51 891,46 891,05 890,58 0,19
2 OTaH 1564,35 1562,14 1 562,06 1561,42 1 560,69 0,51
3 MponaH 2 224,03 2221,10 2 220,99 2 220,13 2219,17 0,51
4 H-ByTaH 2 883,35 2 879,76 2 879,63 2 878,58 2 877,40 0,72
5 2-MeTunnponax 2 874,21 2 870,58 2 870,45 2 869,39 2 868,20 0,72
6 H-TeHTaH 3 542,91 3 538,60 3 538,45 3 537,19 3535,77 0,23
7 2-MeTunbyTaH 3 536,01 3531,68 3531,52 3 530,25 3528,83 0,23
8 2,2-OnmeTnnnponaH 3521,75 3517,44 3517,28 3 516,02 3 514,61 0,25
9 H-I'ekcaH 4 203,24 4 198,24 4 198,06 4 196,60 4 194,95 0,32
10 2-MeTunneHTaH 4 195,64 4 190,62 4 190,44 4 188,97 4 187,32 0,53
n 3-MeTunneHTaH 4 198,27 4 193,22 4 193,04 4 191,56 4 189,90 0,53
12 2,2-AumeTtunbyTtaH 4 185,86 4 180,83 4 180,65 4 179,17 4 177,52 0,48
13 2,3-AnmeTunbyTaH 4 193,68 4 188,61 4 188,43 4 186,94 4 185,28 0,46
14 H-TenTaH 4 862,88 4 857,18 4 856,98 4 855,31 4 853,43 0,67
15 H-OKTaH 5522,41 5 516,01 5515,78 5 513,90 5 511,80 0,76
16 H-HoHaH 6 182,92 6 175,82 6 175,56 6 173,48 6 171,15 0,81
17 H-[lekaH 6 842,69 6 834,90 6 834,62 6 832,33 6 829,77 0,87
56 H -YHAekaH 7 502,22 7 493,73 7 493,42 7 490,93 7 488,14 1,54
57 H -JonekaH 8 162,43 8 153,24 8 152,91 8 150,21 8 147,19 1,13
58 H -TpuaekaH 8 821,88 8 811,99 8 811,63 8 808,73 8 805,48 1,21

=
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OKoH4aHue Tabnuupbl 3

Bbicwwas Tennorta cropanms [(He)°Gj (T,), kK ¢ Monb 1,

j KOMMOHEHT naeasibHOro rasa npy pas/iMyHbIX CTaHAAPTHbIX Temnepatypax W(He)
0°C 15°C 15,55 °C 20 °C 25°C
59 H-TeTpagekaH 9481,71 9471,12 9470,73 9 467,63 9 464,15 1,32
60 A-neHTagekaH 10 141,65 10 130,23 10 129,82 10 126,52 10 122,82 1,44
18 oTeH 1413,55 1412,12 1412,07 1411,65 1411,18 0,21
19 MponeH 2 061,57 2 059,43 2 059,35 2 058,73 2 058,02 0,34
20 1-byTeH 2 721,57 2 718,71 2 718,60 271776 2716,82 0,39
21 uac-2-byteH 2714,88 271194 2711,83 2 710,97 2 710,00 0,50
22 TpaHc-2-byTeH 2 711,09 2 708,26 2 708,16 2707,33 2 706,40 0,47
23 2-MeTtunnponeH 2 707,88 2 702,06 2 701,96 2701,13 2 700,20 0,42
24 1-MeHTeH 3 381,32 3 377,76 3377,63 3 376,59 3375,42 0,73
25 Mponaguex 1 945,26 1943,97 1943,92 1943,54 1943,11 0,60
26 1,2-byTtaaueH 2 597,15 259512 2 595,05 2 594,46 2 593,79 0,40
27 1,3-byragueH 2 544,14 2 542,11 2 542,03 2 541,44 2 540,77 0,41
28 ITWH 1 301,86 1301,37 1301,35 1301,21 1301,05 0,32
29 LinknoneHTaH 3 326,14 3322,19 3 322,05 3 320,89 3 319,59 0,36
30 MeTtunuuknoneHTaH 3 977,05 3972,46 3972,29 3 970,95 3 969,44 0,56
31 STUNUMKIONEHTaH 4 637,20 4 631,93 4 631,74 4 630,20 4 628,47 0,71
32 LinknorekcaH 3 960,68 3 956,02 3 955,85 3 954,49 3 952,96 0,32
33 MeTunuuknorekcaH 4 609,33 4 604,08 4 603,89 4 602,36 4 600,64 0,71
34 STUNuMKIorekcaH 5 272,76 5 266,90 5 266,69 5 264,97 5 263,05 0,95
35 BeHson 3 305,12 3302,90 3 302,81 3302,16 3301,43 0,27
36 Tonyon 3 952,77 3949,83 3949,72 3 948,86 3947,89 0,51
37 OTunbeH3on 4 613,16 4 609,54 4 609,40 4 608,34 4 607,15 0,66
38 o-Kcunon 4 602,18 4 598,64 4 598,52 4 597,48 4 596,31 0,76
39 MeTaHon 766,60 765,09 765,03 764,59 764,09 0,13
40 MeTaHTMonN 1241,64 1240,28 1240,23 1239,84 1239,39 0,32
41 Bopopos 286,64 286,15 286,13 285,99 285,83 0,02
42 Boga (cM. npumevaHue 2) 45,064 44,431 44,408 44,222 44,013 0,004
43 CepoBoAopos 562,93 562,38 562,36 562,19 562,01 0,23
44 AMMUMaK 384,57 383,51 383,47 383,16 382,81 0,18
45 LinaHncTolli BOgopo4, 671,92 671,67 671,66 671,58 671,50 1,26
46 MoHokcug yrnepoga 282,80 282,91 282,91 282,95 282,98 0,06
47 Kap6oHuncynbthng 548,01 548,14 548,15 548,19 548,23 0,24
48 Cepoyrnepog, 1 104,05 1104,32 1 104,33 1 104,40 1 104,49 0,43
MpumeuvaHunsa
1 Bce 3HayeHua [(Hc)°Gj (M) gna = 25 °C B3aTbl u3 [1], 3a ucknoyeHmem metaHa (/ = 1), Bogbl (CM. npumeya-
HVe 2) N H-anKaHoB — C15. 3HaueHua gna L = 20 °C, 15,55 °C, 15 °C u 0 °C nosny4yeHbl nyTeM nepecyeTa u3

COOTBETCTBYIOLMX 3HAaYeHnA npu 25 °C.

2 He paBHasa Hyno Tennota cropaHusi Bogsl (J= 42) BbiBegeHa (hoOpMasibHO U3 onpeAenieHns BbiCLLel TennoThl Cro-
paHvsa Npu yCnoBuUM KOHAEHCAaLMN A0 XUAKOrO COCTOSHMS BCEro BOASHOIO napa B MpoAyKTax ropeHusi. Takum obpasom,
NGO NPUCYTCTBYIOLWNIA BOAAHOM Nap B rase BHOCUT CBOW BKMag CKPbITOM TENMOTbl MCMAPEHUS B BbICLUYH TEN0TYy
cropaHusi cMecu. 3HauyeHusi CTaHAAPTHOW 3HTa/IbMMKU UCMapeHus Boabl NpuBeAeHsbl B Tabnvue A.5 npunoxeHus A.
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MpunoxeHue A
(o6sa3aTenibHOE)

3HayeHns BcnomMmoraTesibHbIX KOHCTaHT

A.1 TazoBas NOCTOAHHas

3HauyeHVe 1 cTaHfapTHas HeonpeAeneHHOCTb MOJIIPHON ra3oBoli NOCTOSIHHOW R B COOTBETCTBMM C AeicTByloLL el
pekomeHgauueli [2] npuseaeHbl B Tabnnue A.1.

Ta6bnuuya Al — YHuBepcanbHasa rasobast NOCTOSIHHAA

YH1BepcasibHas rasosas noctosHHaA R Dk e Mo/ 1K 1 CraHpgpTHas HeorpeaeneHHoCTs u(R) [k eMob 1 <K 1
8,314 462 1 0,000 007 5

A.2 ATOMHble MaccCbl 9/1EMEHTOB

3HaueHne aTOMHON Macchbl B KI ® KMO/Ib 1 KaXJoro n3 afieMeHTOB: yriepos, BOLOPO/, asoT, KNCI0pog 1 cepa Heobxo-
OVMO ANs BblYMCNEHWIA no chopmyne (26). 3Tv 3HaYeHWs B COOTBETCTBMU C pekomeHgauveit [3] npueeaeHbl B Tabnvue A.2.

Tab6nuuya A.2 — ATOMHble MacCbl 3/IEMEHTOB

NeMEHT ATOMHas1 Macca A, K « KMO/b-1 CrarigprHan ;efnmm A,
yrnepog C 12,010 7 0,000 4
Bogopoa H 1,007 94 0,000 035
asoT N 14,006 7 0,000 1
kncnopog O 15,999 4 0,000 15
cepa S 32,065 0,002 5
renuii He 4,002 602 0,000 001
HeoH Ne 20,179 7 0,000 3
aproH Ar 39,948 0,000 5

A.3 CBoiicTBa Cyxoro Bosayxa

3HaueHVe MONsPHOI Macchbl Cyxoro Bo3ayxa (pMKCUpPOBaHHOIO CTaHAApPTHOrO COCTaBa, OKPYr/IeHHOe 10 NSATOro 3Ha-
Ka nocne 3anaToid, npusegeHo B Tabnuue A.3 [4].

Tabnuya A.3— MonspHas macca Cyxoro Bosgyxa

MornsapHaa mMacca Man, kr maviorib-1 CraHgapTHast HeonpeaeneHHoCTb M(Mak), Kr « kvorb-1
28,965 46 0,000 17

YkasaHHas cTaHfapTHasi HeonpeneieHHOCTb BbiBeJEHa UCKIHUYUTENIbHO U3 U3BECTHbIX HEONpeAesieHHOCTel 3Ha-
YeHuWii MOMISIPHOW MaccChl COCTABASIOWMX KOMMOHEHTOB CyXOoro Bo3gyxa. [lonyck Ha HeonpegesieHHOCTb MO COCTaBy He
cenaH, T. e. COCTaB BO3AyXa B3AT A/ HACTOSLLEro CTaHAapTa Kak TOUYHbINA.

3HaueHns KoahhULUMEHTA CKUMAEMOCTU CyXOro BO3Ayxa CTaHAApPTHOrO cocTaBa Npu pasfinyHbIX CTaHAAPTHBIX yC-
NIOBUAX M3MEpPEHUii npuBeaeHbl B Tabnuue A.4.

Ta6nuua A.4— KoadhhmumneHT cXxMMaeMoCTh Cyxoro Bo3gyxa npu pasfimyHblX CTaHAaPTHbIX YCNOBUAX

CraHfapTHble ycrioBus KoadpbcpmupeHT oxmmaemocTn Zair CraHgapTHas HeonpeaeneHHoCTb u(Zair)
0 °C, 101,325 kia 0,999 419 0,000 015
15 °C, 101,325 «kMNa 0,999 595 0,000 015

15,55 °C, 101,325 «lMa 0,999 601 0,000 015

20 °C, 101,325 kMa 0,999 645 0,000 015

Kaxgoe 13 aTux 3HaueHuii BbIYNC/IEHO B COOTBETCTBUM C [5] 1 [6]. /19 TpeX camblX BbICOKUX TeMMepaTtyp 3HayeHus
corfiacoBaHbl C HeaBHUMU gaHHbIMK No cocTaBy CIPM-2007 [4], pacxoxeHune He npesbiwaeT 2—3 eNHULL Ha MWU/T/TUOH,
HO 3TOT cocTaB HefocToBepeH npu O °C. 3HayeHus cTaHfapTHOW HeonpeneneHHOCTN B3ATbl HENOCPeACTBEHHO u3 [4].
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A4 CTaH,qapTHaﬂ QHTaNbNUA ncnapeHunsa soAbl

3HauyeHns cTaHAapTHON MOMAPHOW 3HTaNbNMM UCNapeHUsi BoAbl TPEBYTCS ANS KaXA0ro U3 nATU 06bIYHO UCMOSb-
3yeMbIX CTaHAAPTHbIX YCI0BWI CropaHusl, YTobbl 06/1er4nTb BbIYMCIEHNS PA3HOCTW MEXAY BbICLLER 1 HU3LWeNn (MONspHONA)
TEN/I0TOl CropaHua ngeanbHOro rasa A5 KaXxAoro KOMNoHeHTa. 3HaueHus, npuBefeHHble B Tabnvue A.5, 6bim Bblunce-
Hbl C MCMO/Ib30BaHMEM CMpaBOYHbIX MaTepuanos [7] u [8].

Ta6nunua A5 — CraHgapTHas sHTaNbNUSE UCNapeHus Boapl

Tewvneparypa, °C OHTanbmA rcraperns L°, khx mvionb-1 CraHggptHas HeornpeaesieHHoCTb U(L®), kI  Moris-1
0 45,064 0,004
15 44,431 0,004
15,55 (60 °F) 44,408 0,004
20 44,222 0,004
25 44,013 0,004
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MpunoxeHve B
(o6sa3aTenibHOE)

dopMy/bl BblYNCIEHUA HeonpeaesleHHOCTHU

B.1 O6wwme nonoxeHus

dopmynbl, NpUBELEHHbIe B faHHOM MPWIOXEHWUW, AO/KHbI UCTMO/b30BATLCA B BbIYUC/EHUAX HeonpeneneHHOCTH
LNsi Tex nokasaTeneil, KoTopble MOXHO BbIYUC/IUTL B COOTBETCTBMM C HACTOALMUM CTaHAAPTOM. [MOCKO/IbKY XapakTepucTu-
KU U CBA3aHHbIE C HAMW HeonpeaeneHHOCTW A5 uaeanbHOro rasa Bpsf M NoTpeGyloTcsl B KAYECTBE KOHEYHOTo pesy/b-
TaTa, B flaHHOM MPUIOXEHUN NPUBEAEHBI (DOPMY/Ibl A5 peasibHOoro rasa.

B ToM cfyyae, ecniv noTpebyeTca HEONPeLe/eHHOCTb, CBA3aHHAA C nokasaTesieM WAeasibHOro rasa, ee MOXHO no-
NY4nTb, NOACTABMB B COOTBETCTBYIOLLYIO (popMysy s =0 1 u(s) = 0.

B.2 MonsipHaa macca
_'N N " /N N
W—m“m b@)umxn\;_ X - (B.1)

17=1

B.3 KoadhpmymeHT cymmmnpoBaHus

N N

U2(8) = x X s/-u(x/) r(xi>xj)-sj u(xj) +X xf eu (s/y (B.2)
v=1y=| =

B.4 KoahhnumeHT cxxumaeMocTun

N N n
u2(z) = 4-s2 (X X : (*/.k;) .. U(XJ)/ +g1<>¢'"3g) (B.3)

v'=i 7=
B.5 BbiCllasa MoNnspHas Tensiota cropaHus

N N
u2(He)g) = A A [(H e)g] mufxj)r{xi,xj)[{Hc)°G] mu{Xj)+£x2 n2mM(Hc)G] . (B.4)
J i=1 v Vi

B.6 Bbicllasa maccoBas Tensiota cropaHus

I"xf u2|[(Hc)el.
2 1T [(He)bl.
XX Mo ) r(xiox)- (H>4 TS T p— A 1

HYGI A2 tHoe ™ Hoe  m " s

(B.5)
nn
X X x/-u(Mi)er(u -Mj mxy eu(Mi)
L F17=L
M2
B.7 Bbicliasgs o6beMHas TensiotTa cropaHus
[<Hc&] 5. .g - ‘ X x2'u2([(Hc)oly
' UK r(Xj, X:)m 5 2SY S iy w1
HUG |, yy (HOG (He)6 U ) (He)2
(B.6)
4ms2-"x2.u2(si)
- W
roe s=V z , ;05 . (B.7)
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B.8 Hu3wan monapHas TensoTta cropaHus

N N
= i i,xj)- - —mh ot/
n2(Hew =X S =y b BT (xTX]) [z e
( "2
Xx/-bi (8.8)
-1 x2-y2([(Ho)bl)- A4

B.9 Hu3was maccoBas Tensiota cropaHus

v w \ \ \
iTmn
249 144 U +
| v j -5S (Ho)w M
(B.9)
rn
p f “2([w °1) s i x eu(Mi)mr(Mj,MjmXjmu(M;jj /X*,I‘J
=1 "
(Heit M* 2(Hc)w 2(0
B.10 Huswas o6bemHasa TenaoTa cropaHus
u(Hv)v 2esfes 2-SjS UEXG) +
v (™M)nl/
‘ (B.10)
1 7
Xoto(HG) SXe9) Kot
1 2{L°).
(HC)2 (?)  2pow ™)
B.11 MNnoTtHoCTb
2. nn o, . .
~ M 288 ooOre . xomues) WM 298
(- ) fay=i Mz M
4-s24Xx2-w26/) B11)
Y Y % M (MM Pu(Mpexy oD E N6 -
+£ ti M2 + Z; : )'
B.12 OTHOCUTENbHasA NJOTHOCTb
- v .IM' 2-Sj- Mi)r(Mi,Mj Mj)xj
IFe((3G)32 vrfH.?2 sz o) oo, 28579) _t/()wy)(xzr..u.{-_wr( i, Mj)u{Mj)x]
[=ly=i
(B.12)

4 s X x/ (sh) . )
/=1 AW a4  'e(zai,)'2

V Mair Y V Mair |/
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B.13 Unucno Bo66e Bbicllee

[(Hobl g wm 7 S's M v2[(He)a],
u(xi) r(xi,xj Yu{xj)- ' =1 -+
W b1 (HOG 2 2-M (HoG  z  2-M (Hc)l
(B.13)
n T N
2 f,xf u2(S) X | X eWM,)w(MhM j)mU{M;j)-Xy
= J=1 71 n(T n(Ma u Za
40T R \ 2' Aair V2 Zair
B.14 Yncno Bob66e Huswee
10 >
He)c],.-yb, . .
fuCrw)f _— ses M Sm®s M
|u4)_,=X12:<1 (HON Z 2M z 2m
B el 2£2V(9) X X /@mVMMmry
= L J M . f=1=2 u(Ma\n\ 1 w(zair)
(HciN 4nr 2-M, 2z (B.14)
(N 2
X x/ bl
=i

2(He)n ezle
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MpunoxeHune C
(cnpaBoyHoOe)

KoadhcpmnumeHTbl nepecuyeTa eguHUL, BesIMYUH

C.1 O6wme NonoxeHms

B HEKOTOpPbIX M3BECTHbIX 3ajayax 3HAYeHWs BesIMYMH, pacCMaTpuBaEMbIX B HACTOsALWEM cTaHgapTe, TpebyloTca B
eAuHNLAaX N3MepeHns, oTanyalLWwmxca oT MexayHapogHoi cuctemsl eguuny, CU, MCnonb3yowmxcs B OCHOBHOM TEKCTe.
B Takmx cnyyasax ans npeo6pasoBaHns Be/IMUUH U3 efuHUL, cucteMbl CU, npuBeAeHHbIX B OCHOBHOM TEKCTE, B Te Xe ca-
Mble BE/IMYUHBI B eiVHULAxX TpebytoLeiics cMCTeMbl N3MEepPeHUsi HEO6XOAMMO UCMOMb30BaTb YNC/I0BbIE KO3((ULNEHTLI.

YT06bl MONYYMTb 3HAYEHWE BesIMYMHblI B APYrOi cucTeMe eauHUL, U3 3HaYeHus BenNnyuHbl B eduvHuuax CW, ato
3HauYeHne AensT Ha KoahuUMeHT nepecyeTa, NPUBEAEHHbIN B Tabnnuax, NCNOMb3ys 06blUHbIe NpaBuia OKPYINeHUs, U
npeAcTaBNaloT pe3ynbTar C yka3aHHOW TOYHOCTbIO.

KoadhchmumeHTsl nepecuyeTa, NpMBELEHHbIE 06bIYHBLIM LIPUAITOM, ABASKTCA NPUBAMKEHHBIMU, HO A0CTATOYHO TOY-
HbIMW 4N1A Uenei HacTosWero crtaHgapTta, korga 3HadeHusa B eguHunuax CU, nonyyeHHble MeTOAOM A1 0CO6bIX CriyvaeB
(11.5.4), Hy>xHO NpeobpasoBaTb B eAUHULLI Apyroli cuctembl (He CU) 1 npeacTtaBuTb C YKadaHHOM TOYHOCTLIO MOC/ie OKpy-
rneHusl. KoadppmumeHTsl nepecyeTta, NpUBEAEHHbIE KYPCUBOM, SIBMISKOTCA TOUYHBIMU.

KoathbhmumeHTbl nepecyeTa AN nokasaTesnei, BbIYNCIEHHbIX HA OCHOBE 0Obema, NPUMEHSTCA TOMbKO, ecn no-
kasaTeslb, BblpaXeHHbI B eavHuuax CU n B Apyrnx eanHULAaxX, OTHOCUTCA K OOHUM U TEM Xe AaB/IeHU0 1 Temneparype.

C.2 MonsapHaa TensoTta cropaHus
Ta6nnuya C1

Eoyrvua cvictevisl O/ EmvHiLa ApyToii crcTeMb! KoadudiuyieHT nepecyeta To4YHOCTL OKpyT/IEHNA
«[hK * monb-1 BTEM mhyHT-MO/b-1 0,002 326 1

C.3 MaccoBas TennoTa cropaHus
Ta6nnuya C.2

Eomua cvctevisl A EmvHiLa apyroin crcTemsl KoadhdwmupieHT nepecyeta TO4HOCTb OKPYT/IEHNS
MOx e kr-1 BTEM e (pyHT-1 0,002 326 1

C.4 O6beMHas Tensota cropaHns u yncna Bobbe

Tab6nuya C.3

Epnua crictevisl EoyHvua opyroin cuctembl KoadhdmupeHT nepecyeta TO4HOCTL OKPYT/IEHS
KBTY * M-3 3,6 0,001
MIOX ¢ m-3 BTEM -dpyT-3 0,037 258 9 01
KKan/mr3 0,004 186 8 0,000 000 1
w =+ -8 KKan/mr3 4,186 8 0,000 1

C.5 MNnotHoCTb
Tabnuya C4

EmvHnua cvictembl G/ EvHiLa apyroli crcTembl KoathdmupieHT nepecyeta TOHHOCTL OKPYT/IEHUS
Kr « M-3 PyHT-chyT'3 16,018 46 0,000 01

C.6 CogepxaHve napos BOAbI

Ta6nuya CS5

EgvHnua gpyroii KoadhdpmupmeHT nepecueTa
EpnHuua cuctemsl CA CCTEMb! (179 WaeanbHoro raza) TOYHOCTH OKpYyr/ieHus
r mv~3 (npn 20 °C n 101,325 kMa) MonsipHas gons, % 7,489 0,001
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MpunoxeHue D
(cnpaBo4yHOE)

MpuMepbl BblUNCAEHWI

D.1 O6wwe nosioxeHus

B faHHOM MpUNOXeHUW AaHbl NPMMEpPbl BbIYUCAEHUI NOKa3aTe e, BKAYEHHbIX B HACTOAWMIA cTaHgapT. 31 npu-
Mepbl 0becneunBaloT NOATBEPXAEHHbIE Banugaumein pesynbTaTbl, KOTOPbIE MOXHO UCMOMb30BaTh A5 BepudmKaummn Bbl-
6paHHbIX MeToAoB. UT0o6bI 06/1erynTb BepUchUKaLMo TOr0 WX MHOTO MeTofa M 06ecneynTb OTCYTCTBUE MOrpeLuHocTel
OKPYT/IEHUS, KOTOPbIE MCKaXKalT KOHEYHbI pe3ynbTaT, OCTaBMAAKT 3HAKOB MOC/e 3ansTo Ha KaXAOM MPOMEXYTOYHOM
3Tane 60/bLe, YeM CTPOro TpebyeTcs.

Kpome Toro, B kauyecTBe Heo6s3aTesIbHOTO MPUIOXKEHNUS K HACTOsILEeMy CTaHAapTy MOXHO 3arpy3unTb KpynHodop-
MaTHyto Tabnuuy Excel® 1S06976examples.xIsx, No KOTOPO MOXHO NMPOBEPUTbL NpUMepbl 6onee AeTanbHO, CM. CCbIIKY
http://standards.iso.org/iso/6976.

D.2 Mpumep 1. MNMpocTasa cMmecb U3 NATU KOMIMOHEHTOB

D.2.1 O6uwme NonoxeHns

B faHHOM npumMepe BblUMC/IEHWI pe3ynbTaTbl MPOMEXYTOUHbIX 3TAanoB pacyeToB OrpaHMyeHHoro Habopa nokasa-
Tenew npegctaBneHbl A8 NPOCTON ra3oBoi CMECH U3 NATU KOMNOHEHTOB. CMecChb M0 HEO6X0AMMOCTU ynpoLeHa, YTo6bl
OrpaHMunTb pasmep mMaTpul, cofepXalinx 3Ha4eHUss aNemMeHToB r[xjtxj) n r(V/;,My). NMokasaTenn BbIMUCASAOT Npu cTaHOapT-
HbIX ycnoBusix cropanms 15 °C n 101,325 kMa 1 cTaHAapTHbIX ycnoBuax nsmepennii 15 °C n 101,325 «Ma.

D.2.2 AHanu3 cocTtaBa

B oTueTe No usMepeHuto MOSIAPHON A0NM KOMMNOHEHTOB B Npo6e MpUpOAHOro rasa npeAcTaBfieHa cnegylias WH-
dopmauua gna HOpManM3oBaHHOTO cocTaBa (OKPYI/IEHHOro A0 LUECTOr0 3Haka Mocsie 3anAaToii) U CBA3aHHbIX C HAUM He-
onpefeneHHocTeN.

KomnoHeHT X/ n(x)
MeTaH 0,933 212 0,000 346
JTaH 0,025 656 0,000 243
MponaH 0,015 368 0,000 148
A3oT 0,010 350 0,000 195
Ovnokecnpg yrnepoga 0,015 414 0,000 111
Cymma 1,000 00 —

D.2.3 BbluncneHne MonsipHOM Maccbl

KomnoHeHT * M X. L
MeTtaH 0,933 212 16,042 46 14,971 016 2
JTaH 0,025 656 30,069 04 0,771 451 3
MponaH 0,015 368 44,095 62 0,677 661 5
AsoT 0,010 350 28,013 40 0,289 938 7
Ovnokecnpg yrnepoga 0,015 414 44,009 50 0,678 362 4
Cymma 1,000 00 — 17,388 430 1

Mo copmyne (5) — monsipHaa macca M = 17,388 «430 kr ¢ Mo/b-1.
D.2.4 BbluncneHne mMonsipHoOro o6bema peasibHOro rasa

KomroHeHT msi
MeTaH 0,933 212 0,044 52 0,041 546 6
AraH 0,025 656 0,091 90 0,002 357 8
MponaH 0,015 368 0,134 40 0,002 065 5
A30T 0,010 350 0,017 00 0,000 176 0
[Ovokcug yrnepoga 0,015 414 0,075 20 0,001 159 1
Cymma 1,000 00 0,047 305 0

26


https://files.stroyinf.ru#       

p2 = 101,325 kMa;
p0= 101,325 «la;

no dpopmyne (1) — koadppuymeHT cxnmaemocTn Z = 0,997 762 24,
no chopmyne (B.7) — koadppmumeHT cymmmnpoBanus s = 0,047 305; 2= 288,15 K;
n3 Al — rasosad noctostHHad R = 8,314 462 1 [ ¢ Mosib-1 ¢ K-1;

no chopmyne (11) — monsipHblii 06bem V = 0,023 591 917 m3 mmonb-1.

D.2.5 BbluncrieHve BbICLLEN MOMASAPHONM TENNOTbl CropaHus

KoMnoHeHT

MeTaH
JOTaH
MponaH

A3oT

Owvokeng yrnepoga

Cymma

X,
0,933 212
0,025 656
0,015 368
0,010 350
0,015414

1,000 00

(H)°G)
891,51
1562,14
2221,10

0,00
0,00

Mo copmyne (2) — Bbicwasd TensoTta cropaHua (Hc)G = 906,179 959 kx * monb-1.
D.2.6 BbluncneHvne HeonpeaenieHHOCTU BbICLUEN MOJIAPHON TennoTbl cropaHns

KOMMOHeHT

MeTaH
JTaH
MponaH

A3o0T

Avokecng yrnepoga

Cymma

KomnoHeHT

CH4

C2H6

N318

M2
o

%

KOMMNOHEHT

MeTaH

OTaH

MponaH

A3o0T

[Ovnokeug yrneposa

Cymma

Mo copmyne (B.4)

no choopmyne (4) — Bbiclas maccoBasi TennoTa cropaHua (Hm)G= 52,113 961 M/x mkr-1.

(H)sX uX
891,51 0,000 346
1562,14 0,000 243
2221,10 0,000 148
0,00 0,000 195
0,00 0,000 111
cH4 C2H6
1 0
0 1
0 0
0 0
0 0
x/ *2
0,933 212 0,870 884 637
0,025 656 0,000 658 230
0,015 368 0,000 236 175
0,010 350 0,000 107 123
0,015414 0,000 237 591
1,000 00 —

lix")

o O p» O O

UHo) G

0,19
0,51
0,51
0,00
0,00

u({Hc)G) = 0,615 609 872 kX * MO/b-1;

U({Hc)G) = 1,2 «x mmonb-1 (MCNonb3yT KOahunumneHT oxeata

({Ho)°G) mm(x)
0,308 462 46
0,379 600 02
0,328 772 80
0,000 000 00
0,000 000 00

O » O O O

u2((Hefo)t
0,036 1
0,260 1
0,260 1
0,000 0
0,000 0

— un2{{Hc)s) = 0,347 303 943 + 0,031 671 570 = 0,378 975 513;
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I (Ho o
831,967 830 1
40,078 263 8
34,133 864 8

0,000
0,000
906,179 958 8

[(Ho)°G)i mu(x)]2

0,095 149 089
0,144 096 175
0,108 058 679
0,000 000 00
0,000 000 00
0,347 303 943

r O O O O o

X2 ¢ U2((Hc)° Q)
0,031 438 935
0,000 171 206
0,000 061 429
0,000 000 000
0,000 000 000
0,031 671 570

K = 2 W BbIpaXalT pacLUMPEHHYI0 HeonpeaeneHHOCTb C TOYHOCTbIO 40 ABYX 3HAYaLmux Lmdp).
D.2.7 BbluncneHmne BbiCleli MaccoBOM TEMIOTbl CrOpaHuns
M3 D.2.5 — (Hc)G= 906,179 959 k/[x mmonb-1;
n3 D.2.3 — M = 17,388 430 Kr * KMONb-1;
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D.2.8 BbluncrieHne HeonpeaeneHHOCTU BbICLIEe MacCOBOM TEN/IOTbl CropaHus

Kommorent  (HO°Gi/(HO)G MM [(HerGL(HOG - LM\ nx) c}{gﬂgﬁf}? o Cﬁgﬂ%‘ﬁ”g}%fog
Meran 09838112 0,922 593 9 0,061 217 3 0,000346 0,000 021 2 0,044 864
Sran 17238739 1,729 255 6 -0,005 381 7 0,000243  -0,000 001 3 0,000 171
Mponas 2451 0584 2,535 917 3 -0,084 858 9 0,000 148  -0,000 012 6 0,015 773
Asor 00000000 1611 036 8 11,611 036 8 0,000 195  -0,000 314 2 9,869 159
[vokcuz 00000000 2,53 964 6 -2,530 964 6 0,000 111  -0,000280 9 7,892 564
yrnepoga
Cymma — — — — — 17,822 531

MpumevaHne — lNpegnonaraeTcs, YTO KOPPENALMOHHAA MaTpULA r(xyXy) Takas xe, kak B D.2.6.

KomroHeHT x/ */2 u(H° G W W i %2 * u((Hc)g)i X2 mu2{(Hc)°G)jl((Hc)G2 « 108
MeTaH 0,933 212 0,870 884 637 0,19 0,036 1 0,031 438 935 3,828 591

OTaH 0,025 656 0,000 658 230 051 0,260 1 0,000 171 206 0,020 849

MponaH 0,015 368 0,000 236 275 0,51 0,260 1 0,000 061 429 0,007 481
AzoT 0,010 350 0,000 107 123 0,00 0,000 0 0,000 000 000 0,000 000
Ounokeng, 0,015414 0,000 237 591 0,00 0,000 0 0,000 000 000 0,000 000
yrnepoga

Cymma 1,000 00 — — — 0,031 671 570 3,856 921
KomnoHeHT . ™.
MeTtaH JtaH MponaH Asor [Jvokeung yrnepoga
MeTtaH 1,000 000 000 000 O 0,996 804 383 768 0 0,994 233 563 614 8 0,000 000 000 00O O 0,755 086 685 092 8
OTaH 0,996 804 383 768 0 1,000 000 000 000 O 0,999 622 547 547 1 0,000 000 000 000 O 0,773 784 772 303 5
MponaH 0,994 233563 614 8 0,999 622 547 547 1 1,000 000 000 000 O 0,000 000 000 000 O 0,779 072 967 793 4
A3zoT 0,000 000 000 000 O 0,000 00O 000 00O O 0,000 000 OO0 00O O 1,000 000 OO0 000 O 0,000 00O 00O 000 O
Ovokeung 0,755086 6850928 0,773 784 7723035 0,779 072 967 7934 0,000 000 000 000 O 1,000 OOO 00O 00O O
yrnepoga
KowoHeHT v i) X, *ull -+ M) » LU}, M) mye u(V)]IM2

MeTaH 0,933 212 0,000 423 79 0,000 395 5

OTaH 0,025 656 0,000 827 10 0,000 021 2

MponaH 0,015 368 0,001 232 23 0,000 018 9 —
A3oT 0,010 350 0,000 200 00 0,000 002 1
[Oviokcup yrnepoaa 0,015414 0,000 500 00 0,000 007 7

Cymma 1,000 00 — — 0,064 425-10'8

Mo chopmyne (B.5) — [u(HmM)G)/(HM)G2 = [17,822 531 + 3,856 921 + 0,064 425] » 108 = 21,743 877 « 0" 8;

u{HmM)G = [21,743 877 + 10~8 + (52,113 961)2] 1/2 = 0,024 301 M/ mKr 1;

UHmM)G =0,049 M *K T 1(MCcnonb3yoT KOIMULMEHT oxBaTta 2 U BbipaxatoT pacluMpeHHY0 HeonpeaeeHHOCTb
C TOYHOCTbIO [10 ABYX 3HAualmx umdp).

D.2.9 BbluncnieHne BbiCWel 06bEMHOW TEM/I0Tbl CTOPaHMUSa peasibHOro rasa
M3 D.2.5 — (Hc)G=906,179 959 k[ mmo/b"1;

n3 D.2.4— V=0,023 591 917 M3 - monb“ 1;
no gpopmyne (10) — (HV)G= 38,410 611 MOx *m_3.
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D.2.10 BbluMcneHne HeonpeaesieHHOCTU BbiClleli 06 bEeMHO TenI0Tbl CropaHns

KomioHerT  {HJ'GJI(HOG ~ 2+s ms/Z [(Ff)[ZG)Sf (':2% TS I 4 AT CTS:'&T; 612+ 108
MeTaH 0,983 811 2 0,004 221 5 0,988 032 7 0,000 346 0,000 341 859 11,686 779
OTtaH 1,723 873 9 0,008 714 2 1,732 588 1 0,000 243 0,000 421 019 17,725 692
MponaH 2,451 058 4 0,012 744 1 2,463 802 5 0,000 148 0,000 364 643 13,296 435
AszoT 0,000 000 O 0,001 612 0 0,001 612 0 0,000 195 0,000 000 314 0,000 010
AOuokcung, 0,000 000 O 0,007 130 6 0,007 130 6 0,000 111 0.000 000 791 0,000 063
yrnepoga
Cymma — — — — — 42,708 979

MpumeyaHne — lpegnonaralT, YTO KOppenaunmoHHaa matpuua gri xj) Takas xe, kak B D.2.6.
KomrioHeHT Xi x[2 u((Ho)°Gi n2((Heys), X@ * u2((Hc)°Gj X2 * u2((Ho)°Gj/((Hc)G2 » 108
MeTtaH 0,933 212 0,870 884 637 0,19 0,036 1 0,031 438 935 3,828 591
OTaH 0,025 656 0,000 658 230 0,51 0,260 1 0,000 171 206 0,020 849
MponaH 0,015 368 0,000 236 275 0,51 0,260 1 0,000 061 429 0,007 481
AszoTr 0,010 350 0,000 107 123 0,00 0,000 0 0,000 000 000 0,000 000
Ovokeung, 0,015 414 0,000 237 591 0,00 0,000 0 0,000 000 000 0,000 000
yrnepoga
Cymma 1,000 00 — — — 0,031 671 570 3,856 921
KomrioHeHT *j ues,) X,2 mu2(s,) m108 4 -s2 2 *u2(s()/Z2 * 108
MeTaH 0,933 212 0,000 5 21,772 212 0,195 758
OTtaH 0,025 656 0,001 1 0,079 646 0,000 716
MponaH 0,015 368 0,001 6 0,060 461 0,000 544
A3soT 0,010 350 0,001 0 0,010 712 0,000 096
Ovnokcnpa yrnepoga 0,015 414 0,002 0 0,095 037 0,000 854
Cymma 1,000 00 — — 0,197 968

M3 Al — [u(R)/R]2 = 0,000 081 4 « 10"8;

no copmyne (B.6) — [u(Hv)GHv]2 = [42,708 979 + 3,856 921 + 0,197 968 + 0,000 081] « 10~8 = 46,763 949  10-8;

u(Hv)G=[46,763 949 m10~8 m(38,410 611)2]1/2 = 0,026 267 MAX * M~3;

U(Hv)G= 0,053 M *M"3 (MCnonb3ytoT KO3 PULNEHT oxBaTa 2 U BbipaXatoT pacllMpPeHHY0 HEONpPeaeNeHHOCTb C
TOYHOCTbIO A0 ABYX 3Haualux unudp).

D.3 Mpumep 2. MpocTast CMecb, cofepxalas BOASHON nap

D.3.1 O6uwme NnonoxeHus

B faHHOM MpuMepe BbINOMHATCA Te Xe npoueaypbl Y UCNoNb3yeTcs Ta Xe dopMa BblpaXKeHus, kKak B npumepe 1,
a OT/IM4YMA 3aK/valTca B TOM, YTO U3 NPOCTON NATUKOMMOHEHTHOM CMecu 34echb WUCK/IYEH MPonaH, a BMECTO Hero co-
OepXnNTCA BOAAHON Nap C M3BECTHbIM 3HAYeHMeM MOMApHoOW aonu. Kpome Toro, ctaH4apTHbIe YC/I0BUSA CrOpaHns M CTaH-
AapTHble YC/I0BMSA U3MEPEHUI n3aMeHeHbl Ha 15,55 °C (60 °F) n 101,325 kMa.

D.3.2 AHanuns coctaBa

B oTueTe no mamepeHno MOMSPHOW 40/IM KOMNOHEHTOB B Npo6e NpMpoAHOro rasa npefcraBieHa cnenylowas vH-
dopmauua gns HOpMasM30BaHHOTO cocTaBa (OKPYr/IEHHOTO A0 LUECTOr0 3Haka Nocne 3anAaToli) U CBA3aHHbIX C HUM He-
onpefesieHHOCTEN.

KomroHeHT */ n(x,)
MeTaH 0,931 819 0,000 350
OTaH 0,025 618 0,000 243
A30T 0,010 335 0,000 195
Oviokenp yrnepopa 0,015 391 0,000 111
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OKoHYaHWe Tabnuubl

KomrioHeHT *j n(x,)
Boga 0,016 837 0,000 162
Cymma 1,000 00 —

D.3.3 BbluncneHne mMosiipHOM mMacchbl

KomnoHeHT */ M; o y
MeTaH 0,931 819 16,042 46 14,948 669 0
JTaH 0,025 618 30,069 04 0,770 308 7
AsoT 0,010 335 28,013 40 0,289 518 5
[Ovokeup yrnepoga 0,015 391 44,009 50 0,677 350 2
Bona 0,016 837 18,015 28 0,303 323 3
Cymma 1,000 00 — 16,989 169 7

Mo copmyne (7) — monspHaa macca M = 16,989 170 kr « kmonb 1.
D.3.4 BbluncneHne mMonsipHoOro o6bema peasibHOro rasa

KoMnoHeHT *t s/ g
MeTaH 0,931 819 0,044 37 0,041 344 8
3TaH 0,025 618 0,091 60 0,002 346 6
AsoT 0,010 335 0,016 90 0,000 174 7
[Ovokcupg yrnepoga 0,015 391 0,074 90 0,001 152 8
Boaa 0,016 837 0,254 60 0,004 286 7
Cymma 1,000 00 — 0,049 305 6

p2 = 101,325 klla;

p0= 101,325 kMMa;

no gpopmyne (1) — koappuuymneHT cxumaemoctn Z = 0,997 569 O,

no popmyne (B.7) — koadppnumeHT cymmmpoBanmusa s = 0,049 306;
T2=288,70 K;

13 A1 — rasoBas noctosHHas = 8,314 462 1 I * Monb-1 «K-1;

no cpopmyne (11) — monsapHobli 06bem V - 0,023 632 824 m3 mmonb-1.
D.3.5 BbluncneHne BbICLWEA MOAAPHOWN TENSIOTbl CropaHust

KomroHeHT * ((Ho’G. X m((Hc)°’G)i
MetaH 0,931 819 891,460 830,679 365 7
OTaH 0,025 618 1562,060 40,016 853 1
A3oT 0,010 335 0,00 0,000
Avokeng yrnepoga 0,015 391 0,00 0,000
Boga 0,016 837 44,408 0,747 697 5
Cymma 1,000 00 871,443 916 3

Mo dpopmyne (2) — BbicWwasa MonspHasa Tensota cropanusa {He)°G = 871,443 916 k[x * Monb-1.
D.3.6 BbluncneHne HeonpeaeneHHOCTU BbICLUeli MOASAPHON Tens0Tbl CropaHus

KomnoHeHT (Ho)°s), U(Xi) {HO)°G)i u(x,) [Ho°Gj  u(x,)]2
MeTaH 891,460 0,000 350 0,312 011 00 0,097 350 864
3TaH 1562,060 0,000 243 0,379 580 58 0,144 081 417
AsoT 0,00 0,00 195 0,000 000 00 0,000 000 00
[vokcupg yrnepoga 0,00 0,000 111 0,000 000 00 0,000 000 00
Bopa 44,408 0,000 162 0,007 194 10 0,000 051 755
Cymma — — — 0,241 484 036

30



FOCT 31369—2021

KomroHeHT ooy
CH4 C2H6 n2 co2
CH4 1 0 0 0
C2H6 0 1 0 0
M2 0 0 1 0
oog 0 0 0 1
H2 0 0 0 0
KomnoHeHT X, ) u((Ho)®)i n2((He)?
MeTaH 0,931 819 0,868 286 649 0,190 0,036 10
OTaH 0,025 618 0,000 656 282 0,510 0,260 10
AsoT 0,010 335 0,000 106 812 0,000 0,000 00
Odvokeng yrnepoaa 0,015 391 0,000 236 883 0,000 0,000 00
Bona 0,016 837 0,000 283 485 0,004 0,000 02
Cymma 1,000 00 — — —

Mo dopmyne (B.4) — mn2((Hc)c) = 0,241 484 036 + 0,031 515 852 = 0,272 999 888;

u((Hc)G) = 0,522 493 911 k[x-monb-1;

U{(Hc)G) = 1,0 k[ * Mmonb-1 (MCNONb3YIOT KOI(PhPULMEHT oxBaTa

K = 2 1 BblpaXaloT pacliMpeHHy0 HeonpeaeneHHOCTb C TOYHOCTbIO A0 ABYX 3Havawmx uudp).
D.3.7 BbluMcneHne BbiCLIEN MacCOBOW TENOTbI CropaHusi

M3 D.3.5 — (Hc)G=871,443 916 kX ¢ Mmonb~1,

n3 D.3.3 — M = 16,989170 kr mKMONb-1;

no dhopmyne (4) — BbICLIAsA mMaccoBas TensoTta cropaHus

(Hm)G=51,294 085 Mx *Kkr 1.

D.3.8 BbluMcneHne HeonpeaeneHHOCTU BbICLWEA MacCOBOM TennoTbl CropaHus

{3HaueHve 13

KoMnoHeHT ((Ho*G)/(He)G M/M [(Ho)°Q/(Hc)G-[M/M\ ux) cTonBua 4} » n(x)
MeTaH 1,022 9689 0,944 275 7 0,078 693 2 0,000 350 0,000 027 5
OTaH 1,792 496 3 1,769 894 6 0,022 601 7 0,000 243 0,000 005 5
A3oT 0,000 000 0 1,648 897 5 -1,648 897 5 0,000 195 -0,000 321 5
Ovokeng 0,000 000 0 2,590 444 4 -2,590 444 4 0,000 111 -0,000 287 5
yrnepoga
Boaa 0,060 959 1 1,060 397 9 -1,009 438 8 0,000 162 -0,000 163 5
Cymma — — — — —

MpumeyaHune

KomnoHeHT x/ *2 x{Ho)°Gj  u2({Hc)°Gi %2 » U2(Hc)°G)j
MeTtaH 0,931 819 0,868 286 649 0,190 0,036 10 0,031 345 148
OTaH 0,025 618 0,000 656 282 0,510 0,260 10 0,000 170 699
A3oT 0,010 335 0,000 106 812 0,000 0,000 00 0,000 000 000
Owvokenpg yrnepoga 0,015 391 0,000 236 883 0,000 0,000 00 0,000 000 000
Boga 0,016 837 0,000 283 485 0,004 0,000 02 0,000 000 005
Cymma 1,000 00 — — — 0,031 515 852

HOOOO§

x,2 mu{{Hc)g)-
0,031 345 148
0,000 170 699
0,000 000 000
0,000 000 000
0,000 000 005
0,031 515 852

{3HaueHve u3

0,075 860
0,003 016
10,338 476
8,267 887

2,674 176
21,359 415

— [peanonaraeTcs, YTO KOppensuMoHHas MaTpuua r(x/;§) Takas xe, kak B D.3.6.

cTonéua 6}2 « 108

x?-n2(Hc)’s)AHc)B)2 HO8
4,127 541
0,022 478
0,000 000
0,000 000
0,000 001
4,150 02
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KomnoHeHT i
MeTaH JtaH Asor [vokena yrnepoga Boga
MeTaH 1,000 000 000 000 0 0,996 804 383 768 0 0,000 000 000 000 O 0,755 086 685092 8 0,139 700 393 083 5
JTaH 0,996 804 383 768 0 1,000 000 000 000 0 0,000 000 000 000 0 0,773 784 7723035 0,107 369 828 180 3
A3oT 0,000 000 000 000 0 0,000 000 000 000 0 1,000 000 000 000 O 0,000 OO0 000 000 O 0,000 000 000 000 O
Ovokeng 0,755 086 685 0928 0,773 784 7723035 0,000 000 000 000 O 1,000 000 000 000 0 0,543 709 883 997 2
yrnepoga
Bopa 0,139 700 393 0835 0,107 369 828 1803 0,000 000 000 000 0O 0,543 709 883 997 2 1,000 000 00O 00O O
KOMMOHEHT X, n{L, X, *"(4) [X- * (ML} mr[Mh M)) =X « u{Mj)}/M2
MeTaH 0,931 819 0,000 423 79 0,000 394 9
JTaH 0,025 618 0,000 827 10 0,000 021 2
A3oT 0,010 335 0,000 200 00 0,000 002 1 —
[Ovokecup yrnepoga 0,015 391 0,000 500 00 0,000 007 7
Bopa 0,016 837 0,000 166 00 0,000 002 8
Cymma 1,000 00 — — 0,061 785-10‘8

Mo cpopmyne (B.5) — [u(HM)A(HM)GE2 = [21,359 415 + 4,150 020 + 0,061 785] m10"8 = 25,571 220 « 10~8;

u{HmM)G = [25,571 220 « 10~8-(51,294 085)2]1/2 = 0,025 938 Mx < kr"1,

U(HmM)G =0,052 M * K T 1(Mcnonb3yoT KOaULMEHT oxBaTta 2 U BbipaXatoT paclUMpPEHHYI0 HeonpeaeneHHOCTb
C TOYHOCTbIO A0 ABYX 3Havalmx uudp).

D.3.9 BbluncrieHue BbiCWell 06bEMHOW TEM/I0Tbl CTOPaHMUSa peasibHOro rasa

M3 D.3.5 — {Hc)G=871,443 916 kX * Mmonb"1;

n3 D.3.4 — V=0,023 632 824 m3 *mMONb"1,;

no coopmyne (10) — (Hv)G= 36,874 304 Mx * m~3.

D.3.10 BbluncneHne HeonpeneneHHOCTU BbiCWer 06bEMHOM TEN/IOTbl CropaHus

Komnowent  {(HO°Gj/(HC)G 25, msiZ [(Ff)[zG)gHg)/(zil + ‘() +{[[(ZHC)SJG)S;(ZF];:)G u(;LQ) {SHa‘LZ”sz 11318;0116-
MeTaH 1,022 968 9 0,004 386 0 1,027 3549 0,000 350 0,000 359 574 12,929 362
StaH 1,792 496 3 0,009 054 8 1,801 551 1 0,000 243 0,000 437 777 19,164 863
AsoT 0,000 0000 0,001 6706 0,001 670 6 0,000 195 0,000 000 326 0,000 011
Jmokeng 0,000 000 0 0,007 404 0 0,007 404 0 0,000 111 0,000 000 822 0,000 068
yrnepoga
Boga 0,050 959 1 0,025 167 6 0,076 126 7 0,000 162 0,000 012 333 0,015 209
Cymma — — — — — 32,109 513

MpumeyaHne — lpegnonaraloT, YTO KOpPPENALMOHHaa Matpuua rixjt Xj) Takas xe, kak B D.3.6.

KowroHexT X/ "2 UHOGH  UAHO®)  %2' u(Hog) X2 *u(Ho)a)/((Ho)g)2 m108

MeTaH 0,931 819 0,868 286 649 0,190 0,036 10 0,031 345 148 4,127 541
OTaH 0,025 618 0,000 656 282 0,510 0,260 10 0,000 170 699 0,022 478
A3oT 0,010 335 0,000 106 812 0,000 0,000 00 0,000 000 000 0,000 000
Ounokeung 0,015 391 0,000 236 883 0,000 0,000 00 0,000 000 000 0,000 000
yrnepoga

Bopa 0,016 837 0,000 283 485 0,004 0,000 02 0,000 000 005 0,000 001
Cymma 1,000 00 — — — 0,031 515 852 4,150 020
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KomrioHeHT X, D) X mu2(sy « 108 4 s2- x2+u2(S,)/Z2+ 108
MeTaH 0,931 819 0,000 5 21,707 166 0,212 114
OTaH 0,025 618 0,001 1 0,079 410 0,000 776
AsoT 0,010 335 0,001 0 0,010 681 0,000 104
[wnokeng yrnepoga 0,015 391 0,002 0 0,094 753 0,000 926
Boga 0,016 837 0,015 0 6,378 403 0,062 327
Cymma 1,000 00 — — 0,276 247

M3 Al — [u(R)/R]2= 0,000 081 4 « 10-8;
no cpopmyne (B.6) — i {Hv)y I{Hv)P=[32,109 513 + 4,150 020 + 0,276 247 + 0,000 081] * 10-8 = 36,535 861 + 10-8;

u(Hv)G = [36,535 861 m10-8 (36,874 304)2]1/2 = 0,022 289 M/x * M-3;

U(HV)G= 0,045 Mx *M-3 (MCNOSb3YIOT KOIMPULNEHT 0XBaTta 2 1 BblpaXatoT pacLUMPEHHYI0 HeonpeaeeHHoCTb C
TOYHOCTBIO A0 ABYX 3HAyawmx umdp).

D.3.11 Npeob6pa3oBaHue pe3y/bTaTOB B CUCTEMY €4UHUL, OTINYHYO OT CU

PesynbTathl, nonyyeHHble B D.3.5—D.3.10 gns BbiCLEed MOMSAPHONM, MacCoBOW M 06bLEMHOWN TEN/0Tbl CropaHus
(Hc)G, (Hm)Gu {HV)G, cooTBETCTBEHHO, MOXHO B 06WEM c/yyae nNpeacTtaBuTb cneayowmm obpasom:

(Hc)G= (871,4 £ 1,0) k)X * MOnb-1;
{HM)G = (51,294 + 0,052) MOx *Kr3;
(HV)G = (36,874 + 0,045) M/x * M-3.

Mpeo6pasoBaHue 3TUX 3HAUYEHUIA M3 eanHUL, cucTeMbl CU B Apyrylo cucteMy eauHUL, BbINOMHAT, UCMOb3Yst Npu-
noxeHue C, cnegywowiMm o6pasom:
- no Tabnuue C.1:
(Hc)G=(871,4 + 1,0) kX * monb-1 =[(871,4 + 1,0)/0,002 326] BTEM mchyHT mMO/ib-1
= (374 635 + 430) BTEM ¢ pyHT * Mmob-1;
- no Tabnuuye C.2:
{HM)G = (51,294 + 0,052) MOx *kr1 =[(51,294 + 0,052)/0,002 326] ETEM s cpyHT-1
= (22 052 * 22) BTEM « doyHT-1;
(Hv)G = (36,874 + 0,045) MOx *Mm-3 = [(36,874 + 0,045)/0,037 258 9] BTEM « chyT-3
=(989,7 + 1,2) BTEM « chyT-3.

D.4 Mpumep 3. bosiee cnoxHasa cmecb M3 11 KOMMNOHEHTOB

D.4.1 O6Lwme NONOXeHNA

B naHHOM npumepe BblYMCNEHUSA pe3ys/ibTaTOB MPOMEXYTOUHbIX 3TanoB He NPUBOAAT, a NpeacTaB/ieHbl KOHeYHble
pesynbTaTbl BbIYMC/IEHWI 6O/ee LMPOKOro cnekTpa nokasartesnei Ans 6onee CNOXHON 11-kOMMNOHEHTHON cmecu. Mokasa-
Tenu Bbluncnexsl B D.4.3 gna cTaHgapTHbIX ycnoBuid cropaHusa 15 °C n 101,325 klMa, n cTaH4apTHbIX YCN0BUIA U3MEpPEHNii
15 °C 1 101,325 kMa, n B D.4.4, onsa cTtaHgapTHbIX ycnosuin cropanusa 25 °C n 101,325 kMa, n cTaH4apTHbIX YC/I0BUIA 13-
mepeHunin 0 °C n 101,325 kMa. Ans 060ux HABOPOB CTaHAAPTHbLIX YCIOBMIA BbIYUCNIEHNSI NPOBEAEHbI CHavana, UCnosb3ys
JonylieHne 0 HaAWyYMM eAWHWYHON MaTpuubl AN KOPpPenauuii 3HauyeHwuli MOASIpHOM J0NW, a 3aTeM UCMOMb3ys NOJHY0
maTtpuLy.

D.4.2 AHanuns cocTtaBa

B oTueTe No U3MepeHMI0 MOMAPHOI 40NN KOMNOHEHTOB B Npobe NpUMpOAHOro rasa npeacrasfieHa cnegywollas WH-
hopmaunsa Ans HOpPMasIM30BaHHOro cocTtaBa (OKPYI/IEHHOrO 40 LUEeCTOro 3Haka nocne 3anstoi) M CBA3aHHbIX C HAM He-
onpegeneHHocTen.

KomMoHeHT x/ n(x,)
MeTaH 0,922 393 0,000 348
JTaH 0,025 358 0,000 247
MponaH 0,015 190 0,000 149
H-ByTaH 0,000 523 0,000 018
2-MetunnponaH 0,001 512 0,000 027
H-MeHTaH 0,002 846 0,000 007
2-MeTunbyTaH 0,002 832 0,000 009
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OKoHYaHMe Tabnuubl

KomroHeHT x/ n(x(
2-2-AumeTtunnponaH 0,001 015 0,000 004
H-TekcaH 0,002 865 0,000 008
Asor 0,010 230 0,000 195
[Oviokcupg yrnepoga 0,015 236 0,000 112
Cymma 1,000 00 —

D.4.3 Noka3aTenn n HeonpeaeneHHoCcTn aasa cTaHfapTHbIX ycnosuin 15 °C/15 °C
D.4.3.1 Pe3ynbTaTbl UCNO/Ib30BAHUS €4MHUYHON MaTpuULbl 418 KOPPEensuMm 3HaueHuii MONspHONi [0u

[Nokasaresb Yy u(Y) u(y)
Bbicwas o6bemHasn TennoTta cropaHusa, MOx ¢ m-3 39.733 51 0,026 916 0,053 833
(nocne okpyrneHus cornacHo 11.5.2) 39.734 0,054
Huswasn o6bemHas TennoTa cropanus, MIx  v~3 35.868 11 0,024 757 0,049 515
(nocne okpyrneHus cornacHo 11.5.2) 35.868 0,050
MnoTHOCTb, Kr *M_3 0,764 62 0,000 586 0,001 172
(nocne okpyrnexHuns cornacHo 11.5.2) 0,764 6 0,001 2
OTHOCUTENbHAasA MNOTHOCTL 0,623 91 0,000 478 0,000 956
(nocne okpyrnexHuns cornacHo 11.5.2) 0,623 91 0,000 96
Uncno Bob6e (Bbiciee), MOx *M_3 50.303 18 0,021 588 0,043 177
(nocne okpyrneHus cornacHo 11.5.2) 50.303 0,043
Yucno Bob66e (Hu3wee), MOAX ¢ M~3 45.409 54 0,020 151 0,040 302
(nocne okpyrnexuns cornacHo 11.5.2) 45.410 0,040

D.4.3.2 Pe3ynbTaTbl NCNO/b30BAHUS NOMHOM MaTpULbl A1 KOPPENSLMN 3HAYEHUI A MONSIPHOIA foNn

3HauyeHusa ansa afneMeHToB i\xjt X® matpuybl (Hopmanusaunn) KoadhPUUMEHTOB KOPPensauum 3HadeHuii MOMsipHOW
40N, BbluMcneHHble No chopmyne (24) 1 OKpyr/ieHHble 40 LIEeCTOro 3Haka nocne 3anaToli, NpuBeAeHbl B cneayrollel Ta-
6nuLe faHHbIX. MNepecMOTPEHHbIE OLEHKU A1 HEeonpeAesieHHOCTeW 3HauYeHWn pas3/indHbiX nokasaTesnei, NoslyvyeHHble ¢
MCMNO/Ib30BaHNEM 3TOIN NOJIHOM MaTpuLbl KO3 HULMEHTOB KOPPENSLMN BMECTO eAUHNYHOK MaTpuLbl, NoKa3aHbl B clefy-
oweli Tabnuue. O4eBMAHO, YTO A1 3TOTO TUMMYHOTO NpMMEpPa 3HAYEHUs1 3aMeTHO MeHblUe, YeM npuBeAeHHble B D.4.3.1.
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MNokaszaresnb

Bbicwas o6bemHasn TennoTta cropanus, MAx ¢ m-3

(nocne okpyrnexHus cornacHo 11.5.2)

Huswasn ob6bemHan TennoTa cropanus, MIx ¢ v~3

(nocne okpyrnexHuns cornacHo 11.5.2)

MNoTHOCTb, Kr *M_3
(nocne okpyrnexHuns cornacHo 11.5.2)

OTHOCUTeNbHasA MIOTHOCTb
(nocne okpyrneHus cornacHo 11.5.2)

Uncno Bob6e (Bbicwee), MOX * M-3
(nocne okpyrneHus cornacHo 11.5.2)

Yucno Bobbe (Huswee), MOx ¢ m~3
(nocne okpyrneHus cornacHo 11.5.2)

y

39,733 51
39,734

35,868 11
35,868

0,767 62
0,764 6

0,623 91
0,623 91

50,303 18
50,303

45,409 54
45,410

u(Y)
0,016 316

0,015 305

0,000 277

0,000 226

0,019 823

0,018 498

D.4.4 MNokazatenu 1 HeonpeaeneHHoCTM 418 CTaHAapPTHbIX ycnosuia 25 °C/0 °C
D.4.4.1 Pe3synbTaTbl UCNOMb30BAHUS €4MHUYHON MaTpuUUbl 418 KOppensauuii 3HauyeHuii MONspHOIi J0un

[Nokazaresnb

Bbicwas o6bemHasn Tensota cropanus, MIx ¢ m'3

(nocne okpyrnexHuns cornacHo 11.5.2)

Huswasn ob6bemHas Tennota cropavus, MIx ¢ m'3

(nocne okpyrnexHuns cornacHo 11.5.2)

MNOTHOCTb, Kr  M'3
(nocne okpyrnexHuns cornacHo 11.5.2)

OTHOCUTe/NbHasA MI0THOCTb
(nocne okpyrnexHuns cornacHo 11.5.2)

Uucno Bob6e (Bbicwee, MIx M3
(nocne okpyrnexHuns cornacHo 11.5.2)

Uucno Bobbe (Huswee), MOx *m'3
(nocne okpyrnexHuns cornacHo 11.5.2)

D.4.4.2 Pe3ynbTaTbl UCNOJ/Ib30BAHUSI NOSHOM MaTpuULbl A1 KOPPENsLmMii 3HaYeHuidi MoNsipHoiA Aonu

Ou4eBMAHO, YTO M3MEHEHME CTaHAAapTHbIX YC0BWIA He BAMSET Ha mMaTpuuy (HopMmanusaummn) KoahULMEHTOB Kop-
pensaummn 3HadeHnin MOMApHOI [oNW, KOTopasi OCTaeTCcs HEUM3MEHHON NO CpaBHEHWIO C npeacTas/sieHHol B D.4.3.2. To xe
camoe, Kak MnokasblBaloT pe3y/bTaTbl, KacaeTcs 3ak/lUeHUsi, YTO MCMNOo/b30BaHWe eAUHWMYHOW MaTpuubl BMECTO MOJHOW

Yy

41,893 60
41,894

37,852 28
37,852

0,807 01
0,807 0

0,624 11
0,624 11

50,029 30
50,029

47,913 76
47,914

n@)
0,028 425

0,026 164

0,000 619

0,000 479

0,022 783

0,021 278

u(y)

0,032 631
0,033

0,030 609
0,031

0,000 554
0,000 55

0,000 453
0,000 45

0,039 646
0,040

0,036 996
0,037

u(v)

0,056 850
0,057

0,052 327
0,052

0,001 238
0,001 2

0,000 958
0,000 96

0,045 566
0,046

0,042 557
0,043

MaTpuLbl HopManusauuy faeT «6e3onacHyio» (3aBbllIEeHHYI0) OLEHKY HeonpeaeneHHOCTU A BCeX nokasartesneit.

MNokazatenb

Bbicwas o6bemHasn TennoTta cropanms, MIOx ¢m_3

(nocne okpyrnexHuns cornacHo 11.5.2)

Huswan ob6bemHas Tennota cropavus, MOx * m-3

(nocne okpyrnexHuns cornacHo 11.5.2)

[MNOTHOCTL, Kr * M~3
(nocne okpyrnexHus cornacHo 11.5.2)

OTHOCKTENbHAA NI0THOCTb
(nocne okpyrnexHuns cornacHo 11.5.2)

Uncno Bob6be (Bbicwee), MOx * M-3
(nocne okpyrnexHuns cornacHo 11.5.2)

Uncno Bob6e (Huswee), MOx * M~3
(nocne okpyrnexHuns cornacHo 11.5.2)
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y

41,893 60
41,894

37,852 28
37,852

0,807 01
0,807 0

0,624 11
0,624 11

50,029 30
50,029

47,913 76
47,914

u(y)
0,017 241

0,016 181

0,000 293

0,000 227

0,020 914

0,019 528

u(v)

0,034 483
0,034

0,032 361
0,032

0,000 586
0,000 59

0,000 454
0,000 45

0,041 828
0,042

0,039 057
0,039
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MpunoxeHue OA
(pekomeHpyemoe)

PekomeHpgauun no Bbl60py nepeyvyHAa ydyntbiBaeMblX KOMIMOHEHTOB MNMPMPOAHOTIO rasa
npun onpeaneneHnn ero (*)VI3MKO-XVIMI/I'—IECKI/IX nokasareneim AN KOHKPETHOro y3/a M3Mep6HI/Il7I

OCHOBHbIM BOMPOCOM MpU BbIGOPE METOAMKM ONpefesieHnss KOMMOHEeHTHOro coctasa MPUPOAHOro rasa A/e KOH-
KPeTHOro y3na m3mepeHuin, obecneumBatoLleil nosyvyeHne 4OCTOBEPHOM MHpopMaLmm 0 coctaBe 1 OU3NKO-XUMUYECKNX
nokasarenax Kkayecrtsa NPUPOAHOrO rasa, ABMseTCs Bbl6OpP ONTUMANbLHOIO MepeyHs KOMMNOHEHTOB, NoAnexalmx onpege-
neHuio.

B no6om cnyyae BbI6GOP OCYLLECTBNAIOT HA OCHOBAHUU PaCLUMPEHHONO aHann3a KOMMOHEeHTHOro coctasa npupog-
HOro rasa B TOYKE M3MEepeHMWil, NPOBOAMMOrO MO aTTeCTOBaHHbIM METOAMKAM W3MEPEHWUA MOJIAPHON 40NN KOMMOHEHTOB.
Mpn pacwmMpeHHOM aHanm3e A0/KHbl ObiTb onpeAeneHbl CoAepXaHusa yrineBofopPOAHbIX KOMNOHEHTOB C YAC/IOM aTtoOMOB
yrnepoga C1—C8 (Bkntoyass 6eH30/ M TOMyosn), NOCTOSAHHbIX rasoB (a30T, KACA0POA+aproH, AMOKCWUS yrnepoaa, renvit u
BOAOPOA), Cepocofepxallnx KOMNOHEHTOB (cepoBogopos, mepkanTaHbl C1—C4, cepookcup yrnepoaa) 1 BoAsHbIX Napos.
Mpy 3TOM HWXHASA rpaHMLa U3MepeHUin MONAPHON 40NN KOMMOHEHTOB JO/IXHA COCTaBNATb ANS YI1eBOAOPOA0B, renvs u
Bofopoaa He 6onee 0,0010 %, AN CyMMapHOro cofepXaHus Kucaopoga v aproHa, asorta u guokcuga yrnepoga — He 60-
nee 0,0050 %.

Mpy PYTUHHBIX M3MEPEHUSAX Ha KOHKPETHbIX y3nax yyeta [OMycKaeTcs NpPOBOAMTbL COKPALLeHHbI aHann3 Komno-
HEHTHOro cocTtasa 6e3 noTepu AOCTOBEPHOCTU BbIYUCAEHHbIX 3HaYeHnit ®XI1, ucnonb3ys:

a) obLenprMHATOe AONyLWEeHNe He YYUTbIBaTb NPU PYTUHHBIX U3MEPEHUsX 18 BbluncneHnsa ®XIM KOMNOHEHTbI, MO-
NApHasa gons KoTopbiX He npesblwaeT 3HavyeHns 0,005 %, BBMAY HE3HAYMMOTO BK/1a4a 3TUX KOMNOHEHTOB B BblYMCNEHHbIE
3HavyeHuns OXI1;

6) YC/I0BHO-MOCTOSAHHOE 3HaYeHne MOMSAPHOL J0MN AN1S HEeKOTOPbIX KOMMOHEHTOB Ha YCTaHOB/IEHHbIV Nepuog Bpe-
MEHW NPU HEeBO3MOXHOCTW o6ecneyeHnss N3MepeHuii nx TeKyLLero 3Ha4eHns MOMISIPHON A0AM C NPYMEHEHNEM UMeloLLei-
CA aHaNIMTUYECKOM CUCTEMDI;

B) U3MEpPEeHMe CyMMapHON MOMAPHON Ao0NN ABYX UM 60ee KOMMNOHEHTOB, dUKCUPYeMbIX B Buae xpomatorpadu-
YeCKN HepasfesieHHbIX MUKOB, HanpuMep KUC/opoA+aproH+asoT UM KOMMOHEHTb! TAXesiee neHtaHa B BUAE MCeBLOKOM-
noHeHta C6+.

BmecTe ¢ TeM nNpu HanMumm 060CHOBAHWUA HE3HAYMMOCTU BKMada B BblUMC/EHHble 3HaYeHus ®XIM (Y) cokpalieH-
HbIA @aHa/IM3 MOXeT OblTb MPUMEHEH A9 MPUPOLHOro rasa NOCTOSIHHOTO cOCTaBa B OTHOLUEHWM KOMMOHEHTOB, 3Ha4YeHue
MOJISPHON J0MM KOTOPbIX npeBbiwaeT 0,005 %.

O60cHOBaHVe He3HaYMMOCTH Bkaga B 3HadeHua ®XIN npoBOAAT NyTeM OLEHKN OTHOCUTEIbHOro nameHeHusa OF, %)
3HauyeHnin Bcex X, BbIYMCNEHHbIX NO NosiHOMY (Y) 1 cokpaweHHoMY(Y*,) KOMNOHEeHTHOMY cocTaBy. OueHKy *F npoBoasaT
ANs nokasaTtenei:

- Bbicllas o6beMHas Tennota cropavuns (Hv)G, MOx/m3;

- HM3Was obvbemHan Tennota cropadma {Hv)N, MOx/m3;

- OTHOCUTE/bHasA NMOTHOCTL G;

- abconTHas NNOTHOCTL D, Kr/M3;

- BbiClWee yncno Bobbe WG, Mx/m3;

- HM3Wwee ymcno Bo66e WN , MOx/m3.

B kayecTBe KpuTepusa OLEHKM OBOCHOBAHHOCTM Y [/1A COKpalleHUs nepeyHs onpefensemMbiX KOMMNOHEHTOB Npu-
HMMaKT HOpMaTMB, paBHbIN 20 % 3HAYEHMA paclUMpPEeHHOl HeonpegeneHHocTn 3HadeHms OXM U(Y), BbIYMCNAEHHOTO MO
pesynbTataM NOJSIHOrO KOMMOHEHTHOIO cocTaBa Cyxoro rasa.

Mpy nonyyeHnun 3HayveHus mopynsa YHe 6onee HopmaTmBa Ansa Bcex ®XI ucknoUeHne KOMMNOHeHTa(0B) M3 uncna
onpegensieMbix N0 BHEAPSEMOV METOAUKE M3MEPEeHWl cUMTalT 060CHOBaHHbLIM. Mpu NoAyYeHUn 3HavyeHus mogyns P
60/1ee HopmaTtmBa XOTs Obl MO OLHOMY NOKa3aTesilo UCKYEHNE KOMMOHeHTa(0B) He fonycKaeTcs.

B kayecTBe npumepa npusegeHa OLEHKa 0H60CHOBAHHOCTW WCK/IYEHMA M3 Yncna 06sA3aTeflbHO onpeaensemblxX
KOMMOHEHTOB renus, BOA4OPOAa W BOASAHbLIX NapoB ANs ABYX 06pasLOoB NPMPOLHOrO rasa, COCTaB KOTOPbIX NpuBedeH B
Tabnuue OA.1. Mpumep npuBeLeH ANa MeTofa onpefefieHns «MeTaH Mo pasHOCTU».

Ta6nuya [JA.1 — MacnopTHble gaHHbIE O NOSIHOM KOMMOHEHTHOM cocTaBe obpasuos M

O6paszey, Ne 1 O6pazeL, Ne 2
KomnoHeHT
X, Mon. gons, % U(x), mon. gons, % X, Mon. ponsi, % U(x), mon. gons, %
MeTaH ocTasibHoe ocTanbHoe
OTaH 11,83 0,47 4,69 0,19
MponaH 3,63 0,22 0,623 0,038
2-MeTtunnponaH (M306yTaH) 0,297 0,012 0,0340 0,0023
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OKoH4YaHue Tabnuubl JA. 1

O6pazely, Ne 1 O6pasely, No 2
KomnoHeHT
X, Mos. gons, % U(x), mon. gons, % X, MOn. gons, % U(x), mon. gons, %

H-6yTaH 0,203 0,018 0,0269 0,0019
2-MeTtnnbyTaH (M30neHTaH) 0,0374 0,0025 0,0051 0,0005
H-TeHTaH 0,0261 0,0018 0,0042 0,0005
[ekcaHbl 0,0212 0,0015 0,0066 0,0006
[Owvokeung yrnepoga 0,0130 0,0020 0,0782 0,0059
asor 6,36 0,26 1,26 0,05

Kncnopop+aproH 0,0070 0,0016 0,0076 0,0017
lenuit 0,0128 0,0010 0,0394 0,0026
Bogzopog, 0,0055 0,0006 0,0060 0,0006
BogsaHoi nap 0,0150 0,0015 0,0150 0,0015

B Tabnmuax JA.2, OA.3 npuBegeHa oueHka 060CHOBAHHOCTU WCK/KYEHMS U3 yucna 06a3aTenbHO onpegensiemblx
KOMIMOHEHTOB refinsi, BOAOPOAa ¥ BOAAHbLIX Napos A1 ABYyX 06pa3LoB NPUPOLHOro rasa A/ BapuaHTOB:

a) UCKIoYeHne 13 yucna onpegensemMbix KOMMNOHEHTOB reins U BOAOPOAA;

6) McknyeHne 13 yucna onpegensemMbix KOMNOHEHTOB BOASHbIX NapoB.;

B) UCKNIOUYEHME U3 Yncna onpefensiemMmblXx KOMNOHEHTOB renns, BOAOPOAa W BOASHbLIX NapoB.

Kak BUAHO 13 NpeacTaBneHHbIX B Tabnmue OA.2 AaHHbIX, An1a ob6pasua Ne 1 kputepuii oueHkn 060CHOBAHHOCTM NS
BCEX BapMaHTOB He MpeBbILIEH, YTO MO3BOMAET UCKAOUYNTL U3 YyMucna 0653aTefibHO onpefenseMblX KOMMNOHEHTOB refuii,
BOZOPOA M BOASAHbIE Napbl NP UX YKa3aHHOM COAepXaHuu.

Ans o6pasua Ne 2 ona BapnaHTa 6) COKpalLleHHOro aHannM3a NoslyyYeHo NpeBbleHne KpuTepmsa 060CHOBAHHOCTM MO
3HAYEHUI0 NAOTHOCTU WM OTHOCUTE/IbHOI MIOTHOCTM, YTO HE MO3BONSAET UCKNYaTb M3 Yncna y4YnTbiBAEMbIX KOMMNOHEHTOB
BOASHbIX NapoB; 478 BapuaHTa B) NONYYEHO MpeBbllleHne KpUTepus 060CHOBAHHOCTM MO 3HAYEHWIO BbICLUEA W HU3LWEN
TennoTbl CropaHns Npu OAHOBPEMEHHOM UCK/IHOYEHMUN U3 YMCNA YUUTbIBAEMbIX KOMIOHEHTOB renns, Bo4opoJa U BOASHbIX
napoB, YTO He M03BOJIAET UCMNOJ/Ib30BaTb Ha MpakTMke BapuaHT COKpalLeHHOro aHanusa B). BmecTe ¢ Tem Ans aHanusa
o6pasua Ne 2 moxeT OblTb peann3oBaH BapuaHT a) C UCK/II0YEHVEM U3 yuc/a 06A3aTe/lbHO YUUTbIBAEMbIX KOMIMOHEHTOB
renns 1 BogopoAa npu MxX ykasaHHOM COAepXaHuu.

Mpn ncnonb30BaHUM NpUBEAEHHbIX pekoMeHJauuin cnegyeT ¢ YCTaHOBNEHHOW NepuoaMYHOCTLIO NPOBOANUTL MpPO-
BEpKy CTabnIbHOCTU KOMMOHEHTHOrO cocTaBa MPUMPOAHOro rasa Ha KOHKPETHOM Y3/1e U3MEPEHWUIA.

Tab6nuya [OA.2 — OueHka 060CHOBAHHOCTM UCK/IIOYEHUA KOMMOHEHTOB AN obpasua Ne 1

M 3ak/o4eHne o cooT-
—(Vv*
oKa3aresib Y, eq, vam. Uu(Y), en, viam. ¥+ en. ay=(y ), oy

ol Cenun g S e

BapuaHT a)
(HV)G, MOx/m3 40,57 0,205752 40,57 0,00041227 0,20 CooTBeTCcTBYET
{HV)N, MOx/m3 36,75 0,190621 36,75 0,00012418 0,07 CooTtBeTcTBYET
G 0,6833 0,003306 0,6834 0,00009582 2,90 CooTBeTCcTBYET
D, kr/m3 0,8230 0,003982 0,8231 0,00011541 2,90 CoortBeTcTBYET
WG, MIx/m3 49,08 0,275778 49,08 -0,00294254 -1,07 CooTBeTcTBYET
WN, MOx/m3 44,46 0,254455 44,46 -0,00296715 -1,17 CooTBeTcTBYET

BapuaHT 6)
{HV)G, MOx/m3 40,57 0,205752455 40,58  0,006172503 0,30 CooTBeTcTBYeT
(HV)N, MIx/m3 36,75 0,190620905 36,76 0,005598722 0,29 CooTBeTcTBYET
G 0,6833 0,003305671  0,6834  0,000080611 0,24 CooTBeTcTBYeT
D, kr/m3 0,8230 0,003981512 0,8231  0,000097091 0,24 CooTBeTCTBYET
WG, MIx/M3 49,08 0,275778384 49,09 0,004571849 0,17 CooTBeTcTBYET

38



OkoHuaHue Tabnuubl 4A.2

[Nokazarenb

WN, MIx/m3

{Hv)q, MO>x/m3
(HV)N, MIx/m3
G

D, kr/m3

WG, MOx/m3
WN, MOx/M3

Y, en, viam.

44,46

40,57
36,75
0,683277395
0,8230
49,08
44,46

(4y), en, vizm.

0,254454595

0,205752455
0,190620905
0,003305671
0,003981512
0,275778384
0,254454595

Yen AY=0-Y)
V3M. ef. .
44,47 0,004150233
BapuaHT B)
40,58 0,006172503
36,76 0,005598722
0,6834 0,000080611
0,8231  0,000097091
49,09 0,004571849
44,47 0,004150233

oy
*P- -100 , %
@) ’

0,16

0,30
0,29
0,24
0,24
0,17
0,16

Ta6nunua [JA.3 — OueHka 060CHOBAHHOCTY MCK/IOYEHNS KOMNOHEHTOB A5 o6pasua Ne 2

MNokazartesb

{HV)G, MOx/m3
{HV)N, MOx/m3
G

D, kr/m3

WG, M/ m3
WN, Mx/m3

(Hv)q, MOx/m3
{HV)N, MOx/m3
G

D, kr/m3

WG, MO/ m3
WN, MOx/m3

(Hv)g, MOx/m3
{HV)N, MOx/m3
G

D, kr/m3

WG, M/ m3
WN MOx/m3

Y, eq. v3m.

38,30
34,57
0,5907
0,7115
49,85
44,99

38,31

34,58
0,5907
0,7115
49,85

44,99

38,31
34,58
0,5907
0,7115
49,85
44,99

(@), ea

M3M.

0,069058
0,06377
0,001005
0,001211
0,099356
0,091376

0,069058

0,06377
0,001005
0,001211
0,099356
0,091376

0,069058
0,06377
0,001005
0,001211
0,099356
0,091376

Y,oen D=0 -
VI3M. efl. V3M.
BapuaHT a)
38,31 0,000391329
34,58 0,000104956
0,5908  0,000095260
0,7116 0,000114736
49,84 -0,00350944
44,99 -0,00349077
BapuaHT 6)
38,32 0,011004257
34,59 0,009708386
0,5909  0,000205959
0,7117 0,000248067
49,85 0,005627819
45,00 0,004787833
BapuaHT B)
38,33 0,016201475
34,60 0,014639639
0,5909  0,000194289
0,7117 0,000234011
49,86 0,012880982
45,00 0,011647082

U -

ay
ay)

100,%
0,57
0,16
9,48
9,48
-3,53
-3,82

15,9
15,2
20,5
20,5
5,66
5,24

23,5
23,0
19,3
19,3
13,0
12,7

3ak/oyeHre o cooT-

BETCTBUAN KPUTEPIO
060CHOBaHHOCTMN

CooTtBeTCcTBYET

CoortBeTcTBYET
CootBeTcTBYET
CootBeTcTBYET
CootBeTcTBYET
CooTtBeTcTBYET

CooTtBeTCcTBYET

3ak/oyeHve 0 cooT-

BETCTBUWN KPUTEPUIO
060CHOBaHHOCTY

CootBeTCcTBYET
CooTtBeTCcTBYET
CooTBeTCTBYET
CooTBeTCcTBYET
CooTBeTCcTBYET

CooTBeTCcTBYEeT

CooTBeTcTBYEeT
CooTBeTcTBYET
He cooTBeTCcTBYET
He cooTBeTtcTByeT
CooTBeTCcTBYET

CooTBeTcTBYEeT

He cooTBeTcTBYET
He cooTBeTCcTBYET
CooTBeTcTBYEeT
CooTBeTCcTBYET
CooTBeTCcTBYET

CootBeTCcTBYET

FOCT 31369—2021
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MpunoxeHne b
(cnpaBo4yHOE)

Mo/ISIpHbIA COCTaB Cyxoro BO3Ayxa

Bce 3HaueHus MOMSIPHOW 40NN KOMMOHEHTOB BO3AyXa B3ATbl U3 [4].

Ta6nuya [OB.1 — MonsapHbIA cOCTaB Cyx0ro Bosayxa

AzoT

Kucnopog,

AproH

[Avokcup yrnepoga
HeoH

lenuit

MeTtaH

KpuntoH

Bopopog
MoHookcug gnasota
MoHookcupg yrnepoga

KceHoH

40

KomrioHeHT MorspHasa pona
0,780 848
0,209 390
0,009 332

0,000 4
0,000 018 2
0,000 005 2
0,000 001 5
0,000 001 1
0,000 000 5
0,000 000 3
0,000 000 2
0,000 000 1
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MpunoxeHve 4B
(cnpaBoO4HOE)

CTaHOapTHble TemnepaTypbl onpeaenieHns PU3nKo-XMMUYECKUX NokasaTese NpupoaHoro rasa,
MPUHATbIE B pa3HbIX cTpaHax [Npu cTaHgapTHOM gasneHun 101325 Ma (760 mm pr. CT.)]

CrtaHgapTHble TemnepaTypbl CropaHus v onpefeneHvs obbema MpUPOAHOro rasa (Mpy CTaHA4AapTHOM AaBfieHUW
101325 Ma) ans pasHbix CTpaH npuBedeHbl B Tabnuue AB.11).

Ta6nuuya [AB.1 — CraHgapTHble TeMnepaTypbl onpegeneHns U3nKo-xMMUYecknx nokasareneii NpypoaHoOro rasa

CraHgapTHas Temrneparypa onpeaesieHus

HavmeHoBaHWe cTpaHb! CraHgapTHas Temneparypa cropaHus, °C o6bema, °C
ABcTpus 25,0 0,0
KnTaii 20,0 20,0
Yexus 25,0 20,0 n 0,0
Cnosakus 25,0 20,0 n 0,0
[anns 25,0 0,0
®paHums 0,0 0,0
FepmaHus 25,0 0,0
NTanusa 25,0 0,0
AnoHunsa 0,0 0,0
HupepnaHgbl 25,0 0,0
PymbIHUA 25,0 15,01 0,0
VcnaHus 0,0 0,0
Benvko6putaHuns 15,0 15,0
CtpaHbl CHI n Bantum 25,0 20,0

1) B Poccuiickoin depepauyun gericteyet NOCT P 56333—2015 «[la3bl roptoune npupogHbie. CTaHgapTHbIE yCno-
BUS M3MEPEHUSA W BblYUCIEHUSA (PUINKO-XMMUYECKUX CBOCTB», B COOTBETCTBUM C KOTOPbIM MPUBELEHbI 3HAYEHUS CTaH-
AapTHOW Temnepartypsbl, yka3aHHble B Tabnuue AB.1.
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MpunoxeHne A
(o6sa3aTenibHOE)

KoadppnymeHTbl CKMMaeMoCTU A1 KOMMOHEHTOB NMPUPOAHOro rasa
AN pas3NMUHbIX CTaH4APTHbLIX YCNOBUI N3MEPEHNii

Ta6nuua Al — KoapuMUMEHTbI CXUMAEMOCTM AN NOCTOSAHHbLIX ra30B NpY CTaHAaPTHbIX TeMNepaTypax usmepeHus

KoadhdpmupeHT cxmmaemocTn Z(t2, p0)

j owmorert =0 ° 2=15°C t2=1555 °C HE LT
1 MeTaH 0,997 62 0,998 02 0,998 04 0,998 14
2 JTaH 0,990 01 0,991 53 0,991 58 0,991 97
3 MponaH 0,978 70 0,982 10 0,982 21 0,983 06
4 H-6yTaH 0,959 49 0,966 50 0,966 72 0,968 45
5 2-MeTtunnponaH (n3o06yTtaH) 0,964 28 0,970 30 0,970 49 0,971 99
18 oTeH 0,992 47 0,993 61 0,993 65 0,993 94
19 MponeH 0,980 94 0,983 95 0,984 05 0,984 81
41 Bopgopon 1,000 61 1,000 60 1,000 60 1,000 59
42 Mapbl BOAbI 0,930 0,945 — 0,952
43 CepoBogopos 0,989 89 0,99148 0,991 53 0,991 93
44 AMMUMak 0,984 86 0,987 89 0,987 99 0,988 71
46 Okeng yrnepoga 0,999 34 0,999 53 0,999 54 0,999 59
49 Fenvii 1,000 54 1,000 51 1,000 51 1,000 50
50 HeoH 1,000 50 1,000 49 1,000 49 1,000 48
51 AproH 0,999 04 0,999 24 0,999 24 0,999 30
52 AsoT 0,999 55 0,999 71 0,999 72 0,999 76
53 Kncnopog 0,999 00 0,999 21 0,999 22 0,999 27
54 [nokeng yrnepoga 0,993 25 0,994 34 0,994 38 0,994 66
55 [vokcupg cepbl 0,975 09 0,980 24 0,980 40 0,981 61
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MpunoxeHve 44
(cnpaBoO4HOE)

CBe,quI/IFI O COOTBETCTBUN CCbIJTOYHbIX MEeXrocygapCTtBeHHbIX CTaHAapPTOB

MeXAyHapoaHbIM CTaHAapTam, MCMNO/Ib30BaHHbIM B Ka4eCTBe CCbI/IOYHbIX
B MPUMEHEHHOM MeXAYHapOoAHOM CTaHAapTe

Ta6bnunuya A40.1

OB03HANEHME CCLIOHOMO MeX- Crenexb O603HaveHne 1 HaMMeHOBaHNe CCbUIOYHOMO MeXayHapoAHOro ctaHaapTa
rocyaapcTBeHHOro craHzapTa COOTBETCTBYSA HAYHPoA Aap

FOCT 31371.1—2020 MOD ISO 6974-1:2012 «la3 npupogHblii. OnpegeneHne coctaBa M CBSA3aH-

(ISO 6974-1:2012) HO C HMM HeonpeAeneHHOCTM C MOMOLLbI ra3oBOi XxpomaTorpaduu.
YacTb 1. O6wme ykasaHus v onpegenieHne cocraBa»

FOCT 31371.2—2020 MOD ISO 6974-2:2012 «[a3 npupogHblii. OnpegeneHne coctaBa W CBA3aH-

(ISO 6974-2:2012) HOW C HMM HeonpeAeneHHOCTM C MOMOLLbI ra3oBOi xpomaTorpaduu.
YacTb 2. BbluncnieHne HeonpenesieHHoCTu»

MpumeyaHune — B HacTosWwelh Tabnuue UCMObL30BaAHO c/efylollee yCNoBHOE 0603Ha4YeHWe CTeNeHn cooT-

BETCTBUSA CTaH4apTOB:
- MOD — mMoaudMLMpoBaHHble CTaHAapPTbI.
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