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OCT 31369—2008

[lpegucnoBue

Llenun, 0CHOBHbLIE NPUHLUMBI 1 OCHOBHOW NOPSIACK NPoBeAeHUA paboT No MeXrocyaapCTBEHHON CTaHaap-
Tu3aunun yctanosneHsl [OCT 1.0—92 «MexrocyaapcTBeHHasa cuctema ctaHgapTmaaunn. OCHOBHbIE NONOXKe-
Husa» U TOCT 1.2—97 «MexrocygapcTBeHHast cuctemMa ctaHgaptusaumn. CtaHgapTbl MEXrocyaapCTBEHHbIE,
npaBua n pekoMeHgauum no MexXxrocynapctBeHHOW ctaHaapTusaunn. MNopsgok paspaboTKu, NPUHATUSA, NMPK-
MeHeHWs1, ODHOBMEHUsS N OTMEHbI»

CBeaeHuda o cTaHaapTe

1 NMOANOTOBJIEH OTKpbITEIM akLUoHepHbIM 0bLllecTBOM «[asnpomMm» n deaepanbHbIM rocyaapCTBEH-
HbIM YHUTapHbLIM nNpeanpuatieM «Bcepoccuncknnm HayvyHo-UccnegoBaTenbCKUA UHCTUTYT METPONOrn
Mm. .. Mengeneesa» (PIYI1 «BHAWNM nm. 1.11. MeHaeneesa») Ha 0CcHOBe CODCTBEHHOIO ayTEeHTUYHOTO Ne-

peBoda cTaHgapTa, ykasaHHOro B NyHKTe 4
2 BHECEH ®epepanbHbIM areHTCTBOM MO TEXHUYECKOMY perynmpoBaHUio 1 METPOMNOTUN

3 NPAHAT MexrocygapcTBeHHBLIM COBETOM NO cTaHAapTU3aunMn, MeTpOoNorun n ceptugmnkaymm (NpoTo-
kon Ne 33 ot 00 noHa 2008 r.)

3a NPUHATUE cTaHaapTa NPOronocoBaru:

KpaTkoe HaumMmeHoOBaHue CTpaHbl Koo cTpaHbl CokpalleHHOE HAUMEHOBaHWEe HAUMOHANBLHOIo opraHa
no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 Nno craHgapTU3auunmn

AsepbanmxaH AZ A3cTaHgapT

benapycob BY [foccTanpapT Pecnybnuku benapycob

KasaxcrtaH KZ [foccTanpapT Pecnybnuku KasaxcraH

Kblprbi3cTaH KG KblprelactangapT

MonaoBa MD MongoBa-CtanpapT

Poccunckas Pepepauns RU PepepanbHOE areHTCTBO MO TEXHUYECKOMY

PErYyNMPOBaHNI0 N METPOIOIUA

TamKUKUCTAaH TJ TapKukcTaHpgapT

TypKMeHncTaH TM [[naBroccnyxba « TypkMeHcTaHgapTnapbI»

YabekucraH UZ Y3ctangapTt

YKpauHa UA [locnoTpebcTangapt YKpauHsbl

4 HacTtodawumn cTaHgapT aBnseTcs MoanpUUMPOBaHHbIM MO OTHOLLIEHUIO K MeXayHapoaHoMy cTaHadapTy
NCO 6976:1995 «I'as npupogHbiK. BelvMcneHuUe TennoTel CropaHns, NoTHOCTU, OTHOCUTENbHOWU NMITOTHOCTU U
ymucna Bobbe Ha ocHOBe KOMMOHeHTHOro cocrtaea» (ISO 6976:1995 «Natural gas — Calculation of calorific
values, density, relative density and Wobbe index from composition»). ['pn 3TOM AONONHUTENLHBIE NMONOXKEHUS
B TEKCTE CcTaHAapTa BblAeneHbl KypcuBom, npunoxeHua M, N n P aononHaT cTaHaapT ¢ Uenbio ydeTta notpeb-
HOCTEW HaLNOHANBbHOW 3KOHOMUKN yKa3aHHbIX BhiLe rocyaapcts U/nnm ocobeHHOCTeN MeXrocyaapCTBEHHOW
cTaHgapTu3aunn

5 lNpukazom PegepanbHOro areHTCTBa No TEXHUYECKOMY perynmupoBaHuio 1 MetTponorim ot 17 aekabps
2008 1. Ne 422-c1 mexrocyaapcteeHHbIM cTaHgapT [OCT 31369—2008 (MCO 6976:1995) BBeaeH B 4eNCTBUE B
KayecTBe HauuoHanbHoro ctaHgapta Poccunckon @epepaunm ¢ 1 auBapsa 2010 r.

o BBEOEH BINEPBbIE

VIHibopmMalus 0 8eeOeHUU 8 Oeticmeue (fpeKpalleHuu delcmeus) Hacmosauieao cmaHoapma nybruKky-
emcs 8 ykazamerne «HaluoHalbHble cmaHoapmaiy.

ViHcbopmayusi ob UaMeHeHUSIX K HacmosuweMy cmaHoOapmy nybrnukyemcs 8 ykasamerie «HayuoHarbHble
cmaHoapmbi», a mexkcm U3MeHeHUU — 8 UH@OpMaUUOHHbLIX yKa3zamersx «HauuoHanbHble cmaHOapmsbi». B
criydae riepecMompa unu ommeHbl Hacmosuwiea2o cmaHOapma coomeemcemayrujas UHpopmMmauus byoem
ortybriukoeaHa 8 UHOpMalUOHHOM yKa3zamere «HalyluoHarnbHble cmaHoapmabiy

© CraHgapTtuHdgopm, 2009

B Poccuinckon ®egepaun HacTOAWMA cTaHOapT HEe MOXKET ObITb MOMHOCTLIO UMM YaCTUYHO BOCTPOUN3BE-
0eH, TUpaXXMpoBaH MU pacnpocTpaHeH B KavyecTBe ounumansHOro nsgaHna des paspelwleHmnss PegepanbHOro
areHTCTBa No TEXHUYECKOMY perynmpoBaHUO 1 METPOJIOrMu
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FOCT 31369—2008
(MCO 6976:1995)

M E X T O CY 3D APCTUBEWUHH bl W C T A H O AP T

a3 npupogHbIN

BbIYUCNTEHUE TEMNOTbI CTOPAHUSA, MITOTHOCTU, OTHOCUTENBHOU NNOTHOCTH
N 4HYUCIIA BOBBE HA OCHOBE KOMINOHEHTHOIO COCTABA

Natural gas. Calculation of calorific values, density, relative density and Wobbe index from composition

[laTta BBegeHuna — 2010—01—01

1 ObnacTtb NpUMeHeHus

HacTodawm ctaHgapT pacnpocTpaHdaeTcs Ha PU3NKO-XMMUYeCcKe nokasatenun KadecTBa NpuUpoaHoro
rasa U ycTaHaBnMBaeT anropuUTMbl BeIYUCIIEHUA 3Ha4YeHU BbICLLUeW TeNNOThl CropaHus, HU3LWeW TeNNOThl Cro-
paHUsA, NMOTHOCTU, OTHOCUTENLHOW NIOTHOCTM U Yncna Bo66e npupoaHbIx razos’’, UMUTATOPOB NPUPOAHOTO
rasa n Apyrux roptoumx ra3acobpasHbiX TONMUB MO U3BECTHOMY KOMMOHEHTHOMY COCTaBY rasa Npuv cTaH4apTHbLIX
YCNOBUAX U3IMEPEHUMN.

[Ona BelMMCNEHNS PUINKO-XMMUYECKUX NoKasaTenen Kadyectsa npupoaHoro rasa UCnonb3yloT 3Ha4YeHUs
pas3nUYHbIX PU3NYECKNX BEMUYNH YUCTBIX KOMMOHEHTOB, NpUBeAeHHbIEe B Tabnuuax 1 — 5 (pasgen 10).

B HacToslweM cTaHaapTe npuBeaeHbl MeToAbl OLEHKU TOYHOCTU BbIMACIEHHBIX 3HAY€HWUA OCHOBHBIX MO-
KazaTerei KayecTBa NPMPOAHOro raza.

MeToabl BbIMMCIEHNA 3HAYEeHUN NokasaTternen KadyecTBa Ha OCHOBE MOMAPHOW 0N UMM MaCcCOBOW KOH-
LeHTpaLUn NPpUMEHUMBI K NtodoMy COCTaBY NMPUPOAHOo rasa’’, UMMTaTOpa NPUPOAHOIO rasa unu OPYroro ropto-
yero TOMMUBA, KOTOpOE OOLIMHO HaxoAUTCA B raszoobpasHOM COCTOSHMW. [N BbIMUCNEHUSI 3HAYEHWU
noKasartenen KayecTBa rasa, coctaB KOTOPOro U3BeCTeH B OO bEMHBIX AONNAX, 3TU METoAbl MPUMEHUMBI TONbKO
ONA ra3os, COCTOALWMX, B OCHOBHOM, U3 MeTaHa (MonapHaga aons metaHa He MeHee 0,9).

[TpmMepbl BeIYMUCNIEHU NpUuBedeHbl B npunoxeHnn D B COOTBETCTBUU C pekoMeHaAyeMbIMU MeTogaMi
PacyeToB.

[MTpnmevanume 1 — 0OB603HAYEHNA N €ANHNLLI N3MEPEHUIN DUNHECKUX BENNYNH, NCTMONb3YEMBbIE B HACTOSLLEM
cTaHgapTe, NpuBeaeHbl B NPUNOXEHUN A.

[Tpunmevanune 2— CnoBa «BepxHmn (higher)», «BepxHun (upper)», «nonHein (total)» n «BanoBon (gross)» B
HaACTOSIWEM CTaHZapTe SABNSATCH CUHOHMMAaMWU CNOBa «BbICWKMK (Superior)». AHANOrM4Ho, cnoBa «HWXHUK (lower)» w
«4nCTbIN (net)» ABNATCA CUHOHMMaMK cnoBa «HU3WKK (inferior)». TepMnH «TennoTBOPHasi cnocobHocTe (heating value)»
ABMNSAETCA CUHOHUMOM TepMuHa «tennota cropanus (calorific value)»; «cneymndundeckas NNoOTHOCTL {(specific gravity)» aB-
NSETCH CUHOHUMOM «OTHOCUTENBHOW NNOTHOCTU (relative density)»; «mnaekc Bobbe (Wobbe index)» — CMHOHUMOM «4KC-
na Bobbe (Wobbe number)»; «daktop cxarmsa (compression factor)» — CUHOHUMOM «KO3(PPUUMEHTA CHUMAEMOCTH
(compressibility factor)».

[TpnmevaHnwune 3— Ecnucoctas rasza n3BecTeH B eanHuLax 06beMHOM 40NN, X CNeayeT nepecuntarb B €4u-
HUUbI MONsipHOU aonu (npunoxeHune C). OgHako cneayeT y4nTbiBaTh, YTO PACCUYMTAHHbIE 3HAYEHUSA MONSAPHON Aonu ByayT
NMETb DONnbLUME 3HAYEHUST HEONPEAENEeHHOCTU, YEM HEONPEAENEHHOCTN NCXOAHbBIX 3HAYEHNW OOBEMHON O0NMN.

1} B mexdyHapodHom crmardapme MCO 6976 ucrionb3ayrom mepMuUH «Cyxue npupodHsie 2asbly. OnpedeneHue «Cy-
Xuex» UCKIMIOYEeHO, makK Kak cmaHoapm pacripocmpaHaemces Ha pearibHbIe rpupoOHBIe 2a3bi ¢ COO0epXaHUeM rapos 800b]
8rifiomes OO0 YPOBHS, COOMEBEMCMeayroule20 COCMOSHUK HacbIWEeHUS.

%) B npunoxeHuu M npusedeHbl mpebos8aHUs K MOYHOCMU OrnpedeneHuUss KOMITOHeHMHO20 cocmasa rnpupoOHO20
2a3a U pacwupeHHas HeorpedeneHHocmp 018 3Ha4YeHUU mernomsai cecopaHus u rmnomuaocmu. B nipunoxexHuu N npusedeH
an20pummMm OUeHKU HeoripederneHHocmu O 3HavYeHuUl mennomael c2opaHus, ninom-ydocmu u qucna Bobbe npupoOHO20
2asa.

U3paHne odbvumanbHoe
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[TpumedaHune 4 —Cymma 3HAa4YEHNN COAePXKaHNA KOMIMOHEHTOB B egnHULax MonspHOW 40NV He OOJKHA OT-
nmyarbcs oT eanHuLbl bonee yem Ha 0,0001, n Npu BbIMUCIIEHUAX AOMXHbI YYUTbIBATHCH BCE KOMMOHEHTLI, MONAPHAs A0NS
KoTopbIX NpeBbiwwaer 0,00005.

[TpumeyvyaHune 5— [na BbluncrneHna 3Ha4veHss 0O bEMHON TENNOThI CrOPaHNA CYLLECTBYIOT OrPaHNYeHns no
cogep)XaHnio KOMMOHEHTOB B NPUPOAHOM rase, NnoMMMO MeTaHa, 8 UMEHHO:

MONAPHAas Aons a3ora He AoIKHa npeBbiwaTh 0,3;

monsapHas gona CO, u C H, (kaxgoro) He gorkHa npesbiwarth 0,15;

MONSPHas Jons HU OAHOro ApPYyroro KOMMoHeHTa He AomkHa npesbiwaTth 0,05.

[Tpn Taknx orpaHUYEeHnsX OXnagaemas cucTemaTuYeckas NOrpeLLHOCTb Pe3ybTaTta BbIMUCTIEHUS TENMOTbI CropaHUs
He byaeT npeBbiwaTtb 0,1 %.

[MTpumevaHnune 6 — OueHKa BMUAHUSA coaepXaHns NapoB BOAbl, HENOoCpeaACTBEHHO N3MEPEHHOTO UMK OLEHEH-
HOro NyTeM pacyeTa, Ha 3Ha4YeHue TENNOThl CropaHns NpuBeaeHa B npunoxexHum F.

[MTpumevyaHue 7 —lpuBegeHHblE METOAbLI BBIMUCNEHUA AENCTBUTENbBHbBI AN ra3a, HaxoAsaLWerocs B NPUHATHIX
CTaHAAPTHbLIX YCMOBUSIX NMPU TEMNepaType Bbille TEMMNEepaTypbl €ro TOHKMU POCHI.

[TpumevyaHune 8—IllpuBeaeHHbie B Tabnuuax pasgena 10 3HavyeHns Pn3an4ecknx CBOUNCTB KOMIMOHEHTOB Me-
PUOANYECKN MEepeCcMaTpmMBaloTCA C LENbio X YTOUHEHUS.

2 TepMUHbI U onpepeneHus

B HacToswWweM cTaHgapTe NpuMeHeHbl crneayoline TepMUHbl C COOTBETCTBY LMK onpegeneHnsamMu:

2.1 BbicWaA Tennota cropaHua (superior calorific value): KonnyecTtso TennoThl, KOTOPOE MOXET Bbl-
OennUTbCs Npn NONHOM CropaHnM B BO3ayxe onpeaeneHHoro KoNMnMyecTsa rasa 1akium obpasom, YTo AaBfeHue
p., PN KOTOPOM MPOUCXOOUT peakLnda, OCTaeTcsa NOCTOAHHbIM, a BCe NPOAYKTbl CropaHnua NpUHUMAT TY Xe
TemMnepaTtypy t,, YTO U TeMnepaTtypa peareHToB. [1pn1 3TOM BCe NPOAYKTbI HAXoA4ATCA B ra3oobpasHOM COCTOSA-
HUK, 32 UCKNoYEeHNEM BOAbl, KOTopas KOHAEHCUPYETCA B XXUAKOCTb Npu L.

B Tex cny4asx, korga TennoTy cropaHusa onpeaensalT Ha OCHOBE KOMIMOHEHTHOro cocTaBa rasa, Bblpa-
>KEHHOTo B eANHULaX MONSIPHOM O0MNN, ee 0603Haqha+oT, kKak H(t,, p,); Korga cocTaB BblpaxeH B eaunHnLax Mac-

COBOW A0NK, TENNOTY cropaHua obosHavatoT Kak Hg (t,, p.).

B Tex cnydasx, korga TennoTy cropaHusa onpegensoT Ha OCHOBE KOMMOHEHTHOrO cocTaBa rasa, Bhlipa-
)KEHHOro B eAnHULax obbeMHon aonu, ee obosHavaroT kak H [(f,,p,), V(L,,p,)], rae t, u p, — (M3MepeHHble)

cTaHOapTHbIe yCcroBMa Ans odbema rasa (CM. pUCYHOK 1).

2.2 HU3WaaA Tennota cropaHuma (inferior calorific value): Konn4yecTso TeNNOThI, KOTOPOE MOXET Bbl-
OennTbcs Npu NONMHOM CropaHnM B BO3AyXe onpeaeneHHOoro KonmyecTsa rasa Takum obpasom, UTo aaBne-
HUe p,, MPU KOTOPOM NpoTeKaeT peaKkuusa, ocTaeTcs NOCTOAHHBIM, BCe NPOAYKThl CropaHua NpUHUMatoT Ty
Xe TeMmnepartypy t,, UTO U TemnepaTypa peareHToB. [1py1 3TOM BCe NpoAyKTbl HAXoA4ATCA B ra3oobpasHoM
COCTOSAHUN.

PaccuntaHHoe Ha OCHOBe eguHWUL, MONAPHOM O0NN, MacCOBOW A0MNMU U OGBGMHOP 00NN KOMMOHEHTOB

3Ha4YeHWe HU3LWen TennoThbl cropaHua obosHavatloT, COOTBETCTBEHHO, Kak H(f,, p.), H,(t,, p,) n H[(f;, p,),

V(L,, p,)l.

2.3 nnoTHocTb (density): Macca razoBou npod.l, AeneHHast Ha ee 00bLeM NpK onpeaeneHHbIX 3Ha4YeHU-
AX OaBNeHUs 1 TeMmnepaTypsbl.

2.4 oTHocuUTenbHasa NNOTHOCTL (relative density): NNoTHOCTL rasa, geneHHaa Ha NNOTHOCTb CYXOro
BO34yxXa cTaHOapTHOro cocTtasa (npunoxeHue B) Npy oAMHaAKOBLIX 3a4aHHbIX 3HAYeHUAX AaBNeHNd U TeMre-
paTypbl. TepMUH «ngeanbHasa oTHOCUTENbHad NMNIOTHOCTb» NPUMEHSAIOT B TeX crydasX, Korga Kak ras, 1ak u
BO3QYyX CHUTAIOTCA cpedamMu, KoTopble NOAYUHAKTCA 3aKOHY MaeanbHOro rasa (2.7); TepMUH «peanbHaga oT-
HOCUTEeNbHAasA NMOTHOCTb» MPUMEHAIOT B TeX crydasax, Korga Kak ras, 1ak 1 Bo3ayx cHMTarTCA pealbHbIMIK
cpeadamu.

2.5 yucno Bo66e (Wobbe index)": 3Ha4veHue BbicLLen 06bEMHO TENMNOThI CropaHusa Npn onpeaenex-
HbIX CTaHOAPTHLIX YCNOBUAX, AeNeHHoe Ha KBaapaTHLIN KOpeHb OTHOCUTENBHOW NNOTHOCTU NMPU TEX XKe CTaH-
O0apPTHLIX YCIOBUAX U3MEPEHUN.

1

) Yucno Bob6e — xapakmepucmuka 20pryYe20 2a3a, ornpedesnsuas 83auM0o3aMeHIeMOCMb 20PKYUX 2a308 rpu
CxKU2aHUU 8 ObImo8bIX U MPOMbBILWIISHHbBIX 20PEerI0YHBIX yempolcmeax, UaMepsemcss 8 Me2alxoyrnsax Ha Kybuyeckul
Memp.

2
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2.6 aHTanbnua nepexoaa (entalphy of transformation). OHTanbNMA nepexoga BewecTBa U3 COCTOA-
HUs1 A B cocTodHMe B aBnsetca TepmoanHamMmmyecknm obosHavyeHnemM KonnmdecTea BhlaensieMoun TennoThl, KO-
TOpOE COMNPOBOXAAEeT nepexod MeXxay cocTosiHUusAMWU. [lonoXuTenbHoe BblaeneHue TennoThl YCMOBHO
CUYMNTAETCA YNCNEHHO pPaBHbIM OTpULUATENLHOMY NpUpaleHnto sHTanbnmnu. icxoga ms atoro, BelMYMHbL 3H-
Tanbnun CropaHna 1 3HTanbLNMM cnapeHna MMetoT YNCNEHHO paBHble 3HadeHUA. TepMUH «nornpaBKa Ha 3H-
Tanbnuio» OTHOCUTCA K (MONAPHOW ) 3HTanNbNUK Nepexoga Mmexay naeanbHbIM U peanbHbIM COCTOAHUAMK rasa.

2./ naeanbHbLIN ra3 u peanbHbIN ras (ideal gas and real gas). MaeanbHbIM ras — 370 ras, KOTOPbIN
NOOAYNHAETCA 3aKOHY naeanbHOro rasa

p-Vo,=R-T (1)

rae p — abcontoTHoe aaBneHue;
V,, — 0bbeM oHOro Mond rasa;
R — monsipHasa rasoBasi NOCTOAHHAs B KOrepeHTHLIX NPOU3BOAHbLIX eanHULaXx;
I — TepMoanMHamMudeckaqa Temnepartypa.
PeanbHbIM ras He noguMHAeTcd 3TOMY 3akoHy. [ina peanbHbIX rasoB ypaBHeHUe (1) cnegyeT 3anucaTh B

criegyrowemM smae
p-V,=4T1,p)R-T, (2)

rae Z(1,p) — nepemeHHas, 4acTo bnn3kas K eanHuLe 1 M3BECTHas Kak KoadppuuneHT cxkmmaemocTtn (2.8 ME.2
(NnpunoxeHue E)).
2.8 kKoadppuLumneHT cxumaemMocTu (compression factor): dencTBUTENBHLIN (pearnbHbIA) 0ObLEM OaH-
HOM Macchl raza npu onpeaeneHHbIX daBneHnn u temnepatype, AeneHHbIn Ha ero 06 bLEM NPU TEX XKe CaMblX
YCITOBUAX, BbIMUCIIEHHBIX MO YpaBHEHUIO 3aKoHa naeanbHOro rasa.
2.9 cTaHAapTHble ycnoBuAa cropaHua (combustion reference conditions): OnpegeneHHble TeMnepa-
Typa t, n gaBneHue p,. OHK ABNAOTCA YCNOBUAMU, MPU KOTOPLIX YCIOBHO CXWUratoT TOMMNBO (PUCYHOK 1).

Boaa B Buge napa.
Hu3wee 3Ha4eHue

TennoTbl cropaHusa H j

[MpoayKThl

a3 + Boaayx cropaHvs

4
3amepeHue npu t,, p-

NMnpwv t1, p1

Boaa B Bnae XnakocTtu.
Bbicllee 3HayeHune

TennoTbl CropaHns HS

CropaHue

BbiOenuaiwueecsi menno
VamepeHHbIU 0bbeM 2a3a

= Tennoma ceopaHus H

PucyHok 1 — ObbemHas Tennorta cropanus. CtaHgapTHble YCIOBUSA U3MEPEHUN U CTOPaHUS

2.10 cTaHpapTHble ycnoBusa usaMmepeHun (metering reference conditions): OnpeaeneHHble TeMnepa-
Typa t, n gaBneHne p,. OHU ABNAIOTCA YCNOBUAMMU, NMPUN KOTOPBIX KONIMYECTBO CXXUraeMoro Tonnvea onpeaens-
eTCsl YCINOBHO, N HEe CYLLEeCTBYET NPUYUHLI @ priori cHUTaTh YCIOBUA TaKUMK XXe caMbiMU, Kak U cTaHdapTHbIe

YCITOBUA cropaHna (PUCYHOK 1).

[MTpunmevaHune 9—BTabnuuax 2 — 5 npuBegeHbl 3Ha4eHUs PU3NHECKUX BENUUMH AN KOMNOHEHTOB NPUPOa-
HOro rasa npw pasHbiX CTAHAAPTHLIX YCITOBUAX namepeHmnin .

1 .
) CmatrOapmHeie yCrio8us Ofd rnpo8e0eHUS U3MEPEeHUU U pacyemos, rpuHAmaeIe 8 pasHbiX cmpadHax, rnpueeo0eHs! 8
rpunoxeHuu P.
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2.11 cyxoun npupogHbIu ra3 (dry natural gas): [as, B kKOTOpoOM MongapHaa 4onga napoB BoAbl HE NPeBbI-
waet 0,000207.

[1 pumMedyaHUe— TepMUH 8 KOHKPEermHOM MmOJIKO8aHUU MpUMeHderncAda moJfibKO 8 KOHMeKcrme OaHHO20 OOKy-
MEHIma.

2.12 pacwupeHHasi HeoripedeneHHocmb (expanded uncertainty): Benu4duHa, oripedensrouwias UH-
mepeari 8OKpya pelynbmama UusMepeHuU, 8 rpedernax Komopoao, Kak MOXXHO OXXuOamb, Haxooumcsi bonbuias
yacmeb pacripeoerneHuss 3HadyeHuUl, Komopbkie ¢ 0oCmamoYHbIM OCHOo8aHUeM Moaru bbi bbimb npurnucaHb! U3-
MepsseMou 8elluylUHe.

[1TpumeyaHUue— OmHocumernbsHas pacwupeHHas HeoripederieHHocms Uy npedecmaangem cobol OmHOWeHUe
3Ha4YeHUS pacwupeHHol HeorpedeneHHocmu U K pesynbmamy UMepeHUU, 8bIPaXKeHHOe 8 rpoueHmax unu e 0onsx.

3 [MpuHUMN MeTOA4OB BbIYUCIIEHUN

B HacTosiwemM cTaHgapTe npuBegeHbl MeToAbl BEIYUCIIEHNA 3HAYEeHU TENNOTLI CropaHnud, NNOTHOCTH,
OTHOCUTENBLHOW NMOTHOCTM U Yncna Bobbe nobdboro NnpupoaHoro rasa, uMMUTaTopa NpMpoaHoro rasa Unm apyro-
[0 roptoYero ra3oBoro ToNMmMBa, UCXoas U3 U3BECTHOIoO KOMMOHEHTHOIo coctaBa. CBOUCTBA rasa aABNAOTCS a-
OUTUBHBEIMU, MPU pacyeTe «CYMMapHOro sHavyeHunsa» CBOUCTBa MONA MaeanbHOro NpUpogHoro rasa sHavyeHud
TepMoaANHAMUYECKNX CBOUCTB MHOMBUAYANbHLIX KOMMNOHEHTOB OepyT ¢ BecaMu B COOTBETCTBUN CO 3HAYEHUSA-
MW X MONAPHON A0Nn. 3Ha4YeHUsl TeNNOThl CropaHns, paccynMTaHHble Ha OCHOBE 3Ha4YeHUn 00beMHON A0NU
KOMMOHEHTOB, 3aTeM NepecyHUTLIBAOT B 3Ha4YeHUa ANg peanbHOro rasa, Mcnofb3y4d nonpasoyHbIN KOS UL M-
eHT, YYNTbIBaOLWMA HenaeanbHOCTb ra3oBoOU CMecn (KOS M@PUUMNEHT CKUMaeMOCTM CMEeCH).

[MTpunmevanume 10— NonpaBo4HbIN KOIDDULMEHT HA SHTANBMNUIO, KOTOPLIW, B NPUHLUMNE, HEOHBXOAUM MPU Bbi-
YUCNEHUAX 3HAYEHUSA TENNOThI CropaHns, CHNTAETCH HE3HAUYNTENBbHbLIM BO BCEX pealibHbIX Cny4askX.

B HacmosuwieM cmaHoapme Memoobi 8bI4UCTIEHUS 3HaYeHUU OUIUKO-XUMUYECKUX NMoKalamereu Kaqec-
mea 20pr4UX 2a308 OCHOBaHbI Ha pe3ylibmamax orpeoenieHUs1 KOMMOHeHMHO020 cocmaga MemoooM 2a3080U
XpoMamozpaguu, no38oNISIOWUM UMEPUME COOepXKXaHUe B8CEX 8aXHbiX KOMMOHEHMOS8 3a UCKITIOYEHUEM
800kb!. [loamomy 8bIYUICTIEHHOE 3Ha4YeHUe ceolicmea 2a3za omHocumcs K cyxomy 2a3y. [1pu 3HaqdeHUU MOTSpHOU
001U 800sIHbIX Napos, rnpeesbsiwarouiem 0,00020, 8 3Ha4YeHUS rlokazameriel Kadecmea Ccyxoz20 2a3a OOJTKHa
bbimb 8HECEHa r1oripasKka 8 coomeememaeul ¢ peKoMeHOaluusMu npunoxeHus F.

B pasgene 10 npmBeaeHbl 3Ha4Ye HUA PU3NUECKMNX CBOUCTB YNCTbIX KOMMNOHEHTOB NMPUPOAHOro rasa, nony-
YeHHbIe Ha OCHOBE 3HAYEHUN MOTSAPHON A0NKU, MacCoBOU 40NN U 0O bEeMHOW A0NMWN AN 0OLIYHO UCMNOb3YEMbIX
cCTaHOdapTHbIX ycnosun. [Npumepsl BeIMUCIEHUN NpUBedeHbl B npunoXxeHun D.

4 [loBegeHue naeanbHbIX U pearnbHbLIX ra3oB

4.1 OHTanbNuAa cropaHus

Hanbonee BaXXHbIMW pyHOAAMeEHTanbHbIMA PU3NYECKUMU BENMUYNHAMMN, HEOOXOAUMbBIMU NPU BblYUCHEe-
HAW 3HAYEHUIN TENNOTLI CrOpaHnUs, UCXoAa U3 NPpUHLMNA, NONMOXEeHHOrO B OCHOBY MEeToA A, ABMAIOTCA (CTaHOapT-
Hble) MONSIPHLIE SHTANLMUM CropaHua AOns unaearnbHbIX ra30B — KOMMOHEHTOB CMecun. OTU BenNUYUHLI
ABMNSAKOTCA CNOXHBIMU PYHKUMAMW TeMnepaTtypbl; cnegoBaTenbHO, Heobxoaumble 3HaYeHNA 3aBUCAT OT CTaH-
AapTHOU TemnepaTypbl cropaHus t,. 1o npakTn4ecknm coobpakeHUamM npeanonaraeTcs, YTo cam nosib3oBa-
Tenb He BbINMOMHAET pacyeThl, KOTOPpble AalT COOTBETCTBYIOLWME 3HAYEHUSI MOMSIPHOW SHTaNbMUU CropaHus
npw Nodon NPonU3BONIbHOW CTaHaapTHOW TeMnepaType. BMecTo 31oro npruBoasaTca Tabnuubl AnNd TemnepaTypsl
t, =25 °C, 20 °C, 15 °C n 0 °C. B paspene E.1 (npunoxeHne E) paccmaTpuBatoTcad MeToAbl MONyYeHNUs
TabNUYHbIX 3HAYEHUN, BaXKHO OTMETUTb, UTO BCe 4 3HadeHust Anga nodoro Bewecrsa TepMoanHaMUYecKH
B3aMMOCBSI3aHbl.

[ns 3Ha4eHns TennoThbl CropaHust, pacCHUTaAHHOMO No NOOMY 13 TPeX BO3SMOXHLIX BAPUAHTOB, B NMPUH-
Lune, TpebyeTcsl Tak HasblBaeMas aHTanbNMnMHas nonpaska Ang Toro, YTobbl nepecynTaTbh SHTANLMUIC Uae-
anbHOTO rasa npw cropaHWM ra3oBOM CMecK B 3Ha4veHue, COOTBETCTBYOLEee peanbHOMY rasy. OgHako oHa
O0ObIMHO HACTOMNBKO Mana, YTo elo MOXHO npeHebdbpedb. OB6oCHOBaHWE, NoATBEpPXKAAlOLWEee 3TO, NPUBEAEHO B
pasaene E.3 (npunoxeHne E).

1

) [lpusedeHHOe 8 opuzuHarne 3HadeHue «0,00005» usameHeHo Ha «0,00020», mak Kak ernusHue rapos 800bi ¢ MO-
nsapHou doneud meree 0,00020 npeHebpexumo mMarno U He ompaykaemcs Ha 3HaqYeHuUU u mo4yHocmu onpederieHus napa-
Mempos rpupoOCHO20 2a3a.

4
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4.2 BbluucneHue KoadpohulumneHTa CXKMMaeMOCTHU

N sHayeHMa 06 beMHOU TENNOTLI CropaHusa TpebyeTca BTopasd nonpaska, yduTblBaroLas otrindume oob-
eMa MONA peanbHOro rasa ot cbbema MoNs naeanbHOro rasa, 3ToM NonpaBkon npeHebperaTb Henb3s. OHa
TpebyeTcsa Takke Npu BbIMUCNEHNN 3HAYEHUA NMTOTHOCTU, OTHOCUTENBHOW NNOTHOCTU U Yncna Bobbe. B pasae-
ne E.2 (npunoxeHue E) npuseaeHo obocHoBaHKe cnocoba BBeAeHWNA NONpaBok Ha 00beM, 00YCNOBMNEHHbIX
HengeanbHOCTbIO rasa, paccMaTpuBaroTCa NPUHLKNBLI UX BBeAeHUA U NMpUMeHdeMble YNpoLweHUsa, KoTopble
0al0T BO3MOXHOCTb BbINMOMHUTL BhlYUCIEHUA ©6e3 NPUMEHEHNSA KOMIMbIOTEPHLIX NPOorpaMm.

Takue nonpaBkM Ha 0ObeM, 0byCnoBNeHHble HergeanbHOCTLIO rasza, BBOAAT C NOMOLL b0 KO3hdUumeHTa
cxXMmMaemoctn Z . . KosduLNeHT cxxumaeMmocTn Z . Ana cTaH4apTHbIX YCNOBUW N3MepeHnn, paccMmaTpuBa-

eMbIX B pasgenax 5 — 9, paccuynTeiBaloT No cneayroweinn popmyne (nnm no dpopmyne (E.17) npunoxeHumsa E)

2

) ]
Zoite P2) = 1= (x; - b, )| (3)

=1

rae cyMMupoBaHue npoBogdaT no sceMm N KOMMNOHeHTaM cMecUu. 3HavyeHUsa Tak HasbiBaeMoro KosgguuneHTa
CYMMUPOBaHUA 1/bj npuBeaeHbl B Tabnuue 2 (pasgen 10) anga Tpex ctaHaapTHbIX YCNOBUN M3MEPEHUN, Npe-

CTaBNAOLWNX OOLWNA NHTEpecC, AN BCeX KOMMOHEHTOB NPUPOAHOro rasa M uMuTaTopa npupoaHoro rasa, pac-
cMaTpuMBaeMbIX B HacTodlwem ctaHgapTe. INpuBeaeHbl Takke 3Ha4YeHUA KO3SPPULNEHTOB CKUMAEMOCTU BCEX
YNCTBIX KOMMOHEHTOB (UIN TMMNOTETUYECKOro KO3MMPULIMEHTa CXUMAEMOCTU) Z;, Ha OCHOBE KOTOPbIX ObINY No-
NyyeHbl 3Ha4YeHU4 bj, McxXoas M3 COOTHOLLEHUSA bj =1 — Zj. Bonee noapobHo pekoMmeHaaLnn Nno pacyeTy Koag-
unumeHTa cXMmaemocTu npueegeHsl B pasaene E.2 (npunoxeHue E).

5 BbluncneHune MOnNApHON TennoTbl CropaHus

5.1 NWpgeanbHbIN ras

3HavyeHne MoONAPHON TENOThl CropaHusa naeansHOro rasa, onpeagenssemMoe Ncxoas U3 3HadeHnn Monsap-
HOW 10111 KOMMOHEHTOB CMECU M3BECTHOrO cocTasa, Npu Temnepartype t, BEIMUCASIOT No hopmyne

_ N _
He(t) =S [x, -H (t)] )
j=1

rae H () — 3HauyeHue ngeanbHOU TENNOoThl CropaHua cCMecu (BbICLLEN UNU HU3LLEN);
X; — MonsfpHas Aons J-TO KOMMNOHEHTA;

H; (t;) — 3Ha4eHne naeanbHON TENNOTbI CrOpaHKs j-To KOMMOHEHTA (BbICLLIEN UM HUSLLEN).

YncnoBsble 3HadeHnsa H j‘“ ana t, = 25 °C npueeaeHbl B Tabnuue 3 (pasgen 10); s3HavyeHua ana (H f ), B3AThl

N3 OPUTMHANbHBIX TUTEPaTYPHbIX UCTOYHNKOB, NpMBeAeHHbIX B brubnuorpadun, a sHadeHnsa ans (H; ), nony4va-

FOT C MOMOLLIbIO NPUHATOrO 3Ha4YeHWUs1 CTaHAapTHOW 3HTanbNun ncnapexHus Bogel npu 25 “C (npunoxexue B).
3Ha4vYeHud Hj‘“ ana apyrnx temnepatyp (¢, = 20 °C, 15 °C n 0 °C) Takke npusegeHbl B Tabnuue 3. 3TN 3Ha-

YyeHnsa ObINKM onpefeneHsl N3 sHadyeHU ana 25 °C B COOTBETCTBUM ¢ MeToA4aMn, onncaHHbIMU B pasgene E. 1
(NpunoxeHue E).

[MpumevaHune 11 — 3Ha4veHUs Hf HE 3aBUCAT OT AaBNEHUs], CrneaoBaTenbHO, CTaHOAPTHOE AAaBNEeHNe cropa-
HUS1 P14 HE OTHOCUTCA K Crny4vato naeanbHoro rasa, u ero UCKno4atoT U3 NPUHATON HOMEHKIaTYpb!.

[TpumMmevaHune 12— 3Ha4vyeHUe MONAPHON TEMIOThLI CrOpaHus naeanbHOro rada urnv ra3oBOV CMecH onpeaens-
eTCH B HACTOSILWEM CTaHAApTe Kak MoNoXuTernbHoOe Yncno. 3HaveHus, npuBeaeHHble B Tabnuue 3, YNCNEHHO PpaBHbl 3HAYe-
HUAM CTaHAAPTHLIX MONMAPHbBIX SHTANBMNWW CrOPAaHUS, KOTOPbIE 0ObIYHO BbIPaXXatoT B BUAE OTPULATENBHbBIX BENMUYUH (2.6).

5.2 PeanbHbin ras

B HacTosllem CTaHAapT1e 3HaYeHWUE MOJ'IFIDHOH TEernnoTbl CropaHNA pealibHOIo rasa rnpuMHMMaeTcd 4Yc-
NEeHHO PaBHbIM COOTBETCTBYHOLLUEMY 3HAQYEHWIO TENJ1OThl CTOPaHnA AJHd WAaeallbHOIO ra3da.

[MTpumevaHune 13— Crporm noaxoa K BbIMMCNEHUIO MOMSAPHON TEMNNOTLI CropaHus peanbHoro rasa, ucxoast n3
3HAYEHUS TENMOTbI CTOPaHUS naeanbHOro rasa, MOXeT NoTpeboBaTb BbIMMCIIEHUSA NONPAaBKU Ha 3HTanbnuio (4.1) ans cme-
cu. Ha npaktuke ata nonpaska Ansi TMNUYHbIX MPUPOAHbBIX rA30B O4YEHb Marna v eto MOXXHO NpeHebpeyb ¢ NOrpeLHOCTbIO, HE
npeBbiwatowen 50 Ix - Mmonb™ (npumepHo 0,005 %), pasgen E.3 (npunoxenwne E).
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6 BbluncneHne MaccoBOU TeNnoThbl CropaHus

6.1 NWoeanbHbIN ras

3Ha4vyeHne MaccoBOM TENNOTbl CropaHna UaearnbHOro rasa, onpeaensaemMoe Ucxoasa U3 3Ha4eHU Macco-
BOW 0NN KOMMOHEHTOB CMECU N3BECTHOIO cocTasa, Npw Temneparype t, BbIMUCASOT Nno dopmyne

e (ty) = 2 Aff”, (5)

rae H (t,)— 3Ha4veHWe naeanbHOWM (BbICLLUEN UM HU3LWEN) TENOTLl CropaHNa CMeCcKu, paccuMTaHHOEe UCXOOS
M3 3HA4YEeHUIN MacCoOBOW OO KOMMNOHEHTOB rasa;
M — mMongpHas macca CMecKn, KOTOPYHO BbIMMCIAICT No doopmyne

N
M:Z[Xj‘Mj]: (6)
j=1

rAe X; — MorsipHasn Aons J-TO KOMIMOHEHTA;
M; — monsipHas macca j-ro KOMNnoHeHTa.
B Ttabnuue 1 (pasgen 10) npuBeaeHbl 3Ha4eHUA MOMAPHOW Macchl AN BCEX KOMMNOHEHTOB, paccMaTpu-
BaeMbIX B HACTOALLEM cTaHgapTe.

[TpumeHeHne popmyn (5) 1 (6) ABNAETCA OCHOBHLIM CNOCODOM BhblvMMcneHus H . Ipn anbTepHaTUBHOM
MeToAe UCMOoNb3YIoT opMyny

. N MY .
H (t1)=z X ——|-Hj({y), (7)
=L M

rae H:(t;) ABNAeTcA sHavyeHneM naeanbHON (BbICILIEN UMW HUSLLER) TenoTbl CropaHnsl, PaccyMTaHHbIM Ha

OCHOBE 3Ha4YeHWNs1 MacCOBOW OO j-TO KOMMOHEHTA.
[Ons ynobctea 3Ha4veHus H}‘ ana vyetblpex 3HadeHun £, (25 °C, 20 °C, 15 °C n 0 °C) npmnBegeHbl B Tabnu-
Le 4 (paszgen 10), 4Tobbl NoNb30BaTENb MO U3DeXaTb HeCOXOAUMOCTU NPUMEHATL 3HAUYEHUS Hj“‘ B Ka4ecTBe

MCXOOHOW TOUYKN BbIMUCTIEHUS.

YncnoBble 3HaYeHUs, NoNydYeHHble no NdoMy U3 3TUX MeTOAO0B, ByayT UMEThb pacxoXageHue He bonee
0,01 Mx - kr ~!, koTopOEe COOTBETCTBYET TOYHOCTU COBPEMEHHOIO YPOBHSA TEXHUKMN.

6.2 PeanbHbIA ras
B HacTosileM cTaHaapTe 3HaYeHUe MacCoBOW TEMNOThI CropaHus peanbHOro rasa cynMTaeTcs YACNEeHHOo
PaBHLIM COOTBETCTBYHOLLEMY 3HAYEHUIO TENMOTHLI CropaHnua Ansl MaeanbHOro rasa.

[MTpumevaHune 14 — Ob6bsAcHEHNE n 0bocHOBaAHNE — CM. 5.2.

7 BbluncrneHune o6 beMHOMN TENNOTbLI CropaHus

7.1 UWpeanbHbIX ras

3Ha4yeHne TennoThl CropaHusa nageanbHOro rasa, paccimMtaHHOe Ha OCHOBe 3HavyeHUU oDbeMHOWN O0NU
KOMMOHEHTOB, ANA TeMnepaTypbl cropaHua {, cMecn U3BECTHOIo cocTaBa, U3MepeHHbIX NMpn TeMnepaTtype §, U
OaBNeHNU p,, BbIMUACTIAOT No popmMmyne

Holt,, (L, p)] = H  (t,) szr , (8)
L

rae H'[t, V(t, p2)] — 3HadYeHne ngeanbHOU (BbICWEN M HUA3LWeEN) OObeMHON TeNNoThl CropaHns CMecu;

R — yHuBepcanbHasa rasosas nocTtosHHasa (paBHas 8,314510 Ox-monb  -K ', pasgen B.1
(NpunoxeHue B);
T, = (t, + 273,15) — abconoTHas Temnepartypa, K.

dopmyna (8) npeactaBnsier cobon MeToa BblUNCNEHNS 0O6beMHON TennoTkl cropaHusa H cornacHo ee
onpeaenenuto. MNpu ansTepHaTMBHOM MeToAe NPUMeEHSOT dopMyny

6



[OCT 31369—2008

— N el
H [t1: V(t ’ p2)] — Z {Xj Hj [t1,V(t2, p2]}: (9)
J=1

roe ﬁﬂ[thV(tz,pz)] — 3Ha4YeHWe mnageansHoM (BbiCLIEWN UMW HU3LWEW) 0OBbEMHON TENNOThLI CropaHUg j-ro KoMMNo-
HeHTAa.

[lna ynobcTea sHavyeHna H; AN pasnnyHbIX CTaHAapTHBIX YCIOBUIA CropaHns U usmepeHnid NpueeaeHsbl

B Tabnuue 5 (pazgen 10), yTobbl Nonb3oBaTenb Mor n3bexaTb HeoBXoaMMOCTM UCNOMNb30BaHUsS 3HaYeHuiA H ; B

KayecTBe NCXOOQHOW TOYKU BblYCNIEHUS.

UncnoBble 3Ha4YeHUs, NonyvyeHHble NdbIM U3 3TUX METOAOB, DyayT UMEeTb pacxoxaeHue He bonee
0,01 Mx - kr —1, koTopoe COOTBETCTBYET TOYHOCTU COBPEMEHHOIO YPOBHA TEXHUKM.

7.2 PeanbHbIU ras

3Ha4yeHne obbLEMHOM TENNOThLl CropaHuda rasa angd temnepaTtypbl cropaHusa £, CMecu N3BECTHOIo CocTa-
Ba, 0ObeMHas 4oNA KOMMOHEHTOB KOTOPOW U3MepeHa Npu Temnepartype t, U AaBNeHnn p,, BbIYUCTIAOT No pop-
MyIie

B FID[I(»I,V(thPz)] (10)
Zmix(t2,P2)

HIty, V (L, py)]

rae Hit,, V (t,, p,)] — 3Ha4yeHne ngeanbHOU (BbICLLEN UNN HUSLLEN) OObEMHOWU TEMMNOThbl CropaHUA CMeCU;
Z . (t,p,) — KO3(PDPULNEHT CKUMAEMOCTN CMECU NPUN CTaHAAPTHBIX YCIOBUAX N3MEPEHUI.

KoadpdpnumneHT cxxnmaemoctn Z . (t,,p,) BbIMUCTAOT o dpopmMyne (3) C NCNOoMb3oBaHUEM 3Ha4eHUN KO-
3 PULMEHTOB CyMMUpPOBaHKSA /b ., NPUBEAEHHbIX AN MHAMBUAYANbHBIX YACTLIX BellecTB B Tabnuue 2 (pas-

aen 10).

[MTpumevaHune 15— Cm. 5.2 ans nosiCHEHUSA N ODOCHOBAHUSA MPAKTUYECKOIo NOAX0Aa K BbIYUMCNEHUAM 3HAYE-
HUW TENNOTbI CropaHus peanbHOro rada. [NMocKonbKy nonpaeBka Ha SHTanbNUIC B 3HAYEHNE 0O bEMHOWN TENOTHLI CTOPaHUSA pe-
arnbHOro rasa npu 3TOM BbIYUCIIEHUWM HE BBOAUTCH, TO CTAHOAPTHOE AABIIEHME CropaHusl pi HE OTHOCUTCH K JaHHOMY
Cry4ato, 1 OHO UCKITIOYAETCH U3 MPUHATON HOMEHKNATYPBI.

8 BbluncneHve NNOTHOCTU, OTHOCUTENbLHOMU NNOTHOCTU U Yncna Bob66e

8.1 WoeanbHbIA ras

OTHOCUTENbHAasA NNOTHOCTb NAEaNbHOIO rasa He 3aBUCUT OT BblIDOpAa CTAHOJAPTHOMO COCTOAHUS, U €€ Bbl-
YNCNAOT Mo popMyrne

N M .
=3 x, L (11)
=1 Mair

rne d° — oTHoOCUTEeNbHasd NOTHOCTbL MAaearnbHOMo rasa;

M,— monsipHas mMacca j-fo KOMMOHEeHTa;

M_. — MonapHasa Macca Cyxoro Bo3ayxa CTaHQapTHOro cocrasa.

B Tabnuue 1 (pasgen 10) npnuBeaeHbl 3Ha4YeHUA MOMAPHOW MacChbl KOMMNOHEHTOB NPUPOAHOro rasa. B pas-
aene B.3 (npunoxeHue B) npuBeaeH cocTaB cTaHOapTHOrO BO3AyXa; paccynTtaHHoe 3HadeHue M. paBHO
28,9626 Kr - kmonb 1.

[TNOTHOCTb NaeanbHOro rasa 3aBUCUT OT ero TeMmneparypsbl {1 JaBNeHns p, 1 ee BbIYUCAAT no popmyne

4 D N\ N
p°(tp) = D.Ix; My, (12)
J=1

R T )]

rae p° (f, p) — NNOTHOCTb NAeanbLHOro rasa;
R — yHMUBepcanbHagsa rasosagd noctodaHHagq, pasHasa 8,314510 [x- Monb ™~ -K™', pazgen B.1 (NPUNo-
XeHune B);
T =(t +273,15) — abconwTHasa Temneparypa, K.
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Uncno Bobbe naeanbHoro rasa BeIMUCASAT No dopmyne

Vvo[t1, V(t | pz)] — ‘HS[I(NV(I(Z!F)Z)]:I (13)

Vd*

roe W° — 4yucno Bobbe naeanbHoOro rasa;

HG

H.— BbluMcnA0T No oopmMynam, npmsegeHHbIM B 7.1

8.2 PeanbHbIA ras
OTHOCUTENbHYIO NMMOTHOCTL pPeanbHOro rasa BeIMYUCAST No dopmMmyne

rae d (f, p) — OTHOCUTEeNnbHas NNOTHOCTL peanbHOro rasa;
Z,. (I, p) — KOSMEPULNEHT CXKNMAEMOCTN CyXOro Bo3ayxa cTaH4apTHOro COCTaBa,;
Z i (I, p) — KOI(PDULINEHT CKMUMaeMOCTU rasa.
KoadpunuuneHT cxknmaemoctn Z . (f, p) BbIMUCIAOT No popmyne (3), C UCNoNb3oBaHNeM 3Ha4eHUM Kodd-
PULMEHTOB CYMMUPOBAHKUA /b ;, NPpUBEAEHHbIX ANA UHANBUAYANbHBIX YUCTLIX BelwecTB B Tabnuue 2 (pas-

aen 10). KoapPpuymeHT cxmmaemMoct Z

Z.. (273,15 K, 101,325 «Ma) = 0,99941;

Z_ (288,15 K, 101,325 KMa) = 0,99958:

d

Z_ (293,15 K, 101,325 kla) = 0,99963.

d

(f, p) npuBeaeH B pasgene B.3 (npunoxeHue B):

[TNOTHOCTL peanbHOTro rasa BbIMUCNAOT Mo popMyne

) = o (£,p)

p (L, p ,
Zmix(tsp)

(19)

rae p (, p) — NNOTHOCTbL peanbHOro rasa.
Uncno Bobbe peanbHOro rasa BblMMCANAT No opmMyne

H_ Tt VAt .
Wt VAL, p,)] = S\[/;(t( 2 p)2’], (16)
Z2yM7

rae W —yncno Bobbe peanbHoro rasa;
H_.— BblducnsaoT no popmyne (10).

[TpumevaHune 16— Tpebyerca onpeaeneHHas BHUMATENBHOCTb MPU MPUMEHEHUN €OVHUL N3MEPEHUA NPU
BblYMCNEHUAX, NPUBEAEHHbIX B HACTOSIWEM noapasaene, 0cobeHHO Npu BblMUCNEHUAX NNOTHOCTU. [1pn R, BbipaXXeHHOW B
OXKOYISAX HA MOSb-KENbBUH, p — B Knnonackansax n M — B kunorpammax Ha KNNomMorb, 3Ha4EHUE p aBTOMaTUYECKU MOIy-
YaeTcs B KMNorpammax Ha Kybn4eckum MeTp — 370 pekomeHgyemas eguHmua CU.

9 ToOYyHOCTBL

9.1 Npeun3noHHOCTL

9.1.1 CxogumMmocTb U BOCNpPOU3IBOAUMOCTD

[TpeUN3NOHHOCTb BbIMUCNEHHOrO 3HaYeHUA PU3INYECKOro CBOWCTBA, KOTOopas ABMSIETCS pPe3ylbTaToM
TONMbKO CNyYanHbIX NOrpeLlHOCTEN aHannsa, MOXeT ObiTb BbipaXkeHa B TEPMUHAX CXOAUMOCTU U/ NN BOCNPO-
M3BOOAUMOCTMN.

CX0oAMMOCTb — 3Ha4YeHUe, HMXKE KOTOPOro ¢ onpeaeneHHon AoBepUTENbHOW BEPOATHOCTLIO HAaXOOAUTCH
aOCONOTHAadA pasHOCTb MeXay ABYMS rnocneaoBartenbHbIMM pesynbraTaMmim UCTIbITaHWKA, NONYYEeHHBIMU OOHUM U
TEM e MEeToA0M Ha MOAEHTUYHOM UCNBLITYEMOM MaTepuane oaHUM U TEM Xe onepaTopoM ¢ NpUMeHeHnem oa-
HOro 1 TOrO e 0bopyaoBaHUA B OAHOU U TOW e nabopartopun B npegenax KopoTKOro NpoMeXXyTka BpeMeHMu.
[1pn OTCYTCTBUKM OPYTUX YKa3aHUWN goBepuUTenbHasa BepOATHOCTb paBHa 95 %.

8
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BocnponsBoanMMocTb — 3Ha4YeHne, HUXKe KOTOPOro ¢ onpeaeneHHoM A0BePUTENbHON BEPOATHOCTLIO Ha-
XoaMTCsl abContoTHas pasHOCTb MeXay ABYMSI OQNHOYHBIMW pe3ynbTataMn UCMbITaHWUK, NONMyYeHHbIMW COAHUM
N TEM XK€ MEeTOAOM Ha UAEHTUYHOM UCNBLITYEMOM MaTtepuane pasnmyHbIMU onepaTtopamMin ¢ UCNOMNb30BaHNEM
pasnuyHoOro obopyaoBaHMsS B pasHbiX nadopatopusix. Npun OTCYTCTBUM APYrux yKasaHUWA OOBepPUTENbHAas
BEPOSATHOCTb paBHa 95 %.

3Ha4yeHne BTOpOro nokasarens obbiMHO 3Ha4YMTENBHO BonbLUe, YeM nepBoro. Kaxgas oueHka npeLmsn-
OHHOCTW BbIMMCNEHHOIo 3HaYeHUA PU3NYECKOTO CBOUCTBA 3aBUCUT TOMbKO OT NPELUU3UOHHOCTU aHannTUYecC-
KNX AaHHbIX.

ObLwKre NOHATUA CXOAUMOCTUN U BOCNPOU3BOANMOCTU MOXHO NPUMEHATL HE TOMBbKO K (PU3NYECKUM CBOU-
CTBaM, BbIYUCAEMbIM MO pe3yrnbTaTtamM onpeaeneHnsa coctaBa, HO Takke U K coaepKaHMIo KaXKaoro KOMNOHeH-
Ta, onpedeneHHOro Npu aHanuse, Ha OCHOBE KOTOPOro nony4darT 3T cBoucTBa. ChnegoBaTenbHO, OLUEHKN
CXOOAWUMOCTW UMM BOCNPON3BOAUMOCT U 3HAYEHNS PUINYECKOTO CBOUCTBA MOXKHO MONYyYATb OAHUM M3 ABYX O4e-
BUAHO 3KBMBANEHTHbIX CNOCODOB, 8 UMEHHO:

a) C NOMOLLbIO NPAMOro NPUMeHeHUsa NpUBeaeHHbIX Bblle onpeaeneHnuin K NOBTOPHLIM BbIMMCIEHUAM
nccneagyemMoro usnyeckoro CBOMUCTBA, T.e. No dpopmyne

TN 112

AY = 22| = , (17)

rae AY — oueHKa cXogMMOCTU U BOCNPON3BOANMOCTU Y;
Y. — 3HaveHune (prnsnmdeckoro CBOMCTBA, BbIMUCIEHHOE MO pe3ynbratam i-ro aHanusa rasa;

Y — cpeaHeapudpmMeTnyeckoe 3Ha4eHne U3 n 3Ha4YeHnn Y,

[MTpumevaHne 17 —B orHOWeEHWM onpeaeneHnn cXoammMmocTn U BOCNPOU3IBOAUMOCTIN, UX MHTEPNpETALUN B
TEPMUHAX CTAaHAAPTHOrO OTKITOHEHUS COBOKYMNHOCTU 3HA4YEHUN, 3aaaBaemMblX hopmynon (17), 1 B OTHOLLEHUN MPOUCXOX-
neHnst koathaunumerTa 2,/ 2 B HEM, CM., Hanpumep, [1].

b) obbeanHaa onpeneneHHbIM 0OPaA3OM OLEHKM CXOQMMOCTU UMM BOCNPOU3BOAUMOCTU CcoAepXaHUA
KaXKOOoro KOMMNOHeHTa, U3MepeHHOro Npu aHanmse rasa, CoOOTBeTCTBYoWne popmMynel 0ObegnMHeHUda npueene-
Hbl B 9.1.2 1 9.1.3 (BbIBO4 3TUX (POPMYIT — CM. NMpUnoxeHue H).

[TpnmeyvaHwune 18— Ha npakTtnke 3KBUBANEHTHOCTb NPeaNoXeHHbIX cnocobos a) u b) oTkpbiTa agns obcyxae-
HUA. [TpnYMHa B TOM, YTO CTATUCTUYECKAs CBA3b MEXAY METOAAMMN NPeanonaraeT, YTo NOBTOPHO NONY4YEHHbIE Pe3yrnbTaThl
aHann3a UMeoT rayCCoBCKOE (HOpMarbHOE) pacnpegeneHne ans cogepXaHnst Kaxaoro KOMNOHEHTA N YTO 3TO TaKKe BEP-
HO A5 HAbopa BbIMUCIMEHHbIX 3HA4YEeHUN Punanvecknx cBOMCTB. OnNbIT NoKasan, YTo 3TN KpuTtepumn obbIMHO HE BbINOMHSAOT-
csl, 0COBEHHO ANA ManbiX HABOPOB AaHHbLIX U/MNM HAbopPOB, coaepXaLwwmnx BbIDPOCHI.

9.1.2 OueHKa cXO0OUMOCTW

CxognmocTb AH 3HadeHuUa TennoTel cropaHna H npu 95 %-HoM 0OBEPUTENbHOM YPOBHE MOXHO Bbl-
YyncnuTtb no gopmyne (17) (samMmeHUB Y Ha H) nnun npamo no gaHHbIM aHannsa, NPpUMeHSAd COOTBETCTBYIO-
e popMynsbl:

a) ecnuy npoaHanusupoBaHbl BCe KOMMOHEHTI, 3a UCKIoYeHneM MeTaHa (f = 1), a ero cogepkaHue Bbl-
YUCNAKOT NO PasHOCTU, TO

- N 12
N
AHpix =+ Z[ij -(H; —H, ) (18)
=

J

roe AH;”X— OLUEeHKa CXOAUMOCTU BbIMUCNEHHOro 3HavyeHUs TennoThl CropaHusl ngeanbHOW cMecn rasa (Ha
OCHOBE 3Ha4YeHUN MONAPHOW NN OOBLEMHON AONMA KOMMNOHEHTOB);
AX; — oLeHKa CXOANMOCT MOMAPHOW AONN j-TO KOMNOHEeHTa B cMecn U3 N KOMNOHEHTOB;

o

Hj_ 3Ha4YeHWEe TelJ10Tbl CIropaHAA j—FO KOMITOHEHTA, PACCMAaTPUBAEMOIO KdK naeanbHbIN ras;

0

H1 — 3Ha4eHNe Telri10oTbl CropaHn4d Ald MeTaHd, PaCCMaTpPpUBaAEMOI0O Kak naeanbHbIN ras;



OCT 31369—2008

b) ecnu npoaHanM3npoBaHbl BCe KOMMOHEHTLI, BKMoYaa MeTaH, To

N 12
AHrm)( — Z[AX H Hmm)] C (19)

rge, HeCMOTPSA Ha TO, YTO AH:mX BbIYMCISIETCA C UCMONb30BAHNEM HOPMAnM30BaHHbIX MOMSAPHbIX AoNer X, AX

ABNAETCA OLIEHKOWU CXOAUMOCTIK onpegeneHna MONMapHOM 40NN j-ro KOMNoHeHTa B cMecn U3 N KOMMOHEHTOB A0
npoBeaeHns HopManusaLuM cocTaBa rasoBoM CMECH.

OueHKY cxoanMMocTu Ad OTHOCUTENBLHOMU NIOTHOCTU U Ap MNOTHOCTU MOXKHO BbIMUCIIUTE NO cnegylowmm
bopmynam, COOTBETCTBEHHO:

Ad =AM (20)
Mair

ro AM-p. 21)
R-T

rae A M — oueHka cxoauMocCTKU onpeaeneHnsa cpegHen MonsipHoU macchl M NnpupoaHOro rasa, KOTopyHo Bbl-
YUCNAKT NO PopMynam:
- ANa cny4vas a)

v 112

(N
AM = z (M =M1} (22)
- ANna cnydvasq b)
(N vy 12
AM =33 [Ax; (M, -M)]? | (23)
/=T J

rae M, — monspHasa Macca j-ro KOMMoHeHTa.
OueHky cxognmocTtn AW yncna Bobbde MOXHO BbIYUCIIUTL NO hopmyne

— 112

AAY (Ad )
AW —w || 2H :[ ] | (24)
2d

Kak n gnga sHadyeHuUsa TennoThl CropaHns, oueHKU cxoaumMmocTn AM, Ad, Ap n AW MOXHO Takke onpege-
NMMUTb C NMOMOLLIbIO BBIMUCIEHUSA CTaHOAAPTHOMO OTKIIOHEHUS1 Habopa BbIMUCIEHHBIX 3HA4YEeHWUA CBOMCTBA [T.e. Mo
dopmyne (17), 3ameHnB YHa M, d, p u W, COOTBETCTBEHHO], €Cni aHanM3bl cocTaBa ObINn BbINOMHEHBLI B COOT-
BETCTBMUM C onpegeneHnemMm cxogumocTin, npueedeHHsIM B 9.1.1. OagHako npu 3TOM BCe-Taku y4UTLIBAKOT MNPU-
MedyaHue 18 K 9.1.1.

[MTpumevaHnume 19— Bknag cxognmoctn AZ BbIMUCNEHHOIO KO3MPDUUMEHTA CHXUMAEMOCTU Z B ODLLLYIO CXOAU-

MOCTb AH 3Ha4YeHnsa 0O bEMHON TENNOTLI CTOPAHUS Man U MNO3TOMY HE YYUTbIBAETCH B NPUBEAEHHON BbilLe hopmyne; Noao-
bHbIM 0bpasom, BKNnagom AZ B o0y CXOAUMOCTb Ap NMOTHOCTU peanbHOoro rasa, Ad OTHOCUTENbHOW MNOTHOCTW
peanbHoro rasa n AW uncna Bob6e peanbHOro rasa takke npeHebperator.

9.1.3 OueHKka BOCNpPOU3BOAUMOCTHU
OueHKM BocnponssognmocTn AH, Ad, Ap n AW 3Ha4YeHUN TennoThl CropaHnUs, OTHOCUTENBHON NNOTHOC-

TWU, NNOTHOCTU U Ynucna Bobbe MOXHO BblMUCIUTE Mo popmynam (18) — (24) npu ycrnoBum, UTo AX; 1 AX;B

popmynax (18), (19), (22) n (23) Tenepb onpeaenarnTCca Kak COOTBETCTBYHOLWMNE OLEHKN BOCNPOUIBOAUMOCTU
N3MepPEeHNA MOMIAPHON 0NN X,. TN OLIeHKM BOCMPOU3BOAUMOCTM TakKe MOXHO OfpeaennTb, yMHOXas Ha MHO-
XuTenb 24/2 ctaHaapTHoe OTI{J'IOHEHI/Ie COBOKYMHOCTW BblYUCNEHHBbIX 3Ha4yeHUn H, d, p unu W, ncnonbsya gpop-

Myny (17), ecnn pesynsraTbl aHann3a coctaBa nofyveHbl B YCNOBUSIX BOCNPOU3BOAUMOCTUA B COOTBETCTBUN C
onpeaeneHnem 3Toro NoOHATUNA, npmeeaeHHsIM B 9.1.1.

10
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9.2 NMpaBUNbLHOCTL

OUEHKM NMPEeUn3nOHHOCTUA aHanUTUYECKUX AaHHbIX HEe MOryT paccMaTpuBaTbCsl Kak UMeEloLIMEe Ka-
Koe-nnbo 3Ha4veHne Ang cLUeHKN NPaBUbHOCTMN 3TUX AAHHbIX; BNOTHE BO3MOXHO MPU BLICOKON NPELM3NOHHOC-
TW NonyvyeHne HenpaBUNbHbIX AAaHHbIX.

[1lpaBUNbHOCTbL BbLIMUCIIEHHOIO 3HaYeHUA NokKasaTens KadecTBa NPUPOAHOro rasa MOXET paccMmaTtpu-
BaTbCS KaK KOMBUHaLNS TpexX HE3aBUCUMbIX NCTOUHUKOB CUCTEMATUYECKOWN NOrPEeLUHOCTA, a8 MMEHHO!

a) HeonpegeneHHocTen TabnnyHbIX AaHHLIX, NPUBEAEHHbIX B Tabnuuax 1 — 5;

b) cuctemaTnyecKkon NorpellHOCT MeToda BblYMCNEHNS], B KOTOPOM UCMNOMNb3YIOTCA 3TWU AaHHbIE;

C) HeonpepeneHHocTen (B OTNIMYNE OT NPELM3UOHHOCTU) aHaNUTUYECKUX AaHHbIX, MICNOMb3yeMblX Npu
BbIYACNIEHUSX.

Ha npakTuke TpyaHOo NMOMy4YnTb YMUCNEHHbIE OLUEHKM NPaBUNbHOCTU U3-3a HeaocTaTka ageKkBaTHOWU UH-
dhbopmaunn; Hanpumep, obpalleHne K OpUrMHanbHbIM UCTOYHUKAM TabNMUYHbIX JaHHbIX 4YaCcTo NMo3BONAeT 0bHa-
PYXUTb MHOPMAaLUIO, KacatoWyocs TOMNbKO NPeun3noHHOCTU (CM. B 3TOM KOHTEKCTe obcyaeHne MeTaHa,
npuBeaeHHoe B nNpunoXkeHun G), N To XXe camoe YacTo BEPHO ANd aHanUTU4eckux gaHHbIX. Kpome Toro, cTpo-
M noaxod Mor Obl Aatb OUEHKY abCOoMTHOrO 3Ha4YeHUA HeonpeaeneHHOCTU, Toraa Kak Ha npakTuke 4acTto
TpebyeTcs oleHKa HeonpeaeneHHOCTU 3HaYEHUA noKasaTens KavyecTBa OTHOCUTENbHO HEKOTOPOW BLIOpaHHON
TOUKW. Hanpumep, 3Ha4YeHUs TENNOThI CropaHnda YacTo cpaBHUBAKOT CO 3HAYEeHMEM TENNOThI CropaHnUs YMCTOro
MeTaHa. B aTom cny4dae HeonpeaeneHHOCTb NPUHATOrO 3Ha4YeHMUS TENMOThl CropaHnUa MeTaHa He AaeT BKNnaaa B
HeonpeaeneHHOCTb 3HaYeHWUs1 TENNOThI CropaHUga NPUPOAHOro rasa UM B pasHOCTb MeXay 3Ha4YeHUAMM Ten-
NOTLI CropaHns ABYX pasnUYHbIX MPUPOAHbIX Ta30B.

OnbIT NoKasan, YTo Ha OTHOCUTENbHLIE HeonpeaeneHHOCTU 3Ha4YeHUN paccMaTpMBaeMbIX 30ecb PU3nYec-
KX CBOUCTB DonbLUe BCero 0yayT BNMSTb HeonpeaeneHHoCTU aHannTMYeckux AaHHbIX U YTO BKNaabl OT Heonpeae-
NEeHHOCTEN TabnUYHbLIX AaHHBLIX U CUCTEMATUYECKOW MOrpellHOCTU MEeToda BbIMUCNEHUA byayT oYeHb Manbl.
Oxxmnpaetcs, YTo BKNnadbl OT TabnnuHbiX AaHHbIX 6yayT meHee 0,05 %, a oT cMelleHna MeToaa BeIMMCTIEHUS OyayT
MeHee 0,015 %. 3TuMKn BKNagamMm MOXHO npeHebpedb No cpaBHEHUIO ¢ HeonpeaeneHHOCTLO aHanMTUYecKnxX
OaHHbIX, NMOMyYeHHbIX NpU aHanuse TUNMYHOU cMecK NpupogHoro rasa, cogepxailen ot 12 go 20 KOMNOHEHTOB.

B Tex cnyyasix, koraa Bknagbl OT HeonpeaeneHHocTen TabnnyHbiX AaHHBIX U OT CMELLEHNA MEeToAa Bbl-
YMCNEeHNA SABNSAIOTCH 3HAYUMbIMK MO CPaBHEHUIO ¢ aHaNUTUYecKon HeonpedeneHHoCTbIo (Hanpumep Ans Bbl-
COKOTOYHOIMO aHanusza cMecel TOMbKO Manoro vucna KOMMOHEHTOB W, BO3MOXHO, B Oyayuwem, nocne
yNy4LleHNs TOYHOCT M aHanns3a NpUpoaHOro rasa), MOXeT noTpedboBaTtbesi bonee CTPornin Noaxod, OCHOBaHHbIN
Ha bonee TOYHOW OLEeHKe MCTOYHUKOB CUCTEMATMYECKON NOrpellHOCTU, NepevyncneHHbIX B a), b) 1 ¢).

9.3 lNpeAacTaBneHue pe3ynbTaToB

Uncno sHavawmx undpp, KoTopoe cneayeT NpMBoAUTb AN 3HAYEHUA Ka)Xaoro nokasarensd KavyecTsa npu-
POAHOrOC rasa, AOMMKHO oTpaXaTb OXMAaeMyto TOMHOCTb BLIMUCIIEHUA onpeaensaemMoro nokasartens. axe B
cllydae «COBepLUeHHOro» aHanusa pesynsraT BblMUCNEeHUN ANnd cMecen He cnegyeT 3anucbiBaTb C YUCTIOM
3HavalKnx Ldpp nocne 3andTon, NpeBbILLaoLLUM:

3HAYEeHUE MONSAPHOWM TEMMOTLI CTOPAHUA . . . . . « . v v v v e e . 0,01 KX - MONb ™
3HaQ4YEeHNEe MACCOBOW TEMMOTbLI CTOPAHUA . . . . . . . o v v v o o e . . 0,01 MOx - kr~
3HAYEeHUe OOBbEMHON TENNOTbI CTOPAHUSA . . . . . . v v v v v o e e .. 0,01 Mk - M~
OTHOCUTENBHYIO MNOTHOCTD . . . v v v v v e e e e e e e e e e e e 0,0001
MIOTHOCTD . . . v v v e e e e e e e e e e e e e s s s e s s s e 0,0001 KM M
Meno BoB6e . . . . . .. 0,01 Mk - M.

Heobxoanmo, ogHako, obpaTtuTe BHUMAHWE Ha TO, AEUCTBUTENbHO N aHanMTUYecKne AaHHble noaTBep-
XKOarT BO3MOXHOCTb 3anncn pesynbsrata B yCTaHOBMNEHHbIX eguHULLAaX ¢ TakKMM YMCIoM 3Havalux Lnudp nocne
3anAaATONn, N, eCnNK HeT, cneayeT COOTBETCTBEHHO YMEHbLUUTL X YUCTIO.

10 Tabnuubl pekoMeHAYEeMbIX AaHHbIX

Tabnwuwya 1— MonspHbie Mmaccbl KOMNOHEHTOB NPUPOAHOIO rasa

KOMMOHEHT 3HaJYeHue, Kr- KMOMb KOMMOHEHT 3HaJYeHue, Kr- KMOMb
1 MeTaH 16,043 5 Z2-MeTtunnponaH 58,123
2 JTaH 30,070 6 H-[leHTaH 72,150
3 [lponaH 44 097 7 2-MetunbyrtaH 72,150
4 H-byTtaH 58,123 8 2,Z2-InmetnnnponaH 72,150

11
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OkonyaHue mabnuubsi 1

KOMMOHEHT 3HaJYeHue, Kr- KMOJIb | KOMMOHEHT 3HaJYeHue, Kr- KMOJSb
O H-lekcaH 86,177 35 beH3on 78,114
10 2-MeTtunnenTan 86,177 36 Tonyon 02.141
11 3-MetunnenTan 86,177 37 OTnnbeHson 106,167
12 2,2-OumetnnbyTaH 86,177 38 o-Kcunon 106,167
13 2,3-OumetnnbyTaH 86,177
14 p-[ enTaH 100,204 39 MeTtaHon 32,042
15 w-OkTaH 114,231 40 MeTaHTnon 48,109
16 H-HoHaH 128,258
17 H-IekaH 142,285 41 Bopopon 2,015 9
42 Bopa 18,015 3
18 OTuneH 28,054 43 Cynedhng Bogopoaa 34,082
19 TlponuneH 42,081 44 AMMMaK 17,030 6
20 1-byTeH 56,108 45 Uwnanna Bogopopaa 27,026
21 unc-2-byTeH 56,108 46 MoHookcua yrnepoga 28,010
22 TpaHc-2-bByTeH 56,108 47 KapboHuncynbthua 60,076
23 Z2-MeTunnponeH 56,108 48 [ducyneoug yrnepoga 76,143
24 1-MeHTeH 70,134
49 ['envun 40026
25 [lponagnen 40,065 50 HeoH 20,179 7
26 1,2-bytagneH 54,092 51 AproH 39,948
27 1,3-bytagneH 54 092 52 A30T 28,013 5
53 Kuncnopon 31,998 8
28 AueTtwuneH 26,038 54 Hwnokcunpg yrnepopga 44.010
55 Hnokeng cepbl 064,065
29 UwunknoneHTtaH 70,134 56 MoHookcua anasora 44 012 9
30 MetnnumknoneHTtaH 84,161 57 KpunnToH 83,80
31 I9TmnuuknoneHTaH 08,188 58 KceHOH 131,29
32 UwnknorekcaH 84,161 Boaayx 28,962 6
33 MetunumknorekcaH 08,188
34 STnnumnkKnorekcaH 112,215

[TpnmMmedaHwue— 3HadyeHnss MOINAPHON Maccbl YUCIMEHHO PaBHbl 3HAYEHUSAM OTHOCUTESIbHOU MOIEKYNSAPHOU
MaccChl, MOJTY4YEHHON C NOMOLLBIO UCMONMb30BaHNSA OTHOCUTENBbHbIX aTOMHbIX MAacC 415 OCHOBHbIX BXOAALWMX 3NTEMEHTOB,
rae umndpa B CKObKax ABMNAETCH HeonpeaeneHHOCTbo B nocneaHen npusogmnmon umndpe [2].

C 12,011 (1)

H 1,007 94 (7)

O 15,999 4 (3)

N 14,006 74 (7)

S 32,066 (6)

[ns coegnnennn, cogepxawmx C n/mnm S, npueaeHHas MonsipHas macca bbina okpyriieHa 4o TPpeTbero 4eCATUHHO-

ro 3Haka,; ans apyrux coegnHeHnn NnpuBoaNTCS HETBEPTLIN AECATUYHLIN 3HAK. 3HAYEHNE AN OCYLWEHHOro BO3gyxXa CTaH-
OApPTHOro cocrtasa NpueBeaeHo B Tabnuue B.2 (npunoxenne B) Takke Ao 4eTBEpTOro AeCATUYHOIO 3HaKa.

abnunua 2— KoapduumeHTtbl CKMMAEMOCTU N KOIPDULUMEHTBI CYMMUPOBAHUS AN KOMMNOHEHTOB NPUPOAHOIO
rasa ans pasnunyHblX CTaH4APTHLIX YCIOBUN N3MEPEHNN

Bce 3HauveHus1, 3a NCKINIOYEHNEM KOSIPPUUMEHTOB CYMMUPOBAHUA ONA BOAOPOAa, rennst (NepecUnTanbl) U HEOHA
(OUuEeHeHbI), B3ATbI 13 [3].

0 °C, 101,325 kl'a 15 °C, 101,325 kl'la 20 °C, 101,325 klla
KOMMNOHEHT

Z vb Z Jb Z vb
1 MeTaH 0,997 © 0,049 O 0,998 0 0,044 7 0,998 1 0,043 6
Z2 JOTaH 0,990 0 0,100 O 0,991 5 0,092 2 0,992 O 0,089 4
3 [lponaH 0,978 9 0,145 3 0,982 1 0,133 8 0,983 4 0,128 8
4 H-byTaH 0,957 2 0,206 9 0,965 0 0,187 1 0,968 2 0,178 3
5 2-MeTnnnponaH 0,958 0,204 9 0,968 0,178 9 0,971 0,170 3
6 H-lleHTanH 0,918 0,286 4 0,937 0,251 0 0,945 0,234 5
7 2-MetnnbyTaH 0,937 0,251 0 0,948 0,228 0 0,953 0,216 8

12
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0°C, 101,325 kl'a

15 °C, 101,325 kl'la

20 °C, 101,325 kl'la

KOMNOHEHT
Z NG Z Jb Z Vb
8 2,Z2-HumeTnnnponaH 0,943 0,238 7 0,955 0,212 1 0,959 0,202 5
O nm-[ ekcaH 0,892 0,328 6 0,913 0,295 0 0,919 0,284 6
10 2-MeTunnenTan 0,898 0,319 4 0,914 0,293 3 0,926 0,272 0
11 3-MetunneHTaH 0,898 0,319 4 0,917 0,288 1 0,928 0,268 3
12 2,2-OumetnnbyTaH 0,916 0,289 8 0,931 0,202 7 0,935 0,255 0
13 2,3-OdumetnnbyTaH 0,910 0,300 0 0,925 0,273 9 0,934 0,256 9
14 u-[enTan 0,830 0,412 3 0,866 0,366 1 0,876 0,352 1
15 H-OKTaH 0,742 0,507 9 0,802 0,445 0O 0,817 0,427 8
16 H-HoHaH 0,613 0,622 1 0,710 0,538 5 0,735 0,514 8
17 H-IekaH 0,434 0,752 3 0,584 0,645 0 0,623 0,614 O
18 STnuneH 0,992 5 0,086 6 0,993 6 0,080 0 0,994 O 0,077 5
19 TlponuneH 0,981 0,137 8 0,984 0,126 5 0,985 0,122 5
20 1-byTteH 0,965 0,187 1 0,970 0,173 2 0,972 0,167 3
21 uwnc-2-byteH 0,961 0,197 5 0,967 0,181 7 0,969 0,176 1
22 TpaHc-2-byTteH 0,961 0,197 5 0,968 0,178 9 0,969 0,176 1
23 2-Metunnponen 0,965 0,187 1 0,971 0,170 3 0,972 0,167 3
24 1-[lenTteH 0,938 0,249 0 0,949 0,225 8 0,952 0,219 1
25 [lponagnen 0,980 0,141 4 0,983 0,130 4 0,984 0,126 5
26 1,2-bytagneH 0,955 0,212 1 0,963 0,192 4 0,965 0,187 1
27 1,3-bytagneH 0,960 0,184 4 0,971 0,170 3 0,973 0,164 3
28 AuetwuneH 0,991 0,094 9 0,993 0,083 7 0,993 0,083 7
29 UwknoneHTaH 0,935 0,255 0 0,947 0,230 2 0,950 0,223 ©
30 MeTunuuknoneHTaH 0,902 0,313 0 0,921 0,281 1 0,927 0,270 2
31 OTuUnumknoneHTaH 0,841 0,398 7 0,876 0,352 1 0,885 0,339 1
32 LuknorekcaH 0,897 0,320 9 0,918 0,286 4 0,924 02757
33 MeTunuuknorekcaH 0,855 0,380 8 0,886 0,337 6 0,894 0,325 6
34 OTUNUMKNOrekcaH 0,770 0,479 6 0,824 0,419 5 0,838 0,402 5
35 beHaon 0,909 0,301 7 0,926 0,272 0 0,936 0,253 0
36 Tonyon 0,849 0,388 6 0,883 0,342 1 0,892 0,328 6
37 OtnnbeHson 0,704 0,485 8 0,823 0,420 7 0,837 0,403 7
38 o-Kcunon 0,737 0,512 8 0,804 0,442 7 0,821 0,423 1
39 MeTtaHon 0,773 0,476 4 0,872 0,357 8 0,892 0,328 6
40 MeTtaHTMON 0,972 0,167 3 0,977 0,151 7 0,978 0,148 3
41 Bopopop 1,000 © —0,004 0 1,000 © —0,004 8 1,000 © —0,005 1
42 Bopa 0,930 0,204 6 0,945 0,234 5 0,952 0,219 1
43 Cynbdhng Bogopoaa 0,990 0,100 O 0,990 0,100 O 0,990 0,100 O
44 AmMMMak 0,985 0,122 5 0,988 0,109 5 0,989 0,104 9
45 Uwanna Bogopopa 0,887 0,336 2 0,912 0,296 6 0,920 0,282 8
46 MoHookcua yrnepoga 0,999 3 0,026 5 0,999 5 0,022 4 0,999 6 0,020 0
47 KapboHun cynedug 0,985 0,122 5 0,987 0,114 O 0,988 0,109 5
48 Hucynedua yrnepopa 0,954 0,214 5 0,962 0,194 9 0,965 0,187 1
49 ['enun 1,000 5 0,000 © 1,000 5 0,000 2 1,000 5 0,000 0
50 HeoH 1,000 5 0,000 © 1,000 5 0,000 2 1,000 5 0,000 0
51 AproH 0,999 0 0,0316 0,999 2 0,028 3 0,999 3 0,026 5
52 A30T 0,999 5 0,022 4 0,999 7 0,017 3 0,999 7 0,017 3
53 Kucnopop 0,999 0 0,0316 0,999 2 0,028 3 0,999 3 0,026 5
54 [lnokenp yrnepoga 0,993 3 0,081 9 0,994 4 0,074 8 0,994 7 0,072 8
55 Nunokeuna cepol 0,976 0,154 9 0,979 0,144 9 0,980 0,141 4
Boaayx 0,999 41 — 0,999 58 — 0,999 63 —
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Tabnuua 33— 3HA4YEHUA MONSAPHOW TENNOTbI CrOPaHUSA KOMMNOHEHTOB NPUPOAHbLIX ra3oB NMPu Pa3nnYHbiX cTaHaapT-
HbIX YCITOBUSAX CropaHns ans naeansHoro rasa

Bce snauenus H (25 °C), 3a ucknioveHnem metana (npunoxenune G) B3saTbl 3 [3]; 3HaueHus H;(l‘1 #25 °C) n BCe 3Ha-

vyeHus H, (f,) nonydeHbl n3 H (25 °C) ¢ noMmowbio cneumnanbHbiX BbIMUCIIEHWIA, NPUBEAEHHbIX B pa3gene E.1 (npunoxe-
Hue E).

14

3HaveHue naeanbHOW MONSIPHON TeMnoThl cropaHust komnoHeHTa H -, kI - mone
KOMMOHEHT 95 o 20 °C 15 °C 0°C

Bbicluee Huswee Bbiclwee Huswee BbicLwee Huswee Bbiclwmee Huswee
1 MeTtaH 890,63 802,60 891,09 802,65 891,56 802,69 892,97 802,82
2 OTaH 1560,69 1428,64 1561.,41 1428,74 1562,14 1428,84 1564,34 1429,12
3 [lponaH 221917 2043,11 2220,13 2043,23 2221.,10 2043,37 2224 .01 2043,71
4 H-byTaH 2877.,40 2657,32 2878,57 2657.45 2879,76 2657 .60 2883,82 2658,45
5 2-MeTunnnponaH 2868,20 2048,12 2869,38 20648,206 2870,58 2048 42 2874 .20 20648,83
6 H-[leHTaH 3535,77 3271,67 3537,17 3271,83 3538,60 3272,00 3542.,89 3272,45
7 2-MetunnbyrtaH 3528,83 3264.,73 3530,24 3264 ,89 3531,68 3265,08 3535,98 326554
8 2,Z2-InmetunnponaH 3514 .61 3250,51 3516,01 3250,67 3517.,43 3250,83 3521,72 3251,28
O H-l ekcaH 4194 95 3886,84 | 4196,58 3887,01 4198,24 3887.,21 4203,23 3887,71
10 2-MeTunneHTaH 4187,32 3879,21 4188,95 3879,38 | 4190,62 387959 | 4195,61 3880,09
11 3-MetunnenTtan 4189,90 | 3881,79 | 419154 | 3881,97 | 4193,22 | 3882,19 | 4198,24 | 3882,72
12 2,2-OvmetnnbyTaH 4177.52 | 3869,41 4179,15 | 3869,59 | 4180,83 | 3869,80 | 4185,84 | 3870,32
13 2,3-OumetnnbyTaH 4185,28 3877,17 | 4186,93 3877,36 | 4188,60 3877,57 | 4193,63 3878,11
14 u-[ enTtaH 4853,43 | 4501,30 | 4855,29 | 4501,49 | 4857,18 | 4501,72 | 4862,87 | 4502,28
15 H-OkTaH 5511,80 5115,60 5513,88 5115,87 5516,01 5116,11 5522,40 5116,73
16 #-HoHaH 6171,15 5730,99 6173,46 5731,22 6175,82 5731,49 6182,91 5732,17
17 H-IekaH 6829,77 6345,59 6832,31 6345,85 6834 ,90 6346,14 6842,69 6346,88
18 ITnnex 1411,18 1323,15 1411,65 1323,20 1412,11 1323,24 1413,51 1323,36
19 TlponuneH 2058,02 1925,97 2058,72 1926,05 2059 43 1926,13 2001,57 1926,35
20 1-byTeH 2716,82 2540,76 2717.,75 2540.86 2718,70 2540.,97 2721,55 2541,25
21 uwnc-2-byteH 2710,0 2533,9 27110 2534 .1 2711.,9 25342 2714.9 2534 .6
22 TpaHc-2-byTeH 27064 2530,3 27074 2530.,5 2708,3 2530,5 27111 2530,8
23 2-MetunnponeH 700,2 2524 1 27011 2524 2 2702.0 2524 3 2704 8 2524 5
24 1-lleHTeH 3375,42 3155,34 3376,57 315545 3377,75 3155,59 3381,29 3155,92
25 lNponagueH 1943 11 1855,08 | 1943,53 | 1855,08 | 1943,96 | 1855,09 | 194525 | 185510
26 1,2-bytagveH 2593,79 2461,74 2594 45 2461,78 2595 12 2461 .82 2597.13 2461,91
27 1,3-bytagneH 2540.77 2408,72 2541.43 2408,76 2542 .10 2408,80 2544 13 2408,91
28 Auetunen 1301,05 1257,03 1301,21 1256,98 1301,37 1256,94 1301,86 1256,79
29 UwknoneHTaH 3319,59 3099 51 3320,88 3099.76 3322,19 3100,03 3326,14 3100,77
30 MetnnuuknoneHTaH 3969.44 3705,34 3970,93 3705,59 3972.,46 3705,86 3977.,04 3706,60
31 STMNUUKNONeHTaH 4628.47 | 4320,36 | 4630,19 | 432063 | 4631,95 | 4320,92 | 4637,27 | 4321,75
32 Uwnknorekcan 3952.96 3688,86 3954 47 3689,13 3956,02 368942 3960,67 3690,23
33 MeTtunumknorekcaH 4600,64 | 4292,53 | 4602,35 | 4292,78 | 4604,09 | 4293,06 | 460934 | 4293,82
34 STUNUUKNOrekcaH 5263,05 | 4910,92 | 526498 | 4911,19 | 5266,95 | 491149 | 5272,88 | 4912,29
35 ben3on 3301,43 3169,38 3302,15 316948 3302,86 3169,56 3305,03 3169,81
36 Tonyon 3947.89 3771,83 3948.84 3771,95 3949 81 3772,08 3952,72 3772,42
37 OTmnbeH3on 4607,15 | 4387,07 | 460832 | 4387,20 | 4609,53 | 4387,37 | 461314 | 4387,77
38 o-Kcunon 4596,31 4376,23 | 459746 | 43706,34 | 4598,64 | 4376,48 | 460217 | 4376,80
39 MeTtanHon 764 .09 676,006 764 .59 670,14 765,09 670,22 766,59 676,44
40 MeTtaHTHOnN 1239,39 1151,36 1239,83 1151,39 1240,28 1151,41 1241.63 1151,48
41 Bopopona 285,83 241,81 285,99 241,76 286,15 241,72 286,63 241 56
42 Bopa" 44,016 0 44,224 0 44,433 0 45,074 0
43 Cynbhua Bogopoaa 562,01 517,99 562,19 517,97 562,38 517,95 562,94 517,87
44 AmMMMak 382,81 316,79 383,16 316,82 383,51 316,86 384,57 316,96
45 Uwannp Bogopona 671,5 649.5 671,06 0649 5 671,7 649.5 671,9 049 4
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KOMMOHEHT

3HaYeHUe uaeansHol MONSIPHOW TennoTskl cropaHus komnoHenTa H ) k- MOMb

25 °C 20 °C 15 °C 0 °C
Buicwee Huawee Bbicwiee Huswee Bricwee Huswee Boicwee Huawee
46 MoHookcua yrnepoga 282,98 282,98 282,95 282,95 282,91 282,91 282,80 282,80
47 KapboHun cynbdung 548,23 548,23 548,19 548,19 548,15 548,15 548,01 548,01
48 Hucyneua yrnepopa 1104,49 1104.49 1104 ,41 1104 .41 1104 ,32 1104 ,32 1104 .06 1104,06

YeHWS Bb
CropaHuns

1) Otnnyatoweecs oT HyNs 3Ha4YeHUe TENNOTbI CropaHns NApoB BoAbl hOpManbHO BbIBOAUTCSH N3 ONpeaeneHmns 3Ha-
CLUEN TENNOThI CrOpaHusl, KOTOpPoEe TPebyeT KOHAEHCAUNN B XNOKOE COCTOSHME BCEX NAPOB BOAbLI B NPOAYKTAX
. Takmum obpaszom, nobble napbl BOAbI, MPUCYTCTBYOLWME B APYroM OCYLLEHHOM rase, JatoT BKINaJ CBOEW CKPbI-
TOW TENNOTbI UCMAPEHUS B 3HAYEHWE BbICLLEW TENNOTLI CropaHus cmecun (bonee NnonHoe 06 bACHEHNE — CM. MNPUITOXKE-
Hue F).

Tabnwnua 4 — 3Ha4eHUss MAcCOBOW TEMMNOTbI CTOPAHNUS KOMNOHEHTOB NPUPOAHOro rasa rnpu pasnu4HbiX cTaHaapT-
HbIX YCITOBUSIX CropaHns ans naeanbHoro rasa

Bce 3HaveHust Obinu nonyveHbl geneHneM CoOOTBETCTBYIOWEro aHadennss H 13 tabnuubl 3 Ha COOTBETCTBYIOLLYIO

MOJSIPHY0 Maccy (nepeq oKpyrneHnem) na tabnuubl 1.

KOMMOHEHT

3Ha4veHue naeanbHOU MacCOBOUW TEMNNOThI CTOPaHNA KOMMNOHEHTA H' Mx KI

25 °C 20 °C 15°C 0 °C

BbicLwee Huswee Bbiclwmee Huswee BbicLwee Huswee BbicLwee Huswee
1 MeTtaH 55,516 50,029 55,545 50,032 55,574 50,035 55,6602 50,043
2 OTaH 51,90 47,51 51,93 47,51 51,95 47,52 52,02 47,53
3 [lponaH 50,33 46,33 50,35 46,34 50,37 46,34 50,44 46,35
4 H-byTtaH 49,51 45,72 49.53 45,72 49 55 45,72 49,62 45,74
5 2-MeTnnnponaH 49 .35 45,56 49 37 45 .56 49 .39 45 57 49 45 45 57
6 H-[leHTaH 49.01 45.35 49.03 45 .35 49.04 45 35 4910 45 36
7 2-MetunbyrtaH 48,91 45.25 48,93 45 .25 48,95 45 25 49,01 45 26
8 2,Z2-HumetnnnponaH 48,71 45.05 48,73 45.05 48,75 45,06 48,81 45,06
O n-[ ekcaH 48,68 45.10 48,70 45.10 48,72 4511 48,77 45 11
10 2-MeTunnenTtan 48,59 45.01 48,01 45.02 48.63 45,02 48,69 45,02
11 3-MeTunnenTtan 48,62 45,04 48,04 45,05 48,60 45,05 48,72 45,006
12 2,2-OvmetnnbyTaH 48,48 44 90 48,49 44 90 48,51 44 91 48,57 44 91
13 2,3-OumetnnbyTaH 48,57 44 99 48,59 44 99 48,60 45,00 48,60 45,00
14 H-[ enTaH 48,44 44 92 48,45 44 92 48,47 44 93 48,53 44 93
15 H-OKTaH 48,25 44 .78 48,27 44 79 48,29 44,79 48,34 44 79
16 H-HoHaH 48,12 44 68 48,13 44 69 48,15 44 69 48,21 44 69
17 H-IlekaH 48,00 44 60 48,02 44 60 48,04 44 .60 48,09 44 61
18 OTuneH 50,30 47,16 50,32 4717 50,34 47,17 50,39 4717
19 TlponunneH 48,91 45,77 48,92 45,77 48,94 45,77 48,99 45,78
20 1-byTeH 48,42 45,28 48,44 45,29 48,46 45,29 48,51 45,29
21 umnc-2-byrteH 48,30 45,16 48,32 45,16 48,33 45,17 48,39 4517
22 TpaHc-2-byTteH 48,24 4510 48,25 4510 48.27 4510 48,32 45 11
23 2-MetunnponeH 48,13 44 99 48,14 44 99 48.16 44 99 48,21 44 99
24 1-[leHTeH 48,13 44 99 48,14 44 99 48.16 44 99 48,21 45,00
25 [lponagwneH 48,50 46,30 48,51 46,30 48,52 46,30 48,55 46,30
26 1,2-bytagneH 47,95 45.51 47.96 45.51 47.98 45 51 48,01 45 51
27 1,3-bytagneH 46,97 44 .53 46,98 44 53 47,00 44 53 47,03 44 53
28 AueTtunen 49,97 48,28 49,97 48,28 49,98 48,27 50,00 48,27
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3Ha4veHne naeanbHOU MacCOBOUW TEMNOThI CTOPAHUA KOMMNOHEHTA I:f KL - MONb

BbicLwee Huswee Bbiclwee Huswee Boicwee Huswee BbicLee Huswee
29 UwnknoneHTaH 47,33 44,19 47,35 44,20 47,37 44,20 47,43 44,21
30 MetunnuuknoneHTtaH 47.16 44 03 47,18 44 03 47.20 44 03 47 .25 44 04
31 ITnnuukKnoneHTaH 47.14 44 00 47.16 44 00 47 17 44 01 47.23 44 01
32 Uwnknorekcan 46,97 43,83 46,99 43,83 47.01 43,84 47 .06 43,85
33 MetunumknorekcaH 46,86 43,72 46,87 43,72 46,89 43,72 46,94 43,73
34 OTUNUUKNOrekcaH 46,90 43,76 46,92 43,77 46,94 43,77 46,99 43,78
35 beH3on 42.26 40,57 42 27 40,58 42.28 40,58 42 .31 40,58
36 Tonyon 42.85 40,94 42 .86 40,94 42 87 40,94 42,90 40,94
37 OTnnbenson 43,40 41,32 43.41 41.32 43 42 41,33 43,45 41,33
38 o-Kcunnon 43,29 41.22 43,30 41.22 43 31 41,22 43,35 41,23
39 MeTaHon 23,85 21.10 23,80 21.10 23,88 21.10 23,92 21,11
40 MeTanTnon 25,76 23,93 2577 23,93 25,78 23,93 25,81 23,93
41 BO,EI,OE)O,EI, 141,79 119,95 141,87 119,93 141,95 119,91 142,19 119,83
42 Bopa ) 2,44 0 2.45 0 2.47 § 2,50 0
43 Cynbdhng sogopoaa 16,49 15,20 16,50 15,20 16,50 15,20 16,52 15,19
44 AmMMMaK 22,48 18,60 22,50 18,60 22.52 18,61 22,58 18,61
45 Uwnanna Bopgopoaa 24 85 24 03 24 85 24 .03 24 85 24 .03 24 .86 24 03
46 MoHookecua yrnepoga 10,10 10,10 10,10 10,10 10,10 10,10 10,10 10,10
47 KapboHun cynedup 9,13 9.13 0,12 0,12 0,12 9,12 9,12 912
48 Nucyneoua yrnepoga 14 .51 14 .51 14 .50 14 .50 14.50 14 .50 14,50 14 50

1) Otnnyaroweecst OT HyNs 3Ha4YeHne TENNOThLI CropaHns NApoB BoAbl hopManbHO BbIBOAUTCS N3 ONpeaeneHns 3Ha-
YEHWUS BbICLLEN TENIOTHI CFOPaHUS, KOTOPOE TPEBYET KOHAEHCALMN B XUAKOE COCTOSHUE BCEX MNAPOB BOAbI B NPOAYKTaX
cropaHus. Takmm obpasom, Nobble napbl BOAb!, NPUCYTCTBYIOWME B APYroM OCYLLEHHOM rase, 4atoT BKNag CBOEW CKPbI-
TOW TENNOTbl UCMAPEHNS B 3HAYEHWE BbICLLEN TENNOTLI CropaHns cmecun (bonee NnonHoe 06 bLACHEHNE — CM. NPUITOXKE-
Hue F).
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Tabnwuua
anbHOrO rasa

5 — 3Havyenunss 06bEMHON TENNMOTbI CFOPAHUSA KOMIMOHEHTOB NPUPOAHOIO ra3a npu pasnuYHbIX CTAHAAPTHBIX YCIMOBUSX CTOPAHUA U U3MEPEHUIA AN nae-

Bce 3HaueHns Bbiny nonyyYeHbl YMHOXEHUEM COOTBETCTBYIOLLLEro 3HaveHna H 13 tabnuubl 3 Ha p/(R-T,).

Ll

3HavYeHne ngeanbHOU 0bbEeMHOU TENNOTLI CrOPaHUA KOMMOHEHTA H Mx- M
KOMMOHEHT 15/15 °C 0/0 °C 15/0 °C 25/0 °C 20/20 °C 25/20 °C

Bbiclwee Huswee Boicwee Huswee BbicLwee Huswee Boiclwee Huswee BbicLuee Huswee Boiclwee Huswee
1 MetaH 37,706 33,948 39,840 35,818 39,777 35,812 39,735 35,808 37,044 33,367 37,024 33,365
2 OTaH 66,07 60,43 69,79 63,76 69,69 63,75 69,63 63,74 64,91 59,39 64,88 59,39
3 [NponaH 03,94 86,42 00 22 01,18 99,09 91,16 99.01 91,15 02,29 84,94 02.25 84,93
4 H-bytaH 121,79 112,40 128,66 118,61 128,48 118,57 128,37 118,56 119,66 110,47 119,62 110,47
5 2-MetnnnponaH 121,40 112,01 128,23 118,18 128,07 118,16 127,96 118,15 119,28 110,09 119,23 110,08
6 H-[leHTaH 149 66 138,38 “'58,07 146,00 157,87 145,98 157,75 145,96 147,04 136,01 146,99 "36,01
7 2-MetunbyrtaH 149 36 138,09 157,76 145,69 157,57 145,67 157,44 145,66 146,76 135,72 146,70 135,72
8 2,2-HumeTtnnnponaH 148,76 137,49 157,12 145,06 156,93 145,04 156,80 145,02 146,16 135,13 146,11 135,13
O H-[ ekcaH 177,55 164,40 187,53 173,45 187,30 173,43 187,16 173,41 174 46 161,59 174 .39 161,58
10 2-MeTtnnnenTtaH 177,23 164,08 187,19 173,11 186,96 173,09 186,82 173,07 174 14 161,27 174.07 161,26
11 3-OnmeTnndbyTtaH 177,34 164,19 187,30 173,23 187,08 173,20 186,93 173,19 174,25 161,38 174.18 161,37
12 2,2-dnmetnnbyrtaH 176,82 163,66 186,75 172,67 186,53 172,65 186,38 172,63 173,73 160,86 173,00 160,86
13 2,3-OvmetnnbyTtaH 177,15 163,99 187,10 173,02 186,87 173,00 186,73 172,98 174,05 161,19 173,99 161,18
14 p-l'entad 20542 190,39 216,96 200,87 216,70 200,84 216,53 200,82 201,84 187,13 201,76 187,12
15 H-OKTaH 233,28 210,37 246,38 228,28 246,10 228,25 245 91 228,23 229 22 212,67 229.13 212,66
16 H-HoHaH 261,19 242.40 275,85 255,74 275,53 255,71 275,32 255,69 256,64 238,25 256,54 238,24
17 H-IlekaH 289,06 268,39 305,29 283,16 304,94 283,13 304,71 283,11 284,03 263,80 283,92 263,79
18 3Tnnex 59,72 55,96 63,006 59,04 63,00 59,04 62,96 59,03 58,68 55,01 58,66 55,00
19 [lponunneH 87 10 81,46 01,98 85,94 01,88 85,93 01,82 85,93 85,58 80,07 85,55 80,06
20 1-byteH 14,98 107,46 21 42 113,38 121,29 113,36 121,21 113,36 112,98 105,63 112,94 105,62
21 umc-2-byteH 114,69 107,18 121,12 113,08 120,99 113,06 120,91 113,05 112,70 105,34 112,66 105,34
22 TpaHc-2-byTteH 114,54 107,02 “'20,96 112,91 120,83 112,90 120,75 112,89 112,55 105,19 112,51 ""05,19
23 2-MetnnnponeH 114 27 100,76 120,67 112,63 120,55 112,62 120,47 112,61 112,29 104,93 112,25 104,93
24 1-IlenTeH 142,85 133,46 150,86 140,80 150,70 140,79 150,59 140,77 140,37 131,18 140,32 131,17
25 [NlponagmneH 82,21 78,46 86,79 82,76 86,73 82,76 80,69 82,70 80,79 77,12 80,78 77,12
26 1,2-bytagneH 109,75 104,12 115,87 109,84 115,78 109,83 115,72 109,83 107,85 102,34 107,83 102,34
27 1,3-bytagneH 107,51 101,87 113,51 107,47 113,42 107,47 113,36 107,46 105,65 100,13 105,62 100,13
28 AueTtvneH 55,04 53,16 58,08 56,07 58,06 56,08 58,05 56,08 54.09 52,25 54 .09 52,20
29 UwknoneHTaH 140,50 31 11 148,40 138,34 148,22 138,31 148,10 138,28 138,05 128,86 138,00 128,85
30 MetunuuknoneHTaH 168,00 “'56 73 177,43 165,37 177,23 165,34 177,10 165,31 165,08 154 .04 165,01 154,03
31 ITMNuuKnoneHTaH “'95,90 182,74 206,89 192,81 206,65 192,78 206,50 192,75 192,48 179,61 192,41 "79,60
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[MpnnoxeHve A
(obazaTenbHoOeE)

O0o03HavYeHus, eAMHULbLI U3SMepPeHUs, UHAEeKCb

Obo3HavYeHnA n egMHNLBI N3MEPEeHnA
a, b, ¢, d, e—uncno atomoB B mornekynsapHon gopmyne C_H O N S ;

b — kO3(pDPUUMEHT OTKIOHEHUS OT ra3oBoro 3akoHa (b = 1 — 2);
Vb — KOS DULMEHT CYMMMPOBAHWS;
B — BTOPOV BUPUArbHbI KO3MPULUMEHT, M° - MOMb
C — Tpetun BUpHanbHbIN KOSPDOULNEHT, mM® - MOMb ™,
C, — MonspHas nsobapuyeckas TennoemMkocTb, Ix- Monb ™ - K
d — OTHOCUTENbHAasA NNOTHOCTH;
h — monsipHas sHtanbnus, X - MOJ‘II::_1;
H — monsipHas TennoTa cropaHus, KK - Monb '
H — MaccoBasl TennoTa cropanuns, MIx - |{r_1;
H — obbemHas TennoTa cropanusi, MOx - M;
N *

K — Z(xj )

=1
[ — MonsipHasi SHTaNbNUs Ncnapenus Bogb!, KK - MOnb ™ ;
M — monsipHasi Macca, Kr - KMOnb
N — 4YUCIO N3MEPEHNN;
N — 4nCcrno KOMMOHEHTOB B CMECH;
p — pasneHune (abcontoTtHoe), Kl3a;
Q — g-11 BUpManbHbii koadduumeHT, M. mone 7,
R — yHuBepcanbHas razosas nocrosiHHas, x - MOIb ™ - K‘1;
I — Temniepartypa B rpagycax Uenbcus, °C;
T — TepmogunHamudeckas (abcontoTHana) TemnepaTypa, K;
V — 06beM, M°;
W — uncno Bobbe, MIx - M
X — MONnsipHas aons;
y — obbemHas gons;
Y — obuwee (He onpeageneHHoe) pnanyeckoe CBOUCTBO;
/.  — KOSPDOUUMEHT CHUMAEMOCTN,
P — NINOTHOCTb, KI - M_S;
V  — CTEXMOMETPUYECKUN KOSPPULNEHT;
® — KO3PPUUNEHT aUEHTPUYHOCTU;
U — abconmomHasa pactuupeHHas HeorpeleneHHOCMb (8bipaxaemcs 8 eOuHuUUax oripedenaemol 8erluY4UHbI).

HuXXHvne nHaeKchbl
C — 3HA4YeHWEe KPUTUYECKOU TOYKU ras->KUaKoCThb;
[ — onpegenuTenb KOHKPETHOro 3HavYeHus1 B Habope;
I — Hmu3wasa (TtennoTa cropaHust);
| — onpegennutenb KOMIMOHEHTA,;
kK — onpeaenuTernb KOMMNOHEHTA;
m — BENMN4YNHA, OTHOCALLAACH K OQHOMY MOJIIO rasa;
r — BENnWYMHa, AeNeHHas Ha ee 3HAYeHUE B KPUTUHECKON TOMKE;
S — MNPpW HaACbILWEHWU;
S — BbicWwas (TennoTta CropaHus);
W — A1 NapoB BOAbI;

air — Ans Bo3ayxa,;
MIX — AN CMECH;

1 — cTaHgapTHOE COCTOSAHME AnNS FOPEHUS;

2 — CTaHgapTHOE COCTOSAHME AN U3MEPEHUN.
BepxHvne nHOeKCbl

°© — AN COCTOSAHUS ngeanbHOro raaa;

¥  — HEeHOpPMAann3oBaHHOE 3HAYEHWE.
[Mpedumkc

A — obo3Ha4aeT CXoaUMMOCTb UNN BOCMPON3BOANMOCTb (PU3NHECKOIO CBONCTBA, nepen 0b603HavYeHnemM KOTOporo CTouT
npegMuKc.
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[MTpynoxeHve B
(obsazaTenbHoOe)

3HavYeHUAa BcnoMoraTteribHbIX KOHCTaHT

B.1 YHnBepcanbHaa raszoBad NoCToAHHAA
B HacTosuwee BpemMs 48 yHUBepcanbHOW ra3oBon NocTossHHOU R B [4] pekoMeHA40BaHO 3HaYeHne

R = (8,314510 + 0,000070) O - monb—" - K. (B.1)

B.2 Kpntndyeckmne KoOHCTaHTbI M KO DULUMEHT aueHTPUYHOCTH

B tabnvue B.1 npuBegeHbl BbIOOPOUHbIE 3HAYEHUSA KPUTUYECKOW TeMMepaTypbl 7., KPUTUHECKOro AABNEHUS P, U KO3MD-

OUMEHTa auEeHTPUHYHOCTN ®, KOTOPbIE NCNONB30BaNvch 4ns rnofyveHns ¢ nomowpio popmynel [utuepa-Kepna, pasgen E.2
(npunoxenwe E), aHaveHnn koahPUUMEHTOB CXMMAeMOCTH Z, NpuBeeHHbIX B Tabnnue 2. Bece 3HaveHns B3sThl U3 [3].

B.3 CBowncTBa cyxoro Bo3ayxa

PekomeHayemMbI MOMNSIPHBIM COCTaB CyXOro Bo3ayxa npueegeH B tabnuue B.2. KonnyecTBEHHLIN COCTaB onpeae-
neH B pabotax [5], [6] n Takon Xe Kak B [3]. OTMETUM, YTO BO MHOIMMX APYIMX anbTEPHATUBHbLIX NCTOYHUKAX, BKNoYas [7],

npvBeaeH 06 bEMHbLIN COCTaAB BO34yXa, a HE MONSIPHbIW; NocnegHuin bonblle NnogxoanT Ans NPsSIMOro BbIMUCIEHUs CpeaHeNn
MOITSIPHOW Maccbl (MONEKYNAPHOW Macchl).

3HaveHne MONAPHON MacChbl CyXOro BO3gyxa, OKpyrneHHOe 40 YeTBEPTOro AeCATUHHOIO 3HaKa, PaBHO
M. = 28,9626 Kr - Kmonb . (B.2)

3Ha4vYeHUs1 KO3IMDULUNEHTOB CHUMAEMOCTU CYXOro BO3yxXxa CTaHOApPTHOro CoctaBa NpU KaXXaomMm U3 Tpex 0ObIYHO
NPUMEHAEMbIX CTAHAAPTHLIX YCINTOBUW NU3MEPEHNN CNeayeT npuHuMaTe no [3] cneayrowmmm;

Z_ (273,15 K, 101,325 ka) = 0,99941; (B.3)
Z.. (288,15 K, 101,325 klMa) = 0,99958; (B.4)
Z.. (293,15 K, 101,325 kMa) = 0,99963. (B.5)

[TnoTHOCTB pealibHOINo BO3ayxa CtaHaapTHOro CocraBa € y4eToM 3TUX 3HaYEeHUI BO3pPacCTaetT N paBHa.

P (273,15 K, 101,325 klMa) = 1,292923 kr - m—3; (B.6)
p.... (288,15 K, 101,325 kla) = 1,225410 kr - m—3; (B.7)
P (293,15 K, 101,325 kla) = 1,204449 kr - m—3. (B.8)

B.4 3HTanbnua ncnapeHuvsa Boabl

CtaHpapTHas MONsApHas aHTanbNUsa ncnapeHuns Boabl Heodbxoamma nNpu Kaxaom na yetblpex oObIvMHO NPUMEHSAEMbIX
CTaAHAAPTHBLIX YCITOBUW CropaHus ans Toro, Ytobsl 06neryntb BblYUCINEHUS PA3HOCTU MEX Y 3HAYEHUEM BbICLLEN TENMOTH!
CropaHnsi naeanbHOro ra3a n 3Ha4YeHMeM HU3LWEN TENNOThI CropaHns (Ha OCHOBE 3HA4YEHUN MONAPHOW A0NN) AN KAXA0ro
KOMNoOHeHTA. [1pun pacueTe 3Ha4YeHUN HU3LWEN TENMOThI CropaHns, NPUBEAEHHbIX B Tabnuue 3, NCNoMb30Barnuch Creayto-
e 3HaveHus no [3]:

L° (273,15 K) = 45,074 k[Ix - MOnb—"; (B.9)
L° (288,15 K) = 44,433 kIx - MOnb"; (B.10)
L° (293,15 K) = 44,224 k[Ix - Monb~"; (B.11)
L° (298,15 K) = 44,016 kIx - Monb—". (B.12)

Tabnwuua B.1—Kputnieckme napamerpbi

K OMIOHEHT Kputndeckas Kputndeckoe gaesneHume, KoapdpuumneHT

Temneparypa, K kl'a AUEHTPUHHOCTH
1 MetaH 190,555 4598,8 0,0115
2 OTaH 305,83 4880 0,0908
3 lNponaH 369,82 4250 0,1454
4 H-byTaH 425,14 3784 0,1928
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KOMAOHEHT Kputndeckas Kputuveckoe gaesneHue, KospuumeHT
Temnepartypa, K kl'la ALEHTPUHHOCTH
5 2-MeTnnnponaH 408,13 3648 0,1756
6 H-[leHTaH 469,69 3364 0,2510
7 2-MetnnbyrtaH 460,39 3381 0,2273
8 2Z2,2-HnmetnnnponaH 433,75 3199 0,1970
O H-[ ekcaH 506,4 3030 0,2957
10 2-MeTunneHTaH 497 .5 3010 0,279
11 3-MeTunneHTaH 504 .4 3120 0,2750
12 2,2-OumetnnbyTaH 488,7 3080 0,2310
13 2,3-OumetnnbyTaH 499 9 3130 0,2473
14 H-[ enTaH 539,27 2740 0,35006
15 H-OKTaH 568.,4 2490 0,3942
16 H-HoHaH 594 .4 2280 0,4437
17 H-IlekaH 617,8 2090 0,4902
18 OTnneH 282,35 5042 0,0856
19 Tlponunnen 364,85 4601 0,1477
20 1-byTeH 419,53 4023 0,1874
21 uwnc-2-byrteH 435,58 4220 0,2044
22 TpaHc-2-byTeH 428,63 4050 0,2138
23 2-MetunnponeH 417,90 4000 0,1898
24 1-IleHTeH 464,78 3526 0,2450
25 [lponaaneH 393 5470 0,149
26 1,2-bytagneH 44 3,7 4500 0,3394
27 1,3-bytagneH 425 4330 0,1814
28 AueTtunen 308,33 6139 0,1841
29 UwuknoneHTaH 511,61 4502 0,1923
30 MetunuuknoneHTaH 532,73 3784 0,2395
31 ISTMnuuknoneHTaH 569.46 3397 0,2826
32 Uwnknorekcan 553,5 4074 0,2144
33 MetnnuwuknorekcaH 572,12 3471 0,2333
34 OTUNuUMKNOrekcaH 609 3040 0,2426
35 benson 562,16 4898 0,2100
36 Tonyon 591,80 4100 0,2566
37 3TnnbenHson 617,20 3606 0,3011
38 o-Kcunon 630,33 3734 0,3136
39 MeTtaHon 512,64 8092 0,556
40 MeTaHTnon 470,0 7230 0,153
41 Bopopop 33,2 1297 -0,218
42 Bopa 647,14 22064 0,328
43 Cynbdhng Bogopoaa 373,27 8940 0,109
44 AmMMMak 405,5 11350 0,250
45 Uwnannpg sBogopopa 4506,7 5390 0,388
46 MoHooKkeug yrnepoga 132,85 3494 0,053
47 KapbonHun cynedhug 378,8 6349 0,096
48 Hucynegoua yrnepopa 552 7900 0,109
49 [enun 5,19 227 —0,365
50 HeoH 44 .40 2760 —0,029
51 AproH 150,65 4860 0,001
52 A30T 120,27 3390 0,039
53 Kncnopon 154,58 5043 0,025
54 Hwnokcung yrnepopa 304,20 7386 0,239
55 Hwnokenpg cepbl 430,8 7884 0,256
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Tabnwunuya B.2— MonsapHbin COCTaB CyXxoro BO3ayxa

KOMMOHEHT MonspHas gons
A30T 0,781 02
Kncnopop 0,209 46
ApProH 0,009 16
dnokeng yrnepoaa 0,000 33
HeoH 0,000 018 2
Cenun 0,000 005 2
MeTaH 0,000 001 5
{PUNTOH 0,000 001 1
Boaopon 0,000 000 5
MoHookecua anasora 0,000 000 3
MoHooKcung yrnepoga 0,000 000 2
{CEHOH 0,000 000 1




[MpnnoxeHwne C
(cnpaBo4HOe)
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[lepecyeT 3Ha4YeHNA OO BEMHOU 40NN B 3HAYEHUE MONAPHON 0NN

Ecnu coctas rasa n3secteH B 3Ha4eHUAX 00 bEMHOW A0NU MNPV CTaHOAPTHBIX YCNOBUAX n3mepenun (L, p,), To nepe-
CYET B 3HAYEHUA MOMSAPHON OONN MOXHO MPOBECTU MO hopmyne

ONs BCEX /.

Yj

Zi(tr,py)

Yi

B Zj(t2! p2 )_

(C.1)

23



OCT 31369—2008

[MpynoxeHwne D
(cnpaBo4HOe)

[TfpuMepbl BbIMUCTEHUN

B Tabnuue D.1 npuBeaeH npumep, npeacraBrneHHbIn B NPocTOM TabnnyHom Buae, BbIMMCIEHUW 3HAYEHUW OTHOCH-
TENbHOW MONSAPHON MACChI, BbICLLEN NOEaNbHOWU MONSAPHOW TEMNOTLI CropaHus n KosdhmuUuMeHTa CXUMaAeMOCTU NpUpoa-
HOIMo rasda KOHKPETHOro cocraBa no AaHHbIM OCHOBHbIX (PU3NYECKUX CBOWUCTB ANA CTaHA4APTHbIX ycrnoBun «15/15 "Cx»
(ctaHgapTHble ycnosus NCO). B npyBeaeHHbIX BbIMUCIIEHNSX YNCNOBbIE 3HAYEHUSA BCEX UCMONb3YEMbIX BENMUYUH DbINn
OKPYIrmneHbl 40 NATU 3HaYaLwWmX unugp 1 B TaKOM BMAE UCNONb3oBanncb BO BCEX NOCMEAYIOWNX BblUUCTEHNSAX. B AencTeum-
TENBHOCTU, BCE BbIMUCIIEHUS Crie4yeT BbIMONHATL, UCMONb3yH BCE AOCTYMNHbIE HA KaNbKYIIATOPE NN KOMMbIOTEPE LUNQPHI,
NPOBOAS OKPYITIEHME TONBKO Ha NOCNegHeM artane, YTobbl NPaBUNbHO NPEACTaBUTL PE3ynbTaT C COOTBETCTBYIOLLUM YNC-
nom 3Havawmx undp (9.3). Apyrmne dmnanyeckne ceoncTea NPUPOAHOIo ra3a BbIUUCNAOT B COOTBETCTBMU C METOAAMMN, OMNU-
CaHHbIMM B HACTOSILWLEM CTaHaapTe, cneayowmm obpasom.

[TpnmedvaHnune 20 — [lonHas npougaypa BblMUCIIEHNN 3HAYEHNS TEMSTOThI CropaHns, NPMBeAEHHAsA B HACTOS-
LLIEM MPUTTOXKEHUN, OTHOCUTCH TONbKO K 3HAYEHUIO BbICLLEN TENNOThI CropaHus. BoivincrneHne aHa4veHns HU3LWen TennoTol
CropaHusi NPoBOASAT aHaNnormM4yHbIM Cnocobom.

D.1 MonsapHaa TennoTa cropaHua (pasgen 5)

- M3 tabnuubl D.1 BUaHo, 4TO 3Ha4eHne BbiCLLEN TENNOTbl CropaHus Ha OCHOBE 3HaY€HUN MOMNSAPHOW J0JTN KOMIMOHEH-
TOB H, ngeansHoro rasa npu 15 °C nocne okpyrnexvs pasHo 919,09 kx - monbs.

OHO Takxe NMPUHNMAETCH KaK 3Ha4YeHNne f‘l5 TernoTbl CropaHnA pealribHOIO ra3dad, TakK KaK INnoripaBKa Ha SHTalblnuig MNMpwv

nepexoae oT naeanbHOro Ha peanbHbIW a3 sIBNSAETCH AOCTAaTOYHO MANEeHbKOW, YTODbI €10 MOXHO DbINO NpeHebpeyb (Npu-
MevaHue 13 K 5.2).

D.2 MaccoBasa TennoTa cropaHua (pasgen 6)

B cooTBeTCTBMM C pa3genom 6 3Ha4YeHne BbICLLEN MACCOBOW TENNOThI CropaHua H, naeanbHOro rasa BblYMCAKT Mo
opmyne (5)

o H.(t,)
Ho(t)=-"3"1 (D.1)
s( 1) M
roe na Tabnuubl D.1:
H_(15 °C) = 919,09 kIx - Monb~";
M=17,478 kr - kmone .
Taknm obpasom,
H.(15 °C) = I1909 _ 55 586 M- k-,
17478
pe3ynbTaTt NpeacTaBnAoT Kak 52,59 M - kr.
H; TaKXe MOXHO BbIMUCIINTL NO hopmyne (7)
) N M)
Hs(f1) = Z Xj ﬁ (Hs )j(t1)- (D.2)
=1 y

3TO BbIMUCIMEHNE TaKXKe AaeT 3Ha4YeHne TennoTbl cropanmns 52,59 MIOx - kr1.
D.3 O6bemHaa TennoTta cropaHua (pasgen 7)

B cootBeTcTBMM C 7.1 3HaYeHUE BbiCLLEN OOBbEMHON TEMSOTHI CrOpaHUs naeanbHOro rada H, BbI4YUCIIAIOT NO POPMY-
ne (8)

~ o P
H, [t, V (L, p,)] -HS(Q)-R}’B, (D.3)

roe M3la6J'IMLI,bI D.1:
H, (15 °C) = 919,09 k[x - MOnb";

p, = 101,325 klla;
T, =288,15 K;
R =8,314510 x - monb™" - K- — yHMBepcanbHas razoBasi NOCTOAHHAS.
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Taknm obpasom:

919,09-101325

=38,870 MIx - m~3,
8,314510-288,15

H.[15 °C, V(15 °C, 101,325 kMa)] =

N pesynbrart npeacTaBnsaioT kak 38,87 MOx - m—.

H. TakKke MOXHO BblMMCNNTB Mo doopmyne (9)

N

e [t V(b po)1= Do, -H Tt V(s po), (D.4)
=1

KoTopas Takke gaet 3Hadyenue 38,87 MO - m—3.

7.2

|_|p|x| rnepexoge ot naealsribHoro K pealibHOMy rady BbIMNCINEHUA NPOBOAAT B COOTBETCTBUU C METO,EI,MI{OI:;I, ONMUCaHHOW B

~ Holty, Vi, pp)]
H (L, V (L, py)] =— , (D.5)
- o Lnisdto, o)

roe Z_ . — KO3(PMPUUNEHT CXMMAEMOCTU ra3oBOW CMECH, BbluMCriseMbIn Mo popmyne (3)

2

oy -
Zmix (t2= p2)= 1- Z(xj\/ij) : (:)6)
/= _

N3 Tabnuubl D.1 BUAHO, YTO 3HAYEHNE CYMMbl KOSDPULUMEHTOB CYMMUPOBAHUA MONSIPHLIX aonen pasHo 0,04785,

crieoBartellibHoO,

Z .. (15°C, 101,325 «kla) =1 —-(0,04785)> = 0,99771, 3anuceiBaeTtcs kak 0,9977, n 3HayeHne BbICLLIEN TENNOTHI Cro-

paHWUsA pearnbHOro rasa paBHO

roe Z
V4

H,[15 °C, V(15 °C, 101,325 kMa)] =

air

mix

3887
099771

D.4 OTHOCKMTEenbHaA NMNOTHOCTb, NMOTHOCTL U Yncno Bobbe (paszgen 8)

= 38,959 MIX - m—3, pe3ynbTaT npeactaBnsioT Kak 38,96 MK - m—3.

D.41 OTHOCHMTEeNnbHasa NNOTHOCTbL
B cootBeTCTBUU C 8.1 OTHOCUTENBHYIO MNMOTHOCTL MAEANBHOIO ra3a BblMMCnsAoT no hopmyne (11)

d°=>x,—I. (D.7)
=1 j Mair

Mcnonb3ys aaHHblie u3 tabnuubl D.1 v 3Havenne M, = 28,9626 kr - kmonb~", nonyyvaioT

_ 17478
28,9626
B cootBeTCTBUU C 8.2 OTHOCUTENBHYIO NMNOTHOCTL PEanbHOro ra3a BoeluncnsaoT no oopmyne (14)

dﬂ

= 0,60347, pesynbtat npeacraesnstoT Kak 0,6035.

d (6, py) = & ZarlzP2), (0.8)
Zisdt, P2)

(15 °C, 101,325 kl'a) paseHn 0,99958 (cm. Tabnuuy 2);
paeeH 0,99771 (pasgen D.3).

akum obpasowm,

d (15 °C, 101,325 kla) =

0,60347-0,99958
099771

= 0,60460, pesynbtat npeacraensaiT Kak 0,6046.

D.4.2 lNnoTHOCTL
B cootBeTCcTBMM € 8.1 NNOTHOCTb MAEANBHOIO rasa BblHMCcnNAT nNo dpopmyne (12)

N
P (L P,) = 02 Z(Xj -M;). (D.9)
R-Ty 15

Takmm obpasom,

p° (15 °C, 101,325 kMa) = _ 15 101925

8,314510-288,15

= 0,73918 kr - m—3, pesynbTart npeactaBnstoT kKak 0,7392 kr- m—.
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CornacHo 8.2 NNoTHOCTb peanbHOro rasa BolMucnsoT no dopmyne (15)

) — pc(tszz)

p (L, p -
; Ll P2)

Taknm obpasom,

0,/3918

0 (15 °C, 101,325 k[Ma) =
099771

= 0,74088 kr - m3, pesynbTaT npeacrtasnstoT Kak 0,7409 kr- m—3.

D.4.3 Hucno Bobbe
B cootBeTcTBUM € 8.1 uncno Bobbe ans ngeansHOro rasa BblumMcnsaoT no gpopmyne (13)

H Tt Vito,
WPLL, V (b, p,)] = 25 1\/de P2)l. (D.10)
akum obpasom,
W15 °C, V(15 °C, 01,325 kTa)] = o0 2 = 0,036 Mk - M,
/0680347

pe3ynbTaT npeactaenstot kak 50,04 MIx - m—3.
CornacHo 8.2 yncno Bobbe ans peanbHOro rasa BblHMcnsioT no popmyne (16)

Wt, V(L, p,)] = — : (D.11)
T Jd(t,py)

Taknm obpasom,

38,959

106046 = 50,104 MIx - m—3,

W°[15 °C, V (15 °C, 101,325 klla)] =

pe3ynbTaT npeacrtasnstoT Kak 50,10 M - m—3.

OTMETUM, YTO BCE 3HAYEHUS, BbIMUCIIEHHbIE B HACTOSALWEM MPUITOXEHUN, WAEHTUYHbI 3HAYEHUSM, KOTOPbIE AaeT
KOMMbIOTEPHAA NporpamMmma, onucaHHas B npunoxeHun K, 3a ncknoveHmnem 3HadeHus W. OgHako ecnmn nonHoe 4ucno
Lndpp coxpansoT 6e3 OKPYIrneHnsa BO BCEX BbIMUCIIEHUNAX B MPUMEPE, Kacarwwemes pacderta 3Hadvenuns W, 1o nonydator
npaBunbHoe 3HaveHue 50,11 MK - m—3, Kak B npunoxeuumm K.

D.5 lNpeun3anoHHoCcTb (pa3gen 9)

B tabnuue D.2 npuBeaeH npumMmep BblMUCIIEHUN CXOOAUMOCTU, NPpeacTaBneHHbiv B hopmarte, aHanorm4yHom tabnum-
ue D.1 ansa takowm Xxe ra3zoBou cmecun. PaccmaTtpuBaeTcs criydaun, korga cogepXxaHme metaHa namepsietcs (a He BblYncns-
eTcsa No pasHoctn). [ns BbINONMHEHUST 3TUX BbIMUCITEHUN HEODXOANMO 3HATb OLUEHKY CXOAMMOCTU HEHOPMAaNM30BaHHbIX
3HA4YEHUN MONSAPHON OONU KaXaoro MHAMBMAyanbHOro KOMMoOHeHTa. Mcnonb3yemble 3HaAYeHUs NpuBeaeHbl B Tabnu-

ubl D.2, rpaga «CxognmMocTb HEHOPManM3oBaHHOW MOMSIPHOWN J0Nu AX ;».

D.5.1 CxoanmocTb pe3ynbTaToOB N3MEPEeHNN MOSIAPHOWN TensnoThbl CropaHuA
N3 tabnuubl D.2 ans 3Ha4YeHus BbICWLIEW TEMNOTbI cropaHus nageanbHoro rasa 919,09 kIx - monb—3 cXoaMMOCTb

paBHa = 0,11 kX - monb™" [cm. dopmyny (19)].

0

AHrni:;{
D.5.2 CxoanmMoCTb pe3ynbTaToOB NU3MEPEeHNN MAaCCOBOW TeNnoOThbl CropaHuA
UToBbI NONYyYNTb OLUEHKY CXOAMMOCTU ANS naeanbHOro rasa (Ha OCHOBE 3HAYEHMW MAaCCOBOW KOHLIEHTPAL MM KOMMNO-

HEHTOB), CX0AuUMOCTb, pPaACCHUTaAHHYKO Ha OCHOBE MOJ’IFIpHOﬁ Aoln, AelnAT Ha 3Ha4veHUe MOJ’IFIDHOI;I MaACCbl Ta34d

17,478 Kr - kmonb 1.

Aljl;ix = 011 _ 0,006 MOx - kr!, pesynbtat npeacrasnsoT Kak = 0,01 Mk - kr.

OueHKa cXoanMoCcTn Ans 3HA4YEeHUA BbICLWLEW TeNnnoTbl cropanus 52,59 MIx - kr—1, paccyntaHHas Ha OCHOBE 3HaYe-
HU MaCcCOBOW O0NMM KOMNOHeHToB, paBHa = 0,01 M - kr 1.
D.5.3 CxognmocCTb pe3ynbTaTOB N3MEPEeHNN 0O BEeMHOWN TenmnoThbl CrOpaHnA

UTobbI NONy4nTb OLUEHKY CXOAMMOCTU ANS naearnbHOro rasa (Ha oCHOBe 3Ha4YeHn 06 bEMHOW 0NN KOMIMOHEHTOB),
CXOOQUMOCTb, PACCHYUTAHHYIO HA OCHOBE MOISIPHOW A0Nu, yMHOXalT Ha p,/(R- T,).

AFI;i __ 011101325 = 0,005 M - m—3, pesynbTtaT npeacrtaensatoT Kak £ 0,01 MK - m—3

X 8314510.28815

OueHKa cXxoagMmMocTu Ans 3Ha4YeHUs BbICLLEW TENNOTLI cropaHus ngeanbHoro rasa 38,87 Mk - m—3, paccuntaHHOU
Ha OCHOBE 3Ha4YeHU 06BbEMHOW AOMNU KOMNOHEHTOB, paBHa + 0,01 MOx - m—3.
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D.5.4 CxoanmocCcTb OTHOCUTESNbHOW NNOTHOCTH, NNOTHOCTU M Yncna Bobbe
D.5.41 OTHOCHMTENbHAA NNOTHOCTbL
OueHKy CXOAMMOCTU Pe3yNbTaTOB U3MEPEHUN OTHOCUTENBHOW NNIOTHOCTU (MAearnbHOMo NN pearnbHOro ra3a) Bbl-
yncnsT no dopmyne (20)

rae A M w3 tabnuupbil

d

Ad

AM

Mair

D.2 [em. cbopmyny (23)] paBHo + 0,0031 kr - monb';
M. paBHa 28,9626 kr- kmonb.

Taknum obpasom,

00031
- 289626

Ad

= 0,00011, pesynbrat npeacrasnsT kak = 0,0001.

[OCT 31369—2008

CXognmMoCTb pe3ynbTaToB U3MEPEHUN O OTHOCUTENBbHON MIOTHOCTU naeaneHoro rasa 0,6035 n oTHOCUTENBHOW

NNoTHOCTU peanbHoro rasa 0,6046 pasHa = 0,0001.

D.5.4.2 NnoTHOCTBL
OueHKy CXOAUMOCTU Pe3ynbTaToB U3MEPEHUN NNOTHOCTU (MAEaNbHOIO UMW PeanbHOro rasa) BbIYUCAIT Mo pop-

myne (21)

AM - p

0003-101325

Ap =

R.T 8314510.28815

= 0,00013, pesynbTaT npeactasnstoT kKak + 0,0001 kr/m—3.

CxoaMMOCTb pe3ynbTaToOB U3MEPEHUN Ans NNOTHOCTU naeanbHoro rasa 0,7392 kr - M= 1M NMOTHOCTU peanbHOro rasa
0,7409 kr- m—3 pasHa = 0,0001 kr - m—.
D.5.4.3 Yncno Bob0Oe
OueHKy CXO0QMMOCTH pe3ynbTaToB U3aMepeHnn uncna Bobbe ansa naeanbHoOro rasa BblHMCNsAOT no popmyne (24 )

AW?

(AR

= A/ —
CH

N2 N
{ad\
_I_

2d”

1/ 2

pe3ynbTtaT npeactaenstoT kak +£ 0,01 MIx - m—.
CXoanmocTb pe3ynbTaToB U3MepeHnn ans uncna Bobbe ngeansHoro rasa 50,04 MAx - v~ pasHa £ 0,01 MK - m—3.

=50,04 {

Tabnwnwua D.1—Tlpumepbl BbiMUCNIEHNA CBOUCTBA

0,01

3887

J

0,0001

71/ 2

Z
2-0,6035]

= 0,013 Mx - m3,

3 M M
e | KOPDA MOnApHas | pona  suave- | ponsx
MonsapHas LLUEHT CYyM- nons x MOnAp- i
KOW.'QHEHT Maccz M, TENNOTHI MUPOBAHMS MonsipHast e MAaces HF; HUe TennoThbl Koacbcbmum_
(J-n) & CropaHus o nons x; CropaHus eHT CYMMU
K- KMOTTb (H.); (15 °C) \ﬂ? (157, j MOJb X;- M{ X - (H.); pPOBaHUS
5 /) ’ _ - | 5 /f
KIDK - MOTIb ™ 101,325 «k[a) KI' - KMOJ1b <K - MOJTB Xj - /b
MeTaH 16,043 891,56 0,0447 0,9247 14,8350 824,43 0,04133
9TaH 30,070 1562,14 0,0922 0,0350 1,0525 54,67 0,00323
[1IponaH 44,097 2221,10 0,1338 0,0098 0,4322 21,77 0,00131
H-byTaH 58,123 2879,76 0,1871 0,0022 0,1279 0,34 0,00041
2-MetnnnponaH 58,123 2870,58 0,1789 0,0034 0,1976 9,76 0,00061
H-[leHTaH 72,150 3538,60 0,2510 0,0006 0,0433 2,12 0,00015
A30T 28,0135 0 0,0173 0,0175 0,4902 0 0,00030
duokewng yrnepo-
aa 44,010 0 0,0748 0,0068 0,2993 0 0,00051
Obwue 1,0000 17,478 919,09 0,04785
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Tabnuua D.2—Tllpumepbl BbIMUCIEHUSA OLEHKU NPEUN3NOHHOCTW

3HaveHune CXoAMMOCTb
MonsipHas | BbICLUEW Tennorhbl M HEeHOpMau- o B )
KOMMOHEHT |\ accaM, | cropamus (H,) Ogﬁg“;” 30BAHHON | {Ax; - [(He); — Hodm}2 | [AX; - (M; — M)
U-n) KI - KMONb ™ (15 °C) A / MOJISIPHOW
K[> - Monb ™ nonu Ax;

MeTaH 16,043 891,56 0,9247 0,001532 0,001779 0,00000483
OTaH 30,070 1562,14 0,0350 0,000086 0,003058 0,00000117
[1ponaH 44,097 2221,10 0,0098 0,000032 0,001736 0,00000073
H-byTaH 58,123 2879,76 0,0022 0,000010 0,000384 0,00000017
Z2-MeTtun-
nponaH 58,123 2870,58 0,0034 0,000006 0,000137 0,00000006
H-[1leHTaH 72,150 3538,60 0,0006 0,000004 0,000110 0,00000005
A30T 28,0135 0 0,01750 0,000064 0,003460 0,00000045
Hnokena 44,010 0 0,0068 0,000052 0,002284 0,00000190
Cymma 1,0000 0,012948 0,00000936
KopeHb KBagpaTHbIN N3 CYMMBb| 0,1138 0,00306
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[MpnnoxeHwne E
(cnpaBo4HOe)

[loBegeHne ngeanbHOro U peanbHOro ra3oB

E.1 U3ameHeHMe dHTanbnum cropaHna naeanbHOro ra3a npu UaMeHeHun TemMnepaTtypbl

B 4.1 ykasaHo, 4yTo (CTaHgapTHan) saHTanbnusa cropaxHusa (—H, ) ntioboro naeansHOro rasa unm CMecu N3MeHAETCH B

COOTBETCTBUN C TEMMNEPATYPON, NPU KOTOPOWN, KaK rnonararT, MNPpONCcXoauT cropanmne (T.e. Co CTaH4apTHON TeMMepaTypou
cropanus). Habniwogaemoe naMeHeHNe, XOTH U OTHOCUTENBHO Maro, HO SBNAETCH 3HAYMMbBIM U UM HE crielyeT npeHebpe-
ratb. OgHaKo 37O UAMEHEHUE, B O0LLEM, SIBNSETCSH CNOXHbIM U, KaK CrneacTBUe, He MEEeT CMbICNa NpeacTaBnsATb CNOCObbI

BbIYNCITEHUS, KOTOPbIE MOIMK Obl 4aTh BO3MOXHOCTb MOSb30BaTenNto onpegenste H, npu ntobon Npon3BonsHOW ctaHaap-
THOW TeMneparype cropaHus. BMecTo 310ro aHaveHnsa H, Ons Kaxgoro oTAenbHOro XMMUYeCKoro KOMMNOHEHTa, NepeYmc-

NIEHHOTO B HaACTosAWeM cTaHgapTe, npuBedeHbl B Tabnumue 3 HacTosdAwWero craHgapta Ansg Kaxaon wm3 obblYHO

NpPUMEHAEMbIX CTaHAAPTHbLIX TeMmnepaTtyp cropanus: 298,15 K, 293,15 K, 288,15 Kn 273,15K (25 °C, 20°C,15°Cun 0 °C co-
OTBETCTBEHHO).

'IpuBeaeHHblE B Tabnuue 3 3Ha4veHus Bbinn Nony4eHsl crnegyowmm obpasom. PaccmotTpum 0600WeEHHYI0 peakuuto
cropaHvusa Ons YMCToro, npeanosioXnTernsHo razoobpasHoro xummuyeckoro komnoHeHta (C_H,O_N_S_), B koTOpom yncna
aTOMOB OT & A0 € SBNSATCH NONOXUTENBbHLIMU LENbIMU YMCNamMn (BKIHOYAas HOMb), 3HAYEHNSA KOTOPbIX ONpeaensitoT KOH-
KPETHLIN UCCNeayeMbIN KOMMNOHEHT (Hanpumep, ansa =1, b =4, ¢ =d = e = 0, o3Ha4YarwWMN METAH), 8 UMEHHO:

b b d
. Z +)0,(g) =aC0,(9) + H,0() + - Ny(9) + 6S0,(9). (E.1)

C.H,ON_S.(g) + (a +

[onycTtum, 4YTo MHPOPMaUNA O CTaHAAPTHOW SHTanNbNuUM cropannsa npm 25 °C [—ﬁ:(ZS °C)] aAnsi 3TOM peakumm nMmeeT-

CHA B aBTOPUTETHbLIX Nybnukaumnsx (1o peanbHasi cuTyaumsi Ans BCex paccMmaTpuBaeMblX 34eCb KOMMOHEHTOB). 3Ha4YeHne
H. (f) npn HekoTOpOW Aapyron Temnepatype { 4NnsA TOro e camoro j-ro KOMMNOHEHTa Toraa BblpaxaeTcs (hopMynon

[Hs (D], = —Hq (), + D v - hglty) — by (D1, (E.2)
K
NI, YTO TO XKe.
H (0] = FHs )+ D [ videp i . (E-3)
K

roe t, = 25 °C;
h, (f) — monsipHasi 3HTanbNUsA naeanbHOro rasa;

(c; ), — n3obapuyeckass MonsipHasi TEMMOEMKOCTb K-To KOMMOHEHTa (MCKIoyas obpasoBaBLLyloCs BOAY, KoTopas pac-
CMaTPUBAETCH KaK XNAOKOCTh ). CyMMUpoOBaHME NPOBOAUTCH MO BCEM KOMIMOHEHTaM K, KOTOPbIE NOABNSIOTCSH B pe-
akummn cropaHust (Makcumym 6 B camom obLem cnydae);

vV, — CTEXNOMETPUYECKNN KOSIPDULMEHT ANA K-T0 KOMIMOHEHTa, pacCMaTpuUBaeMbIN Kak NMONOXUTENbHbIN ANA peareH-
TOB (eAnHULA ANsl «KUEneBoro» j-ro KOMMOHEHTA) U OTpUUaTEerNbHbIW AN NPOAYKTOB CrOpaHus.

Takum 0bpa3om, BblMMCIIEHNE CBOANTCH K MONMYYEHUIO MHPopMaunm o h® nnu C, KaK PyHKUMAX TemnepaTypbl Ans

«LUEerneBoro» j-ro KOMMNOHEHTa U MATU «A0NOSNTHUTENbHBLIX» KOMNoHeHToB O,, CO,, N, n SO, (B rasoBon ase) n >xmakon
BOAbl. BennunHbl h” 1 ¢, ABNSATCA CNOXHbIMY PYHKUMAMY TEMNEPATYpPbI, Halle BCEro BbipaxkaemMbiM1 B BUAE NonmHoma

a1+ BCeX KOMINOHEHTOB.

o

p
CKOJBbKO TUMOB NONMHOMMAarNbHbLIX BblpaXeHun. [lnsa paccmaTtpuBaemMblX 34eCh 3agad gnanasoH NaMeHeHust Temneparypbl
man (makcmmym 25 K). B 4aCTHOCTH, Kak CneacTBme 3TOro, BECb BTOPOM YeH B npason vactm popmyn (E.2) n (E.3) man no
CPaBHEHWUIO C NEPBLIM YINEHOM U, HE3ABUCUMO OT TUMa MHTEPNONAUMN, OOIMKHbI NONyYaTbCH CYLWECTBEHHO NOAEHTUYHbIE

pesynetartel gna H, (f). CooTBeTCcTBYIOWME JaHHbIE ANA BblvucreHnsa H (f) npy KOHKPETHbIX 3HAYEeHUAX TemnepaTtypbl

[na onucaHusa nameHeHnm h° n ¢, B 3aBUCMMOCTU OT TeMNepaTypbl B TE€HYEHUE MHOIMX NeT NCNONb30BaNoCh He-

MOXXHO HAUTU AN HECKONBbKUX KOMMOHEHTOB NPUPOAHOIo rada (He obpaulaschb K NONMMHOMUATIbHBIM BbIPaXXEeHUSAM) B pabo-
Tax ApmcTpodra n [xoba [8] v NapeuHa n ap. [9], [10]. CooTBETCTBYIOWME NONMHOMMATBHBLIE BbIPXXEHUS, NPUBEAEHHLIE B
paboTte [laccyta n Jannepa [6], nnn B mogndpuumpoBaHHom Buae Yunxonta-Xapmenca [11] — [13], Takke MOryT oKasaTb-

Csl None3HbIMU. Tam, rae 310 BO3MOXHO, Bblvucrenusi H, (f) BbINONHANWCL pa3HbiMy cnocobamm ans Toro, YTobbl nogTBep-
OUTb UX SKBUBANEHTHOCTb. He Bblno 0BbHApPYXEHO 3HAYUTENBHLIX PACXOXAEHMN (T.€. pa3nuyusl, Kak npasuno, 6einm BO
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BTOPOM AECATUYHOM 3HAKe, KOTOPbIN ODbIYHO HE3HAYUM AN TOYHOCTU M3MEPEHNWU, U OH NpeacTaBneH B Tabnuue 3 TONbKO
0151 UHTEpnonsuun).

C uenbto BbIBOAA OKOHYAaTENBbHbLIX 3HAYEHUI ﬁ;(ZO °C), ﬁ:('l 5°C)n :q:(O °C)us ﬁ;(ZS °C) ANsi BKMNIOYEHUA nX B Tab-

nuuy 3 B MPUHATBLIX METOAAaX BbIYUCIIEHUST NCMONb30BaNu gaHuble pabot [apeuHa u gp. [9], [10], ApmcTporra n [xoba [8]
nnn moandnunpoBaHHbIN MONTMHOM YuUnxonta-XapmeHca [13] B Takom nopsiake npegnodvreHust. JononHnTenbHble AeTanm
3TUX BblMUCNEHUN NPUBEAEHLI B [3].

E.2 lNonpaBKn Ha HenaeanbLHOCTb: 0O beMHbIe adhdheKThl

Obbvem V_ (ngeanbHbIN), 3aHUMaEMbIN MPU CTaHOAPTHBLIX YCIOBUAX U3MepeHun (L, p,) O4HUM MONEM rasa, KoTopbiu
BedeT cebs B COOTBETCTBMU C TaK HA3bIBAEMbIM 3aKOHOM MaeanbHOro rasa (2.7), onpegenstoT no dgopmyne

R-T,
Po |

(E.4)

V. (ngearnbHbin) =

roe T, — abconoTHas Temnepartypa, K, kotopas cooTBeTCTBYET Temniepartype i, °C.

Ina peanbHbIX ra3os, K KOTOPbIM OTHOCUTCSH U NPUPOAHBLIV ra3, obbem V_ (peanbHbin), 3aHuMaembii OQHUM MOSIEM
peanbHOro rasa, ces3aH ¢ V_ (ngeanbHbl) C NOMOLbIO KO3 PULMEHTa CXMMaeMOCTH Z, TaK YTO:

V_(peaneHbin) = Z(T.,p,) - V_(naeanbHbin); (E.5)

Z(Tzspz)'R‘Tz_
Po

V_(peanbHbin) = (E.6)

3Ha4eHne Ko PpuumeHTa cXxMMaeMmocT, B 0bLem cnyvae, 3aBMCUT OT TEMNEPATYPLI, AaBNEHNUS U COCTaBa rasa;
OH MOXeT BbITb bonble nnun (Yawe) MeHblle eanHNLUbl, HO 0BbIMHO BNN30OK K egnHMLE ANS «MOCTOAHHBLIX» ra3oobpasHbIX
BELLECTB.

Ctatucrndeckasa dpumamnka obecnevmBaeT Kak NOHMMaHne obLwen 3aBUCUMOCTN Z OT TEMMNEPATYPbI, AABNEHUSA U CO-
CTaBa, TaK n cnocod BbIMUCIIEHUS €ro ANt CMecu NPOn3BONbHOIO COCTaBa, UCX0As U3 U3BECTHbLIX CBOUCTB KOMMNOHEHTOB
CMecCH.

CornacHo Teopun OCHOBHOE BblpaXXeHune ans Z

Z(T, p) = ‘;";, (E.7)

MOXeT BbIThb NpeacTaBneHo B BUAE psga

Z(T,p)=1+B(T)= Cg)a.”: Q(T1), (E.8)

Vi Vi AN
roe V. (peanbHbin) AnA KpaTtkocTy cokpaweH go V. . B atom Beipaxenun B(T), C(T), ...., Q(T) npegcraBnaioT cobon BTO-
poWn, TPETUM, ...., G-U BUPNarbHble KOIPPNUNEHTLI, COOTBETCTBEHHO. KaXabin N3 HUX siensetcs PyHKUMen TemnepaTtypbl U

cOCTaBa, HO He 3aBUCUT OT AaeBneHus. YneH, cogepkawmm BTOPoOU BupuanbHbiv KO3 dnumeHT, yunTbiBaeT BINSHNE Ha £
MOJTEKYIAPHbBIX B3aMMOAENCTBUN ABYX YacTuL (KakK OAWHAKOBbLIX MOJEKYI, TaK U Pa3sHbIX); aHanorm4HbiM 0Bpasom UneH,
cogepxawmumn Tpetun BuprnanbHbin KO3MDULUNEHT, YyYUTBIBAET BNUAHNE B3aUMOAENCTBUSA TpeX Yactul n tak ganee. [pwm
MHTEPECYIOWMX HAC B HACTOSIWLEM CTaAHAAPTE AaBNEHUSIX B3aUMOOENCTBUSA TPEX N Bonee YacTul He SBMSAITCH BaXXHbIMM,
NO3TOMY BUPUATIBHOE Pa3NoOXeHNEe MOXHO COKPaTUTb 40 BTOPOro 4neHa 6e3 notepm TOYHOCTW.

Takum 0bpasom,

Zox =Z(T,p)=1+ B (7). (E.9)
Vm
Zoix =1+ P Bl 1) (E.10)
Z -R-T

YpasHeHve (E.10) MOXHO pelmnTh Kak KBagpaTtuyHOe OTHOCUTENBHO Z ., €CNN N3BECTEH BUpUalbHbIN KO3 UL m-
eHT cmecn B_. (T). [peabiaywimm TekeT 3Toro nogpasaena 0AnHakoBo MPUMEHUM K YNCTbIM ra3am U CMECSM.

Cratucrtndeckas uU3nKa TaKkKke gaeT crnegyiollee BbipaxeHvne ansd B_.. MHOTOKOMMOHEHTHOW CMECU NMPON3BOJIbHOIO
cocTaBa

N N
B il T)=szj‘xk'5jk(7_)s (E.11)
i K

rae CymmMmmnpoBaHue rnpoeoasdT no BCem N KOMNOHEHTaM CMecCMH.
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B atom BbipaxxeHun ectb N 4neHOB BMAa xf - B; B3aMOAENCTBUN OMHAKOBbIX MOIEKYI (YUCTbIN KOMIMOHEHT) U

N-(N-1)/2 uneHoB Bnaa 2X;- X, - By , B3aNMOAENCTBUM Pa3HbIX MOMNeKyn (MOCKOMbKY HKHWE NHAEKCHI TEOPEeTUYEeCcKH obpa-
TUMbI ).

He nmeet cMmblcna B HACTOSALWEM CTaHAAPTE NPUBOAUTL YNCTOBLIE 3HAYEHUS A5 BCEX BJ,;,-(MJ‘IM, YTO PABHOCUNBHO Zj)
n AnNs BCeX Bjk ONS KaXaon TemnepaTtypsbl, NPU KOTOPOW NPOBOASATCH U3MEPEHUSA; 3TO MOrno bBbl noTpeboBaTb OKOMO
4620 3Ha4YeHUn, AOBONbHO BbICOKAA A0MNSA KOTOPbIX MOrna dbl ObiTb OCHOBaAHA HA HEKOTOPOU OLUEHOYHON MNN KOPPENALMNOH-
HOW MEeTOAUKE.

[MTpumevaHune 21 — Bbuncnsercs kKak | N A N‘UZ—'I)

-3 npn N =55, 3gecb 0O6bIMHO UCNONb3YIOT TPU 3HAYE-

HUA Ana Io.

ACHO, YTO HEOBXOANMO CYLWECTBEHHOE YMEHbLUEHNE TPEDOBAHMWM K AAHHBLIM B COOTBETCTBUMN C TOYHO NOHATHLIM (U
yAOOHbIM NS aHann3a) KOHKPeTHbIM NpubnvxeHnem, ecriv Z .. 1, cnefoBatenbHo, V. (peanbHbiv) OMKHbLI NErko BblYUC-
nateesi no popmynam (E.10) n (E.6). 310 ocobeHHO BaXXHO B crny4vae, ecnu metog crnegyet mogndpnumnpoBartb 4N PyHHOro
BbIYNCITEHUSA.

OpaHa Takasi KOHKpeTHas cxema NpubnumxeHus, pekoMmeHagyemas aBTopamum [7], COCTOUT B COXpaHeHUn TonNbKo N une-
HOB B3aUMOAENCTBUS OANHAKOBLIX MONekyn un (N—1) uneHoB B3anmMoaencTBus PasHbiX MOEKYN, BKNOYaa MeTaH Kak OguH
M3 KOMIMOHEHTOB (T.€. YNEeHOB BUAaa 2x, - X, - B,,, rae HWXHUN NHAEKC 1 OTHOCUTCH K MeTaHy). LleHHOCTh 3Toro npubnmxkeHuna
COCTOUT B PE€3KOM YMEHbLLEHNN YnCa nognexawmx oLeHKe YnNeHoB, a Takke BUpnanbHbiX KO3 dhUUMEHTOB B TEX YlleHax,
COXpaHeHne KOTOPbIX OObIYHO AOMYCTMMO; Bonee Toro, UCKIKYEHHbIE YneHbl (T.e. BCe Apymve uneHbl 2x;- X, - B, ans j,
K #1) MOXHO paccMmaTpmBaTbh NPEHEDBPEXKNMO MalbIMXU BO MHOTUX BbIMUCITEHUAX, NOCKONbKY Xj, X; << X, Ans1 BCeX J, K.

OgHako B HAaCTOALWEM CTaHAApPTE npeanovTeHne BbINo 0TAAHO APYron CXemMe YNpOoLWeHUs, KOTopasi UMEET MNPENMY-
LLECTBO B COXPaAHEHUM BCEX UITEHOB, YNEHbI B3aMMOAENCTBUS OAMHAKOBbLIX MOMEKY NPeACcTaBnsloTCH KOPPEKTHO, a YNEHbI
B3aUMOAENCTBUSA PA3HbIX MONEKYN NPeAcTaBnsloTC B COOTBETCTBUM C 0b6CyXaaemMbiMm NpubnuxeHmnem. BeegeHHoe ynpo-
LIEHWE MOXHO NOHATL, 06begnHsas popmynbl (E.9) n (E.11) (3annceiBas B(T) kak B), cnegyowmm ob6pasom:

7 =1+ Bmix | (E.12)
mix )
Vm
N N Bjk
Ly =1+ szj'xk'v—, (E.13)
f Kk m
: Bjk
3aTtemM (,EI,J'IFI BCEX J, k) B KQ4ecCTBe 7 NCNob30BaHO I'IpM6J‘IM}KEHHOe Bblpa>XeHne — cpegHee reomeTpmnyeckoe Belimv4mH
m
Bﬂ' Bl
U , OTHOCHALWMNXCH K O AUNHAKOBBIM MOJIEKyIam
(Vm)j (Vrn)k
B | BjBu (E.14)

V—m (Vm)j '(Vm)k |

XOTS1 B paMKax CTaTUCTUYECKON (PU3NKN HET ee popmanbHOro 060CHOBaHUSA, OHO 0DbLIYHO MCNOMBb3YETCH AN CMe-
Cen, COCTOALMX N3 MOJEKYTT, KOTOPbIE HE CITULLKOM OTNNYaloTCs no pasmepam, popmMme 1 NonsipHoOCTN.

Toraa dopmyna (E.13) npuHnmaet sBua;

N N B..B
Zmi:ac:= T+ Z xj'xk' i : (E15)
i k (Vm)j'(vrn)k
N N
Zmi:at:= 1— szj'xk'\/(1_zj)'(1_zk); (E16)
i k

12

N
Zox=1-| 2 x;-yb; |, (E.17)
)

roe bj =1 — Zj.

B 3TOM BbipaXeHnn coxpaHeHbl, TakKum obpasom, BCe HUIeHbl NCXo04HON popMynbl Ana Z ., OOHAKO, UCMONb30BaHb!
TONBKO 3HAYEHWs1 KOIPPULIMEHTOB CHMMAEMOCTN YNCTbIX KOMMOHEHTOB Z, Popmyrna (E.17) co3pgaeT OCHOBY ANsl BBEAE-
HMSA NONPaBOK HA 00 BbEM, OBYCNOBNEHHBIN HENAEANBHOCTBLIO rasa, YTo YA0OHO Kak AN Py4HbIX BbIMUCIIEHUIW, TAK U ANA NO-

NnyHYeHuns peaylibtata C ﬂ,OCTaTO‘-IHOF’I TOYHOCTbHO.
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Oanako dopmyny (E.17) HENBL3A NCNONB30BaTb HEKPUTUHECKWN. I3BECTHO, YTO CYLLECTBYIOT OrPaHNYEHNS NS CMEe-
cen, cogepawmx oauH N3 Tpex KOMNOHEHTORB, @ UMEHHO, BO4OpOA, renun u gnokeng yrnepoga [14]. B nepBbiX ABYX Criy4a-

AX 9TO BO3HUKAET M3-3a TOro, 4To Zj > 1 npu cTaHQAPTHLIX YCNOBUAX U3MEPEHUN, TaK YTO vb SBNAETCHA KOMMNITEKCHbLIM
YMCNOM (TO Xe U B cnyvae HeoHa). YUtobbl npeogoneTb 3T0, BOAOPOAY, FEnnto, AMOKCnAy yrnepoaa n HEOHy NPUNucaHb!
«NCEBOO» 3HAYEHUsi Vb 1, Taknm o6pazom, hopmarnbHO dbopmyna (E.17) ocTaeTcst HemameHHoW. [Ins gunokenaga yrnepoaa

HET HEODXOAMMOCTK AenaTb TakKne OroBOPKWU, ECNK ero monsipHas aons He npesblwaeT 0,15 (cm. pasgen 1).

[MTpumevaHnune 22— B [14] bbina cozgaHa ocHoBa DONbLWIMHCTBA NOCNEAYOWMX CTaHAAaPTOB B paccMaTpuBae-
MOW 0bnacTu; MCNonb3yeTcs MHAMBMAyanbHOE paccMoTperHne npu nobom cogepxaHnm sogopoga. B wactHocTH, BOAopoa
yaanaeTcs N3 Cymmbl, 1 40DABNAETCH K 0OLWEMY BbIPaXXEeHUIO AONONHUTENBbHbLIW YneH. OgHako MOXHO NoKasaTb, YTO 3TOro
MOXHO He Aernatb Npwv yCroBuKn, YTO MOMApHas 4ons sogopoaa B rase He npesbiwaet 0,05.

3HaueHusi BCex Z;1 vb Mnpu Tpex CTaHAaPTHbIX 3HAYeHUsIX TemnepaTtypbl U3MepeHur NprBeaeHbl B Tabnuue 2 (pas-
aen 10). Micnonb3oBaHa criegyrowasi nepapxmsi cnocoboB nonyYeHns 3Tnx 3Ha4YeHnn:

a) Ansa NOCTOSIHHBIX ra3oB Hanbonee NPeanoOYTUTENBHO NMPUMEHATb KOSDDULUMNEHTBI CHKUMAEMOCTH, MONYYEHHbIE
HENOCPEeACTBEHHO U3 SKCNEPUMEHTA UMK, MO KpauHEN Mepe, OUEHKN KO3 DUUNEHTOB CXUMAEMOCTU, NCMNOSb3YS XOpoLUee
NHTEPNONSALNOHHOE YPABHEHUE COCTOSHUS U BbICOKOTOYHbIE JAHHbIE 3aBUCUMOCTEN OT AaBNeHUs, obbema n Temnepary-
Pbl. 3HAYEHUSA, NPUBEAEHHbIE B Tabnuue 2 aAnsi Taknx rasos, 06bIMHO Bpanucb N3 BTOPUYHBLIX Nybrnnkaunm (ykasaHHbIX B
[3]), KOTOpPbIE YOAOBNETBOPSAIOT 3TOMY KPUTEPWUIO;

b) ANS KOMNOHEHTOB, KOTOPbLIE HE SIBMAKOTCA radamMum Npu CTaHAAPTHLIX YCITOBUSIX U3MEPEHUN, TPEDYETCH MHOM NOJ-
xoa. B aTom cny4vae 0bbI4HO NPUHATO OLEeHMBaTh 3HaveHus B(T) ¢ nomowbto koppensuun MNutuepa-Kepna [15] v nepecum-
TbiBaTb 3TO 3HAYEHME B «IUMOTETUYECKOE» 3HaveHune Z(T, p) ¢ nomowbto ananora ypasHenus (E.10) ansa yicToro rasa.
KoppensiunoHnyto chopmyny lNutuepa-Kepna MoXHO 3anucaTtb cnegyiowmm obpasom

B(T) p.  (0,1445+0,073) — 0,330 -046w
R-T. T
01385+0560m 00121+0097® 00073® (E.18)
1.2 A A

B aTon hopmyne HMXHUN MHOEKC C YKa3blBaeT Ha 3HaYeHWe napameTpa B KPUTUHECKOUN TOYUKE ra3->XuakocTb, HUXXKHUW
MHAEKC I YKA3bIBAET HA 3HAYEHNE NapameTpa, AeNeHHOE Ha 3HAYEHME STOro NnapamMmeTpa B KPUTUHECKON TOUKE (T.€. bespas-
MEPHOE «YMEHbLLLUEHHOE» 3HAYEHUE), @ ® — 3TO TaK HaA3bIBAEMbIW KOIPPULUMNEHT aUuEHTPUIHOCTU. 3HAYEHUS], UCNOSb3Ye-
Mble ana T, p.n o, npuBeaeHsl B pasgene B.2 (npunoxexne B). INpu nepecyeTe 3HavyeHun B B 3Ha4veHns Z BTOPOU YIIEH B
npaBown Yactu ypaesHenus (E.10) bbin annpokcnmupoBaH kKak p- B(T)/(R - T);

C) MMEETCH HECKOIIBKO KOMIMOHEHTOB, KOTOPbIE BbIXOAAT 3a 06nacTb NPUMEHMMOCTU METOA0B, NPUBEAEHHbLIX B Ne-
peuncneHum a) unm b). B vactHocTn, ncxogHasa koppensuus lNutuepa-Kepna 6eina paspaboraHa anst NpUMEHEHUS, B
OCHOBHOM, K yIIeBogopogam v nNpocTbiM HEMONMAPHLIM coeauHEHUAM. [103TOMY OHA HE AOIMKHA NPUMEHATBCH K TAKUM KOM-
NOHEHTAaM, KaKk Boga, MeTaHon, kapboHuncynethug n ap. Pasnoobpasmne metoaos, KOTOpble 34eCb NOAPOOHO HE paccMmarT-
puBalTCs (HO KoTopble obcyxgattca B [3]), ObinM MCNONb30BaHbl AN OUEHKUM TUMNOTETUYECKUX KO3 PMUMEHTOB
CUMAEMOCTU AN TAKMX KOMIMOHEHTOB. Ha npakTuke HM OAWH N3 pacCMOTPEHHbIX KOMMOHEHTOB HE ByleT NPUCYTCTBOBATb
B NPUPOAHOM rase nnim nuMmmtatTope npupoaHoro rada B 3HA4UTENbHbIX KONMYECTBAaX, TaK vTO Niobas norpeLHocTb onpeae-
rneHvs Z He bygeT CyLWweCcTBEHHO BINUATb Ha Z .. ;

d) HakoHeL, B Tabnvue 2 npvBeaeHbl 3Ha4YeHNs KO3MPULMEHTOB CKUMAEMOCTV U ~b ANsi MHOTMX BeLecTB, KOTO-

pbl€ ABJTAKTCA NCTUHHBIMW 3HaYE€eHAMWU, 3a NCKITIOYEeHNEM 3HAYEeHNN b A4 BOAOpO4AA, NreJind N HeOHa, yxXe YINnoOMWHaB-
LLHWXCH B NMpUMeHYaHK 22, KOTOpPbIE ABIAKTCH NCeBAO03HavYEeHUAMMN.

[Tpumevadnune 23— B HacTosiwee Bpems B CLLUA, Kak 3To noaTBepKaAeHO Ha npumMmepe ctaHgapTa [16], kKoad-
DULMEHT CyMMMPOBaHUA b 4eTKO onpeaeneH kak+/(1— Z)/p. icxopgroe onpeagenenne vb Kak (11— Z) ABNseTcs npeanov-

TUTEIIbHBIM N COXPaHAETCH B HACTOHALWEM CTaHOapTe.

E.3 [NonpaBkun Ha HengeanbHOCTL: 3 MdEeKTbl 3HTANBLNNN

3Ha4eHune BbiCWen TENOTbl cropaHna ngeansHoro raza H, ana C_H,O N _S_, paccunTaHHOe Ha OCHOBE 3Ha4YeHUY

MOJTSIPHON O0NMU KOMIMOHEHTOB, ONpeAensemMoe B pasgerne 2 Kak oTpuuartenbHoe 3Ha4vYeHne CTaHgapTHOW 3HTaNbIMUKU Cro-
paHus 0606LWeHHON peakumm cropannst [ypaBHenune (E.1)], B YaCTHOCTU, OTHOCUTCSH K naeanbHOM peakuyum, T.€. HE TONbKO K
roproyemMy KOMMOHEHTY, MPUCYTCTBME KOTOPOIro npeanonaraetcd B COCTOAHUM naeanbHOro rasa, Ho, crnegoBaTenbHO, Tak-
XE U K pearmpyowemMy KNCnopoay u BCeM NPoayKTam (3a UCKIMIOYEHUEM XMAKon Boabl). [ToaToMy nonpaBka K sSHTansnmu
cropaHusi, B npymHumne, Heobxoanma, NnpMHUMas BO BHUMaHUE TOT (PakT, YTO peakummn CropaHns B AENCTBUTENBbHOCTU HE
MOIYT NPONCXOANTb TAKNM 0Bpa3om, YTOObI BCE KOMIMOHEHThI HAXOANITUCL B COCTOSIHMM naeanbHoro rasa. [ns cmecu, Ka-
KOW SIBNSIETCH NPUPOAHON ras, BECb NPOLECC CropaHus onucbiBaeTcs Habopom ypaBHeHnn Tvna (E. 1) ans nonoXuTenbHbIX
yucen a, b, ¢, d, e.
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[ns Takon cmecn NpupoaHoro rasa, agns (nepsoHavanbHO OTAENEHHOIO) KNCNopoaa n rOMOreHHOro NPoAyKra peak-
LUK, pasHuLa Mexay AeNCTBUTENbHbIM 3Ha4YeHneM sHTanbnuu ogHoro mons [A(T, p) — h°(T)] n 3navennem h°(t) ans nae-
anbHOro rasa npu Ton Xe TemMmneparype MOXeT ObiTb BbIMUCNEHA C MOMOLLbIO COOTBETCTBYIOLLENO YPABHEHUSA COCTOSAHUS.
[1ns BUHapHOro MONMEKYNSAPHOro B3anmoaencTens (HU3KOE AaBneHne ) MOXHO nokasaTthb [8], 4UTo B KaXXgom cnydae pasHuua
B SHTaAnNbNMn MOXeT bbITh NpeacraeneHa opmyrnon
B(T,x)- T(dB]

h(T,p,x)-h (T,x) _ al)x (E.19)
R.T VAT,p,x)
rae B(T, x) — BTOpOU BUpnanbHbin KOIPPUUMEHT ANA CMECU X,
V_ (T,p,x) — 0bbeM MOnsA rasa, nonyvaembivl Kak NonoXuTenbHbIN pe3ynbTaT pelweHns ypaBHEHNA
Vo(Tpx)= F g BILX) (E.20)
’ p | Vi(T,p,x)

[Tocne aToro obwasn aHTanbNMMHas NoNpPaBka MOXET ObITh NONy4YeHa KaK CyMmMa YNeHOB C COOTBETCTBYIOLMMMN BE-
camu (T.e. B COOTBETCTBUU CO CTEXNOMETPUEN ) TPEX TAKUX YNEHOB; BKNaAbl OT KOMMOHEHTOB TONNUBA cneayeT NPUMEHSITh
C NPOTUBOMONOXHbIM 3HAKOM OTHOCUTESNBHO BKINAA0B OT MNPOAYKTOB CropaHus.

BbivuncneHmns Takoro poga HEBO3MOXHO BbINMONHUTE 6€3 COOTBETCTBYIOLWErNO NporpaMmmMmHoro obecnevenHuns. daxe
NPY UMEIOLLUNXCH KOMIMBbIOTEPHBIX BO3MOXHOCTHAX 3TO HE TPUBMAaNbHas 3agada, B OCHOBHOM, U3-3a TPeboBaHUW K AAHHbIM
ans obwen oueHkn KosdduruneHTa B n ero remnepartypHon npon3soaHon. K cHacTbeio, ¢ TOMOLWbIO MOAENBHOIO BblYUCTIE-
HMSA MOXXHO NoKa3aTb [8], 4TO ANns cMecen Tuna NPMPoAHOro ra3a B NpeacTaBnsoWmMX MHTEPEC yCoBUsX 0bLwas nonpaska
npeHebpexnmo mana, obblivHO OHa cocTaBnsieT He bonee 50 [k - monb! (npumepHo 0,005 %). BnusaHmne sHTanbnMmnHon
NOMpaBKU B HACTOSLWEM CTaHAapTe garee He paccMaTpuBaeTCs.
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MpunoxeHue F
(cnpaBo4HOe)

BnnaHna napoB BoAbl Ha 3Ha4YeHUe TennoThbl CropaHuA

F.1 Obwana 4actb

B HEKOTOPLIX KANOpUMETPaXx, NCNONb3yeMbIX AN NPAMOro Metoga namepeHnn o6 bLEMHON TENNOTLI CrOpaHus, ne-
pea CKUraHMeEM HacbIWaoT (BO BPEMSA N3MEPEHUN) TOPIOYMK ra3 napamm Boasl, U NosToMy dyayT U3MepPEHbl U, BEPOSTHO
(HO He 0bsA3aTenbHO) NPpeacTaBneHbl 3HAYEHNUS TENNOTHI CropaHus Ha (nNpeanonaraemMon) HaCbIWEHHOW OCHOBE. Takne
3Ha4vYeHus ByayT HUXKe 3HAYEHUW HEHACBILWEHHOIO (CYyX0ro Unn 4YacTUYHO HACLIWEHHOIO) ra3a n3-3a 3amMeLlLeHns roproYero
rasa napamv Boabl B UBMEPAEMON CUCTEME.

Pabota gapymx npubopoB, MCNonb3yembiX A8 NPSAMOro Unu ans KOCBEHHOIo onpegeneHnst 3Ha4eHusl TeNnnoTbl Cro-
paHusi, basmpyeTtca Ha gpyrvx npuHymnax. Hanpumep,

- B HEKOTOPbIX KanopumMmeTpax CropaHus ra3 HernocpeacTBEHHO cxuratot 6e3 npeagsapuTenbHon o6paboTku (T.e. ¢
CYLLECTBYIOLLUM B HEM COEPXXaHMEM BOAbI), U pe3ynbTat NPeAcTaBnsaioT Kak MCTUHHOE 3Ha4YeHWe TernnoTbl CropaHus, HO
NPUNKUCBIBAIOT 3TO 3HAYEHWE Kak NMorny4eHHoe Af1sl CyXoro rasa;

- B HEKOTOPbIX Npnbopax ras BbICYLLMBAIOT Nepea onpegeneHnem 3Ha4YeHns TENNOThl CTOPAaHnS; U, TAKMM 00pasom,
N3MEPSIIOT U NPEACTaBNSAIOT 3HAYEHMe A5 CYXOro rasa, ga)e ecrnv nepBoHavanbHO ras cogepkan napbl Boabl;

- B npubopax, npuMeHssieMbIX AN onpeaeneHns KOMNOHEHTHOIO COCTaBa ra3os (B YaCTHOCTH, FA30BbLIX XpOMaTorpa-
dhax) 06bIYHO aHANMU3NPYIOTCS BCE BAXHbIE KOMIMOHEHTbI, 38 UCKIMIOYEHUEM BOAbl, U MOSTOMY BbIYUCIIEHHOE 3HAYEHUE Ter-
NOTbl CropaHusi OTHOCUTCS K OCYLLEHHOMY rasy, AaXke ecnu ra3 B AeUCTBUTENBbHOCTU MOXET COAepXaTb napbl BOAbI.

HOGTOM}/ alA TOro, YTOOBbI caernartb lNnpasulibHbl€ CPaBHEHUA 3HAYEeHUW TennoThbl CropaHnd ra3osB, orpegerieHHbIX
Pa3HbIM METOOAAMMN, H606XO,EI,HMO VHUTbIBATD.

- CTeneHb HacbIWEHUSA ra3a BOAsHbIM NapoM B UCXOQHOM COCTOSIHUN;
- CTEneHb HacbIWEeHUSA ra3a BOAsIHbIM MapoM B TEYEHUE npoueaypbl U3MepeHns (T.€. NOCne namepenHuns);
- XapaKTepUCTUKN cpeactesa namepeHmmn nnm MeToaukn BoelNOJTHEHUSA U3MEPEHUI,;
- CTENEHb HaCbILWEHWA ra3a BOASAHbIM MapoM, OTHOCALLYIOCH K NPeACTaBNEHHOMY 3HAYEHUIO TENSOThI CropaHus.
Ecnu Bce 5TK hakTopbl U3BECTHbLI, MOXHO paccMaTpuBaTh BCE 3HAYEHUS TENNOTbI CropaHus, NPUBOAS UX K OANHAKO-
BOW N COrNacoBaHHOW OCHOBE.

XOTH OCHOBHOM TEKCT HACTOSLWEro cTaHgapTa OTHOCUTCA K BbIMUCNEHUAM ANs OCYLWEHHOro rasa, npegrnornaraeTcs,
YTO CamMoe€ NOrM4YHOEe OCHOBAHWE, B LENOM, SIBMIAETCH «OBLWENPUHSATBIMY OCHOBAHUEM, NPU KOTOPOM 3HAYEHWE TENMOTh!
CropaHus onpeaensieTcs n PeErmcTpupyeTcs ¢ NobbiM cogepXaHnem NaposB BOAb!, paccMaTpUBaAEMbIM MPOCTO Kak OAWH U3
KOMMOHEHTOB CMECK C onpeaeneHHon monsipHon gonen. CywectByeT Tpu coobpaxenus (F.2 — F.4), koTopble cneayer
YUUTBIBATb NPU NPOBEAEHUN BbIYUCIIEHUN, €CINN MPUHAT 3TOT Noaxoq, 0CobeHHO, eCnn aHanm3 nNnapoB BOAbl HE SIBSIETCH
4YacTb0 NEPBUYHOMN aHanNUTUYEeCcKoU npouenypbl (T.e. €Cnu 0 ero KoNMYecTBe AenarT BbIBO4 HA OCHOBE BTOPUYHBLIX
CPEACTB, TAKMX KaK MTMIPOMETPUHECKME N3MEPEHUSA UITN N3MEPEHUS TOYKN POCHI).

F.2 BnnaHwe ncknroveHHOro oonema

[MapumaneHoe gasnexve Bogpl p, B NPUPOAHOM ra3e MOXeT A0CTUrath AaBNEHUA HaCbIWEHWUSA P, NPV CTaHAAPTHbIX
YCIMOBUSAX N3MEPEHNS COCTaBa rasa. paguunoHHbIM CrocoboM OUEHKM BNUSIHUSA NapoB BOAb! ABMNSIETCHA UCKITIOYEHNE ee
gonv p,/p. n3 obbema gencTBUTENBbHO CYXOro roploYero rasa, Tem caMmblM, yMEeHbLAana onpegenieHHoe 3Ha4YeHne TeNNOoTh
CropaHusi Ha 3Ty AOMN0 A0 3HAYEHUS

H = H (cyxozo 2aza)- P2~ Pw. (F.1)
P2

rae H — 3Havenune (BbiCliee UNn HM3wee) 0O bEMHON TEMNNOTLI CropaHus.

[TONHOCTBLIO 3KBMBANEHTHbLIN CNOCOH KOHTPOIS 3TOrO BNUSIHUA (CKOPEEe C LENb BbIMUCINEHNUS, a HE C LENbIO N3Mepe-
HUS), HO Bonee NpPeanoYTUTENBHBLIW, MOCKOBKY O4EBUAHO, YTO H MOXET DbITb NpeacTaBneHa B BUAE 3HAYEHUN MOTTAPHOWN,
MACCOBOW UM OBBbEMHOW TEMMOTbl CTOPaHUs, 3TO NEPEUTU K OLEHKE KOMMNOHEHTHOro CocTtaBa B eAuHMLAX MOMSAPHOU
aonun. [lonyctnm, 4To pesynbrtar aHanmia KOMMOHEHTHOro cocTaBa rasa, BblpaXXeHHbIM B €ANHMNLAX MOJTAPHOW 405NN, NC-
KIIOYatoLWmn Napbl BOAb!, N3BECTEH (MOCKONbKY Takoe AOoNyLWeHne caenaHo B OCHOBHOM TEKCTE HACTOSALWEro cTaHaapra).
Ecnun napumanbHoe gaBneHune napoB BoAbl B Npode Tenepb Kak-To onpeaeneHo, To nux MonsipHast 4ons MoXXeT NPUHMMAaTb-
cq 3ap,/p,. Ansa Toro, 4TobbI COXPaHUTL CYMMY MOJTAPHbBIX 40NEN BCEN CMECH, paBHOW €QVHNLE, MONAPHAaNA O0NA KaXaoro
KOMMOHEeHTa A0IKHa DbITb HOPManNM3oBaHa YMHOXEHNEM Ha KO3PPUUMEHT (p, — p, )/p,. Takmm obpasom, NocKorbKY Bbi-
YNCNEHHOE 3HAYEeHNEe TENMNMOTblI CropaHns SIBMNSAETCA CYMMOUN YNEeHOB, NPonopunoHanbHbiX MOMSAPHLIM 4ONAM KOMIMOHEH-
TOB, TO BbIMMCIEHHOE 3HAYEHME TENSOThI CropaHns NMPOCTO COKpaLWAaeTCH Ha 3Ty 40N (KpoMe BTOPUYHLIX 3P EKTOB,
paccMOTPEHHbIX B pasagenax F.3 n F.4), kak 310 BUAHO U3 NpeablayWwmX pacCcyXaeHnmn.

34



[OCT 31369—2008

Kak BUOHO U3 crneaylowero npumMmepa, sTo nepBUYHoOE BIIUAHUE MOXET BbiTb BaXXHbIM. [JONYyCTUM, Mbl XOTUM BbIHUC-
NUTb 3HAYEeHWE TENNOTbl CropaHuUsa HaA OCHOBE HACLIWEHHOro rasa, ncxoasl U3 aHanmaa OCyLWeHHOro rasa, BeposiTHO, Ans
TOro, YToObI cAenaTb OCMbICIIEHHOE CPaBHEHNE MEXAY aHanMTUYECKN NOMYyYeHHbIM 3HA4YEHNEM TEMNOTbI CrOPAHUS U 3HA-
YyeHueM, onpeaeneHHbIM C NOMOLLbIO KAanopuMeTpa, B KOTOPOM TOT Xe ra3 HacblWaeTCcH BO BPEMSA U3MEPEHUSA. TaKkKe O0-
NyCTUM, YTO 3HA4YEeHUe 0ObEMHON TENNOTbI CrOpaHus OCyLEeHHOro rasa pasHo 38,00 M - M~ npu cTanaapTHbIX YyCNOBUSIX
cropaHus nu nameperHunn: 15 °C, 101,325 kl'la. INpun 15 °C gaBneHune HacbiweHHOro napa soasl pasHo 1,705kl 1a, n Toraa mo-
nspHas gons Bogbl B npnpoaHoM rase, HacblWEeHHOM BOAOWM MPU CTaHOAPTHLIX YCNOBUSAX, paBHA

X, = OS5 01683, (F.2)
101325

Takum 0bpa3om, 3Ha4YEHME TENNOTLI CropaHUs HACbIWEHHOTrO rasa (npeHebperasi BTOPUYHbIMU 3hpekTammn, 0bCyx-
naembiMmun B pasgenax F.3 n F.4) meHnblue, yem 3Ha4eHne TeNnoThl Cropanns cyxoro rasa Ha (1 — 0,01683), T.e.

Mgl

H, =38,00-0,98317 = 37,36 MOx - m3. (F.3)

[1pn pasHuue B 3Ha4YEHUSIX TENNOTLI cropaHns BNnoTtb 4o 1,68 %, B 3aBUCMMOCTU OT KONUYECTBA MPUCYTCTBYIOLLENOD
BOASHOIO napa, o0obI4HO O4eHb BaXXHO paccMaTpuBaTb CNOCO6, C MOMOLLbIO KOTOPOro napbl BOAbl yYUTbIBAnNuchb NyTeM NMpsi-
MO0 M3MEpPEHUs NN aHann3a KOMNoHeHToB. OcobeHHO cnoXXHasi cuTyaumsi MOXeT BO3HUKHYTb AM151 rasa, coaepKalwero
napbl BOAbl B KAYECTBE M3BECTHOIO KOMMOHEHTA NPU AABNEHUN HUXE JaBNeHUs1 HacblWeHHOro napa. B atom cny4ae Bce
«OBOLWENPUHATBIE» 3HAYEHUS TEMNNOThbl CrOPaHUS CYXOro ra3a U HacbILWEHHOIo rasa MoryT DbiTb paccyMTaHbl, SBMAKTCS
Pa3HbIMU M MOTYT ObITb NEpenyTaHbl APYr ¢ APYrom.

[1pumMeyaHUue— BrnazocobepKaHue [MpupoOHO20 2a3a, rnodasaemMoz20 8 mazucmparibHble 2a30r1po0800sl,
mpaHcriopmupyemoeo rio HUM U rrocmaesnaemMoz0o rmompebumernro, ogpaHu4dugaemcs mpebogaHUaAMU cOOMaeemecmayrouwLx
HOpMamuBHbLIX OOKyMEeHMOo8, 0elicmeyrowjlux 8 cmpaHe, Unu yCrogusamMu KOHmMpakma.

F.3 BnnaHwe ckpbITOn TennoTbl (3HTaNbNMNHbLIN 3 ekT)

BTopu4yHoe BNUsiHME NPUCYTCTBUSA NAPOB BoAb! B Npobe rasa B pasgene F.2 He paccemaTtpuBaeTces. CKpbiTas TennoTa
ncnapeHusi Boabl, 06pasyrowencs npu cropaHum yrnesogopoaos, sSBMAETCH 3HAYMMbIM (PaKTOPOM Npu onpeaeneHnmn 3Ha-

YEHWNA TEMNOTblI CropaHus 3TNX YyrneBsogopoaoB n, cnegoBaTteribHO, COCTOSHME BOAblI TOYHO COOTBETCTBYET OnpeaeneHu-
AM, NpuBeaeHHbIM B 2.1 n 2.2.

B cnyyae Bbicwen TennoTel cropannst (2.1) Heobxognmo, 4Tobbl BCA BOAA, 06pa3oBaBLLASsCH B peakummn CropaHus,
KOHOEHCHMpPOBanach B XWAKOe COCTOAHME NPy CTaHOAPTHOW TemnepaType cropanuvs f,. 3T1o TpeboBaHne MOXeT BbITb He
peann3yemMbiM Ha NPaKTUKE, HO OHO AENCTBUTENBHO 0becneunBaeT TEOPETUYECKYID OCHOBY BbIYUCIIEHUS 3HAYEHUS Bbl-
CLUEN TENNOTLI CropaHns Cyxoro NpupoaHoro rasa. OgHako NpucyTCcTBME NAPOB BOAbLI B 00bEME rasa Ao CropaHust npea-
CTaBnseT Npobnemy, Kak paccmaTpmBaTtb COCTOSIHME BOAb! NOCNE CropaHns:

a) MOXXHO MNMPeadrnortoxXUTb, XOTHA 3TO HE pealin3yeTCA Ha MNPaKTuKe, HTO at1a BO4da nocle CropaHnAd OCtaeTCH B ra3zoon-
Pa3HOM COCTOAHUN, N, TAKUM 06p830M, HE OKa3blBaeT BITIMAHUNA HaA TENINOTY CropaHns, Uin

b) MOXHO NPeanonoXnTe, YTO 3Ta BOAA KOHOEHCUPYETCH B XUOKOCTb NPU CTaHA4AapPTHOW TeMneparype cropanvs t, u,
TEM CaMbIM MOBbLIWIAET TENNOTY CropaHus 3a CYET BblAENMBLLUENCSH CKPbITOW TENNOTLI UCNAPEeHUs BOAbI.

[TlpegnonaraeTtcs, YTO camas NOrMYECKU HENPOTUBOPEUMBAsS TPAKTOBKA 3HA4YeHUS BbICLLEW TENNOTbI CrOPaHUs Co-
CTOWUT B AONYLLEHUN TOrO, YTO BCS BOAA, KAK HAX0AsILWLAasca B 00beme rasa o CropaHus, Tak n o06pasyowascsi npu cropa-
HUW, KOHOEHCUPYETCH B XMUAOKOCTb NMpW CTaHOapTHOW Temneparype cropanuvs . [1oaTomy napel BoAbl, coaepXalmnecs B
obbeme rasa, AoMmKHbl paccMaTPMBaATBLCA KaKk KOMMOHEHT NPUPOAHOro rasa ¢ KOHKPETHbIM 3HAa4YEeHUEM MONAPHOW JONU U
MMEIOLLIMIA 3HAYEHME TENNOTHI CropaHus, NONYyYEHHOE U3 CKPbITOW TENMOTbI UCNAPEHUs BOAb!;, APYIMMU CIOBaMU, B CYMMMU-
pOBaHWK eCTb APYrov uneH x;- H; ans Bodel. BOT novemy 3HaueHus BbICLLEN TENNOTLI CropaHusi Ansi NapoB BoAbl, NPUBeE-
OeHHble B Tabnuuax 3 — 5, He paBHbl HYMO. Takas TPakToBKa NPUBOAUT TONMbKO K HEDONbLLUOMY MOBLILWEHUIO 3HAYEHUS
TENNOTbLI CrOPaHUs; NPY A0ONYLWEHUN O HACbIWEHUN NapamMmn BoAbl 3TO MOBLILLEHUE HE 3aBUCUT OT COCTaBa ra3a v 3aBUCUT
TOMNMbKO OT N3MEPEHHON TeMmnepaTypbl rasa. [oBbileHne TENNOThbl CropaHusi, PacCUYNTaHHOE Ha OCHOBE 3HAYeHUN 0OBbEM-
HOW OONW KOMMOHEHTOB, AN HACbIWEHHOro ra3a CoCTaBUT:

ans namepenur npu 0 °C — 0,01 MIx - m=3;

ana namepedmn npm 15 °C — 0,03 MIx - m—3;

ana namepenmn npm 20 °C — 0,045 M - m—3.

[1na 3HavyeHns HU3LWen TeNnoThl CropaHusa BECb BOAAHOW Map OCTaeTCH B razoBoun pase v nod3TomMy SHTanbMMnNHbIN
3P dEKT TAaKoro poaa He paccMmaTpUBaETCS.

F.4 BnuaHwve koadbdvrumneHTa CxXnmaemocTw

CyLeCcTBYET TPETUN IPEKT, BNIUAHMNE KOTOPOro euwe MeHbLle, HO, TEM HE MEHEee, OH AO0IMKEH y4nTbiBaTbhCA. [1pu-
CYTCTBMWE MapoB BOAbl BNUSET HA KOIPPULNEHT CHKUMAEMOCTU CMECU U, TAKUM 0Dpa3oM, N3BMEHSIET 3HAYEHNE ODBEMHON
TENNOTbI cropaHus peanvHoro rasa. [lpn 15 °C gna TMNnn4HOro NnpupoaHoro rasa saHaveHue Z npuv nepexone oT OCyLeHHOro
K HACbILWWEHHOMY COCTOSIHMIO MeHsieTes Tonbko Ha 0,0004 (o1 0,9981 go 0,9977).
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OCHOBHOM TEKCT HACTOSILLENo cTaHaapTa OTHOCUTCH TONBKO K CYXOMY NPUPOAHOMY rasy, NnoCKONbKy TaKoe COCTOSI-
HMUEe PEKOMEHAYETCSH KaK npeanovtutTenbHoe. B cnyvae HeobXognmMoCcTy BbINOMHEHUS BbIYMCIIEHUIA ANA NPUPOAHOIO rasa,
coaepallero napsl BOAbl, crieayeT, 0AHAKO, YYUTbIBATb YNOMAHYThIE Bbllwe 3P EKThI NPU MPUHATUN PELLEHNS O COOTBET-
CTBYIOLLEM NOAX0e.

F.5 lNepecyem pa3nuy4Hbix eQUHULU 851a20Cc00ep KaHusi NPUpPoOOHO20 2a3a

B mex cnyyasx, koeda cooep kaHue 8005H020 riapa 6 rpupoOHOM 2a3e LU38eCcmHO 8 eOuHuUuax memriepamypbs! moy-
KU pOChI 8r1aau unu 8 eBUHUYax Maccosol KoHUeHmpauuu, rnposodsam riepecyem amux 3HaqyeHul 8 3HaqyeHue ara2o0cooep-

XKaHUS, 8bIDAXXEHHOE 8 eOUHUUAaxX MOSapHoU Ooru.

3HayeHue mornsapHot 6onu 80058H020 rapa (x H,0s 70) yCmaHasnuearom fiymem riepecyema 3Ha4qeHus memriepamy-
Pbl MOYKU POChkI 8r1aau, U3MepPeHHOU rpu KOHKPEMHALIX YC08UAX, CHavyarna 8 3Ha4yeHuUe Macco8ol KOHUeHmpauyuu 8005HO-
20 rnapa 8 gpammax Ha kKybuyeckuu Oeyumemp ripu Oaesnenuu 101,325 klla u memnepamype 0 unu 20 °C u 3amem 8

3Ha4eHue MorspHOU 00U 8005IHORO rapa Xy, o 8 MPOYEHMax.
[lns nepecyema 3Ha4yeHUS memrepamypbl MOYKU POCkI 8/1a2u rPpUPOOHO20 2a3a, U3MePeHHO20 rpU KOHKDEeMHbIX

YC/I08USAX, 8 3Ha4yeHue maccosol KoHUeHmpauuu 600sH020 rapa C Ho0Os BbIDA)KEHHOU 8 2pamMMax Ha Kybuyeckuu
deyumemp, ucrions3yrom OaHaeie OCT 20060 [17].

[lepecyem 3Ha4YeHUs Macco8oU KOHUeHmMpauuu 8005H020 rapa (CHZO, 2/M?) 8 3Ha4eHuUe MosispHoOU Gonu (X H,0 » %),
r1p0o800AM 8 coomeemcmaeuu ¢ opmMyriamu:

0na cmanOapmHbix yenosul 20 °C u 101,325 klla

Xy = =0,1403-C,. (F.4)
2 10'MH20 : ZHQO 2
u 0na cmaHOGapmHbix yerniosut 0 °C u 101,325 klla
22415.-C
722 =0,1338-Cy 0. (F.5)

XH O =
2 O Z
1 "M”zo‘ ”20
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MpnnoxeHve G
(cnpaBo4HOe)

O6o6weHne, odcyxxaeHne N BbIOOp 3HAYEHUA TENNOTLI CrOpPaHUA MeTaHa

JHTanbNnUs cropaHna metaHa 6e3yCcrnoBHO SIBMNSIETCH CAMbIM BaXXHbIM 3HA4YeHUEM (PU3NYECKOro CBONCTBA, UCTMOIb-
3yeMOro npu onpegeneHnm 3Ha4veHns TENNOThl CropaHns NnpupoaHoro rasa. MertaH He TONbKO ABNSAETCH OCHOBHBLIM KOMIO-
HEHTOM MPUPOAHOrO rasa, Ho MeTaH 0CcoboM YMCTOTbl 4YacTO MCNONb3YIT B KAYECTBE IPaaynpoOBOYHOrO rasa Aans
KanopumMeTpoB HEMPEepbIBHOIO NPUHUMNa AeNcTBUs, 0ObIYHO NPUMEHAEMbIX A1 U3MEPEHUN 3HAYEHUS TEMNOTbI CrOPaHUS
NpUpoaHOro rasa.

Tennota cropaHns metana 6bina Brepeblie onpeaenerHa B 1848 r., n ¢ Tex nop 6bino onydbrnmkoBaHo 8 nccregoBaHum.
OaHako, B HAy4YHOW NuTepaTtype UMEETCH TONbKO ABa Habopa 3Ha4YeHU CTaHA4APTHOW MONSIPHOW SHTANbNUM CropaHns Mnpw
25 °C pnst metaHa HopMarbHOIo N30TOMNHOIO COCTaBa, UAMEPEHHbIE C YPOBHEM TOYHOCTU U MPELMN3NOHHOCTU, COOTBETCTBYIO-
LLIUM BO3MOXHOCTSAIM COBPEMEHHON N3MEPUTENBHON TEXHUKU, KOTOPbIE MOXHO ObINo Obl NPUMEHUTb AN HACTOSILWEro CTaH-
aapra.

910 — nccnegosanns Poccenun (1931) [18] m MNMuttama m MNunuepa (1972) [19].

3Ha4YeHUs, NMNONYyYEHHbIE NMPU 3TUX ABYX UCCIeA0BaHUNAX, NPUBEAEHbI HMXe (3Ha4veHnss PoccnHm Beinmn nepecmoTpe-
Hbl B paboTte ApmcTtpoHra u [Ixxoba [8] B COOTBETCTBMU C YCTAHOBIMEHHOW HA CErOAHALWHUNA A€Hb MOISIPHOW MacCcoun, TEMINE-
paTypHOW LWKaNowu n ap.).

Poccunn [18], k- monb=":  TutTam u Munyep [19], kx - monb™;
- 891,823 - 890,36
- 890,633 - 891,23
- 890,013 - 890,62
- 890,503 - 890,24
- 890,340 - 890,61
- 890,061 - 891,17

[Tpn aHanunae cBoMX COBCTBEHHLIX AaHHbIX Poccuum [18] oTbpocnn camoe BbICOKOE (NePBOE) 3HAYEHME KaK BbIDPOC
M HA OCHOBaHWKM OCTaBLUMXCS MATU TOMEK Nony4un cpegHee 3Havenme (—890,31 + 0,27) k[ - monb™. NMutam mn MNunyep [19]
NCMONb30Baru BCE LWECTb TOYEK AAHHbIX ANS BbIYMCNEHUS cpeaHero 3HaveHns (—890,71 + 0,41) kx - monb~'. (Heonpeae-
NTEHHOCTb MNPUBEAEHHBIX 3HAYEHUW NPeAcTaBNsaeT 0OgHO CTaHAAPTHOE OTKITOHEHME).

[Tpy nepecmoTpe 3TnX ABYX nccnegoBanmm ApmctpoHr u ko6 [8] caenanu BbIBOA, YTO XOTH OHU U COrMacunuch ¢
obpaboTkon PoccuHum [18] ero cobcTBEHHbBIX AaHHbBIX, NPUBEALWLNX K OTOpaCcbIBaAHMUIO OAHOW TOYKU KakK Bblbpoca, HO ecnu
B35iTb BMECTE BCE TOYKU AaHHbIX KaK €AUHbIN pPsiad, TO NOCIe 3TOro HET ABHOMO CTaTUCTUYECKOro oKa3aTenbCTBA TOo, YTO
crieyert oTKkasaTbes OT Nobon apyrom Toukn. ApMCTpPoHr v ko6 [8] Takke pacCMOTPENN HEKOTOPLIE TEXHUYECKME U pac-
YETHbIE aCNeKTbl, KOTOPbIE OCTATCA NPaBUITbHbIMU; OHWU, HAPSAAY C HEKOTOPbLIMU 4OMNONHUTENBbHBIMUY aCrekTamMmmn, TaKOBbI:

a) ypoBHM NpUMecH B Npode meTaHa: ncnonb3osaslumnncs Poccnun [18] metan cogepxan 1210 ppm okcnaa yrnepo-
[a, Ha KOTopyto bBbina BHECEHa nonpaeka, toraa Kak lNutram mn MNunyep [19] ncnonesosanu npoby, cogepXxalyto MeHee
5 ppm NMNpUMecem;

b) onpeaeneHne NONHOTLI peakunn: PoccnHm [18] namepsan KonnyecTeo 0bpa3oBaBLLUENCSH BOAbLI CTAHAAPTHLIM Mée-
TOAOM, B TO BpeMsi Kak [Tuttam u lNunyep namepsnm KonnyvecTeo 0dpasoBaBLLErocH ANOKCUAA yrnepoaa, Yto B HacToswee
BPEMS CUUTAETCH NPearnovYTUTENbHbIM;

C) mMeToabl KannbpoBKM K npocnexmnsaemoctn. Poccunm [18] kannbposan ¢BoOM KanopuMmeTp ¢ NoOMOLWbIO MeToaa
aneKTpoHarpeBa ¢ NPoCneXXmBaemMoCcTbiO K 3TanoHam HaunoHanbHoro 6opo ctaHgapTos, Toraa kak [Nutram m IMNunyep [19]
N8 KanmbpoBKM MCNONb30Banu cropaHue Boaopoda ¢ NpocnexXmBaemMmocTbio K bonee panHen pabote PoccrnHm no cropa-
HUIO BOAOPOAa,;

d) Koppensauus aHa4eHun TENNOThl 0BPA30BaAHNS CEPUN alNKaHOB:. aHaNN3 HECKOSIBKMUX 3HA4YEHUN TENMOThl 06pa3o-
BaHUS (MONYYEHHbIX U3 3HAYEHUW TENNOTbI CrOPaHns) rOMONOINMYECKON CEPUN H-ankaHoB Bonee HM3KOW MONEKYNspHOU
Macchl BnaronpuaTCcTBYET norny4YeHnio bonee oaHOPOAHbLIX 3HAYEHUW B OTHOWEHUW npupocta rpynn CH,, nony4eHHbIX
[TutTamom m [Nnnuepom, n MOXHO NMPEAnoONoOXnTb, YTO 3TO 3HAYEHNE AN MEeTaHa HaxXo4QUTCH MeXay 3Ha4YEeHUAMU, Noy-
YEHHbIMW NPV 3TUX ABYX NCCnegoBaHusX;

e) «N30nNnpoBaHmE» KanopumeTpoB: Poccnuun [18] ncnonbaoBan macnsiHblie NMNeHKN AN «N30Nsuun» Kanopumerpa
B K&XXQOM OTAENBHOM SKCNepumeHTe (MOBTOPHYIO COOPKY KanopumMmeTpa kaxabin pa3s), a lNuttam v MNunyep [19] 3aasnsnu,
YTO KANOpUMETP BbIN «N30NNPOBAH» B TEYEHNE CEPUN UCTIBITAHUN, HO HA CaMOM Jene NOoCne KaXxgoro 3KkCnepumMmeHTa yaa-
NAMU NNaTUHOBbLIV TEPMOMETP CONPOTUBIEHUA N 3aMEHANN €ro PTYTHbIM TEPMOPEryNATOPOM, YTO MPUBOANIIO K BO3MOX-
HOW noTepe BoAbl;

f)y noBTopHas cbopka kanopumeTpa: Poccuum [18] 3aHoBO cobupan KanopumeTp nepen KaxabiM 3KCMepUMeEHTOM,
3anoSIHANA €ro B3BELLWEHHbIM KOINMMYECTBOM BOAbI M OTHOCS €ro KannbpoBKy U CropaHue K CTaHaapTHOM Macce BOAbl, Toraa
kKak ['MutTam mn lNunyuep [19] kannbpoBann CBOW KanopumMmeTp BO BPEMS CEPUN FKCMEPUMEHTOB, a 3aTeM UCMONb3oBarnm 3ToT
SHEpPreTMYECKN 3KBUBAINeHT B TeYeHne Bcen paboTbl, Aaxe nocne pa3dopku, BHECEHUSA N3MEHEHNW M MOBTOPHOU COOPKU
KanopumeTpa, 06ocHOBaAHMEM ANA NCNONb30OBAHUA OAHOIO U TOMO Xe SHEPreTUHECKOro 3KkBMBaneHTa, BePOSTHO, SIBNSAET-
CH, 0AMHaKoBas macca BoAbl, UCnonb3yemas gns NoBTOPHOro 3anonHeHns Kanopumerpa.
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B kOHe4YHOM cyeTe TPyAHO Unn ga)ke HEBO3MOXHO MpoaHanm3anpoBaTh 3TU pPasnnyHble acnekTbl U KONMNYeCTBEHHO
OLUEHUTb UX BIIUSAHWUE HAa COBOKYMNMHOCTU AAHHbLIX ANSA TOro, YToObI PEeLnTb, KaKoW N3 ABYX HADOPOB AaHHbIX crieayeT UCMosb-
30BaTb UNKW, €CNK crnegyeT Ncnonb3oBaTtb 06a Habopa, TO C KAKMMK BECOBLIMU KO3 DUUMeHTaMm AN OTAENbHbIX AAHHbIX.

[ToaTOMY B HaACTOSAIWEM CTaHAAPTE ObINO pPEeWeHo KaXXaoMmy Habopy AaHHLIX NPUNUCATb PaBHYIO BECOBYIO 3HAYU-
MOCTb, YTO NPUBOAUT K CTAHAAPTHOWN 3HTaNbNMM cropanHusa metaHa npu 25 °C, paBHon (—890,63 + 0,53) k[k - monb~' ¢
TONBKO OOQHOWU 3KCNEPUMEHTAlNbHON TOYKON, BbllueAwen 3a npegerns! ABYX CTaHOAPTHbLIX OTKITOHEHUN OT CpeaHEero aHave-
HUA. ITa TOYKA 3PEHUA HAXOOQUTCHA B COOTBETCTBUM C BbIBOAOM, MOJNyYEHHbIM B OKOHYaTensHOM oT4veTte [ apemHa [20] no
NPOEKTY, ANs KOTOPOro bonee panHHum ot4eT ApmcTtporra u [hxoba [8] 6bin npoMexXyTo4HOW Nybrnnkaunen.

[TpumevaHune24d —Yereepras Touka B gaHHbIX [lnttama mn [Nunuepa [19], kK coxaneHnto, HENPaBUIbHO Hare-
yaTaHa Kak «—890,34» B [8]: cnepoBarenbHo, obulee cpegHee 3HaveHne, npueegeHHoe B pabotax [8] n [3], MeeT norpeLu-
HOoCTb 0,02 kX - MOIb .

Ins ynobcrtBa HENPOTUBOPEUMBLIN HADOP Pe3ynbTaTOB 3HAYEHUN TENNOTLI CrOpaHUs Ans MeTaHa ans BCeX yCno-

BUW, PACCMOTPEHHbIX B HACTOSALWEM cTaHaaprte, npuBedeH B tabnumuax G.1 — G.3.

Tabnunuya G.1— 3Ha4yeHne yaenbHOW MONSPHON TEMNOTLI CropaHns metaHa (HeonpeaeneHHocTb + 1,0 kX - MOMb
Npyv AOBEPUTENBHOW BEPOATHOCTU 95 %)

Tennorta cropaHus °C kKK - MOnb
Boicwas 25 890,63
Bbicwas 20 891,09
Boicwas 15 891,56
Bbicwas 0 892,97
Hu3was 25 802,60
Hwu3was 20 802,65
Hu3was 15 802,69
Hwu3was 0 802,82

Tabnuwua G.2

Npy AOBEPUTENBHON BEPOATHOCTU 95 %)

3Ha4vYeHne yaernbHOW MacCoBOW TEMNOThI CropaHna metaHa (HeonpegeneHHocTs £ 0,060 M - KE™

Tennorta cropaHus °C MO - kr
Boicwas 25 55,516
Boicwas 20 55,545
Boicwas 15 55,574
Bbicwas 0 55,662
Hu3was 25 50,029
Hu3was 20 50,032
Hu3was 15 50,035
Hu3was 0 50,043

Tabnwunuya G.3— 3HadyeHne yaenbHOM 0O bEMHOW TENNOTLI CropaHnst MeTaHa (HeonpeaeneHHoctb = 0,05 MIX - M

NPy AOBEPUTENBHON BEPOATHOCTU 95 %)

OnucaHue M - M
VipeanbHbIV ras, BbicWlas, cropaHue npu 25 °C, namepenune npm 0 °C 39,735
VpeanbHbIM ras, Boicwlas, cropaHue npu 15 °C, namepenmne npm 0 °C 39,777
VipeanbHbIM ras, Boiclwlas, cropaHue npu 15 °C, namepenume npm 15 °C 37,706
WpeanbHbIX ras, Bbicwias, cropaHne npum 0 °C, namepenme npum 0 °C 39,840
W peanbHbIX ras, Beicias , cropanune npu 20 °C, namepenune npm 20 °C 37,044
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OnucaHue M- M
VlpeanbHbIW ras, BoicWlas, cropaHue npm 25 °C, namepenmne npmn 20 °C 37,024
VipeanbHbIW ras, HU3LWas, cropadune npm 25 °C, namepernne npm 0 °C 35,808
VpeanbHbIM ras, HM3wWwas, cropadume npm 15 °C, namepenne npm 0 °C 35,8612
M peanbHbIn ras, Hu3wasl, cropanue npu 15 °C, namepenme npum 15 °C 33,948
VoeanbHbIM ra3, Hu3was, cropadue npm 0 °C, namepenne npu 0 °C 35,818
MpeanbHbIn ras, Hu3wasi, cropadune npm 20 °C, namepenne npm 20 °C 33,367
VipeanbHbIM ras, HU3LWas, cropadune npm 25 °C, namepenne npm 20 °C 33,365
PeanbHbiM ras, Boicwlas, cropaHue npmu 25 °C, namepenmne npm 0 °C 39,831
PeanbHbiM ras, Boicwlas, cropanme npu 15 °C, namepenmne npm 0 °C 39,872
PeanbHbiM ras, Bbiclwias, cropaHme npu 15 °C, namepenme npu 15 °C 37,782
PeanbHbln ras, Boicluas, cropaHue npum 0 °C, namepenme npu 0 °C 39,936
PeanbHblK ras, Boicwias, cropaHue npu 20 °C, namepenune npum 20 °C 37,115
PeanbHbiM ras, Bbicllas, cropaHue npu 25 °C, namepenune npm 20 °C 37,095
PeanbHbiM ras, Hu3wasi, cropanHme npm 25 °C, namepenne npm 0 °C 35,894
PeanbHbin ras, Hu3wasi, cropanme npm 15 °C, namepenne npm 0 °C 35,898
PeanbHbin ras, Hu3wasi, cropanme npm 15 °C, namepenmne npmn 15 °C 34,016
PeanbHbin ras, Hu3wast, cropanume npm 0 °C, namepenne npm 0 °C 35,904
PeanbHblK ras, Hu3wasi, cropaHue npum 20 °C, namepenrume npm 20 °C 33,431
PeanbHblK ras, Hu3wasi, cropaHue npum 25 °C, namepenrume npm 20 °C 33,428
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[Mpynoxenve H
(cnpaBo4HOe)

BeiBOoA4 hopmMyn, cBA3aHHbLIX ¢ NPELU3UOHHOCTLIO

bopmynbl (6, 11, 15, 17, 18) 611K BbIBEAEHBLI Criegyowmm obpasom.
H.1 MeTaH no pa3HoCTK

dyHpameHTanbHas hopmyna, NpuBegeHHasi B OCHOBHOM TEKCTE HACTOSILLLEro cTaHaapTa A4Sl BbIMUCIIEHNS ngeanb-
HOro 3HA4YeHWA TeNNOTbl CrOPaHUS, UCX0As1 U3 KOMNOHEHTHOIO COCTaBa, BbIPAXXEHHOro B MOMSPHbIX A0NAX, byaeT umMmeTb
BUA

N
Hoix = D (X -H;). (H.1)
j=1

B Tom cniydae, ecnvm aHanm3anpyroTcsa BCe KOMIMOHEHTHI, 38 UCKITIOYEHNEM METAHA, COAEPXaHNE KOTOPOro BbIYUCTIS-
10T MO PA3HOCTU, AEUCTBUTENBHO MMetoTcs N-1 HezaBUCUMbIX NEPEMEHHBLIX COCTaBa X;, @ dopmyny (H.1) moxXHO nepenu-
caTtb criegyrowmm obpasom

N
Hoix = X1 -Hy + D (x;-H,), (H.2)
j=2

roe H,., — naeanbHOe 3Ha4Y€HNE TennoTbl CrOPaHnUsa CMECH;

N
X, — MOMsApHas Oona MeTaHa, Bbluncnaemasn no popmyne x, = 1 — ij,
j=2
rae X; — MonsipHasi 4ONs j-TO KOMMNOHEHTA;

o

H1 — ngearibHoe 3HaveHue TeriioTbl CropaHnAd MeTaHa,

Hj — nAaealibHOE 3HaAYEeHWNEe TelJ10Thbl CrOpaHMFIj-FO KOMIOHEeHTA.

dopmyna (H.2) moxeT bbITh NpeobpasoBaHa NyTem NOACTAHOBKU BbIPaXEHUS ANA NEPEMEHHON cneayrowmm obpa-

30M
© / N A o N o
Hmix: 1— XJ, ‘H1 + Z(XJHJF ), (H3)
L2 =2
o o N 0 o
e =Hy + 2 1% (H; —Hy)I. (H.4)
j=2

[1ns1 Kaxkaoro yYneHa B CyMme MOXHO 06pa3oBaTh YaCTHYIO MPOM3BOAHYIO crneayowmm obpasom

(Mg g® )
6Hmix

OX ;

I X y#x

—H; —Hj. (H.5)

\

[TosTOMYy BKNag cxognmocTu AX; OT nepemMeHHoOu X; B CXOAVMOCTb H .. bygeT paBeH

0

A(Hypi); = AX;-(H; —HY). (H.6)

Ecnun Bce N-1 Takux uneHoB 06beanHAOTCH B KBagpaTUYHON chopme, Mbl nonydmum dpopmyny (18)

\1/ 2
(N

AHupy =1 D IAX (H; —HFP b . (H.7)
J=2

A

H.2 MeTtaH no aHanuay

Ecnn aHannanpyloT BCe KOMMOHEHTLI, BKIOYasa MeTaH, To nony4atotT N He3aBUCUMbIX NEePEMEHHbIX KOMMOHEHTOB
CMECHU X ;, HO OHW He BXOASAT B 00LLyt0 CyMMY 10 eAMHWLBI, KaK 3TO TpebyeTtcs Ansi BBoaa B chopmyny (H.1). B atom cnyyae

dhopmyny MOXHO NepenucaTtb Crneayowmm oopasom
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o i—1
Honix = , (H.8)

rae
X
X =——— QNS BCeX . (H.9)
2 X;
j=1
Ons kaxgoro 4vneHa B chopmyne (H.8) moxxHO obpa3oBaTth HACTHYHO MPOU3BOAHYIO CNeayioLWmmMm 0bpasom
N x O
Carg e 2%, H,;
OH mix _ =
N 5 (H.10)
\ 5)(), /x;{#ﬁ ZX* 4 N *\
= PR
=1
nnu
/ A \ 2 2
OH mix :Hf _Hmix! (H.11)
\ 5)(}- /I}{;{i}(; K

rae

>y H.12

K= x;. (H.12)

CnepoBaTtenbHO, UTHOPUPYS KoacbchuMeHT K, KoTopbIn BCeraa BNM30K K €VHNLE NS NPUEMITEMbIX SKCTIEPYMEH-
TanbHbLIX PE3yNbTaToB, BKNA4 CXO0AUMOCTU Ax OT NepPeMEHHOM x B CXOOUMOCTb Hmlx 3apgaertcsa popmMmynon

(AHmn() ﬁX (H Hmu{) (H'13)

Ecnun Bce N Takmx 4YneHoOB CYMMUPYIOTCH B KBagpaTtnudHon oopme, nonyqmm dopmyny (19)

i w1f2
AHpix =1 D [AX; -(H; —~Hp )P b (H.14)

OTMETUM, YTO CXOAMMOCTU KOMMOHEHTOB AX ; SIBNSIOTCA CXOANMOCTSIMU HEHOPMAanNU30BaHHbIX MOMSPHbLIX AONEN
Ax; faxe xoTs cama H,;, BbIYMCNAETCH C NOMOLWbI0 HOPMAnM30BaHHbIX MONAPHLIX JONEN X,

ITO BbIpaXXeHNe MOXHO nepenucatb B nameHeHHon coopme. Popmyny (H.13) MOXHO nepenncaTb Kak

(AHmi; = Ax; | H; -(1=x ;)= D xc-Hy |- (H.15)
K+J

Ecnn Bce N Takmx 4neHoB CYMMUPYIOTCH B KBAApaTtn4yHOU opMe 1 NneperpynnupoBbIBaOTCH, NoNy4vYaem

N b3
AHpo = D A1(1=x)-H; - Ax P =D [x;-H; Axk] Y (H.16)
/=1 k1

OTMETUM, YTO CXoagnmMmoCTn KOMIMNOHEHTOB B 3TOM BblpaXXeH CHOBA T€ Xe CXO0A4ANMMOCTHN HEHOPMAaIIM30OBaHHbLIX MO-
NAPHBIX ,EI,OJ'IEI;I, XO0TH CaMi MOJ1APHbBIE AOJIN ABIAKOTCH HOPpMalinaOBaHHbBIMWA SHAYYEHUAMMN.

Gopmynbl (22) n (23) 6binn BbIBEAEHLI C NCMONBb30BAHUEM aPryMEeHTOB, NMNOAODHbIX TEM, KOTOPbIE NPUBENN K HOpMYy-
nam (H.7) n (H.14), COOTBETCTBEHHO.

dopmyna (24) nonyyeHa CyMMUPOBAHMEM KBAAPATOB OTHOCUTENBHbBIX CXOQMMOCTEN COOTBETCTBYIOWMX YITEHOB B
NCXOAQHOM BblIpaXXeHnu ans naeanbHoro yncna Bobbe cnegyowmm obpasom
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AW
"

KOTOPOEe MaTeMaTUYECKN NAEHTUYHO hopmyne

AW

a
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MpunoxeHwe J
(cnpaBo4HOe)

MpubnusuntenbHble KO3 PULUEHTBI NepecyeTa TENNOTLI CropaHuUA Npu nepexoae oT 0AHOU
CTaHOapTHOU TeMnepaTypbl K Apyrom ctTaHgapTHOU TeMnepartype

s nonyvyeHns aHaveHUn PU3nKo-XuMmn4eCcKnxX nokasarenen ka4ecTtea NnpupogHoro rasa rnpu CtTaH4apTHLIX YCITOBW-
AX, NPUBEAEHHbLIX B CTPOKE b), N3 N3BECTHOIO 3Ha4eHNs1 PUNKO-XMMUNHYECKOIo NMoKasaTerns B TEX Xe caMblX €auHULAax n3-
MEPEHUS MPU CTaAHAAPTHLIX YCNOBUSAX, NPUBEAEHHLIX B CTPOKE a), ero yMHOXawT Ha KOSPPMUUMEHT, YKa3aHHbIN B
Tabnunuax J.1, J.2 vnwn J.3. Ins BeinonHeHns o6paTHOro nepecyerta Aensrt Ha yKasaHHbIn KoapdnuneHt. OXngaeTcs, 4To
NOrpeLwWwHOCTb NepecyeTa CBONCTB naeanbHoro rasa byget B npegenax = 0,01 % anst Bcex BCTpEYaoLLmMXCs COCTABOB Mpu-
poaHoro rasa. [Ans o6beMHbIX CBOUCTB pearnbHbIX ra3oB (KosdduunmeHta CXMmMaemocT!, NIOTHOCTU U OTHOCUTENBHOW
NOTHOCTU) OXXnagaemasi norpewHocTb dyaet B npeaenax + 0,02 %, a aons cBOUCTB cropanus (TennoTbl CropaHnst 1 Yncna
Bob6e) byaet B npegenax = 0,1 %.

Tabnwnua J.1—KoahdumymeHtbl nepecyera Ans 3HA4YEHUN TENNOTbI CropaHus

Temnepartypa cropanus, °C

a) 25 25 15

B B B

b) 15 0 0
Boiclwas yaenbHas MonsapHas Tennorta cropaHus 71,0010 1,0026 1,0016
Huawasa yagensHas MonsapHas Tennorta cropaHus 71,0001 1,0003 1,0002
Beicluas yaenbHas maccoBasi Tensora CropaHus 71,0010 1,0026 1,0016
Huswasa ygenbHas maccoBasi Tenfiora CropaHus 71,0001 1,0003 1,0002

Tabnwnua J.2—KoahduymeHtbl nepecyeTa Ans 3HA4YEHUN OTHOCUTENBHOW NNOTHOCTU, NITOTHOCTU U KO3 dPnumnen-

Tad CXMMaAeMOCTH

Temnepartypa namepeHun, °C
a) 20 20 15
B B B
b) 15 0 0
[1TNOTHOCTb MaeanbHbIX TA30B 1,0174 1,0732 1,0549
OTHOCUTErNnbHaA NIMOTHOCTL MAearnbHbIX TA30B 71,0000 1,0000 1,0000
KOst PUUNEHT CXUMAEMOCTU 0,9999 0,9995 0,9996
[TNOTHOCTL peanbHbIX ra3os 1,0175 1,0738 1,0553
OTHOCUTENBbHAA NMOTHOCTL PeanbHbIX FA30B 71,0001 1,0003 1,0002
Tabnwnua J.3—KoahdunymeHtbl nepecyera gns 3Ha4veHmnn TeNoTbl cropaHus n Yyncna Bobbe
Temnepatypa cropanus, °C + Temnepatypa namepeHun, °C
a) 25 + 20 25 + 20 25 + 20 25 + 20 25+ 0 25+ 0 25+ 0 15 + 15 15 + 15 15+ 15
B B B B B B B B B
b) 25+ (0 15+15 15+ 0 0+0 15+ 15 15+ 0 0+0 15+ 0 0+0 0+0
BeicLuad obbemHad
TENNOTa CropaHnda ans
naeanbHOro rasa 1,0732 | 1,0184 | 1,0743 | 1,0760 | 0,9489 | 1,0010 | 1,0026 | 1,0549 | 1,0566 | 1,0016
Huswaa obbemHas
TENNOTa CropaHnda ans
naeanbHOro rasa 1,0732 | 1,0175 | 1,0733 | 1,0735 | 0,9481 | 1,0001 | 1,0003 | 1,0549 | 1,0551 | 1,0002
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OkonyaHue mabnuubi J.2

Temnepatypa cropanug, °C + temnepartypa namepeHnn, °C

a) 25 + 20 25 + 20 25 + 20 25+ 20 25+ 0 25+ 0 25 +0 15 + 15 15+ 15 15+ 15
B B B B B B B B B B
b) 25+ () 15+15 15+ 0 0+0 15+ 15 15+ 0 0+0 15+ 0 0+0 0+0
Yucno Bobbe and
naeanbHOro rasa 1,0732 | 1,0184 | 1,0743 | 1,0760 | 0,9489 | 1,0010 | 1,0026 | 1,0549 | 1,0566 | 1,0016
Beicwaga obbemHas
TennoTa cropaHna ans
pearnbHOro rasa 1,0738 | 1,0185 | 1,0749 | 1,0766 | 0,9486 | 1,0010 | 1,0026 | 1,0553 | 1,0570 | 1,0016
Huswaa obbemHad
TennoTa CcropaHua And
pearibHOro rasa 1,0738 | 1,0176 | 1,0739 | 1,0741 | 0,9477 | 1,0001 | 1,0003 | 1,0553 | 1,0555 | 1,0002
Yucno Bobbe and
pearibHOro rasa 1,0736 | 1,0185 | 1,0747 | 1,0764 | 0,9487 | 1,0010 | 1,0026 | 1,0552 | 1,0569 | 1,0016
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MpnnoxeHwne K
(cnpaBo4HOe)

KoMnbloTepHasa peanu3aums peKOMeHA0BaHHbIX MeTogoB"

OTnaxeHHY KOMMbIOTEPHYIC NpOorpamMmmy, peanuayowyio NnpeanovTuTenbHblie METOQNKN U PEKOMEH4ALUNN, ONUCaH-
Hbl€ B HACTOALLEM CTaHAapTe, MOXHO Nony4nTh Yepes opraHnsaunn—-neHsl NCO nnu vepes LleHTpanbHbI cekpeTapumar
NCO.

JTa nporpamMmma nocTaBlAETCHA HA COBPEMEHHbLIX HOCUTENAX. TeXHNYECKNEe XapakTepucTUKKU, YCITOBUSA NOCTABKN U
LEHY 3a KONUio paboden nporpamMmmbl MOXHO NONMYy4YUTb MO 3anpocy.

[Tporpamma nepBoHavanbHO Bblna HanMcaHa ans npumMmeHeHmns ¢ IBM—coBmecTUMbIMK NepcoHanbHbIMU KOMIMbIO-
Tepamu. [NporpammumpoBanme buino BeinonHeHo IBM—-coBmectumon onepaunonHon cuctemom nog MS-DOS 3.10, Bep-
cua 3.13; s3bik nporpammumpoBanmnsa: GW-BASIC 3.21, Bepcusa 3.25. WMcexogHas nporpamma combust.ach 6bina
KOHBEpTUpOBaHa B pabouyto nporpammy ¢ nomowbio Microsoft Quickbasic komnunatopa 2.02, sepcus 1.20.

Kak ykasaHo Bbille, combust.exe peannayer npoueaypbl 1 pekoMmeHgaumm HacTosiwero crtasHgapra. Pnanko-Xxmmu-
YEeCKMe rnokasarenum npupogHoro rasa, CHMTbIBaeMble C gUCnnes MOHUTOpa n/unu pacnedaTtky, crnegyowme;

3HaYeHWe BbICLLEN MONAPHON TENNOTbLI CropaHus KK - monb™T;
3Ha4YeHne HU3LWEN MONSAPHOW TEMNOTLI CroOpaHus Kb - monbT;
3HaYeHWe BbICLLEN MACCOBOW TEMNNOTbI CropaHus Mk - kr;
3HAYEeHWE HU3LWEN MACCOBOWU TENNOTLI CroOpaHus Mk - krT;
3Ha4YeHue BbiClLEeN 0O BEMHON TENNOTbI CrOPaHnS , MIDx - m—3;
3HAYEHUE HU3LWEN 0O BEMHOWN TENNMOTbI CropaHus Mk - m—3;

CpeaHsIa MOneKynsapHas macca :

KOSOMPULNEHT CHUMAEMOCTU ;

OTHOCUTESNBbHAs NNOTHOCTL (MO BO34YyXY) :

NMOTHOCTbL KM - M3;

yucno Bobbe , MIx - m—3.

[Tonb3oBaTenb MOXET BbiOpaTb BbIMMCNEHUSA NPUBEAEHHbIX BbilLE MoKasaTtenen ans ngeanbHoro nnbo ans peanb-
HOro rasza v Nnbo «nNo aHanuay» (Cyxoro) Unu HacbIWEHHOIo BOAOW raza gns noboro na Habopa ctaHgapTHLIX YCITOBUN;

nameperune npu 0 °C n cropanue npm 25 °C;

namepenune npu 0 °C un cropanHue npn 15 °C;

namepeHue m cropadme npm 0 °C;

namepeHune n cropanme npm 15 °C;

namepeHune mn cropanme npm 20 °C;

namepenune npu 20 °C u cropaHue npum 25 °C.

Bo Bcex cnydvasx ctaHgaptTHoe aasnenune pasHo 101,325 klla. Nporpamma no3sonsieT Bbibpatb HEODX0aUMbIE CO-
OTBETCTBYOLWME CTAHAAPTHbLIE YCINOBUAL.

[TpnmevaHwmne 25— 3Ha4eHUss OOBLEMHON TENMOTLI CrOpaHnsa B BPUTAHCKMX TEMNOBLIX eAnHNLUAxX Ha Kybudec-
kn pyHT npm 60/60 °F Takke MOXHO BbIMUCIIUTD U3 3HAYEHUW B MErapKoynsax Ha kybundeckun metp npu 15/15 °C ans psiga
CTaHOAPTHbLIX AaBNEHUN, HO METO/, NCMNONMb30BAHHbLIV A5 3STUX BbIMUCIIEHUN, HE ABMAETCSH YaCcTbo HACTOALLENO cTaHaapTa.

[TpumedaHwue 20 — Kpome TOro, nporpamMmma BbIHYUCIIAET Cnegyowme CBOMCTBA, HO ONATb-TakM UCNOTNb30BAaH-
HbIM METO HE pacCMaTPUBAETCH B HACTOSLWEM CTaHOapTe:

HWXXHUW Npegen BOCNNaMmeHsaeMoOCT B Bo3ayxe npu 25 °C (B 00 bEMHbIX J0NSX) , Yo;
BEPXHUW npeaen BoCnnameHsemMmocTn B Bo3gyxe npu 25 °C (B 06beMHbIX A0NAX) , Yo;
cTeEXnomeTpudeckoe TpeboBaHmne no BO3gyxy , N0 06bEMY.

[Tocne 3arpy3kn combust.exe Bcsa BBogHas nHpopmauus danpawmBaeTcs yaobHbiM Ansi Nonb3oBaTens cnocobom.
Kpome Bbibopa onumin, BCe YTO NOMb30BaTeNb AOMKEH NPEACTABUTbL — COCTAaB B MOIMSAPHbIX A0NAX (UNK NPOLEHTaX) U NAEH-
TUPUKALUMOHHBIN KOA NPOOLI. MiIMeeTcs HECKONBKO BCTPOEHHbIX NOBYLLEK OLUMBOK, KOTOPLIE, HE pa3pyLuas NPorpaMmbl, BbiSB-
NS0T HENPaBWUNbHbIE BBOAbLI, TAKME KAK HEXBATKA BBOAUMbBLIX MOMSIPHbIX Aonen, 4ytobbl cymma paBHSNach €4uHULE UMK
MONSIPHOW AONN METaHA HUXE HUXHEro gonyctumoro npegena B 0,5. [NpeaycmoTpena curHanmsaymst 0 HenpaBuibHbIX BBO-
aax ans Bbidopa onumn.

) Onuckisaemoe 8 HacCcmoAaweM rpunoxXexuu rpoecpamMmMHOe obecrieyeHue 8 HAaCMOAWEee SLEeMA ABFIACINCAH MOParfib-
HO U MexXHUYeCKU ycmapeslluluM. Tekem onucaHus fPROcPaMMHOZSO obecrievyeHUs npe@cmaenﬂem UHMepec UCKIn4Yu-
MmeJribHO 8 aClieKrmne O3HaKOMJ/IeHUA C paCyermnHbiM afiecOPUImMMOM.

L5 8bigCHEHUS 803MOXHOCMU NOMIYHeHUA MNpocsPaMMbl, peanuayfomeﬁ npoue@ypbf U peKomeHOauuu HaCrmosaueco

cmaHoapma ¢ UCrofb308aHUEM COBPEMEHHbBIX KOMIMbHOMEPHbLIX/UHDOPpMAaUUOHHbBIX mexHonoaud, Heobxodumo rnodamse
3arpoc 8 opeaHusayuro-drneH NCO unu e LlenmpanbHbit cekpemapuam VCO.
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OaHOW NOME3HON ONUUEN SABNAETCH BO3IMOXHOCTb MPSIMOro BbiBoAda Ha nNpuHTep. C BymaXXHon Konneun (HO He € OTO-
DpaxKeHNeM Ha MOHUTOPE) NOABMAETCS AONONHUTENBHAS ONUUS NepedncneHnss coctasa Npob BMECTE C YMCIOBbIMU pe-
gynbTartamMmu. 3Ta BO3MOXHOCTb BbIABUIAET HA MEPBbLIN MMAH BAXHYIO TEXHUYECKYIO NPObnemMy, KacatoLyocs BbIYNCITEHUI
O HACbILWEHHbIX ra3oB. [akue BbIMUCIEHUS BbIMOMHAKOTCH B COOTBETCTBUMU C MPUHUUMNOM, KOTOPbIN COCTOUT B TOM, YTO
€Cnn BbIDMpAaeTCcHa «HaCbIWEHHAA» ONuUKUsA, TO cCocTai Npobbl raza HopMmanunayeTtcs (Nocne NPoOBEPOK NPaBUITbBHOCTU) KaK HO-
Bbl COCTaB, KOTOPbIA OTPaXaeT NPUCYTCTBME NApoB BOAb! (MPU COOTBETCTBYIOWEM AABMTEHMN HACIWEHHbLIX NAPOB) KakK
OOMONMHUTENBHOIO KOMMOHEHTA CMECHU, MPUCYTCTBYIOWErO NMpu onpegeneHHoOM 3Ha4YeHUn MONAPHON aonun. 3atem npo-
rpamMmma BbIYUCNAET NnoKasaTesnn HacbIWeHHON CMEeCU Al 3TOro UcrnpaeneHHoro cocraea. B pesynbrarte pacne4vataHHbI
CMUCOK COCTaBa HaCLIWEHHOIo ra3a He sIBNAETCH TaKUM XXe, KakK HaYarnbHbIN « CyXOW» COCTaB U NpeacTaBlieHHOE 3HAYEeHNE
BbICLLEN TEMNOTbI CrOPaAHUS YYUTBIBAET TENNOTY, BbIAENUBLLYIOCH NMPU KOHAEHCAUMM KaK NApoB BOAbl, 0Bpa30BaBLLUMXCS
Npu CropaHnun, Tak u BoAbl, NMPUCYTCTBYIOWEN B HACLILWLEHHON CMeCK (npunoxenne F).

TvnndHas pacnedarka npuBegeHa Hmxe. OHa npeacraBfieHa 4ns peanbHoro, Cyxoro rasa cocrasa, UCrnornb30BaH-
HOro ANs NokasaTenbHbIX BbIYUCNEHNIW, MPUBEAEHHBIX B NPUNOXeHUn D npu Tex e ctaHaapTHbIX yenosusix (15/15 °C).

[MTpumevaHune 27 — Xota nporpamma combust.exe n cBsizaHHble ¢ Hen dawunbl species.dat, molwt.dat,
zz-00.dat, zz-15.dat, zz-20.dat, cv-00.dat, cv-15.dat, cv-20.dat, cv-25.dat, water.dat, stoic.dat, lower.dat, upper.dat u

refcons.txt ctanw neranbHoO AOCTVYINHbIMW, HET INAPaHTUN X TIPUMEHEHNHA B KOHTPAKTHbLIX UITU APYTNX KOMMEPHECKUX LENHAX U
HET NAPaHTUN TOIO, HTO OHW HE coAepKaT OWwnBOK. O,EI,HaI{O OHW A0Iroe BpemMs rnpopepAIiIMCb HECKOJ1IbKUMW 3KCINEepTaMni U B

HacTosiLee BpEMS MpU nepeaade Ha nevarb He coaepKaT Kakux-nmbdo owmnbok.

Bocnpon3sseaeHne TMNMYHOW pacrneYvaTku
[Mpumep ans cmecn/npobbi
CocTtaB (MOnb/MOINb)

14 ceHTs6pa 1994 r.

MeTaH . = 0,92470
ITaH . = 0,03500
[1ponaH = (0,00980
H-byTaH . = (0,00220
Z2-MetunnponaH . = 0,00340
H-[leHTaH = (0,00060
A30T . Co. = 0,01750
[dnokeng yrnepoaa = (0,00680

Cropanue npu 15 °C, namepenme npu 15 °C n 101,325 klla.

[1na peanbHOro cyxoro raasa:.

3Ha4YeHue BbiCLLen MONApHOW TennoTbl cropannsa — 919,09 k[x - monb7;

3HAYeHUE HU3LWEW MOMAPHOW TennoTbl cropannsa — 829,1 kx - monb™';

3HAYEHWE BbICLLEN MACCOBOW TEMMNOThl cropaHns — 52,59 MIx - kr;

3HaYeHWe HU3LWEeN MaccoBOW TennoTbl cropannsa — 47,44 MIx - kr1;

3Ha4YeHue BbiCeNn 06 bEMHON TennoTbl cropaHnsa — 38,96 MIx - m—3;

3HAYEeHWE HU3LWen 06 bLEMHOM TennoTbl cropaHnsa — 35,15 MIxX - m—=3;

cpeaHsss monsipHas macca — 17,478;

KO3QPUUNEHT cxmmaemoctn — 0,9977;

oTHOCUTENbHAaA NNOTHOCTL — 0,6046;

NNnoTHOCTL — 00,7409 Kr- m—3;

yncno Bobbe — 50,11 MIbx - m—3;

CTEXNOMETPUYECKOE TpebOBaHME K OTHOWEHNIO BO3ayx/rasd — 9,85 no obbemy;
HUXHUW Npegen BOCnnameHssiemocTn B Bo3gyxe npu 25 °C — 4,8 % (V/V) (ras/cmecsb);
BEPXHUW Npeaen BocnnamMmeHaemMmocTu B Bosgyxe npu 25 °C — 15,1 % (V/V) (ras/cmecs).
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MpunnoxeHwne L
(cnpaBo4HOe)

3Ha4vYeHUA MONAPHOU TennoThbl cropaHuAa AnA cTaHgapTHOU TemnepaTtypbl 60 °F

Tabnwnua L.1T— 3HavyeHns MonsapHoOn TENNOTbI cropaHus npupoaHoro rasa npuv 60 °F ans naeanbHOro rasa

Bce 3Ha4eHus ﬁ:(GO °F) un EG(GO °F) 6bInn NONy4Y€eHbl C NOMOLbIO KOHKPETHOIO BbIYUCIIEHUS U3 ﬁ:(25 °C) (pas-
aen E.1, npunnoxenune E).

3HAYEHUE MONAPHOW TENNOThl CropaHus H' npu 60 °F,
KOMMOHEHT Kb Mo

BbICLLIEN HU3LLEN
1 MeTtaH 891,51 802,69
2 JTaH 1562,06 1428,83
3 [lNponaH 2220,99 2043,35
4 H-byTaH 2879,63 2657,58
5 2Z2-MetunnponaH 2870.,45 2648.,40
6 A-lleHTaH 3538,44 3271,98
7 2-MetnnbyrtaH 3531,52 3265,06
8 2,2-Hnmetunnponad 3517.,27 3250,81
9 H-lekcaH 4198,06 3887,19
10 2-MeTuvnnedTan 4190,43 387957
11 3-MeTunnedTan 4193,03 3882,17
12 2,2-OnmetnnbyraH 4180,64 3869,78
13 2,3-OumetnnbyraH 4188,41 3877.,55
14 H-['entaH 4856,97 4501,69
15 H-OkTaH 5515,77 5116,08
16 H-HoHaH 6175,56 5731,46
17 H-HekaH 6834,61 6346,11
18 OTuUneH 1412,06 1323,24
19 TlNlponunneH 2059,35 1926,12
20 1-byteH 2718,59 2540,96
21 unc-2-byteH 2711,8 2534,2
22 TpaHc-2-byTteH 2708,2 2530,5
23 2Z2-Metunnponen 2701,9 2524 3
24 1-lleHTeH 3377,62 3155,57
25 [lponaguneH 1943,91 1855,09
26 1,2-bytagneH 2595,05 2461,82
27 1,3-bytagneH 2542,03 2408,80
28 AueTtuneH 1301,35 1256,94
29 UwknoneHnTtaH 3322,04 3100,00
30 MeTtunuuknoneHTaH 3972,29 3705,83
31 STnnumknoneHTaH 4631,75 4320,89
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OkonyaHue mabnuubi L. 1

SHaAYEeHME MONAPHON TENNOThI CropaHus H npu 60 °F,
KOMMOHEHT KK - Mortl~

BbICLLEW HU3LLEeNn
32 UwuknorekcaH 3955 85 3689,39
33 MeTunuuknorekcan 4603,90 4293,03
34 OTUNUMKNOrekcan 5260,73 4911,46
35 beH3son 3302,78 3169,55
36 Tonyon 3949,70 3772,07
37 IOTmnbeHson 4609,40 4387,35
38 o-Kcunon 4598,51 4376,46
39 MetaHon 765,03 676,21
40 MetaHTnon 1240,23 1151,41
41 Bopopoa 286,13 241,72
42 Bopa™ 44 410 0
43 Cynbdua Bogopoaa 562,36 517,95
44 AmMmMmnak 383,47 316,86
45 UnaHnp Bogopoaa 671,7 649.5
46 MoHookcua yrnepoaa 282,91 282,91
47 Kapbonun cyneduna 548,15 548,15
48 Kapbonun aucynsthua 1104,33 1104,33

1) HeHyneBoe 3Ha4YeHne TennoTbl CropaHnsa NapoB BoAbl, Nony4YeHHoe hopmManbHO U3 onpeaeneHust 3HaueHUs1 Bbi-
CLUEeN TeNNOTbl CrOPaHUs, KOTOpoe TpebyeT KOHAeHCALMN B XXMAKOEe COCTOSHME BCEX NAPOB BOAbI B NPOAYKTAX CrOpaHus.
Takum obpazom, BCce napbl BOAb!, NPUCYTCTBYOWME TEM UMK MHBIM 0DPAa30M B CYXOM rase, JatoT CBOW BKNaf 3a cyeT
CKPbITOM TENNOTbI UCMAPEHUS B 3HA4YEHMUE BbICLLEN TENNOThI CropaHus cmecu (bonee nonHoe obbsiCHEHNE — NPUNOXKe-

Hue F).

3HaveHus H (60 °F) — BbICLLEN NN HU3LWEN MACCOBOW TENNOTbI CrOPaHUs MOXHO BbIYUCITUTb N3 3HAYEHUS MOIISIP-

HOW TENNOTbI cropaHns H ¢ nomMmolbio METOOOB, NMPUBEAEHHbLIX B pasaene 6.

3HaveHusa H (60 °F) — Bbicwien nnm HM3Wenm 06 bLEMHON TEMNNOTbI CrOPaHUSA MOXHO BbIMUCITUTL U3 3HAYEHUS MOIISIP-

HOW TENNOTbLI cropaHns H ¢ NoMoLWblo METOAO0B, NPUBEAEHHLIX B pasaene /.
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TpebGoBaHMA K TOYHOCTU onpepeneHUst KOMNOHEHTHOToO cocTaBa NPUPOAHOro rasa U pacluMpeHHas
HeonpeAaeneHHOCTb ANA 3HaYeHUN TennoThbl CropaHus U NNOTHOCT

Tabnwuwya M.1— TpeboBaHus K TOHHOCTU onpeaeneHns KOMNOHEHTHOIO cocTaBa r

PUPOAHOrO rasa

. . PacwunpeHHaa abcontotHas
HanmeHoBaHME KOMMOHEHTA HnanasoH 3Haqu::m MOTHPHON HeonpenenenHocTb U(x)", %, npu
Aonm, 7o KOSPULIMEHTE OXBaTa K = 2

MeTaH 40 — 99,97 -0,0187 - x + 1,88

-0,0023 - x + 0,297
JTaH 0,001 — 15 0,04 - x + 0,00026
[TponaH 0,001 — 6,0 0,06 - x + 0,00024
N3obyTaH 0,001 — 4,0 0,06 - x + 0,00024
H-byTaH 0,001 — 4,0 0,06 - x + 0,00024
N3oneHTaH 0,001 — 2,0 0,06 - x + 0,00024
H-[leHTaH 0,001 — 2,0 0,06 - x + 0,00024
HeoneHTaH 0,0005 — 0,05 0,06 - x + 0,00024
["ekcaHbl (Ce+) 0,001 — 1,0 0,06 - x+ 0,00024
["enTaHbl (C7+) 0,001 — 0,25 0,06-x+ 0,00024
OkTaHbl (Cg+) 0,001 — 0,05 0,08 x+ 0,00022
beHaon 0,001 — 0,05 0,08 - x + 0,00022
Tonyon 0,001 — 0,05 0,08 - x + 0,00005
Ouokeng yrnepoga 0,005 — 10,00 0,06-x+ 0,0012
[fenun 0,001 — 0,5 0,06 - x + 0,00024
Boaopoa 0,001 — 0,5 0,06 - x + 0,00024
Kncnopoa + AproH 0,005 — 2,0 0,06-x+0,0012
A30T 0,005 — 15 0,04 -x+ 0,0013

)Y PacwmpenHas abcontoTHas HeonpegeneHHocTb U(x) B npoueHTax npu koadhduumneHTe oxeara kK = 2 COOTBETCTBY-
eT rpaHmue abconTHOM NOrPELWHOCTN NPU AoBEpUTENbHON BeposaTHOCTU P = 0,95.
2) opmyna NPUMEHSETCS NPU onpeaeneHnn MOonspHOW AoONM MeTaHa No PasHOCTH.
3) opmyna NpUMeHsIeTcsl NPpU N3MepeHn MONSIPHOW A0NKU MeTaHa BrPsMYIO.

[Tpumeyanwune—IllpuBeaeHHble AManasoHbl 3HAYEHNN MONSAPHOWN OONMU KOMIMOHEHTOB MPUPOAHOro rasa orpa-
HUYEeHb! 061aCTbIO, AN KOTOPOW OLUEHEHA HeoNnpeaeneHHOCTb. IaMeperns MOnsipHON 0NN KOMNOHEHTOB MOTYT NPOBO-
ONTbCH B Bonee WNpoKNX gmanasoHax, B 3TOM Cry4vae HeonpeaeneHHoCTb Pe3ynbTaToB U3MEPEHNN MONSIPHOW O0NN
KOMMOHEHTOB MOXET ObITb onpegeneHa no hopmMmynam, NpuBeaeHHbIM B npunoxexHumm A [21].

Tabnwnua M.2— PacwmpeHHas HeonpegeneHHOCTb ANA 3Ha4YeHUW HU3LWEN U BbICWLEN TENOTbI CropaHus Npupoa-

HOIO INa3a

ennoTta CropaHns

[1ManasoH 3Ha4YeHUKU TennoThI
cropaHus H

PacwnpeHHaa abcontoTHas
HeonpeaeneHHocTb Uy

Hwn3was Tennora cropaHus

MonspHas Tennorta cropaHus, KX - MOMb ™

OT 765 no 803 BKIHOM.

-0,017-H+ 14,8

CB. 803 oo 1260 BKntou.

0,0286-H - 21,8
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Okon4yaHue mabnuubi M.2

Tennota cropaHus

[1nana3oH 3Ha4YeHUU TENNOThI
cropaHusa H

PaclunpeHHasa abcontotHas
HeonpeaeneHHocTb Uy

ObbemHas Tennota cropanms, MIx - M=

Ot 31,8 0o 33,4 BKIOM.

-0,0124 - H + 0,46

CB. 33,4 0o 52,5 BKNom.

0,0285-H - 0,205

Bbicwas Tennota cropaHus

MonspHas Tennorta cropaHust, KX - MOMb

OT1 840 oo 891 BKIHOM.

-0,0164 - H + 15,9

CB. 891 no 1440 BKNou. 0,03-H-25,5
ObbemHas TennoTa cropanus, MIx - Mo Ot 35,0 no 37,1 BKIHOM. -0,0121-H+ 0,50
CB. 37,1 no 57,7 BKNOM. 0,03-H-1,06

p,=101,325kMamn T, = 293,15 K.

Tabnuue M.2, cnpaBeavBbI:

- MPpU ornpegerieHnn MOJ’IFIpHOﬁ AO0JITN MeTaHa 0 Pa3HOCTH,

- MPU CYMMAPHOM 3HAYEHUN MOSTAPHOW A0NNU HEMOPHYMX KOMMNOHEHTOB NPUPOAHOIo rasa He bonee 3 % ans gnanaso-
HOB HM3LEW TennoTbl cropanns ot 33,1 ao 34,3 MIx - m=3 (0T 796 go 825 kIK - monb~1) n BbICLLEW TENNOTLI CropaHus oOT
36,7 0o 38, TMIx - m—3 (o1 883 o 916 kX - monb).

1) [Qnanasonbl 3Ha4YeHnn obbemMHOM Tennotel cropanms B MIKk-m—3 paccumtanbl no dopmyne (D.3) npwu

[Tpumedanune— Popmynsl ANA BbIYUCNEHNUS PaCUMPEHHON abCONIOTHOW HEONPEAENEHHOCTN, NPUBEAEHHBLIE B

Tadbnwnmua M.3— PacwvpeHHasa HeonpeaeneHHoCTb AN 3Ha4YEeHUM NNOTHOCTM NPUPOAHOro rasa

[lnana3oH 3Ha4YeHUn
NAOTHOCTU NPUPOOHOro rasa, Kr/m®

[1nana3oH 3Ha4YeHun
TENNOThI CropaHusA

PaclumpeHHasa abcontoTHas
HeonpeaeneHHoCcTb U, Kr/M®

Huawas TennoTta cropaHus

Ot 0,692 no 0,669 BKNHOM.

OT1 765 no 803 kX - MOIb ' BKIIOY.

Ot 31,8 0o 33,4 MIx - M™ BKIIOY.

0,0165-p—0,0101

CB. 0,669 oo 1,210 BKNOM.

Cs. 803 oo 1260 kIx - MOIb ' BKITIOY.

CB. 33,4 no 52,5 MIx - M BKITIOU.

0,0407 -p—0,0263

Bbicwas Tennota cropaHus

Ot 0,692 oo 0,669 BKNtOM.

OT1 840 no 891 kIx - MOIb | BKITHOY.

Ot 35,0 go 37,1 MIx - M™ BKIIOY.

0,0165 - p—0,0101

CB. 0,669 no 1,210 Bkntou.

CB. 891 no 1440 kI - MOMb | BKITIOU.

CB. 37,1 0o 57,7 M - M~ BKIHOM.

0,0407 - p— 0,0263

[MTpumedanune—Popmynbl ANA BbIYUCNEHNS PaACLMPEHHON abCONOTHOW HEONPEAENEHHOCTN, NPUBEAEHHBLIE B
Tabnunue M.3, cnpaBeanuBbl Npu onpeaeneHnm MonsapHoOW 4oNu MeTaHa no pasHocTw.

50




[OCT 31369—2008

[MpnnoxeHwne N
(obazaTenbHoOeE)

OueHKa HeonpeneneHHOCTU pe3ynbTaToB onpeneneHus TeNNOTbl CropaHus, NMNOTHOCTI
n yucna Bob66e npupopgHoro rasa

N.1 OueHka paclwunpeHHOWN HeonpeaereHHOCTU pe3yribTaTa onpeaerieHNAa TennoThbl CrOPaHNA NPUPOAHOIO
rasa

[1pn oueHke HeonpegeneHHOCTU pesynbTarta onpeaerneHns TENNOThl CropaHns AOIMKHbI YYUTbIBATLCAH Cleayowme
coCTaBnsoLWme:

- HeoNnpeaeneHHOCTU N3MEPEHNIN MONSAPHbLIX A0NEN KOMMNOHEHTOB NPUPOAHOIro rasa;

- HeonpeaeneHHOCTU TabnnYHbIX 3HA4YEHMW naeanbHOW TENMNOTbl CrOPaHUSA KOMMNOHEHTOB.

N.1.1 OueHka paclwumpeHHOWN HeonpeaeneHHOCTU pe3ynbTaTa onpeagerieHnsa TennoThbl CropaHusa NPUpPogHo-
ro rasa npyv NnpsMomM N3MepeHN MOJIAPHON 4ONN MeTaHa

OueHKy paclwunpeHHON HeonpeaeneHHOCTN pe3ynbTaTta onpegeneHns naeanbHON TennoTbl cropaHus U, npupoa-
HOro rasa BbIHMUCNAT Mo dopmyne

N N
Upe = | 2L (H; =HpmY* - U2+ 3 (X7 UL, (N.1)

roe H; — Tabrnn4yHoe 3Ha4YeHne naearnbHOW TENNOThLl CropaHuvs j-ro komnoHexrta (pasgen 10, tabnvubl 3 — 5);

2

H_ .. — 3HauYeHne naeanbHoOW TennoTbl CroOpaHUs NPUPOAHOIo rasa, BbiMMCNeHHoe no dopmyne (4) Ans MONAPHOW Ter-
NnoTbl cropaHns n no cpopmynam (8) u (9) ana o6bLEMHON TENNOTbI CropaHus;
U . —pacwumpeHHas HeonpeaeneHHOCTb HEHOPMAanmM30BaHHOIO 3Ha4YeHUSA MONSIPHOW 40NN J-T0 KOMIMOHEHTA, paccuu-
*/ TaHHas no chopmynam, npmeeaeHHbIM B Tabnuue M.1 (mpunoxerHve M);
X; —HOPMann3oBaHHOE 3Ha4YeHne MONAPHOW 40N j-TO KOMMOHEHTA;
UHG — HeonpeaeneHHOCTb TAbNMYHOIO 3HAYEHNS naeanbHOW TENNOTbI CrOPaHNA KOMMNOHEHTA, paccumnTaHHas no pop-
;i myne

U, = (N.2)

roe UGHG — paclumMpeHHass oTHoOcCUTeNbHada HeonpeaeneHHOCTb And MeTaHa U 3T1aHa coctaBndeT 0,1 %, ons
i nponaHa — 0,2 %, Ansg octanbHbIX KOMNoHEeHTOB — 0,3 % no [22].
N.1.2 OueHkKa pacwMpeHHOWN HeomnpeaeneHHOCTN pe3ynbTaTa onpegeneHus TennoTbl CropaHnsa NPUpPogHo-
ro rasa npuv onpegeneHvn MOnsApHON OO MeTaHa No Pa3HOCTH

OueHKy pacluMpeHHON HeEONPEeaeneHHOCTU pedynbTaTa onpeaeneHust naeanbHon TennoTbel cropanus Uy. npupoa-
HOro rasa BbIYUCIIAKT No hopmyne

N N
Upe= | 2(H; —H - UZ o+ D (x7-U2), (N.3)
j=2 j=1 J

roe H; — TabnuyHoe 3HaveHne naeanbHOW TENNOTbl CropaHvs j-ro komnoxweHTa (pasaen 10, Tabnvupel 3 — 5);

Hf — 1abnnyHoe 3HaveHne ngeanbHOW TENNOThlI cropaHns meTtaHa (pasgen 10, Tabnuubl 3 — 5);

ij_— paclmpeHHas HeonpeaeneHHOCTb 3Ha4YeHUs MOMAPHON 4ONN j-ro KOMMOHEHTA, 3a UCKIIOYEHNEM MeTaHa, pac-
cunTaHHas no popmynam, npueegeHHbim B Tabnuue M.1 (npunoxenne M);
X; — 3Ha4YEeHne MOnsPHOU 40NN j-TO KOMIMOHEHTA;
U . —HeonpeageneHHOCTb Tabnu4HOro 3HaveHust naeanbHOM TENNOTbl CrOpaHus KOMMOHEHTAa, paccynTaHHas no pop-
¥ myne (N.2).

[TpumedaHune— PaclwmpeHHyo HeonpeaeneHHOCTb pe3ynbTara onpegeneHns TennoThbl CropaHus pearbHOoro
rasza npuHMMaloT paBHOW 3HAYEHUIO pacClUMPEHHOW HEONPEeAENEHHOCTY pe3ynbTara onpegeneHns TennoTel CropaHusa nae-
anbHOrO rasa, Tak Kak:

- MONSAPHAasa 1 MaccoBasl TENNOTA CropaHusl pearnbHOro rasa YNCcrneHHo paBHbl 3HAYEHUSAM MOMSAPHOU U MacCOBOW
TENNOThLI CropaHnst ngeanbHoro rasa (5.2 n 6.2);

- 3Ha4YeHne 00 bEMHON TENNOTbI CrOPaHUSA pearnbHOro ra3a paccHuTbiBaOT, UCX0AA U3 3HA4YEHUS 0O BEMHOW TENNOTb!
CropaHunsi naeanbHOro ra3a ¢ y4etom KospdhuymeHTa cxmmaemocTtu, no dopmyne (10). B ¢BA3KU € TEM, UTO 3HAYEHUSA KOS P-
PUUNEHTOB CHUMAEMOCTU OTAENbHBIX KOMIMOHEHTOB NMPUPOAHOIoO ra3a n3BeCTHbI C BbICOKOW TOYHOCTLIO (pa3gen 10, Tab-
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nuua 2), CoctTaBnstoWeEN HeonpeaeneHHoCTU pacHeTa KoadpuruneHTa CXMMaeMoCTH peanbHOro NpUpPoaHoOro rada MoXXHo
npeHedbpeyb (NpumedvanHune 19).

N.1.3 lMony4eHHble 3Ha4YeHns1 paclMPEHHON abCoNOTHON HEONPEeaEeNeHHOCTN Pe3ynbTaToB onpeaeneHns Tensno-

Tbl CrOpaHUs NPUPOAHOrO ra3a He AOKHbI NPEBbIWATh 3HAYEHUN, PACcCUMTaHHbLIX NO hopmynam, NPUBEAEHHLIM B Tabnn-
ue M.2 (npunoxenne M).

N.2 OueHka pacwumpeHHON HeonpeaeneHHOCTH pe3yrnbTaTa onpeaeneHus NNOTHOCTU NPUPOAHOro rasa

[1pn oueHKe HeonpeaeneHHOCTN pesynbTaTta onpegeneHns NNOTHOCTU AOMXKHbI YYNTLIBATLCH HeonpeaeneHHOCTU
M3MEPEHNN MOMAPHLIX AONEW KOMMOHEHTOB NPUpPOAHOro rasa. HeonpeaeneHHOCTbo TabNMUYHbIX 3HAYEHUN MOMNSAPHbIX
MaCC KOMIMOHEHTOB M3-3a NX HE3HAYUTENBbHOIO BKNaga MOXHO npeHebpeyb.

N.2.1 OueHka paclWMpeHHON HeonpeaeneHHOCTN pe3ynbTaTa onpegeneHns NNOTHOCTU naearnbHOro npu-
POAHOrO ra3a rnpv NPAMomM U3MepeHn MOJNIAPHOWN 40N MeTaHa

OUEeHKYy paclWwMpeHHON HeonpeaeneHHOCTN pesynbTara onpeageneHns ngeansHon NioTHOCTA Up NPUPOAHOro rasa
BblYMCIIAOT No hopmyrne

N

P 2 142

U. = > (M?.U2%), (N.4)
P R.T j—1( J Xj)

roe M, — monsipHas macca j-ro komnoHeHTa (pasgen 10, Tabnmua 1).

N.2.2 OueHKka paclWMpeHHON HeonpeaeneHHOCTN pe3ynbTaTa onpegeneHus NNOTHOCTU naearnbHOro npuw-
POAOHOrO ra3a npv onpegeneHM MOorAPHON A0S MeTaHa No Pa3zHOCTH

OUuUeHKYy paclWnpeHHON HeonpeaeneHHOCTU peaynbraTa onpeaeneHns ngeanbHOU NOTHOCTU Up NPUPOAHOIo rasa
BbIYMCIIAOT No hopmyne

__P Y MY .12 N.5
UP_R'T ;[(Mj M1) ij-]s ( )

roe M, — monsipHas macca j-ro komnoHeHTa (pasgen 10, Tabnmua 1).

[TpumMedaHwne— pacluMPEHHYIO HEONPEOAENEeHHOCTb pe3ynbrara onpeaeneHust NnoTHOCTU peanbHOro rasa
NPUHUMALOT paBHOWN 3HAYEHNIO paCLUMPEHHOWN HEONPEeaEeneHHOCTU peaynbrata onpegeneHns NioTHOCTU naeanbHOro rasa,
TaK KaK pacyeT peanbHOWU NMNOTHOCTU NPUPOAHOro ra3a npoBoAgsiT € y4eTOM KO3 DUUMEHTA CHRUMAEMOCTHU No hopmyne (15)
1N BKINagoM COCTaBNSAOLWEN HEeEONPeaeneHHOCTU pacyeTta KoaspduuymneHTa CXmmMaeMoCcTH peanbHOro NPpUpoaHoro rada Mox-
HO npeHebpeub (NpumedaHue 19).

N.2.3 lMony4eHHble 3Ha4YeHUs1 pacluMPEHHON abCoONTHON HEONPEOaENneHHOCTU Pe3ynbTaToB OnpeaeneHns nnoT-
HOCTU MPUPOAHOIo ra3a He AOIMKHbI MPEBbLIWATL 3HAYEHUW, pacCYNTaHHbIX No opmynam, npuBeaeHHbIM B Tabnuue M.3
(npunoxenne M).

N.3 OueHka pacwumpeHHOWN HeonpeaeneHHOCTU 3HavYeHnd Yucna Bobbe
OueHKy paclupeHHON HeonpeaeneHHoCTU 3HaveHna yucna Bobbe U, npupogHoro rasa BelMUCNAOT Mo popmyne

N\ ’ V2
Uy =W H |y (d] | (N.B)
H 2d

rae U, — pacwmpeHHas HeonpeaeneHHOCTb 3Ha4YeHUsA OTHOCUTENBHOW NNOTHOCTU, paccunTaHHas no popmyre

U,=d 2, (N.7)

rae d — 3Ha4veHne OTHOCUTENBHOW MNOTHOCTU, paccynTaHHoe no opmyne (11).
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[MpnnoxeHwne P
(cnpaBo4HOe)

CtaHaapTHble yCrOBUSA ANS NpoBeAeHUA U3MepeHUN U pacyeToB,
NPUHATbLIE B Pa3HbIX CTpaHax

B tabnuue P.1 npuBeaeHsbl cTaHaapTHblE 3HAYEHUSA TEMIMEPATYPbI, UCNOMb3yeEMbIE MPU pacyeTe TENNOTbI CrOpaHUS
N Npu npmeegeHnmn obbema NPUPOAHOIro rasa K cCtaHgapTHbIM YCINOBUAM B Pa3nnYHbIX CTpaHax mupa no [23]. 3Ha4veHune
CTaHAAPTHOroO AaBneHns ans Bcex cTtpaH ognHakoBo u coctaenseT 101,325 ki la.

Tabnunua PA1

CTaHoapTHasa TemMneparypa npu
CTpaHa CTanpapTHas Temneparypa nﬂpm PACHETE npuseaeHUn obbema NPUPOaHOro rasa
TennoTLI cropanus, " K CTAHOAPTHBLIM ycnosusam, “C

ApreHTnHa — 15"
ABCTpanus 15 15
ABCTpUS 25 0
benbrus 25 0
bpasunnus — 0
KaHaga 15 15
Kutau 20 20
Uexna n CnoBakums 25 20mn 0
[laHuA 25 0
Ervner — 15
OuHNaAHaNA — 15
OpaHumns 0 0

[ epmaHus 25 0

[ OHKOHI — 15
BeHrpus — 0
NHauns — 0
NHaoHe3us — 0
VpaH — 15
NpnaHgns 15 15
NTanus 25 0
AnoHuns 0 0
Huagepnanabi 25 0
HoBasa 3enaHaua — 15
HopBerus — 15
[lakncTaH — 15
PymMbIHUA 25 151 0
Poccus 25 20mn 0
McnaHus 0 0
UiBeuns — 0
BenukobputaHus 15 15
CLA 15 15
Orocnaswus 0 0

115 °C cootBeTcTBYeT 60 °F.
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