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Mpeauncnosue

EBpaswuickuin coBeT No ctaHgapTusauumn, metponorimn n ceptudukauumn (EACC) npegcras-
nset cobon permoHanbHoe obbeduHEHWE HaUMOHanNbHbLIX OpraHoB MO CTaHAapTM3auunM rocy-
aapcte, Bxogswmx B CogpyxectBo HesaBucumbix [ocygapcte. B ganbHenwem BO3MOXHO
BcTynneHne B EACC HauMoHanbHbIX OpraHoB No CTaHgapTM3aumm apyrmx rocygapcTs.

Llenn, ocHOBHbIE NpuHLMNbI 1 00LMe NpaBunia NpoBedeHus paboT No MeXrocyaapCTBEHHON CTaH-
AapTtusaumm yctaHoBneHsl FOCT 1.0 «MexrocygapcTBeHHas cucrema craHgaptmsauum. OCHOBHbIE MOJIo-
xeHusa» n FOCT 1.2 «MexrocygapcTBeHHasi cuctema ctaHgaptusaumm. CTaHgapTbl MeXrocyaapcTBeH-
Hble, NpaBuna u pekoMeHAaLUmm No MeXrocyaapCTBEHHOM cTaHaapTusaumm. Nopsagok paspaboTku, NPUHS-
TnS, 0GHOBMEHMS U OTMEHbI»

CBepeHuA o cTaHaapTe

1 MOAroOTOBJIEH MybnuyHbIM akuMoHepHbIM obuwecTBom «l"asnpom» n PegepanbHbIM rocyaap-
CTBEHHbIM YHUTapHbIM NpeanpusaTemMm «Bcepoccuinckuin Hay4yHo-ncecnegoBaTeNnbCKUA MHCTUTYT METPOITO-
rum um. 1. . Mengeneesa» (Oryr «cBHUANM um. .. MeHpeneeBa») Ha ocHOBe COGCTBEHHOIO NepeBoaa
Ha pPYCCKMI s3blK aHTMNOsI3bIYHONM BEPCUM CTaHA4apTa, yKa3aHHOro B NyHKTe 4 (Homep peructpaumm 9711/ISO

ot 25.07.2017)
2 BHECEH MexrocyaapCTBEHHbIM TEXHUYECKUM KOMUTETOM Mo cTaHaapTmaaumm MTK 52 «[MNpupoga-

HbIW U CXWXKEHHBIE rasbl»
3 NMPUHAT EBpasuiickum coBeToM No cTaHZapTu3auuv, MeTporormm u ceptudumkaumnm (npoTokon
oT«__ » 20__r. Ne )

3a NpuHATUE NporofiocoBsanu:

KpaTkoe HanmeHoBaHMWe CTpaHbl Kopa ctpaHbl no CokpallieHHOoe HarMeHOBaHWe HaUWo-
no MK (MCO 3166) 004—97 MK (MCO 3166) 004—97 HaNbHOro opraHa no ctaHgapTusauum

AszepbarvigxaH AZ AsctaHgapT

ApmeHns AM MuHakoHOMUKM Pecny6nnkn ApmeHuns

Benapycb BY loccranpapt Pecnybnukm Benapych

KasaxctaH KZ loccranpapTt Pecnybnukm KasaxcraH

Knprusums KG KblprbiacTaHgapT

Monposa MD WHcTuTyT ctaHgapTtusaumm Mongossl

Poccus RU PoccTtangapt

TamKukncTaH TJ TamxkukcTangapT

TypkmeHus ™ naeroccnyx6a « TypKMeHCcTaHaapTnapbI»

Y3bekucraH uz Y3cTaHgapTt

YkpaunHa UA MWH3KOHOMpPa3BUTUA YKpaunHbl

4 HacTosawmmn ctaHgapT sSBnseTca MoagnduULMpPOBaHHBLIM MO OTHOLLEHWUIO K MeXAYHapoAHOMY cTaHAapTy
1ISO 6976:2016 «["a3 npnpogHbIn. BeluncneHne TennoTbl CropaHus, NIOTHOCTU, OTHOCUTESIbHOW NITOTHOCTH
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1 yncna Bo66e Ha ocHoBe KOMMOHeHTHoro coctaBay («Natural gas — Natural gas - Calculation of calorific
values, mass volume, relative density and Wobbe indices from the composition, MOD) nytem:

- VCKITIOYEHUS 13 npumedanus 1 K pasgeny 1 HenpaBunbHbIX OPMYITMPOBOK;

- BHeceHus B pa3gen 2 FTOCT 34100.3—2017/ISO/IEC Guide 98-3:2008 «HeonpeneneHHOCTb U3-
MepeHus. YacTte 3. PyKoBOACTBO MO BbIpaXXEHMWIO HEOMpPeAEeNeHHOCTN N3MEPEHNsI», UOEHTUYHOTO OOKY-
MEHTY, yka3aHHOMY B no3unuwum [5] pasgena «bubnuorpadusy;

- NCKIIOYEHNst TpuMeYdaHuna 4 K NyHkTy 3.12, Tak Kak ykasaHHasi eUHMLA N3MEPEHNIA aBNEHUS He
ucnonb3yetcd B ctpaHax CHI;

- MCKITtoYeHnst cebinok Ha ISO/TR 29922:2017, Tak kak AOKYMEHT AABMSIETCA TEXHUYECKUM OTYETOM,
copepxalimm 060CHOBaHUA NPaBUbHOCTU anropuTMOB BblYUCTIEHNS (DU3MKO-XMMNYECKMX NoKasaTenewn,
W3MOXEHHbIX B HACTOSILLEM CTaHZapTe;

- BKIMOYEHWS JOMONMHUTENbHBIX hopMyn (24) n (25) 1 CHOCKM, BblAENEHHbIX B TEKCTE KYPCUBOM;

- UCKIoYeHWs 13 pasgena «bubnvorpadusi» AOKYMEHTOB, Ha KOTOPbIE OTCYTCTBYHOT CChISIKU B TEK-
cTe cTaHaapTa;

- BBeAeHus npunoxeHun OA — O, cogepxawmnx nHdopmMaumio, HeobXoanMyH Mpu BbIYUCIIEHNN
PUNKO-XMMUYECKNX NOKa3aTenen NnpupoaHoro rasa.

CBefieHns 0 COOTBETCTBUM CCbIFNIOYHbLIX MEXIOCY4APCTBEHHbIX CTAHAAPTOB MEXAYHApPOAHbIM JOKY-
MEHTaM, UCMONb3yeMbIM B Ka4eCTBE CCbINTOYHbLIX B NMPUMEHEHHOM MEXAyHapoAHOM cTaHgapTe, npuse-
A€EHbI B JOMNOMHUTENBbHOM NMpunoxexun O0.

5 BBAMEH N OCT 31369—2008

UHebopmayusi o eeedeHuu e delicmeaue (npekpauwjeHuu delicmeusi) Hacmosiueao cmaHdapma U u3s-
MeHeHUU K HEMY Ha meppumopuu yKa3aHHbIX ebiuie 2ocydapcme nybruKyemcsi 8 ykazamerssx Hayuo-
HalnbHbIX cmaHdapmos, uzdasaeMbiX 8 3MuX eocydapcmeax, a makxe 6 cemu VMIHmepHem Ha calimax
coomeemcmsyuwuUx HayuoHabHbIX 0p2aHo8 o cmaHdapmu3ayuu.

B crniyyae nepecmompa, UsMeHeHuUs Ui omMeHbl Hacmosiwe2o cmaHdapma coomeemcmeayroujast
UHghopmayusi 6ydem onybriukogaHa Ha oghuyuaribHOM UHMepHem-catme MexeocydapcmeeHHO20 co-
eema o cma+OGapmusayuu, Memposioauu u cepmuchbukayuu 8 kamaroze «MexaocydapcmeeHHble cmaH-

Oapmbi».

© IS0, 2012 — Bce npaBa coxpaHsaTcA

© CraHgapTuHdopM, opopmneHne, 20

WckniountenbHoe npaBso O(bI/ILI,VIaJ'IbHOFO OI'Iy6ﬂMKOBaHI/IF| HacTodLllero ctaHgapta Ha TeppuTtopun
YKa3aHHbIX Bbille rocyaapcTs npuHaaneXXut HaunoHarbHbIM (Focyﬂ,apCTBeHHblM) opraHam no ctaHgapTu-

3aumu 3TUX rocyaapcTB
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BBepeHue

[MocTaBka npmMpogHOro rasa 3apybexxHOMy 1 BHyTpeHHeMY noTpebutensam obbl4HO
TpebyeT TOYHOro onpeaeneHns Konum4yecTea 1 kayecTsa NnpogaBaemoro rasa. B Hactos-
LLleM CTaHOapTe yCcTaHaBnMBaTCA METOAbl BbIYMCIIEHMNS] OCHOBHbIX NoKa3aTenemn, KOTo-
pble ONUCbIBAIOT KA4YeCTBO rasa, a UMEHHO BbICLLEN N HU3LIEN TENNOTbl CropaHus, NioT-
HOCTW, OTHOCUTENbHOW NAOTHOCTU U Yncna Bob6e (Bbicwero n Huswero). OnnucaHHble
MeToadbl obecrneymBaroT BO3MOXHOCTb BbIYMCIIEHUST 9TUX NOKalaTenen n nx Heonpeae-
neHHocTen ansa noboro NpMpogHoOro rasa, 3aMeHNTENs NPUPOAHOro rasa Uinn aHanorny-
HOro rasoobpasHoro TonnMBa M3BECTHOrO coctaBa NMpu 0ObIMHO UCMONb3yEMbIX CTaH-
AAPTHBIX YCIOBUSAX.

3HayeHnsa pasfMYHbIX MoKasaTesnen, BbIYUCIIEHHbLIX B COOTBETCTBMM C AAHHbLIM
cTaHgapToM, ByayT OTNMYaTbCH, XOTb U HE3HAYUTENBHO, OT TEX, KOTOPbIE BbIYNCIEHDbI C
ncnonb3oBaHMEM Npeabiaylwen Bepcun ctaHgapTa.

B cooTBeTCTBMM C AA@HHBIM KOHTEKCTOM CrieyeT y4ecCTb, YTO:

a) BHegpeHne N3MeHeHnn, onucaHHbIX B 4JaHHOM cTaHaapTe, OyaeT cBsi3aHo C 3a-
TpaTamu, NOCKONbKy NoTpebyeTca oOHOBNEHNE NporpaMmmMHoro obecneveHus;

b) sadukcmpoBaHHOE 3Ha4YEHNE TEMMNOTLI CrOpaHns U, CriegoBaTenbHO, 3asBrsie-
MO€ 3HeprocogepxaHve, BCMNeACTBME I3TUX WM3MEHEHUA TOXE W3MEHUTCS HEe3Hauu-
TEnbHO;

C) MOryT BO3HWKHYTb HenpeaBUMAEHHblE MOCNEeACTBUS, €Cn M3MEHEHUS1 CTaH-
AapTa BBOOATCS HEKPUTUYECKM; HANPUMEpP, €CNM BHECTU U3MEHEHMUS B TOYKax BXo4a B
TpybGONpPOBOAHYIO CUCTEMY M HE BBECTM UX B TOYKAX BbiXx04a, TO MOXET BO3HUKHYTb O0-
poroctosLwmn agucbanaHc yyeTa rasa;

d) B pacyeTe A0mMKHbI ObITb MPUHSTHI BO BHUMaHME KOMMEpPYECKNE, KOHTPaKTHbIE,
perrnameHTHblEe U NpaBoBble 06a3aTenbLCTBA.

Mo aTMM NpnymMHam 1 B 3aBUCMMOCTM OT 3asiBKM Nonb3oBaTenemn LenecoobpasHo
NpPOBECTM NpeaBapUTENbHYIO OLIEHKY NOCNEACTBUN NPy BHEAPEHUN AAHHOrO cTaHaapTa,

4yTOObI CornacoBaTb CPOKM M npouenypy ero sBeaeHnsa B nencTeune.

VI
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MEXTIOCYOAPCTBEHHbIN CTAHOAPT

rA3 MPUPOOHBLIW

BbIYHUCIEHUE TEMJTOTbI CTOPAHUA, NMJITIOTHOCTW,
OTHOCUTENbHOM NNMOTHOCTU U YUCIA BOEEE HA
OCHOBE KOMMNOHEHTHOI'O COCTABA

Natural gas - Calculation of calorific values, mass volume, relative density and Wobbe

indices from the composition

HaTta BBepaeHmns 20 — —

1 O6nacTb NnpMMeHeHUsA

HacTtoswun ctangapT ycTaHaBnNnMBaeT MeTOAb! BblYUCHIEHWS BbICLLEN TENMOThbI Cro-
paHWNs, HU3LWEN TEennoTbl CropaHusi, NAIOTHOCTU, OTHOCUTENbHOW MSIOTHOCTM U Yucna
Bob66e (BbiCcLIEro 1 HU3LWEro) NPUPOAHOro rasa, 3aMeHuTenen NPpMpPoaHoOro rasa n apy-
roro razaoo6pasHoro Tonnmea, KOMNOHEHTHbIN COCTaB KOTOPbIX M3BECTEH B eANHULLAX MO-
nsapHon gonu. MeTtoabl npegycMaTpyBaloT BO3MOXHOCTb BbIYUCIIEHUS 3HAYEHUI NOKa-
3aTenen ra3oBov CMeCu Npu NPUHATLIX CTaHOAPTHbLIX YCIOBUSX.

CyMma 3HayeHUn MONSAPHOW [OMM KOMMOHEHTOB, MO OnpeaesieHnto, cocTaBnseT
eavHuuy (unu 100 %). PykoBoACTBO NO BbIMNOMHEHUIO 3TOro TpeboBaHusa ¢ CnonbL3oBa-
HMeM XxpomaTorpaduyeckoro metoga aHanmsa npuBegeHo B [OCT 31371.1 n
FOCT 31371.2.

lNMpumeyvyaHue — [pu ebiyucieHUU 3Ha4YeHUl hU3UYECKUX roKasamesieli 00MmKHbI bbimb
y4YmeHbl 8ce KOMIMOHeHMbI, MosisipHasi donsi kKomopbix He meHee 0,00005 (0,005 % monspHou
donu). lNepedyeHb KOMIMOHEHMOB8, y4YUMmbI8aeMbIX MPU 8bIYUCTIEHUU 3HaYeHUU ¢hu3u4eCcKUX roKa-
3amernel onpedensiemcs rnpumeHsiemouli(bimMu) Memooukol(amu) usmepeHud. B npunoxeruu [JA
rpugedeHbl OOMoSIHUMeEbHbIE PeKoMeHOauuu o MepeyHIo y4umbi8aeMbiX KOMIMOHEHMO8 Ha

KOHKPEMHbIX y3r1ax uamepeHud.
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[Ansa BbIMUCHIEHMSA UCMONB3YIOT 3HAYEHNSA Pas3nNUYHbIX PU3NYECKUX CBONCTB YUCTbIX
KOMIMOHEHTOB; 3TV 3HAY€HUA BMECTe C COOTBETCTBYIOLUMM HeornpeaeneHHOCTAMN Nnpu-
BeAeHbl B Tabnuuax, a x UCTOYHUKUN MAEHTUDULNPOBAHDI.

MpvBeaeHbl MeToabl OLEHKU CTaHAAPTHOW HeonpeaeneHHOCTN BblMUCIEHHbIX (Ou-
3UKO-xnMmundecknx nokasatenen (SXI1).

lMpuBeaeHbl MeToAbl BbIYUCNEHUA MOSISIPHBLIX, MAaCcCOBbIX N O6GBbEMHbLIX 3HAYEHUN
®XI1, pacnpocTpaHstowmecsa Ha nobon NpUpoaHbIN ras, 3aMeHuTeNbL NPUPOLHOro rasa
nunu gpyroe rasoobpasHoe TONMUBO, 3a UCKITHYEHNEM OBBbEMHbBIX XapaKTePUCTUK raso-
BbIX CMeCeW, A1 KOTOPbIX KO3(MULUMEHT CXKXMMAEMOCTM B CTaHAAPTHLIX YCIMOBUSX Me-
Hee 0,9.

MprMepbl BbIMMCNEHUA NS PEKOMEHAOBaHHbIX METOLOB NPUBEAEHbI B MPUMOXe-

Hum D.

MpumeyvaHue 1 — TepmuHbl “superior (Bbicumi)”’, “higher (Bbicliero nopsgka)”, “upper
(BepxHun)” n “total (NonHLIN)” B AaHHOM CTaHAapTe SBMAITCA CUHOHMMaMW “gross (BbicLias)’;
Takke Kak “inferior (HU3Wwunn)” n “lower (HM3wWwero nopsiaka)” ABNAKTCA CMHOHMMaMn “net (HU3-
was)”. TepmnH “heating value (TennoTBopHasd cnocobHOCTL)” siBNsieTcss cMHoHMmoM “calorific

”,

value (Tennota cropaHus)”’; “mass density (maccoBasi nnoTHocTh)” n “specific density (yoeneHas

”, W

NMOTHOCTL)” ABNAIOTCA CMHOHMMamK “density (mnoTHocTb)”; “Wobbe number (uncno Bo66e)” sie-

nsaetcs cuHoHuMoM “Wobbe index (nHaekca Bo66e)”; “compressibility factor (koadhdpumumeHT cxum-

MaeMoCTK)” ABNSeTCA CMHOHMMOM “compression factor (koaddumumeHTa cxaTtns)”.

MpumevaHue 2 — He cywiecTByeT orpaHMyYeHnn No cocTaBy rasa, a4ns KoToporo npume-
HUMbI MEeTOAbI, NPUBEAEHHbIE B HAcTodAweM cTaHgapTe. OaHako orpaHMyYeHne Ha BblYUCTIEHUS
06bEeMHbIX MokasaTtenen nsa cMmecen ¢ koadduumeHTom cxmmaemoctn meHee 0,9 B ycTaHOB-
NEHHbIX CTaHOAPTHbIX YCMOBUSX U3MEPEHU HaKknagbliBatoT onpeaeneHHble TpeboBaHusa K Co-

cTasy.

MpumeyvaHune 3 — lNockornbKy MornsapHas 4ONA NPUCYTCTBYOLWEN BOAbI OOLIYHO He orpe-
AenseTcs B xoge XxpomaTorpadnyeckoro aHanunsa, ooLenpuHATON NPaKkTUKOWN SIBAISIETCA BbIYUC-
neHve n3n4ecknx nokasarternemn Ha OCHOBE CyXOro rasa v BnnsiHue BOAAHOIo napa y4ntblBaeTcs
OTAENbHOW npouenypon. B To e Bpems, ecnu mondpHasi 4ons BOASHOrO napa M3BecTHa, TO
BblYMCNEHNEe napamMeTpa MOXHO OCYLLEeCTBUTb MOSTHOCTbIO B COOTBETCTBMM C OMUCaHHbIMWU B

HacTosLLIeM cTaHaapTe npoueaypamu.
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MpumevaHue 4 — B rpynny anvgaTudecknx yrnesogopoaos ¢ YNCOM aTOMOB yriepoaa

7 VINu BbILLE BKIOYAIOT 000N NPUCYTCTBYIOLLNIA M30MEP C TAaKUM >Ke YMCIIOM aTOMOB yrrepoaa,

KaK'y nsomepa HopmMalibHOro CTpoeHu4.

MpumevaHue 5 — Ecnv nonb3oBaTenb NPOBOAUT U3MEPEHNE COAEPXKAHUS TPYNN aHanm-
TUYECKUN He pasfensieMblXx KOMNOHeHToB, Hanpumep, Ce. unu Cr., B BUAE OAHOIO NCEeBAOKOMMO-
HEeHTa, TO OH JOJMKEH CaM YCTAHOBUTb COCTaB dopakuum 1, crieqoBaTenbHO, CBOMCTBA 3TOMO MNCEB-
[AOKOMMOHEHTA B 3aBUCUMOCTM OT Lienein KOHKPETHOro npumeHeHusi. Coaepkalumecs B NpuUpoa-
HOM rase napbl BoAbl 1 CEPOBOAOPOA PacCMaTPUBAKOTCS Kak HEroproYMe NceBAOKOMMOHEHTbI C

3HTanbNMen TennoTbl CropaHNa paBHOW HYNIHO.

2 HopmaTuBHbI€ CCbISIKU

B HacTosLwem cTaHOapTe MCnonb3oBaHbl HOPMATUBHbLIE CChISIKM Ha criegytoLine
MEeXrocyapCTBEHHble CTaHOapThbl U KraccugukaTop:

MOCT 31371.1—2020 (MCO 6974-1:2012) Na3 npupoaHbii. OnpegeneHne co-
cTaBa METOJO0M ra3oBoil xpomaTtorpadum c oueHKon HeonpegeneHHocTn. Yactb 1. O6-
LLine yKkasaHua 1 onpeeneHne cocrasa

FOCT 31371.2—2020 (MCO 6974-2:2012) a3 npupoaHbii. OnpeneneHne co-
cTaBa MeETOAO0OM ra3oBoWn xpomaTtorpadum ¢ oLeHKon HeonpeaeneHHocTn. Yactb 2. Bbl-
yucrneHne HeonpeneneHHoCTU

FOCT 34100.3—2017/1SO/IEC Guide 98-3:2008 HeonpedeneHHocmb u3mepe-
Hus. Yacmb 3. Pykoeodcmeo o 8bipaxxeHUro HeoripeodesieHHoCmu UsMepeHuUsi

MK (MCO 3166) 004-97 «MexaocydapcmeeHHsblIl Kraccughukamop cmpaH mMmupa
(MKCM)

MpumeyaHue — Npy NONb30BaHMM HACTOSALLMM CTaHAAPTOM LienecoobpasHo npoee-
PUTb OENCTBUE CCbINTOYHbLIX CTaHAAPTOB U KNnaccudmKkaTopoB Ha opuLmManbsHOM MHTEPHET-canTe
MexrocygapcTBeHHOro coBeta Mo cTaHgapTMsauum, MeTponormm U cepTudukauumn
(www.easc.by) nnun no ykasatensm HauuoHarnbHbIX CTaH4ApPTOB, n3gaBaeMbIM B rocygapcTBax,
YKa3aHHbIX B npeaucrioBun, UM Ha OCbVILl,VIaJ'IbeIX canTax COOTBETCTBYHOLWNX HAaLMNOHalIbHbIX
opraHoB no cTtaHgapTusauuun. Ecnv Ha OOKYMeHT JaHa HefaTupoBaHHas Cebifka, TO criegyeT
ncnonb3oBaTb AOKYMEHT, ,El,eI7ICTBy}0LLl,VII71 Ha TGKyU.l,VIVI MOMEHT, C Y4ETOM BCEX BHECEHHbIX B HETO
n3MeHeHun. Ecnm 3aMeHeH CCbINTOYHbIN JOKYMEHT, Ha KOTOPbLIN JaHa JaTMpOoBaHHasA CCblfka, TO
cnenyeTt Ucnonb3oBaTb YKa3aHHYHO BEPCUKO 3TONo AOKYyMEHTa. Ecnu nocne NPUHATUA HACTOA-

LLlero ctaHgapTa B CCbITOYHbIN JOKYMEHT, Ha KOTOPbIA AaHa AaTUPOBaHHAsi CCbifika, BHECEHO


http://www.easc.by/
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N3MeHeHue, 3aTparmBarolLlee NnonoXeHue, Ha KOTopoe AaHa Ccbinka, To 3TO NOoXeHWe npume-
HseTcs 6e3 yyeTa JaHHOro u3ameHeHus. Ecnm cCbinoYHbIi JOKYMEHT OTMeHeH 6e3 3aMeHbl, TO
nonoxeHue, B KOTOPOM [aHa CChlfika Ha Hero, NPUMEHSIETCH B YacTu, He 3aTparusaroLLen aTy

CCbINKY.

3 TepMUHbI 1 onpeaeneHns

B HacToswem ctaHaapTe NpUMEHeHbI cneayroLmne TepMUHbI C COOTBETCTBYIOLLIMMMN
onpeneneHnamm:

3.1 Bbicwana TennoTta cropaHua (gross calorific value): Konnyectso TennoTbl, KO-

TOPOE MOXET BbIAENUTLCS MPU NOTHOM CrOpPaHUM B MPUCYTCTBUK KUCriopoaa onpeaerneH-
HOro Konm4yecTBa rasa Takum obpasomM, 4To gaBrieHue, P1, NPU KOTOPOM NPOUCXOAUT pe-
aKumsi, OCTaeTCsi MOCTOSHHBIM, @ BCe MPOAYKTbl CropaHusi MPUHMMAIOT Ty Xe Temnepa-
Typy, t1, 4TO M TemnepaTypa peareHToB. [1py 3TOM BCE NPOAYKTbI HAXOASATCSA B ra3oo6-
pasHOM COCTOSIHUW, 3@ UCKMOYEHNEM BOAbI, KOTOpasi KOHAEHCUPYETCS B XUAKOCTb Mpu

t1.

MpumevaHune — Ecnu BbicLLytO TENMOTY CropaHusi BLIYUMCHAIOT ANst KONMYecTBa rasa, Bbl-
PaXXeHHOro B eAMHNMLIE MONSPHOW A0MK, ee 0603HavaloT Kak (Hc)e (t1’ pl) ; €CMU BbICLLYHO Ten-
NOTY CropaHusi BbIYMCIAIOT AN KONMYeCTBa rasa, BblpaXXeHHOro B eMH1LE Macchl, ee 0603Ha-

YaloT Kak (Hm)G (tl, pl) B ToMm cnyyae, ecnu BbICLLUYKO TEMMOTY CropaHusl BbIYMUCISIOT ANs KO-

nn4ecTBa rasa, BbIpaXk€HHOro B eAnHNLe obbema, ee 0603HajaloT Kak (Hv)e (tv Pt pz) , rAe

t2 n p2 (M3mepeHHble) cTangapTHbIe ycrnosusa ana obbema rasa (CM. pUCYyHOK 1).

3.2 HM3wWanA TennoTa cropaHma (net calorific value): Konnyectso TennoTbl, KOTO-

poe MOXeT BblAeNUTbLCS Npu NOMIHOM CropaHuy B NPUCYTCTBUK Kucrnopoaa onpeneneH-
HOro KonmM4yecTBa rasa Takum obpasomM, 4YTo gaBreHue, P1, NPU KOTOPOM NPOUCXOAUT pe-
aKumsi, OCTaeTCsl MOCTOSIHHBIM, @ BCe MPOAYKTbl CropaHust MpUHMMAtOT Ty e Temnepa-
Typy, t1, 4TO M TemnepaTypa peareHToB. [1py 3TOM BCE NPOAYKTbI HAXOOSATCSA B ra3oob-

Pa3HOM COCTOSIHUM.

MpumeyvaHune — 3Ha4YeHMs MONAPHON, MAcCOBOM N 0O bEMHOWN HU3LLEN TENOTbI CropaHns

oBosHavatot cootsercraento kak (H, )y (t, py), (H ) (. p) » (H,), (., Pt p,).
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3.3 nnoTHocTb (density): Macca eanHuubl o6bema rasa npu onpeaeneHHbIX 3Ha-
YeHUAX AaBneHus u TemnepaTypbl.

3.4 oTHOCUTeNbHas NNOTHOCTL (relative density): NMNoTHOCTL rasa, AeneHHas Ha
NNOTHOCTb CYXOro Bo3gyxa CTaHOapTHOro coctaBa MpU OOMHAKOBbLIX 3a4aHHbIX 3HaYe-

HUAX OaBNeHnd 1 TemMmrnepartypbl.

MpumevaHune — TepMunH «ngeanbHas OTHOCUTENbHAsA NNIOTHOCTb» NPUMEHSIOT B TEX Cry-
yasx, Korga Kak ras, Tak u Bo3gyx CYMTaloTCa cpeamu, KoTopble NOAYMHAIOTCS 3aKOHy naeanb-
Horo rasa (cMm. 3.8). TepMuH «pearnbHasi OTHOCUTENbHAasA MAOTHOCTb» NPUMEHSIIOT B TEX Criy4asix,
Korda Kak ras, Tak u Bo3gyx cumtatroTcs peanbHbiMu cpegamm (cm. 3.9). CmarHdapmHbili cocmas

cyxoe2o 8030yxa npusedeH 8 npuroxeHuu b.

3.5 yncno Bo66e Bbicwee (gross Wobbe index): 3HayeHue Bbiclen 06 beMHON
TEennoTbl CropaHus Npu onpeaeneHHbiX CTaH4apPTHbBIX YCNOBUSX, AENeHHOe Ha KBagpaT-

HbI KOPEHb OTHOCUTENbHOWN NITOTHOCTU NPU TEX XK€ CTaHOAAPTHbIX YCIOBUSIX U3MEPEHWIA.

MpumeyvaHue — MNpn 06bIYHOM NPUMEHEHMMN U B OTCYTCTBUM Kakoro-nnbo apyroro cre-
undmkaTopa, TepMuH “yncno Bob6e” ncnonb3ytoT Ans o603HauveHNst BENUYMHbI, KOTopas 34ech

naeHTnpuumpoBaHa kak Ymcno Bob6e BhicLuee.

3.6 yncno Bo66e Huswee (net Wobbe index): 3HavyeHne Hu3LWen o6 beMHON Ten-
NOTbl CrOpaHWs Npu onpeaeneHHbIX CTaHAAPTHLIX YCNOBUAX, AENEHHOEe Ha KBaapaTHbIN
KOpE€Hb OTHOCUTENbHOW MITOTHOCTU MPU TEX XXe CTaHAAPTHbIX YCIOBUAX U3MEPEHWA.

3.7 aHTanbnua nepexoaa (enthalpy of transformation): Beigensitoweeca konnye-
CTBO TeNnoThbl, CONPOBOXAAOLLEeEe M3BMEHEHNE COCTOSIHNSA (Nepexoaa) BeLlecTsa unm cu-

CTeMbI U3 OAHOroO (HayanbHOro) B Apyroe (KOHe4YHoe) COCTOSIHUE.

MpumeyaHue 1 — MNonoxuTtenbHoe BblAeneHne TENNOTbl MO NpaBuIy TePMOANUHAMUKM

YMCMNEHHO PaBHO OTPULATENIbHOMY NPUPALLEHMIO SHTArBMUMN.
MpumeyaHne 2 — B KOHTEKCTE HACTOSLLEro CTaHaapTa MOXHO BblAENUTb CrieaytoLLee:
— 3HTanNbNUsA CropaHus: HayanbHOE COCTOSIHME — 3TO UCXOAHAas CTexMomeTpuyeckas

CMeCb peareHToB A0 CKUraHuda, a KOHe4YHoe COCTOAHMEe — 3TO MPOAYKTbl CropaHnA npu TOM Xe

[laBreHnn 1 TON Xe TemnepaType;
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— CTaHpapTHasA 3HTanbNUA UCMAapPeHUA: HavyannbHOEe COCTOSHNE — 3TO BELLECTBO B XNa-
KOM COCTOSIHUW NPW HACbILLEHUN, 8 KOHEYHOE COCTOSIHME — 3TO TO XK€ CamMoe BELLECTBO B rmno-
TETUYECKOM COCTOAHUW unaeanbHOro rasa npu TOW Xe caMol TemnepaTtype U OaesfieHuu
101,325 «la;

— Pa3HOCTb 3HTANbMUN (MK 3HTANbLNUWUHAA PAa3HOCTb): Ha4YanbHOE COCTOSHNE — 3TO
ras unu rasoBasi CMecb npu Temneparype Ti1, @ KOHEYHOE COCTOSIHME — 3TO TOT XXe caMbli ras
U1 razoBas CMeCb NMpu TOM XXe JaBfEHMM, HO Npu gpyron TemnepaTtype To;

— nonpaBKa Ha 3HTanbNUIO (MUNKU 3HTaNbNUMUHasA nonpaBka) (OCTaTo4yHas IHTasnb-
NnA): HavyanbHOE COCTOSIHWME — 3TO ra3 Unu rasoBas CMeCb B NrMNOTETUYECKOM COCTOSIHUM nae-
arnbHOro rasa, a KOHe4HOe COCTOSIHME — 3TO TOT XXE CaMblil ra3 UMnn rasoBasi CMecb Npu TOM Xe

[laBrNeHnn 1 ToW e TemnepaTtype, HO B COCTOSIHUM pearnbHoro rasa.

3.8 npeanbHbIN ras (ideal gas): a3, KOTOpPbIN NOQYNHAETCS 3aKOHY UaeanbHOro

rasa.

MpumevaHune — 3aKkoH naeanbHOro rasa MOXHO 3anucaTb B BUAE YPaBHEHMUS
p-V' =R-T,
roe P —abcontoTHoe AaBneHue;
T — TepmoanHamnyeckas Temneparypa;
V ° — 06bem, KOTOpbIV 3aHUMAaET OAUH MOJb MAeanbHOro rasa (MonspHbIN 06beM naeansHOro

rasa);

R- YH1UBEepcanbHada ra3oBasd NoCtodHHaA B KOrepeHTHbIX MPOU3BOAHbLIX eANHNLax.

3.9 peanbHbIn ra3 (real gas): a3, cBoOMCTBa KOTOPOro OTNMYAKTCA OT 3aKOHa

noearnibHoro rasa.

MpumeyvyaHue — PeanbHbIl ra3 He NOQYNHAETCA 3aKOHY naearnbHoro rasa. OTKNnoHeHve

OT ngearnbHOCTUN MOXHO 3anncaTtb B BUAe ypaBHEHUA COCTOAHUA
p-V=2(T,p)-R-T

rae V — o6bem, KOTopbIi 3aHMMAaeT OfUH MOMb pPearibHoro rasa (MonspHbI 06bem pearnbHOro
rasa);
Z(T,p) - NepemMeHHas, 4acto 6nm3kasa K eauHuue, U U3BEeCTHas Kak KoauLUMEHT Cxmmae-

mocTu (cm. 3.10).
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3.10 koadhpuumeHT cxxmmaemocTun (compression factor): lenctButensHbln (pe-
anbHbIN) 06bEM AaHHOW Macchbl rasa npwu onpefernieHHbIX AaBneHun u Temneparype,
AEeNEHHbIN Ha ero o6beM Mpu Tex Xe CaMblX YCITOBUAX, BbIYUCIIEHHbIN MO YPaBHEHWUIO
3aKoHa ngeanbHoro rasa.

3.11 crtaHpapTHble ycnoBusi cropaHusi (combustion reference conditions):
OnpepenexHble TemnepaTtypa {1 n gaBneHve Pi, Npy KOTOPbLIX YCNOBHO CXWUratT TOnM-
nnBoO.

3.12 ctaHpapTHbIe ycroBusa nuamepeHun (metering reference conditions): Onpe-
[eneHHble Temnepartypa iz, u gaBneHue p2, Npy KOTOPbIX KONMYECTBO CXUraeMoro Ton-

JinBa onpenendarT yCrioBHO.

MpumeyaHue 1 — He cywectByeT NpUYMHbI NPUHUMATDL CTAHAAPTHbLIE YCIOBUS U3Mepe-

HUM TaKNMU XXE CaMbIMU, KaK 1 CTaHO4APTHbIE YCIOBUA cropaHus (cM. PucyHok 1).

MpumeyaHue 2 — B pasHbIx CTpaHax MUpa UCMOSb3YIOT PasnnyHble 3HaYEHNsI CTaH-

AapTHbIX YCNoBun (cm. npusnoxeHue B).

MpumevaHune 3 — lNpumeHeHne Temnepatypbl 15,55 °C npennaraetcs kak cokpalle-

HMe AN ToYHOro akBmBaneHTa no Llenbcuio ans 60 °F, T.e. 15%°unu 15,5(5 B nepuoae) °C.

Bopna B Buae napa
Kucnopon | — Huzwaa TennoTa
cropanuA (Hv),

['opeHne T

a3 + kucnopon NpoayKTot
Mamepenne —= ——==| TOPEHWA
npu &, p, nput,p,

a3 npu

|| Boaa Kak ¥uOKocTs
tg.l pﬂ

Bricwan Tennota
cropanms (Hv)

BreigenenHas TennoTa
= TennoTa cropanua Hv

MamepeHHsli obbem rasa

PucyHok 1 - O6bemHas TennoTta cropaHnsa. CTaHgapTHbIE YCOBUS CropaHus m

n3mepeHuin
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4 O603Ha4YeHUs n egnHULbI

B HacToswem CTaHOapTe ncnosfib3oBaHbl cneagyrouwune 00603HaYvYeHus:

4.1 BenuuunHsbl

CumBon

OnpepeneHue

aToOMHasa Mmacca

WMHOEKC Yncna aToMoB yrrepoga B 0606LeHHbIX hop-
myrnax monekyn CaHpNcOdSe

NMHOEKC YMcra aToMOB Bogopoaa B 0600 EeHHbIX
dopmyrnax monekyn CaHpNcOdSe

WMHOEKC YMcria aToMoB a3oTa B 06006LLEHHbBIX hopMy-
nax monekyn CaHpNcOdSe

NNOTHOCTb

MHOEKC Yncna aToOMOB Kucropoga B 0606LEeHHbIX
dopmyrnax monekyn CaHpNcOdSe

WMHOEKC Yncna aToMOB cepbl B 0606LeHHbIX hopmynax
mMonekyn CaHpNcOdSe

byHKUMA, KOTOpas onpenenseT nokasartens Y

OTHOCUTENbHasA NNOTHOCTb
MOnsipHas TennoTa CropaHns

MaccoBasi Tensiota cropaHus

obbemHas TennoTa cropaHus
KoahpuumeHT oxeaTta

MOMSipHas SHTaNbNUS UCNapeHns Boabl
MonsipHas macca

YMCIO KOMMOHEHTOB B CMECH

4Yncno onpeaeneHu B cCepun n3aMepeHunn
AasneHue (abcontoTHoe)

TO4YHOE BBOOHOE 3HA4YeHUe a5A BblHUCIIEHUA Y

EanHuubl
U3MepeHnn

Kr-kMonb1

Kr-m-3

kK-Monb?t
Mk-krt
MOx-m3

kx-monbt

Kr-KMonb™1

klMa

(MeHseTcs)



U(Y)
u(y)

Yi
Z
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yHugepcarbHasi (MosisipHasi) ra3oBasi MOCTOsIHHas Dx-monb1-Kt
KO9(hPpULMEHT Koppenaumm —

KO3 PULMEHT CYMMNPOBAHNSA —

TepmogmHamudeckasn (abcontoTHasn) TemnepaTypa K
TemnepaTtypa no Llenscuto oC
pacluMpeHHas HeonpeaeneHHocTb Y (meHsieTcs)
cTaHOoapTHas HeonpegeneHHocTb Y (meHsieTcs)
MOISAPHBIN 06beM m3-kmonbt
yucno Bobbe MOk-m3

MonsipHasa aons —
HeHopMaru308aHHOe 3Ha4eHuUe MorspHoU Oonu —
0606LLEHHBIN PUINKO-XUMUYECKNIA NOKa3aTesb (meHsieTcs)
HeToYyHas BBOAHASA BenuuuHa ang sbiumcneHuns Y (MeHsieTca)
obbemHas 0osis i-20 KOMIMOHeHMa —

KO3 PULMEHT CKUMAEMOCTU —

4.2 MNoAcTpoyHble UHAEKCDI

CumBon

G

Z 3 x N+

>

air

OnpepneneHue

BbiCWagd (TennoTa cropaHna unu Yncno Bobbe);
HOMEP KOMMOHEHTA;

HOMEp KOMMOHEHTa B MaTpuLe;
noeHTuduKaTop nokasartens,

NAEHTUMKATOP TOYHbLIX BBOLHbLIX 3HAYEHUN;
Hu3was (TennoTa cropaHna unu Yncno Bobbe);
YMCIIO NBMEPEHUN;

BO34YX;

cTaHgapTHoe (6a3oBoe) 3HayeHve (gaBneHus)
CTaHAapTHbIE YCNOBUS CropaHus;

CTaHOapTHbIE yCIioBUA I/13MepeHI/IIZ.

11
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4.3 HagcTpoyHbIN MHAEKC

CumBon OnpepeneHue
o A14a COCTOAHUA ngearnbHOIo rasa.
5 MNMpuHUUNDbI

B HacTosiwem ctaHgapTe npueBedeHbl METOAbl BbIYUCIIEHUS 3HAYEHUN TenmnoTbl
cropaHus (BbICLLUEN M HWU3LIEN), NAOTHOCTU, OTHOCUTENBHON NAOTHOCTU U Yncna Bo6be
(BbICLLErO W HM3LLErO) NMo6Oro NPMPOAHOro rasa, 3ameHUTeNsd NPUPOAHOIo rasa unn apy-
roro razaoobpasHoro TonnMBa Ha OCHOBE WU3BECTHOrO KOMMOHEHTHOro CocTaBa B eQuUHU-
Lax MOnsipHOM 0MN.

[N Bbl4UCNEHNSA 3HAYEHUI TENSOTLI CrOPaHUs UCNOSTb3YT POPMYIbl, B KOTOPbIX
ANd BCeX 0TAeNbHbIX KOMMOHEHTOB ra3oBOV cMecu TabnnyHoe 3HavyeHne MONApHoOM Ten-
NoTbl CropaHus naeanbHoro rasa 6epyT B COOTBETCTBMM CO 3HAYEHUAMU UX MOMSPHON
A0S B CMEeCK, 3aTeM BCe MONyYEHHble 3HAYEHNA CYMMUPYIOT, YTOBbI NONy4YnTb 3HaYe-
HWe MOSISIPHOM TeNSI0Thbl CropaHus 451 CMecu ngeanbHoro rasa. [lanee npusegeHsl oop-
Mynbl NS npeobpa3oBaHMsa 3TON BEMWYMHLI B HU3LLYO TENOTY CropaHus naeansHoro
rasa, a 3aTeM B BbICLUYIO U HU3LLYO OOBEMHYIO U MaCCOBYIO TEMMOTY CropaHus naearb-
HOro rasa.

AHarnorMyHo Ans BblYMCEHUS NAOTHOCTM U OTHOCUTENbHOMW MAOTHOCTU UCMNOSb-
3y10T (POpMyIibl, B KOTOPbIX A5l BCEX OTAENbHbIX KOMMNOHEHTOB ra3oBon cmecu Tabnuy-
HOe 3HayeHue MONSAPHOM MaccCbl GepyT B COOTBETCTBUM CO 3HAYEHUSMU MUX MOJSISIPHOM
A0S B CMEeCK, 3aTeM BCE MONYYEHHbIe 3HAYEHNA CYMMUPYIOT, YTOBObI NONy4YnTb 3HaYe-
HMe MONSIPHOW Maccbl ra3oBon cMmecu. [lanee npmBeaeHsl opMysnbl Ang npeobpasoBa-
HUS MOSNISAPHOWM MacChbl B NAIOTHOCTb MAeanbHOro ra3a UM B OTHOCUTESbHYIO NNIOTHOCTb.

3HayeHns NNOTHOCTU UM OTHOCUTENBHOW NAIOTHOCTM pearibHOro ras3a BblYUCASIOT
C y4eTOM 06BEMHOr0 NoNPaBoYHOro KoadduumeHTa (KoadPUUNEHT CKUMAEMOCTH), pe-
KOMeHAAUUN Nno BbIYUCIIEHMIO KOTOPOTro NPUBELEHbI HUXE.

lMepeBoa 3HaAYeHUN TENNOTblI CrOpaHUsa mMaearibHOro rasa B 3HAYEeHUs TEnnoTbl
CropaHus peanbHOro rasa BngeTca 4OCTaTOYHO NPOCTbiM. YTO6bI MOAYYUTL MOMSIPHYIO
TENnoTy CropaHnsa pearnibHOro rasa Heob6xoAMMO BBECTU HEDBOSbLUYKO MOMPaBKy Ha 3H-
Tanbnuio (OCTATOYHYHKO 3HTAmNbMUIKD) K MOSIIPHOW TENfoTe CcropaHns (BbICLLEN WU HU3-
Wwen) ngeansHoro rasa. OgHako aTa nonpaBka Ha 3HTanbMUIO ABSETCA HAaCTOSbKO He-
3HaAYUTENBHOM, YTO €0 06OCHOBAHHO MOXHO NpeHebpeyb.

12
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BcneacTterne npeHebpexeHns NONpaBkOM Ha 3HTANbMMIO 3HAYEHUS MOMSPHOM U
MaccOBOM TeNMOTbl CrOpaHUs pearnbHOro rasa paBHbl COOTBETCTBYHOLUMM 3HAYEHUSM
TEennoTbl CropaHus naeansbHoro rasa. YTobbl NoNyyYnTb 3HaYeHUs 06beMHON TennoThbl
cropaHusa (BbiCLLEN WU HU3LWIERN) ANs peanbHOro rada Ha OCHOBE 3HAYeHU ANs uaeanb-
HOro rasa NPUMEHSIOT YNOMSIHYTbIN Bbille 0OBbEMHbIN NONPaBOYHbIA KOI(PPULNEHT (KO-
ahPUUnEHT CXMMaeMoCTH).

Kpome Toro, npmBeaeHbl hopmynbl A4S BbIYMCIIEHMS 3HaYeHUn Yncna Bob6e ona
naeanbHOro 1 peanbHOro ra3oB U ANg ApYrMx paCCMOTPEHHbIX 34eCb NokasaTenen.

[nsa kaxxgoro nokasatensa NPUPOAHOro rasa, Anst KOTOPoro NpuBeAeHbl pac4yeTHbIe
dopmynbl, npyumeHuMbl onucaHHble B TOCT 34100.3 meToabl Ans nonyyYeHnsa ononHn-
TenbHbIX POPMYI, MO3BONAIOLNX OLLEHUTbL COOTBETCTBYIOLLYIO HEONPEAENIEHHOCTb.

B cywHocTn, kaxayto HeonpenerieHHOCTb BbIYUCASIOT U3 aHanUTUYEeCKoro Bbl-
BOAA KO3(h(PUUMEHTOB YYBCTBUTENBHOCTU NMyTeM onpeneneHns YacTHON Mpou3BOAHOWN
OT (bOpPMYn BblYUCIIEHUS COOTBETCTBYHOLLErO rnokasaTensa cMecu AN Kaxgou M3 BBOA-
HbIX BEJTMYUH (@8 UMEHHO (PM3MYECKUX NoKasaTenemn Kaxxgoro YACTOro KOMMOHeHTa 1 3Ha-
YEHUN MOSNSAPHOW OONN KOMMOHEHTOB), C KOTOPON MOXET accouumpoBaTbCs Heonpeae-
NEHHOCTb. OTU BbIBOAbI TaKKe YYUTbIBAKOT HEN3OEXHbIE KOppenaunun Mexay 3HayeHu-
AMW MOJSISIPHOM JOMNN KOMIMOHEHTOB U TaKKe HEN30EXHbIMU, HO MeHee O4YeBUAHbIMU, KOp-
pensaumMsMmn Mexay 3Ha4eHUAMM MOSIIPHOM MacCbl KOMMNOHEHTOB (CM. pasgen 11).

[nsa kaxpgoro nokasartenst oduwyto aucnepcuto (kBagpaT HeonpeaeneHHoCcTn) no-
nyyalrT CrOXeHMEM He3aBUCUMMBbIX BKNagoB B AUCNEPCUIO OT KaXOoro UCTOYHMKA He-
onpeaenieHHoCTN 1 B pesynbtaTte o0Lyto (CyMMapHyr) HeonpeaeneHHocTb 6epyT Kak
KBaZpaTHbIN KOPEHb OT 3TOr0 3Ha4YeHUs Mo YopMyramM B COOTBETCTBUN C MPUNOXEHUEM
B.

B pasgene 12 npuBegeHbl TabnnyHble 3Ha4YeHUs 49 COOTBETCTBYOLWNX on3nye-
CKMX CBOWCTB YMCTbIX KOMMOHEHTOB MPUPOAHOrO ra3a M CBsI3aHHbIX C HUMW Heonpeae-
NEHHOCTEN Ansa Kaxagoro Habopa ctaHgapTHbIX ycrnoBuin. BecnomoratenbHble gaHHbIe,
BKIOYas HeonpeaeneHHOCTU, UCMOMb3YT B COOTBETCTBUM C npunoxeHnem A. [Npu-

Mepbl BblYNCIEHUN npmuBeaeHbl B NpuUnoXxXeHnn D.

13
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6 NMoBeaeHne naeanbLHOro U peanbLHOro ra3oB

6.1 QHTanbLNMA cropaHusa

dyHaameHTanbHble husmnyeckne BenmynHbl, Tpebyromecs ansa BblMUCNEHNS 3Ha-
YeHWU TeNNOTbl CrOpaHns, — 3TO, B NEPBYIO odepedb, (CTaHOAaPTHLIE) MOSISIPHbIE SHTarb-
NN CropaHnsa naeanbHOro rasa (3HadeHus MONAPHOM TENNOoTbl CropaHna nageansHOro
rasa) Anst YACTbIX KOMMNOHEHTOB ra3oBOW CMeCU. OTU BEeSIUYUHbI SBIISKOTCA CIOXHbLIMN
PYHKUMAMM TeMNepaTypbl; HO NPY 3TOM UX 3HAYEHUSA AN KOHKPETHOM CTaH4apTHON TeM-

nepaTypbl cropaHus t; Heobxogumbl. Mo NpakTMYecknm coobpakeHusiM, OT Nonb3oBa-
Tensa He TpebyeTcs OCyLeCcTBNEHMA pacyeToB ANsi NOfy4YeHUs COOTBETCTBYHOLINX 3Ha-
YyeHun Npu Nbon NPon3BONbHO BbIOPaHHOW CTaHA4ApTHOW TemnepaType. B Tabnuuax
HaCTOsILLEro craHgapTa NpuBEAEHbl 3HAYeHWs OaHHOW BENWYUHBI ONA TemnepaTyp
{1 =25°C, 20 °C, 15,55 °C (60 °F, cm. 3.12, npumeydanue 3), 15 °C (59 °F) n 0 °C. BaxHo,
YTO BCE MATb 3HAYEHUI A11A NbOoro BewwecTsa ABMATCA B3aUMHO COrnacyloLwmnMmncs ¢

TOYKHN 3peHNA TepMOANHAMUKHN.

6.2 BbiuncneHuve koacpduumeHTa cXXumaemMocTu

Mpu BblYUCIIEHUN 06 BEMHOM TENNOThLI CrOpaHMsa peanbHOoro rasa TpebyeTcs BBe-
AEeHWe NonpaBku, yyYuTbiBawoLWen oTnnyme obbLeMOB peanbHOro U maeanbHOro rasos.
OToN nonpaBkoun NpeHebperaTb HeNb3d, ee Takke HeOBXOANMO yYnTbIBaTb NPU BblYUC-
NEeHWN NAOTHOCTU, OTHOCUTENBHON NSIOTHOCTU U Yncna Bobbe.

MonpaBKy Ha HengeanbHOCTb 0O6bemMa rasa BHOCAT NyTEM UCNOSb30BaHUS KO3d-
durumeHTa cxnumaemoctn Z rasosoi cmecu. KoadduumeHT cxnumaemoctn Z npu cTaH-
AAPTHBIX YCINOBUSX U3MEPEHUIN, KOTOPbIN HEOOXOANM AN BbIYUCIIEHUA, ONUCAHHbIX B

pasgenax 9 n 10, BeluMCnsoT no oopmyre

2

Z(t, p) =1-| 22 || x5t py) | (1)

0

roe P,=101,325 kla, a ctaHgapTHOE AaBrneHne N3SMepeHnn P, BbIpaXeHo B TeX Xe ean-

HULax.

CymmupoBaHune nposogat no scem N komnoHeHTam cmecu, oopmyna O0CTo-
BEepHa B Ananas3oHe 3HayeHun aasneHusa pP,ot 90 go 110 klMa. 3HaveHns Tak Ha3biBae-
MOro Koa(puuneHTa CyMMUpOBaHMUs Sj(tz, po) npuBeaeHbl B Tabnuue 2 npu YeTbipex

14
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npeacTaBNALWLMX OOLNA MHTEPEC 3HAYEHMAX CTaHAAPTHOW TemnepaTtypbl U3MEPEHUN
ANs1 BCeX KOMMOHEHTOB NPUPOAHOro rasa n 3ameHuTena NpUpoaHOro rasa, paccMmartpu-

BaeMblIX B HaCToAweM CTaHOapTe.

MpumeyvaHue — dopmyny (1) MOXHO Takke MCNONbL30BaTb AN BbIYUCEHUS 3HAYEHUN
KO3 ULMEHTA CKUMAEMOCTU YUCTbIX KOMMNOHEHTOB, HO 3TO Heobsa3aTenbHO gacT Haubornee
TOYHbIN U3 BO3MOXHbIX pe3dyrnbTaTtoB. B yacTHocTn, dhopmyna He aaeT npuemMnemblx 3HayeHun
ANst KO3 PULMEHTOB CKMMAEMOCTM BOAOPOAA, renums U HeoHa, Ans KOTopbix Z > 1, 1 TaKUX KOM-
MOHEHTOB, KaK BbICLLME YrNeBOA0POAbl, KOTOPbIE ABNAITCHA XUAKOCTAMU NPWU CTaHAAPTHBIX YCIo-
BMAX M3MepeHun. [Ins ncnonb3oBaHUsA TakuX BblYUCIIEHUM BHE KOHTEKCTa HacTosLWero craH-
AapTa nonb3oBaTenb AOMKEH NpeaBapuTenbHO OLEHUTb UX NPUroAHOCTb. 3HavYeHuss Koadpdu-
LIMEHTOB CXMMaEMOCTU A5 YNCTbIX KOMNOHEHTOB, 06bIYHO MPUCYTCTBYIOLUX B NPUPOAHOM rase,

NPUMEHSIOT B COOTBETCTBUM C rpusioxeHuem [B.

7 BbluucneHue MONSAPHOM TENNOTbI CrOpaHus

7.1 Bbicwias TennoTta cropaHus
Bbicluyto MONApHYt0 TEMNOTY CropaHusa npu TemnepaType t; rasoBon cmecu mns-

BECTHOro cocTaBa BbIYUCNSAOT Mo hopmyrne

(Ho)o (1) = (HO) (1) = 3, -[(Ho)2 ] (1), @

0
rae (HC). (t,) - Bbiclwas MonspHas TennoTa cropaHns cMeck uaeanbHbIX rasos;

(Hc), () - ebicas MonsipHas TennoTa cropaHusi CMec pearbHbIX rasos;
[(HC)Z]j (t,) - BbICWIas MonsipHasi TEMMNOTa CropaHvs MAEarnbHOro rasa j-ro KoMrno-

HEeHTa;

Xj — MOJ1dpHaa gonsa j-FO KOMMOHEHTA.

0
MpumedaHue 1 — 3HayeHus [(HC)G ]J. He 3aBUCAT OT AaBneHus; cnegosaTefibHO, CTaH-

AapTHOE AaBlieHne CropaHnga p1 y4UTbiBaTtb HE UMEET CMbICIa 1 N3 pac4eToB UCKITHOYEHO.

MpumevaHune 2 — MonspHas TennoTa cropaHns naeansHoro rasa Ans rasa unv rasosomu
CMecu onpefensieTcs B HacTosILLEM CTaHAapTe Kak NonoXuTenbHas BennimMHa. 3HaueHus), npu-
BeJEHHble B Tabnuue 3, YACINEHHO PaBHbl 3HAYEHUSIM CTaHAAPTHON MOSSIPHON 3HTaNbMNUK Cro-

paHus, KOTOpble, B TO K€ BPEMS, YCIIOBHO BbIPaXXaloTCs Kak oTpuLaTenbHble BENUYMHbLI (CM. 3.7).
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YncneHHble 3HaYeHns [(Hc)OGJj (t,) Ans t; = 25 °C npuBepeHsbl B Tabnuue 3. OTu

3HayeHus1 ans [(HC)Z]J.(ZS) B3ATbl U3 NWUTEPaTypHbIX NMEPBOUCTOYHUKOB. 3HaveHUs

[(Hc)OGJj (t,) AN Apyrvx Temneparyp (t1 = 20 °C, 15,55 °C, 15 °C 1 0 °C) Takke npuse-

AeHbl B Tabnuue 3. 3Tn 3HavyeHns BbiBeOeHbl U3 3Ha4veHun ana 25 °C.

7.2 Hu3wasa TennoTa cropaHus
Hunawyo mMonsapHyo TennoTy cropaHus npu Temnepatype {; rasoBon cmecu us-

BECTHOro COCTaBa BbIYMCASIOT N0 hopmyne
N b.
(HC)N (tl) = (HC)?\I (tl) = (HC)OG (tl) - lej Ej & (tl) ) 3)
j=

0
rae (HC), (t,) - H13was monsipHas TennoTa cropaHns cMecn naearnbHbIX rasos;
(HC)N ('[1) HW3LLAsi MOMSIPHas TENOTa CropaHusi CMeCcU pearnbHbIX ra3os;

0
L (t,) - cTanpapTHas sHTanbMs McnapeHns Boabl NPy ti;

bj — YMCINO aTOMOB BOOOPOAA B KaXKOO0W MOSIEKYNE |-ro KOMMOHEHTa (BOAOPOAHbI

NHOEKC).
3nauenns L’ ('[1) npuBegeHsl B npunoxeHun A gns temnepatypsbl 25 °C, 20 °C,

15,55 °C (60 °F), 15 °C n 0 °C. 3HayeHus bj npueeaeHsbl B Tabnuue 1.

8 BbluncrneHne maccoBomn TensoTbl CropaHusa
8.1 Bbiclwiasa TennoTta cropaHus
Bbicluyto MaccoByo TennoTy cropanust npu Temnepatype {; razoBon cmecu ms-

BECTHOro coctaBa BbI4YUCIIAIOT MO (bopmyne

(Ho)e (t,)

(Hm)G (tl) = (Hm)((); (tl) = M

4)
0
rae (HM), (t,) - sbicluas maccosas Tennota cropaHus cMecu naeanbHbIX rasos;

(Hm), (t,) - Bbicwas maccosas TennoTa cropaHusi CMECH pearbHbIX ra3os;

M — monsipHas macca cMecu, BblYUCTIEHHas no dopmyne

16



rOCT 31369—202____

(Mpoekm, okoHYamersnbHast pedakyusi)

M=>x-M,, (5)

roe |\/|j — MOJSipHasi Macca j-ro KOMMoHeHTa.

3HaveHue MOJ'IFIpHOVI MacCChbl KaXXgoro KOMrnoHeHTa, paccMmaTpmBaemMoro B HaCtos-

LLleM cTaHaapTe, NpuBeaeHo B Tabnuue 1.

8.2 Huawasa TennoTta cropaHus
Huawyo maccoByto TennoTy cropaHus npu Temnepartype i1 rasoBow cmecu us-

BECTHOro cocTaBa BbIYUCNSOT Mo hopmyrne

(Hm), (t,) = (HM)} (t,) =

LoHG) ©

0
rae (HM), (t,) - nu3was maccosas Tennota cropaHus cMecu naeanbHbIX rasos;

(Hm)N (t1) — HU3Lasa MaccoBasi TEMNOTa CropaHusi CMECU pearsibHbIX ra3oB.

lNpumedyaHue — Tpebyemcs obpawamb 8HUMaHUE Ha UCMOoMb3yeMble eQUHUUbI 8€rlU-
YuH 05151 8bI4UCIIEHUU, onucaHHbIx 8 daHHom pa3sdene. lNpu Hc 8 kunodxoyrnsx Ha monb u M 8
KusioepaMmax Ha KUsioMorsib 3Ha4eHue Hm agmomamudyecku rosydaemcsi 8 Me2adoysisix Ha Ku-

7102paMM.

9 BbluncneHne o6 LeMHON TENNOTLI cropaHusa

9.1 Bbicwias Tensiota cropaHua uaeanbHOro rasa

Bbiclytlo 06bEMHY0 TENNOTY CropaHnst uaeanbHOro rasa npu TemnepaType cro-

paHus {1 ra3oBoi cMecu M3BECTHOroO cocTaea, onpedenieHHoro npu Temnepatype to u

L,aBMEHWN P2, BbIYUCTIAIOT N0 hopmyne

Hc)q (t
(H0 (ot p) =), 0
rae (HV)L(t,t,, p,) — BbicWas 06beMHas TennoTa CropaHmsi CMECH MOEasnbHOro rasa;

V° —MOnsipHbI 06beM CMecu naearnbHbIX Fa3oB, BbIYUCIEHHbIN NO hopmyrne

T
V'=R.-% @8)

P,

rae R — yHuBepcanbHas rasoeas noctosHHas (cm. A.1);

T2 — abcontoTHaa TemnepaTtypa.
17
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9.2 Hu3wasna TennoTa cropaHnsa naearnbHOro rasa
Huswyto o6beMHy0 TENNOTY CropaHnsa naeanbHOro rasa npu Temnepatype cro-

paHnAa {1 rasoBon cmecu M3BECTHOro CocTaea, onpegeneHHoro npun teMmneparype ton

AaBleHnn p2, BbIMUCTIAOT NO cbopmyne

(HO (),

(HV) (t1!t21 pz) - (9)

0
rae (Hv), (t,,t,, P,) — Hn3was o6bemHas TennoTa cropaHns cMecH MaeanbHbIX rasos.

9.3 Bbiclwias Tensnota cropaHusa pearibHOro rasa

BbicLyo 0GbeMHYH TEMMOTY CropaHnsa peanbHoro rasa npu temnepartype cropa-

Hus t; rasoBol cMecu U3BECTHOro cocTaBa, onpeneneHHoro npy TemnepaTtype t; u aas-

JIEHUN D2, BbIYHUCIIAKOT MO cbopmyne

Hc), (t
(H), (.1, ) = Fs ) (10)
V
rae (HV),(t,,t,, p,) — BbiCcWIas 06LeMHas TennoTa cropaHusl peansHoro rasa;
V — MORSIpHbIit 06bEM CMECH pearnbHbIX ra30B, BbIYUCIEHHbIN MO hopMyre
TZ
V:Z(tz’pz)'R'p_, (11)
2

roe Z(tz, pz) — KO3(PPULMEHT CKMMAEMOCTU MPU CTaHAAPTHbIX YCITOBUAX N3MEPEHUN.

KoadhdunumneHT cxnmaemocTn Z(tz, pz) BbIYUCIIAOT Mo popmyre (1), ncnonbays
3Havenuns S;(t,, Py) ANA MHOMBMAYaNbHBLIX YUCTLIX BELLECTB, NPUBEAEHHbIe B Tabnuue

2. B HacToswem CTaHOapTe BblMUCITIEHNA ABNAKTCA OOCTOBEPHLIMU TOJIbKO AJ1A 3Ha4e-

HUA Z > 0,9.

9.4 Hu3wasn TennoTta cropaHusi peanbHOro rasa

Huswyo 06beMHyI0 TENMNOTY CropaHns pearnbHOro rasa npu Temnepartype cropa-

HuA t; ra3oBoi cMecu M3BECTHOro cocTasa, onpeaeneHHoro npu Temnepartype t> 1 nae-

NEeHUN p2, BbIYUCIIAIOT No popmyrne
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(), ., p) = HD ), )

rae (HV) (t,,t,, p,) — HM3Wan o6bemHas TennoTa cropaHus peasnbHoro rasa.

lNMpumedaHue — Tpebyemcs obpawambs 8HUMaHUE Ha Ucrosib3yemMble eOUHUUbI 8esu-
YuH Ors1 8bl4UCIeHUU, onucaHHbIX 8 0aHHOM pa3sderie. Npu R 8 OXoyrisx Ha MOJb-Keflb8UH U P 8
Kursionackarnsix 3Had4eHue \ aesmomMamuyecKku rnosly4aemcsi 8 Kybu4eckux mempax Ha KusioMorib,

a 3HavyeHue HV - 8 mezadxoynsix Ha Kybuyeckuli memp.

10 BbluncneHne pu3nKo-xuMmMYeCKUX nokasareneun
10.1 OTHOCUTEeNnbHaA NNIOTHOCTb UAeanbHOro rasa
OTHOCI/ITeJ'IbHyI-O NMOTHOCTb MAealribHOro rasa, He 3aBUCALLYO OT CTaHOAPTHbIX

YCNOBWI, BbIYUCIIAIOT NO popmyre

M
G'=—
o (13)

roe G° — oTHOcuTEnNbHas NNOTHOCTb WaeanbHOro rasa;

air

M — monsapHasa macca cmecu, BbluncrneHHas no dopmyne (5);

M., — MonsipHasi Macca cyxoro Bo3ayxa CTaHAapTHOMO COCTaRa.

[na ctaHgapTHOro coctaBa BO3fyxa BblBEOEHO 3HayeHue Mair= (28,965 46 +

0,00017) kr-kmonb™? (cm. A.3).

10.2 NMnoTHOCTL MaeanbLHOro rasa
MnoTHOCTb naeanbHOro rasa, 3aBUCSLLYO OT TemnepaTtypbl 12 u aaBneHus po, Bbl-

4yncnaT No opmyrne
M
Do(tz, pz) :W , (14)

0 o
rae D°(t, p,) — nnoTHOCTb MAaeanbHOMo rasa Npu cTaHAAPTHLIX YCIOBUSX M3MEPEHWI;

M — monsipHas Mmacca cmecm, BbluMcrnieHHas no dopmyne (5);

V° —MonsipHbIn 06bEM CMecK naearnbHbIX ra3oB, BbIYMCNEHHBIM NO hopmyne (8).

10.3 Yucno Bo66e (Bbicluee) naeanbHOro rasa

Uncno Bo66e (Bbicliee) ngeanbHOro rasa Bbl4MCNAT No dopmMyne
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0 (HV)OG(tl’tZ’ pZ)
W (t,1,,p,) = , 15
(t.t,.p,) 50 (15)

roe WG0 (t.,t,, p,) — um1cro Bo66e (Bbicluiee) naeansHoOro rasa;

(Hv)a (t,,t,, p,) — BbluncnsioT B cooTBeTCTBUM C 9.1.

10.4 Yncno Bo66e (Hu3wWwee) naeanbHOro rasa
Yuncno Bob6e (HM3Lwee) ngeanbHOro rasa Bbl4UCAAT N0 hopmyrne

0 (Hv), (L., p,)
Wy (t,t,, p,) = : 16
(L., p,) o0 (16)

rne W, (t,,t,, p,) — uncno Bo66e (Hu3iee) noeansHoro rasa;

(Hv)} (t,,t,, p,) — BbluMCRSsIOT B cooTBETCTBUM C 9.2.

10.5 OTHOCUTEeNnbHasA NNOTHOCTL pearibHOro rasa

OTHOCI/ITeJ'IbHyI-O NMOTHOCTb pealibHOro rada npun CtTaHaapTHbIX YCINOBUAX N3MEpe-

Hul (t2, p2)