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M E X TToOCYAAPGCTUBETHHUB H# CTAHDAOAPT

a3 npupoaHbIA

BbIYUCNEHUE TEMNOTbI CTOPAHUA, NNIOTHOCTU, OTHOCUTENBHOM NMIOTHOCTYU
N YNCNA BOBBE HA OCHOBE KOMMOHEHTHOIO COCTABA

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

DaTta BBegeHna — 2010—01—01

1 O6nacTb npMMeHeHus

HacTtosiwmin ctaHgapT pacnpocTpaHsieTcsl Ha (OU3NKO-XMMNYECKNe NoKasaTenn KadecTsa npupoaHoro
rasa u ycTaHaBMBAET anrOPUTMbl BEIYUCIIEHWS 3HAYEHWIA BbICLUEN TEMOThl CropaHnsi, HU3LWen TenoThbl Cro-
paHWsi, NMOTHOCTMU, OTHOCUTENbHOM NAOTHOCTY U Yncha Bo66e npupoaHbIX rasos’), uMUTaTOpOB NpUpOaAHOTO
rasa v gpyrux roptodmx ra3cobpasHblX TOMIUB MO U3BECTHOMY KOMMOHEHTHOMY COCTaBy rasa Npu cTaHAAPTHBLIX
YCNOBUSIX N3MEPEHUIA.

Ans BbluncreHns U3NKO-XMMUYECKMX NoKa3aTeneh kKayecTBa NPUpOAHOro rasa UCNonb3yloT 3HavYeHnst
PasNNUHBIX PU3NYECKUX BENNHNH YUCTHIX KOMMOHEHTOB, NpUBeaeHHbIe B Tabnuuax 1 — 5 (pasgen 10).

B HacTosiwem cTaHgapTe npuBedeHbl METOAb! OLIEHKA TOYHOCTU BLIMUCAEHHBIX 3HaYEHNIA OCHOBHbIX MO-
KasaTenen kayecTsa NpvpoaHoro rasa”.

MeTogpl BbIUMCNEHNS 3HAYEHUI NoKasaTenen kavecTsa Ha OCHOBE MOMSIPHON A0 UMM MacCOBOWN KOH-
LieHTPaLM1 MPUMEHMBI K I0GOMY COCTaBY NPUPOAHOTO rasa’), UMUTaTOPa NPUPOAHOTO rasa UNu IPYroro ropio-
4yero TOMMMBA, KOTOpoe OObLIMHO HaxoauTcs B ra3oobpasHOM COCTOAHWMU. [ns BbIMMCMEHUS 3HAYEeHWUIA
nokasartenel kayecTBa rasa, coctaB KOTOPOro U3BeCTeH B 06bEeMHbIX A0MAX, 3TN METOAbI NPUMEHUMbI TONMLKO
075 rasos, COCTOALWMX, B OCHOBHOM, U3 MeTaHa (MONApHaa Aona meTaHa He meHee 0,5).

MpuMepbl BbIMUCTIEHWIA NpUMBEAEHBI B NMPUNOXeHUn D B COOTBETCTBUU C peKoOMeHAyeMbIMU MeTodamu
pacyeToB.

MpumevaHue 1— O6o3HaUEHUsI N eOQUHULBI UBMEPEHUI DUNYECKUX BENNYNH, NCMOMNb3YEMbIE B HACTOSILLEM
cTaHgapTe, npueeaeHsl B NpUnoxeHum A.

MpumevaHnune 2— CnoBa «Bepxhuii (higher)», «BepxHuit (upper)», «nonHeil (total)» u «BanoBon (gross)» B
HACTOAWEM cTaHaapTe SIBMSIOTCS CMHOHMMaMM CroBa «BbICWMI {Superior)». AHaNOrM4YHO, CNOBa «HWXHWUIA (lower)» un
«UUCTBIN (Net)» ABMSIOTCH CMHOHMMaMK cnoBa «HU3LWwmiA (inferior)». TepmuH «TennoTeopHas cnocobHocTk (heating value)»
ABNSETCA CUHOHMMOM TepMuHa «TernnoTa cropanus (calorific value)»; «cneunduyueckas NNOTHOCTL (specific gravity)» sB-
NAETCA CMHOHMMOM «OTHOCUTENBHOM NNoTHOCTH (relative density)»; «nnaekc Bo66e (Wobbe index)» — cuHoHMMOM «umnc-
na Bo66e (Wobbe number)»; «daktop cxatusi (compression factor)» — cMHOHMMOM «ko3bPUUMEHTa CKUMAEMOCTU
(compressibility factor)».

MpumevaHnune 3— Ecnucocras raza usaBecTeH B eaguHuLax o6beMHON fonu, ux cnegyet nepecqnTaTb B eau-
HUUBI MONSApHON fonu (npunoxeHue C). OaHaKo cnefyeT yunTbiBaTb, YTO PpaCCHUTAHHbIE 3HAYEHUS MONSAPHON gonu 6yayT
UMeTb 6onblwne 3Ha4YeHUs1 HeonpeaeneHHOCTH, YeM HEONPEAENEeHHOCTU UCXOQHbIX 3HAaYeHUN 06beMHON AoNN.

1) B mexodyrapodrom cmardapme MCO 6976 ucrions3yrom mepMuH «Cyxue npupodHsie zassiy. OnpedeneHue «cy-
XUe» UCKITIYEHO, makK Kak cmaHOapm pacripocmpaHsiemcs Ha pearbHbIe NpupodHbie 2a3bl ¢ cOO0epKaHueM napos 800b!
enomse 00 ypOBHS, COOMBEMCMBYULE20 COCMOSIHUIO HACKILEHUS.

2 B npunoxenuu M npusedeHsi mpeb08aHusi K MOYHOCMU onpedeneHus KOMIOHEHMHO20 CoCmasa npupodHo2o
2a3a u pacwupeHrHasi HeoripederieHHOCMb O 3HaYyeHul mernomsl czoparus u nnomHocmu. B npunoxenuu N npusedeH
aneopumm OUeHKU HeoripedenerHocmu 0ns 3HadeHull mernomal C20paHus, NomHocmu u vucna Bobbe npupodHozo
2asa.

Uspanve opmumansHoe



rocT 31369—2008

MpunmevaHwue 4 — CyMmma 3HAa4YEHUI COAEPXKAHUST KOMMOHEHTOB B €AMHULIAX MOMNSIPHOW A0ONW He AOMXKHA OT-
nuyartbes oT eguHuubl 6onee yem Ha 0,0001, ¥ NPU BbIMUCIIEHUSAX AOIKHBI YUUTHIBATHCSI BCE KOMIMTOHEHTHI, MOMSIPHAas A0rs
KOTOpbIX NpeBbiwaer 0,00005.

MpumevyaHune 5—[ns BblHYUCIEHUS] 3HAHEHUSI OGBEMHON TEMMOTHI CropaHusi CYLLECTBYIOT OFpaHUYEeHUst Mo
COAEPKaHUI0 KOMIMOHEHTOB B MPUPOAHOM rase, MOMUMO MeTaHa, a UMEHHO:

MOMsipHasi 4ONsi a3oTa He JOoMKHa npeBbiwaTh 0,3;

monsipras gonsa CO, n C,H, (kaxaoro) He gomkHa npesbiwats 0,15;

MOIsipHas A0S HW OJHOTO APYroro KOMMOHEHTa He JorkHa npesbiwatsb 0,05.

Mpu TakUx orpaHnUeHNsIX OXugaemasi cucTeMaTyeckas MorpeLlHOCTb pe3ynbTaTa BblYMCIIEHNS TEMIIOThI CropaHust
He GygeT npesbiwatk 0,1 %.

MpumMedaHne 6— OueHka BIMSAHUS cogep)XaHWs NapoB BOAb!, HENOCPEACTBEHHO U3MEPEHHOTO UIU OLEHEH-
HOro NMyTeM pacyeTa, Ha 3HauYeHWe TENNOTLl CropaHnsa NpUBEAeHa B NpunoxeHum F.

MpumevaHue 7 —prnBegeHHble METOAbI BLIMUCTIEHUS AENCTBUTENbHBI 4151 ra3a, HAXOASLErOCs B MPUHATBIX
CTaHAAPTHLIX YCOBUSX NMPU TEMMEPATYPe BbllLe TEMNEPATYPbl €0 TOUKU POCHI.

MpumevaHue 8—lpueeaeHHsle B Tabnuuax pasgena 10 aHaveHns1 PU3NUECKUX CBOMCTB KOMIMOHEHTOB MNe-
pUOANYECKM NEPECMATPUBAIOTCS C LENbI UX YTOHHEHWS.

2 TepMuHbI 1 onpegeneHns

B HacTosllem cTaHgapTe NpUMeHeHbl criedytolme TepMUHBI C COOTBETCTBYIOLLMMU onpedesieHUsIMU:

2.1 BbicWas Tennota cropaHus (superior calorific value): KonuvecTso TennoTbl, KOTOPoOe MOXEeT Bbl-
AennTbCsl NPU NMOMHOM CropaHvn B BO3Ayxe onpeaeneHHoro KonudecTsa rasa TakuMm ob6pasom, 4To AaBneHune
P4, NPN KOTOPOM MPOUCXOOUT peakLns, OCTaeTCsA NOCTOSAHHBLIM, @ BCE NPOAYKTLI CropaHus NPpUHAMAIOT Ty Xe
Temreparypy f,, UTo 1 TeMnepatypa peareHToB. [1pn 3TOM BCe NPOAYKTLI HAXOAATCA B rascob6pasHOM COCTOS-
HUW, 38 UCKIIOYEHNEM BO/Ibl, KOTOpast KOHAEGHCUPYETCA B XUAKOCTL Npu t,.

B Tex cnyyasix, koraa TennoTy cropaHusl onpeaensioT Ha 0CHOBE KOMMNOHEHTHOTo cocTaBa rasa, Bbipa-
’KEHHOTO B €1HMLIaX MOIIAPHO AonK, ee o6osHavatoT, kak H(t;, p,); koraa cocTas BbipaxXeH B eAMHULLaX Mac-
COBOV [0MK, TENMOTY cropaHus o6osHavaroT Kak H (t,, py).

B Tex cnyvasix, Korga TennoTy cropaHusa onpeaensitoT Ha OCHOBE KOMMNOHEHTHOro cocTasa rasa, Bblpa-
XKEeHHOro B egnHULax o6beMHOM Aonu, ee 0603Ha4aloT Kak ﬁs [(t,.p,). V(L,,p,)], TAe t, n p, — (M3MepeHHble)
cTaHAapTHble ycnoeusa ans obbema rasa (CM. pUCyHOK 1).

2.2 Hu3was Tennota cropaHua (inferior calorific value): KonuuecTBo Tennotel, KOTOPOE MOXET Bbl-
AennUTbLCA NPU NOSTHOM CropaHuun B BO3ayxe onpeaenieHHoro KonnyecTsa rasa Takum o6pasom, UTo aasne-
HUe p,, NPU KOTOPOM NpoTeKaeT peakLna, ocTaeTcs MOCTOAHHBIM, BCe MPOAYKThl CropaHus NPUHUMAaleT Ty
Xe Temnepartypy f,, 4To U TemnepaTtypa peareHToB. [1pu 3TOM BCe NPOAYKThbl HAXOAATCA B ra3oo6pasHoM
COCTOAHUM.

PaccuntaHHoe Ha OCHOBE eAWMHWUL, MONSAPHOW O0MW, MacCcoBOM A0MU U O6bEMHON 40NN KOMNOHEHTOB
3HaYeHNe HU3LWeN TeNoThl cropaHns 0603HaYvaloT, COOTBETCTBEHHO, Kak ﬁl(t » P)s I-AIl (t, by n ﬁ, [(t;, Py)s
VAL, p,)]-

2.3 nnotHocTb (density): Macca razoBoii Npobbl, AeneHHas Ha ee o6beM Npu onpeaeneHHbIX 3Ha4YeHU-
SIX AaBNEeHUA U TeMneparypbl.

2.4 otHocuTenbHasa NNOTHOCTL (relative density): noTHOCTL rasa, AeneHHas Ha NAIOTHOCTb CYXOro
BO3A4yXa cTaHAapTHOro coctasa (NpunoxeHue B) npn oaMHakoBbIX 3adaHHbIX 3HAYEHUAX AaBNeHUs 1 Temne-
patypbl. TepMUH «MaeansHas OTHOCUTENbHAsA MOTHOCTbY MPUMEHSIIOT B TeX cryyasx, Koraa kak ras, Tak u
BO34yX CYMTAOTCA cpedaMu, KOTopble NOAYMHAIOTCA 3aKOHY uaeanbHoro rasa (2.7); TepMuH «peanbHas oT-
HocUTeNbHaA NNOTHOCTbY NPUMEHSIIOT B TeX Criyyasix, Korga Kak ras, Tak U BO3gyX CUMTaloTCsl peanbHbIMn
cpegamu.

2.5 yucno Bo66e (Wobbe index)!: 3HayeHue Bbicluel 06beMHOIN TENSIOTbI CropaHuUs Npy onpeaeneH-
HbIX CTaHOAPTHLIX YCMOBUAX, AefNleHHOe Ha KBaapaTHbIA KOpeHb OTHOCUTENbHONM MIOTHOCTM NPU TEX XKe CTaH-
OapTHLIX YCNOBUSAX N3MEPEHUA.

Y Yucno Bob6e — xapakmepucmuka 20prouezo 2a3a, onpedensiouasi 83aUMO3aMEHSIEMOCITIb 20PIOYUX 23308 MpU
CKU2aHUU 8 BbIMOoebIX U MPOMBILIICHHBIX 20PEfI0YHBIX yempolcmeax, uamepsiemcss 8 mezadxoynsx Ha Kybudeckuli
memp.

2
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2.6 anTanbnua nepexopa (entalphy of transformation): OHTanbnus nepexoaa BelwecTsa N3 COCTOS-
HUA A B cocTosiHue B asngaetca TepmognHammnyecknm o6o3HaveHneM KonuiecTea BhiAenaemMoi TennoThl, Ko-
TOpoe COMPOBOXAaEeT Nepexod Mexdy cocTosHUsIMWU. [lonoxutenbHoe BblgeneHue TennoTbl YCMOBHO
cUMTaeTCa YUCNEHHO paBHbLIM OTpULATENBHOMY NpUpalleHuto 3HTanbnuu. Mcxoaa M3 aToro, BENUYUHBI 3H-
TanbnNUK CropaHns U 3HTanNbNUM UCNapeHNsl UMEOT YUCNEHHO paBHble 3Ha4YeHUs. TepMUH «MonpaBka Ha 9H-
Tanbnuio» OTHOCUTCH K (MONSIPHOW) 3HTaNbLMUK Nepexoaa Mexay naeanbHbIM U pearibHbIM COCTOSIHUSIMA rasa.

2.7 waeanbHbIN ra3 U peanbHbINA ras (ideal gas and real gas): MaeanbHblid ra3 — 3T0 ras, KOTOPLIA
noA4YNHAETCA 3aKOHY UaeanbHoro rasa

p-Vy=R-T, (1)

rae p — abcontoTHoe AaBneHue;
V,, — 06bem oaHoro Mons rasa;
R — monsipHas razoBasi NOCTOAHHAA B KOTEPEHTHBIX NMPOU3BOAHBIX eAUHMLIAX;
T — TepmoanHaMudeckana Temnepartypa.
PeanbHbli1 ra3 He NOAYUHAETCS 3TOMY 3aKoHy. [insl peanbHbIX ra3oB ypasHeHue (1) criegyet sanucathb B
cnegyiowem suae

p-Va=ZT,p)R-T, )

rae Z(T,p) — nepeMeHHasi, YyacTo 6nm3kas K eguHuLe U nsBecTHas kak koddduumeHT cxxumaemoctm (2.8 E.2
(npunoxeHune E)).
2.8 koadpduumneHT cxmmaemoctTu (compression factor): fencteutenbHelit (peanbHbln) 06bem aaH-
HOW Macchl raza nNpu onpedeneHHbIX AaBNeHWU U TeMneparype, AeneHHbIN Ha ero o6bemM Npu Tex e cambixX
YCNOBUAX, BEIMUCIIEHHBIA NO YpaBHEHWUIO 3aKoHa uaearnbHOro rasa.
2.9 craHpaapTHble ycnoBus cropaHusa (combustion reference conditions): OnpegeneHHble Temnepa-
Typa t, v Aasnexvie p,. OHN ABNAIOTCA YCMOBUSAMM, MPU KOTOPLIX YCMOBHO CXUraloT TONANUBO (PUCYHOK 1).

Bopa B Buge napa.
Huswee sHaueHne
TennoTbl cropaHusi Hi

Boagyx
Mpoaykr
MamepeHue Fa:_lap; Zoa:.yx n c?orfglumzl
e npu t1, p1
las
npu by, pp
i

Boaa B BMAe XMaKocTu.
Bhlicliee sHayeHue
TennoTkl cropaHus H

CropaHue

Bbi0enusuieecs merno

UsmepenHbili 06bem 2as3a Tennoma caoparun H

PucyHok 1 — O6bemHasn Tennorta cropanus. CTaHgapTHbIe YCIOBUSI U3MEPEHWI U cropanns

2.10 craHpapTHble ycnoBus namepeHun (metering reference conditions): OnpeaenexHble Temnepa-
Typa b, u AaeneHne p,. OHN ABNSAIOTCA YCMOBUAMU, MPU KOTOPBIX KONUYECTBO CXKMraemoro Tonnvsa onpeaens-
eTcs YCMOBHO, U He CYLLECTBYET NMPUYMHBI & priori CHATATb YCNOBUS TakvMM Xe cambIMU, Kak U cTaHAapTHble
yCroBusl cropaHusi (pUcyHok 1).

MpumedaHue 9—BTabnuuax 2 — 5 npmeeAeHbl 3HAYEHNA PUINYECKNX BENUHUH AN KOMMOHEHTOR NPUPOA-
HOTO ra3a NPy PasHbIX CTaHAAPTHBIX YCIOBMSIX namepeHni”.

K CmaHOapmHsie ycnoeus 055 nposedeHuUs UsMepeHUll u pacyemos, MPUHAMbIE 8 PasHbIX CmpaHax, npuesedeHs! 8
npunoxexuu P.
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2.11 cyxo# npupopgHbIn ras (dry natural gas): as, B KOTOpOM MOMsipHas 4oNs1 NapoB BoAbl HE NpeBbl-
waeTt 0,00020™.

MpumedyaHue— TepMUH 8 KOHKPEMHOM MOMKOSAHUU MPUMEHSemMCS MoMbKo 8 KoHmekcme 0aHHO20 OOKY-
MeHma.

2.12 pacwupeHHasi HeonpedeneHHocmb (expanded uncertainty): Benu4yura, oripedenisrowass UH-
mepear 80Kpye pesyiibmama usmMepeHul, 8 npedesiax Komopoao, Kak MOXHO oxudamsb, Haxooumcs bonbuiasi
yacme pacripedefieHusi 3Ha4eHull, komopbie ¢ 00CmamoYHbIM OCHOBaHUeM Moanu bbi 6bimb fpunucaHsl Us-
MepsieMol sertuduHe.

ITp umey aHue— OmHocumeneHas pacluupeHHas HeornpedeneHHocmes Uy npedcmasnsem coboli OmHOWeHuUe
3HadveHus1 pacwuperHol HeonpedeneHHocmu U k peaynbmamy usmMepeHull, 8bIpaKeHHOe 8 npoueHmax unu 8 Oonsx.

3 MpuvHUMN MeTOAO0B BblYUCNEHNN

B HacToslwemM cTaHdapTe npvBedeHbl MeToAbl BEIYUCIIEHNS 3HAYEHWIA TENNOTbI cropaHusl, MIOTHOCTH,
OTHOCUTENBHOM NNIOTHOCTU U Ynchia Bo66e nioboro npupogHoro rasa, UMMTaTopa NPUPOAHOTO rasa unm Apyro-
ro roptoYero ra3oBoro TONMBa, UCXOAs U3 N3BECTHOrO KOMMNOHEHTHOro coctaea. CBOWCTBA rasa ABNsoTC aj-
OUTUBHBIMU; MPUX pacyeTe «CyMMapHOro sHaueHns» CBOWCTBa MONSA naeanbHOro NPUPOAHOIO rasa 3HayeHust
TepMOoAMHaMUYECKNX CBONCTB MHAMBUAYaMbHBIX KOMMOHEHTOB BepyT ¢ BeCamn B COOTBETCTBUMN CO 3HAYEHUS-
MW UX MOMSIPHOW A0MW. 3Ha4YeHWs1 TeMNnoTbl CrOPaHuUsi, PaccYUTaHHbIE Ha OCHOBE 3HaYeHuin o6bemHon Jonu
KOMTMOHEHTOB, 3aTEM MNepecynTLIBAOT B 3HaYEHUs A5t peanbHoro rasa, UCNonb3ys NONpaBovHbIN Koadduum-
€HT, YUMThIBAIOLWMIA HemaearnbHOCTb rasoBo cMecu (ko3 ULNEHT CKUMaEeMOCTU CMecu).

MpumeyaHune 10 — [NonpaBoYHbIV KOIDDULMEHT HA SHTANBNNIO, KOTOPLIN, B NPUHUMNE, HEOOXOAMM NPY Bbl-
YNCNeHnsaxX 3HaveHna TennoTbl CropaHns, CHUTaeTCHA HeaHavYNTENbHbIM BO BCEX peanbHbIX Cny4vanx.

B HacmosiweM cmaHOapme Memodb! 8bI4UCIIEHUS 3HaYeHUL (hU3UKO-XUMUYECKUX roka3ameriell Kadec-
mea 20proHUX 28308 OCHOBaHbI Ha pe3yfibmamax ornpedeneHuUsi KOMIOHeHMHo20 cocmasa MemodoM 2a3080U
Xpomamoepachuu, MO38ONSAUWUM USMEPUME COOepXaHUe 8CeX 8aXHbIX KOMIOHEeHMOS8 3a UCKITIoYeHUeM
800bI. [10aMOMYy 8bI4UCIIEHHOE 3Ha4YeHUE c80lCMe 2a3a OMHOCUMCS K cyXxoMy 2asy. [pu 3HayeHuU MOssipHoU
donu e00siHbIX napos, npessiarowem 0,00020, 8 3HadeHUs1 rokasameriel Kadecmea CyXo20 2asa O0IkHa
6bImb 8HECEHa rlorpasKa 8 COOMBEMCMBUU C peKoOMeHOauusamu rpunoxeHus: F.

B pasaene 10 npnBeaeHbl 3Ha4eHUSA DU3NUECKUX CBOMCTB YNCTHIX KOMMOHEHTOB NPUPOAHOTO rasa, nony-
YeHHble Ha OCHOBE 3Ha4YeHWIA MOMSIPHON 40U, MacCOBOW A0MU U 06beMHOI A0NK A1 06bIMHO UCTIONb3YEeMbIX
cTaHOapTHbIX ycrioBuin. MNpumepsl BelYMCTIEHNA NpuBeaeHbl B npunoxeHun D.

4 lMNoBeaeHue naeanbHbIX U pearbHbIX ra3oB

4.1 JQHTanbnuA cropaHuA

Haunbonee BaxHbIMU hyHAaMEHTanNbHbIMU (PU3NYECKMMU BEMUYMHAMNU, HeOBXoAUMBbIMA MPU BblYUCTIE-
HWW 3HAYEHWNIA TeNSOThI CropaHnsl, UICXOAS U3 MPUHLMMNA, NONTOXKEHHOrO B OCHOBY MeToAa, ABNSIOTCS (CTaHAapT-
Hble) MOMspHble 3HTanbNMU cropaHus Ans UAeasbHbIX a30B — KOMMOHEHTOB CMecu. 3TU BENMUYUHBI
SIBMAKOTCA CNOXHBIMU (BYHKLUSIMU TeMMepaTypbl; cneaoBaTtenbHo, Heobxoaumble 3HaYeHUs 3aBUCSIT OT CTaH-
AapTHOM Temneparypbl croparus f,. Mo npakTuieckuM coobpaxeHWsam npeanonaraeTcs, 4To cam nosib3oBa-
Tenb He BBIMOMHSIET pacyeThl, KOTOpble Aat0T COOTBETCTBYIOLUME 3HAYEHWUS] MOMSIPHOMA 3HTaNbNUM cropaHust
npu ntoboi NPoM3BONLHOM CTaHAapTHOM TemMnepaType. BmecTo sToro npusoasTcs Tabnuuel 4ns TeMnepartypbl
1, =25 °C, 20 °C, 15 °C n 0 °C. B pasgene E.1 (npunoxeHune E) paccmaTtpuBaloTcs MeToabl NonyyeHns
TabnuUYHbIX 3HAYEHWUA; BaXKHO OTMETUTb, YTO Bce 4 3HadeHust Ans nmoboro BellecTBa TepMOAMHAMUYECKA
B3aNMOCBSI3aHbl.

Ons 3HavyeHnst TeNNOTbl CropaHnst, PacCUNTaHHOrO No MBOMY 13 TPEX BO3MOXHbIX BAPUAHTOB, B MPUH-
uune, TpebyeTcs Tak HasblBaemasi sHTanbnNuiHasi nonpaska Ans Toro, YTobbl NepecunTaTh SHTaAMLMUIO nae-
anbHOro rasa npu CropaHunM rasoBoN CMecu B 3HaueHWe, COOTBETCTBYHLLee peanbHoMy rasy. OgHako oHa
06bIYHO HaCTOmMbLKO Mana, 4To et MoxHo npeHebpeub. OBocHOBaHKe, NoATBepPXAaloLee 3TO, NPUBEAEHO B
pasgene E.3 (npunoxeHue E).

1

) lMpusedeHHoe 8 opuzuHane 3HadeHue «0,00005» usmeHeHo Ha «0,00020», mak Kak enusiHue rapos 800ksi ¢ Mo-
nispHoli donell meHee 0,00020 ripeHebpexxumo Maro u He ompaxaemcs Ha 3Ha4yeHUU U mo4YHocmu onpedeneHus napa-
Mempoe rpupodHo:0 2a3a.

4
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4.2 BuluucneHue koadduumueHTa cXUMaeMoCTuH

Ana sHaveHna o6beMHON TennoTLl cropaHus TpebyeTcsa BTopas Nnonpaska, yuuThbiBatoLwas otnmyme o6b-
ema Mons peanbHoro rasa oT obbema Mona MaeanbHOro rasa, aToi NONPaBkoi NpeHebperatb Henb3s. OHa
TpebyeTcs TaKe NP BLIMUCIIEHUN 3HAYEHNI NNOTHOCTU, OTHOCUTENbHON NNOTHOCTK K Yncna Bo66e. B paspe-
ne E.2 (npunoxenue E) npueeaeHo o6ocHoBaHne cnocoba BeeaeHNA NONpaBok Ha 06bem, 06yCnoBeHHbIX
HenaeanbHOCTbIO rasa, PaccMaTpUBAOTCA NPUHUMNLE UX BBEAEHUS U NPUMEHSIEMbIE YNPOLLEHUsA, KOTopble
[aKT BO3MOXHOCTb BbINOMHUTL BLIMACIEHNA 63 NPUMEHEHNA KOMMbIOTEPHBIX NMPorpamMm.

Takue nonpaeku Ha 06bem, 06ycnoBreHHbIe HenaeanbHOCTbLIO rasa, BBOAAT C MOMOLLbIO koadduumeHTa
oxumaemoctn Z . . KoapduumneHT okumaemoctn Z . AN CTaHAapPTHBIX YCNOBUIA M3MepeHuin, paccmaTpusa-
eMbIX B pasgenax 5 — 9, paccuntbiBatoT no cneaytowen copmyne (unu no copmyne (E.17) npunoxeHus E)

2
N
Zoidly, P2)=1- Z(Xj o)l 3
=

roe cymmuMpoBaHue NpoBoaaT no BceM N KOMMNOHeHTaM cMecu. 3HaueHUA Tak HasbiBaeMoro koadduumneHTa
CYMMUPOBaHNSA \/E npusegeHbl B Tabnuue 2 (pasgen 10) ana Tpex ctaHAAPTHLIX YCIIOBUIA U3MEPEHUIA, Npea-
CTaBnsALWMX obLWN HTepec, AN BCeX KOMMNOHEHTOB NPUPOAHOTO rasa u uMuTaTopa NpUpoaHoro rasa, pac-
CMaTpuBaeMbIX B HacTosiLeM ctanaapTe. MprBeaeHbl Takke 3Ha4eHUA KO3hPULMEHTOB CRUMaEMOCTU BCEX
YNCTBIX KOMMOHEHTOB (M1 TMNOTETUYECKOTO KOADULIMEHTA CRUMAEMOCTU) Z;, HA OCHOBE KOTOPbIX GbiNK No-
nyyYeHbl 3Ha4eHUst b, CXOAS U3 COOTHOLLEHUS b; = 1 — Z. Bonee noApo6HO pekoMeHaaLym no pacdeTy Koad-
drumeHTa cxXnMmaemMocTn NpueeaeHel B pasgene E.2 (npunoxerue E).

5 BbluncneHue MOnsIpHOW TENMNOTbl CropaHusi

5.1 ApeanbHbil ras

3HavyeHue MOMAPHON TENNOTLI CropaHnsa aeansHoro rasa, onpegensemMoe UCXOAA U3 3HaYEeHUn Monap-
HOW OOMW KOMMNOHEHTOB CMeCU U3BECTHOro cocTasa, Npu TeMnepartype t1 BbIMUCACT NO cbopmyne

_ N _
Ao (t) =Y Ix; -H: ()] (4)
j=1

rae ﬁ°(t1) — 3Ha4yeHue naeansHom TENoThl CropaHnus CMecu (BbiCLUEN U HU3LLEN);
X; — MOnsipHasi A0Ns j-ro KOMMOHEeHTa;

H; (t;) — 3Ha4eHne naeanbHoi TENIOTkI CropaHus j-ro KOMMNOHEHTa (BbICLLEN UM HUASLIEH).
Yucnosble 3HaveHUs ﬁj" ana t, = 25 °C npuseneHsl B Tabnuue 3 (pasaen 10); sHaveHns Ans (ﬁj")S B3AThI
13 OPUTMHATBbHBIX TIUTEPATYPHBIX MCTOUHWKOB, NpUBeAeHHbIX B Bubnuorpaduu, a sHadeHus ana (H;'), nonyya-
FOT C MOMOLLIbIO MPUHATOTO 3HaYEHWUsI CTaHOAPTHOM 3HTanNbNUM ucnapeHus soasl Npu 25 °C (npunoxeHue B).
3HaueHua H;” ana apyrux temneparyp (¢, = 20 °C, 15 °C 1 0 °C) Taioke npuseaeHbl B Tabnuue 3. 311 3Ha-

yeHus1 BbInn onpeaeneHbl U3 3HaYeHUn ansa 25 °C B COOTBETCTBUM C METOAAMU, onucaHHbIMK B pasgene E.1
(npunoxeHue E).

MpumevyaHune 11 — 3Ha4eHus I7j He 3aBUCAT OT AaBNeHusl, cneaoBarenbHO, CTaHAapTHOE AaBrieHue cropa-
HUSI P4 HE OTHOCMTCS K Crydato naeanbHOro rasa, U ero UCKNIoHaoT U3 MPUHATOW HOMEHKNaTYpbI.

MpumeyaHue 12— 3Ha4eHne MONAPHON TENNOTLI CrOPaHUA UAeanbHOrO ra3a U ra3oBoX CMecu onpeaens-
€TCsl B HACTOSILLEM CTaHAapTe Kak NONOXUTENBHOE YMCNO. 3Ha4eHUs], NpuBeaeHHbIe B Tabnuue 3, uicrneHHOo paBHbI 3Have-
HMAM CTaHAAPTHBIX MOISIPHBIX 3HTANBLMUIA CrOPaHWA, KOTOpPbIe O6GBIYHO BbIpaXXaloT B BUAE OTPULATENBHBIX BENUYUH (2.6).

5.2 PeanbHbIn ras

B HacTosileM cTaHOapTe 3HaYeHne MOMAPHON TENNOTHI CropaHusl pearibHOro rasa NPUHUMAaEeTCsl YUC-
JIEHHO paBHbIM COOTBETCTBYHOLWEMY 3Ha4YeHUIO TENNOThI CropaHua Anda uaeanbHOro rasa.

MpumeyaHune 13— Crporuii nogxoa K BbIMUCNEHWUIO MONAPHOM TENNOTLI CrOPaHUsi pearbsHOro rasa, ucxogs u3
3HauEeHUs1 TENMINOTbI CropaHusi UAEanbHOro rasa, MOXeT NOTPe6oBaTh BLIUMCIIEHUS NONPaBKuU Ha aHTanbMuio (4.1) ana cme-
cu. Ha npakTuke ata nonpaeka Ans TMNWUHHBIX NPUPOAHbLIX FA30B O4EHb Marna u elo MOXHO NpeHebpeyb C NOrpeLHOCTbIO, He
npeebiwatowen 50 [x - monb ' (npumepHo 0,005 %), pasaen E.3 (npunoxenue E).
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6 BbluucneHue MaccoBOW TennNoTbl CropaHus

6.1 UpeanbHbiN ras

3HaveHne MaccoBOWn TensoThl cropaHua ngeanbHoOro rasa, onpegensieMmoe ucxoaa U3 3Ha4YeHuin Macco-
BOW 40NN KOMMNOHEHTOB CMECU U3BECTHOMO COCTaBa, npu Temnepartype t1 BbIYUCNAOT NO cbopmyne

At =01, (5)

rae H°(t;)— 3HaveHWe naeanbHOM (BbICLUER UMW HU3LWEN) TENNOTLI CropaHWsa CMecH, paccuuTaHHoe UCXoas
13 3Ha4YeHWIn MaccoBOM AONN KOMMNOHEHTOB rasa;
M — monfapHaa Macca cMecu, KOTOPYH BbIMMCNAIOT no dopmMyne

N
j=1

rAe X; — MonApHas A0NA j-ro KOMMOHEeHTa;
Mj — MONsIpHaa Macca j-ro KOMMOHeHTa.
B Ttabnuue 1 (pasaen 10) npuBeaeHbl 3HAYEHUA MONAPHOW MaccChl AN BCEX KOMMOHEHTOB, paccMaTpu-
BaeMbIX B HAaCTOALIEM cTaHaapTe.
MpumeHenne opmyn (5) u (6) aBNAETCA OCHOBHLIM CMOCOGOM BbIMMCNEHUS A Mpu anbTepHaTUBHOM
MeToae UCnonb3ayoT chopmyny

N N M ~
H°<t1>=z[x, 7’] -H; (ty), (7)
j=1

rae I:Ij‘-’(t1) SIBNSETCH 3Ha4YeHUeM uaeanbHOW (BbICLUEN WU HU3LLEN) TensioThbl cropaHnusi, pacCHUTaHHbIM Ha
OCHOBe 3Ha4YeHWst MacCoBOMN AOMNN j-TO KOMNOHEHTA.

Ona yoobcTtBa 3sHaveHus I:I} AN yeTbipex 3Ha4veHnn £, (25 °C, 20 °C, 15 °C 1 0 °C) npuseeHb! B Tabnu-
ue 4 (pasgen 10), uyTobbl Nonb3oBaTenb Mor n3bexarb Heo6Xo0AUMOCTU NPUMEHATL 3HaYEHNS H; B kayecTBe

WUCXOAHOM TOUKM BbIYUCIIEHMS.

UncnoBble 3HaYeHUs1, MONyYEHHbIE NO NBOMY U3 3TUX MeTOoAOB, ByayT UMeTb pacxoxaeHue He 6onee
0,01 MIX - kr ~!, KOTOpOE COOTBETCTBYET TOYHOCTN COBPEMEHHOIO YPOBHS TEXHUKM.

6.2 PeanbHbI ras

B HacTosilLemM cTaHOapTe 3HaYeHne MacCoBOIN TENNOTLI CropaHUsa peanbHOro rasa CYUTaeTCs YACNEHHO
paBHbIM COOTBETCTBYOLLEMY 3HAUEHUIO TennoThl CropaHna ANA uaeanbHoro rasa.

MpumeyvaHune 14 — OObsicHeHne u 060cHOBaHWE — cM. 5.2.

7 BbluucneHue o6BEMHOM TENNOTbI CropaHus

7.1 WpeanbHbin ras

3HaueHue TennoTbl cropaHua MaeanbHOro rasa, paccyMTaHHOe Ha OCHOBE 3HavyeHWin 06beMHoW 4onu
KOMMOHEHTOB, ANA TeMnepaTypbl CropaHnua f, CMecu U3BECTHOIO COCTaBa, U3MepPeHHbIX Npu TeMneparype f, U
AaBneHnn p,, BLIMUCASAIOT No cdopmyne

A*lty, Vit o)l =H " (1) 22, t)

R-T,

rne H °[t1, V(t2,p2)] — 3HA4eHME naeansHON (BbICLIEN UMK HUSLLE) OBLEeMHON TensoThl CropaHns CMecu,

R — yHuBepcanbHas rasosas noctosiHHas (pasHas 8,314510 Dx-monb™"-K™, pasnen B.1
(npunoxeHue B);
T, = (t, + 273,15) — abconoTHasa Temnepatypa, K.
dopmyna (8) npeactaenseT cobolt meToq BblUMCeHUs 06beMHON TennoTel cropaHvs H°cornacho ee
onpeaenenuio. Mpu ansTepHaTMBHOM MeToAe NPUMEHSIIOT dopmyny

6
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~ N ™o
Allty V (t po)1 = Y Ax; - F Tt Vit P11 ©)
j=1

roe ﬁ°[t1,V(t2,p2)] — 3Ha4yeHue uaeanbHOM (BbICLUEN UMW HU3LWeR) 06 beMHON TEMMOThl CropaHust j~ro KOMMo-
HeHTa.
[ns yoobcTea 3Ha4YeHns Hje ANA pasnNNYHbIX CTaHAapPTHBIX YCIIOBWUIA CropaHusl 1 U3MepeHuii npuseaeHsl

B Tabnuue 5 (pasgen 10), YToBkl NoMb30BaTeNb MOT M36eXaTh HEOBXOANMOCTY UCTIONL30BaHUS 3HaYeHNn H j° B

KavyecTBe UCXOAHOWM TOUKA BbIYUCIIEHUS.

YuncnoBble 3Ha4YeHWs1, norydYeHHble nobbiM M3 3TUX MeTodoB, OyayT UMeTb pacxoxaeHue He Gonee
0,01 M - kr —1, koTOpOEe COOTBETCTBYET TOUHOCTM COBPEMEHHOTO YPOBHS TEXHUKM.

7.2 PeanbHbin ras

3HaveHne 06bEeMHOM TernnNoTLl CropaHns rasa ansa Temneparypbl cropaHus t,, CMecu 3BeCTHOro cocTa-
Ba, 06beMHas J0s1s1 KOMIMOHEHTOB KOTOPOW 3MepeHa Npu Temnepartype t, 1 JaBneHnun p,, BbIMUCTAIOT Mo (op-
Myne

5 At Vit
Al Ve pal =5 1 2% (10)

rae ﬁ[t1, V (t,, py)] — 3HaYeHWe naeansHoR (BbicLIed Unu HU3LWEeNn) 06beMHOM TEMNOThl CropaHus cMecH;
Z,ix (1, 05) — KOBDULMEHT CKAMAEMOCTN CMECK MNpu CTaHOapTHbIX YCNOBUAX N3MEpeHWiA.
KoadpdomumeHT cxmmaemoctu Z,, (1, p,) BEIMACTIAIOT No chopmyne (3) ¢ UCronb3oBaHMeM 3HauyeHuin Ko-
abbuLMeHTOB CyMMUPOBaHUS /b ; , NpUBEAEHHbIX ANA MHAMBMAYANbHBIX YACTLIX BELECTB B Tabnuue 2 (pas-
aen 10).

Mpumevanune 15 —Cwm. 5.2 ans nosicHeHnsi 1 06OCHOBAHWS NPAKTUYECKOIO NOAX0AA K BEIMUCTIEHNSIM 3HaYe-
HWII TENMOTbI CropaHus pearnbHOro rasa. [NocKonbKy Nonpaeka Ha SHTanbMMio B 3Ha4eHe 0GbeMHON TENNOTLI CropaHun pe-
arnbHOro rasa npu 3TOM BbIYUCNEHWU HE BBOAMTCS, TO CTAHAAPTHOE AABMEHWE CropaHusl pq He OTHOCUTCSI K A@HHOMY
crny4ato, U OHO UCKITIOYAETCH U3 NMPUHATON HOMEHKMATYpPbI.

8 BbluucrneHue NNOTHOCTU, OTHOCUTENLHOMN NNOTHOCTU U Yncna Bo66e

8.1 UpeanbHbil ras

OTHocUTenbHaa NNOTHOCTb MAeanbHOro rasa He 3aBUCUT OT BbIDopa CTaHAapTHOrO COCTOSIHUA, U ee Bbl-
YnensaT no opmyne

d° =

=

~.
I
pN

M.
x;—L, (11)
Mair

rae d° — oTHocuTenbHas NNOTHOCTL MAeanbHOro rasa;
Mj— MOSsipHas Macca j-fo KOMMOHEHTa;
M,;,, — MonsipHas Macca Cyxoro Bosayxa cTaHAapTHOro cocTasa.
B Tabnuue 1 (pasgen 10) npuseaeHbl 3HaYeHNA MONAPHON Macchl KOMMOHEHTOB NpupoaHoro rasa. B pas-
dene B.3 (npunoxeHue B) npueegeH coctaB craHAapTHOrO BO3[dyXa; paccHATaHHoe 3HayeHue M, paBHO
28,9626 kr- kmonb1.

MnotHocTb naeanbHOro rasa 3aBUCUT OT ero tTemnepartypbl tu aaBneHus P, N ee BblHNCIAIOT No q)opmyne
p N

peltp)=| =— |2 [x; -M;], (12)
R-T )G

rae p° (t, p) — NNOTHOCTb MAeanbHOro rasa;
R — yHuBepcanbHas razosas noctosiHHas, pasHaa 8,314510 [x- monk ' - K, pasnen B.1 (npuno-
XeHue B);
T=(t +273,15) — abconioTHas Temneparypa, K.
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Yucno Bo66e naeansHoro rasa BuIYUCIAIOT No hopmyne

_ Aglty Vity.p5)]
Wolty, V (t,, py)] = == 2P22, (13)
vd
roe W° — yucno Bo66e nageansbHoro rasa;
HS°— BbIYMCAAOT No hopmynam, npuseaeHHbIM B 7.1
8.2 PeanbHbIi ras
OTHOCUTENBHYIO MMOTHOCTL PearbHOro rasa BblYUCAAIOT No hopMyne

a6 p)= S0, (14)

roe d (f, p) — OTHOCUTenNbHasA NNOTHOCTL pearnbHOro rasa;
Z,, (t, p) — KO3(PPULIMEHT CKMMAEMOCTI CyXOro BO3AyXa CTaHAapTHOroO COCTaBa;
Z.ix (t, p) — KOBMPDULNEHT CRUMaAEMOCTH rasa.
KoadpdpuumeHT cxumaemoctn Z . (¢, p) BEIMACTAIOT No dhopmyne (3), € UCnonb3oBaHUem 3HaueHNiA koad-
PULMEHTOB CyMMUpoBaHus /b j» MPUBEAEHHBIX AN UHAMBMAYaNbHLIX YACTBIX BelecTs B Tabnuue 2 (pas-

aen 10). KoatbdoumumneHT cxmumaemocTn Z,,(t, p) npuseaeH B pasaene B.3 (npunoxeHue B):
Z, (273,15 K, 101,325 kMa) = 0,99941;
Z,; (288,15 K, 101,325 «la) = 0,99958;
Z,; (293,15 K, 101,325 «fa) = 0,99963.

MNOTHOCTb pearnbHOro rasa BLIYMCAAIT Mo dopmyne

_ P (tp)
pltp)=—""1, 15
Zmix(t:p) ( )
rae p (t, p) — NNOTHOCTb pearnbHOro rasa.
YUncno Bob66e peanbHOro raza BeIMUCNSAIOT Mo hopMyrne
H [ty VAt ,
Wit Vity, p)] = el zP2)l (16)

Vd(t2,p2)

rae W — uucno Bo66e peanbHoro rasa;
ﬁs— BbluncnaloT no chopmyne (10).

MpumevyaHnune 16— Tpebyerca onpeaeneHHasi BHUMATENIbHOCTb NPU NMPUMEHEHUN €4VHUL M3MEPEHUS NPY
BbIYMCINEHUAX, NPUBEAEHHBIX B HACTOSILWEM nogpasaene, 0COGeHHO NPU BbIMUCIIEHUAX NNOTHOCTU. MNpn R, BbipaXXeHHOW B
IPKOYIIsSIX HA MOMb-KENBbBWH, P — B KMIonackansix u M — B kunorpammax Ha KUIToMOrb, 3Ha4YeHNe p aBTOMaTUYECKMN Nony-
yaertcsi B KUnorpammax Ha Kybuueckuii meTp — 3710 pekomeHayemasi eauHmua CUA.

9 TouyHOCTL

9.1 MpeuU3OHHOCTDb

9.1.1 CXoAUMOCTb U BOCNPOU3IBOAUMOCTb

MpeunsMoHHOCTb BLIMUCIIEHHOrO 3Ha4YeHUA bU3NUYEecKoro CBONCTBA, KOTOPaA ABMNAETCA pesyrnbraToM
TOMbKO CAYyYalHbIX MOrPeLHOCTeN aHanu3a, MoXeT ObiTb BhipaXeHa B TepMUHAX CXOAUMOCTU WU BOCNpo-
WU3BOAMMOCTMU.

CXoANMOCTb — 3HaYeHne, HKE KOTOPOro ¢ onpeaeneHHon JOBEepPUTENbHON BEPOATHOCTLIO HAX0AUTCS
abcontoTHasa pasHoCTb Mexay AByMsl NocneaoBaTenbHbIMK pesynbTataMmu UCNbITaHUA, NOMYYEeHHBIMU OAHUM U
TeM Xe MeTOI0M Ha WAEHTUYHOM UCTILITYEMOM MaTepuarne o4HUM U TeM Xe onepaTtopoM ¢ NPUMEeHeHUeM of-
HOTO 1 TOro e 0bopyaoBaHUs B 04HOWM 1 TOM e nabopatopun B npedenax KOpoTKOro MPOMeXyTka BpeMeHU.
Mpu OTCYTCTBUM APYIUX YKasaHW oBepuTenbHan BEpOATHOCTL paBHa 95 %.

8
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BOCI‘IpOMBBO,ClIAMOCTb — 3HaYeHue, HUKe KOTOporo ¢ onpep,eneHHoﬁ ,EIOBepI/ITeJ'IbHOI;i BEPOATHOCTbLIO Ha-
xoouTcsl abCconoTHaA PasHOCTb MeXay ABYMSI OOUHOYHBIMW pe3ynbTaTaMy UCNbITaHUA, NOMYYEHHBIMU OAHUM
1 TeM XXe MeToaomM Ha UAeHTUYHOM UCMbITYeMOM MaTepuane pasfin4HbiMn oneparopamMun ¢ nCnonb3oBaHnem
pasnuuHoro obopyaoBaHWA B pasHbix nabopatopusix. Mpu OTCYTCTBUM ApYrMX yKasaHui AoBepuTenbHas
BEpOSITHOCTb pasHa 95 %.

3HauyeHue BTOpOro nokasatens obbMHO 3HauuTenbHO Gonblue, Yem nepeoro. Kaxaas oueHka npeunsu-
OHHOCTU BbIYUCNEHHOTO 3Ha4YeHUs (hU3NYECKOro CBOMCTBA 3aBUCUT TOMBbKO OT NPELU3NOHHOCTU aHanuTuyec-
KX AaHHbIX.

06u.w|e MNOHATUA CXOAUMOCTU U BOCNPOU3IBOANMOCTU MOXKHO NPUMEHATL He TOJIbKO K ¢)I/I3I/NeCKMM cBOWM-
CTBaM, BLIYUCMIAEMbIM MO pesynsrataM onpeaeneHnsl coctana, HO Takke U K cogepkaHuio KaXkaoro KOMNOHeH-
Ta, onpedeneHHOro NpW aHanuae, Ha OCHOBE KOTOPOrO MNony4aloT 3TU cBoicTBa. CnegoBaTenibHO, OLEHKU
CXOAUMOCTU UM BOCNPOU3BOAUMOCTU 3HaYEHNS (hU3NYECKOTO CBOMCTBA MOXXHO NOJTYYMTb OAHUM U3 ABYX OYe-
BUAHO 3KBUBANEHTHbIX CI'IOCOGOB, a AMEHHO:

a) C NOMOLLbIO NPAMOro nNnpuMMeHeHuUd npuBeaeHHbIX Bbille onpe,qeneHwﬁ K MOBTOPHBLIM BbIYUCIIEHNAM
uccriegyemoro (ousm4eckoro CBOMCTBa, T.e. No hopmyne

N _qu2
2(Y; -Y)?
AY =242|52 | | (17)

n-1

rae AY — oueHKa CXOOMMOCTU UMW BOCMPON3BOANUMOCTA Y,
Yi_ 3HayeHune (prU3nM4ecKoro CBOUCTBA, BbIMUCIIEHHOE NO pe3ynbraTtaMm /-fo aHanuaa rasa;

Y — cpeaHeapudMeTnyecKoe 3HaueH1e 13 n 3Ha4yeHun Y,

MpnumedaHue 17 — B OTHOWEHUN onpeaeneHnii CXOAMMOCTU U BOCNPON3BOAUMOCTU, UX UHTepNpeTaumm B
TePMUHaXxX CTaHAAPTHOIO OTKMOHEHUs] COBOKYNHOCTM 3HAa4YEeHWUN, 3agaBaemMbix hopmynon (17), n B OTHOEHUM NPOUCXOXK-
AeHus koaduumeHTa 2,/ 2 B Hem, cM., Hanpumep, [1].

b) obbeaunHss onpedeneHHbIM 06pa3oM OLEHKN CXOAMMOCTU UM BOCTPOUM3BOAMMOCTU codepXaHus
Kayk4oro KOMMoHeHTa, M3MepeHHOro NPy aHanuae rasa, CooTBeTCTBYOLWME hopMynbl 06beanHeHus npuseae-
Hbl B 9.1.2 1 9.1.3 (BbIBOA 3TUX bOopMyn — CM. npunoxeHune H).

MpnumeydaHue 18— Ha npaktvke sKBUBaNeHTHOCTb NPeaoXeHHbIX cnocoboe a) u b) oTkpbiTa aAnst obeyxae-
Hus. MpyynHa B TOM, YTO CTATUCTUYECKasi CBSI3b MeXay MeToAamu npeanonaraet, YTo NOBTOPHO NOMyYeHHbIe pesynbraThl
aHanvaa MeloT raycCoBckoe (HopManbHoe) pacnpeaeneHue ans CoaepKaHns Kakaoro KOMMOHEHTa U YTO 3TO TaKxke Bep-
HO Ans Habopa BbIYMCIIEHHbIX 3Ha4YeHUI hnanHeckmx ceoicTB. OnbIT NoKasar, YTo 9TV KPUTEPUU OBbIYHO HE BbIMOMHSIOT-
cs1, oco6eHHo ans ManbiX HaGopPOB AaHHbBIX U/MNU HABOPOB, cogepXKalmx BeIGPOCHI.

9.1.2 OueHKa cXxo0AMMOCTHU

CxognmocTb AH 3Ha4yeHus TennoTel cropaHusa H npu 95 %-HomM goBepUTENbHOM YPOBHE MOXHO Bbl-
yncnuTs no dopmyne (17) (samerHus Y Ha H) unu NpsiMo No gaHHbIM aHanuaa, NPUMeHsIsi COOTBETCTBYIO-
wme dopmynsl:

a) ecnu npoaHanuanMpoBaHbl BCe KOMMOHEHThI, 3a UCKIoYeHeM MeTaHa (j = 1), a ero cogepkaHue Bbl-
YNCMIAKOT NO PasHOCTU, TO

12
N
AHp =3 218X -(H; =HO1? (18)
j=2

rae AHme— oUeHKa CXoAMMOCTU BbIMUCIIEHHOrO 3Ha4YEeHWs TennoThl CropaHns UaeanbHOW CMecu rasa (Ha
OCHOBE 3Ha4YeHUIN MONAPHON M 06bEMHOM 40NN KOMMOHEHTOB);
AX; — olieHKa CXOAMMOCTY MOSAPHOW 0NN j-r0 KOMMOHEHTa B cMeck U3 N KOMMNOHeHTOB;

H;— 3Ha4veHne TennoTbl cCropaHna j-FO KOMMOHEeHTa, pacCMaTpMBaeMoro Kak naeanbHbIA ras;

H; — 3HaveHune TENNOoThl CropaHusa ANa MeTaHa, paccMaTpuBaeMoro Kak naeanbsHbli ras;
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b) ecnu npoaHanmsnpoBaHbl BCe KOMNOHEHTHI, BKNO4YaA MeTaH, TO

V2

AH = Z[Ax (H -Ho 1P, (19)
j=1

rae, HeCMOTpPA Ha TO, YTO AH:nix BbIYMCNAETCA C UCNOMb30BaHUEM HOPMaNU30BaHHBIX MOMSIPHBLIX AoNeNn Xj, AXj

ABMSAETCA OLIEHKON CXOAUMOCTU onpeaeneHns MonapHON 40NN j-ro KOMNOHeHTa B cMecu U3 N KOMNOHEHTOB A0
npoBedeHUsl HopManusauum cocTaBa ra3oBoi CMeCu.

OueHky cxoaMMOCTU Ad OTHOCUTENLHOM NIIOTHOCTU N Ap NAIOTHOCTU MOXHO BbIYUCTIUTL MO CReayowmnm
chopmynam, COOTBETCTBEHHO:

Ad = ; (20)
Mair

Ap =2M-P (21)
R-T

rae A M — ougHKka cxoauMocTy onpeaeneHns cpegHein MonsapHoU maccbl M NpupoaHoro rasa, KOTOPYHO Bbl-
YUCNAT Mo hopMynam:
- Ans cnydas a)

12

N
Z[ij -(M; _M1)]2 ; (22)
j=2
- Ans cny4as b)
12
Z[Ax (M, -M2L (23)

rae M,— MonsipHasi Macca j-ro KOMMoHeHTa.
Ou,eHKy cxoaumocTu AW uncna Bo66e MoxHO BblMMCUTE No dhopmyrne

12
AW =W [A”] {ﬂf . (24)
H 2d

Kak n ans 3HayeHus TensioTbl CropaHnus, OLUEHKU cxoauMocTu AM, Ad, Ap n AW MOXHO Takke onpeae-
NUTb C NOMOLLbIO BBIYUCIIEHNA CTAaHAAPTHOMO OTKNOHEeHUs Habopa BbIYUCIIEHHbIX 3HAYEHUI1 CBOMCTBA [T.e. No
dopmyne (17), 3ameHuB YHa M, d, p u W, cOOTBETCTBEHHO], €CN aHanM3bl cocTaBa ObiNu BbINONHEHbI B COOT-
BETCTBUM C onpeaeneHmeM cXoanmocTn, npuseaeHHbIM B 9.1.1. OgHako npu 3TOM BCe-Taku y4UTbIBaOT Npu-
MeuvaHue 18 K 9.1.1.

MpumeuaHue 19— Bknag cxoaumoctn AZ BblUMCIIEHHOIO KO3dhduumeHTa cxumaeMmoctn Z B obwyio cxoau-
MOCTb AH 3HaueHUs1 06bEMHOM TENNOTbI CFOPaHNA Marn U NO3TOMY He YYMTbIBAETCS B NPUBEAEHHON Bbiwe hopmyne; noao-
6HbIM oOpa3oMm, BknagoMm AZ B 0O6LlWyl0 CXOAWMOCTb Ap MMOTHOCTU pearnbHOro rasa, Ad OTHOCUTENLHOM NNOTHOCTU
peanbHoro rasa u AW uucna Bo66e peanbHoro rasa taicke npeHebperaior.

9.1.3 OueHka BOCNpoU3IBOoAUMOCTHU

OueHkn BocnponssoanumocTn AH, Ad, Apu AW 3HauyeHWin TennoTbl CropaHns, OTHOCUTENbHOM MTOTHOC-

*
T, NNOTHOCTU 1 Yncna Bobbe MoxHO BblMMCNUTL Mo hopmynam (18) — (24) npu ycnosuu, 4YTo A, Ax;B
copmynax (18), (19), (22) n (23) Tenepb onpeaensoTCa Kak COOTBETCTBYHOLLME OLLEHKA BOCMPON3BOAUMOCTH

M3MepeHNs MONSIPHON [oNK X;. ST OLIEHKW BOCTIPOM3BOAMMOCTY TaKKe MOXHO OMpPeAeniTb, YMHOXKast Ha MHO-
XUTenb 24/2 cTaHaapTHoe OTKJ'IOHeHI/Ie COBOKYMHOCTW BbIYMCNEHHBIX 3HAa4YeHWI H, d, p unn W, ncnonbays gop-

Myny (17), ecnu pesynestaTel aHanmnsa cocTasa rnosiydeHbl B YCITOBUSX BOCTPOU3BOAMMOCTU B COOTBETCTBUN C
onpegeneHnem 3Toro NOHATUA, NpusegeHHsIM B 9.1.1.

10
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9.2 MpaBUNbLHOCTbL

OueHKN NPeunsMoHHOCTU aHaNUTUYEeCKUX AaHHbIX He MOryT paccMaTpuBaTbCA Kak umerowmne Ka-
Koe-nnbo 3HavYeHne Anst OLUEHKN NPaBUNbHOCTM 3TUX AaHHLIX; BMOMHE BO3MOXHO MPW BLICOKON NPeLn3noHHOC-
TW NonyvyeHne HenpasBUIbHbIX AaHHbIX.

MpaBunNbHOCTL BLIMUCIIEHHOMO 3HAYEHUS MokKasaTens kayecTBa NPUPOAHOro rasa MOXeT paccmaTtpu-
BaTbCA Kak KOMOWHaUWs TpeX HE3aBUCUMBIX UCTOUHUKOB CUCTEMATUUYECKON NOrPEeLHOCTU, 8 UMEHHO!

a) HeonpepgeneHHocTel TabNUYHbIX A4aHHbIX, NPpUBeAeHHbIX B Tabnuuax 1 — 5;

b) cuctemaTuyeckoin NorpeLHoCTU MeToa BbIMUCNEeHNs!, B KOTOPOM UCMONb3YIOTCA 3TU AaHHbIE;

C) HeonpeaeneHHOCTEN (B OTAMYME OT NPELM3NOHHOCTM) aHanUTUYEeCKUX AaHHbIX, UCMOMb3yeMbIX Npu
BbIYUCAEHUAX.

Ha npakTuke TpyaHO MOMYYUTb YUCTEHHBIE OLEHKW NPaBUbHOCTN U3-3a HeaocTaTka afekBaTHOW UH-
dopmauunn; Hanpumep, obpalleHne K opurMHanbHbIM UCTOYHUKaM TabnUYHBLIX 4aHHBIX YacTo No3BonseT obHa-
PYXUTb UHDOPMaLMIO, KacaloLLyocsl TOMNBKO MPELU3UOHHOCTU (CM. B 3TOM KOHTEKCTe obCyxaeHne MeTaHa,
npuBeaeHHoe B NpunoxeHnn G), 1 To e camoe 4acTo BePHO ANns aHanUTUYeCKux AaHHbIX. Kpome Toro, cTpo-
riA nogxod mor 6bl 4aTb oUeHKy abCcomnMoTHOrO 3Ha4YeHUA HeonpeaeneHHOCTN, Toraa Kak Ha NpaKTUKe YacTto
TpebyeTca oueHKa HeonpeaeneHHOCTN 3HaYeHNUs NoKasaTens kayecTsa OTHOCUTENbHO HEKOTOPO BbIBpaHHON
TOYKW. Hanpumep, 3Ha4eHUA TennoTbl CropaHusi YHacTo CPaBHUBAKOT CO 3HAYEHUEM TENNOTbI CropaHnsl YACTOTO
MeTaHa. B 3ToM cnydae HeonpeaeneHHOCTb NPUHATOro 3Ha4YeHUA TennoThl CropaHna MeTaHa He AaeT Bknaaa B
HeonpeaeneHHOCTb 3Ha4YEHUs TENMOThl CropaHusl MPUPOAHOro rasa UNKu B PasHOCTb MeXAy 3HaYeHUsAMU Tern-
NOTbI CropaHnst ABYX PasfnYHbIX NPUPOAHLIX ra3oBs.

OnbIT Nokasan, 4To Ha OTHOCUTENbHbLIE HeonpeaeneHHOCTU 3HaYeHNA paccMmaTpusaemMblx 3aecb dusnyec-
KX CBOVCTB GorbLue Bcero 6yayT BMUSITb HeonpeaeneHHOCTU aHanUTUYEeCKUX AaHHBIX 1 YTO BKIaAb! OT Heonpeae-
NeHHocTen TabnMyHbIX OaHHBIX M CUCTEMAaTMHECKOW MOrpPeLHOCT MeToda BbiMUCNeHUs ByayT o4YeHb Marbl.
OxunpaaeTcst, 4To BKaabl OT TabNUYHBIX AaHHbIX ByayT meHee 0,05 %, a OT cMeLleHa MeToaa BbluMCTIeHUs ByayT
meHee 0,015 %. 3TMM BKNagamMu MOXHO NpeHebpedb NO CpaBHEHUIO C HEONPeAEeNeHHOCTLIO aHanNUTUYECKUX
OaHHbIX, NOMyYeHHbIX MPY aHanuse TUMMYHOW CMeCcK NPUPOAHOTo rasa, cogepxatlen or 12 4o 20 KOMMOHEHTOB.

B Tex crnyyasix, korga Bkriagbl OT HeonpeAeneHHOCTeNn TabnuyHbIX AaHHbIX U OT CMeLLleH!sl MeToAa Bbl-
YNCNEeHWN ABNSAKTCA 3HAYMMBIMI MO CPABHEHUIO C aHANUTUYECKOW HeonpeaeneHHOCTLIO (Hanpumep Anst Bbl-
COKOTOYHOTO aHanMsa cMeceill TOMbKO Masrioro 4ucria KOMMOHEHTOB U, BO3MOXHO, B Oyaywem, nocne
yny4LleHnUs TOYHOCTW aHanmnsa NpupoaHOro rasa), MoxeT noTpeboBatbest 6onee cTpornin Noaxoa, OCHOBaHHBLIN
Ha Gonee TOUHOW OLEHKE MCTOMHMKOB CUCTEMATUYECKON NOTPELLIHOCTH, NepeYncneHHbIX B a), b) u c).

9.3 lNpeacTtaBneHue pe3ynbTaToB

Uncno sHavawmx umudp, KoTopoe cneayeT NpUBoAUTb ANS 3HaYeHUs KaXkaoro nokasaTena kayectsa npu-
podHOro rasa, AOMKHO OTpakaTbh OXWAaeMyl TOMHOCTb BbIMUCIIEHUsI onpedensaemMoro nokasatens. Jaxe B
cryvyae «COBEpLUEHHOrO» aHanmsa pesynsrar BbIMUCMEHUA AN CMecell He cneayeT 3anucbiBaTb C YUCNIOM
3HavaLlmx uudp nocre 3ansaToun, NpeBbILLaLWUM:

3HauYeHne MOMNSAPHON TENMOTLI CTOPaHUS . . . .« « v v @ @ v o o v . . 0,01 Kk - Monb™"
3HAYeHNE MACCOBOM TEMMOTHI CFOPaHUS . . .« « v v v v v v o v o o . . 0,01 MIOx - kr™"
3HaYeHNe OOBEMHOM TEMMOTHI CTOPAHUST . . .+ « v & v @ v v o v o o . . 0,01 MOx - m~2
OTHOCUTENBHYIO MMOTHOCTD .« & & v v v v e e e e e e e e e e e e e 0,0001
MAOTHOCTB .+« & v v v e e e e e e e e e e e e e e e e e e e e e e e 0,0001 kr-m~°
WMCHo BOBBE . . . . e e 0,01 MOx - M~

Heobxoaumo, ofHako, 0bpaTuTb BHUMaHWUE Ha TO, ASUCTBUTENbHO W aHanUTUYecKue AaHHble NoaTBep-
XOaloT BO3MOXHOCTb 3aM1MCK peaynbTaTta B YCTaHOBMEeHHbIX eAUHULLIaX C TaKUM YMCNOM 3Havawmx umdp nocne
3anATon, U, ECNA HET, creayeT COOTBETCTBEHHO YMEHbLUMTL UX YACHIO.

10 Tabnuubl pekoOMeHAYeMbIX AaHHbIX

Tabnwuya 1— MonsipHble Maccbl KOMMOHEHTOB NPUPOAHOIO rasa

KomnoHeHT 3HaueHue, Kr- KMonb ' KomnoHeHT 3HaveHue, Kr - kmons ™'
1 MeTtaH 16,043 5 2-MetunnponaH 58,123
2 OtaH 30,070 6 H-lleHTaH 72,150
3 lMponaH 44,097 7 2-MemunbyTaH 72,150
4 p-byTtaH 58,123 8 2,2-[lumeTvnnponax 72,150

11
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OxkonyaHue mabnuusi 1

KomnoHeHT 3HaueHue, Kr - KMonb ™' KomnoHeHT 3HaveHue, Kr - kMonb
9 nw-lekcaH 86,177 35 beHson 78,114
10 2-MeTunneHTaH 86,177 36 Tonyon 92,141
11 3-MeTunneHTaH 86,177 37 3mmnb6enson 106,167
12 2,2-lumeTnnbyTan 86,177 38 o-Kcunon 106,167
13 2,3-AumeTnnbyTan 86,177
14 n-lentaH 100,204 39 MetaHon 32,042
15 n-OkTaH 114,231 40 MeTtaHTtnon 48,109
16 w-Honan 128,258
17 H-lexan 142,285 41 Bopopoa 2,0159
42 Bopa 18,0153
18 O1uneH 28,054 43 Cynbtma sBogopoaa 34,082
19 lNponuneH 42,081 44 Ammunak 17,030 6
20 1-byteH 56,108 45 Llnanug Bogopoaa 27,026
21 umc-2-byTeH 56,108 46 MoHookena yrnepoaa 28,010
22 TpaHc-2-ByTeH 56,108 47 Kap6onuncynbcug, 60,076
23 2-MeTUnnponeH 56,108 48 [Owcynetug yrnepoga 76,143
24 1-NeHTeH 70,134
49 [enui 4,002 6
25 lMponagneH 40,065 50 HeoH 201797
26 1,2-bytagvneH 54,092 51 AproH 39,948
27 1,3-bytagueH 54,092 52 Asot 28,0135
53 Kucnopoa 31,998 8
28 AueTtnneH 26,038 54 HOwokewnp yrnepoga 44,010
55 [Ownokeung cepol 64,065
29 LwvknoneHTaH 70,134 56 MoHookeug gnasoTa 44,0129
30 MeTtunuuknoneHTaH 84,161 57 KpunToH 83,80
31 OTunuuknoneHTaH 98,188 58 KceHoH 131,29
32 LwvknorekcaH 84,161 Bospyx 28,962 6
33 MeTtunuuknorekcaH 98,188
34 3TnnumknorekcaH 112,215

MpumeyaHune— 3Ha4eHNA MONAPHOW MACChbl YUCNEHHO PAaBHbl 3HAYEHUSIM OTHOCUTENBHOW MOMEKYNAPHON
MacChbl, NONTYYEHHON C MOMOLLBIC NCNONB30BAHUS1 OTHOCUTENBHBIX aTOMHbIX MACC /1151 OCHOBHbIX BXOASILLMX SNEMEHTOB,
roe umndpa B ckobkax sIBrsieTcsl HeONpeAeneHHOCTbIo B nocneaHen npusogumon undpe [2].

C 12,011 (1)

H 1,007 94 (7)

0 15,999 4 (3)

N 14,006 74 (7)

S 32,066 (6)

Insi coeguHenwii, cogepxawmx C nvnu S, npueegeHHasn MonsipHas macca bblna okpyrneHa Ao TpeTbero AeCATUUHO-
ro 3Haka; gns Apyrmx coeguHeHuii NPUBOANTCS HYeTBEPTHIN AECATUYHBINA 3HaK. 3HaYeHne AN OCYLWEHHOTO BO3AyXa CTaH-
AapTHOro coctaBa npueegeHo B Tabnuue B.2 (npunoxeHve B) Takke 0o 4eTBepTOro A4eCsATUHHOIO 3HaKa.

Ta6nuua 2— KoacpduumeHTsl CKUMAEMOCTU 1 KOIDPUUNEHTBI CYMMUPOBAHUA A1 KOMNOHEHTOB NPUPOAHOTO
rasa Ainsi paanuyHbIX CTaHAAPTHLIX YCMOBUN U3MEPEHNI

Bce sHaueHus, 3a ucknioyeHnem KosdpuumeHToB CyMMUpPOBaHNS AN BOAOPOAA, renusi (MepecuntaHbl) n HeoHa
(oueHeHbl), B3aTHI U3 [3].

0°C, 101,325 kNa 15 °C, 101,325 klNa 20°C, 101,325 kMNa
KomnoHeHT

z Vb z Jb z Vb
1 MetaH 0,997 6 0,0490 0,998 0 0,044 7 0,998 1 0,043 6
2 OTtaH 0,9900 0,100 0 0,991 5 0,092 2 0,9920 0,089 4
3 Mponan 0,978 9 0,1453 0,982 1 0,1338 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-MetunnponaH 0,958 0,204 9 0,968 0,178 9 0,971 0,170 3
6 n-MeHTan 0,918 0,286 4 0,937 0,2510 0,945 0,234 5
7 2-Metun6yTaH 0,937 0,2510 0,948 0,228 0 0,953 0,216 8
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0°C, 101,325 kla

15°C, 101,325 klMa

20 °C, 101,325 kl1a

KomnoHeHT
z b z Vb z Vb
8 2,2-AvmeTtnnnponaH 0,943 0,2387 0,955 0,212 1 0,959 0,202 5
9 H-lekcaH 0,892 0,328 6 0,913 0,295 0 0,919 0,284 6
10 2-MeTunneHTaH 0,898 0,3194 0,914 0,293 3 0,926 0,272 0
11 3-Metunnentan 0,898 0,3194 0,917 0,288 1 0,928 0,268 3
12 2,2-AumeTunbyTaH 0,916 0,289 8 0,931 0,262 7 0,935 0,255 0
13 2,3-OumetunbyTaH 0,910 0,300 0 0,925 0,273 9 0,934 0,256 9
14 n-FentaH 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 0 0,817 0,427 8
16 H-HowHaH 0,613 0,622 1 0,710 0,538 5 0,735 0,514 8
17 n-OexaH 0,434 0,752 3 0,584 0,645 0 0,623 0,614 0
18 OTnneH 0,992 5 0,086 6 0,993 6 0,080 0 0,994 0 0,077 5
19 MponwuneH 0,981 0,137 8 0,984 0,126 5 0,985 0,122 5
20 1-byteH 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 0,1817 0,969 0,176 1
22 TpaHc-2-byteH 0,961 0,197 5 0,968 0,178 9 0,969 0,176 1
23 2-MetunnponeH 0,965 0,187 1 0,971 0,170 3 0,972 0,167 3
24 1-MeHTeH 0,938 0,249 0 0,949 0,225 8 0,952 0,2191
25 lMponaaveH 0,980 0,141 4 0,983 0,130 4 0,984 0,126 5
26 1,2-bytagueH 0,955 0,212 1 0,963 0,192 4 0,965 0,187 1
27 1,3-bytagueH 0,966 0,184 4 0,971 0,170 3 0,973 0,164 3
28 AueTtuneH 0,991 0,094 9 0,993 0,083 7 0,993 0,0837
29 LwuknoneHTtaH 0,935 0,255 0 0,947 0,230 2 0,950 0,223 6
30 MeTunumknoneHTaH 0,902 0,313 0 0,921 0,281 1 0,927 0,270 2
31 3munumknoneHTaH 0,841 0,398 7 0,876 0,352 1 0,885 0,339 1
32 UwknorekcaH 0,897 0,320 9 0,918 0,286 4 0,924 0,2757
33 MeTwunuyuknorekcaH 0,855 0,380 8 0,886 0,337 6 0,894 0,325 6
34 3TtunumknorekcaH 0,770 0,479 6 0,824 0,4195 0,838 0,402 5
35 beH3son 0,909 0,3017 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 3munbeHson 0,764 0,485 8 0,823 0,420 7 0,837 0,4037
38 o-Keunon 0,737 0,512 8 0,804 0,442 7 0,821 0,423 1
39 MetaHon 0,773 0,476 4 0,872 0,357 8 0,892 0,328 6
40 MeTtaHTnon 0,972 0,167 3 0,977 0,151 7 0,978 0,148 3
41 Bopopoa 1,000 6 -0,004 0 1,000 6 -0,004 8 1,000 6 -0,005 1
42 Bopa 0,930 0,264 6 0,945 0,234 5 0,952 0,2191
43 Cynbdumg Bogopoaa 0,990 0,100 0 0,990 0,100 0 0,990 0,100 0
44 Ammunak 0,985 0,122 5 0,988 0,109 5 0,989 0,104 9
45 Uwnanung Bogopoga 0,887 0,336 2 0,912 0,296 6 0,920 0,282 8
46 MowHookeug yrnepoaa 0,999 3 0,026 5 0,999 5 0,022 4 0,999 6 0,020 0
47 Kap6onwn cynbung 0,985 0,1225 0,987 0,114 0 0,988 0,109 5
48 Oucynbdwug yrnepoaa 0,954 0,214 5 0,962 0,194 9 0,965 0,187 1
49 lenuii 1,000 5 0,000 6 1,000 5 0,000 2 1,000 5 0,000 0
50 HeoH 1,000 5 0,000 6 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 Asor 0,999 5 0,022 4 0,999 7 0,017 3 0,999 7 0,017 3
53 Kucnopog 0,999 0 0,0316 0,999 2 0,028 3 0,999 3 0,026 5
54 Ovokenp yrnepopa 0,993 3 0,081 9 0,994 4 0,074 8 0,994 7 0,072 8
55 Ovokeung cepebl 0,976 0,154 9 0,979 0,144 9 0,980 0,1414
Boagyx 0,999 41 — 0,999 58 — 0,999 63 —
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Tabnunua 3— 3Ha4yeHWs MONSPHON TEMNOTbLI CropaHnst KOMMOHEHTOB NPUPOAHLIX ra30B MPU PasnuyHbIX CTaHAapT-
HbIX YCITOBWSAX CropaHusi Ans naeanbHoro rasa
Bce anauenus H (25 °C), 3a ncknioueHvem vetana (npunoxenve G) B3atol ua [3]; sHadenus H (£, 25 °C) u BCe aHa-

yeHusi H1°(t1) nony4eHsl U3 HS°(25 °C) ¢ nomMoLLbio creuunanbHbIX BbIMUCTEHWI, NPUBEAEHHbIX B pasgerne E.1 (npunoxe-
Hue E).

3HaveHne ngeansHoW MOMAPHOW TEMNOThI CrOPaHWUA KOMMOHEHTa H’ KK - mons !

KomMnoHeHT 25 °C 20 °C 15 °C 0°C

Bricliee Huswee Bricwee Huswee Bricwee Huswee Bricwee Huswee
1 MertaH 890,63 802,60 891,09 802,65 891,56 802,69 892,97 802,82
2 JtaH 1560,69 1428,64 1561,41 1428,74 1562,14 1428,84 1564,34 1429,12
3 MponaH 2219,17 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-MeTtnnnponaH 2868,20 2648,12 2869,38 2648,26 2870,58 2648,42 2874,20 2648,83
6 n-MeHTaH 3535,77 3271,67 3537,17 3271,83 3538,60 3272,00 3542,89 3272,45
7 2-MetunbyTaH 3528,83 3264,73 3530,24 3264,89 3531,68 3265,08 3535,98 3265,54
8 2,2-OumeTtunnponaH 3514,61 3250,51 3516,01 3250,67 3517,43 3250,83 3521,72 3251,28
9 n-lekcaH 419495 3886,84 | 4196,58 3887,01 4198,24 3887,21 4203,23 3887,71
10 2-MeTtunneHTaH 4187,32 3879,21 4188,95 3879,38 | 4190,62 3879,59 | 4195,61 3880,09
11 3-MeTtunneHTtaH 4189,90 3881,79 | 4191,54 3881,97 | 4193,22 3882,19 | 4198,24 3882,72

12 2,2-IumeTunbyTaH 4177,52 | 3869,41 | 4179,15 | 3869,59 | 4180,83 | 3869,80 | 4185,84 | 3870,32
13 2,3-IumetunbytaH 4185,28 | 3877,17 | 4186,93 | 3877,36 | 4188,60 | 3877,57 | 4193,63 | 3878,11

14 nH-Tentan 4853,43 | 4501,30 | 4855,29 | 4501,49 | 4857,18 | 4501,72 | 4862,87 | 4502,28
15 H-OkraH 5511,80 | 5115,66 | 5513,88 | 5115,87 | 5516,01 | 5116,11 | 5522,40 | 5116,73
16 H-HonaH 6171,15 | 5730,99 | 617346 | 5731,22 | 617582 | 5731,49 | 618291 | 573217
17 H-[ekan 6829,77 | 6345,59 | 6832,31 | 6345,85 | 6834,90 | 6346,14 | 6842,69 | 6346,88
18 OtuneH 1411,18 | 1323,15 | 1411,65 | 1323,20 | 1412,11 | 1323,24 | 1413,51 | 1323,36
19 TponuneH 2058,02 | 1925,97 | 2058,72 | 1926,05 | 2059,43 | 1926,13 | 2061,57 | 1926,35
20 1-byten 2716,82 | 2540,76 | 2717,75 | 2540,86 | 2718,70 | 2540,97 | 2721,55 | 2541,25
21 uwmc-2-byteH 2710,0 2533,9 2711,0 25341 27119 2534,2 2714,9 2534.6
22 TpaHc-2-byteH 2706,4 2530,3 2707,4 2530,5 2708,3 2530,5 27111 2530,8
23 2-Metunnponex 700,2 25241 2701,1 25242 2702,0 2524.,3 2704,8 25245
24 1-NMeHteH 3375,42 | 315534 | 3376,57 | 315545 | 3377,75 | 3155,59 | 3381,29 | 3155,92
25 lMponaguen 1943,11 | 1855,08 | 1943,53 | 1855,08 | 1943,96 | 1855,09 | 194525 | 1855,10
26 1,2-bytagveH 2593,79 | 2461,74 | 259445 | 2461,78 | 259512 | 2461,82 | 2597,13 | 2461,91
27 1,3-bytagnen 2540,77 | 2408,72 | 2541,43 | 2408,76 | 2542,10 | 2408,80 | 2544,13 | 2408,91
28 Auetnnen 1301,05 | 1257,03 | 1301,21 | 1256,98 | 1301,37 | 1256,94 | 1301,86 | 1256,79
29 UwuknoneHTtaH 3319,59 | 3099,51 | 3320,88 | 3099,76 | 3322,19 | 3100,03 | 3326,14 | 3100,77

30 MetunuuknoneHtaH | 3969,44 | 3705,34 | 3970,93 | 3705,59 | 3972,46 | 3705,86 | 3977,04 | 3706,60
31 3TunumknoneHtaH 4628,47 | 4320,36 | 4630,19 | 4320,63 | 4631,95 | 4320,92 | 4637,27 | 4321,75
32 LwvknorekcaH 3952,96 | 3688,86 | 3954,47 | 3689,13 | 3956,02 | 3689,42 | 3960,67 | 3690,23
33 MetunumknorekcaH 4600,64 | 4292,53 | 4602,35 | 4292,78 | 4604,09 | 4293,06 | 4609,34 | 4293,82
34 JTunumknorexkcax 5263,05 | 4910,92 | 5264,98 | 4911,19 | 5266,95 | 4911,49 | 5272,88 | 4912,29

35 BeHson 3301,43 | 3169,38 | 3302,15 | 3169,48 | 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 3tun6eHson 4607,15 | 4387,07 | 4608,32 | 4387,20 | 4609,53 | 4387,37 | 4613,14 | 4387,77
38 o-Keunon 4596,31 | 4376,23 | 459746 | 4376,34 | 4598,64 | 437648 | 4602,17 | 4376,80
39 MeTaHon 764,09 | 676,06 | 764,59 | 676,14 | 76509 | 676,22 | 766,59 | 676,44
40 MetanTuon 1239,39 | 1151,36 | 1239,83 | 1151,39 | 1240,28 | 1151,41 | 1241,63 | 1151,48
41 Bogopog, 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 Cynboua Bogopoaa | 562,01 517,99 | 562,19 | 517,97 | 562,38 | 517,95 | 562,94 | 517,87
44 Ammnak 382,81 316,79 | 383,16 | 316,82 | 383,51 316,86 | 384,57 | 316,96
45 Lnanug Bogopoga 671,5 649,5 671,6 649,5 671,7 649,5 671,9 649,4
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Okonyarue mabnuust 3

3HaueHne naeansHoN MOMSIPHOI TeNnoTkl cropaHus komnoneHTa H ', k- monb !

KomnoHeHT 25 °C 20 °C 15°C 0°C

Bricliee Huswee Bhicliee Huswee Bricliee Huswee Boiclwiee Huswee

48 MoHookeuna yrmepopaa 282,98 282,98 282,95 282,95 282,91 282,91 282,80 282,80
47 Kap6oHun cynbcua 548,23 548,23 548,19 548,19 548,15 548,15 548,01 548,01
48 Oucynbdomg yrnepopa | 1104,49 | 1104,49 | 1104,41 | 1104,41 | 1104,32 | 1104,32 | 1104,06 | 1104,06

1) OTrnndyatoleecs OT Hyrsi 3HAYEHWE TENIOThl CropaHusi NapoB BoAbl hopMaribHO BbIBOAUTCS U3 onpegerieHus 3Ha-
YEHUS BbICLLEN TeNnoTbl CropaHusi, KOTopoe TpebyeT KOHAEH ALY B XUOKOE COCTOSIHUE BCEX NapoB BOAbI B NPOAYKTax
cropaHusi. Takum o6paszom, nobele napsl BoAbl, NPUCYTCTBYIOLUE B APYIOM OCYLLEHHOM ra3e, JaloT BKIaz CBOEM CKpbl-
TOW TeNnnoTbl MICNapeHns B 3Ha4eHWe BbICLLEN TennoTbl cropaHusi cMecu (6onee nonHoe o6bsCHEHNE — CM. NPUITOXe-
Hue F).

Tabnunuya 4 — 3Ha4eHUss MaccoBOW TENMNOTbI CrOpaHnsi KOMMOHEHTOB NMPUPOAHOIO rasa fnpy pasnuyHbiX cTaHaapT-
HbIX YCITOBWSIX CropaHust 415 naeanbHoro rasa

Bce 3HaueHusi BbINM NonyyeHb! AeneHreM CooTBETCTBYIoLero aHadeHnst H 13 Tabnuupbl 3 Ha COOTBETCTRYIOLLYIO

MOIISIPHYIO Maccy (nepeg oKpyrreHnem) na tabnuubl 1.

3HaveHme naeansHol MacCoBoil TeNnoTk cropatus komnoxenta H', Mk - k™'
KoMnoHeHT 25 °C 20 °C 15°C 0°C
Bobicwee Huswee Bobicwee Huawee Buicwee Huawee Buicwee Huswee

1 MetaH 55,516 50,029 55,545 50,032 55,574 50,035 55,662 50,043
2 OTaH 51,90 47,51 51,93 47,51 51,95 47,52 52,02 47,53
3 lMponaH 50,33 46,33 50,35 46,34 50,37 46,34 50,44 46,35
4 H-byTaH 49,51 45,72 49,53 45,72 49,55 45,72 49,62 45,74
5 2-MeTtnnnponaH 49,35 45,56 49,37 45,56 49,39 45,57 49,45 45,57
6 nH-leHTaH 49,01 45,35 49,03 45,35 49,04 45,35 49,10 45,36
7 2-MetunbyTaH 48,91 45,25 48,93 45,25 48,95 45,25 49,01 45,26
8 2,2-OumeTtunnponaH 48,71 45,05 48,73 45,05 48,75 45,06 48,81 45,06
9 H-[ekcaH 48,68 45,10 48,70 45,10 48,72 45,11 48,77 45,11
10 2-MetunneHtaH 48,59 45,01 48,61 45,02 48,63 45,02 48,69 45,02
11 3-MetunneHtaH 48,62 45,04 48,64 45,05 48,66 45,05 48,72 45,06
12 2,2-OumeTunbyTaH 48,48 44,90 48,49 44,90 48,51 44,91 48,57 44,91
13 2,3-OumetunbyTaH 48,57 44,99 48,59 44,99 48,60 45,00 48,66 45,00
14 n-lentaH 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 n-[ekaH 48,00 44,60 48,02 44,60 48,04 44,60 48,09 44,61
18 OTtuneH 50,30 47,16 50,32 47,17 50,34 47,17 50,39 4717
19 lNponuneH 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 umc-2-byteH 48,30 45,16 48,32 45,16 48,33 45,17 48,39 4517
22 tpaHc-2-byteH 48,24 45,10 48,25 45,10 48,27 45,10 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-lMeHTeH 48,13 44,99 48,14 44,99 48,16 44,99 48,21 45,00
25 [NponagueH 48,50 46,30 48,51 46,30 48,52 46,30 48,55 46,30
26 1,2-bytaguneH 47,95 45,51 47,96 45,51 47,98 45,51 48,01 45,51
27 1,3-bytagueH 46,97 44,53 46,98 44,53 47,00 44,53 47,03 44,53
28 AueTtuneH 49,97 48,28 49,97 48,28 49,98 48,27 50,00 48,27
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Okonyanue mabnuupi 4

3HaueHue naeansHON MacCcoBOW TEMMOTbI CrOPAaHUS KOMIMOHEHTa H', «x- monb ™!

KomnoHeHT 25°C 20 °C 15°C 0°C
Bhiciuee Huswee Bouicwee Huswee Bbicluee Huswee Bbicwee Huswee

29 LluknoneHTaH 47,33 44,19 47,35 44,20 47,37 44,20 47,43 44,21
30 MetunuuknoneHTaH 47,16 44,03 47,18 4403 47,20 4403 47,25 44,04
31 3mmnuuknoneHTaH 47,14 44,00 47,16 44,00 47,17 44,01 47,23 44,01
32 UwuknorekcaH 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 3mmnuuknorekcaH 46,90 43,76 46,92 43,77 46,94 43,77 46,99 43,78
35 beHson 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 Omnb6eH3on 43,40 41,32 43,41 41,32 43,42 41,33 43,45 41,33
38 o-Kcunon 43,29 41,22 43,30 41,22 43,31 41,22 43,35 41,23
39 MetaHon 23,85 21,10 23,86 21,10 23,88 21,10 23,92 21,11
40 MetaHTHON 25,76 23,93 25,77 23,93 25,78 23,93 25,81 23,93
41 Bop,o?op, 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 0 2,50 0
43 Cynbtug sogopoga 16,49 15,20 16,50 15,20 16,50 15,20 16,52 15,19
44 Ammmak 22,48 18,60 22,50 18,60 22,52 18,61 22,58 18,61
45 Lnanng Boaopoaa 24,85 24,03 24,85 24,03 24,85 24,03 24,86 24,03
46 MoHookeug yrnepoaa 10,10 10,10 10,10 10,10 10,10 10,10 10,10 10,10
47 Kap6onun cynscug 9,13 9,13 9,12 9,12 9,12 9,12 9,12 9,12
48 [Nucynethna yrnepopa 14,51 14,51 14,50 14,50 14,50 14,50 14,50 14,50

1) OTrnndvatoleecs OT HyNsi 3Ha4eHne TENNOThl CropaHnsa NapoB BoAb! hOpManbHO BLIBOAUTCS U3 onpegeneHns 3Ha-
YeHUS BbICLLEN TENNoThl CropaHusi, KOTopoe TpebyeT KoHAeHCaUWN B XNOKoe COCTOSIHUE BCEX NapoB BoAbl B NPOAYKTax
cropaHusi. Takum o6pasom, nobGble Napbl BOAbI, MPUCYTCTBYOLLME B APYFOM OCYLWEHHOM ra3e, A4aloT BKNag CBOEN CKpbl-
TOW TennoTbl MCNapeHns B 3Ha4YeHWe BbICLLEN TeNnoTel CropaHnsi cmecu (bonee nonHoe o6bACHEHNE — CM. NPUITOXKE-
Hue F).
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Tabnuya 5— 3HadeHns OGLEMHON TEMNOTbI CropaHKst KOMMNOHEHTOB NMPUPOAHOIO rasa Npu pasnuyHbIX CTaHAapTHBIX YCIOBUAX CropaHusi U M3MepeHnin ans nae-

anbHOro rasa

Bce 3HaueHns Bbinu NonyyYeHbl YMHOXEHUEM COOTBETCTBYIOWEro aHaveHust H 13 Tabnuupl 3 Ha p/(R-T,).

KoMnoHeHT

3HaveHue ngeansHoN o6bEMHON TEMNOThl CropaHus KOMMOHEHTa H° MOx- M2

15/15 °C 0/0 °C 15/0 °C 25/0 °C 20/20 °C 25/20 °C

Bricwee Huswee Bhicwee Huswee Bricwee Huswee Bhicwee Huswee Bricwee Huswee Bhicwee 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 JtaH 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 MponaH 93,94 86,42 99,22 91,18 99,09 91,16 99,01 91,15 92,29 84,94 92,25 84,93
4 p-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-MetunnponaH 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 n-MNeHTaH 149,66 138,38 158,07 146,00 157,87 145,98 157,75 145,96 147,04 136,01 146,99 136,01
7 2-MetunGytaH 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-OumeTtunnponaH 148,76 137,49 157,12 145,06 156,93 145,04 156,80 145,02 146,16 135,13 146,11 135,13
9 n-lekcaH 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-MetunneHTaH 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-OvmeTnnGyTaH 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-OdumeTtunGyTtaH 176,82 163,66 186,75 172,67 186,53 172,65 186,38 172,63 173,73 160,86 173,66 160,86
13 2,3-OumeTtuntytaH 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 H-T'enTaH 205,42 190,39 216,96 200,87 216,70 200,84 216,53 200,82 201,84 187,13 201,76 187,12
15 H-OKTaH 233,28 216,37 246,38 228,28 246,10 228,25 245,91 228,23 229,22 212,67 229,13 212,66
16 H-HownaH 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-[dekaH 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 OtuneH 59,72 55,96 63,06 59,04 63,00 59,04 62,96 59,03 58,68 55,01 58,66 55,00
19 TponuneH 87,10 81,46 91,98 85,94 91,88 85,93 91,82 85,93 85,58 80,07 85,55 80,06
20 1-byteH 114,98 107,46 121,42 113,38 121,29 113,36 121,21 113,36 112,98 105,63 112,94 105,62
21 unc-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-byTeH 114,54 107,02 120,96 112,91 120,83 112,90 120,75 112,89 112,55 105,19 112,51 105,19
23 2-MetnnnponeH 114,27 106,76 120,67 112,63 120,55 112,62 120,47 112,61 112,29 104,93 112,25 104,93
24 1-MeHTeH 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 lNponagneH 82,21 78,46 86,79 82,76 86,73 82,76 86,69 82,76 80,79 77,12 80,78 77,12
26 1,2-bytagwen 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-bytagwnen 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 AueTtuneH 55,04 53,16 58,08 56,07 58,06 56,08 58,05 56,08 54,09 52,25 54,09 52,26
29 UwknoneHTaH 140,50 131,11 148,40 138,34 148,22 138,31 148,10 138,28 138,05 128,86 138,00 128,85
30 MetunuuknoneHTaH 168,00 156,73 177,43 165,37 177,23 165,34 177,10 165,31 165,08 154,04 165,01 154,03
31 3TunuuknoneHTaH 195,90 182,74 206,89 192,81 206,65 192,78 206,50 192,75 192,48 179,61 192,41 179,60
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MpunoxeHne A
(o6a3aTenbHoOe)

0O603HavYeHUA, eAUHULLI U3MEpPeHUsl, UHAEKChI

O603Ha4YeHNA 1 eaUHNLBbI M3MepeHus
a, b, ¢, d, e —4mncno aromos B MonekynsapHoi dpopmyne C.H,O N S

b — ko3hDULMEHT OTKNOHEHUS OT ra30BOro 3akoHa (b = 1 — 2Z);
Vb — KO3PPULMEHT CYMMMPOBAHUS;

B — BTOpO/ BUPWaNbHbIN KOSPPULMEHT, M° - MONb ';

C — TpeTni BUpranbHbIi KOSOULIMEHT, m® - monb>;

C, — MonspHas n3obapuyeckas TeNoeMKoCTb, Ik - Monb™ - K™
d — OTHOCMTenbHas NNOTHOCTE;

h — MonsipHas sHTanbnus, K - Monb™;

H — monsipHas Tennota cropanus, KOx - monb™";

H — maccoBas TennoTa cropanus, MIOx - Kr‘1;

H — obbemHas TennoTa cropaHus, MOx - M‘3;

K

N *
— Z(Xj )3
=

— MOnsipHas SHTaNbNVS UCNapeHus Boabl, KX - Monb™;

— MOnsipHast Maccea, Kr- KMonb ™ ;

— YKCNO N3MEPEHUI;

— YWCNO KOMMOHEHTOB B CMECH;

— pasneHue (abcontoTHoe), kMa;

— -t BupuanbHbin koadbduument, M>@ . monp4";

— yHMBepcanbHas rasoas nocrosHhast, [k - mons ™" - K~';

— TeMnepaTypa B rpagycax Llenbcus, °C;

— TepmoauHamudeckan (abcontoTHasl) Temnepatypa, K;

— o6bem, M;

W — uncno Bo66e, MIx - M~;

— MOnsApHas gons,

— obbeMHas gons;

— obwee (He onpegeneHHoe) hU3NMUECKoe CBONCTBO;

— Ko3thDMUMEHT CKMMaeMocCTy;

— NMOTHOCTD, K - M~

— CTeXMOMETPUHECKNI KoachdUUMeHT;

— KO3 DUUMEHT aUEeHTPUUHOCTY;

— abconmomHas pacwupeHHasl HeorpedeneHHOCMb (8bipaxkaemcsi 8 eOuHUUax onpedensemoll 8eUYUHBI).
HuxHune nupexcol

C — 3Ha4eHWe KPUTUYECKOW TOUKWN ra3-XUAKOCTD;

i — onpepenuTent KOHKPETHOTO 3Ha4YeHus1 B Habope;

I — Hn3was (tennota cropaHus);

j ~— onpegenuTentb KOMMNOHEHTa;

k — onpepenuTenb KOMNOHEHTA;

m

r

s

<K—HTIOov zZzIZC

CEe <O N<X X

— BENMYMHA, OTHOCSALLAACH K OHOMY MO0 ra3a;
— BENUYUHA, AeNEeHHAan Ha ee 3HAYEeHNE B KPUTUYECKON TOYKE;
— NPV HaCbIWEHUW;

S — ebicwas (TennoTa cropaHus);

W — ans napoe Bogbl;

air — ans Bo3nyxa;

mix— Ans cMecw;

1 — cTaHpapTHOE COCTOsIHWE ANsi FOPEHNST;

2 — cTaHpapTHOE COCTOsIHWE AMNsi U3BMEPEHUIA.
BepxHue nHaekchol

°  — AnA COCTOSHUA UAEanbHOIO rasa;

¥ — HEHOPMAanNU3oBaHHOE 3HAYEeHue.
Mpedrukc

A — 0603Ha4aeT cXoaUMOCTb UMK BOCMPON3BOAUMOCTb (hU3NHECKOro CBOMCTBA, nNepes 0603Ha4eHNeM KOTOpOro CTOUT
npedwukc.
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Mpunoxenne B
(o6a3aTenbHoOe)

3HauyeHUA BCcnoMoraTenbHbIX KOHCTaHT

B.1 YHuBepcanbHana ra3oBasi NOCTOSIHHAA
B HacTosiwee Bpems gnsa yHMBepcanbHON ra3oBow NOCTOSHHON R B [4] pekoMeHAoBaHo 3HauYeHne

R = (8,314510 + 0,000070) [ - Monb" - K. (B.1)

B.2 KpuTnueckune KOHCTaAHTbI M KO3thdMUMEHT aLeHTPUYHOCTH

B Ta6nuue B.1 npueeaeHsb! BLIGOPOUHbIE 3HAYEHUS KPUTUUECKON Temnepartypbl T, KPMTUHECKOTO AaBneHns p, n Koad-
UMuMeHTa aUeHTPUHHOCTN ®, KOTOPbIE UCTIONB30BaNMCh AArisi Nory4YeHust ¢ nomolusio dopmynsl MNMutuepa-Kepna, pasgen E.2
(npunoxenue E), s3HaueHnin koahpuumeHToB CxumaemocTy Z, npueedeHHsIX B Tabnuue 2. Bee 3naqernn B3aTbl us [3].

B.3 CsowncrtBa cyxoro Bosayxa

PekomeHayembIli MONSIPHBIM COCTaB CyXOro Bo3flyxa npveefeH B Tabnuue B.2. KonuyecTBeHHbIM cocTae onpege-
neH B paboTax [5], [6] n Takom xe kak B [3]. OTMETUM, YTO BO MHOIUX [APYIVX anbTepHAaTUBHbIX UCTOYMHUKAX, BKNIoYas [7],
npueegeH o6bemHbIN COCTaB BO3AYXa, @ He MONSIPHLIN; NocneaHui 6onbLlue NoaxoauT ANs NPSMOro BbIYUCNEHNS CpeaHen
MOMSIPHON Macchl (MONEKyNAPHOW Macchbl).

3HaueHne MOISIPHOM MACChl CyXOro BO3[yXa, OKPYITIEHHOE /10 YeTBEPTOro AEeCATUHHOIO 3HaKa, PpaBHO

M, = 28,9626 r - kmonb. (B.2)

3HaueHUs1 Ko3PUUNEHTOB CXMMaEMOCTU CYXOro Bo3gyxa CTaHAapTHOIO COCTaBa NPU KaXaoM u3 Tpex o6bluHO
NPVMMEHsIEMbIX CTAHAAPTHLIX YCITOBWIN M3MEPEHU cnegyeT npuHumarts no [3] cneayowmmm:

Z. (273,15 K, 101,325 «la) = 0,99941; (B.3)
Z.. (288,15 K, 101,325 Kila) = 0,99958; (B.4)
Z,. (293,15 K, 101,325 Kila) = 0,99963. (B.5)

[MnoTHOCTL peanbHOoro Bo3gyxa CtaHgapTHOro coctaea € y4eToM 3TuxX 3HaYEeHUN Bo3pacrtaeT v paBHa:
p. (273,15 K, 101,325 kMa) = 1,292923 kr- M-3; (B.6)
P, (288,15 K, 101,325 kMa) = 1,225410 kr- M~3; (B.7)
par (293,15 K, 101,325 KTa) = 1,204449 kr - M-S, (B.8)

B.4 3HTanbnua ncnapeHus Boabl

CTaHgapTHas MonsipHasi SHTanNbNUs UCnapeHns Bogbl Heob6xoarma Npy KaXXA0M U3 HeTbliPeX 0ObIMHO NPUMEHSIEMBbIX
CTaHAAPTHLIX YCIOBWI CropaHus Ansi TOro, YTobbl 061erYnTb BoIYMCNEHUS] PA3HOCTU MEXAY 3HAYEHUEM BbiCWEN TENMOThI
CropaHusi naearnbHOro rasa v 3Ha4YeHMeM HU3LLEN TeNnnoThbl CropaHns (Ha OCHOBE 3HAaYEHUIM MOMSIPHON J0NW) ANsl KaXA0ro
KOMMoHeHTa. [pn pacyeTe 3Ha4EHWI HA3LEN TeNnOThl CrOPaHWs, MPUBEAEHHbIX B Tabnuue 3, ncrnonb3oBanuch crieflyio-
Wwue 3Ha4veHus no [3]:

L° (273,15 K) = 45,074 k[ - monb™; (B.9)
L° (288,15 K) = 44,433 k[ - monb"; (B.10)
L° (293,15 K) = 44,224 ¢ - monb ™, (B.11)
L° (298,15 K) = 44,016 k< - monb. (B.12)

Tabnunua B.1—Kputndeckme napamerpsl

KOMMOHEHT Kputudeckas Kputuieckoe gasnenue, Koadduument

Temneparypa, K kla aAUEHTPUYHOCTHY
1 MertaH 190,555 4598,8 0,0115
2 3TaH 305,83 4880 0,0908
3 MponaH 369,82 4250 0,1454
4 H-ByTaH 425,14 3784 0,1928
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KOMMOHEHT Kputunieckas Kputnyeckoe naenexue, KoadpduuueHt
Temnepartypa, K kMa ALEHTPUYHOCTM
5 2-MeTtunnponaH 408,13 3648 0,1756
6 w-MeHTaH 469,69 3364 0,2510
7 2-MetunbytaH 460,39 3381 0,2273
8 2,2-AumeTnnnponaH 433,75 3199 0,1970
9 n-lekcaH 506,4 3030 0,2957
10 2-MetunnenTaH 497,5 3010 0,2791
11 3-MetunnenTaH 504,4 3120 0,2750
12 2,2-AumeTnnbyTtaH 488,7 3080 0,2310
13 2,3-AumeTunbyTtan 499,9 3130 0,2473
14 H-T'entaH 539,2 2740 0,3506
15 H-OkTaH 568,4 2490 0,3942
16 H-HoHaH 594.,4 2280 0,4437
17 H-[ekaH 617,8 2090 0,4902
18 Otunen 282,35 5042 0,0856
19 TMponuneH 364,85 4601 0,1477
20 1-byteHn 419,53 4023 0,1874
21 uyuc-2-byteH 435,58 4220 0,2044
22 TtpaHc-2-byTteH 428,63 4050 0,2138
23 2-MeTtunnponeH 417,90 4000 0,1898
24 1-MeHTeH 464,78 3526 0,2450
25 TponagueH 393 5470 0,149
26 1,2-bytagueH 4437 4500 0,3394
27 1,3-bytagven 425 4330 0,1814
28 AueTtwneH 308,33 6139 0,1841
29 UwvknoneHTaH 511,61 4502 0,1923
30 MeTunuuknoneHTaH 532,73 3784 0,2395
31 OTunuuknoneHTaH 569,46 3397 0,2826
32 UwmknorekcaH 553,5 4074 0,2144
33 MeTunuwmknorekcaH 572,12 3471 0,2333
34 OTnnuuknorekcaH 609 3040 0,2426
35 beHson 562,16 4898 0,2100
36 Tonyon 591,80 4106 0,2566
37 3tunbeHson 617,20 3606 0,301
38 o-Kcunon 630,33 3734 0,3136
39 MetaHon 512,64 8092 0,556
40 MeTaHTnon 470,0 7230 0,153
41 Bopopog 33,2 1297 -0,218
42 Bopa 647,14 22064 0,328
43 Cynedug Bogopoaa 373,2 8940 0,109
44 Ammmnak 405,5 11350 0,250
45 Lvnanug Bogopopa 456,7 5390 0,388
46 MoHookeua yrnepoga 132,85 3494 0,053
47 Kap6onwn cynbcug 378,8 6349 0,096
48 Oucynbdung yrnepoga 552 7900 0,109
49 Tenun 5,19 227 -0,365
50 HeoH 44,40 2760 -0,029
51 AproH 150,65 4866 0,001
52 Asot 126,2 3390 0,039
53 Kuncnopog 154,58 5043 0,025
54 [wokcwp yrnepoaa 304,20 7386 0,239
55 Ownokena cepebl 430,8 7884 0,256
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Tabnuua B.2—MonsipHbil COCTAB CyXoro Bo3gyxa

KomnoHeHT MonspHas gons
AsoTr 0,781 02
Kncnopoga 0,209 46
AproH 0,009 16
Owvokeng yrnepopa 0,000 33
HeoH 0,000 018 2
[enun 0,000 005 2
MeTaH 0,000 0015
KpunToH 0,000 001 1
Bopopopn 0,000 000 5
MoHookeng anasota 0,000 000 3
MoHookeng yrnepoaa 0,000 000 2
KceHoH 0,000 000 1
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Mpunoxenne C
(cnpaBo4Hoe)

I'Iepecqu 3HauYeHUs1 o6 bLEMHOM 40NN B 3HaUYeHUe MOHFIpHOI;I AOoIn

Ecnn cocTtas rasa nssecTeH B 3Ha4eHNsIX 06 bEMHOIN JONM NpY CTaHAAPTHLIX YCMOBUSX U3MepeHwi (1, p,), To nepe-
CYeT B 3HAYEHUs1 MOJISPHON 40N MOXHO NPOBECTU Mo dopmyre

Y
Zi(ty, p2)

X; :ﬁ (C.1)
j21|:zj(t2’p2):|

Ons BCeX j.
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MpunoxeHne D
(cnpaBou4HoOe)

Mpumepbl BblUMCIEHUN

B tabnvue D.1 npuBeaeH npumep, NpeAcTaBrNeHHbIN B MPOCTOM TabMYHOM BUAE, BEIYMCIIEHUI 3HAYEHVIA OTHOCK-
TEeNbHOW MONSAPHON MacChl, BbICLLIEN MaeanbHON MOMSIPHON TEMMOThI CropaHnst n KO3 uLmeHTa CxumaemocTy npupoa-
HOrO rasa KOHKPETHOro cocTaBa Mo AaHHbIM OCHOBHbIX (PU3NYECKMX CBOWCTB AN CTaHA4apTHbIX ycrnoBuh «15/15 °Cx»
(ctangapTHble ycnoeusi ICO). B npuBeaeHHbIX BbIMUCIIEHUSIX YNCMOBbIE 3HAYEHUS] BCEX UCMONb3YyEMbIX BENUYMH Obinu
OKpYINeHbl 40 NATU 3HaYalwmx Lndp U B TaKOM BMAE UCMONb30BanMCb BO BCEX MOCNEAYOLWMX BblMMCeHnAX. B gencteu-
TEeNbHOCTU, BCE BblMMCIEHNS CneayeT BbINOMHATL, UCNONb3Ysi BCE AOCTYMNHbBIE HA KanbKynAaToOpe Unm KoMmneloTepe uudpsl,
NPOBOASA OKPYIMeHve TOMNbKO Ha nocnegHem aTtane, Ytobbl NpaBuNbHO NpeAcTaBnTe pe3ynbTaT C COOTBETCTBYIOLMM YMC-
nom aHavawwmx umdp (9.3). dpyrve dpmandeckme CBOWCTBA NPUPOLAHOIO rasa BoIUUCSIOT B COOTBETCTBUM C METOAAMM, ONK-
CaHHbIMM B HACTOsILWLEM CTaHgapTe, cnegyowum obpasom.

Mpumeuvanne 20 — MNonHas npoueaypa BbIMUCIIEHUNA 3HAYEHWST TENMOThI CropaHnsi, NpYBeAeHHasi B HACTOSs-
weM npunoxeHnn, OTHOCUTCA TONbKO K 3HAYEHUIO BbICLLEN TEnnoTbl cropaHus. BbiuncneHne aHavyeHus HU3LWeEn TenNoThl
cropaHus NPOBOASIT aHaNOrMYHbIM CNocoBoM.

D.1 MonsipHasa TennoTta cropanus (pasgen 5)

I/I3 Tabnuuel D.1 BUAHO, YTO 3HAYEHWE BbICLIEN TENMOTLI CrOPaHWsi HA OCHOBE 3HAYEHUI MOMNSIPHON JONN KOMITOHEH-
TOB H maeanbHoro rasa npu 15 °C nocne okpyrnexnus pasHo 919,09 k[hx - monb".

OHo Takke NPUHNMaEeTCHA Kak 3Ha4YeHne Hs TEennoTbl CropaHns pearnbHOro rasa, Tak Kak nonpaska Ha 3HTanbnuio Npu

nepexoae oT uaearnbHOro Ha pearnbHbIV a3 SBNSeTCs 4OCTaTOYHO MareHbKoW, YToGbl €10 MOXHO Obino npeHebpeyb (Npu-
mevaHue 13 k 5.2).

D.2 MaccoBas TernoTta cropaHus (pasgen 6)
B cooTBeTCTBUM C pasgenom 6 3HaveHre BbiCLLEe MaCCOBOW TENNOThI cropaHus Hg naeanbHOro ra3a BblMMCNAT NO
copwmyne (5)

~o oy Hylty)
H.(t)="8\1" (D.1)
s( 1) M
roe n3 Tabnuubl D.1:
H (15 °C) = 919,09 k[l - Monb~";
M=17,478 kr - kmonb".
Takum obpasom,
A (15 °C) = 91909 _ 52,586 M - kr-1,
17478
pesyneTar NPeACTaBNAIOT Kak 52,59 MIx - kr.
H TaKKe MOXHO Bblumcnutb no dopmyne (7)
H(t,) = Z (HOty). (D.2)

OTO BblUMCIEHVE TaKKe AAaeT 3Ha4YeHne TennoTbl cropanvsa 52,59 MOX - kr-1.
D.3 O6bemHan TennoTta cropaHua (pasgen 7)

B cooTtBeTcTBUM C 7.1 3HaYeHME BbicWwel 06beMHON TENNOTLI CropaHusl uaeanbsHoro rasa Hg BbluMCnsIOT no hopmy-
ne (8)

~ - p
H, [t,, V (&, py)] = He (L) -ﬁ, (D.3)
rae VI31661'IVILI,bI D.1:

H. (15 °C) = 919,09 k[ - monb1;

p, = 101,325 kMMa;

T,=288,15K;
R =8,314510 Ox - monb~—" - K-' — yHnBepcanbHas razoBas nocTtosiHHas.
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Takum o6pa3som:

91909-101325

A5 °C, V(15 °C, 101,325 kla)] = — o o2
831451028815

=38,870 MOx - m3,

W pesynbTart npeacraensior kak 38,87 MOx - m~3,
~o
H Tarke MOXHO BbluMcnnTb No dhopmyne (9)

~0 N ~0
He [t V(t, p)1= D x;-H [y, V(L P, (D-4)
j=

KoTOpas Takke gaeT 3HaueHue 38,87 MOx - M3,

Mpu nepexode OT UASANBHOrO K PeanbHOMY ra3y BbIMUCIIEHUS! POBOASIT B COOTBETCTBAN C METOANKOMN, ONUCAHHON B
7.2

~ _ Ity V(to, pp)]
Hlty, V(t, p)I =2 =27, (D.5)
s 2 Zmix(tZspz)

rae Z,,, — kosdhpuLneHT CXMMaeMocTy ra3oBol CMecH, BbiuMcnsiemblii no dopmyne (3)
2

(D.6)

N
Zmix (tZ! Pz) = 1_|:Z(Xj '\/bj ):|
=

W3 Tabnmuel D.1 BUAHO, 4TO 3Ha4YeHWe CyMMbl KOSMVLMEHTOB CYMMMPOBaHUSI MOMSIPHBIX gonen pasHo 0,04785,
crnefoBaTernbHo,

Z.,.«(15°C, 101,325 klNa) = 1 —(0,04785)2 = 0,99771, 3anuceiBaetcs kak 0,9977, u 3Ha4eHWe BbICWEN TENNOThbI Cro-
paHusa peanbHoro rasa paBHO

FIS[15 °C, V(15 °C, 101,325 klNa)] = 3887
099771
D.4 OTtHocMTenbHas NNOTHOCTbL, MNOTHOCTL U Yncno Bo6b6e (pasgen 8)

D.4.1 OTHocuTenbHasi NNOTHOCTb
B cootBeTCTBMM C 8.1 OTHOCUTEIBHYIO MNOTHOCTE MAEaNbHOro rasa BelumcrsiioT no dopmyne (11)
M

N
=) x . (D.7)
j; g Mair

= 38,959 Mk - m~3, peaynbTat npeactaensiioT kak 38,96 Mk - m-3.

Wenonb3ayst gaHHble s Tabnuubl D.1 v sHavenne M, = 28,9626 kr - kmonb—", nonyvaiot
o = 17478

289626
B cootBeTCTBMU C 8.2 OTHOCUTENBHYIO MNOTHOCTE peanbHOro rasa BeluncnsioT no dpopmyne (14)

= 0,60347, pesynbTat npeacTaBnsioT kak 0,6035.

d (b py) = & ZerlleP2) ;Zfé't(;zl;’: )2) : (D.8)

rae Z,,(15 °C, 101,325 kla) pasen 0,99958 (cm. Tabnuuy 2);
Z.., paeen 0,99771 (pasgen D.3).
Takum o6pasom,

d (15 °C, 101,325 kla) = W = 0,60460, pesyneTat npeacraensioT kak 0,6046.

D.4.2 MnoTtHoOCTb
B cootBeTCcTBMU € 8.1 NNOTHOCTL UAEANBHOIO rasa BblYMCnsoT no dopmyne (12)

N

p° (b P) = R’?ZTZ 200y M) (D.9)

Takum o6pa3som,

p° (15 °C, 101,325 KMla) = 78101325

——— " =(,73918 kr- M3, peaynbTaT npeacTaBnsioT kak 0,7392 kr- M3,
8314510-288,15
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CornacHo 8.2 NNOTHOCTb peansHOro rasa BuHMcnAoT no dopmyrne (15)

— p°(ty,ps)

Pty o) .
zre Zmix(tzapz)

Takum obpasom,

0,73918

p (15 °C, 101,325 kMa) = 222 '°
099771

= 0,74088 kr - M-3, peaynbTaT npegcraBnsioT kak 0,7409 kr - m-3,

D.4.3 Yucno Bo66e
B cooTtBeTcTBUM ¢ 8.1 uncro Bob66e anst naeansHoro rasa BeMMcnsoT no dopmyrne (13)

ALt Vits,
WALt V (b py)) = o0 2 2 (0.10)
Taknm o6pasom,
38870

W°[15 °C, V(15 °C, 01,325 klMa)] = = 0,036 Mx - m3,

4080347

pe3ynbTat npeacraensioT kak 50,04 MOx - M3,
CornacHo 8.2 yncno Bob6e ans peansHOro rasa BeluncnsioT no dopmyne (16)

_ Aglty V(ty, po)l
WL, VL, p,)] = > —2P2 (B.11)
1 2 2 %d(tzspz)
Takum o6pasom,
We[15 °C, V (15 °C, 101,325 klMa)] = 38959 _ 50,104 MOx - M3,

406046

pesynbTaT npeacTaensioT kak 50,10 MOx - m-3.

OTMeTUM, 4TO BCE 3HAYEHUs], BbIYUCIEHHbIE B HACTOSILLEM MPUIOXEHUN, UAEHTUYHBI 3HAYEHUSIM, KOTOpbIe AaeT
KOMMbIOTEpHAsi MporpamMma, onucaHHas B npunoxernuu K, 3a ucknoveHnem sHaveHns W. OgHako ecnu nonHoe 4nucno
undpp coxpaHsiloT 6e3 OKpyrIeHns: BO BCEX BbIMMCNEHUSX B NPUMEpPE, KacaloweMcs pacyerta sHavenus W, To nonyqawor
npaewnbHoe 3HaveHune 50,11 Mk - M3, kak B npunoxeHum K.

D.5 MpeumnsnoHHocTb (pa3gen 9)

B tabnvue D.2 npuBeaeH NpUMep BbIYMCIIEHWIA CXOAMMOCTU, NPeACTaBNEHHbIN B dopmaTe, aHanormiHom tabnu-
ue D.1 ans Takoi xe rasosol cmecK. PaccmaTtprBaeTcsi Cny4an, Korga cogepXaHue MeTaHa amepsieTcs (a He BbluMcns-
eTCsl No PasHoCcTH). [na BbINONMHEHUs! 3TUX BbIYUCIEHUIA HEOGXOOUMO 3HATb OLIEHKY CXOAMMOCTU HEHOPMAaNU30BaHHbIX
3HaYeHWI MONAPHOW AOMM KaXAoro WHAUBWIYyanbHOTO KOMIMOHeHTa. Mcnonb3yemble 3HaveHusi NpueegeHbl B Tabnu-
ubl D.2, rpadha «CxoanmMocTb HEHOPMAanu3oBaHHOW MOISIPHOM A0Nn Ax;».

D.5.1 CxoanmocTtb pe3ynbTaToB U3MEPEHWA MONAPHON TENNOThbl CropaHms

W3 Tabnmuel D.2 ans sHaveHust Beicwen TennoTbl cropaHus naeanbHoro rasa 919,09 kx - Monb-3 cxoaMMocTb
AH,. paBHa + 0,11 kX - Morib~! [cM. chopmyny (19)].

D.5.2 CxoanmocTb pe3ynbTaToB M3MEePEHUN MacCOBOW TENMNOTLI CropaHus

UTo6bl NONYy4nTE OLEHKY CXOAMMOCTM ANS naearbHOro rasa (Ha OCHOBE 3Ha4Y€HUIN MAaCCOBOM KOHLEHTPaLMmM KOMINO-
HEHTOB), CXOAMMOCTb, PAaCCHWTaHHY0 Ha OCHOBE MOISIPHOM [JONW, OEnAT Ha 3HAaYeHWe MONAPHOM Macchl rasa

17,478 Kkr - kmonb~".
°
A 0,11
mix = m = 0,006 MOx - k', peaynbTaT npeacTaenstoT kak £ 0,01 MOx - kr.
OueHka cxoaMMOCTV AN 3Ha4eHWs BbICLEN TennoTel cropanns 52,59 MIOx - k!, paccunTaHHas Ha OCHOBE 3Haue-
HUI MaCCOBOWM JONW KOMMOHEHTOB, paBHa + 0,01 MIx - kr 1.
D.5.3 CxoanmocTb pe3ynbTaToB M3MepPEeHUin 06 bLEMHON TeNNoThbl CropaHus
UTo6bl NONYYMTE OLIEHKY CXOAMMOCTM AR MAeanbHOro rasa (Ha OCHOBE 3HaYeHui 06 beMHOM 40NN KOMMNOHEHTOB),
CXOAMMOCTb, PACCHNTAHHYI0 Ha OCHOBE MOISIPHOW JOIU, YMHOXaIoT Ha p,/(R - T,).

o _ 011101325
X~ 8314510.28815

OueHKka cXoaMMOCTH N5 3Ha4YeHUs BbICLLEN TeMnoTel CropaHus naeansHoro rasa 38,87 MIOx - M3, paccunTaHHoOM
Ha OCHOBE 3Ha4YeHu 0GbeMHON OO KOMMNOHEHTOoB, pasHa + 0,01 MIx - M3,

= 0,005 MOx - m-3, pesynbTat npegctaensioT kak + 0,01 MOx - m—3
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D.5.4 CxoaMmMocCTb OTHOCUTENLHON NNOTHOCTN, NNOTHOCTU M uncna Bo66e

D.54.1 OtHOCMTenbHas NNOTHOCTb

OueHKy CXOAMMOCTN pe3ynbTaToB 3MEPEHUN OTHOCUTENIBHONW NMNOTHOCTM (MAEeaNbHOro UNW PEarbHOro rasa) Bbl-
uncnsitoT no dopmyne (20)

AM
Mair

Ad =

’

rae A M wus tabnuubl D.2 [cm. dopmyny (23)] pasHo + 0,0031 kr - monb—;
M, paBHa 28,9626 kr- kmonb .
Takum o6pasom,
d - 0,0031
289626

CX0oaMMOCTb pe3ynbTaToB U3MEpPeHUi 4nst OTHOCUTENBHON MNIMOTHOCTU uaeanbHoro rasa 0,6035 n oTHOCMTENBHON
NIOTHOCTK peanbHoro rasa 0,6046 paena + 0,0001.

D.5.4.2 NnoTHOCTL

OueHKy CXxoaMMOCTU pe3ynbTaToB U3MEPEHWI NNOTHOCTY (MAEanbHOro UNKU peanbHoro rasa) BelMUCANIOT no dop-
myne (21)

= 0,00011, pesynbTat npeactaBnsioT kak £ 0,0001.

AM-p _ 0003-101325
R-T ~ 8314510-288,15

Ap = =0,00013, peaynbTat npeacTtaensioT kak + 0,0001 kr/m-3.

Cx0aMMOCTb pe3ynbTaToB U3MepeHui AN NNOTHOCTU ugearnbHoro rasa 0,7392 kr - m—3 ¥ NNOTHOCTY peansHOro rasa
0,7409 kr- m~3 paBHa + 0,0001 kr - M3,

D.5.4.3 Yncno BobGbe

OueHKy CX0aMMOCTU pe3ynbTaToB uamepeHui uncna Bobbe anst ngeanbHoro rasa eeiumcnsiioT no dopmyne (24)

~on2 2772 2 2V2
awe=wA | 2H | [Ad ~5004| [ 001 , [ 00001 =0,013 M- M2,
A 2d 3887, ' |2-06035

pe3yneTaT NpeacTaBnsaoT kak + 0,01 Mk - M3,
CxoaumMocCTb pe3ynbTaToB U3MepeHuii gns umcna Bo66e ngeanbHoro rasa 50,04 MIx - m—3 paBHa + 0,01 Mk - M3,

Ta6nunua D.1—Tpumepbl BbIYUCTIEHNSI CBONCTBA

s | oo o | o | Ve
Comoar | Mo | o | WSTO | o |10t S omons | oo
(-1) #¢ | _cropaHua : o pons x; cropanmst EHT CYMMU-

KT - KMOMNb ), (15 °C) \/‘T/ (15°C, MOJb X; - M{ X - (HL); poBaHus

s)j > i — § sl

k- wons-! | 101,325 M1a) Kroonb | o % -\b;

MeTaH 16,043 891,56 0,0447 0,9247 14,8350 824,43 0,04133
OtaH 30,070 1562,14 0,0922 0,0350 1,0525 54,67 0,00323
Mponax 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 6,34 0,00041
2-MeTtunnponaH 58,123 2870,58 0,1789 0,0034 0,1976 9,76 0,00061
H-MeHTaH 72,150 3538,60 0,2510 0,0006 0,0433 2,12 0,00015
Asor 28,0135 0 0,0173 0,0175 0,4902 0 0,00030

Hvokeua yrnepo-

aa 44,010 0 0,0748 0,0068 0,2993 0 0,00051
Obwwe 1,0000 17,478 919,09 0,04785
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Tabnunua D.2—lNpumepbl BbIMMCIEHUS OLEHKN NPELM3NOHHOCTU

3HaveHue CxoaMMOCTb
MonsipHas | BbiCLLEN Tennoth M HeHopmManu- . _ .
KOMAOHOHT | “macca M, | cropamns (Hy) | oorbr@t | somantoi | {Ax].[(H]), ~ (HD)mul)? | [AX; (M, M)
() KT - KMOMb ! (15 °C) A g MONSIPHOV
kI - monk ™ ponu Ax;

MeTtaH 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
MponaH 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
2-MeTun-
nponaH 58,123 2870,58 0,0034 0,000006 0,000137 0,00000006
H-lNeHTaH 72,150 3538,60 0,0006 0,000004 0,000110 0,00000005
AsoTr 28,0135 0 0,01750 0,000064 0,003460 0,00000045
Hunokeng, 44,010 0 0,0068 0,000052 0,002284 0,00000190
Cymma 1,0000 0,012948 0,00000936
KopeHb kBagpaTtHbIvi U3 CyMMBbl 0,1138 0,00306
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Mpunoxexne E
(cnpaBouHoOe)

NMoBeaeHWe naeanbHOro U peanbHOro ra3oB

E.1 N3meHeHne 3HTanNbNumM CropaHnsa naeanbHOro ra3a Npu N3MeHeHMM TemnepaTypbl

B 4.1 ykasaHo, 4To (CTaHgapTHasi) SHTANbMUS CropaHns (—H: ) mo6oro naeanbHOro rasa UNM CMecu N3MeHsIeTCs B

COOTBETCTBUM C TEMMEPATYPOU, MPW KOTOPOM, KaK NONaraloT, NPoMcxoauT cropaHue (T.e. Co CTaHAapTHON TeMnepaTypon
cropaHus). Habniogaemoe nameHeHne, XoTsi U OTHOCUTENBHO Mano, HO AABMSAETCH 3HAYMMBIM M UM He crneayeT npeHebpe-
ratb. OHaKO 3TO M3MEHEHME, B 00LLEM, SIBNSIETCA CNOXHBLIM W, KaK CNEACTBUE, HE MMeeT CMbICNa NPEACTaBNATL cnocoGbl
BbIUMCIIEHNS], KOTOPbIE MO 6bl 1aTh BO3MOXHOCTL NOMb30BaTENio onpeaensits H, Npu nio6oi NPOU3BoNLHONM CTaHaap-
THOII TEeMNepaType cropaHusi. BMeCTo 3Toro aHaveHuns H, Ans Kaxmaoro OTAEnbHONO XMMUHECKOTO KOMMOHEHTa, Nepeymc-

NEHHOro B HAacTosileM cTaHgapTe, npuBedeHsl B Tabnuue 3 HacTosiwero craHgapta Ana Kaxaon u3 o6blbHO
nNpUMMeHsIEMbIX CTaHAAPTHLIX TemnepaTtyp cropanmns: 298,15 K, 293,15 K, 288,15Kn 273,15K (25 °C, 20 °C, 15°Cun 0 °C co-
OTBETCTBEHHO).

MpuBeaeHHble B Tabnuue 3 3HaueHus1 Gblnm Nony4eHsl criegyowmm o6pasom. PaccmoTpum 0606WweHHy0 peakumio
CropaHusi nsi YUCTOro, NPeAnonoXuTENbHO rasoobpasHoro xummnyeckoro komnonenta (C,H,O.N,S,), B koTopom uncna
aTOMOB OT & 10 € SIBNSIOTCS NONOXUTENBHBIMU LIENbIMU YMCNaMu (BKITIOYAs HOMb), 3HAYEHUA KOTOPLIX ONPeaensitoT KOH-
KPETHbIN Uccneayembii KOMMOHEHT (Hanpumep, ans a =1, b =4, ¢ = d = e = 0, o3Ha4alWMi MeTaH), 8 UMEHHO:

CH,ONS.(9) +(a +%—% +)0,(g) =aC0,(g) + % H,O(l) +% N,(g) + eSO(g). (E.1)

MlonycTum, 4To MHAOPMALIWS O CTAHAAPTHOM SHTaNLNUK cropanms npm 25 °C [-H, °(25 °C)] ans 3TON peakuum umeeT-

CS1 B aBTOPUTETHBIX nybnvkaumsix (3To peanbHasi CUTyauusi ANsi BCeX pacCMaTpUBaEMbIX 34€Cb KOMMNOHEHTOR). 3HaveHune
H (t) Nnpv HEKOTOPOW APYron Temneparype [ Ans Toro e camoro j-fo KOMIMOHeHTa TorAa Belpaxkaetcs hopmynon

[Hg (O] = —H, (o) + D vy - [hy(ty) — hy (D], (E.2)
k
UMK, YTO TO XKe:
S ) = FHS )+ 210 videp ) o, E3)
k

roe f, = 25 °C;

hi(f) — monsipHas SHTanbNMs MAeanbHoro rasa;

(c; )k — n3obapuyeckas MonsipHas TerroemMKoCTb A-ro KoMnoHeHTa (Mckniovasi obpasosasiuylocs Body, koTopasi pac-
CMaTpuBaeTCsl Kak XuakocTb). CyMMUMpoOBaHve NPoBOAUTCS MO BCEM KOMIMOHEHTaM K, KOTOpble NOSIBNATCS B pe-
aKkumm cropanusa (Makcumym 6 B camom obuiem criyuae);

vV, — CTEXNOMETPUYECKMI KOIMDNLMEHT ANA K-ro KOMMNOHEHTA, pacCMaTpMBaEMbI KaK NONMOXUTENbHbLIN ANA peareH-
TOB (eAvHUUA AN «LEeNeBoroy j-ro KOMNOHEHTA) M OTpULLIATENbHbIN AMsi NPOAYKTOB CrOpaHus.

Takum 06pa3om, BblUMCIIEHNE CBOAUTCA K MONyyeHuio nicdopmauum o h° nnm c; KaK PyHKUMSAX TemnepaTypbl Ans

«LIeNneBoro» j-ro KOMMOHEHTa U NATW «A0MNONHUTENbHbLIX» KoMnoHeHToB O,, CO,, N, n SO, (B rasoeon case) n xuakon
°
BOAbI. Benuuntbl h° v ¢, SIBNSIOTCS CNOXHBIMU (OYHKUMSIMW TEMIEPATYPbI, Yalle BCEro BbipaXaeMbiM1 B Buae nonmHoma

ANsi BCEX KOMMOHEHTOB.
- o

Ans onncanvst nameHeHwi h° n ¢, B 3@BMCYMOCTH OT TEMINEPATYPbl B TEYEHNE MHOMMX NET UCMONb30Basock He-

CKOMBbKO TUMOB NONUHOMMAINbHbLIX BbipaxeHni. [Ins paccMmaTtpuBaeMbIX 34ecb 3a4ay Anana3oH U3MeHeHNs TemnepaTypbl

man (makcumym 25 K). B yacTHOCTH, Kak crneAcTBMeE 3TOro, BECb BTOPOM UreH B npasov yactm dopmyn (E.2) n (E.3) man no

CPaBHEHMIo C NepBbIM HNeHOM U, He3aBMCMMO OT TUNA UHTEPMONALMM, AOMKHBI NOMY4aTLCA CYWECTBEHHO MABHTUYHbIE
pesynbTaTthl Ans H (t) CooTBeTCTBYIOWLME AAHHbIE ANA BblHUCINEHUSA H (t) MPU KOHKPETHbIX 3HAYEHNAX TemMnepaTypbl

MOXHO Hal TN A HECKOMBbKUX KOMMOHEHTOB NMPUPOAHOIO ra3a (He o6paluasch K NOIMHOMUANbHLIM BbIPaXeHUAM) B pabo-
Tax ApmcTporra u [Ixxo6a [8] v MapeuHa n ap. [9], [10]. CooTBeTCTBYIOWME NONMHOMMUANBHBIE BbliPAXXeHUS, NPUBEAEHHbIE B
pabote lNMaccyTa n JanHepa [6], nnv B Mo,qudmumpoaannom Buge Yunxonta-Xapmenca [11] — [13], Takke MOryT okasartb-
Csi nones3HbiMK. Tam, rae 3T0 BO3MOXHO, BbIUUCIIEHUS H (t) BbINONHSNUCH Pa3HbIMK criocobamu g4ns Toro, 4Tobbl NoaTBEp-

OVTb UX SKBUBANEHTHOCTb. He Bbino o6HApYXEHO 3HAYMTENbHLIX PacxoXxaeHun (T.e. pasnuumns, Kak npasuno, 6binn BO
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BTOPOM AECATUHHOM 3HaKe, KOTOPbIN 06bIUHO HE3HAYUM AS TOHHOCTU M3MEPEHUIA, U OH NpeacTaeneH B Tabnuue 3 Tonbko
Anst UHTeprnonsiuum).

C uenbio BbIBOAA OKOHYaTENbHbIX 3Ha4YEHUN 17;(20 °C), 17:(1 5°C)u ﬁ;(o °C)us ﬁ:(25 °C) 4ns BKNIOYEHUs UX B Tab-
nuuy 3 B NPUHATLIX METOAAX BblHWCIIEHUst MICMONb3oBanu AaHHble paboT MapeuHa u ap. [9], [10], Apmctponra n Ixoba [8]
UM MOAMULMPOBaHHBIM NONUMHOM YunxonTa-XapmeHca [13] B Takom nopsigke npeanoytenus. JJononHuTenbHble aetanu
3TUX BbIHMUCIEHUI NpUBEAEHbI B [3].

E.2 MNonpaBkun Ha HenaeanbHOCTb: 06 beMHbIe adhPeKTbI

O6bem V,, (aeansHbiit), 3aHMMaeMbIi NpU CTaHAAPTHLIX YCNOBUSX n3MepeHuii (t,, p,) OAHUM MOMNEM raaa, KoTopbil
BegeT ce0si B COOTBETCTBMU C TaK Ha3blBAEMbIM 3aKOHOM uAearnbHoro rasa (2.7), onpegensiot no opmyne

V,, (MpeanbHbiit) = M, (E4)
P2

roe T, — abconioTHas Temnepartypa, K, koTopasi cooTBeTcTBYET Temneparype b, °C.
[ns pearnbHbIX rasos, K KOTOPbIM OTHOCUTCS W NMPUPOAHBIN ras, 06bem V. (peanbHbii), 3aHUMaEMbIi O4HUM MOIIEM
peanbHOro rasa, cesisaH ¢ V. (ngeanbHbiii) ¢ MOMOLLbIC KOS(PPULMEHTa CXUMaEMOCTH Z, TaK |To:

V. (peanbrbin) = Z(T,,p,) - V, (naeanbHbIi); (E.5)

ZT5p) R Ty
P2

V, (peanbHbi) = (E.6)

3HaueHue koadhdurumeHTa CxumaeMocTu, B 0bLemM crnyyvae, 3aBUCUT OT TEMNEPATypbl, AaBNEHUS U COCTaBa rasa;
OH MOXeT BbiTb Bornblue 1N (Yalle) MeHbLlUe eanHunLbl, HO OGbIUHO GIIM30K K eanHULE Anst KNOCTOSIHHBLIXY ra3oo6pasHbix
BELLECTB.

Cratuctmnyeckas duamka obecnevmBaeT kak NOHMMaHue obLer 3aBucumMocTn Z ot TemnepaTtypbl, 1aBNeHns u co-
cTaBa, Tak U crnocob BbIMUCTEHNUS €ro AN CMECU NPOV3BOIbHOIO COCTaBa, UCXOAA U3 U3BECTHLIX CBOMCTB KOMMOHEHTOB
cMecH.

CornacHo Teopvn OCHOBHOE BblpaxeHnue gnsi Z

PV
Z(T,p)="—-"m, (E.7)
(T.p) ==
MOXeT ObITb MpeacTaBneHo B BUAe psaa
B(T) ¢(T) Q(T)
ZT,p)=1+ - , (E.8)
rae V., (peanbHbIf) Ans KpaTkocTu cokpalueH ao V,,. B atom eeipaxenumn B(T), C(T), ...., Q(T) npeacraensiot cobon BTo-

poVi, TPeTUH, ...., G-I BUpnanbHble KO3MMULNEHTBI, COOTBETCTBEHHO. Kaxkapin N3 HUX sIBNseTcst yHKUMen TemnepaTypbl U
COCTaBa, HO He 3aBUCUT OT gasnenun. YUneH, cogepxalumii BTOpoit BUpMarnbHbiii KO3MMUUMEHT, yunTbiBaeT BNuaHue Ha Z
MOIEKYNAPHbIX B3aUMOAENCTBMI ABYX YacTuL, (KaK OAMHAKOBbLIX MOIIEKYSl, TaK U Pa3HbiX); aHanorm4HbLIM 06pasom HneH,
coaepxalLuii TpeTUi BUpNanbHbil KO3MULMEHT, YUMTLIBAET BIUSIHWE B3aMMOAEWCTBUA TPeX HacTuy u Tak aganee. MNpu
VHTEPECYIOLMX HAC B HACTOSILEM CTaHAapTe AaBNEHUsIX B3AUMOZEWCTBUSI TpeX 1 Bonee 4acTul, He ABNAITCS BaXHbIMY,
Nno3ToMy BUpHanbHOE PasnoXXeHne MOXHO COKpaTUTb A0 BTOPOro uneHa 6e3 noTepu TOHHOCTU.

Takum o6pasom,

Zp=2Z( T, p) =1 + B (1), (E.9)
Vm
Z. =1+ P -Buix (T) (E.10)
ZwR'T

YpasHeHnue (E.10) MOXHO pelmnTb Kak KBapaTUiHOE OTHOCUTENBHO Z, ., €CINN N3BECTEH BUPMATIbHbIN KO3 uum-

eHT cmecm B, (T). MNpeapiaywun TEKCT 3TOro noapasaena oAuHaKoBo MPUMEHNM K YUCTLIM ra3am U CMecsim.
Cratuctundyeckas dusnka Takke AaeT cneayioliee BolpaxeHue Ans B, . MHOrOKOMNOHEHTHOW CMECH NPON3BOIIBHOTO
cocTaBa

N N
B )= 2D XX Byd(T), (E.11)
j k

rae CcymmmposaHne nposoaAaT no BCem N kOMMoHeHTam cmecu.
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B aTom ebipaxeHun ectb N uneHoB Buaa x]g - B;j B3anMoaenCcTBUN OANHAKOBBIX MONEKYN (YUCTBIN KOMMNOHEHT) U

N-(N-1)/2 unexos Bnaa 2x; - X, - B , B3anMoaencTBui pasHblx MONEKyI (MOCKOMNbKY HIXXHNE MHAEKCHI TEOPeTUYECkn obpa-
TUMBI).

He nmeet cmbicna B HacTosWeEM CTaHgapTe NPUBOAUTL YMCNOBLIE 3HAYEHUS ANS BCeX Bjj(unu, YTO PABHOCUITBHO Zj)
W Ans BCeX By Ans kaxaow Temneparypbl, Npu KOTOPOW NPOBOASATCS M3MepeHusi; 9To morno Gel notpeGosare okono
4620 3Ha4YeHUN, QOBONBHO BbICOKAs [0Sl KOTOPbLIX MOrna 6bl 6b1Tb OCHOBaAHA HA HEKOTOPOM OLI@HOYHOMN UNK KOPPENsILMOH-
HOW MeToavKe.

-3 npu N = 55, 3gecb 06bIMHO UCNONB3YIOT TPU 3HaYe-

MpumevyaHune 21 — Boluucnsercs kak [N+w]

Hus ansa To.

AcHo, YTO HeOBXOAUMO CYLECTBEHHOE YMeHbLUeHNe TpeGoBaHWM K AaHHbIM B COOTBETCTBUUN C TOUHO NOHATHIM (U
yAo6HbIM AN aHanmaa) KOHKPETHbIM Npubnxkennem, ecnn Z,, 1, cnegoBatenbHo, V, (peanbHbii) AOMKHbI NErko BblYMC-
nsTees no dpopmynam (E.10) u (E.8). 3To 0cobGeHHO BaXXHO B Criyyae, ecnv metog criegyeT MoguduumnpoBaTthb AN py4HOro
BbIYMCNEHUS.

OpHa Takasi KOHKpeTHas cxema NpubnmKkeHus, pekoMeHgyemasi asTopamu [7], coctouT B coxpaHeHum Toneko N une-
HOB B3anMOAEeNCTBUS OAMHAKOBbLIX MONeKyn u (N—1) YneHoB B3avMO4eNCTBUSI pa3HbIX MOEKYI, BKIOYasi METaH Kak 0auH
13 KOMMOHEHTOB (T.e. YNeHOB BUAA 2X; - X, - By, rAe HWXHWIA nHAeKS 1 oTHoCuTCS K MeTaHy). LieHHoCTb aToro npubnuxeHus
COCTOMT B PE3KOM YMEHBLLEHUW YCna NoAnexalmx oLeHKe YreHOB, a Takke BUpUarnbsHbiX KO3dULNEHTOB B TEX YNEHaX,
COXpaHeHue KOTOopbIX 00bIMHO AONYCTMMO; Bonee TOro, UCKMIOYeHHbIE YMeHbl (T.e. BCe ApYIVe YieHbl 2x]--xk~ Bjk ans j,
k #1) MOXHO paccmaTpuBaTk NPeHeBPEXMMO ManbIMU BO MHOTUX BbIYWNCIIEHWSIX, MOCKOMBKY X;, X, << X; A5 BCeX j, k.

OpgHako B HacTosIWEM cTaHAapTe npeanoyTeHne 6biNo 0TAaHO APYron cxeme YNpOLLEHUs], KOTOpasi UMeeT NpenMy-
LLIeCTBO B COXPaHEHWUN BCEX YIEHOB, YNeHbl B3aVMOAENCTBUS OQUHAKOBbIX MONEKYN NPeACTaBnsioTCA KOPPEKTHO, @ |NeHb!
B3aMMOZENCTBUS PasHbIX MOMNEKYN NPeACTaBNsATCS B COOTBETCTBUM C 06CyxaaembiM npubnuxeHnem. BeeageHHoe ynpo-
LEeHNe MOXHO NOHSITh, 06beauHsas dopmynsl (E.9) n (E.11) (3anuceiBas B(T) kak B), cnegyiowmm obpasom:

B,
Z,, =1+-0x; (E.12)

m

Z. =1+ iN x, 2 (E.13)
mix Xj Xk Vv ’ -
j k m

3aTem (onA BCeX j, k) B kKayecTee MCMNONb30BaHO NPUBNUXEHHOE BbipaXeHne — cpeaHee reomeTpu4eckoe BenuinH

m

Bj By
—— W ——, OTHOCALWMNXCA K OANHaKOBbIM MOﬂeKynaM

Mn); (Vi

Bjj - By

VAN E.14
(Vin); - (Vine 19

XoTA B paMKax ctatuctudeckon husmnkm Het ee hopmanbHoro o6ocHoBaHus, OHO O6bIYHO NCNONB3YeTCA ANA CMe-
Cel, COCTOSILLMX U3 MOMeKyn, KOTOPble He CNUWKOM OTNNYaloTCs No pa3mepam, hopme U NONAPHOCTY.
Torpga dopmyna (E.13) npunumaet eua;

N N
Zmix= 1+ ZZXI‘Xk‘
7k

Bj-Bu

; (E.15)
(Vin); - (Vi)

N N
Zo = 1= 22 ;% JA-2Z)-(1-Z,); (E.16)
i k

J

2
N
Zo = 1= 22x;4b; | (E1T7)

J

rae bj =1- Zr

B aTOM BblpaxkeHun coxpaHeHbl, Takum 06pasom, BCe YneHbl ICXOAHOW hopmynbl ANs Z, .., OAHAKO, NCNONb30BaHbI
TONBKO 3HAYEHUs1 KOIDPULIMEHTOB CKUMAEMOCTU YNCTBIX KOMIMOHEHTOB Z, dopmyna (E.17) co3paeT ocHOBY Ans BBeAe-
HWS NoNpaBoK Ha 06beM, 06yCNOBNEHHBIN HEUAEaNbHOCTLIO ra3a, YTo YA0OHO Kak Ansi PyYHbIX BbIMUCIIEHUI, TaK ¥ A4ns No-

nyYeHusi pe3ynbTaTa ¢ AOCTaTOYHOW TOUHOCTBIO.
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Opanaxko chopmyny (E.17) Henb3si CNONb30BaTh HEKPUTUYECKU. M3BECTHO, YTO CYWECTBYIOT OrpaHnYeHns Ans cme-
cen, coaepxalmx oguH U3 Tpex KOMMOHEHTOB, @ UMEHHO, BOAOPOA, renui u amokeug yrnepoaa [14]. B nepebix AByX cnyva-
SIX 3TO BO3HWKAET M3-3a TOro, UTO Z; > 1 Npyn CTAHAAPTHbLIX YCMOBUSIX M3MEPEHUIA, TaK HYTO Vb SBNAETCA KOMNNEKCHBIM
4UCNOM (TO Xe U B cnyyae HeoHa). YTobbl NpeogoneTs 310, BOAOPOAY, renuto, AMOKCHAY yrnepoaa n HeoHy NPUNUCaHsbI
«ncesao» 3navennsi b M, Takmm o6pasom, hopmarnbHo copmyna (E.17) octaeTcsa HenameHHoON. [ins auokenaa yrnepoaa
HeT Heo6xo0aMMOCTU AenaTh Takue OroBOPKM, ECMW ero MonsipHasi Aons He npeeblwaeT 0,15 (cMm. pasgen 1).

NMpumeyaHune 22— B[14] 6bina cozgaHa ocHoBa GONbLMHCTBA NOCNeAYIOWMX CTaHAAPTOR B paccmaTpuBae-
MoW o6nacTu; ncnornb3yeTcs MHAMBUAYarNbHOE pacCMOTpEHWE npu niobom coagepxaHun Bogopoaa. B WactHocTu, Bogopoa
yaansercs u3 cyMmbl, U fo6aBnsieTcs K o6LWemMy BbIpaXXeH o AOMNONHUTENbHbIN YneH. OaHako MOXHO NoKasaTb, YTO 3TOro
MOXHO He Aernartb Npu YCIToBUK, YTO MOTsipHast ons Bogopoaa B rase He npesbiwaet 0,05.

3HaveHus Bcex Z;u Vb npu Tpex cTaHAAPTHBIX 3HAYEHMSIX Temnepartypsl U3mepeHui npveegeHsl B Tabnuue 2 (pas-
Aen 10). Ucnonb3oBaHa cnegyiowas nepapxusi cnocobos nony4eHns 3TUX SHaYeHUN:

a) Ansi NOCTOsIHHBLIX ra3oB Hanbonee NpegNoOYTUTENBHO NPUMEHATL KOIMDMPUUNEHTEI CKUMAEMOCTU, NONMyYeHHbIe
HEenocpeaCTBEHHO U3 IKCNEPUMEHTA UIK, MO KPanHel Mepe, OLUEeHKU KO3 HPUUNEHTOB CXMMAEMOCTH, NCMONb3Ys XopoLuee
MHTEPNONSILMOHHOE YpaBHEHUE COCTOSIHUSI M BLICOKOTOYHbIE AaHHbIE 3aBUCUMOCTEN OT AaBneHus, o6bema n Temnepary-
pbl. 3HaveHus, npuBedeHHbIe B Tabnuue 2 Anst Takux rasoe, o6bIMHO Gpannce U3 BTOPUUHBLIX NyOnukaumm (ykasaHHbIX B
[3]), kOTOpbIE YOOBNETBOPSIOT 9TOMY KPUTEPUIO;

b) Ans kKOMNOHEHTOB, KOTOPLIE HE SIBNSIOTCA ra3amy NPU CTaHAAPTHLIX YCNIOBUAX U3MepPeHUi, TpeByeTCst MHOWM Nog-
xo4. B aTom cnyyae 06b14HO NPUHATO oueHunBaTh 3HaveHus B(T) ¢ nomowpto koppenaumm MNMutuepa-Kepna [15] u nepecun-
ThiBaTb 3TO 3HA4YEHUE B «MMNOTETUYECKOE» 3HadeHne Z(T, p) ¢ nomowpsio aHanora ypaeHenusi (E.10) ans unicToro rasa.
KoppensiumonHyto cdopmyny Nutuepa-Kepna moxHo 3anucate cnegylowmm o6pazom

BN:Pe _ (0,1445+0,073¢) - 2330-0460 _
R-T. T
£ 01385+0500 00121400970 000730 (E.18)
T? 73 AN

B aTon chopmyne H/XHUIM MHOEKC C YKA3bIBAET HA 3HaYEHME NnapaMeTpa B KPUTUUECKOMN TOYKE ras-XKUAKOCTb, HYXXKHUNA
WHOEKC I yKa3biBaeT Ha 3Ha4YeHne napamerpa, AefleHHOe Ha 3Ha4YeHWe 3TOro NapameTpa B KpUTUYECKol Touke (T.e. 6eapas-
MepHOe «YMEeHbLLUEHHOE» 3Ha4YeHMne), @ ® — 3TO TaK Ha3biBaeMbli KOI(MULNEHT aUEHTPUYHOCTH. 3HAYEHURA, NCNONb3ye-
mble ans T, p, 1 o, NpuBedeHs! B pasaene B.2 (npunoxenue B). MNpu nepecyete 3HaqeHuii B B 3Ha4eHUs Z BTOPON YNEH B
npaeoii Yactu ypaeHeHus (E.10) 6b1n annpokcumypoBaH kak p - B(T)/(R - T);

C) MMeeTCsi HECKOMBKO KOMMOHEHTOB, KOTOPbIE BLIXOAAT 3a 0611acTb NPUMEHUMOCTU METOAOB, NPUBEAEHHLIX B Ne-
peuncnenun a) unm b). B vactHocTn, ucxogHasa koppensiumsi MNMutuepa-Kepna 6uina paspa6otaHa ans NpuMeHeHus!, B
OCHOBHOM, K YI€BOA0POAaM M NPOCTbIM HEMOSSIPHBIM COeANHEHUSIM. [103TOMY OHA He AOMKHA NPUMEHATLCH K TAKUM KOM-
NMoHeHTam, Kak Boaa, MeTaHon, kapboHuncynedua u ap. PasHoobpasne MeToaoe, KOTopble 3aeck Noapo6Ho He paccmar-
puBatoTcs (Ho KoTopble obcyxaatotca B [3]), Obimv MCMONb3OBaHbl Ansl OUEHKU MMNOTETUYECKMX KO3(DdMUNEHTOB
CXUMaeMOoCTV AnA TaKMX KOMMOHEHTOB. Ha npakTuke HW 04WH U3 pacCMOTPEHHBIX KOMNOHEHTOB He ByAeT NpUCYTCTBOBaTb
B NPYPOAHOM rase unv MmuTaTope NPMpogHOro rasa B 3Ha4YMTENbHbIX KONMMYECTBAX, Tak |To Ntoban norpewHocTs onpeae-
nenus Z He ByaeT CyWeCTBEHHO BNUSTE Ha Z,,;

d) HakoHew, B Tabnuue 2 NpUBeaeHb! 3HaUEHNs kO3MULNEHTOB CKIMAEMOCTU M b ANS MHOMMX BELWECTB, KOTO-
pble SBNSIOTCS MCTUHHBIMM 3HAYEHUSIMI, 33 UCKIIOUEHNEM 3HauYeHU vb AN BOAOPOAA, FeNus U HEOHA, yXe YNOoMUHAB-
LUIMXCA B NPUMEYAHUN 22, KOTOPbIE ABMSIOTCS NCEBAO3HAYEHUSIMMU.

MpumevaHnune 23 — B Hactoswee Bpemsi B CLLUA, kak aT0 noATBEpKAeHO Ha Npumepe cTaHgapTa [16], koad-
ULMEeHT CyMMMpoBaHus vb ueTko onpegerneH kak+/(1— Z)/p. VicxoaHoe onpeaenenmne vb kak(1— Z) sensetcs npearioy-
TUTENbHBIM U COXPAHSETCS B HACTOSLLEM CTaHaapTe.

E.3 MNonpaBkn Ha HenpeanbHOCTb: 3 heKTbl IHTANBLNUK

- T ° ~
3HaveHune Bbiclel TennoTkl cropanust ngeansHoro rasa Hy ans C,H,ON,S,, paccumtaHHoe Ha oCHOBE 3HauYeHwi

MOMAPHON 0NV KOMNOHEHTOB, OnpedensieMoe B pasgene 2 kak oTpuuatenbHoe 3HavYeHne CTaHg4apTHOW SHTanbMuM Cro-
paHus 0606LWeHHON peakuum cropanust [ypaeHeHue (E.1)], B YaCTHOCTU, OTHOCUTCS K MASanbHON peakLUmm; T.€. HE TOMNbKO K
roptoyYeMy KOMNOHEHTY, MPUCYTCTBME KOTOPOro NpeanonaraeTcs B COCTOAHUM UaeanbHOro rasa, Ho, creJoBaTernbHO, Tak-
Xe W K pearvpyrowemMy KCnopoay ¥ BceM npoaykram (3a UCKIIoUYeHWeM Xuakor Boge!). MoaTomMy nonpaeka K aHTansnum
cropaHvs, B npvHuune, Heobxogyuma, NpMHMMas BO BHUMaHUe TOT aKT, HYTO peakuun cropaHns B AeWCTBUTENIBHOCTU He
MOryT NPOMCXOAUTE Taknm 06pasom, UToGbl BCE KOMMOHEHTbI HAXOOWNUCE B COCTOSIHUM MaeanbHoro rasa. Ons cmecu, Ka-
KOW ABMAETCH NPMPOAHON ra3, BECb NPOLLECC CropaHusi onuceiBaeTcsi Ha6opom ypaBHeHuM Tuna (E.1) ans NonoxuTenbHbIX
yucen a, b, ¢, d, e.
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Ins Takon cmMecn NpupogHoro rasa, Ans (NnepeoHaqvarnbHO OTAENEHHOTO) KUCMIOPOAA U FOMOTreHHOro NPOAYKTa peak-
U1K, pasHuua Mexay AeiCTBUTENbHbIM 3HaYeHneM aHTansnum ogHoro mons [A(T, p) — h°(T)] v aHavennem h°(t) ans nae-
anbLHOro rasa npu ToM Xe Temnepatype MoXeT GbiTb BbIUMCIIEHA C MOMOLLBIO COOTBETCTBYIOLLENO YPABHEHNSI COCTOSIHUSA.
Ansa 6uHapHOro MonekynspHOro B3auMoaencTBUs (HU3KOE AABIIEHNE ) MOXKHO NMOKa3aTk [8], UTo B KaxgoMm cryvae pasHuua
B SHTanNbMum MoxeT BbiTb NpeacTaBneHa hopMyon

o B(T,x)—T(@j
h(T.p.x)~h"(T.x) _ d7), (E19)

R-T Vil T, p,x)

rae B(T, x) — BTopo BUupnarnbHbli KO3MMULMEHT ANA CMECU X;
Vi, (T,p,x) — obbem mons rasa, nony4aemsblii Kak NONOXWUTENbHbIN Pe3ynbTaT peleHUs ypaBHeHus!

_RT B(T,x) E 20
Vol T P, X) p {”Vm(T,p,x)}' (E.20)

Mocne atoro obuwasn sHTanbNUNHas NONPaBka MOXET GbITh NOMYyYeHa Kak CyMMa HYI1IeHOB C COOTBETCTBYIOLMMU Be-
camu (T.e. B COOTBETCTBMU CO CTEXMOMETPVEN) TPEX TaKVX UMEHOB; BKITagdbl OT KOMMNOHEHTOB TONNMBA CreayeT NPUMEHSITh
C NPOTUBONONOXHbIM 3HAKOM OTHOCUTEIBbHO BKMaaoB OT NPOAYKTOB CropaHus.

Bbluncnenus takoro poga HeBO3MOXHO BbIMONHUTE 6e3 COOTBETCTBYIOWEro NporpaMMHoro obecrnevenus. Jaxe
NpU UMEeLWNXCA KOMMbIOTEPHbIX BO3MOXHOCTAX 3TO HE TpuBMarbHas 3agada, B OCHOBHOM, U3-3a Tp660BaHVll7I K AaHHbIM
Ansi obwen oueHkn koadbduumnenTa B u ero TemnepaTypHON Npon3BogHoN. K cuacTbio, C NOMOLLBI0 MOAENBHOIO BblYUCTIE-
HWsi MOXHO NokasaTb [8], YTo A4ns cMecen Tuna NPUPoAHOro ra3a B NPeACTaBNSOWMX MHTEPeC yenoBmsx obLuas nonpaska
npeHebpexumo mana, obblvHO OHa cocTaensieT He 6onee 50 [k - monb~" (npumepHo 0,005 %). BnnsiHue sHTansnuiHon
nonpaeKkyu B HACTOsILLEM CTaHaapTe Janee He paccMaTpuBaeTces.

33



rOCT 31369—2008

Mpunoxenne F
(cnpaBouHoe)

BnusiHua napoB BoAbl Ha 3Ha4YeHUe TeNNoThl cropaHust

F.1 O6wasn yacTtb

B HEeKOTOpLIX KanopuMeTpax, UCMOoMb3yeMbIX 4N NPSMOro MeToaa namepeHuit o6 beMHON TENNoThLl CropaHusl, ne-
pea CKUraHueM HachILWaloT (BO BPeMs UBMEPEHWIA) ropoynii ras napamm Bogsl, M NoaTomy 6yayT namepeHs! U, BEPOSITHO
(HO He 0b6n3aTenbHO) NpeAcTaBNeHbl 3HAYEHNs TENNOTHI CFOPaHWA Ha (Npeanonaraemon) HacbIWeHHON ocHoBe. Takue
3Ha4eHnA ByayT HUXKEe 3HAYEHUIA HEHACILLLEHHOTO (CYXOro N YacTUYHO HACLILLEHHOTO) ra3a n3-3a 3aMeLLEeHNs roploYero
rasza napamv Boabl B U3BMepsieMON CUCTEME.

Pa6oTta gpymx npubopoB, ncnonb3yembix Ans NPSMOro Unu Ans KOCBEHHOTO onpeAeneHnst 3Ha4YeHUsl TENNOTLI Cro-
paHus, 6a3npyeTtcs Ha apymMx npvHumnax. Hanpumep,

- B HEKOTOPbIX KarnopumeTpax CropaHus ras3 HenocpeacTBEHHO cxuraloT 6e3 npeasaputensHon o6paboTku (T.e. ¢
CYLWECTBYIOWMM B HEM COAEPKAHMEM BOAbI), U pe3ynbTaT NpeacTaBnAloT Kak UCTUHHOE 3HAaYeHWe TEMNOThl CropaHus, HO
NPUNUCLIBAIOT 3TO 3HAYEHME KaK NONy4YeHHOe ANSA CyXoro rasa;

- B HEKOTOpbIX Npubopax ras BbiCYLIMBAIOT Nepea onpeaeneHnemM 3HaueHUsl TeNnoTbl CropaHus; u, Takum o6pasom,
M3MEpPAIOT U NPEACTaBNAIOT 3HaYEHUe ANSA CYXOro rasa, axe ecnv nepeoHaYanbHoO ras cogepkan napbl BoAb;

- B npubopax, NpUMeHsieMbIX ANsi onpegeneHnsa KOMMNOHEHTHOrO COCTaBa rasos (B YacTHOCTH, ra30BbIX Xpomartorpa-
hax) 06bIMHO aHANN3UPYIOTCA BCE BAXHBIE KOMNOHEHTI, 32 NCKNIOYEHNEM BOAbI, U NO3TOMY BbIMMCIIEHHOE 3HAYeHne Ten-
NOTLI CrOpaHUsl OTHOCUTCS K OCYLIEHHOMY rasy, Aaxe eCcnuv ras B 4eNCTBUTENbHOCTM MOXET coaepkaTb napbl BOAbI.

Moatomy ansa TOro, 4Tobel caenaTte NPaBUMNbHLIE CPABHEHUS 3HAYEHUI TEMNOTHI CrOPaHUsl ra3oB, onpeaeneHHbIX
pasHbLIMKM METOAAMU, HEOBXOAUMO YUUTLIBATL:

- CTeNeHb HaCbILWEHNA ra3a BOAAHLIM NAPOM B UCXOAHOM COCTOSHUM;

- CTeneHb HaCbILWEHUSA ra3a BOAAHBIM NAPOM B TEHEHUE NpoLeaypbl U3MEPEHUs (T.e. Nocne n3aMepeHns);

- XapaKTepUCTUKN CPEACTBA USMEPEHNI UMM METOAMNKMN BbINONHEHNA U3MEPEHUN;

- CTeneHb HaCbILWEHNA ra3a BOAAHBIM NAPOM, OTHOCALLYIOCA K NPeACTABNEHHOMY 3HAYEHUIO TENNOTHI CropPaHus.

Ecnu Bce atn (baKTOpr WU3BECTHbI, MOXXHO paccMmaTpuBaTtb BCe 3HAYE€HUA TENnoTbl CropaHus, NpuBoas X K 0ANHaAKoO-
BOW U COrNMacoBaHHOW OCHOBeE.

XOoT OCHOBHOW TEKCT HacTosIlWero craHgapta OTHOCUTCA K BblYMCIEHUAM Ans OCYLWEeHHOro rasa, npegnonaraeTcs,
4YTO camoe Nnorm4Hoe oCHoOBaHWe, B LENoM, SBnsieTcsH ((06LI.|,eI'IpVIHF|TbIM» OCHOBaHueMm, npu KOToOpomM 3HaveHue TennoTtbl
cropaHusi onpegenseTcs U permcTpupyeTesi ¢ niobbiM coiepkaHMeM NapoB BOZbl, PaCCMaTpuBaeMbIM NPOCTO KaK OOUH U3
KOMIMOHEHTOB CMecU C onpegerneHHon monsipHon gonei. CyuectsyeT Tpu coobpaxenus (F.2 — F.4), koTtopble cnenyeT
y4YnThIiBaThb NPU NpoBEOEHNN BbIHMCﬂeHMﬁ, €CIV NMPUHAT 3TOT nogxoa, OCOGGHHO, €eCcnn aHanui napoB BOAbl HE sIBNAETCA
4acTblo I'IGpBVIHHOVI aHanuTUYeCKon npoueaypbl (T.e. ecrnn o0 ero Konu4yectee AenalT BblIBOA4 HA OCHOBE BTOPU4YHbIX
CpeacTB, TAKUX KaK TMIPOMETPUHECKUE U3MEPEHNS UITM UBMEPEHUS] TOUKM POChI).

F.2 BnnsiHne ncknio4vYeHHOro obbema

MapumnanbHoe AaBreHne Bodpl P, B NPUPOAHOM ra3e MOXeT AOCTUraTb AaBNeHnsl HaCbILWEHNs! P, NPU CTaHAAPTHbIX
YCMOBUSIX U3MEepeHusl cocTaBa rasa. TpaguuMOHHLIM crnocoboM OLEHKM BIUSIHUSI NapOB BOAbI SIBNSIETCS] UCKIIOUEHNE ee
faonv p,/p, n3 obbema AeicTBUTENIBHO CyXOro ropioYero rasa, TemM CaMblM, yMeHbLLUAsi onpeerieHHoe 3HaveHne TennoTbl
CropaHus Ha 9Ty JONI0 A0 3HAYeHUs!

F = F (cyxoz0 2aza)- P2~ Pw (F.1)
P2

rge A — anavenve (Bbiclee UNu HMU3LWee) 06 BLEMHON TEMNOTHI CrOPaHus.

MONHOCTLIO SKBMBANEHTHbIN CNOCO6 KOHTPOIIS STOrO BIUSHUS (CKOPEE C LIeNbIo BbIUMCIIEHNS], @ HE C LiENbIo u3mepe-
H¥R), HO Bonee NpeanoYTUTENBHBIN, MOCKONBKY O4EBUAHO, UTO H MOXeT ObITb NpeAcTaBneHa B BUAE 3Ha4EHUIA MONSIPHOW,
MacCOBOW UMM 0O6bEMHON TEMNOTLI CropaHusi, 3TO NeperTN K OLEHKE KOMNOHEHTHOrO COCTaBa B eAMHMLAX MOMSIPHOWM
gonwv. Jonyctum, 4To pe3ynbTar aHanu3a KOMIMOHEHTHOrO COCTaBa ra3a, BblpaXKeHHbI B eMHMLAaX MOMSIPHOW J0MNu, Nc-
KIIoYaowmn napsl Bofbl, M3BECTEH (MOCKOMBKY Takoe AOoNyLEHVE CienaHo B OCHOBHOM TEKCTE HACTOSILLEro ctaHaapTa).
Ecnun napunansHoe aaBneHne napoB Bofbl B Npo6e Tenepb Kak-To onpegeneHo, To UX MONspHas 40N MOXET NPUHAUMATb-
cA 3a p,/p,. Ans Toro, 4To6bl COXpaHUTL CYMMY MOMSIPHBIX IONEN BCEl CMecu, PaBHOI eAuHMLE, MOMSIPHAst AONS KaXA0ro
KOMMOHEHTa AOMKHa BbITh HOPMANM30BaHa YMHOXEHNeM Ha kosddunumnenT (p, — p,,)/p,. Takum o6pasom, NOCKONbKY Bbi-
YMCMNEHHOE 3HAYeHWE TEerU10Tbl CropaHusi SIBMSIETCS] CYMMOM UNEeHOB, NPONOPLUMOHANbHBIX MOSIPHLIM JOMSIM KOMIMOHEH-
TOB, TO BbIYUCIIEHHOE 3HAYEHME TEMMOTbl CrOPaHus MPOCTO COKPALLLAETCH Ha 3Ty A0NI0 (KPOMe BTOPUUHLIX 3ddekToB,
paccmoTpeHHbIX B pasgenax F.3 u F.4), kak 3170 BUAHO 13 NpegblayLlmx paccyXaeHui.
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Kak BugHo 13 criegyowero npumepa, 3To NePBNYHOE BIUSHUE MOXET ObiTb BaXHbIM. [lonycTuM, Mbl XOTUM BbIYWC-
NWTb 3HAYEHWE TENNOTbI CrOPaHUsl H8 OCHOBE HACLIWEHHOIO ra3a, NCXOAs U3 aHanu3a OCYLLEHHOrO ra3a, BeposiTHO, OISt
TOro, 4ToObI cAenaTe OCMbICIEHHOE CPaBHEHUE MeXAy aHanMTUYECKW NONMyYeHHbIM 3HaYEHMEM TEMMOThI CropaHusl U 3Ha-
YeHreM, onpegeneHHbIM ¢ NOMOLLBIO KarnopumeTpa, B KOTOPOM TOT Xe ra3 HacbILWAeTCcs BO BPEMsl uamepeHus. Takke ao-
NyCTUM, YTO 3Ha4YeHne 06BEMHON TENNOTLI CropaHusi OCyLWEeHHOro ra3a pasHo 38,00 M - M3 npu cTaHAapTHLIX YCIOBUSIX
cropanus u namepenuii: 15 °C, 101,325 kfMa. Mpwn 15 °C gaBneHve HackIWweHHOro napa Boasl paeHo 1,705 klMa, n Toraa mo-
nspHas gonsa Bodbl B NPMPOAHOM rase, HachIWEeHHOM BOAOW NPy CTaHAAPTHLIX YCMNOBUSIX, paBHa

X, = _W0S__ 0,01683. (F.2)
101325
Taknum o6pazom, 3Ha4eHne TENNOThI CropaHusi HacklWEHHOro rasa (NpeHebperast BTOpuyHbIMK achdekTamm, 06cyx-
AaembivMn B pasgenax F.3 n F.4) meHble, yem 3HaveHne TennoTel CropaHns cyxoro rasa Ha (1 — 0,01683), T.e.

~

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

Mpu pasHuLe B 3HAYEHUAX TENNoTbl cropanns BnnoTe 4o 1,68 %, B 3aBMCUMOCTM OT KONMYECTBA NPUCYTCTBYIOLWETO
BOASHOIO Napa, 06bI4HO OYeHb BaXXHO paccMaTprBaTh Cnocob, C MOMOLLBIO KOTOPOro Napbl BOAbLI YYUTHIBANUCH NyTEM Npsi-
MOTIO M3MePeHNs NN aHanuaa KOMNOHeHTOB. OcoBeHHO CNoXHasi CUTyauns MOXeT BO3HUKHYTbL Ansl Fas3a, CoaepKallero
napbl BoAbl B KAYeCTBE M3BECTHOMO KOMMOHEHTa NP AaBNeHMU HUXe AaBNeHUs! HacbILWEeHHOro napa. B aTom cnyvae Bce
«0oBLWenpuHATBIE» 3HAYEHWUsA TENMOThl CFOPaHNs CyXOro rasa WM HachlLWEeHHOro raza MoryT ObiTb paccqMTaHbl, ABNSAOTCS
pasHbIMK U MOryT BbITb NepenyTaHbl gpyr ¢ APYroMm.

Mpumedyanue— Brazocolepxarue npupodHO20 2asa, Nnodasaemoz0 8 Maz2ucmparbHble 2a30MpPoeodsbl,
mparcrnopmupyemMozo 110 HUM U [T0CMaenseMoz0 nompebumernto, ogpaHudusaemcss mpebosaHusiMU COOMEeMCMBYUWUX
HopmMamueHbIX OOKYMeHmos, Oelicmeyowux @ CMpaHe, Unu yeriosusMu KOHMpakma.

F.3 BnvsaHwne cKpbITON TennoThbl (3HTanbnnHbIN addekT)

BTopuyHoe BrnvsiHne NpucyTCTBUS NapoB Boabl B Npobe rasa B pasgene F.2 He paccmaTtpuBaeTcs. CkpbiTan TennoTa
ucnapeHusi Boabl, 06pasytoLencs Npyu cropaHnm yriesoopoaos, ABNAETCA 3Ha4UUMbIM HakToOpOM Npu onpeaeneHnm 3Ha-
YeHus TennoTbl CropaHust 3TUX YrneBoAOPOAOB U, CrieAoBaTenbHO, COCTOSIHWE BOAbLI TOYHO COOTBETCTBYET onpeaeneHu-
fIM, NpyBegeHHbIM B 2.1 1 2.2.

B cnyyae Bbicwen TennoTel cropanust {(2.1) Heobxoaumo, uTo6bl Bcsl BoAa, 06pa3oBaBLIasicsi B peakumm cropaHus,
KOHAEHCHUpOBanachk B XMAKOE COCTOSHWE NpW CTaHAAPTHON TemnepaType cropanus t,. 3To TpeGoBaHne MoXeT BbiTb He
peanvayeMbiM Ha NpPakTWKe, HO OHO AEUCTBUTENBHO 0BecneuMBaeT TEOPETUUECKYIO OCHOBY BbIUMCIIEHUSI 3HAYEHUS Bbl-
CLUeN TennoTbl CropaHunsi Cyxoro NpupoaHoro rasa. OgHako NpUCYTCTBME NApoB BoAbl B 06beMe rasa go cropaHus npej-
cTaBnsieT npobnemy, Kak paccMaTpuBaTb COCTOSIHUE BOAbI NOCHE CropaHus:

a) MOXHO NpeanonoXuTb, XOTA 3TO He peanuayeTcs Ha NpakTuke, YTo 3Ta Boga nocrie CropaHusi 0CTaeTcs B ra3oo6-
pa3sHoOM COCTOSIHUM, U, TaKMM 06pa3oM, He OKasbIBAET BNUSHUS HA TENMOTY CrOpaHust; UK

b) moxHO MpeanonoXuTs, 4TO 3Ta BOAA KOHAEHCMPYETCS B XXUAKOCTb NPY CTaHAapTHO TeMnepaTtype cropanusi t, u,
TEM CamblM MOBbILLAET TENNOTY CrOPaHNUA 3a CHET BbIAENVBLUENCSI CKPLITON TEMNOTHI UCMAPEHUsI BOARI.

Mpegnonaraetcs, YTO camasi NOrMHeCKU HENMPOTUBOPEYMBAs TPAKTOBKA 3HAYEHWS! BbICLLEN TENnoTbl CropaHusi co-
CTOWT B JOMYLUEHMM TOro, YTO BCA BOAA, KaK Haxoaswasca B oO6beMe rasa go cropaHusi, Tak M o6pasyioLascsi npu cropa-
HUKM, KOHAEHCUPYETCS B KMOKOCTb NPU CTaHAApPTHOI TemnepaTtype cropahust t,. Moatomy napbl Bogbl, coaepxaluuecst B
obbeme rasa, AOMKHbI PaCCMaTPUBATBLCH Kak KOMMOHEHT NPUPOAHOIO ra3a ¢ KOHKPETHLIM 3HAUYEHWEM MOJISIPHOW A0NU U
UMeLoLWUIA 3HaYEeHNE TeNNOTbI CFOpaHWs, NONMy4YeHHOE U3 CKPbITOI TEMNOTLI UCNIapeHUs! BOAbI; APYMMMU CIIOBaMu, B CYMMU-
pOBaHWM eCTb APYrow |neH x;- H; Ans soasl. BoT noyemy 3HaueHus BbiCLUEl TENIOTbI CropaHus Ans Napos BOAbI, NpuBe-
AeHHble B Tabnuuax 3 — 5, He paBHbl HyNO. Takas TPakTOBKA NPUBOOUT TOJLKO K HEGOIMbLLIOMY MOBLILLEHUIO 3HAYEHWS
TENNOTbl CrOPaHus; NPU AONYLUEHWUWN O HACBILWEHUM NApaMy BOAbI 3TO NOBLILEHWE HE 3aBUCUT OT COCTaBa ra3a U 3aBUCUT
TOMBKO OT 3MEpPEHHON TemnepaTypsl rasa. [MoBblweHWe TENNOTLI CropaHusl, pacCUMTaHHOE Ha OCHOBE 3HAYEHUH 06beM-
HOW J0IN KOMMNOHEHTOB, ANA HACLIWEHHOrO rasa CoCTaBuT:

ansi uamepexnn npun 0 °C — 0,01 MOx - m3;

ans namepenun npu 15 °C — 0,03 MOx - m3;

ans namepennn npun 20 °C — 0,045 Mk - m-3.

Ina 3HaveHns HU3WeN TeNnoTLl CropaHusl BeCb BOASAHON Nap ocTaeTcs B ra3oBoy ha3se v NosToMy SHTanbNUNHBINA
adbdekT Takoro poga He paccmaTpuBaeTes.

F.4 Bnunauwne koadduuneHta cxxumaemocTtm

CywecteyeT TpeTui 3¢ exT, BNMAHWE KOTOPOTO eWe MeHbLLE, HO, TEM HE MEHEe, OH [IOIDKEH yunTbiBaThCA. Mpu-
CyTCTBME NapoB BOAbI BNUSIET Ha KO3PMDULUNEHT CKUMAEMOCTU CMECU 1, TaKUM 00pa3oM, U3MeHsIeT 3HaveHne 06bLEMHON
TENnoThI CropaHus peanbHoro rasa. Mpu 15 °C ans TMNIMYHOrO NPUPOAHOTO ra3a 3HavyeHue Z Npu nepexoze OT OCYLWEHHOTO
K HaCblLWEHHOMY COCTOSIHUIO MeHAeTCA Tonbko Ha 0,0004 (o1 0,9981 go 0,9977).
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OCHOBHOW TEKCT HACTOSILLErO CTaH4apTa OTHOCUTCH TOMBKO K CYXOMY NPUPOSHOMY rady, MoCKONbKY Takoe COCTOs-
HUEe peKoMeHayeTCs Kak npeanoytuteneHoe. B cnyvae Heo6xoaMmocTu BeIMONHEHUST BbIYMCIIEHWIA 4NN NPUPOLHOro rasa,
copepKallero napsl BoAel, CnegyeT, 04HaKo, yHUTeIBaTb YNOMSIHYThIe BbllLe 3hdeKTbl NPy NPUHATUM PeLLEeHNs O COOTBET-
CTBYIOWEM noaxogde.

F.5 Mepec4yem paznuyHbix eQuHUY 81azocodep)xaHus NnpupodHo20 2a3a

B mex cniyqasix, koeda codepxxaHue 800SHO20 napa 8 npupoGHOM 2a3e U38eCcmHo 8 eQUHUUax memnepamypbi moy-
KU pOCkl 8nazau unu e eOuHUYax Maccoeoll KOHUeHmpauuu, nposodsam repecyem smux 3HaqyeHUl 8 3HadeHue anazocodep-
JKaHUS, 8bipaxeHHoe 8 eduHuyax MonspHol donu.

Brayerue monspHoL 001U 800SIHOZ0 N1apa (X 0, %) ycmaHasnusam rymem riepecyema 3HaqeHus memrepamy-
bl MOYKU POCKI 812U, U3MEPEeHHOU MpU KOHKPEMHbIX YCII08USAX, CHaYana e 3Ha4eHUe Macco8oll KOHUeHmMpauuu 800FHO-
20 napa 8 gpammax Ha Kybudeckuli deuyumemp ripu 8aeneHuu 101,325 klla u memnepamype 0 unu 20 °C u 3amem 8
3HayeHue monsapHoli donu 800SHOZ0 rnapa X H,0 8 TPOYSHMaX.

[ns nepecyema 3HavyeHus memriepamypbl MOYKU POCKI 8nazu rpupoBGHO20 2a3a, U3MEePEHHO020 fpu KOHKPEMHbLIX
yCIiosusix, 8 3Ha4yeHLEe Maccosoll KOHUeHmpauylu e008Ho20 napa Chor 8bipaxkeHHOU 8 zpammax Ha Kybudeckul
Beyumemp, ucrions3yrom danrbie FOCT 20060 [17].

lNepecyem 3HaveHusa Maccogoli KOHYeHmMpayuu 800sHO20 rapa Ch,0: 2/m3) 8 3HayeHUe monapHoL Gonu (X H,0 s %),
rposodsam @ coomaemcmauu ¢ hopMynamu:

0ns cmanOapmHsix ycnosul 20 °C u 101,325 kla

24056-Cpy 0

Xy o=——-2—=0,1403-C F.4
HZO 1O.MH20.ZH20 H20 ( )
u 0nsa cmanOGapmHeix ycnosull 0 °C u 101,325 kla
22415.C
ST 70 20,1338 Cpp (F.5)

X =
20790 My Zuo
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Mpunoxenne G
(cnpaBo4Hoe)

O606LWWeHne, o6cyxaeHue U BbIGOp 3HaYeHUA TENNOThI CropaHus MeTaHa

OHTanenus cropaHus metaHa 6e3ycrnoBHO SIBMNSIETCH CaMbIM BaXXHbIM 3Ha4YeHUEM (PU3NYECKOro CBOMCTBA, UCTONb-
3yeMoro npv onpegeneHny 3Ha4eHns TENNOTbI CropaHusi NPUPOAHOro ra3a. MeTaH He TONBKO ABNSIETCA OCHOBHBIM KOMMO-
HEHTOM MPUPOAHOrO rasa, HO MeTaH OCOBOM YWUCTOTbl YacTO MUCMONb3YKT B KAYeCTBE IPaJyMpOBOYHOIO rasa ans
KarnopvMeTPOB HENPEPLIBHOIO NPUHLMNE AeNCTBUS, OBLIMHO NPUMEHSIEMbIX 1S UBMEPEHUIA 3HAYEHNS TENNOTHI CropaHns
Np1MpoaHOro rasa.

TennoTa cropaHusi MeTaHa Obina Bnepebie onpeaeneHa B 1848 r., u ¢ Tex nop 6bino onybrnvkoBaHo 8 nccnegoBaHui.
OpHako, B Hay4yHON NuTepaTtype UMeeTCsl TOMNbKO ABa Habopa 3HaYeHul CTaHAAaPTHOW MOTSIPHOW SHTarNbMNMU CropaHns Npu
25 °C gnsi MeTaHa HopMarbHOrO U30TOMNHOTO COCTABA, U3MEPEHHBIE C YPOBHEM TOUHOCTM U NPELIM3NOHHOCTU, COOTBETCTBYIO-
LM BO3MOXHOCTSIM COBPEMEHHOW UBMEPUTENBHON TEXHUKM, KOTOPbIE MOXHO GbINo 6bl NPUMEHNUTL 151 HACTOAWETO CTaH-
aapra.

910 — uccnegosanusi Poccunm (1931) [18] u NMutrama n Munuepa (1972) [19].

3HaueHus1, NoNy4YeHHbIe NPU 3TUX ABYX UCCIEA0BAHUSIX, NPUBEAEHbI HUXe (3HaveHust Poccuhm Gbinmn nepecMoTpe-
Hbl B paboTe ApmcTpoHra u [Ixxo6a [8] B cOOTBETCTBUM C yCTAHOBINEHHOWN HA CErOAHSILLHWIA A€Hb MOTSIPHOM Maccom, TeMne-
paTypHOI WKarnon u gp.).

Poccunum [18], k- monb™":  Muttam u Munuep [19], kx - monb1:
- 891,823 - 890,36
- 890,633 - 891,23
- 890,013 - 890,62
- 890,503 - 890,24
- 890,340 - 890,61
- 890,061 - 891,17

Mpy aHann3e cBomx cOBCTBEHHBIX AaHHBIX Poccnhm [18] oT6pocun camoe Boicokoe (NepBoe) 3HaueHne Kak BeIBpoc
W Ha OCHOBAaHMM OCTABLUMXCS MATU TOUEK Nony4nn cpegHee 3Havenue (890,31 + 0,27) kx - monb . Mutam u Munyuep [19]
MCMNONb30Bany BCe WeCTb TOWEK AaHHbIX 4151 BbIMUCNEHNA cpeaHero sHavenun (—890,71 + 0,41) k[x - monb1. (Heonpepe-
NEHHOCTb NPVBEdEHHbIX 3HAYEHWUIN NPeACTaBNsAeT O4HO CTaHAAPTHOE OTKITOHEHUE).

Mpu nepecMmoTpe 3TMX ABYX nccneaoBaHu ApmctpoHr u ko6 [8] caenanu BbiBoA, YTO XOTA OHW M COrNacurnch ¢
o6paboTtkoit Poccrtu [18] ero co6CTBEHHBIX AaHHbIX, NPUMBEALLMX K OTOpachiBaHUIO OHOW TOYKU Kak BbIGpoca, HO ecnn
B3ATb BMECTE BCE TOYKM JaHHbIX KaK €AUHbIN psif, TO NOCIe 3TOro HET SIBHOIO CTaTUCTUYECKOIo AoKas3aTenbCcTBa Toro, YTo
cnepyeT oTKasaTbCs OT Mo6oit gpyron Touku. ApmcTpoHr u [1xo6 [8] Takke paccmoTperny HEKOTOPble TEXHUYECKUE U pac-
YeTHbIE aCMeKTbl, KOTOPbIE OCTAITCS NPABUITBHBIMY; OHU, HAPSIZly C HEKOTOPLIMMY AOMOSIHUTENbHLIMU acrnekTamu, TakoBbl:

a) ypOBHM Npumeck B Npobe meTaHa: ucrnons3oBasLlumiics Poccunm [18] meTaH cogepikan 1210 ppm okcuaa yrnepo-
Aa, Ha koTopyto Obina BHeceHa nonpaeka, Torga kak MNutram v Munuep [19] ucnonb3oBany Npoby, cogepXxallyio MeHee
5 ppm npumece;

b) onpeaenexue nonHoTol peakummn: Poccubu [18] nuamepsin konuyecTeo 06pasoBaBLLeicsl BOAbl CTaHAAPTHLIM Me-
TOAOM, B TO BpeMsi kak [Nuttam v MNMunuep namepsinm konuvecteo ob6pa3oBaBLUErocs AMOKCUA YITepoaa, YTo B HacToslee
BpeMsl CHMTAETCA NPeanoYTUTENTbHBIM;

¢) meToap! kanubpoBkM M npocrexueaemocT: Poccutum [18] kannbpoBan cBoW KanopumeTp C NMoMOLLbI0 MeToga
3NeKTpoHarpeBa ¢ NpocneXxXmnBaemMocTblo K 3TanoHam HaunoHanbHoro 610po craHgapToB, Toraa kak [Muttam m MNunuep [19]
ANsi KanMbpPOBKU MCMNONbL30Bany cropaHne BoAopoAa ¢ NnpocrnexmBaemocTbio k 6onee paHHer pabore Poccuum no cropa-
HUIO BOAOPOAA;

d) koppensiuusi 3Ha4eHui TennoTbl 06pa3oBaHUs CepuM ankaHoB: aHANM3 HECKONbKMX 3HAYEHUI TennoTel 06paso-
BaHWA (NOMy4eHHbIX M3 3HAYEHUIA TeNnoTbl CrOpaHUsl) FOMOIOTNYECKOW Cepun H-ankaHoB 6ornee HU3KOW MOMEKyNApHON
mMaccel GnaronpuaTcTByeT nony4veHuio 6onee ogHOPOAHBLIX 3HAYEHUI B OTHOWeEHWU npupocTa pynn CH,, nony4eHHbIx
Muttamom m Munuepom, 1 MOXHO NPeANONOXUTb, YTO 3TO 3HAYEHWE ANA MeTaHa HaXoAMTCs MexXay 3HaYeHUsIMU, NONy-
YEHHbIMMW NPU 3TUX ABYX UCCMNELOBaHUSIX;

€) «u3onupoBaHue» kanopumeTpoBs: Poccrhm [18] ucnonbaoBan macnsHble NNeHKU OISl «M30MNsiLumny KanopumeTpa
B K2XXA0M OTAElbHOM 3KCepuMeHTe (MOBTOPHYIO COOPKY kanopumeTtpa kaxgbiv pas), a Nuttam m MNunyep [19] 3assnanm,
YTO KanopumeTp Obin «M30NMPOBaH» B TEHEHWE CEPUM UCTIBITAHUI, HO HA CaMOM Aene NOCNe KaXA0ro aKcnepuMeHTa yaa-
ANV NNAaTVHOBLIM TEPMOMETP COMPOTUBIEHNS U 3AMEHSNN €10 PTYTHBIM TEPMOPETYNATOPOM, YTO NPUBOAUNO K BO3MOX-
HOW noTepe BOAbI;

f) nosTopHas cbopka kanopumeTpa: Poccunm [18] 3aHOBO coGupan kanopumeTp nepes KaxabiM 3KCNepuMeHTOM,
3aMNONHSAA €ro B3BELWEHHbIM KONMYECTBOM BOAbI M OTHOCS €ro kanubpoBKy 1 cropaHne K CTaHgapTHOW Macce Boasl, Toraa
kak Muttam u Munuep [19] kannbpoBanv CBON KanopyMeTp BO BPEMsi CepUn 9KCNEPUMEHTOB, a 3aTEM UCMOfb30Banu 3ToT
3HepreTUYECKU IKBMBAIIEHT B Te4eHe Bcel paboThl, daxe nocne pa3topku, BHECEHUS UBMEHEHUI U NOBTOPHOU cOopKM
Kanopumertpa, 0bocHoBaHVWeM ANs UCMONb30BaHUS OGHOIO U TOFO e SHEPreTUYECKOrO SKBMBANEHTa, BEPOATHO, ABNSIET-
Cs1, 0AVHAKOBasi Macca BOAbl, UCNONb3yemas ansi NOBTOPHOIO 3anonHEeHUs KanopumeTpa.
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B KOHEYHOM cueTe TPyAHO UMM Aaxe HEBO3MOXHO NPOaHaNM3NpoBaTh 3TW Pa3rnuyHbIE acnekTbl U KONUYECTBEHHO
OLEHUTb UX BNUSIHWE HA COBOKYNHOCTU AAHHBIX ANA TOro, YTo6bl pelwmnTh, Kako 13 AByxX HabopoB AaHHbIX cneayeT UCNonb-
30BaTb UNK, €CNK cnegyeT ucnonb3oBatb 06a Habopa, TO C KAKMMK BECOBLIMU KO3hDULIMEHTaMU A4S OTAENbHBIX AaHHbIX.

MoaTomy B HacTosiwem ctaHgapTe ObiNo peweHo KaxaoMy Habopy AaHHbLIX NPUNUCATL PaBHYIO BECOBYIO 3HAUW-
MOCTb, 4TO NPUBOAUT K CTAHAAPTHOW 3HTANbLNUW CropaHnA meTaHa npu 25 °C, pasHoii (890,63 + 0,53) k[x - monb~" ¢
TONBKO OAHON 3KCNEPUMEHTANBHON TOYKOW, BhiWeawen 3a npeaernsl ABYX CTaHAAPTHLIX OTKMOHEHUN OT CPEAHEro 3Have-
HUA. OTa TOYKA 3PEHUA HAXOAUTCA B COOTBETCTBUM C BLIBOAOM, NOMYHYEHHBIM B OKOHYaTenbHOM oTyerte [apeuna [20] no
nNpoeKTy, Ansa kotoporo 6onee paHHun otyeT Apmctponra n xo6a [8] 6bin npomexyTouHon nybnukaumen.

MpwnmedyaHue 24 — Yersepras To4ka B gaHHbIX [Muttama u Munuepa [19], kK coxanenmio, HenpasuNbHO Hane-
vyartaHa kak «—890,34» B [8]: cnegoBaTtensHo, o6wee cpegHee 3Ha4YeHne, NpuBeaeHHoe B paboTax [8] m [3], umeeT norpew-
HocTh 0,02 KO - Monb ™.

Ons yao6cTBa HENPOTUBOPEUMBLIM HABOP pe3ynbTaToB 3HAYEHUI TENMOTLI CrOPaHus Anst MeTaHa A4nsa BCex ycno-
BUIA, PACCMOTPEHHBIX B HACTOSALWLEM CTaHAapTe, NnpuBeaeH B Tabnmuyax G.1 — G.3.

Tabnuuya G.1— 3HaqeHne yaenbHON MONSIPHOW TENNOTLI CropaHusl MeTaHa (HeonpeaenernHocTb + 1,0 kx - mornb~"
npv gOBEpUTENbLHONM BEPOATHOCTU 95 %)

Tennota cropaHus °C K[k - Monb "
Beicwas 25 890,63
Beicwas 20 891,09
Beicwas 15 891,56
Beicwasn 0 892,97
Hunawasn 25 802,60
Huawasn 20 802,65
Huawasn 15 802,69
Huawasn 0 802,82
Ta6nuuya G.2 —3HavyeHne yaensHon MaccoBOW TENNOTLI CropaHns MeTaHa (HeornpeaeneHHocTsb + 0,06 MO - k!
npv 4OBEPUTENBHOW BEpPOSITHOCTU 95 %)
TennoTa cropaHust °C MO - kr '
Beicwasn 25 55,516
Beicwasn 20 55,545
Beicwasn 15 55,574
Beicwasn 0 55,662
Hu3wasn 25 50,029
Hu3wasn 20 50,032
Hu3wasn 15 50,035
Hun3wasn 0 50,043

~ - -3
Ta6nuua G.3 — 3HaveHne yaensHoi 06bLEeMHON TENMNOTLI CropaHua MeTaHa (HeonpegeneHHocTs + 0,05 Mx - m
npu goBepuTenbHOWM BeposTHOCTU 95 %)

Onucanue MOx- M~
WpeanbHoll ras, eeicwas, cropaHve npu 25 °C, namepenve npu 0 °C 39,735
WpeanbHoll ras, eeicwas, cropadve npu 15 °C, namepenve npu 0 °C 39,777
WpaeanbHoll ras, eoicwas, cropadve npu 15 °C, namepenune npu 15 °C 37,706
WpeanbHbll ras, eoicwas, cropanve npu 0 °C, namepenme npu 0 °C 39,840
WpeanbHoll ras, eeicwas , cropanve npu 20 °C, namepenue npu 20 °C 37,044
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OnucaHue MOx - M~
VaeanbHbIn ras, Beicwas, cropanue npu 25 °C, namepenune npu 20 °C 37,024
VaeanbHbIn ras, Hu3Was, cropanue npm 25 °C, namepenne npm 0 °C 35,808
VaeanbHbIn ras, Hu3wWwas, cropanue npu 15 °C, namepenne npm 0 °C 35,812
VaeanbHbIn ras, HMu3Was, cropanue npu 15 °C, namepenwne npn 15 °C 33,948
VaeanbHbIn ras, Hu3was, cropanue npm 0 °C, namepenne npm 0 °C 35,818
VaeanbHbIn ras, Hu3was, cropanue npu 20 °C, namepenne npm 20 °C 33,367
VaeanbHbIn ras, HMu3Was, cropanue npm 25 °C, namepenne npm 20 °C 33,365
PeanbHbivi ras, Boicwasi, cropanme npu 25 °C, namepenue npm 0 °C 39,831
PeanbHbIvi ras, Boicwasi, cropanme npu 15 °C, namepenue npm 0 °C 39,872
PeanbHbivi ras, Boicwasi, cropanme npu 15 °C, namepenue npm 15 °C 37,782
PeanbHbivi ras, Boicwasi, cropanme npu 0 °C, namepenue npm 0 °C 39,936
PeanbHbivi ras, Boicwasi, cropanme npu 20 °C, namepenue npm 20 °C 37,115
PeanbHbivi ras, Boicwasi, cropanme npu 25 °C, namepenue npm 20 °C 37,095
PeanbHbIvi ra3, Huawasi, cropanme npu 25 °C, namepenue npm 0 °C 35,894
PeanbHbivi ras, Huawasi, cropanme npu 15 °C, namepenue npm 0 °C 35,898
PeanbHbIvi ra3, Huawasi, cropanume npu 15 °C, namepenue npm 15 °C 34,016
PeanbHbivi ras, Huawasi, cropanme npum 0 °C, namepenune npm 0 °C 35,904
PeanbHbIvi ra3, Huawasi, cropanme npu 20 °C, namepenue npum 20 °C 33,431
PeanbHbIvi ra3, Huawasi, cropanme npu 25 °C, namepenue npum 20 °C 33,428
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Mpunoxenve H
(cnpaBouHoOe)

BuiBopa chopmyn, cBA3AHHBLIX € NPELU3UOHHOCTLIO

dopmynbl (6, 11, 15, 17, 18) GbinK BbiBegeHbI crieaytowmm obpasom.
H.1 MeTaH no pasHocTun

dPyHaameHTanbHas hopMyna, npuBeaeHHasi B OCHOBHOM TEKCTE HACTOSILLEro CTaHAapTa ANs BblMUCEeHWs naeanb-
HOIO 3HAYeHUsI TeMNOTbI CrOPaHmsl, CXOAA N3 KOMMOHEHTHOTO COCTaBa, BbIPa)XeHHOro B MOISAPHLIX AONsX, OyaeT umeTb
BUA

Hrix = ﬁ(x,--HD. (H.1)
j=1

B Tom cnyyae, ecnu aHanm3npyoTes BCe KOMMOHEHTbI, 338 UCKITIOUYEHWEM MeTaHa, CoaepXKaHme KOTOPOro BblUYUCHIS-
toT M0 PasHoOCTH, AeNCTBUTENbHO UMetoTes N-1 He3aBNCUMbIX NepeMeHHbIX cocTasa X, a dopmyny (H.1) moxHo nepenu-
caTb cneayowmm o6pasom

N ©
Huix = X1-Hy + 2(x;-H)), (H.2)
2

rae H i, — vaeanbHoe 3HauyeHne TEnnoTbl CropaHns cMecy;
N
X, — MOMsipHas Aons MeTaHa, Bblunucnsemas no dopmyne x, =1 — ZXJ-,
i=2
rAe X, — MOIAPHas [ONS j-TO KOMMNOHEHT;
-]
H;— npeansHoe 3HayeHWe TernnoTbl CropaHust MeTaHa;

° .
Hf — naeanbHoe 3Ha4YeHne TenoThl Cropadns j-ro KOMNOHeHTa.

dopwmyna (H.2) moxeT 6biTb NpeobpasoBaHa nyTem NOACTAHOBKM BbIPAXEHUs ANsi NEPEMEHHON crneayowmm obpa-

30M
-] N o N o
Huix =[1=2.%; | -Hy + D 2(x;-H;), (H.3)
j=2 j=2
-] o N o o
Huix =Hy + 2. [x;-(H; —H)]. (H4)
j=2

Insa kaxporo YneHa B Cymme MoxHO 06pasoBaTb 4acTHYI0 NPOM3BOAHYIO Crieayiowmm o6pasom

aHrmix

=H; —Hj. (H.5)
j 1
X

XK#Xj
MoaTomy BKNAg cXoguMOCTH AX; OT NEPEMEHHOM X; B CXOAMMOCTb H;,ix 6yner paseH
MHpi); = AX; -(H] —Hy). (H.6)

Ecnm Bce N-1 Takux 4neHoB 06beanHAIOTCS B KBagpaTUuHoOi hopme, Mbl nony4mnm copmyny (18)

N 12
AHp =1 2 IAX; - (H] =H 2} (H.7)
j=2

H.2 MetaH no ananu3ay

Ecnn aHanuanpyiot Bce KOMNOHEHTLI, BKIOYAsi METaH, TO Nony4alnT N HE3aBMCMMbIX NEPEMEHHBIX KOMNOHEHTOB
CMEeCH X ;, HO OHM He BXOAAT B 06LLyI0 CyMMy A0 eaMHMLbI, Kak 3To TpebyeTcs ans BBoaa B hopmyny (H.1). B atom cny4ae

hopMyny MOXHO NnepenucaTh criegyowmm o6pasom
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N * o
Z(Xj’Hj)

° =1
Hix == (H.8)
Xj
=
roe
X; .
Xj=—% - Ansi BCeX j. (H.9)
2 Xj
j=1
Ina kaxgoro unexa B popmyne (H.8) moxxHo 06pa3oBaTh YaCcTHYIO NPOM3BOAHYIO Crieaylowmnm o6pasom
i * o
. o 2XH;
aHmix = Hj A
o | TE. N 2 (H.10)
I %) > x;
j= il
j=1
unm
Hrmix _Hi =Hmix. (H.11)
ox i) K
Xk #X j
roe
h 12
K=Yx. (H.12)

CnepoBaTenbHO, UTHOPUPYA KoacbcbmumeHT K, koTopbIn BCerna 6nn30oK K €AVHMLE ANA NPUEMITEMbIX SKCTIEPUMEH-
TanbHbIX Pe3ynbTaToB, BKNag CX0QUMOCTU Ax OT nepemMeHHow x B CXOAMMOCTb Hm,x 3apaetcs hopmyrnom

(AHps)y = AX; -(Hj =Hipy ). (H.13)

Ecnn Bce N Takux uneHoB CyMMUPYIOTCS B KBaAPaTUYHON hopme, nony4mm dopmyny (19)
N 1/2
AHoi =4 D [AX] -(H; =Ho )Pt (H.14)
j=
OTMeTVIM, 4YTO CXOOUMOCTUN KOMMNOHEHTOB AX; ABMAKTCA CXOAUMOCTAMU HEHOPMANmM30BaHHbIX MONAPHbLIX p,oneﬁ
Ax; [axe XOTs cama H,, BLIYUCTISIETCS C NOMOLLbI0 HOPMAIM30BaHHBIX MOISIPHBIX [OME X;.

370 BbIpaXeHne MOXHO nepenucaTb B UaMeHeHHon hopme. dopmyny (H.13) MoxHO nepenncaTh kak

(AHm) = AX - H} -(1=x;) = > X - Hy |- (H.15)
k=j

Ecnv Bce N Takux YneHOB CYMMUPYIOTCS B KBaApaTUYHOW hopMe 1 NeperpynnupoBLIBaOTCS, Nofyvyaem

AHy = ﬁ{[m—x»-fﬁ 8P =2, Hj ~Ax;12}- (H.16)

j=1 k1

OTmeTMM, YTO CXOAUMOCTH KOMMOHEHTOB B 3TOM BbIPaXeHWWU CHOBA Te X& CXOAWMOCTU HEHOPMAanU30BaHHbIX MO-
NAPHBIX AONe, XOTA Camy MOMSIPHLIE AONM SBMSOTCA HOPMaTM30BaHHbLIMU 3HAYEHUSMMU.

®opmynebl (22) v (23) 66Ny BbIBEAEHBI C UCMONB3OBaHMEM apryMeHTOB, NOAO6GHbIX TeM, KOTOpble NpUBENN K opmy-
nam (H.7) n (H.14), cooTBETCTBEHHO.

dopmyna (24) nonyyeHa CyMMUPOBaHWEM KBAZpaTOB OTHOCUTENbHBIX CXOAUMOCTEN COOTBETCTBYIOWMX HSIEHOB B
MCXOOHOM BbIP@XEHUU Ansi uaearnsHoro Yucrna Bo66e cneayowmm obpasom
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KOTOpPOE MaTeMaTUYECKN UAEHTUYHO hopMyne

AW

o

w
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MNpu6nusuTenbHble KO3 (pMLMEHTLI NepecyeTa TENNOTLI CTOPaHUA NpU nNepexoae oT O4HOM
CTaHA4apTHOW TeMnepaTypbl K Apyroi CTaHAapTHON TeMnepartype

Ansa nonyveHunst 3HaueHUN PU3MKO-XMMUYECKMX MOKa3aTenemn kayecTsa NPMPOogHOro rasa npy cTaHgapTHbIX YyCNoBK-
S1X, NPUBEAEHHBIX B CTPOKE b), U3 M3BECTHOIO 3Ha4eHUs1 PU3NKO-XUMUYECKOTO MOoKa3aTesis B TEX Ke CamblX eanHULaXx us-
MEpEHWsI NMpW CTaHOAPTHBIX YCIOBUSIX, NMPUBEAEHHLIX B CTPOKE a), €ro YMHOXaKT Ha KOIPMUUMEHT, YKa3aHHLIA B
Tabnuuax J.1, J.2 vnn J.3. [Ans BbinonHeHust o6paTtHOro nepecyeTa AensiT Ha ykaszaHHbIi koadduuneHT. OxnagaeTtcs, 4To
NnorpeLLHOCTb NepecyeTa CBONCTB naeansHoro rasa 6yaet B npegenax + 0,01 % ans Bcex BCTpeYatoLLMXCsi COCTaBOB Npu-
poaHoro rasa. [Insi o6bemMHbIX CBONCTB pearbHbiX ra3oB (koahPUUMEHTa CHUMAEMOCTH, NNOTHOCTU U OTHOCUTENBLHON
NNoOTHOCTK) OXMaaemas norpewHocTs 6yaeT B npegenax + 0,02 %, a A4ns CBOWCTB Cropanns (TENNOTbl CroOpaHns 1 Yucna

Bo66e) 6yget B npegenax + 0,1 %.

Tabnuua J.1— KoahdurumeHTsl NepecyeTa Anst 3Ha4EHWU TENNOTbI CropaHust

TemnepaTtypa cropaHus, °C

a) 25 25 15

B B B

b) 15 0 0
Boeicwas ygeneHasa MmonsipHasi TennoTta cropaHus 1,0010 1,0026 1,0016
Huawas yaeneHas monspHasa Tennota cropaHusi 1,0001 1,0003 1,0002
Boicwasn yaensHas maccoBas Tennota cropaHusi 1,0010 1,0026 1,0016
Huawas yaenesHas maccoBasi TennoTa cropaHus 1,0001 1,0003 1,0002

Tabnunua J.2— KoahdurumeHTsl NnepecueTa Anst 3HaYEHWUI OTHOCUTENBHON NITOTHOCTU, NNOTHOCTU U KO3 PULMEH-

Ta CXMMaemMoCTUn

TemnepaTypa uamepenun, °C

a) 20 20 15
B B B
b) 15 0 0
[MNoTHOCTb naeanbHbIX ra3oB 1,0174 1,0732 1,0549
OTHOocUTenbHAas NMOTHOCTb MAeanbHbIX ra3oB 1,0000 1,0000 1,0000
KoathdmumeHT cxumaemMmoctmn 0,9999 0,9995 0,9996
[MNOTHOCTb pearnbHbIX ra3oe 1,0175 1,0738 1,0553
OTHOCUTENbHAs MNITOTHOCTL pearnbHbIX ra3oB 1,0001 1,0003 1,0002
Tabnwuya J.3— KoacbduruneHTsl NepecyeTa 4Nns 3Ha4eHWN TENNOTLI Cropanus u uncna Bobbe
Temnepatypa cropanus, °C + Temnepatypa namepeHui, °C
a) | 25+20 | 25+20 | 25+20 | 25+20 | 25+0 25+Q 25+Q 15+15 | 15+15 | 15+15
B B B B B B B B B B
b) 25+Q 15+15 15+0 0+0 15+ 15 15+0 0+0 15+0 0+0 0+0
Bbiclwas obbemHas
TennoTa cropaHua ana
naeanbLHOro rasa 1,0732 | 1,0184 | 1,0743 | 1,0760 | 0,9489 | 1,0010 | 1,0026 | 1,0549 | 1,0566 | 1,0016
Huswas obbemHas
TennoTa cropaHua ana
naeanbLHoOro 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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Okonyarue mabnuus! J.2

Temnepatypa cropanus, °C + Temnepatypa namepenuw, °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+0 15+15 15+0 0+0 15 +15 15+0 0+0 15+0 0+0 0+0
Yucno BobGbe ans
naeansbHoro rasa 1,0732 | 1,0184 | 1,0743 | 1,0760 | 0,9489 | 1,0010 | 1,0026 | 1,0549 | 1,0566 | 1,0016
Bbicwiaa oGbemHas
TennoTa cropaHus Aans
peanbHoro rasa 1,0738 | 1,0185 | 1,0749 | 1,0766 | 0,9486 | 1,0010 | 1,0026 | 1,0553 | 1,0570 | 1,0016
Huswaa ob6bemHasn
TennoTa CcropaHus ans
peanbHoro rasa 1,0738 | 1,0176 | 1,0739 | 1,0741 | 0,9477 | 1,0001 | 1,0003 | 1,0553 | 1,0555 | 1,0002
Yucno BobGbe and
peasnbHOro 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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Mpunoxenne K
(cnpaBo4Hoe)

KoMnbloTepHasa peanusaumsa peKoOMeHAO0BaHHbIX MeTO.D.OB1)

OTnaxeHHYI0 KOMMBIOTEPHYH NPOrpamMmy, peanuayioLLyio NpeanoyTuTeNbHble METOANKM U PEKOMEHAALIMK, ONNCaH-
Hble B HACTOSILWEM CTaHAApTe, MOXHO NONy4nTh Yepes opraHmsaumm—uneHsl MICO nnu vepes LieHTpanbHbIn cekpeTapuar
MCO.

Ota nporpaMma nocTaBnsieTCsi HA COBPEMEHHbBIX HOCUTENSX. TeXHWYECKUE XapakTepUCTUKU, YCIOBUS MOCTaBKN 1
LieHy 3a konuto paboyeri nporpaMmMbl MOXHO NOMy4YUTb NO 3anpocy.

MporpaMmma nepBoHa4ansHo 6bina HanvcaHa ans npumeHeHns ¢ IBM—coBMecTMbIMK NepCOHaNbHbIMY KOMIMbHO-
Tepamu. MNporpammMmrpoBaHne Gbino BeinonHeHo IBM—-coemecTMol onepauuoHHoi cuctemon nog MS-DOS 3.10, Bep-
cnsa 3.13; A3blk nporpammupoBanus: GW-BASIC 3.21, eepcus 3.25. WcxogHas nporpamma combust.ach 6bina
KOHBepTMpOBaHa B pabouyto nporpammy ¢ nomolubio Microsoft Quickbasic komnunsTopa 2.02, Bepensa 1.20.

Kak ykazaHo Bbiwe, combust.exe peanuayeT npoueaypbl U pekoMeHA4auum HacTosiwero craHgaprta. Pusnko-xumu-
Yeckue nokasaTenv NpUMPOAHOro rasa, CHUTbIBAeMble C AUCTINES MOHUTOPA W/UNv pacnevaTku, crieqylowme:

3Ha4YeHne BbICLLEN MOMSPHON TeNNOThl CrOpaHns , KIDK - monb—;
3HaYeHUe HU3LWEN MONSPHON TENMOTbl CropaHnst , KK - Mmonb~1;
3HaY4eHue BbICLLIEN MACCOBOW TEMNMNOThl CropaHus , MOk - kr;
3HaY4eHue HM3LWEN MacCOBOW TeNMNoOThl CropaHus , MOk - kr;
3Ha4yeHue Bbiclen 06 bEMHOW TeMNoThl CropaHus , MOk - m3;
3Ha4veHue Huswer o6 bEMHON TeNnoThl CropaHuns , MOx - m3;

CpeaHssn MoneKynspHas macca ;

KO3 PULNEHT CRUMAEMOCTH ;

OTHOCUTENBHAs MOTHOCTL (MO BO3AYXY) ;

NIOTHOCTb , KM M~3;

uncno Bo66e , MOx - M3,

Monb3oBaTtenb MOXeT BbiIGpaTh BbIUMCIEHNS NPVYBEAEHHBIX Bbile Nokasartenein Ans naeansHoro nnbo ans peane-
HOTO rasa v nnbo «No aHanuay» (Cyxoro) Unu HacbILWEeHHOro BOAOKW rasa gns nioboro n3 Habopa craHAapTHbIX YCNOBUIA:

nameperue npu 0 °C u cropanue npu 25 °C;

nameperue npu 0 °C u cropanue npu 15 °C;

namepeHue u cropanue npu 0 °C;

namepeHue u cropanue npu 15 °C;

namepenue u cropanue npu 20 °C;

nameperue npu 20 °C n cropaxume npu 25 °C.

Bo Bcex cny4asix ctaHgapTHoe gasnexue pasHo 101,325 klMa. MNporpamma no3eonsiet BuibpaTe Heo6xoaUMbIE CO-
OTBETCTBYIOLLME CTAHAAPTHbIE YCIOBUA.

MpumedvaHne 25— 3Ha4eHus 06bEMHON TEMNOTLI CropaHua B GPUTAHCKMX TEMOBLIX eAnHULAX Ha KybGudec-
K yHT npy 60/60 °F Takke MOXHO BbIMUCIIMTE U3 3HAYEHWI B MEramkoynsax Ha kybudeckun metp npu 15/15 °C ans paga
CTaHAapTHbIX A2BNEHWIM, HO METOZ, UCMONBb30OBaHHLIN AN 3TUX BbIYMCIIEHWI, He SBNSAETCH YacTbio HACTOSLWEro CTaHgapTa.

MpumedaHune 26 — Kpome Toro, nporpaMmmMa BbYMCINAST Criedyowme CBOUCTBA, HO ONATL-TAKU UCMONb30BAH-
HbIi METOA He paccMaTpuBaeTCsi B HACTOSLWEM CTaHAapTe:

HVKHUIWA Npeden BocnnaMeHseMocT B Bodgyxe npu 25 °C (B 06beMHbIX AoNsiX) s %;
BEPXHWIA Nnpegen BocnnamMmeHseMocTu B Bo3ayxe npu 25 °C (B 06beMHbIX J40NsX) s %5
cTexnomeTpuyeckoe TpeGoBaHve no Bo3gyxy , No o6bemy.

Mocne 3arpysku combust.exe BCsi BBOOHasA MHGopmaUmMs 3anpalmeaeTca yao6HbIM Ans NMornb3oBaTens cnocoGom.
Kpome BbIGOpa onuuii, Bce YTo nonb3oBaTerb AOMKeH NPeacTaBUTb — COCTaB B MOMAPHBIX AONAX (MW NPOLeHTax) U naeH-
TUPUKALIMOHHBIV Kog NPOGLI. VIMeeTesi HECKOINBKO BCTPOEHHLIX NTOBYLLEK OLUMOOK, KOTOPbIE, He pa3pyLuas NporpaMmbl, BbisiB-
NAT HeMpaBWUIbHbIE BBOAbI, TAKWE KaK HeXBaTKa BBOAWMBLIX MOIMSAPHLIX AoNeK, YTobbl CyMMa paBHAMach €auHULE Unu
MOINAPHON AONU MeTaHa HUKe HVKHero gonyctumoro npegena B 0,5. MpegycmoTpeHa curHanvaaumsi 0 HenpaBnIibHbIX BBO-
Aax gnsi Belbopa onuun.

1) Oniucsigaemoe 8 HaCMOAWEM NPUAOXKEHUL POZPaMMHOE 06ECeYeHUe 8 HACMOALLEE 8PEMS S8MSEMCH MOpPars-
HO U MexHUYeCcKU ycmapesiwium. Tekcm onucaHus npozpamMmHozo obecriedeHus npedcmasnsaem UHMepec UCKYU-
menbHO 8 acrekme 03HaKOMIICHUS C Pac4YemMHbIM an2opuUmmoM.

[na esifcHeHUs 803MOXHOCMU MONTy4eHUS poapammMbl, peanusyowel npouyedypsl U pekoMeHOayuu Hacmosauweao
cmaHOapma C UCr0Nb308aHLEM COBPEMEHHBIX KOMITbIOMEPHBIX/UHGDOPMaUUOHHBIX mexHonozaull, Heobxod0umo nodams
3anpoc 8 opaarusayuro-4nerH NCO unu e Llenmpanersill cekpemapuam UCO.
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OpaHoN NoNesHon onuuei ABMNAETCH BO3MOXHOCTb NPAMOro BbiIBoAAa Ha NpuHTep. C ByMaskHOW konuel (HO He ¢ OTo-
OpaxeHnem Ha MOHMTOpPE) NOSIBNAETCS AOMNONMHUTENBHAs ONUUA NePeYnCneHns coctasa Nnpob BMecTe ¢ YNCIOBbIMU pe-
3ynbratamy. 3Ta BO3MOXHOCTb BblABUIAET Ha NEPBLIN NNaH BaXHY0 TEXHUHECKYI0 Npobrnemy, KacaloLLyocsi BbIMUCIIEHUN
ONA HACbIWEHHbIX ra3oB. Takne BbIMUCIIEHNS! BLIMOSHSIIOTCA B COOTBETCTBUM C NPUHLIUIMOM, KOTOPbIA COCTOUT B TOM, UTO
€Cnu BbIGMPaeTCa «HaCbILWEHHAA» ONuUsi, TO COCTaB NPoObI ra3a HopManuayeTcs (Nocne NPOBEPOK NPaBUNbHOCTU) Kak HO-
Bblii COCTaB, KOTOPLI OTpaXkaeT NPUCYTCTBME NApOB BOAbI (NPU COOTBETCTBYIOWEM AABNEHUN HACHILWEHHBIX NAapoB) KakK
DONONHNTENBLHOTO KOMMOHEHTa CMECH, NPUCYTCTBYIOLLEro NPY onpeaeneHHOM 3Ha4YeHUM MONSIPHOW gonu. 3atem npo-
rpamma BbIYUCSET NOKa3aTenn HacbILWEHHOW CMECH Ans 3TOrO UCNPAaBNEeHHOro cocTasa. B pesynbrate pacnevyaranHbIn
CNNCOK COCTaBa HACLIWEHHOTO rasa He sIBISIETCA TaKUM Xe, KaK HavasbHbI «CYXON» COCTaB U NpeaCTaBneHHoe 3Ha4YeHne
BbICWIEN TeNNOTbl CrOPaHNUA yYUMTbIBAET TEMMOTY, BLIAENMBLUYIOCA NPU KOHASHCAUWUN Kak NapoB BoAbl, 06pasoBaBlumnxcs
npu cropaHuu, Tak U BoAb!, NPUCYTCTBYIOLLEN B HACLILLEHHON cMmecu (npunoxenne F).

TunuuHas pacnevatka npueegeHa Huxe. OHa npeacTaBneHa Ansa peanbHOro, Cyxoro rasa cocrasa, UCNonb3oBaH-
HOTO ANA NoKa3aTenbHbIX BbIYMCNEHUN, NPUBEAEHHBIX B Npunoxenun D npu Tex xe ctaHgapTHbix yenosusx (15/15 °C).

MpumeuvaHnune 27— Xota nporpamma combust.exe u ceAszaHHble ¢ Hen hannbl 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 n
refcons.txt ctanu neranbHO AOCTYNHLIMK, HET FAPAHTUKN UX MPUMEHEHUA B KOHTPaKTHbIX UMW APYTUX KOMMEPYeCKUX Lensax u
HET rapaHTuM TOro, YTO OHU He cogepaT owmnbok. OgHaKo OHM AONToe BPEMS NPOBEPSNUCH HECKONBKUMU 3KCNEPTaMu U B
HacTosiLee BpeMs NMpy nepeaaqe Ha nevartb He cogepXaTt Kakmx-nn6o ownbok.

BocnpousBegeHne TMNMYHOM pacneyartku

Mpumep ansicMecn/Mpodbl . . . . . . . . . o o v oo e 14 ceHTs6ps 1994 1.
Cocras (Monb/mons)

MeTaH . . . . . . e e e e e e e e e e e e e e e =0,92470

OTaAH. . . o e e e e e e e e e e e e e e e e e e e e e =0,03500

MpomaH . . . . . . . . e e e e e e e e e e e e e e =0,00980

H-Bytan . .. =0,00220
2-MeTunipoOnaH . . . . . . . o i e e e e e e e e e e e e e e e e e =0,00340
H-MeHTan . . . . . e e e e e e e e e e e e e e e e e =0,00060

2 1o 1 =0,01750
Ovokena yrnepoaa . . . . . v v v i i e e e e e e e e e = 0,00680

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

[nsi peanbHOro cyxoro rasa:

3Ha4YeHne BbICLLIEN MOMsPHOW TennoTel cropalna — 919,09 kx - monb;

3HaYeHue HU3LWeR MOMAPHON TennoTsl cropanusa — 829,1 kx - monb1;

3HaYeHVe BbICLLIEeN MacCoBOWM TennoTsl cropanust — 52,59 MIx - kr';

3Ha4eHune HWalWelr MaccoBOW TennoTel cropaHus — 47,44 MOx - kr1;

3HaYeHne BeicWen 06 beMHON TennoTsbl cropaHus — 38,96 MIx - m3;

3Ha4YeHne Huawen o6beMHON TennoTbl cropannst — 35,15 MIOx - m~3;

cpeaHsis MonsipHasi macca — 17,478;

KoathpuumneHT cxxmmaemoctn — 0,9977;

oTHOcUTenbHas NNoTHocTb — 0,6046;

nnotHocTe — 0,7409 kr- m-3;

yucno Bo66e — 50,11 MIx - m—3;

cTexuomeTpuyeckoe TpeboBaHue K OTHOLWEHUIO Bo3ayx/ras — 9,85 no o6bemy;
HVDKHWI Npegen BocnnamMeHseMoctu B Bodgyxe npu 25 °C — 4,8 % (V/V) (ras/cmecsb);
BEPXHWI Npeaen Bocrnnamexrsiemoctu B sosgyxe npu 25 °C — 15,1 % (V/V) (ras/cmecs).
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3HavyeHUA MONSIPHON TeNOThI cropaHua ons cTaHgapTHoOM TemnepaTtypbl 60 °F

Tabnunua L.1— 3HauyeHns MONsIPHOW TEMMNOTbI CropaHnsi npupoaHoro rasa npu 60 °F ans naeaneHoro rasa

Bce 3Hauenust H, (60 °F) n H, (60 °F) Bbinu nomyueHs! ¢ MOMOLLbI0 KOHKPETHOrO BbiuncrieHnst ua H, (25 °C) (pas-

aen E.1, npunoxeHue E).

. —s
3HaveHune monspHon TennoTel cropanua H  npu 60 °F,

KomnoHeHT Kbk - o

BbICLLEN HU3Len
1 Metan 891,51 802,69
2 JtaH 1562,06 1428,83
3 MponaH 2220,99 2043,35
4 H-bytaH 2879,63 2657,58
5 2-MetnnnponaH 2870,45 2648,40
6 n-MNeHTaH 3538,44 3271,98
7 2-MetunbyTaH 3531,52 3265,06
8 2,2-OAumeTtmnnponaH 3517,27 3250,81
9 n-lekcaH 4198,06 3887,19
10 2-MeTtunneHTaH 4190,43 3879,57
11 3-MeTtunneHTaH 4193,03 3882,17
12 2,2-QnmetunbyraH 4180,64 3869,78
13 2,3-OnmeTunbyran 4188,41 3877,55
14 n-lentaH 4856,97 4501,69
15 p-OkTaH 5515,77 5116,08
16 A-HownaH 6175,56 5731,46
17 n-Jexan 6834,61 6346,11
18 31mneH 1412,06 1323,24
19 Mponunex 2059,35 1926,12
20 1-byten 2718,59 2540,96
21 umc-2-byteH 2711,8 2534,2
22 TpaHc-2-byTeH 2708,2 2530,5
23 2-MetunnponeH 2701,9 2524,3
24 1-MNeHTeH 3377,62 3155,57
25 TMponagweH 1943,91 1855,09
26 1,2-bytagneH 2595,05 2461,82
27 1,3-bytaguen 2542,03 2408,80
28 AuetwneH 1301,35 1256,94
29 UwvknoneHTaH 3322,04 3100,00
30 MeTunumknoneHTaH 3972,29 3705,83
31 3TmunuuknoneHTaH 4631,75 4320,89
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OkonyaHue mabnuuei L. 1

3Ha4eHne MONAPHON TEMNOThI CrOpaHns H® npu 60 °F,
KomnoHeHT Kbk o™
BbICLLIEW HU3LWen

32 UwknorekcaH 3955,85 3689,39

33 MeTunumknorekcaH 4603,90 4293,03

34 OTunumknorekcaH 5266,73 4911,46

35 beHson 3302,78 3169,55

36 Tonyon 3949,70 3772,07

37 3tunbeHszon 4609,40 4387,35

38 o-Kcunon 4598,51 4376,46

39 MeTtanon 765,03 676,21

40 MeTaHTHon 1240,23 1151,41

41 Bopopoa 286,13 241,72

42 Bopa" 44,410 0

43 Cynbdug Bogopoaa 562,36 517,95

44 Ammunak 383,47 316,86

45 Lwanng Bogopoaa 671,7 649,5

46 MoHookcua yrnepoga 282,91 282,91

47 Kap6onun cynetmg 548,15 548,15

48 Kap6onun gucynetua 1104,33 1104,33

1) HeHyneBoe 3Ha4eHue TennoTbl CropaHus NapoB Bogbl, NonyvyeHHoe hopmarbHO U3 onpefieneHnsl 3Ha4YeHus! Bbl-
clel TennoTbl cropanusi, KoTopoe TpebyeT KOHAeHCALMM B XUAKOE COCTOSIHUE BCEX NapOB BO/bI B NPOAYKTaX CropaHust.
Takvm obpasom, Bce Napbl BOAbl, NPUCYTCTBYIOWME TEM UNU UHBIM 0OpPa3oM B CyXOM rase, A4aloT CBOW BKNag 3a cyet
ﬁl;r;bg)oﬁ TENnoThbl UCMAapeHUsi B 3HAYEHWE BbICLLIEN TEMITOTHI cropaHusi cmecu (6onee nonHoe 06bsICHEHE — MPUIoXe-

3Havenus H (60 °F) — Bbicwen nnu HM3wen MaccoBON TENMOTbI CrOPaHUsi MOXHO BbIMUCITUTL U3 3HAYEHWUSI MONAP-
- — 0
HOM TENNOTHI cropaHua H ¢ NOMOLWLIO MeTOA0B, NPUBEAEHHBIX B pasaene 6.
~o . . .
3Havenunsa H (60 °F) — eoicien nnu H13Wwen o6 beMHOI TENNOTbHI CropaHUs MOXXHO BbIYMCIIUTL M3 3HAYEHUSI MONSIP-

- e
HOW TENnoOTbl CropaHna H ¢ nomouwpbio MeToAoB, npueeaeHHbIX B pasgene 7.
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TpeGOBaHVIFI K TOYMHOCTU onpeaeneHna KOMNOHeHTHOIo cocTaBa NpUPOAHOro rasa u paclMpeHHan
HeonpeaeneHHOCTb ANA 3HaYeHUI TennoThbl cropaHusi U NMOTHOCTU

Ta6bnunua M.1— TpeGoBaHusi K TOHHOCTU ONpegeneHnsi KOMNOHEHTHOIO CoCTaBa NPUPOAHOro rasa

. . PacwupeHHasn abecontoTHas
HaumeHOBaHUE KOMMOHEHTA Awanason 3;2:3?;':' MOMAPHOM |\ o onpepeneHtocts UX)", %_, npu
KoaduLmeHTe oxearta k = 2

MeTaH 40 — 99,97 -0,0187 -x + 1,887

-0,0023 - x +0,29%
OTaH 0,001 — 15 0,04 - x + 0,00026
MponaH 0,001 —8,0 0,06 - x + 0,00024
WN306yTaH 0,001 —4,0 0,06 - x + 0,00024
H-byTaH 0,001 —4,0 0,06 - x + 0,00024
W3oneHTtaH 0,001 —2,0 0,06 - x + 0,00024
H-MNeHTaH 0,001 —2,0 0,06 - x + 0,00024
HeonexTtaH 0,0005 — 0,05 0,06 - x + 0,00024
lekcaHbl (Ceg+) 0,001 —1,0 0,06 - x + 0,00024
lenTtaHbl (Cr+) 0,001 — 0,25 0,06 - x + 0,00024
OkTtaHbl (Cg+) 0,001 — 0,05 0,08 - x + 0,00022
Benaon 0,001 — 0,05 0,08 - x + 0,00022
Tonyon 0,001 — 0,05 0,08 - x + 0,00005
Hvokena yrnepopa 0,005 — 10,00 0,06 - x + 0,0012
Fenuii 0,001 — 0,5 0,06 - x + 0,00024
Bonopon 0,001 — 0,5 0,06 - x + 0,00024
Kucnopopg, + Aprox 0,005 —2,0 0,06 - x + 0,0012
Asor 0,005 — 15 0,04 -x +0,0013

) PacwmpeHHas abconotHan HeonpeaeneHHocTb U(x) B npoueHTax npu koadduumeHTe oxeata k = 2 COOTBETCTBY-
eT rpaHuue abconioTHOW NOrPeLwHOCTU NPY 4oBepUuTenbHOW BeposiTHocTn P = 0,95,
2) dopmyna NpuMeHNaeTCA NPy onpeaeneHun MOnsipHOW JOMM MeTaHa No Pa3HOCTY.
3) dopmMyna NPUMEHAETCA NPU N3MEPEHNN MOJISIPHOM [ONY METaHa BNPSIMYIO.

MpumeyaHue—lpuBegeHHble Anana3oHbl 3HAYEHUIA MOISIPHOW A0MWM KOMIMOHEHTOB NPUPOAHOro rasa orpa-
HUYeHbl 06NACTLIO, NS KOTOPON OUEHeHa HeonpeaeneHHOCTb. 3amepeHna MoNsipHON JONU KOMMOHEHTOB MOTYT NPOBO-
auteesa B 6onee LWIMPOKMX ananasoHax, B 3TOM criyyae HeonpeaeneHHOCTb pe3ynbTaToB U3MEPEHUIA MONSAPHON 40MNK
KOMMNOHEHTOB MOXeT BbITb onpeaeneHa no hopMmynam, NnpuBeeHHbIM B Npunoxenunn A [21].

Ta6bnuua M.2 — PacwupeHHas HeonpeaeneHHOCTb Ansi 3HAa4YE€HWI HU3WeEN 1 BbICLLEN TernnoTbl CropaHusi Npupog-

HOro rasa

Tennota cropanHus

[uana3oH 3Ha4eHW! TennoThbl
cropaHus H

PacwuupenHasn abconiotHas
HeonpegeneHHocTb Uy

Huswas Tennota cropaHua

MonsipHas Tennota cropanus, KX - Monb

O1 765 po 803 Bkniou.

-0,017-H+ 14,8

Cg. 803 no 1260 Bkriou.

0,0286-H—-21,8
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OkonyaHue mabnuusi M.2

Tennota cropaHus

OwanasoH 3HavYeHuit TennoTbl
cropaHusa H

PacwupeHHas abcontotHas
HeonpeaeneHHocTb Uy

O6bemHas TennoTa cropanus, MOx - ="

Ot 31,8 go 33,4 Bkntou.

-0,0124-H + 0,46

Cs. 33,4 go 52,5 skntou.

0,0285- H - 0,905

Bbicwas TennoTa cropanms

MonsipHas TennoTa cropanus, kKIx - monb™"

Ot 840 go 891 Bkntou.

-0,0164-H +15,9

Cg. 891 po 1440 Bkntou. 0,03-H-25,5
O6bemHas Tennota cropamusi, MOx - m= " Or 35,0 8o 37,1 BKritou. -0,0121-H + 0,50
Ce. 37,1 no 57,7 Bkntou. 0,03-H-1,06

p,=101,325«kMan T,=293,15 K.

Tabnuue M.2, cnpaeeanuBbl:

- Npy onpeaeneHnn MONAPHON J4ONU MeTaHa Mo pasHoCTH;
- IPU CYMMapPHOM 3Ha4eHMM MOIAPHOW JONW HErOPYNX KOMMOHEHTOB NPMPOAHOrO rasa He 6onee 3 % Ansa gnanaso-
HOB HM3LWel TennoTbl cropanus ot 33,1 ao 34,3 MIx - M3 (o1 796 go 825 k[x - Monb—") 1 BbiCLLEN TEMNOTbI CropaHus oT
36,7 go 38,1MIOx - M3 (o1 883 go 916 kX - Monb).

1) OwanasoHbl 3HaYeHun o6bemHOM TennoTbl cropanms B MIDk-m-3 paccuutanbl no dopmyne (D.3) npw

MpumeyaHue—>dopMynbl AN BbIYMCIEHUS paclUMPeHHON abConioTHON HeonpeaeneHHoCTH, NPUBEaeHHbIE B

Ta6nuua M.3— PacwupeHHas HeonpeaeneHHOCTb AN 3Ha4YeHUI NOTHOCTU NPUPOAHOTO rasa

Ownana3oH 3Ha4eHun
NNOTHOCTU NPUPOOHOrO raza, Kr/m®

OunanasoH sHa4eHun
TENNOThI CropaHus

PacwupeHnas abcontotHas
HeonpegeneHHocTs U,, krim®

Hwuawasn TennoTta cropaHus

O1 0,692 go 0,669 Bkntou.

OT 765 g0 803 K - MONb ™~ BKItOY.

Ot 31,8 go 33,4 MIIx - M~ BKIIIOu.

0,0165 - p— 0,0101

Cs. 0,669 go 1,210 Bkntou.

Cg. 803 8o 1260 kI - MOrNb ' BKITIOM.

Ce. 33,4 0o 52,5 Mx - M~ Bkrtou.

0,0407 - p— 0,0263

Bobicwas TennoTa cropaHus

Ot 0,692 go 0,669 Bkntou.

OT 840 10 891 K - MONb ™" BKITIOY.

Ot 35,0 go 37,1 Mx - M~ BKrTtou.

0,0165 -p-0,0101

Cs. 0,669 go 1,210 Bkntou.

Ce. 891 0o 1440 kI - Morb " BKNiOY.

Cs. 37,1 0o 57,7 MIx - M~ Brritou.

0,0407 -p - 0,0263

MpwuMeyaHune— dopmynbl AMsi BbIYMCIIEHNSA PacLUMPeHHOoN abcomntoTHOW HeonpeaeneHHOCTH, NPUBEAEHHbIE B
Tabnmue M.3, cnpaeeanvesl Npy onpeaeneHn MOnsIPHOM AONW MeTaHa no pasHoCTy.
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Mpwvnoxenne N
(obasaTenbHoe)

OueHKa HeonpegeneHHOCTU pe3yNbTaToB onpeaeieHUA TeNNOTbl CropaHusi, NNOTHOCTU
1 yncna Bo66e npupogHoro rasa

N.1 OueHkKa pacluMpeHHON HeonpeaeneHHOCTH pe3ynbTaTa onpeaeneHns TennoTbl CropaHua NPMpPogHOro
rasa

Mpu oLeHKke HeonpeaeneHHOCTU pe3yrbTaTa onpegeneHust TENNOTbl CropaHus JOJBKHbI yYUThIBATLCA Cneaytolme
COCTaBnALLme:

- HeonpeaeneHHOCTY N3MEPEHNI MOMSIPHBIX 40MNeN KOMMNOHEHTOB NPUPOAHOIO rasa;

- HeonpeaeneHHOCTV TabnMYHbIX 3HaYEHUI NaeanbHON TENMNOTbl CropaHnsi KOMMOHEHTOB.

N.1.1 OueHka paclMpeHHON HeonpeaeneHHOCTU pe3ynbTaTa onpeaeneHns TenoTbl CropaHUsA NPUPOAHO-
ro raza npyv NPAMOM U3MEPEeHNU MONAPHON 40NN MeTaHa

OueHKy pacluMpeHHON HeonpeaeneHHoOCTH pesynbTaTta onpejeneHns ngeanbHon Tennotsl cropaiusa Uy. npupod-
HOTO rasa BblMUCISIIOT No hopmyne

N N
Uye = Z(Hj —Hui)’ Ujj + Z(X,'Z‘Uf,f ) (N.1)
j=t j=1 J

roe H; — Tabnu4Hoe 3HaveHve naearnbHON TENMNOTbI Cropanust j-ro komnoHeHTa (pasgen 10, Tabnuubl 3 — 5);

H:nix — 3HaYeHue uaeanbHoOW TennoTsl CropaHns NPUPOSHOTO rasa, BeluMcrneHHoe no dopmyne (4) 4na MONsSPHOW Ten-
noTbl cropanus 1 no dopmynam (8) n (9) Ans o6bEMHON TENNOTbI CropaHns;
U . —pacwmpeHHas HeonpegeneHHOCTb HEHOPMalNM30BaHHOIO 3HAYeHUs1 MOMNSIPHON AONW j-TO KOMMNOHEHTAa, paccyu-
¥/ TaHHas no dhopmynam, npuseaeHHLIM B Tabnuue M.1 (npunoxerue M);
X; — HOpManu3oBaHHoe 3Ha4YeHne MOMAPHOWM AONW j-ro KOMMOHEHTA;

U . — HeonpeaeneHHOCTb TabnMYHOro 3HavYeHNst naearnsHOW TENMOThI CropaHUs KOMMNOHEHTa, paccynTaHHas no dop-
J myne
o
U, . H;
H . N 2
Upom—d (N.2)
100

rae U, . — paclumpeHHas oTHoCUTeNbHaa HeonpeaeneHHoCTb ANA MeTaHa u sTaHa coctaBnsaeT 0,1 %, ana
i nponaHa — 0,2 %, Ans octanbHbIX KOMNOHeHTOB — 0,3 % no [22].
N.1.2 OueHka pacluMpeHHOMW HeonpeAeneHHOCTH pe3ynbTaTa onpeaeneHns TennoTbl CropaHnA NPUPOgHo-
ro rasa npw onpezgeneHnn MOJisipHON A0MN MeTaHa NO Pa3sHOCTH
OueHKy pacluMpeHHON HeonpeaeneHHoCTU pesynbTaTa onpeaeneHns uaeanbHoW TennoTel cropanua Uy. npupoa-
HOIO ra3a BbIMUCHSIIOT No popmyne

N o o N
Upo=_ | 2(H] =H{ P -UZ + D (xF-U2), (N.3)
j=2 j=t j

rae H; — TabnnyHoe 3HaueHne naeanbHON TENNOThl CroPaHnA j-ro komnoHeHTa (pasgen 10, Tabnuubl 3 — 5);
H1° — 1abnunyuHoe 3HaveHune naeanbHOM TennoThl cropaHns metaxa (pasgen 10, Tabnuubl 3 — 5);

ij— pacluMpeHHasi HeoNnpeAerneHHOCTb 3Ha4YeHNUA MOMAPHON A4ONM j-r0 KOMINOHEHTA, 3a UCKNIOYEeHUeM MeTaHa, pac-
cuuTaHHas no dopmynam, npueegeHHbIM B Tabnuue M.1 (npunoxenne M);
Xj — 3Ha4eHne MOISIPHOW 0NN j-TO KOMIOHEHTA;
UH° — HeonpeaeneHHOCTb TabnNUYHOro 3HaYeHNs nAeanbHOW TENNOTLI CFOPaHMs KOMMNOHEHTA, paccunTaHHasi no gop-
7 myne (N.2).

M p u M ey aHun e — PaclumpeHHyio HeonpeaenNeHHOCTb pe3ynbTara onpeaeneHns TeNnoTbl CropaHua peanbHoro
rasa npUHUMAaIoT PaBHOM 3HAYEHMIO PaCLLUMPEHHON HEONpeaeneHHOCTU pelynbTaTa onpeaeneHns TENNOTLI CropaHna nae-
arnbHOro rasa, Tak Kak:

- MOJSIPHas U MaccoBasi TEMNoTa CropaHusi peanbHOro ra3a YMCNEHHO PaBHbl 3HAYEHUSIM MOTAPHOW U MacCOBON
TENnoTbl CropaHns uaeansHoro rasa (5.2 n 6.2);

- 3HaYeHVe 06LEMHON TENIOThI CropaHusi pearbHOro ra3a paccyMTLIBAIOT, UCX0AS M3 3HAYEHUS 06 bEMHOW TENNOTHI
cropaHusi uaeanbsHoOro ra3a ¢ yuetom koadpduumeHTta cxumaemoctu, no hopmyne (10). B cBA3M € TEM, 4TO 3HAYEHNA KOID-
ULMEHTOB CXMMaAEMOCTU OTAENbHbLIX KOMMOHEHTOB NPUPOAHOIO rasa U3BECTHLI C BEICOKOW TOYHOCTLIO (pa3aen 10, Tab-
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nmua 2), COCTaBrsiiowein HeonpeaeneHHOCTV pacHeTa koadhrLMEHTa CKUIMaeMOCTH peanbHOro NPUPOAHOrO rasa MOXHO
npexHebpevb (npumeuaHue 19).

N.1.3 Mony4eHHble 3HA4EHNSA paclMPEHHON abCcornoTHOW HeoONPEAENEHHOCTU Pe3ynbTaToB onpeaereHns Tensno-
Thl CrOpPaHUsA NPUPOAHOTO ra3a He AO0MKHbI NPEBbLIWATL 3HAYEHUN, pacCHUTaHHBIX NO hopmMynam, NpUBeAEHHbIM B Tabnu-
ue M.2 (npunoxeHue M).

N.2 OueHka paclumpeHHOW HeoONpeAeneHHOCTH pe3ynbTaTa onpeferneHna NNOTHOCTU NPMPOAHOIO rasa

Mpu oueHKe HeonpeaeNeHHOCTN pe3ynbTaTa onpeAeneHnsl NNIOTHOCTU JOMKHbI YYUTHIBATLCA HEONPEAENEHHOCTU
M3MepeHnin MONSIPHBIX AOMNei KOMNOHEHTOB NpUpoAHOro rasa. HeonpeaeneHHOCTbI0 TabnUYHbBIX 3HAUYEHWUI MOTSIPHBIX
MacC KOMMOHEHTOB U3-3a UX HE3HAYNTENBHOIO BKNaJa MOXHO npeHebpeyb.

N.2.1 OueHka pacluiMpeHHON HeonpeAeneHHOCTN pe3ynbTaTa onpeaeneHua NIOTHOCTN naeanbLHOro npu-
POOHOrO ra3a nNpy NPsIMOM M3MEePEeHUN MONAPHON JONKN MeTaHa

OueHky pacluMpeHHOI HeoNpeAeneHHOCTU pesyribTara onpeaeneHus uaearnbHoin NNoTHocTM U, npupoatoro rasa
BbIUMCNAT No dopmyne

(N.4)

rae M; — monsipHasi macca jo komrnoHeHTa (pasaen 10, Tabnmua 1).

N.2.2 OueHka paclUMpeHHOW HeonpeAesieHHOCTU pe3ynbTaTa onpeAeneHna NNOTHOCTU naeanbLHOro npu-
POOHOIrO rasa nNpu onpeAeneHnn MONAPHON 0NN MeTaHa No Pa3HOCTH

OueHky pacLMpeHHO HEONPEAENEHHOCTH peaynbTara onpeAeneHust uaeanbHon NNoTHocTH U, npupoaHoro rasa
BbIMMCIISAIOT NO ¢hopmyne

__ P ZN:[(M‘_M)Z.UZ ] (N.5)
P R-T Pt J 1 xj b

rae M, — monsipHas macca j-ro komnoreHTa (pasgen 10, Tabnmua 1).

MpuMedaHUe— pacluMpeHHY0 HEOoNpeaeneHHOCTb pesynbrarta onpeaeneHns NNOTHOCTU peanbHoro rasa
NPVHUMALOT PaBHOM 3HaYEHWIC PaCLLUMPEHHON HEONPeAENeHHOCTY pedyrnbrarta onpegaeneHusa NNOTHOCTU AeanbHOro rasa,
Tak Kak pacqeT pearnbHON MNOTHOCTW NPUPOAHOIO rasa NpoBoAAT C y4eToM koadduumeHTa cxumaemocTy no dpopmyne (15)
M BKIaoM COCTaBMSIIOLLEN HeonpeaeneHHOCTH pacyeTa KosddrumneHTa CRMMaemMoCTH peanbHOro NPUPOAHOINO rasa MoX-
HO NpeHebpeyb (NprmeyanHme 19).

N.2.3 lNony4yeHHble 3HaYeHUs1 pacLUMpeHHON abComnTHON HeonpeaeneHHOCTU pe3ynbTaToB onpeaeneHust NnoT-
HOCTU NPWPOAHOro rasa He AOMKHbI MPeBbIWaTh 3Ha4eHWI, paccUnTaHHbIX Mo dhopmynam, npueedeHHbIM B Tabnuue M.3
(npunoxexne M).

N.3 OueHka paclMpeHHON HeonpeaeneHHOCTU 3Ha4YeHuna Yncna Bo66e
OueHKy pacluMpeHHON HeonpeaeneHHOCTH 3HaqveHust ynucna Bo66e Uy, npupogHoro rasa BelMUCHSIOT Mo popmyne
12

U2 2
U= || =2 +(;L§j , (N.6)

roe Uy; — paclumpeHHasi HeonpeaeneHHoCTb 3HaueHNs OTHOCUTENBHOM MNOTHOCTH, paccuuTaHHasn no gopmyne

Uyj=d-—2, (N.7)

roe d — 3HavyeHue OTHOCMTENbHOMN NNOTHOCTU, paccunTanHoe no dopmyne (11).
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CTaHpapTHbIe ycroBUs ANs NpoBeaeHUsi U3MEPEeHUA U pacuyeToB,

NMPUHATBIE B pa3HbIX CTpaHax

B Tabnvue P.1 npvBeaeHel CTaHgapTHbIE 3HAYEHMS TEMMEPaTYPbI, UCMONb3yEMbIe NPU pacyeTe TeNnnoTbl CropaHust
M Npuv npvBeaeHnn o6bema NpUMPO4HOro rasa K CTaH4apPTHLIM YCIIOBUSIM B Pa3rMYHbIX cTpaHax mupa no [23]. 3HaveHne

cTaHgapTHOrO JaBreHus ansi BCeX CTpaH oguHakoBo n coctaensieT 101,325 kla.

Tabnuua P1

Crpana CranaapTias Towneparypa pu paciere | e pororo rasa
’ K CTaHAapTHbIM ycrosusim, °C
ApreHTuHa — 15"
AscTtpanus 15 15
ABcTtpus 25 0
Benbrus 25 0
Bpasvnusa — 0
Kanapa 15 15
Kutan 20 20
Yexusa n CnoBakusi 25 20m0
Hanus 25 0
Ervner — 15
duHNaHANSA — 15
dpaHums 0 0
epmanus 25 0
"OHKOHI — 15
BeHrpus — 0
WHans — 0
VHaoHesans — 0
WpaH — 15
WpnaHgus 15 15
Wtanus 25 0
AnoHus 0 0
Huaepnangpi 25 0
HoBas 3enaHaus — 15
Hopeerus — 15
MakncTtaH — 15
PymbiHusi 25 15mn0
Poccus 25 20wno0
Vcnanus 0 0
LUseuns — 0
BenvkobputaHus 15 15
CLLA 15 15
Orocnaewus 0 0
115 °C cootBeTcTBYeT 60 °F.
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