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Mpeaucnosue

Llenu 1 npuHumMnbl ctaHgapTusaumm B Poccuiickoin ®eepauun yctaHoBNEHb deiepanbHbiM 3aKOHOM
oT 27 nekabps 2002 r. Ne 184-93 «O TexHNYECKOM perynnupoBaHiny, a npasusna npUMeHeHns HauMoHanbHbIX
ctangapToB Poccuiickoin degepaumn — FOCT P 1.0—2004 «CtaHpapTusaums B Poccuiickon deaepaumn.
OcCHOBHbIE MOMOXKEHUSA»

CBepeHus o ctaHgapTe

1 MOANOTOBINEH degepanbHbiM rocy4apCTBEHHLIM YHUTAPHLIM NpeanpusaTvemM «Poccuiicknia Ha-
YYHO-TEXHUYECKUA LIeHTp UHdopMaLmMM No cTaHgapTusauum, MeTponorum u oueHke cootseTcTauay (Pryn
«CTAHOAPTUH®OPM») Ha ocHoBe COBCTBEHHOrO ayTeHTUYHOrO NepeBoda Ha PYCCKUIA S3biK CTanAapTa,
yKa3aHHOro B MyHKTe 4

2 BHECEH TexHn4eckum komuTeToM no ctaHaaptusauun TK 180 «MocypapcteeHHas cnyxba ctaHaap-
THBIX CMPAaBOYHbIX AaHHBIX»

3 YTBEPXXIOEH /1 BBEJJEH B IEMCTBUE lMpukasom deaepanbHoro areHTcTsa no TeXHU4ECKOMY pe-
rynupoBaHunto 1 meTposiorumn ot 15 gekabps 2009 r. Ne 1043-ct

4 Hacroswuin cTangapT aBnseTcs moauuLMpoBaHHBIM MO OTHOLLIEHUIO K MeXAyHapoaHOMY CTaH-
aapty UCO 20765-1:2005 «Ma3 npupoAaHblil. PacyeTHoe onpeaeneHve TepMOAUHAMUYECKUX CBOWCTB.
YacTb 1. CeoicTBa rasoson dasbl 415 Lenen TpaHCnopTUpoBaHus U pacnpeaeneHus rasa» (1ISO 20765-1:2005
«Natural gas — Calculation of thermodynamic properties — Part 1: Gas phase properties for transmission and
applications») nyTem nsmMeHeHUs ero CTpyKTypbl Ans NpUBEAEHUS B COOTBETCTBUE C NPaBUiaMu, yCTaHOBMNEHHbI-
mn B FOCT P 1.5 (nogpasaensl 4.2 n4.3), a Takke NyTeM U3MeHeHUs oTAenbHbIX chpas (CIIoB, 3Ha4YeHU!, Nokasa-
Tenel, CChINoK), KOTOpbIe BblAeNeHbl B TEKCTE MOMYKUPHBIM KYPCUBOM.

BHeceHuMe ykazaHHbIX TEXHUYECKNX OTKMOHEHWIA HanpaBneHo Ha y4eT ocobeHHoCTel o6bekTa cTaHaap-
TU3aunmn, XapaktepHblx ans Poccuiickon ®egepaunm, a Takke CBS3aHO € LienecoobpasHoCTbio UCNOMb3oBa-
HWUS CCbIMOYHbIX HaLMOHaNbHBIX N MEXrOCy4apCTBEHHbIX CTaHAapTOB BMECTO CCbINTOYHBLIX MeXAyHapoaHbIX
CTaH4apToB.

HaumeHoBaHWe HacTosiLero ctaHgapTa U3MeHeHO OTHOCUMTENbHO HaUMEHOBaHUS YKa3aHHOTO MeXay-
HapogHoro cTaHgapTa ans npusegeHus B cootsetcteue ¢ FOCT P 1.5—2004 (nogpasaen 3.5).

CpaBHeHWe CTPYKTYPbl HACTOSILLIEro CTaH4apTa CO CTPYKTYPOI yKasaHHOro MeXxayHapoaHoro ctaHaapTa
npuBeaeHo B 4ONONHWTENbLHOM npunoxeHun JA.

5 BBE[AEH BMNEPBbIE

Urpopmauyusi 06 usMeHeHUsIX K Hacmosiuemy cmaHOapmy rybrukyemcsi 8 exe200H0 u3dasaeMoM UH-
popMayUOHHOM yKazamere «HayuoHarnbHble cmaHdapmbi», @ MEKCM U3MeHEHUL U ronpasok — B eXXeMe-
CAYHO U3BasaeMbix UHGOPpMaUUOHHbIX yKasamensax «HauuoHansHeie cmaHlapmebi». B criydae nepecmompa
(3aMeHbi) unu ommMeHbl Hacmosiueao cmaHdapma coomsemcemsyioujee ysedomieHue bydem onybrukogaHo
8 eXXeMeCsIYHO u30asaeMoM UHhOpMaUUOHHOM yKasamerne «HayuoHansHbie cmaHOapmei». Coomeememeay-
rowast uHghopmauusi, yeedoMIieHUe U meKcmbl pa3melaromces makxe 8 UH¢hopMmayuoHHoU cucmeme obweao
101b308aHUST — Ha ogbuyuansHoM calime ®edepanbHO20 azeHmMemea o MexHU4YECKOMY peayriupo8aHuro U
Mempornoauu 8 cemu VIHmepHem

© CrarngapTuHdgopm, 2010

Hacrosiuin CTaHOapT HEe MOXeT OblTb NMOMHOCTBIO UMM YaCTUYHO BOCNpousseaeH, TMpaXmposaH U pac-
NpocTpaHeH B kKayecTBe oduumansHoro nsgaHus 6es paspelueHns degepansHOro areHTCTBa No TEXHUYeCKo-
My perynmpoBaHuUio 1 MeTposiormn
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HAUWOHANbHBLIAN CTAHOAPT POCCUMUCKOWU ®EQAEPALUMU

I'ocyn.apCTBeHHaﬂ cuctema o6ecneyeHus egUHCTBa u3MepeHUn

A3 MPUPO[HbIN )
TEPMOIMHAMUYECKUE CBOWCTBA FA30BOW ®A3bI

MeToabl pacyeTHOro onpeneneHusa Ana uenen TpaHCNOPTUPOBaHUSA
W pacnpeaeneHus rasa Ha ocHoBe yHAaMeHTanbHOro ypaBHeHUsi coctosiHua AGAS

State system for ensuring the uniformity of measurements. Natural gas. Gas phase thermodynamic properties.
Methods of calculation for transmission and distribution applications on base of the AGA8 fundamental equation of state

Aarta BBeaeuna — 2011—01—01

1 O6nacTb npUMeHeHus

HacTtoswuin ctaHgapT ycTaHaBnMBaeT MeToAbl pac4eTHOro onpeaeneHus TepMUYECcKUX 1 Kanopuiecknx
CBOICTB (TEPMOANHAMUYECKNX CBOWCTB) NPUPOAHOro rasa, mrod20moses1IeHH020 0111 mpaHcnopmupoeaHusi
u pacnpedeneHusi o MazucmparnbHbIM 2a3onpogodam, NPy YCIOBNA ero HaxXoXaeHUA TONbKO B ra3oBoOW
daze.

CraHgapT pacnpocTpaHsieTcs Ha NOAroTOBMEHHbIE ANA TPaHCNOPTUPOBaHMS MO MarnucTpanbHbLIM raso-
nposoAaMm rasbl B AnanasoHax AaBneHns p n temnepaTypsbl {, NPy KOTOPbIX Ha NPaKTUKe OCYLUEeCTBISAOT TpaHe-
nopTUpOBaHNE U pacrnpeneneHne rasos.

2 HopmaTuBHbIe CCbINKKU

B HacTosilemM cTaHgapTe MCMonb3oBaHbl HOPMaTUBHbBIE CCHINIKU Ha crieayrolme cTaHaapThl:

IrOCT 8.417—2002 I'ocyOdapcmeeHHasi cucmeMa obecrievyeHusi euHcmea usmepeHull. EQuHuybi
ee/Tu4uH

FOCT 31369—2008 a3 npupoaHbIA. BbluncneHne TennoTbl cropaHusl, MNNOTHOCTU, OTHOCUTENBbHON
NMAoTHOCTK, Yncna Bo66e Ha ocHoBe KOMMOHeHTHOro cocTasa (MCO 6976-1:1995, MOD)

FOCT 31371.1—2008 a3 npupodHbin. OnpederneHne coctTasa METOAOM ra3oBOW xpomartorpadun ¢
OLeHKoN HeonpegeneHHocTU. YacTb 1. PykoBoAdcTBO No nposeaeHuo aHanusa (MCO 6974-1:2000, MOD)

MpumeyaHwue—Tlpu NoNbL30BaHUM HACTOALWMM CTAHAAPTOM LienecoobpasHo NpoBepUTb AENCTBUE CCbINOY-
HbIX CTaHAAPTOB B MHMOPMaLMOHHOM cucTeMe OOLWero nonb3oBaHWs — Ha oduumanbHoM cante deaepanbHOro
areHTCTBa Mo TEXHUYECKOMY PErynMpoBaHNI0 U METPONOrUM B ceTU VHTEpHET Mnn No exeroaHo usgasaemMomy UHdopma-
LIMOHHOMY yKasaTtento « HauuoHanbHble CTaHaapThbi», KOTOPLIV ONYBNMKOBaH MO COCTOSIHUIO Ha 1 SIHBaps TEKYLWWEro roaa, u
Mo COOTBETCTBYIOWMM €XEeMECHYHO u3gaBaembliM MHGOPMALMOHHLIM YKa3aTensiM, onybriMkoBaHHbIM B TEKYWEM rogy.
Ecnu ccbinoyHbill cTaHAapT 3aMeHeH (M3MEHeH), TO NMpU NOMb30BaHUM HACTOSIMM CTaHAAPTOM CrieayeT PyKOBOACTBO-
BaTbCH 3aMEHSIOLMM (M3BMEHEHHBIM) CTaHAAPTOM. ECnu cCbInoYHbIN cTaHAapT OTMEHEH 6e3 3aMeHbl, TO NONOXeHWe, B KO-
TOPOM JaHa CChbIfKa Ha Hero, MPMMEHSETCA B YacTW, He 3aTparuBaloWwen 3Ty CCbISKy.

3 TepMuHbIl, onpeaeneHus 1 0603Ha4YeHUA

3.1 TepMuHbI U onpeaeneHun

B HacTosilwem cTaHaapTe npumeHeHsl TepMuHbl no FOCT 8.417, TOCT 31371.1, c yuetoM [1]1—[6], a Tak-
Xe crnegylolne TepMUHbI C COOTBETCTBYHOLLIMMI ONpeaeneHnAMN:

3.1.1 HeugeanbHas cocTaBnAwWana cBoUcTBa (residual property): Coctaenstollas TepMoguHamu-
YecKoro CBOMCTBA, KOTopas onpeaensaeTcs HevaearnbHbIM (peanbHbIM) NOBEAEHUEM rasa Ui rOMOreHHOM ra-

Uspanune opmumnansHoe
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30BOW CMecH, TO ecTb NpeacTaBnaeT cobol pasHuULy MeXxay TepMoAMHaMUYeckMM CBOMCTBOM pearbHOoro rasa
U1 rasoBoOM CMecK U UaeanbHO-ra3soBON COCTaBMsOLLEN 3TOro CBOMNCTRA rasa Ui ra3oBoM CMecH Npu TeX XKe
caMbIX TeMnepartype 1 MAoTHOCTN.

3.1.2 kanopu4yeckoe cBoUcTBO (caloric property): XapakTepuctika rasa UnmM roMOreHHOW rasoBoi
CMecCUn, KOTOPYIO MOXHO paccyuTaTth Mo pyHAaMeHTanbHOMY YPaBHEHUIO COCTOSIHUSA (C npuesiedyeHUeM OaH-
HbIX 06 udeasibHO-2a308bIX 3HAYEHUSIX MEMNI0eMKOCMU, SHMAaNbNUU U 3HMPOnuu).

MpwumedyaHn e — BbolunMcrneHne Kanopuyeckux CBONCTB MO HACTOSILLEMY CTaHAAPTY NPUMEHMMO K BHYTPEHHEN

3HEPrumn, SHTanbNMKU, SHTPONMUN, N30XOPHOM TENMNOEMKOCTH, n3o6apHoN Tennoemkocty, koadduumeHTy pxoyna-TomMcoHa,
nokasaTento W303HTponbl {agnabarsl), CKOPOCTH 3BYKa.

3.1.3 TepMmuueckoe cBoMcTBO (volumetric property): XapakTepucTuka rasa UM roMmoreHHoOM rasoBoi
CMecH, KOTOPblE MOXKHO paccunTaTb MO TEPMUYECKOMY YPaBHEHUIO COCTOSHUA.

Mpumeyanue—Hacroawun crtaHgapT pacnpocTpaHsieTcs Ha TakMe TEPMUYECKUe CBOWCTBA, Kak dhakrop
CKMMaeMOCTU M NNOTHOCTb; Mepesod mepmuHa 0aH 8 coomeemcmeauu c [6].

3.1.4 TepmoauHamuveckoe cBoncTBO (thermodynamic property): TepMmuyeckoe unn Kanopuyeckoe
CBOWCTBO.

3.1.5 ypaBHeHUe cocTosiHuA (equation of state): MaTemaTnyeckoe BbipakeHWe B3anNMOCBS3N MeXay
napamMeTpaMmn COCTOAHUA rasa Uin roMoreHHon rasoBon CMeCHU.

MpumeyaHune—Batonyactn cneayeT yuuTbiBaTh Pa3nuuns Mexay ABYMS BUAAMUN YPaBHEHUsI COCTOSIHUS, @
WMEHHO! 1) TEPMNYECKMM ypaBHEHNEM COCTOAHUA, KOTOPOE yCTaHaBNUBaET B3aMMOCBA3b MEXAY TaknMmu napamerpamu
COCTOSIHUS, KaK AaBreHune, Temnepartypa n obbem, 3aHuMaemMbli 3a4aHHbLIM KONUYECTBOM BeWeCTBa; 2) dyHaAameHTanb-

HbIM ypaBHEHVWEM COCTOSIHWSA, KOTOpOe yCTaHaBNMMBaeT B3aUMMOCBSI3b MEXAy NNOTHOCTLIO, TemnepaTypon u ceobogHon
SHepruen enbmMronbLa.

3.2 Obo3HaveHUA

3.2.1 YcnoBHble 0603Ha4eHUA
YcnoBHble 0603HaYeHNA BeNMYMH NpuBedeHbl B Tabnuvue 1.

Tabnwuya 11— YcnoeHole 0603Ha4YEHUSA BENUYMH

060o3HaveHue HaumeHoBaHWe BenuyunHbI EauH1up! namepeHun
a, KoHcTaHTa ypaBHeHns 1
(Ao, 1)i KosthduumeHT ypaBHeHUA COCTOSAHUA UaeanbLHoro rasa 1
(Ao, 2)i KosthduumeHT ypaBHeHUA COCTOSAHUA UaeanbHoro rasa 1

A KoathbhmumeHT ypaBHeHNsi COCTOSHUA pearibHOro rasa 1
B BTopon BupranbHbIN koahprumeHT M3/KMOIb
By KoathbhmumeHT ypaBHeHWsi COCTOAHUA MAearbHOro rasa 1
B, KosbduumeHT ypasHeHus 1
Bn,l MapameTp BuHapHOro B3anMoaencTemA 1
c, KoathmumeHT ypaBHeHNs) COCTOSHUA pearibHOro rasa 1
C, MonsipHast usaoGapHasi TennoeMKoCTb kx/(kmonb - K)
c, MonsipHas usoxopHasi TENNoeMKOCTb kIx/(kmonb - K)
Co i KoathmumeHT ypaBHEeHNs1 COCTOAHUA MaearnbHOro rasa 1
C, KoadpbuLmeHT ypaBHEeHNs) COCTOSIHUA pearibHOro rasa 1
C, YaenbHast nsobapHasl TeNNoOeMKoCTb KOPK/(Kr - K)
C, YaenbHasi U30XopHas TENNMOEMKOCTb KIPK/(Kr - K)
D YgaeneHasi (MaccoBas) NioTHOCTb Kr/m3
Doy,. KoathprumeHT ypaBHeHMs1 COCTOSIHUA naeanbHOro rasa 1




lpodomxeHue mabnuusi 1
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O6o3HaveHune HaumeHoBaHWe BeNMUYUHbI EauHuubl nsmepeHui

E; OHepreTuyeckuin napameTp B pacHeTHbIX yPaBHEHUAX 1

Ey ; KoahumumneHT ypaBHeHNA COCTOAHNS naeanbHoro rasa 1

E,j OHepreTMyeckuin napameTp GMHapHOro B3anMoaencTBIS 1

En,/ OHepreTuyeckmin napameTp GUHapPHOro B3anMOAeNCTBIS 1

F MonsipHasi cBob6ogHas sHeprusi ['enbmronbua kx/kmonb

f, KoadhdumumeHT ypaBHeHus 1

F KoadhdumumeHT ypaBHeHus 1

F, BbicokoTemnepatypHbin napameTp B ypaBHEHUSX 1

Fo.i KoathmumeHT ypaBHEHMS COCTOSIHWS naeanbHOro rasa 1

9, KoadhdurumeHT ypaBHeHus 1

G KoahdumumneHT ypaBHeHuns 1

G, OpureHTaUNOHHbIN nNapameTp 1

Gy, KoathdumumeHT ypaBHEHMA COCTOSHMS ngeanbHOro rasa 1

G; OpueHTaUMOHHbIN NapameTp BUHaPHOro B3anmMoaencTBUS 1

Gn,] OpwvieHTauMOHHbIV NapameTp GuHapHOro B3avMoaencTBUst 1

h MonsipHasi sHTanbnusi kx/kmonb
YaenbHas sHTanbnus kx/kr

Hy, ; KoahdumumeHT ypaBHeHMA COCTOSHWS ngeanbHoro rasa 1

Iy ; KoahurumeHT ypaBHeHNA COCTOAHNSA naeanbHOro rasa 1

Jo, i KoathdurumeHT ypaBHeHMs COCTOSHWS ngearnbHOro rasa 1

k, KoadhdumumeHT ypaBHeHuns coctosHma AGAS 1

K MapameTp pasmepa ans cMecun (m3/kmonb)13

K; MapameTp pasmepa Ans KOMMNOHEHTa (m3/kmonb)'3

K; MapameTp paszmepa anst GUHAPHOrO B3auMOgenCTBUS 1

L Temneparypa HOPMUPOBKK K

M MonsipHast macca cmecu KI/KMOIb

M, MonsipHan macca /-ro KOMNoHeHTa KI/KMOIb

N Y1cno KOMNOHEHTOB B ra30BOW CMECU 1

p [aenexne MMa

q, KoathdmumeHT ypaBHeHus 1

Q KoadhdumumeHT ypaBHeHus 1

Q KBaapynonbHbi napameTp 1

R YHuBepcanbHas rasosast nocrosiHHas — 8,314510* kx/(kmorb - K)

s MonsipHas sHTponusi kx/(kmonb - K)

S, KoahdumumeHT ypaBHeHuns 1

S YaenbHas sHTponus kIDk/(kr - K)
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Okonyvarue mabnuuest 1

0O6o3HaveHue HanmeHoBaHWe BenUYnHbI EauHuubl usmepenni
S; [OvnonbHeI napameTp 1
T Temnepatypa K
u MonsipHas BHyTPEHHsIsl 3Heprus kb k/kmonb
u, KoathdpunumeHT ypaBHenus coctosHna AGAS 1
U YpaenbHas BHYTPEHHSIA 3Hepvs KIK/Kr
"4 KoaddpnumeHTt ypaBHeHus 1
7 MapameTtp 6GuHapHOro B3ammMoaencTens 1
w CkopocTb 3BYKa m/c
w, KoaddpnumeHTt ypaBHeHns 1
W, Mapametp accoumnaumm 1
X MonsipHas gonsi 1
X BekTop 3Ha4€eHWii MOSISIPHOM JONMN KOMIMOHEHTOB B CMECH (X1, X2, X3 «ry Xi+oy X21) 1
V4 DaKkTop CUMAEMOCTH 1
) OTHOCUTENbHasI NMOTHOCTb 1
¢ OTtHocuTenbHasi cBobogHas sHeprua Menbmronbua 1
k MokasaTens agnabatsl 1
v KoadpdbmumenT [xoyna-Tomcona K/MMa
p MonsipHast NNOTHOCTb KMONb/M3
T ObpatHas OTHOCUTENbHas TemnepaTtypa 1
* MpviBeaeHHOE B HacTosWeN Tabnuue 3HaueHne YHUBEPCanbHOI ra3oBoi NOCTOSHHON R He ABNAETCA CaMbIM CO-
BPEMEHHbIM U3 MPUHATLIX MEXAYHAPOAHBIM METPONormyeckum coobuiectsoMm. OQHAKO 3TO 3Ha4YeHne GbiNo WUPOKo
pacnpocTpaHeHo BO Bpemsi pa3paboTkm ypaBHeHns AGAS8 1 nosToMy OHO OCTaB/IEHO 3Aer PacxoxpaeHue mexay npu-
BEEHHbIM 3HAYEHUEM U 3HAYEHMEM, NMPUHATLIM B HACTOSILLLEE BPEMS], MEHbLLIE YeM 5 - 107

3.2.2 MopacTpoyHble UHAEKCHI

MHaekcbl B yCroBHbIX 0603HaUYeHNsX BENMYMH O3HaYatoT cneayoLee:

i — ang i-ro komnoHeHTa (0T /=1 go N);

Jj — Ons BTOporo (j-ro) KoMMnoHeHTa B 6uHapHoM B3aumModencTsum (oT j = 2 Ao N);
n — Homep koauLMeHTa B ypaBHeHUN cocTosiHMA (0T n = 1 o 58);

0 — Ansa uaearnbHo- ra30BOro COCTOSIHUS;

r — Ons HevaeanbHOW COCTaBNALLEN,;

8 — YyacTHas Npoun3BoaHasi Mo OTHOCUTENbHOM MONSIPHOM MIOTHOCTH;

6 — AnA cTaHgapTHOro coctosHus (T, = 298,15 K, p, = 0,101325 MIMa);

T — YacTHas npoussogHas no 06paTHOVI OTHOCUTENbLHON TeMnepaType.

4 TepMoauHaMM4eCKne OCHOBbI MeToAaA

4.1 CywHocTb MeTOAA

MeTog HacTosilwero CTaHgapTa OCHOBbIBaAeTCH Ha KoHUenunn, YTo Anda nognexalulero TpoaHCnopTupoBa-
HUO MO ra3onpoBoay NPUPOAHOro rasa MMerTCA AaHHbIe O pe3ynbTaTax aHannaa ero noiHoro KOMNOHeHTHOro
CocCTaBa, ncnosibdyemble 414 BblHACIEHUA TepMognHaMnN4eCKnX CBOWCTB rasa. 9T AlaHHbIE COBMECTHO C TEM-
nepaTypon M NNOTHOCTLIO, XapaKTepu3yrowmnmMmn coCToaHWe rasa, CoCTaBnAlT KOMMNIEKC BXOAHbIX NepemMeH-
HbIX ANA paccMmaTpuBaemoro Metoda. Ha npaktuke B KadecTBe BXOAHbIX MepeMeHHbIX 6onee yﬂOGHO

4
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ncrnonb3oBaTb TeMnepatypy U AaBneHne. B Takom cnyvae cHavana Heobxogumo npeobpas3oBbiBaTbh 3TU
napameTpbl COCTOSIHUA B TeMnepaTypy 1 MNAoTHOCTb.

B HacTosileM cTandapTe npeacTaBneHbl ypaBHEHWS, B KOTOPbIX cBoboaHas aHeprus MenbmronbLla Bbl-
pakaeTcsi Kak byHKLMSI NIIOTHOCTK, TEMMNepaTypel U cocTaBa CMeCH; No 3TUM YPaBHEHUSIM TepMoguHaMmu4ec-
Kne CBOWCTBa BblpaxatoT Yepes cBoboaHyo aHeprMo Menbmronbla U ee NpousBoaHbIe Mo TemnepaTtype U
NNOTHOCTK.

B HacTosilemM MeToae UCMONb3YHOT pesynbTaThl AeTanbHOro aHanM3a MOMsipHOro coctaBa CMecu, TO
€CTb OOMKHbI BblTb yKkasaHbl BCE KOMMOHEHTLI, MPUCYTCTBYIOLME B CMECU B KOMUYECTBAX, NPEBbILLarLLNX
0,00005 MonsipHol gonu (50 MUNMMOHHBIX YacTel MonsipHoi aonum)!). Ona TUNMYHOro NPUPOOHOTO rasa Takoi
aHanus AosHKeH BKMoYaTh ankaxbl, npumepHo Ao C, unu Cg, COBMECTHO € @30TOM, AUOKCUAOM yriiepoaa U re-
nuem. OBbIYHO 13oMepbl ankaHos cBbille Cy; 06beANHAIOT C HOPMarbHBEIMU U3oMepaM C YHETOM MOMISIPHON
mMacchl.

[nsa HekoTopbIX MPUPOAHLIX ra3oB cneayeT y4YUTbIBaTb AONOMHUTENbHBIE KOMMOHEHTLI, Takue Kak yrre-
Bogopoasl Cy 1 C,, BOASHON Nap 1 ceposoaopod. [ns KOMMyHanbHO-6bITOBLIX ra30B HEOBXOAUMO YHUTbI-
BaTb Hanuune BOAOPOAA N OKNCK Yrriepoaa.

B HacTosileM MeToAe UCNONb3YHT pesynbTaThl aHanmsa KOMMOHEHTHOro COCTaBa, PacCUMTaHHOTO Ha
21 KOMMNOHEHT. 3TN KOMMOHEHTbI MOTYT MPUCYTCTBOBATL B MPUPOAHOM rase B Ka4eCTBe OCHOBHbIX UM BTOPO-
cTeneHHbIX cocTasnsowmx (6.2). JTioboli «crnegoBon» KOMMOHEHT, KOTOPbIM He BXOAWT B Yucno 21 onpeaensie-
MOr0, MOXHO NPUBAN3UTENLHO YYUTLIBATE COBMECTHO C ONpeaenseMbliM KOMMNOHEHTOM.

4.2 dyHpaMeHTanbHoe ypaBHeHMe coCcTOoAHUA Ans cBob6oaHom aHeprumn MNenbmronbua
4.2.1 UcxopaHble NONOXeHUs

MpumedaHue—McxoaHble NONoOXeHUs Anst PyHAamMeHTanbHOro ypaBHEHWs! COCTOsHWS Ansi ceoboaHou
aHeprvn Menbmronbua NpUBeaeHb! B NPUNoXeHuu A.

4.2.2 Cso6opHanA aHeprua FenbMronbua

CobogHyto aHepruto Menbmronbla f roMOreHHOW razoBo CMecK Npu 3agaHHbIX aBneHnn n Temnepa-
Type BblpaxatoT Kak CyMMy uaearnbHo-ra3oBoi CocTaBNsoLIen f, U HenaeansHON cocTaBnatoLledn £, XxapakTe-
pU3yloLLien NoBeAeHNe pearnbHOro rasa, CornacHo ypasHeHuUo

f(P, T’ )0 = fo(p’ T, )0 + fr(ps T’ X)’ (1)

koTopoe npu 6espasMepHOM NpeacTasrieHu ceoboaHoi aHeprum B Buae ¢ = fI(R - T) npeo6pasytoT B ypaBHe-
Hue

0.1 X)= @8t X)+ @ (6,1 X), ()

raoe X — BeKTop MOMAPHLIX AoNei cMecw;
1 — o6paTHas (6espasmepHasn) OTHOCUTeNbHas TemnepaTypa, cBa3aHHasA ¢ TemnepaTypoid T No COOTHO-
LEeHWNIO

© =L/T, 3)

raeL=1K.

Mockonbky, cornacHo cTaTUCTUYECKOW TepMoauHamuke, csoboaHas aHeprus enbmronbLa npeacTas-
nseT coboi HenocpeACTBEeHHbIN pe3ynbTaT YMCNa U TUMNOB MOMEKYNSAPHLIX B3aMMOASUCTBUIA B CMECU U SABNS-
eTcsl TeM caMblM HenocpeACTBEHHOM yHKLMEN MONAPHON MIIOTHOCTU U MOJISIPHBIX A0NEN MONeKy 1 B cMecu, B
ypaBHeHus (1) 1 (2) B KauecTBe BXOAHbLIX MEepeMeHHbIX 3anncbiBaloT COOTBETCTBEHHO p — MOSSAPHYIO MII0T-
HOCTb 1 § — OTHOCUTESIbHYIO MITIOTHOCTb, @ He AaBneHue p.

OTHOCUTENbHYI0 NIOTHOCTL & CBSA3LIBAIOT C MOMIAPHON NAIOTHOCTBLIO p MO YpaBHEHWUI0

3 =K p, 4)

rae K — cmeceBoi napameTp pasmepa.

WaeanbHo-rasoByo COCTABAAIOLLYIO ¢, OTHOCUTENbHOM CBO60AHON aHeprum MenbMronbLa nonyyatoT u3
ypaBHeHWA Ana naeanbHo-rasoBoi nsobapHoi TennoemkocTn (4.2.2) u usbbITOUHON COCTaBNsAOIWEN ¢, U3
ypasHeHus coctosiHna AGAS (4.2.3).

) MnH-' — HecucTemMHan eauHuua.
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4.2.3 UpgeanbHo-rasoBan cocTaBnsAwowWas csob6ogHon aHeprum NenbMronbua
NaeanbHo-raszosylo coctasnaiowylo ceo6oaHON sHeprun MenbMrosbLa Yepes aHTanbnni hy 1 SHTPo-
MUIo S, BbIPAXAIOT B COOTBETCTBUN C ypaBHEHUEeM

. T. X) = (T, X) = R-T=T-5(p,T, X). (5)

B cBol0 ouepeapb, 3HTanNbLNNIO Ay N BHTPONUIC S BbIPaXaloT Yepes naearnbHO-rasoByo U306apHyo Tenno-
€MKOCTb C, , 0 ypaBHeHUsM (6) 1 (7), rae B Ka4ecTBe NPpeaenos UHTErpUpoBaHUA ycTaHaBNUBAIOT TeMnepa-
Typbl Ty U T:

ho(T, X) = Ico,pdT+h0ye; (6)

Op T N
Solp, T, X) = j dT -R- In[p J—RAIn[T—J+SOY9 -R->x;-Inx;. )
] 9

i=1

CraHpapTHOE COCTOSIHME AN HYNEBBIX 3HAYEHUA SHTaNbNUU N 3HTPONUK ycTaHasnuealT npu T, =
= 298,15 Kun p, = 0,101325 MPa ans naeansHon Hepearmpytollen rasoson cmecu. KoHCTaHTbl HTerpuposa-
HWs hy o 1S, o YCT@HABNWBALOT Aanee Tak, YToGbl CriefoBaTh 3ToMy ycnosuto. CTaHaapTHyto (MaeanbHo-raso-
BYI0) MNOTHOCTbL pgy ONPEAENAIOT N0 COOTHOWEHUIO py = po/(R - Ty).

HewvpneansHylo cocTaenstoLLyto cBo6oaHON aHeprn Menbmronsua ¢, = f,/(R - T) onpeaensioT, ncnonb-
3ys ypaBHeHust (6) 1 (7), kak pyHKuMIo &, T 1 X, No ypaBHEHUIO

N
0o(8 1 X) =—TI CQP ~dt I der+ln[66]+ln(;—e)—so—’9+ > x;-Inx; (8)
. 4

(6onee noapobHyo MHDOPMaLMIO CM. B NPpUnoxeHun B).

4.2.4 HenpgeanbHasa cocTtaBnsiolwana ceobogHon aHeprum NenbMmronsbua

B HacTosilwem cTangapTe HengearnbHyo cocTasnsiowyo cBoboaHon aHeprum MenbMronbua nony4aroT
nyTeM ucnonb3osBaHusa ypasHeHus cocTosHMA AGAS. 3anuckiBas hakTtop CKMMaeMoCTU Kak (PYyHKLUIO OTHO-
CUTEnNbHOW NNOTHOCTU, 06PaTHON OTHOCUTENLHOW TemMnepaTypbl U MOMSIPHLIX A0ME KOMMOHEHTOB, ypaBHe-
Hue cocTosiHua AGAS npeacTaBnsioT B BAAE credytowero ypaBsHeHUst

58
z=1+82 —520 '+ ) C, 1" 8% (b, —c, -k, - 5" )exp(—c, - 5*n), C)
n=13 n=13
roe B — BTOpoit BUpUanbHbl kO3 UUUEHT;

C,, — yHKUMA MONAPHBIX A0NER KOMMNOHEHTOB;
U, by, ¢, k, — k0ahbpuLNEHTLI ypaBHEHUA COCTOAHMSA 1 (hYHKLIMM MOMAIPHBIX A0MNE KOMMOHEHTOB.
dakTop CKMMaeMocTn Z CBA3LIBAIOT C HEUAearnbHOW COCTaBMSIIOLLEN OTHOCUTENBHOW CBOGOAHON 3Hep-
rumn MenbMronbLa ¢, COrnacHo ypasHeHWo

Z=1+5-9., (10)

raoe ¢, ; — YacTHasi nponssoaHasn oT ¢, N0 OTHOCUTENbHON NIIOTHOCTA MPU NOCTOAHHBIX T U X.

MyTtem uckmovernna Z, ncnonbaysa ypasHeHust (9) u (10) n nHterpuposBaHune o OTHOCUTESNIbHON NNOTHOC-
TW, NPUXOAAT K YpaBHEHUIO ANA HewaeanbHOW CoCTaBnsoWen oTHocUTeNbHON cBobogHon aHeprun Menbm-
ronbua

B.s I8 58 b .
(p,(&t,X)=—3—SZC,, gl 4 ch - . 5% exp(-c, -8") (11)
K n=13 n=13

(6onee nogpobHyto MHopMauuio cM. B NpunoxeHun C).

4.2.5 OTHocuTenbHana ceBoGoaHan aHeprua NenbMronbua

Mcxopa ns BO3MOXHOCTU paccyuTaTh BCe TepMoguHaMmmnyeckne CBONCTBA Mo pyHaameHTanbHOMy ypag-
HEeHUIO COCTOAHUA (2) ANA OTHOCUTENbLHON CBOBOAHON aHepriu MenbmronbLa ¢, NyTeM UCNOMb30BaHWS ypaB-
HeHuA (8) ANA naeanbHO-rasoBoil CoCTaBNAOWEN ¢, U YpaBHeHus (11) AN HendeanbHOW COCTaBNAOWEN ¢,
OoTHOCUTENbHYo cBoBoaHYI0 aHepriio MenbmronbLa ¢ NpeAcTaBnAlT B BUAe YpaBHEeHUs

6
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c hgg- c s N
(p(8,t,X)=—r_[ 0P ggr 4+ 20 T—1+J‘ﬂdr+ln 3 +In(f—9j—ﬁ+2x,~lnx,+...
R.12 R R-1 g T R ‘4 12)

B.5 _d8 v | B . .
...+—3—62Cn-t +2Cn-r -8 exp(—c, -3°").
K n=13 n=13

4.3 TepMmoaMHamuyeckue CBOMCTBA, NoslyYaemble U3 cBo6oaHol aHeprum FenbMronbua

4.3.1 UcxopHble NOMOXeHUA

Kaxxgoe 13 TepmMoanHaMnyYecknx CBOMCTB MOXHO BbIpa3nTb B IBHOM Bue Yepes OTHOCUTESbHY CBO-
6oaHyto aHepruto MenbmronbLa ¢ U pasnMyHble NPon3BoaHble oT Hee. TpebyeMble MPOU3BOAHbIE O, , ¢, Ps,
Pss U Qg5 OMPEOEnsoT No ypaBHEeHNAM:

2 2
0 0 0 0 o o
o =[—q’j I R =[—q’j P =| | 3O = —[—(p) : (13)
0t /s, x o s x 38 /e, x 38° ). x o1\ 38 ) x | o

Kaxayto nponsBoaHyto onpeAenstoT B BMAe CyMMbl MaeansHO-rasoBoi cocTapnsiollei (Mpunoxerne B)
N HemaeanbHoM cocTaBnsowen (npunoxexHne C). BBogaT noacTaHOBKKW, NpUBEAEHHLIE B ypaBHEHUSIX, ANS
yrpoLLeHUs nonyyeHns TpebyemMbiX aHaNMTUYECKUX BblpaXKeHUIA:

2
o(8” -
or =| 2808 o g 487 g (14)
9%
T, X
2| 9895
P2==o || T¥ 9 T s (15)
T 8, X

)

(6onee aeTanbHbIe BLIPAKEHUA ANA @, @, P5, P41 ¢, CM. B punoxeHun C; Heobxoanmble obLlue Bbipa-
KEeHUs Ans pasnMvHbIX TepMOANHaAMUYECKUX CBOMCTB NpueeaeHsl B 4.3.2.1—4.3.2.9 [ypaBHeHus (17)—26)]: B
ypaBHeHUAX (19)—(24) HWXHWe CUMBOIbI OTHOCATCS K MOSMIAPHBIM BEMMYMHAM (TO €CTb OTHECEHHbIM K 1 kuro-
MOS0), U COOTBETCTBYIOLNE BEPXHAE CUMBOSIBI OTHOCSATCA K MAcCOBbLIM BEfIMYUHAM (TO €CTb OTHECEHHBIM K
1 kunorpammy); nepexod oT MONSAPHbLIX NepPeMeHHbIX K MacCoBbIM AOCTUraeTca AenNeHUeM Ha MOJISIpHYI0 Mac-
cy M).

MpumedyaHue— B ammxypaBHeHUsix R — MonsipHas razoBas NOCTOSIHHAs; CooTBeTCTBEHHO R/M — maccoBasi
rasoBasi NOCTOAHHAsA.

MonsipHyto Maccy M cMecu nony4aioT Ha 0CHOBE KOMMOHEHTHOro cocTasa X 1 MonspHbLIX Mace M; komno-
HEeHTOB MO ypaBHEeHWIO

N
M= x;-M,. (16)
i=1

-

3HaveHuss MoNApHbLIX Macc M; KOMNOHEHTOB npueeaeHs! B [7] v [8], B KOTOPLIX 3TW 3HAYEHUA ABNAIOTCA
MOEHTUYHBIMW 3HaYeHusaM, NpuseaeHHbIM B TOCT 31369.

MpumedaHue— 3HayeHusi, NpUBEAEHHbIE ATs1 MOMSIPHbIX MAcc, B 60NbLUMHCTBE Cry4aeB He UAEHTUYHbI CO-
BPEMEHHbBIM 3HAYEHWUSIM, NPUMEHSIEMbIM B MEXYHapPOAHOW MeTpornornyeckon npaktuke. OHW npeacTaensiioT cobom 3Ha-
YeHUs1, KOTOpbIe BbINU MCNOMb30BaHbl B OCHOBHOM MPY MOMy4YeHnn ypaBHeHUs coCTosiHUst AGAS 1 B 3TOW CBSI3V OCTaBMEHb|
6e3 N3MEHEHWI; pacXoXaeHUs1 BO BCeX criyyasix He npesbiwatoT 0,001 kr/kmone.

B ypaBHeHusix (20), (21) 1 (23)—(26) ocHOBHble BbipaXkeHWUA Asi CBOACTB A, s, Cy, 1, K wnpeacTaBnsAoT
B HECKOIbKUX BapuaHTax Ansi Toro, YTobbl MNonyyYeHHble 3Ha4eHUss CBONCTB MOXHO Obifo UCNONb30oBaTh ANA
YMpOoLLEHUs NocneayoLUMX BelMMCNeHWA. Tako noaxod MOXHO NMPUMEHSATb B Criyvasix, koraa Heobxogumo
onpefensaTb HECKOMNbKO UK BCe TepMoanHamMuyeckue CBOUCTBa. B kaxxaoM noanyHKTe cHavana npeacrasne-
Hbl OCHOBHbIE TEPMOAMHAMUYECKUE COOTHOLIEHUS, a Aanee BCroMoraTernbHble BbIPaXKeHUS.

4.3.2 YpaBHeHUA ANA TepMOAUHAMUYECKUX CBOMCTB

4.3.2.1 ®dakrop CXUMaeMOCTU U NIOTHOCTb

BoipaxkeHue ansa dakropa cXnMmaeMocTn Z npeAcTaBnsioT COrfacHo YypaBHEHUIO
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Z =5 s

(17)

rae @5 — npoussogHas oT cBOGOAHOW BHeprun MenbmronbLa Mo OTHOCUTENbHOW MOMSPHOW MNOTHOCTU
[cm. Takke ypasHeHue (10)]. MonsipHyto NAOTHOCTE p U yAenbHYo (MAaccoByto) NANOTHOCTL D CBA3bI-

BalOT C AaBJieHNEeM COrmnacHO ypaBHEHUIO

p=D/M=plZ-R-T).

(18)

3HaueHus hakTopa CKMMaeMoCTU Z, paccyuThiBaeMble No HACTOALLEMY CTaHAAPTY, KaK npasBurio, He
OOIMKHBI OTNIMYATLCH OT 3HAYEHNIA, paccunTeiBaeMblX no ctandapty [1]. s amozo ebixod us umepayuoH-
HO20 npouecca npu pacyeme romHocmu Ha Waze 4 6510k-cxeMbl pacYema mepMoOUHaMuYyecKux
ceolicme (pucyHok F.1, npunoxeHue F) domkeH nposodumbcsi Mo KpumMepuio pasHocmu aéconom-
HbIX 3HaYeHull paccyumaHHo20 U 3ad0aHHO20 (6X00H020) OaesieHUsi; ama pasHoCMb OO0/MKHa 6bImb

MeHbwe 10-5 MIa.
4.3.2,2 BHYTpeHHsA aHeprus
BripaxkeHWe Ana BHYTPEHHEN 3Heprum U NpeAcTasnAoT COrMacHo ypaBHEeHUIo
u UM_ T @
RT RT v
4.3.2.3 OHTanbnuA
BbipaxxeHve Ans aHTanbnuu h NpeacTaBnAT CornacHo ypaBHeHUo
h HM u UM

BT e, +8s = vz=2",z
RT RT =~ TU®IoT R-T

4.3.2.4 OHTponus
BbipaxxeHune Ans SHTPOMUK S NPeACTaBIIsioT COrMacHO YpaBHEHUIO

SSM o e, UM
R R f RT *TRT "V

4.3.2.5 NzoxopHasa TennoeMKocTb
BbipaxkeHue Ans N3oXopHON TENSTI0EeMKOCTU €, NPeACTaBNSAIOT COMMacHo ypaBHEHUIO

Cv CV'M 2
—_—= =—7T - S
R R ®

4.3.2.6 Uzo6apHasn TennoeMKocTb
M306apHyto TennoemMkocTb C, OMpeaenaAloT No ypasHeHUIo

2 2 2
g Cp-M 93 ¢, 95 C,-M o5
LA =1t +-2= Y42V 72
R R ¢1 R o4 R ?q

4.3.2.7 KoacpcpuumenT xoyns-ToMcoHa
BripaxeHue gns koadbduumeHTa koyns-TomcoHa | NpeAcTaBnAoT ypaBHeHUeM

pL-R~p:H‘AR;.D= . (922_(‘)1 :E[‘p_2_1]=ﬁ[‘p_2_1]_
92 (17 9 - 9q) Cp\ @1 p M\ @1

4.3.2.8 MokasaTenb agnabartbl
BobipaxeHue Ansa nokasatens aguabaThel kK NpeacTaBnstoT COrnacHo ypaBHEHUIO

o P2 (P+R‘P2 o+ R (PQ

1773 1193 1 2

k= T'(Pﬂ:= CV = CV.M =ﬂc_p=ﬂ—cp
3-05 z z Z e ZC,

(19)

(20)

(21)

(22)

(23)

(24)

(25)
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4.3.2.9 CkopocTb 3ByKa
BblpaxkeHue Ana CKopoCTU 3ByKa w NPeACTaBNsiioT COrflacHO YpaBHEHWIO

c C
:Z‘k=(P1—p=(P1—p- (26)
- cy C,

wz-M_(p_ (p%
R-T 1 42

5 MeTtopn pacuyeta CBOMCTB

5.1 BxogHble nepeMeHHble

Mpu xapakTepucTuke CyLHOCTU MeToAa, yCTaHaBNMBAeMOro B HacTosAWeM cTaHaapTe, npegnonaranT
UCNOMb30BaHWe OTHOCUTENbHOWM MIIOTHOCTU, 06paTHOW OTHOCUTENbHOW TeMnepaTypbl U MOSISIPHOTO KOMMO-
HEHTHOro cocTaBa B Ka4yecTBe BXOAHLIX NepeMeHHbIX. Ha npakTuke B kauyecTBe BXOAHBIX NepeMeHHbIX 0BbIYHO
yaule Mcnonb3ylT abconoTHoe AaBrneHne, abConioTHYIO TeMnepaTypy U MONAPHBLIA KOMMOHEHTHbIA COCTaB.
COo0TBETCTBEHHO Ha OCHOBE 3TUX AaHHbIX HEO6X0AUMO CHavana paccuuTaTb 06paTHYO OTHOCUTENBbHYIO TEM-
nepaTypy U OTHOCUTENbHYH NNOTHOCTL. Mepexoa oT abcontoTHOW TemnepaTypbl K 06paTHON OTHOCUTENLHOM
TemnepaTtype OCyLeCTBAAT, UCMOMb3Ys COOTHOLLEHUE (3).

Mepexoa OT AaBNEHUs K OTHOCUTENLHOW NNOTHOCTU NPOBOAAT Mo 5.2.

Ecnu BmMecTo gaBneHus p B kauecTBe BXOAHOW NepeMeHHOW MpuBoaaT yAenbHylo (MaccoByio) nnoT-
HOCTb D, 3HayeHWs & nony4aroT HenocpeacTBeHHO 6e3 npoBegeHus npouedyp No 5.2, a UMEHHO, Kak
8= D K3/M, rape M — MonapHana macca, onpegensieMas no ypasHeHuto (16). KOMNoHeHTHBIA cocTaB HeoGXo-
OMMO onpefenaTb Ans criegytowmx 21 KOMNoHeHTa: asoTa, Auokeuaa yrnepoga, MeTaHa, ataHa, nponaxa,
H-6yTaHa, usobyTtaHa (2-meTunnponaHa), H-neHTaHa, usoneHTaHa (2-meTunbyTaHa), H-rekcaHa, H-rentaHa,
H-OKTaHa, H-HOHaHa, H-AekaHa, Bogopoaa, kucnopoaa, yrrepoaa, Boabl, cCepoBoAopoaa, renuvs n aproHa (o go-
NyCTUMBbIX Npeaenax MOMsApHbIX AOSfied KOMMOHEHTOB, YCTaHaBMMBaeMbIX paccMaTpyMBaeMbiM MeTo-
aom, — cMm. 6.2). Kakoi-nnbo crnegoBoi KOMNOHEHT, NMPUCYTCTBYIOLLUA B rase, HO He uaeHTUdMLMpyeMbiil B
yncne nepedncrieHHblX 21 KOMMOHEHTa, MOXHO NPUBNN3UTENLHO YYUTBIBATbL B COBOKYMHOCTU C NMOAXOASILLAM
13 NepevmncrieHHblx Boilwe (npunoxeHue E). Cymma MonsipHbIX Aonei KOMNOHEHTOB AoSkHa BbiTh paBHa eau-
HuLe.

Ecnu 310 ycnoBue He BbINOMHAETCS, HEOBXOAUMO NPOBEPUTL KaYECTBO NPOBEAEHHOrO KOMNOHEHTHOIO
aHanusa, B TOM Y1CIe Ha NOfHOTY ydeTa KonmMyecTBa KOMNOHEHTOB. Henb3a nepexoauTs K pelleHnto nocneay-
oKX 3agad, noka He ByaeT obHapyXeH UCTOYHUK 3To Npobnemel. Ecnu He ycTaHOBNEHBI MONAPHBIE 40ONU
renTaHa, okTaHa, HoHaHa U AekaHa, MOXXHO UCTIoNb30BaTh CyMmapHyto dpakumio Cy , Heobxoanmo nposectu
npy 3TOM aHanM3 BAMSHWUSA No40OHBLIX NPUBNMKEHNA Ha UCKAXKEHNE KOHEYHbIX pe3ynbTaToB.

MpwuMeyaHue— Ecnucoctas raza usaBecteH B 06beMHbIX AONSIX, €r0 HE0H6X0ANMO NepecynTaTh B MONSAPHbIE
aonu, nenone3ysa metod no FOCT 31369.

5.2 MNepexopn oT AaBNEeHUA K OTHOCUTENbLHON NNOTHOCTHU
KombuHupys ypasHeHus (4), (9) u (18), nony4aioT ypaBHeHne

K3 . 18 58
P 71482 53C, i + 3G, -1 -3 (b, —c, -k, -5 )exp(-c, -57). 27)
3-R-L K n=13 n=13

Ecnu BxoaHble NepeMeHHbIe BbipaykeHbl Yepes AaBneHune, obpaTHY OTHOCUTENbLHYIO TeMNepaTypy U KOM-
MOHEHTHBIA COCTaB, UCMONb3ysl ypaBHeHWe (27), MOXHO OnpeaennTb NPUBEAEHHYI0 MOMAPHYIO NMOTHOCTL .
3HaueHua napameTpos B(t, X), C,(X), K(X) n koacpdonumneHTos b,, ¢, .k, 1 U, ypaBHEHUA (27 ) MOXHO NOSTy4UTb U3
ypaBHeHuiA 1 Tabnuu, npeacTaBneHHbIX B npunoxeHun D [ypasHenui (D.1), (D.6) u (D.11), u Tabnuupl D.1 cooT-
BETCTBEHHO] AiN1sl 3TUX XapaKTepUCTUK. YMCNeHHbIe 3HaYeHUa napaMeTpoBs ANA BCeX MHAUBUAYANBbHBIX KOMMO-
HEHTOB U UX BUHapHoro B3aumoaencTBUsl, Talkke Tpebyemble Ans peleHus ypasHeHui (D.1), (D.6) u (D.11),
npeactasneHbl B Tabnuuax D.2 n D.3 cooTBeTCTBEHHO.

PelueHne MOXHO NOMy4YUTb NOAXOASLIMM YUCAEHHBIM METOAOM. Ha npakTuke NPUMEHSAIOT CTaHAaPTHLIN
anropuTM peLleHust ypaBHEHUsI COCTOSIHUS OTHOCUTESIbHO NNOTHOCTU Kak Hanbonee yao6HbLIN U AOCTaTOMHO
KOppeKTHbIA. B Takux anroputMax obbIMHO UCMONB3YOT HavanbHoe NPUBAUXKeHWe AnNA 3Ha4YEeHUA NNOTHOCTU
(4acTo ngeannbHo-rasoBoe NpUbNKEHUE) U NPOAOIKAIOT pacyeThbl MyTeM UTEePaLUOHHBIX BEIMUCAEHNA p 1 &
Ang Toro, YTobbl HANTW 3HaYeHue §, KOTopoe BOCNPOU3BOAUT U3BECTHOE 3HaYeHUe p B nNpeaenax 3agaHHoro
YPOBHS1 TOYHOCTU. B paccmaTpuBaemMoM MeTofie B KavecTBe A0NYCTUMOro KpUTepus yCTaHaBNUBaloT yCrnoBue,
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4YTO AaBNeHue, pacCHNTLIBAaEMOE U3 BbIYMCMEHHBIX 3HaUEHWA OTHOCUTENbHON MOMSIPHONM NNOTHOCTHU 8, AOMKHO
BOCMPOM3BOAUTL UCXOAHOE 3HavyeHWe p B npedenax (1/108) Mia.

5.3 MNMpoBeaeHUe OCHOBHbIX BbIMUCNEHUNA

[na npoBegeHUs BbIYUCNEHUA B LLeNIoM He0BXOANMO BbINOMHEHNE HKeCeayoLWMX YCIoBUNA.

Tpebyemblii Habop BXOOHbIX NepeMeHHbIX MeeTcs B Hanu4un. C aTM BbiBEpeHHBIM HaBoPOM BXOAHBIX
nepemMeHHbIX: OTHOCUTENbHON NNOTHOCTLIO 8, 06paTHOM OTHOCUTENLHON TEMNEPaTYPOn T KOMNOHEHTHLIM CO-
cTaBoM X Ucnonb3ytoT pyHAaMeHTanbHoe ypaBHeHNe COCTOSIHNS AN BbIYMCNIEHUS] OTHOCUTeNbHOW cBoboa-
HOM 3Heprumn MenbmronbLa U APYrUX TepMoaMHaMmieckmx csoincTs. CornacHo ypasHeHuto (12) onpegensioT
OTHOCUTENbHYH cBOBOAHYI0 3Hepruio MenbmronbLa Kak ¢ = ¢, + ¢, CornacHo ypasHeHuio (11) onpeaenswoT
HeuaearnbHy0 COCTaBNAOLLYI0 CBOBOAHON 3Heprn MenbMronbLa ¢, Kak pyHKLMIO OTHOCUTENLHOM NNOTHOCTK
8, obpaTHOWM OTHOCUTENBHON TemMnepaTyphbl T 1 MOMSIPHOrO KOMMNOHEHTHoro cocTasa X. MigeansHo-rasosyto co-
CTaBMSAOLLYIO ¢, OMpeensemMyto ypasHeHWeM (8), nonydaroT cornacHo ypaeHeHuio (B.3) npunoxeHua B Ta-
Kum 0Bpa3oM, 4Tobbl BbIpa3UTb ¢ Kak NpedcTaBneHo B ypaBHEeHUN

N
P = ZX,- '{(AO,'])I' +(A0}2),’ . T+BO,I' ‘|nT+ CQ,’ '|n[Sinh(DQi 'T)] _EO,i ~|I’1[COSh(F0,, 'T)]+...

i=1

o+ Go;-In[sinh(Hy ;- T =1, -In[cosh(Jq ;- )] +InX;} +In(§]+ln[%"]+,.. (28)
]
. 18 58
...+B—35—6 >C, -t + >C, -t 8™ exp(—c, -3).
K n=13 n=13

3HayeHws BceX koathpuLMEHTOB (A, 4);, (A, ,);, MOT By ; Ao J, ; Ans naeansHoro rasa AaHel B Npunoxe-
HMM B ona Bcex 13 21 BO3MOXHOIo KOMMNOHeHTa rasa.

MpounssogHble OT ¢ NO (OTHOCUTENbLHON) NNIOTHOCTU 1 (0BpaTHO NPUBeAEHHOW) TemnepaTtype, KoTopble
HeobxoauMbl AnS BbIMUCTIEHUA PasfUYHbIX TEPMOAVHAMUYECKUX CBOWMCTB, MOXHO MONYyYATb U3 ypaBHe-
Hun (C.2)—(C.6) (npunoxeHune C). HakoHeLl, pasnuyHble TepMOANHAMUYECKAE CBOMCTBA MOXHO paccuutaTb
Mo ypasHeHuaM (17)—(26). 3HaveHua koaduumneHToB b, ¢, k, n U, nnapameTpos C,, ABNAIOWNXCA dyHKUA-
SIMU MOMSIPHBIX 4OMNEA KOMNOHEHTOB, NpuBeAeHb! B NpunoxeHun D.

Bonee nogpobHoe usnoxeHue npoueayp BbIMUCIIEHWI NpeacTaBneHo B NpunoxeHuu F.

6 YcnoBua npuMeHeHusi

6.1 [aBneHue u Temneparypa

MeToa HacTosALero cTaHaapTa NMPUMEHUM TOSBKO K rasam, NOArOTOBNEHHLIM AN TPAHCNOPTUPOBAHUSA
Mo mMarucTpasnsHLIM rasonposoaam (6.2), B AuanasoHax AaBneHuin u TeMnepatyp, npu KoTopbix 06bIMHO ocy-
LLeCTBNSAOT TPAHCNOPTUPOBaHWE 1 pacripedeneHne rasa. CoOTBETCTBYOLWME AnanasoHbl AaBNeHUin U TeMne-
paTyp npeacTaeneHbl B Tabnuue 2. HacToAwmin MeToa NPUMEHUM TOMbKO K CMecaMm B rasoobpasHom
COCTOSIHWM, U HA HETO PacrpOCTPaHSIETCA creunanbHoe orpaHuieHne, YTo OH He A0SKeH NPUMEHATLCA Ans
Kakux-nu6o yCnoBui, korga pacHeTHoe 3HauYeHue akTopa CKUMaeMoCcTh MoXeT 6biTb MeHee 0,5.

Tab6bnuuya 2 — YcnoBusi npUMeHeHUs METOAA (AaBNeHWe 1 TemnepaTypa) Ans rasa, NOAroTOBNEHHOTO AN TPaHc-
NOPTMPOBaHUSA MO MarMCTParnbHbIM Fa30NpoBoAaM

[asnenue (abconiotHoe), MMa 0<p<30

Temnepatypa, K 250 < T<350

6.2 a3, NOAroTOBNEHHbLIA ANl TPAHCNOPTUPOBaHUA NO MaruCTpanbHbLIM ra3onpoBoAam

asom, NoAroToBMEHHbIM AMs1 TPaHCNOPTUPOBAHUA MO MarucTpanbHelM rasonposodam, criegqyeT cuu-
TaTb NPUPOAHLINA (MK eMy NoAOBHbLIN) ras, CHabXXeHHbIN AaHHBIMU O KOMMNOHEHTHOM COCTaBe — coaepXXaHun
OCHOBHbIX W BTOPOCTENEHHBLIX KOMMOHEHTOB B AnanasoHax MOMAPHLIX A0NeNn, ykasaHHbIX B Tabnuue 3.

Bo3MoxHble criejoBble KOMMOHEHTbI NPUPOAHOrO rasa U KOHKpeTHble pekoMeHaauuu no ux yyety —
cM. npunoxeHne F. Oblee cymmapHoe cogepaHue crefoBblX KOMMOHEHTOB He AOSHKHO NpeBblaTh
0,0005 monspHou gonu.
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Ta6nuua 3 — [uanasoHbl 3HA4EHWIN MOISIPHBIX AONEW OCHOBHBIX U BTOPOCTENEHHBLIX KOMIMOHEHTOB MPUPOLHOIOo rasa

MopsakoBbIvi HoMep 7 KomnoHeHt [uana3oH 3Ha4YeHUin MONSPHOW AOMK

1 Aszot 0<xN,<0,20
2 Ovokeung yrmepopa 0<xC0,<0,20
3 MetaH 0,7<xCH, <1,00
4 JtaH 0<xC,H;<0,10
5 MponaH 0 <x C4H, 0,035

6+7 H-byTaH + nsobyran 0<xC,H,,<0,015

8+9 H-TleHTaH + n3onexTax 0 <x CgH,, <0,005
10 H-TekcaH 0<xCgH,, <0,001
11 H-['entaH 0<xC,H,;<0,0005

12+13+14 H-OKTaH + H-HOHaH + H-AeKaH 0 <x Cgz +<0,0005

15 Boaopoa 0<xH,<0,10
17 MoHokeua yrnepoaa 0<xCO<0,03
18 Bopa 0 <x H,0 <0,00015
20 enui 0 <x He <0,005
16 Kucnopog 0<x0,<0,0002
19 Ceposogopoa 0 <xH,S <0,0002
21 AproH 0 <x Ar £0,0002

7 OueHkKa HeonpeaeneHHOCTeN pacyeTa CBOMCTB

7.1 HeonpeaeneHHOCTM pacyeTa CBOMCTB ANA rasa, NoAroTOBMNEHHOro 4Ns TPaHCNOPTUPOBaHUS
no MarucTpanbHbIM razonposogam

7.1.1 OuarpaMmmbl HeonpepeneHHOCTEN ANs MeTaHa

B kauyecTBe npumepa Ans HeorpeOeneHHOCTeN, KOTopble MOXHO oXunaaTb Ars CMecel, coaepXallnx
MOMAPHYO A0 MeTaHa, 6nn3skyto K eauHuLe, Ha pucyHkax 1—3 npeAcTasneHbl COOTBETCTBEHHO AMarpaMmmel
HeonpeaeneHHoCTeln Ans hakTopa CKMMaeMOoCTW, CKOPOCTU 3BYKa U 3HTanNbNUM YMCToro metaHa. Heonpeae-
NEeHHOCTb, BblpaxeHHas ¢ 95%-Hoi JoBepUTENbHON BEPOATHOCTLIO, AaHHas ANs Kaxaoh obnactu, npeactas-
naet Haubonbluee 3HaveHWe B npedenax CyMMbl HeonpeAeneHHOCTU B 3acnyXuBaloWwux OoBepus
CNPaBOYHbLIX AaHHBIX U pasHNLLbI MEXAY CrpaBOYHbIMU AaHHBIMU U 3HAYEHUAAIMU CBOMCTBA, PACCHUTAHHOTO Me-
TOAOM HacTosAWero ctaHgapTa. Micnonb3oBaHHble CNPaBoYHbIE JaHHBLIE paccUnTaHbl Mo YpaBHEHUSM, MpuBe-

AeHHbiM B [10].

Y

30
25—
20—
15+

10+
5—

b

0

T 1 T T T T T 1
250 260 270 280 290 300 310 320 330 340 350 X

X — temnepartypa, K; Y — nasnenue, MMNa; a — auanasoH OTHOCUTENBHOW pacluMpeHHon HeonpeaeneHHocTn £ 0,08 %;
b — auanasoH oTHOCUTENbHON PacLUMPEeHHON HeonpeaeneHHoeTy + 0,04 %

PucyHok 1 — [uarpamma paclmpeHHol HeonpeaeneHHoCT Ans akropa cxumaemocTn metana Zz
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Y
30

25—
20
15— a
10—
5- b
0 T T T T T T T 1

250 260 270 280 290 300 310 320 330 340 350 X

X — Temneparypa, K; Y — nasnenune, MMNa; a — aManasoH 0THOCUTESbHON pacluupeHHoit HeonpeaenenHoctu + 0,20 %; b — anana-
30H OTHOCUTENbBHOI pacluMpeHHoii HeonpeaenenHoctn £ 0,05 %

PucyHok 2 — [uarpamma paclimpeHHon HeonpeaeneHHoCTH [insi CKOPOCTH 3ByKa B METaHe w

Y
30

251 a
20

1T 1T T T T T T 1
250 260 270 280 290 300 310 320 330 340 350 X

X — Temnepartypa, K; Y — nasnenue, MMNa; a — anana3soH abconoTHON pacluMpeHHon HeonpeaeneHHocTn + 3 kIpk/kr; b — avanasox
abCconOTHOI pacluMpeHHol HeonpeaeneHHocTu + 2 k[bx/kr; ¢ — Auana3oH abconioTHOW pacluMpeHHoN HeonpeaeneHHocTu + 1 kbk/kr

PucyHok 3 — [lnarpamma paclwmpeHHON HeonpeaeneHHoCcTn AnA SHTansnun metada H

7.1.2 OuarpaMMmbl HeonpeaeneHHOCTEN ANA NPUPOAHOro rasa

B kauecTBe npumMmepa HeonpeaeneHHOCTEN, KOTOPble MOXHO OXuaaTb AJ1A NPUPOAHOro rasa, Ha pUucyH-
Kax 4—6 npeacTaBneHbl COOTBETCTBEHHO AMarpamMMbl HeonpeaeneHHoCTen A pakTopa CXMMaeMocTn, CKo-
POCTX 3ByKa W 3HTanbnuMu. HeonpeaeneHHOCTb, BbipaxeHHasa ¢ 95%-HON AOBEpPUTESIbHON BEPOATHOCTbIO,
AaHa ans kaxxaon obnactn HaMbonNbLMX OTKIOHEHUI (ANS LWMPOKOTro cnekTpa NpUpoAHbIX rasoB) Mexay usme-
PEHHbIM 3HAYEHNEM CBONCTB 1 3HAYEHNEM, pacCHUTaHHBIM C UCMONb30BaHUEM MeToAa HacTosILLLero ctTaHgap-
Ta. lna dakTopa cKNUMaeMocTU aKCnepuMeHTanbHble 3HayeHust B3AThl U3 [10]; ana ckopocTu 3Byka — U3 [11];
a ang sHTansnum — ns [12].

Mpumevanue 1—/naBcex rasos guarpamma HeonpeaeneHHOCT! Ans NNOTHOCTU MAEHTUYHA No hopMe au-
arpamme ans akropa CKMMaemMocTH.

MpumevaHue 2—[lna Bcex ra3oB HeonpeaeneHHocTb Ans nokasarensa aguabatel npubnuantensHo B ABa
pasa bonblue HeonpeaeneHHOCTU Arsi CKOPOCTU 3BYKa.

Y
30

25— @ b
20—
15
10—
5—.
0 T T T T T T T 1

250 260 270 280 290 300 310 320 330 340 350 X

X — temnepatypa, K; Y — naenenue, MlMa; a — avanasoH OTHOCUTENBHOW pacLuMpeHHon HeonpeaeneHHocTu + 0,4 %; b — guanasoH
OTHOCUTENBHOW pacluMpeHHol HeonpeaeneHHocTu + 0,2 %; ¢ — AManasoH OTHOCUTENBHON pacLLMpeHHon HeonpeaeneHHocTn = 0,1 %

PucyHok 4 — [uarpamma paclumpeHHoOW HeornpeaeneHHOCTU A hakTopa CXMMaeMoCcTh NPYPoaHoro rasa Z
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51 c

0 T T T T T T T 1
250 260 270 280 290 300 310 320 330 340 350 X

X — temneparypa, K; Y — pasnetue, MlNa; a — guana3oH OTHOCUTENbHOW pacluMpPeHHO HeonpeaeneHHocTn + 2,0 %; b — auanasoH
OTHOCUTENBHOW PacLUMPEHHON HeonpeaeneHHocTU + 0,8 %; ¢ — Anana3oH OTHOCUTENbHOW pacluMpeHHon HeonpeaenenHocTn + 0,2 %

PucyHok 5 — [uarpamma paclumpeHHoOn HeonpeaeneHHOCTH Ans CKOPOCTH 3BYKa B NPUPOAHOM rase w

Y
30

25_]
20—
15
10 b
5_
Y T T T T T T T 1

250 260 270 280 290 300 310 320 330 340 350 X

X — temnepartypa, K; Y — naenenue, MlNa; a — auanasoH OTHOCUTENbHON pacluMpeHHol HeonpeaeneHHocTn + 0,20 %;
b — AnanasoH 0THOCUTENBHOW pacluMpeHHOn HeonpeaeneHHocTu + 0,05 %

PucyHok 6 — [narpamma paclumpeHHoW HeonpeaeneHHOCTH 4ns SHTanbnMm npupogHoro rasa H

Ons CBOWCTB, OTNNYHLIX OT bakTopa CKUMaeMOCTW, MIOTHOCTU (41151 KOTOPOW AuarpaMMa Heonpeae-
NEeHHOCTM TaKas Xe, Kak 1 4Nsi hakTopa CXMMaeMOCTM), CKOPOCTU 3BYKa 1 3HTaNbNUW, He4OCTaTOK 3acnyXusa-
toLWnX AoBepust (YPOBHSA pekoMeHayeMbIX) aKcnepuMeHTanbHbIX AaHHbIX AenaeT HeBO3MOXHbIM obecneveHune
OOCTOBEpPHBIX OLEHOK HeorpedeneHHocTe. OgHako MOXHO AaTb HEKOTOpbIe pekoMeHaaLnn.

AN rasoB Npu HA3KUX AaBneHnsx (HUXe, kak npasuno, 1 MMa), Begywmx cebs nogobHo naeansHOMy
rasy (daktop cxumaemoctn 6onee yem 0,95), MOXHO OXunAaTb, YTO BCE Karlopudeckne CBOWCTBA OOSKHEbI
6bITb NOMyYeHbl C Manown HeornpeaeneHHoCTbo. JTO criedyeT M3 Toro akTa, YTo B paccMaTpuBaeMoM Yac-
THOM cnyyae Gonbllasi YacTb KaXK4oro CBOWCTBa onpegensetcs M3 uaeanbHO-ra3oBoi YacTn csobogHom
aHeprum MenbMronbLa, koTopas 6yay4un paccynTaHa npsIMO U3 BbICOKOTOYHBIX AaHHBIX Mo M3oBapHoi Tenno-
eMKOCTU uaeanbHOro rasa (npunoxexHue B) cama ABnsieTcA BbICOKOTOUHOW. B Takom cnyyae Heonpegenex-
HOCTW ANsi NNOTHOCTW, hakTopa CKUMAEMOCTU, CKOPOCTU 3BYKa, M3OXOPHON U M306apHOR TEnoeMKoCTH,
nokasatens agnabatbl 1 koacnumeHTa koyns-TomncoHa Haxoaatcs B npegenax 0,1 %.

7.2 BnusiHue HeonpeneneHHOCTEN BXOOHbIX NepeMeHHbIX

Monb3soBaTernb A0OMKEH MMEThb B BUAY, YTO HeomNpeaeneHHOCTM BXOAHbLIX BeNMYMH (AaBneHus, Temnepa-
TYPbl  MOMSPHBIX I0NEN KOMNOHEHTOB) ByAyT AaBaTh ACMOMHUTENbHYIC HeoNPeAeneHHOCTb NpK pacyeTe fio-
Goro ceoiicTea. Mpu peweHun NoGoON KOHKPETHON 3adauv, Koraa AononHWTenbHas HeonpeaeneHHOCTb
BHOCWT CYLLIECTBEHHbIE KOPPEKTVBEI, NOMb30oBaTENb AOIKEH ONPeaennTL ee 3HadYeHue.

8 OdhopmMmneHue pe3ynbLTaTOB pac4yeToB

B cooTBETCTBUM ¢ eAnHULIAMU BENUYUH, NPUBEAEHHBIMU B pasaerne 4, 3Ha4eHUs paccunTaHHbIX TepMo-
ANHaMUYeCKUX CBOWCTB A0IDKHBI BbIThb 3anMcaHbl ¢ YMCTIOM 3HAKOB Nocre 3ansiToi, ykasaHHbIM B Tabnuue 4. B
pesynbTaTax pacyeToB HeOGXOAMMO YKasbiBaTb 3HAYeHUst TeMnepaTypbl, AaBNeHUs (MU NIOTHOCTU) U KOM-
MOHEHTHBIN COCTaB, ANA KOTOPLIX NoNyYeHbl peaynbTaThl. McnonssoBaHHbIM MeToq pacyeta JOIDKeH codep-
XaTb CCbIMKY Ha HacTOALMI CTaHAapT.

[nst npoBepKn He crieayeT UCMoNb3oBaTh NULWIHME LUMMPLI (CM. MpuMep B npunoxeHun G).
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Tabnunuyua 4 — OdopmneHne pesynbTaTtoB

O6osHaveHne Ceoncreo EavHWLBl BENUYMH Konu4ectso 3HakoB
V4 PaKTOp CHUMAEMOCTU — 4
p MornsipHast NNoTHOCTb KMOIb/m3 3
D MnoTHoCTb Kr/m@ 4
u MonspHas BHyTPEHHSS 3Hepms kbx/kmonb 0
U YaenbHasi BHYTPEHHSIS SHeprus KIDK/Kr 1
h MonsipHas sHTanbnus kbk/kmonb 0
H YaenbHas 3HTanbnmsi kIPK/KMONb 1
s MonsipHasi sHTponus k>x/(kmonb - K) 2
) YpaeneHasi SHTponms kIbx/(kr - K) 3
c, MonsipHasi usoxopHas TennoemMKoCTb kx/(kmons - K) 2
C, YaenbHasi U30XopHas TennoeMKOCTb kx/(kr - K) 3
G, YaenbHasi uaobapHasi TennoeMKocTb kx/(kr - K) 3
v KoadbdmumeHT Ixoyna-ToMmcoHa K/MMa 2
K Mokasartens agnabdarbl — 2
w CkopocTb 3ByKa m/c 1

Mpunoxexue A
(cnpaBoyHoe)

UcxoaHble nonoxeHus Ansa byHOAMeHTanbHoOro ypaBHeHMA COCTOAHUA
Ans ceob6ogHon aHepruun NenbMronbLa

YpaBHeHue cocTosiHus [8] AGAS 6bino ony6nvkoaHo B 1992 r. KOMMTETOM NoO M3mepeHnsiM Npy TPaHCNOPTUPOBKE
rasza AMepuKaHCKOW ra3oBOI accoumaumm Kak MeTod Ansl BbICOKOTOYHbIX BblMMCNEHUn hakTopa cxumaeMmoctu. B aton
CBS13U OHO SAIBNSieTCs 06 bEKTOM paccMOTPeHUs. NS BbIMMCNEHUIA HA OCHOBE ypaBHeHUs cocToaHua AGAS Bcex Tepmoau-
HaMMYECKUX CBOWCTB HEOOXOAUMO BbINOMHUTL ABa OCHOBHbIX Tpe6GoBaHusA:

a) ypaBHeHWe [0IKHO 6biTb MaTemartuueckM npeobpa3oBaHo kK Buay, rae usbbiTouHas csobogHasi aHeprusi
enbMronbLa NpeacTaBnseTcs B IBHOM BUe, TO €CTb B BUAe yHaMeHTarnbHOro ypaBHEHUS COCTOSIHUSA AN CBOGOAHOM
aHepruu MenbmronbLa. Ha ocHoBe COOTBETCTBYIOLLMX COOTHOLLEHUI [8] MOXHO pacCUMTbIBaTh BCE U3BbITOUHbIE TEPMOAM-
HaMuyeckvue CBOMNCTBA U3 N3bbITOUHON CBOBOAHON aHeprun ['enbMronsLa u ee NPOM3BOAHLIX NO TemMnepaType U NNOTHOC-
TW Kak NapameTpoB COCTOSIHUS;

b) ons pacyeta Kanopu4eckux CBOWCTB HEOOGXOAUMO Hanuuue naeanbHO-ra3oBOW COCTaBnsiowen ceoGoaHoN
aHeprum enemMronbua kak PyHkLuumM Temneparypel. B atom cnydae uenecoobpasHo ncnonb3oBaTte COOTBETCTBYIOLLME CO-
oTHoweHus [13], [14] ans naeansHo-razoBol nsobapHol Tennoemkoctw. Mpu 3ToM Takke TPeGyIOTCA NPOU3BOAHLIE CBO-
6oaHOM 3Heprm MenbMronbLa no napameTpam COCTOSIHUS.

MpermyLwecTBo NPYMEHEHNS B COBOKYNHOCTU MAEaNbHO-Ta30BON U HEMAEearnbsHOW COCTaBNsIioWUX CBOG0AHON 3Hep-
rvm ['enbMronbLa cCoOCTOMT B TOM, YTO NPOU3BOAHLIE, HEOBX0ANMbIE ANA BLIYMCIIEHUA TEPMOAUHAMUYECKUX CBONCTB, MOX-
HO nony4nTb B aHanutudeckon ¢opme. CrnepoBaTenbHO, HET HEOBXOOUMOCTM B YUCNEHHOM WHTErPUpPOBaHWM C
MCMOIb30BAHNEM COOTBETCTBYIOLLMX KOMINBbIOTEPHbLIX NPOIPaAMM; BblUMCIIUTENBHBIE NPOBNEMbl MOXHO YNPOCTUTL U BPEMS
BbIYMCIEHNS COKPaTUTD.

MNpeanaraembin METOA BbIMMCIIEHWIA CrieyeT NPUMEHATb B NPUKINAAHBIX NporpamMmmax, B YacTHOCTU B NMporpaMMax,
KOTOpbIE MOXHO UCMONb30BaTh NPU TPAHCMOPTUPOBaHUM U pacnpeaeneHnm rasa.

14
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MpunoxeHve B
(obs3aTenbHoe)

UpeanbHo-razoBas cBobGopgHas aHeprua NenbMronbua

B.1 BbluncneHve naeanbHoO-ra3oBoM cocTaBnfAtolen cBo6oaHon aHeprumn NenbMronsuya
a) MpeanbHo-ra3oBylo 306apHyo TENNOEMKOCTb MHANBUAYANbHOrO koMnoHeHTa no [13], [15] MoxHo 3anucaTs B
cnegyowem suge

2 2 2
i Do-“E FO"T Ho"T
=By +Cy ;| — 0T | pEy | —2 | 4G, — % | 4
0 O"Linh(DOJ~r)} °"Losh(F0,,--r)] 0"Linh(Ho,,--t)

Io,i{—\lo’i.r T. ®.1)

cosh(Jq; 1)

YpaBHeHue (B.1) MOXHO 0606WuTEL Ha cnyYan N-KOMNOHEHTHON CMeCK, UCMONb3ys Cneaylowee ypaBHeHne

Co,p

R ¢

X; (C‘;’; )i (B.2)

M=

|
-

b) 370 ypaBHeHve ans naeanbHO-rasoeoil M306apHON TENNOEMKOCTH C, , MOXHO BKITIOYUTL B ypasHeHue (8) ans
oTHOCKTenbHON cBOOOAHON SHeprum MenbmronbLa ¢, B pesynbrare nony4aior ypasHeHne

N
o =in'{(A0,1)i+ (Ag 21+ By Int+ Cy ;-In[sin h (D, ;- 1)] = Eg ;-In[cos h(Fy ;- 1)l +...
=1

: 5 - (8.3)
.+ Gy ;-In[sin h(Hy ;- 1)] = I ;-In [cos h (Jy ;- T)] +In x;} +In (SJ +In (:J
0

B ypaBHeHuu (B.3) KOHCTaHTbI (A, 4); 1 (A, ,); CBA3LIBAIOT C KOHCTAHTAMM WHTETPUPOBAHMA (S, o); W (g o); ypaBHe-
HUs (8) B COOTBETCTBUM C YPABHEHUSIMU:

(Ag, 1)i==(Sq,0)i/R*+ By ;= 1; (B.4)

(Ag 2);=(hg o)/R-L. (B.5)

BaxHo oTMeTuTh, 4TO B ypaBHeHum (B.3) ¢ o ABMAETCA hyHKUMEN OTHOCUTENBHOW MONSIPHOM NIIOTHOCTU § peanbHo-
ro rasa, a He OTHOCUTENBHON MONAPHON NNOTHOCTU UAANBHOrO rasa u, CrneaoBaTernbHO, He MOXET ObiTb NOMHOCTBLIO pac-
cuMTaHa go Tex nop, noka 3HaqeHwe § HemssecTHo (cM. npunoxexue D). YpasHenue (B.3) ucnonbayioT gnsa pacueta
OoTHOCUTENBHON cBOBOAHON 3Heprun MenbMronbLa ngeansHoro rasa.

¢) HanbGonee gocToBepHble N3 U3BECTHBLIX B HAYYHOW NuTepaType AaHHble 06 naeanbHO-ra3oBon n3obapHon Ten-
noemkoctu [14] Co,p 6bINY NCNONBb30BaHbI B KAYECTBE MCXOAHbIX AAHHbIX A1 NONYyYeHNs1 YUCTIEHHbIX 3HAYEHUIN KOHCTaHT C
A, Bo J, AnA Kaxxgoro ns 21 nHAMBUAYyanbHOro KOMMOHEHTa, paccMaTpMBaeMoro B HaCcTOsILEM CTaHaapTe.

3HaueHusi KOHCTaHT (Ag )1 (A, ,);, @ Takke KOHCTaHT ¢ B, ;40 J, , UCnonb3yembie B ypaBHeHum (B.3), npusegeHs B
Tabnuue B.1.
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Ta6nwnuya B.1 — 3nauenns koHcTaHT ypaBHeHun (B.3) ansi naeansHo-razoBon coctasnsiowen cso6oaHon sHeprn enbmronsua

i KomnoneHt (Ao 1); (Ao, 2); By, Co.i D, ; E,; Fo. Gy ; H, L ; Jo.i
1 Asor 23,26530 | —2801,72907 | 3,50031 0,13732 | 662,738 | —0,14660 | 680,562 | 0,90066 | 1740,06 0 0
2 | Ovokempa yrnepopa | 26,35604 | —4902,17152 | 3,50002 | 2,04452 | 919,306 | —1,06044 | 865,070 | 2,03366 | 483,553 | 0,01393 | 341,109
3 Metan 35,53603 | —15999,69151 | 4,00088 | 0,76315 | 820,659 | 0,00460 178,410 | 8,74432 | 1062,82 | —4,46921 | 1090,53
4 OTaH 4242766 | —23639,65301 | 4,00263 | 4,33939 | 559,314 | 1,23722 | 223,284 13,1974 | 1031,38 | —6,01989 | 1071,29
5 Mponax 50,40669 | —31236,63551 | 4,02939 | 6,60569 | 479,856 | 3,19700 | 200,893 19,1921 955,312 | -8,37267 | 1027,29
6 A-bytaH 42,22997 | —38957,80933 | 4,33944 | 9,44893 | 468,270 | 6,89406 183,636 | 24,4618 | 1914,10 | 14,7824 | 903,185
7 M3obyTaH 39,99940 | —38525,50276 | 4,06714 | 8,97575 | 438,270 | 5,25156 198,018 | 25,1423 | 1905,02 | 16,1388 | 893,765
8 A-lNentaH 48,37597 | —-45215,83000 4 8,95043 178,670 | 21,8360 | 840,538 | 33,4032 | 1774,25 0 0
9 M3oneHTaH 48,86978 | —51198,30946 4 11,7618 | 292,503 | 20,1101 910,237 | 33,1688 | 1919,37 0 0
10 H-T'ekcaH 52,69477 | —52746,83318 4 11,6977 182,326 | 26,8142 | 859,207 | 38,6164 | 1826,59 0 0
11 H-TentaH 57,77391 | -57104,81056 4 13,7266 169,789 | 30,4707 | 836,195 | 43,5561 1760,46 0 0
12 H-OkTaH 62,95591 | —60546,76385 4 15,6865 158,922 | 33,8029 | 815,064 | 48,1731 1693,07 0 0
13 H-HoHaH 67,79407 | —66600,12837 4 18,0241 156,854 | 38,1235 | 814,882 | 53,3415 | 1693,79 0 0
14 H-ekaH 71,63669 | —74131,45483 4 21,0089 164,947 | 43,4931 836,264 | 58,3657 1750,24 0 0
15 Boaopoa 18,77280 | -5836,94370 | 2,47906 | 0,95806 | 228,734 | 0,45444 | 326,843 1,56039 1651,71 -1,3756 1671,69
16 Kucnopog 22,49931 | —2318,32269 | 3,50146 | 1,07558 | 2235,71 1,01334 1116,69 0 0 0 0
17 |MoHokeug yrnepoga | 23,15547 | —2635,24412 | 3,50055 | 1,02865 1550,45 | 0,00493 | 704,525 0 0 0 0
18 Bopa 27,27642 | -7766,73308 | 4,00392 | 0,01059 | 268,795 | 0,98763 1141,41 3,06904 | 2507,37 0 0
19 Ceposogopog 27,28069 | —6069,03587 4 3,11942 1833,63 1,00243 | 847,181 0 0 0 0
20 envn 15,74399 | —745,37500 25 0 0 0 0 0 0 0 0
21 AproH 15,74399 | -745,37500 25 0 0 0 0 0 0 0 0

6002—299'8 d 1001
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B.2 MNMpounssoaHble OT naeanbLHO-ra3oBoN cocTaBnawwen ceoboaHon aHepruv Nenbmronbua

Ons BoluncneHns psaga TepMoaMHaMUYECKUX CBOMCTB HEOBX0AMMO MMETE NepPBLIE U BTOPbIE YaCTHLIE NPOU3BOAHbIE
OT naeanbHO-ra3oBoN cocTasnswen ceoboaHomn sHeprm enbmronbua @, [ypasHenne (B.3)] no o6patHon oTHoCHTENb-
HoW TemnepaTtype 1 . Heobxogumele ans 3Toro mMateMaTuyHeckue BelPaXXeHus NPEACTaBnsiioT B BUAE YPaBHEHUN:

d N (By,i =1 cosh(Dy; 1 sinh(Fy;-t
Po,« =[%) =ZX/"[(Ao,z)i+L+Co,i'Do,iM— 0 o,iMJr
T Jsx, it T sinh(Dy; - 1) cosh(Fy; 1) B.6)
cosh (Hy;-1) sinh(Jg;-1) '
w4 Gy Hyj—————-1Ig;Joi ————— |
© o isinh(Hg;ot) 70 TTcosh(Jg;eT)
Rt 2( Co o (Bo,i - 1) Dy ; ’ Foi ’
Do = 20 =72 %P _4 =in. - =Coi| = ——| ~Eoi| | -
' o)., R P T 1 sinh(Dy; ) 1 cos h (Fy ;1)
2 2
B T VI B R VR B0
%lsinh(Hy,-t)| *'|cosh(dg; 1)| [
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Mpunoxenne C
(o6a3aTenbHoOe)

YpaBHeHUe coCcTOAHUA ANA cBo6oaHON 3aHepruu NenbMronbua

C.1 Bbluncnenme cBo6ogHom aHeprum MenbMronbua
OTHocuTenbHylo cBoboAHYI0 sHepmio [enbmronsua Anst Ta3oBOM CMECH 3a4aHHOI0 COCTaBa PaccyMTBIBAOT MO
ypaBHEHWIO
B.§ 18 58 b .
P=gg+t—g -8 .Cprt + D C,o1 8% -exp(—c, 5),
K =13 n=13

(€.1)

rae ¢, PaccuUMTLIBAIOT B COOTBETCTBUM C npunoxeHuem B. Ty yacte ypasHeHus (C.1), koTopas yunTbiBaeT HenaeanbHyto
cocTaensoLLylo cBobogHoN sHeprvu MenbMrornbLa (BCA NpaBas 4acTb YPaBHEHWS, 3a UCKITIOHEHNEM @,) ONpeaensioT 3
ypaeHeHus (11). YpaBHeHus ans pacdeTta dyHkumii B (1, X), C(X) n K(X) B ypaerenum (C.1) npneeaensl B D.1. 3HaqeHus
pasnuyHbIX KOHCTaHT B ypaBHeHuu (C.1) ganbl B D.2.

C.2 MpowunsBoaHbie oT cBoGoAHON 3Heprumn Menbmronbua

[ns BbIMUCNEHNS COBOKYMHOCTY TEPMOAVHAMUYECKMX CBOMCTB TPebyloTcsi nepBble M/Mnv BTOpblie YacTHbIE Npous-
BOJHbIE MO 0BPaTHON OTHOCUTENbLHOW TemnepaType /MU No OTHOCUTENBHOM NNOTHOCTW OT OTHOCUTENbHOW CBOBOAHON
aHeprun enbMronbla. Heo6xogumble ans 8TOro MaTeMaTUHeckne BbiPaXeHVsl 3anucbiBaloT B BUAE YpaBHEHWA:

o 5 8 *_u, g y
T, =T| — =T.(p0’r+73.2un.Bn.r _SZun’Cn'Tn‘F‘“
ot 8 X K n=1 n=13

58 . . (C.2)
et DU, - Cpettn 87 cexp(—c, -8 );
n=13
2 2 [P 2 5 8 5 * a5 u
Tope =T | | =T g +F-Z(un ~u,)-B, 1" -3 21:3(u,,4u,,)~C,,~r LN
L " " (C.3)
et DU u,)-C,1t 8P exp(—c,- 8% );
n=13
. 13
3-0; =6(a—“’) =1+B—f—5 >Chti ...
98/, x =13
58 u b P (C.4)
it 2,Cp-1"n 8% (b, —c, -k, 8) cexp(—c,- 8 );
n=13
(8% B8 18
01 =52 05)s =[(T%)} :1+2~F—2~8 Z1:3Cn-1:"" +...
o o X " (C.5)
ot D.C, T80 b, — (14 k,)Cp Ky 857 (b, —Cp -k - 80 YP1exp(—c, -850 );
n=13
S g/ 18 * 18
9y = —12(8- pzht), = —TZ{L ;’6 T)} =1+i3~ >(1-u,)-B, 1" -8 Y (1-u,)-C,-t" + ...
T &X n=1 n=13 (C6)

58
ot 2(1=1,)-C, -t 88 (b, —c, -k, 8% Yexp(~c,- 57 ).
n=13

YpaBHEHWs N KOHCTaHTbl, Heo6xoaMMbIe ANsA pacyeTa no ypaeHeHusm (C.2)—(C.6), npmBeaeHb! B npunoxexnn D.
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Mpwvnoxenne D
(obsa3aTenHoOe)

Noapo6Han uHdopmauUuA No ypaBHEHUIO COCTOAHUA

D.1 BcnomoratenbHble ypaBHEHUA

Ona pacuyera no ypaeHenuio (C.1) Heobxogumo onpefenuTb 3HA4YeHUsi BTOPOro BMpMansHoro koadduumeHTa
B (1, X) dbyHkumni Cr(X) n napametpa pasmepa K(X). Kpome Toro, Tak kak ypaBHeHue {C.1) BkniouaeT B kKa4ecTBe aprymeHTa
OTHOCUTENBHYIO MONAPHYIO NNOTHOCTL 8, HEOGXOAMMO MOJTYUNTb €€ 3HaYeHWe NPU 334aHNK AABIIEHUS] B KAYECTBE BXOHOW
nepemMeHHoN. 3T Wwarm paccmaTpuBaloTcsl B nepeqmncneHusix ay—d):

a) BTOPOW BUpManbHbIN KO3pdULMEHT paccumTeialoT no ypaBHeHusm (D.1)}—(D.5) c ncnons3oBaHnem Heobxoau-
MbIX KOHCTaHT u3 tabnuy D.1—D.3:

18
B(t,X)=>.B, -t", (D.1)
n=1

* N N
roe B, =a,). D X X; B,,,, Ej» (KK;)¥'?, (D.2)

i=1 j=1
rae B,y =(Gy +1-g, )" (QQ; +1-q,,)% (JEF; +1=1)7 (S:S; + 1=5,)" (W W, + 1-w,,)"; (D-3)
E, =E; - [EE;, (D.4)
rae G; =G, (G +6G))R (D.5)

b) dyHkumm C,, (ans not 13 go 58) paccuuTsiBatoT No ypasHeHuam (D.6)—(D.10) c ncnonb3oBaHnem Heo6xoaNMBbIX
KOHCTaHT 13 Tabnuy D.1—D.3:

CX) = a(G+1-g,)% (Q° +1-q,)™ (F +1-£,)n V', (D.6)
N 2 N1 N
roe V5={Zx,~E,5’2] +2: 0 2 x X (- WEEN (D.7)
i=1 i=1 j=i+1
N
G= sz +Z DX x,(G,, -10(G; + Gy); (D.8)
i=1 j=i+1
N
Q = ZXI“QI'; (Dg)
i=1
F=3x2.F. (D.10)

B tabnuue D.2 F; paBHbl HYMHO 47151 BCEX KOMMOHEHTOB, 3a UCKIoYeHMeEM Bogopoaa, anst kotoporo Fis = 1,0, a W;
paBHbI HYMIO ANA BCeX KOMMOHEHTOB, 3a UCKITIoYeHneM Boabl, Ansi kotopon Wig = 1,0. MHorme us napameTpoB GUHaApHOro
B3ammogencTteusi B Tabnmue D.3 paBHbl eauHULE;

€) cmeceBoli napameTp pasmepa K(X) paccunTbiBaloT no ypasHeHuto (D.11) ¢ MCNoNb30BaHMEM HEOGXOANMBIX KOH-
cTaHT u3 Tabnuy D.2 n D.3

N 2 N1 N
KXy =(Zx,-~K,-5’2] +2'Z ZX/“X/‘(K}E"—”(K/'K,')W? (D.11)
i=1

i=1 j=it1

MHorve snauenns Ky paBHbl eaMHNULE;
d) oTHocuTEnbHYIO MOMAPHYH MNOTHOCTL & (P, T, X) onpeaensioT B pesynbTaTe pelleHus ypasHenus (D.12) (ato
ypaeHeHve nony4eHo 13 ypaBHeHus (27) HacTosLwero cTaHaapra, npeobpa3oBaHHONO K ABHOMY BUAY ANA AaBNeHWs)
18
_& ’f(.f {1 @—5 >cC, 1+ ZC gt &% (b, —c, -k, 5 Yexp(-c, &% )] (D.12)
n=13 n=13

19



rocCT P 8.662—2009

pPa3nn4yHbIX KOMINOHEHTOB CMECH.

D.2 3HaveHnsA KOHCTaHT ANA YPaBHEHUA COCTOAHNA
HacTosiwumi paszgen cogepXuT 3Ha4YeHUA BCEX KOHCTAHT, HEOOX0ANMBIX AN UCMOMNb30BAHNA YPABHEHNA COCTOSIHNSA
AGAB8 B ypaBHeHusx (C.1) u (D.1}—(D.12). B tabnuue D.1 gaHbl 3Ha4€HUA KOHCTAHT CaMOro ypaBHEHWUs COCTOsIHWA. B Ta6-
nvue D.2 npegcTaBneHbl 3Ha4YeHUs1 XapakTepUCcTUYECKMX NapameTpoBs, onNpeaensiowmnx CBONCTBa MHANBUAYATIbHbIX KOM-
noHeHToB cmecu. B Tabnmue D.3 pgaHbl 3HauyeHusi napaMeTpoB GMHAPHOrO B3aMMOOEMCTBUS MeXZy MOneKynamm

Ta6nwuuya D.1— KoahduumeHTbl ypaBHEHNA COCTOSHUSA

YpaeHeHue (D.12) pewaloT ¢ UCNOMb30BaAHMEM CTaHAAPTHLIX anNnroOpUTMOB pacyeTa NNOTHOCTU NO YPaBHEHUIO CO-
CTOSHMA.

n a, b, Cy k, Uy 9n 9 fa Sa Wa
1 0,153832600 1 0 0 0,0 0 0 0 0 0
2 1,341953000 1 0 0 0,5 0 0 0 0 0
3 —2,998583000 1 0 0 1,0 0 0 0 0 0
4 —-0,048312280 1 0 0 3,5 0 0 0 0 0
5 0,375796500 1 0 0 -0,5 1 0 0 0 0
6 -1,589575000 1 0 0 45 1 0 0 0 0
7 —-0,053588470 1 0 0 0,5 0 1 0 0 0
8 0,886594630 1 0 0 7,5 0 0 0 1 0
9 -0,710237040 1 0 0 9,5 0 0 0 1 0
10 -1,471722000 1 0 0 6,0 0 0 0 0 1
11 1,321850350 1 0 0 12,0 0 0 0 0 1
12 —-0,786659250 1 0 0 12,5 0 0 0 0 1
13 2,291290 x 109 1 1 3 —6,0 0 0 1 0 0
14 0,157672400 1 1 2 2,0 0 0 0 0 0
15 -0,436386400 1 1 2 3,0 0 0 0 0 0
16 —0,044081590 1 1 2 2,0 0 1 0 0 0
17 —0,003433888 1 1 4 2,0 0 0 0 0 0
18 0,032059050 1 1 4 11,0 0 0 0 0 0
19 0,024873550 2 0 0 -0,5 0 0 0 0 0
20 0,073322790 2 0 0 0,5 0 0 0 0 0
21 —0,001600573 2 1 2 0,0 0 0 0 0 0
22 0,642470600 2 1 2 4,0 0 0 0 0 0
23 —-0,416260100 2 1 2 6,0 0 0 0 0 0
24 —0,066899570 2 1 4 21,0 0 0 0 0 0
25 0,279179500 2 1 4 23,0 1 0 0 0 0
26 —0,696605100 2 1 4 22,0 0 1 0 0 0
27 —0,002860589 2 1 4 -1,0 0 0 1 0 0
28 —0,008098836 3 0 0 -0,5 0 1 0 0 0
29 3,150547000 3 1 1 7,0 1 0 0 0 0
30 0,007224479 3 1 1 -1,0 0 0 1 0 0

N
o




OkonyaHue mabnuusi D. 1
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n a, b, Ca K, u, 9, a, f, Sp W,
31 —-0,705752900 3 1 2 6,0 0 0 0 0 0
32 0,534979200 3 1 2 4,0 1 0 0 0 0
33 —-0,079314910 3 1 3 1,0 1 0 0 0 0
34 -1,418465000 3 1 3 9,0 1 0 0 0 0
35 | —5,99905 x 1017 3 1 4 -13,0 0 0 1 0 0
36 0,105840200 3 1 4 21,0 0 0 0 0 0
37 0,034317290 3 1 4 8,0 0 1 0 0 0
38 —-0,007022847 4 0 0 -0,5 0 0 0 0 0
39 0,024955870 4 0 0 0,0 0 0 0 0 0
40 0,042968180 4 1 2 2,0 0 0 0 0 0
41 0,746545300 4 1 2 7,0 0 0 0 0 0
42 —-0,291961300 4 1 2 9,0 0 1 0 0 0
43 7,294616000 4 1 4 22,0 0 0 0 0 0
44 -9,936757000 4 1 4 23,0 0 0 0 0 0
45 —0,005399808 5 0 0 1,0 0 0 0 0 0
46 —-0,243256700 5 1 2 9,0 0 0 0 0 0
47 0,049870160 5 1 2 3,0 0 1 0 0 0
48 0,003733797 5 1 4 8,0 0 0 0 0 0
49 1,874951000 5 1 4 23,0 0 1 0 0 0
50 0,002168144 6 0 0 1,5 0 0 0 0 0
51 —-0,658716400 6 1 2 5,0 1 0 0 0 0
52 0,000205518 7 0 0 -0,5 0 1 0 0 0
53 0,009776195 7 1 2 4,0 0 0 0 0 0
54 —0,020487080 8 1 1 7,0 1 0 0 0 0
55 0,015573220 8 1 2 3,0 0 0 0 0 0
56 0,006862415 8 1 2 0,0 1 0 0 0 0
57 —-0,001226752 9 1 2 1,0 0 0 0 0 0
58 0,002850908 9 1 2 0,0 0 1 0 0 0

Tabnwuuya D.2— Xapakrepuctuyeckue napameTpbl MHAVBUAYaIbHbIX KOMNOHEHTOB

Bbicoko-
Monsip- OHepre- Opuen- Keagpy- Ounonb-
i Has macca TUHMECKUIA MapameTp TaUUOHHBIA | NONbHbLIA Temnep?- HbIW Napa- al;lsopalzﬂaeTEM
! KomnoenT M, napamerp | Paswepa ’1(;'3 napametp | napametp | TYPHBIM MeTp Ll}V "
‘. /KMIO b E, (m¥Kkmone) G, Q napa;:lvleTp S, i
1 | Asot 28,0135 99,737780 | 0,4479153 | 0,027815 0,0 0,0 0,0 0,0
2 | Ovokena
yrnepoga 44,010 241,960600 | 0,4557489 | 0,189065 | 0,690000 0,0 0,0 0,0
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OkonyaHnue mabnuupi D.2

| Momp | et | nepavern | bt | jenY | aumepa | Ber | npauer
i KomnoHeHT M. napameTp pasmepa K, napametp | napamerp | TYPHBI MeTp accouuauun
Ko i (M¥kmone)'? i Q, napamerp s, w;
3 | MetaH 16,043 | 151,318300 | 0,4619255 0,0 0,0 0,0 0,0 0,0
4 | OraH 30,070 | 244,166700 | 0,5279209 | 0,079300 0,0 0,0 0,0 0,0
5 | NponaH 44,097 | 298,118300 | 0,5837490 | 0,141239 0,0 0,0 0,0 0,0
6 | H-ByTaH 58,123 | 337,638900 | 0,6341423 | 0,281835 0,0 0,0 0,0 0,0
7 | WN3obyTaH 58,123 | 324,068900 | 0,6406937 | 0,256692 0,0 0,0 0,0 0,0
8 | H-MeHTaH 72,150 | 370,682300 | 0,6798307 | 0,366911 0,0 0,0 0,0 0,0
9 | MaoneHTaH 72,150 | 365,599900 | 0,6738577 | 0,332267 0,0 0,0 0,0 0,0
10 | H-TekcaH 86,177 | 402,636293 | 0,7175118 | 0,289731 0,0 0,0 0,0 0,0
11 | #-FenTaH 100,204 | 427,722630 | 0,7525189 | 0,337542 0,0 0,0 0,0 0,0
12 | H-OkTaH 114,231 | 450,325022 | 0,7849550 | 0,383381 0,0 0,0 0,0 0,0
13 | H-HonaH 128,258 | 470,840891 | 0,8152731 | 0,427354 0,0 0,0 0,0 0,0
14 | H-OekaH 142,285 | 489,558373 | 0,8437826 | 0,469659 0,0 0,0 0,0 0,0
15 | Bogopog 2,0159 26,957940 | 0,3514916 | 0,034369 0,0 1,0 0,0 0,0
16 | Kucnopog 31,9988 | 122,766700 | 0,4186954 | 0,021000 0,0 0,0 0,0 0,0
17 | MoHokeug,
yrnepoaa 28,010 | 105,534800 | 0,4533894 | 0,038953 0,0 0,0 0,0 0,0
18 | Bopga 18,0153 | 514,015600 | 0,3825868 | 0,332500 | 1,067750 0,0 1,582200 1,0
19 | CepoBogopoa 34,082 296,355000 | 0,4618263 | 0,088500 | 0,633276 0,0 0,390000 0,0
20 | lenun 4,0026 2,610111 0,3589888 0,0 0,0 0,0 0,0 0,0
21 | AproH 39,948 119,629900 | 0,4216551 0,0 0,0 0,0 0,0 0,0
Tabnwuuya D.3—MapameTpbl OMHAPHOrO B3aMMOAEVCTBUSA
i i Mapa KOMMOHEHTOB E,; \7 K; G;
1 2 Asor Ovokeng yrnepopa 1,022740 0,835058 0,982361 0,982746
1 3 Asot MeTaH 0,971640 | 0,886106 | 1,003630 1,0
1 4 Asot OTaH 0,970120 | 0,816431 1,007960 1,0
1 5 AsoT MponaH 0,945939 0,915502 1,0 1,0
1 6 AsoTt H-byTaH 0,973384 0,993556 1,0 1,0
1 7 AsoTr WN3o6yTaH 0,946914 1,0 1,0 1,0
1 8 AsoT H-leHTaH 0,945520 1,0 1,0 1,0
1 9 AsoT M3oneHTaH 0,959340 1,0 1,0 1,0
1 15 AsoT Bogopoa 1,086320 0,408838 1,032270 1,0
1 16 AsoT Kucnopog 1,021000 1,0 1,0 1,0
1 17 Asotr MoHokeug yrnepoaa 1,005710 1,0 1,0 1,0
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*

*

i i Mapa KOMMOHEHTOoB E; \7 Ky Gy
1 18 Asor Boaa 0,746954 1,0 1,0 1,0
1 19 Asor Cepoeoaopog 0,902271 0,993476 | 0,942596 1,0
2 3 Ouokeug yrnepoaa MeTaH 0,960644 | 0,963827 | 0,995933 | 0,807653
2 4 Ouokeug yrnepoaa OtaH 0,925053 | 0,969870 1,008510 | 0,370296
2 5 Ovokewna yrnepoga MponaH 0,960237 1,0 1,0 1,0
2 6 Ovokewna yrnepoga H-byTaH 0,897362 1,0 1,0 1,0
2 7 Ovokewna yrnepoga W3obyTtaH 0,906849 1,0 1,0 1,0
2 8 Ovokewna yrnepoga H-MeHTaH 0,859764 1,0 1,0 1,0
2 9 Ovokena yrnepopa M3oneHTaH 0,726255 1,0 1,0 1,0
2 |10 Ovokeung yrnepoga H-T'ekcaH 0,855134 1,066638 | 0,910183 1,0
2 11 Ovokena yrnepopa H-['enTan 0,831229 1,077634 0,895362 1,0
2 12 Ovokena yrmepopa H-OKTaH 0,808310 1,088178 0,881152 1,0
2 |13 Ovokeung yrmepoga H-HoHaH 0,786323 1,098291 0,867520 1,0
2 | 14 Ovokeung yrmepoga H-JekaH 0,765171 1,108021 0,854406 1,0
2 15 Ovokena yrmepopa Boaopoa 1,281790 1,0 1,0 1,0
2 17 Ovokena yrmepopa MoHokena yrnepoga 1,500000 0,900000 1,0 1,0
2 | 18 Ovokeung yrmepoga Boaa 0,849408 1,0 1,0 1,673090
2 19 Ovokena yrmepopa Cepoeogopog 0,955052 1,045290 1,007790 1,0
3 5 MeTaH MponaH 0,994635 | 0,990877 1,007619 1,0
3 6 MeTaH H-byTaH 0,989844 | 0,992291 0,997596 1,0
3 7 MetaH WN3obyTaH 1,019530 1,0 1,0 1,0
3 8 MetaH H-TleHTaH 0,999268 1,003670 1,002529 1,0
3 9 MetaH WN3oneHTaH 1,002350 1,0 1,0 1,0
3 |10 MetaH H-T'ekcaH 1,107274 1,302576 | 0,982962 1,0
3| M MetaH H-TentaH 0,880880 1,191904 | 0,983565 1,0
3 | 12 MetaH H-OkTaH 0,880973 1,205769 | 0,982707 1,0
3 |13 MetaH H-HoHaH 0,881067 1,219634 | 0,981849 1,0
3 | 14 MetaH H-JekaH 0,881161 1,233498 | 0,980991 1,0
3 |15 MeTaH Boaopoa 1,170520 1,156390 | 1,023260 | 1,957310
3 17 MeTtaH MoHokeug yrnepoga 0,990126 1,0 1,0 1,0
3 | 18 MeTaH Boaa 0,708218 1,0 1,0 1,0
3|19 MeTaH Cepoeoaopog 0,931484 | 0,736833 1,000080 1,0
4 5 OtaH MponaH 1,022560 1,085173 | 0,986893 1,0
4 6 OtaH H-byTaH 1,013060 1,250000 1,0 1,0
4 7 OtaH N306yTaH 1,0 1,250 000 1,0 1,0
4 8 OtaH H-TleHTaH 1,005320 1,250000 1,0 1,0
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OkoHnyaHue mabnuuei D.3

*

*

i J Mapa koMnoHeHToB E; \/ K; G;
4 9 OtaH WN3oneHTaH 1,0 1,250000 1,0 1,0
4 | 15 OtaH Bogopog 1,164460 1,616660 1,020340 1,0
4 | 18 OtaH Boaa 0,693168 1,0 1,0 1,0
4 |19 OtaH Cepoeoaopog 0,946871 0,971926 | 0,999969 1,0
5 6 MponaH H-byTaH 1,004 900 1,0 1,0 1,0
5 15 MponaH Bogopoa 1,034787 1,0 1,0 1,0
6 | 15 H-byTaH Bogopog 1,300000 1,0 1,0 1,0
7 15 N30byTaH Bogopoa 1,300000 1,0 1,0 1,0
10 | 19 H-T'ekcaH Cepoeoaopog 1,008692 1,028973 | 0,968130 1,0
1] 19 H-TentaH Cepoeoaopog 1,010126 1,033754 | 0,962870 1,0
12 | 19 H-OkTaH Cepoeoaopog 1,011501 1,038338 | 0,957828 1,0
13 | 19 H-HoHaH Cepoeoaopog 1,012821 1,042735 | 0,952441 1,0
14 | 19 H-ekaH Cepoeoaopog 1,014089 1,046966 | 0,948338 1,0
15 | 17 Boaopoa MoHokeung yrnepoga 1,100000 1,0 1,0 1,0
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MpunoxeHwne E
(cnpaBo4Hoe)

Y4yeT crnefoBbIX KOMNOHEHTOB

rOCT P 8.662—2009

Ins Toro 4to6bl paccunTaTh, UCNONBL3YA METOA, YCTAHABNMBAEMBbIN B HACTOSLLEM CTaHAApTe, TEPMOJUHAMUYECKNE
CBOWCTBA NPMPOAHOIo rasza unm nogobHoON cMecn, KOTopasi COAEPXKUT crefibl OAHOTO UINKn B6oree KOMNOHEHTOB, HE BKIIO-
YeHHbIX B Tabnuuy 3, HeoOX0AMMO BKITIOYNTB KaXALIN TAKOW CNEAOBOW KOMIMOHEHT B OAWH M3 21 OCHOBHOMO 1 BTOPOCTE-
NMEeHHOro KOMIMOHEHTOB, [J151 KOTOPbIX 6bino paspaboTaHo ypaBHeHne AGAS. PekomeHaaumnm no Takomy BKNIOHEHWIO AaHbl B

Tabrmue E.1.
Tab6nwuuya E.1— Bkiouenne crneoBbiX KOMNOHEHTOB
CnenoBon KOMNOHEHT dopmyna PekomeHpgoBaHHOE BKIOUYEeHUe H%i’;gﬁfﬂg“ﬂm
2,2-lumetnnnponar (Heo-nNeHTaH) CsH,, H-TenTaH 8
2-MetnnnexTaH CgH14 H-l'ekcan 10
3-MetunnenTaH CeHy, H-l'ekcan 10
2,2-Anumetnnbytan CeHy, H-l'ekcan 10
2,3-Aumetnnbyran CgHyy H-l'ekcan 10
OTuneH (sTeH) C,H, OtaH 4
MponuneH (nponeH) C;H; MponaH 5
1-ByTteH C,Hg H-ByTtaH 6
umnc-2-byTteH C,H, H-ByTaH 6
TpaHc-2-byTeH C,H, H-ByTaH 6
2-Metunnponex C,Hs H-ByTaH 6
1-MenTeH CsHqq H-TeHTaH 8
MNponaanex C;H, MponaH 5
1,2-bytagneH C,H, H-ByTan 6
1,3-bytagneH C,H, H-ByTan 6
AueTtnnen (3TnH) C,H, OTaH 4
UuknoneHTaH CsHqg H-TeHTaH 8
MeTtunumknoneHTan CeHys H-T'ekcaH 10
OTUNUMKNONEHTaH CsH,, H-TenTaH 11
LinknorekcaH CgHy, H-TeKkcaH 10
MeTunumknorekcaH C,H,, H-TenTtaH 11
STUnNuMKnorekcaH CgHyg H-OkTaH 12
Benaon CgHs H-TeHTaH 8
Tonyon (meTun6ex3on) C;H,q H-T'ekcaH 10
OTn6eHson CgHig H-TenTtaH 11
o-KenneH CgHyp H-TenTtaH 11
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Okonyarnue mabnuup! E. 1

CnenoBon KOMMOHEHT ®opmyna PekomengosaHHOe BKITlOueHUe H%“gi‘;gﬁr&:“gzm
Bce octanbHbie C,; yrnesogopoap! — H-'ekcaH 10
Bce octanbHbie C, yrnesogopogp! — H-TenTaH 11
Bce octanbHbie Cg yrnesogopogp! — H-OKTaH 12
Bce octanbHble Cq yrnesogopogpl — H-Honan 13
Bce octanehbie C,, yrnesoaopob! — H-[ekaH 14
Bce octaneHble yreBoaopoab! — H-[lekaH 14
MeTaHon (MeTMnoBbIV CNMPT) CH;OH OraH 4
MeTtaHTHoON (MeTUNMepKanTaH) CH,;SH Mponax 5
Ammunak NH, MertaH 3
UvanoBogopon HCN OtaH 4
Kap6onuncynbodug (okeucynsdug yrnepoaa) COSs A-bytaH 6
Cepoyrnepog Cs, A-lenTan 8
Hvokeng cepol SO, H-byTaH 6
Okeng asota N,O Hvokenpa yrmepoga 2
HeoH Ne AproH 21
KpunTtoH Kr AproH 21
KceHoH Xe Aprox 21

Kaxpas pekoMeHgaums OCHOBaHa Ha OLeHKe TOro, UTO Takoe BKNioYeHUe NpMBOAUT K HaunyJllei TOYHOCTM onuca-
HUs1 NoNHoro Habopa TepMoANHAMUYECKMX CBOWCTE. [apaMeTphl, y4UTbIBaEMbIE NPYU TAKOW OLEHKE, BKITIOYAIOT MONSPHYIO
Maccy, 3HepreTnieckuin napameTp (CBA3aHHbLIN C KPUTMHECKOW TeMNepaTypon) n napameTp pasMmepa (CBA3aHHbIN C KPUTK-
YecknM 06bemMoM). MoCKONbKY He CyLWecTBYeT YHMBEPCanbHOIo BKIOYEHMWS, KOTOpPOe 0ANHAKOBO XOPOLWO Nnoaxoamnno 6ol
ANl BCEX CBOMCTB, HET HUYEro HeoBbIMHOrO B TOM, YTO MOMb30BaTeNlb MOXET NPeArnovecTb kakoe-nmbo anbTepHaTUBHOE
BKITIOUEHWE Al CBOEW KOHKPETHON 3a4a4u, KOraa, Hanpumep, Hago paccHnThIBaTh TONBKO 0AHO CBOUCTBO. M0 3TOM Npuun-
He pekoMeHdaunm He sIBnsoTcs obs3aTenbHbIMU. [TpuMeHeHe MeToaa, € UCNONb30BaHMEM CreAOBbIX KOMMOHEHTOB, He-
06xoaumMo NogpobHO AOKYMEHTUPOBAT.

MpumeyaHune—Habop cnegoBbix KOMNOHEHTOB Nno Tabnuue E.1 u Tabnuue 3 HacTosiwero ctaHaapTa cooT-
BetcTByeT FOCT 31369.
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Mpunoxenne F
(cnpaBoyHoe)

Peanusauuna metoga

HacTosiwee npunoxeHne npeacTapnseTt obLWyio NocneaoBaTensHOCTb AENCTBUIA, HEOBX0AUMbIX AN BbIYNCIIEHUS
TEPMOANHaMMWYECKMX CBOVCTB B COOTBETCTBUM C HACTOSLLMM CTaHAapTOM. MeToa A0CTaTOYHO CNOXHbLIN, NO3TOMY AN €ro
npUMeHeHUs1 HeoGXOAMMO UCMOSB30BAaTE KOMIMbIOTEPHBIE NporpaMmMbl. B HacTosWweM NpunoxeHun ob6cyxaaroTes BblUKC-

nuTenbHble acnekTsl MeTtoga. Ha pucyHke F.1 npuBegeHa Gnok-cxema nmpouecca BblYMCIEHUA TEPMOANHAMUYECKUX
CBOWNCTB € UCMOMb30BAHWEM KOMIMBIOTEPHBIX MPOrpamMm.

1

Crapt —
BBoap, 7, X

| 2

Pacuer 1y 1 X-3aBUCUMbIX —
BenuumH B, C.,, K, 8y oBbIA cocTaB

¥ 3

PacueT T 1 1-3aBUCUMbIX
BENNYMH B, Cn-t”"

Hoeas Temnepatypa

Hoeoe pnaenexue

PelueHue
(no1cK OTHOCUTENBbHO| NNOTHOCTH)

Mposepka

-6
| pcalc'pinputl <10

Aa
BbiBOZ OTHOCHTENBHBIX BEMWYMWH 5, T
Hosbie Her
! 5 8 p. T, X

Pacuert (g 1 ee nponsBogHbIX

| 6

Pacuet ¢ n ee nponsBogHbIX

1 7

BbiBOA — TEpMOAUHAMUYECKME CBOWCTBA

PucyHok F.1 — Bbnok-cxema npouecca BblYMCIIEHUI TEPMOANHAMNYECKUX CBOWCTB

LWar 1

Nns pacueTa HEO6X0AMMO BBECTN MONAPHYIO AOTIO X; KAXA0I0 KOMIMOHEHTA NPUPOAHOTO rasa, abcontotHyio Temne-
patypy T v abconioTHoe aaBnexHue p.
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B paccmatpuBaemom metoae Temnepatypy 3agaiot B rpagycax Kenseuna (K), a gaBnenue B meranackansix (Mra).
Ecnu ucnone3yioT kakne-nmbo apyrve eamHuLbl USMEPEHUs], X HYXXHO NepeBeCcTU B rpagdychl KenbBUHa Unu meranackanm.
Ona atoro Heo6xoAMMO MCNONb30BaTh NepeBogHble koahduuneHTsl Ha ocHoge nosoxenuti FOCT 8.417 ¢ yyuemom
cmandapma [3].

MHoraa BMecTo AaBreHns p B KAYECTBE BXOAHOW BENUYMHBI UCMONB3YIOT MacCoBYIO NINOTHOCTL D. B TakoMm criyuae
BCE BbIYMCIIEHUS BLINOMHSIOT, Kak 06bIMHO, HO C Y4EeTOM coaepKaHua nocnegHen cTynexu wara 4.

War 2

*
a) ins 3agaHHbIX 3HA4YEHUN X;, Mcnonb3ysi ypaBHeHus (D.2)—(D.5), paccunTeiBaloT 3HaueHusi B,(X).
b) Takum ke o6pasom Ans 3agaHHbLIX 3HAYEHWU] X;, ucnonb3ys ypasHeuus (D.6)—(D.10), paccumTbIBalOT 3HAYEHUS

C.(X).
c) Mo ypaBHeHuio (D.11) paccunTbiBaIOT 3HAYEHUsI CMECEBOIO napameTpa pasmepa K(X).
d) PaccuuTbiBaloT cniegylolme 3HaueHust:
- OTHOCMTENBHON TEMMNepaTyphbl T, N0 ypaBHeHuio (3) npu 7= T;
- OTHOCUTENbLHOW MIIOTHOCTU 3y MAEANbHOIO rasa Npy CTaHAAPTHBLIX YCNOBUAX NO YPaBHEHWIO (4) Npu p = p,,
MnoTHOCTL naeanbHOro rasa Npy CTaHAaPTHLIX YCIOBUAX p, OnpeaeneHa B nyHkTe 4.2.3.
LWar 3

a) [ns 3apaHHoro 3HadeHus T no ypaBHeHMIO (3) paccumnTbIBAIOT T, @ 3aTEM, UCMONb3Ys 3HAYEHUS! B;(X) [war 2, ne-
peuncneHue a)], no ypaBHeHuio {D.1) paccunTbIBalOT 3HA4YEHMS1 BTOPOro BUpHanbHOro koadduumnenTta B (t, X).

b) Takum >xxe o6pasom, Ans 3aaaHHbIX 3HaYeHnn T, ncnonbays shadenns C,(X) [war 2, nepeuncnenue b)), paccuu-
ThiBaIOT 3HaueHus C (X) - 1" ansi n ot 13 po 58.

LWar 4

a) MopacraensioT paccumTanHble 3Havenust B (1, X), C(X ) - tn m K(X) [war 3, nepeuncnenusn a), b) n war 2, nepe-
ymucrieHue c)] CooTBETCTBEHHO B ypaBHeHue (D.12). 3To ypaBHeHue ansi p, koTopoe Gbino 3agaHo B ware 1, Tenepb coaep-
AHNT 04HO HEN3BECTHOE — OTHOCUTEINbHYIO NIOTHOCTb .

b) Pewatot ato ypaBHeHue oTHocuTenbHO 3. Tpebyemoe pelueHne MoXeT ObITb NONYyYEHO C UCMONB30BAHNEM NOA-
XOOSALWEro YACNeHHOro MeToga, Ho Ha NpakTuke Hambonee noaAxXoAsLMM anropuTMOM MOXeT ObliTb CTaHOAPTHLIN anro-
PUTM HaxoXaeHUd NnoTHOCTU U3 ypaBHEHUA COCTOAHUS. Takne anropuTmMbl 06blYHO Ucnonb3yloT ans nepBOHaqaanoﬁ
OLEHKW NNOTHOCTU (4acTo B NPUBNUXEHUN naeansHOro rasa) U UTEPaATUBHLIM NYTEM HAXOAAT Takoe 3Ha4YeHue §, KoTopoe
BOCMNPOW3BOANT 3Ha4eHWe p C 3apaHee 3a4aHHOM TOHYHOCThI. MNoaxoasawmm KpUTEPMEM B HAcTOSILLLEM CnyYae ABNSETCA
TOT, NPW KOTOPOM paccHMTaHHOe AaBneHve npyu 3aAaHHON MOMSIPHON NNOTHOCTM & OTNUYAETCA OT 3a4aHHOMO 3HaYeHUs!
AaBneHus p meHee Yem Ha (1/108) Mia.

Ecnv B ka4ecTBe BXOAHOW BEMNWYMHbLI BMECTO JABNEHUsI P MCMONb3YIOT MacCoBY0 NNOTHOCTL D, TO & BbIMMCNSIOT
HenocpedcTBeHHO 6e3 utepauuii kak & = D - K3/M, rae M(X) — monsipHas macca, paccuutaHHasi ua ypasHenus (16) HacTo-
AILero ctaHgapTa.

War 5

MopctaensoT §  §y B ypaBHeHue (B.3) BMecTe € pasnnyHbIMK KOHCTAHTaMM U PYHKUMAMM 0BpaTHOWM OTHOCUTENb-
HOW TemnepaTypbl T ANA pacuyeTa waearnbHO-Ta3oBON YacTu @, OTHOCMTENbHOW CBOGOAHON 3Heprumn enbmronbua.
WenonbaytoT Takke ypasrerus (B.6) n (B.7) ansa pacyeTta nepeol M BTOPON YaCTHbIX NPOU3BOAHBIX ¢y NO 06paTHON OTHO-
cuTeneHOM TeMnepaTtype.

LWar 6

WcnonbaytoT ypaeHeHue (B.1) ansi pacueTa oblien oTHocuTenbHoln ceoboaHon sHeprum enemronbua ¢ (5, T, X).
PaccuutbiBatoT no ypaereHusm (C.2) n (C.4) nepeble YacTHbIE NPOU3BOAHbBIE ¢ U @5 MO 06paTHON OTHOCUTENBHON TEMME-
paTtype 1 OTHOCUTENBHOWM NNOTHOCTW COOTBETCTBEHHO. YpaBHeHue (C.3) ncnonbaytoT agns pacyeTa BTOPOWM YaCTHON NPou3-
BOOHOW ¢, Mo o6paTHON OTHOCUTENBHOW TeMnepaType, ypaBHeHne (C.5) — ansa pacyeta ¢, u ypasHenue (C.6) — ana
pacyeta o,.

War 7

a) Wcnonb3aytoT ypaBHeHus (17) — (26) HacTosWwero cTaHaapTa Ans pacyeTa nonHoro Habopa TepMognHaMUYeckux
CBOWCTEB: (paKTopa CUMAEMOCTU Z; NNOTHOCTN p; BHYTPEHHEN SHeprum u; 3HTanenumn h; 3HTPONuKM §; N30XOPHOW TENNOEM-
KOCTM C,; N306apHOMN TEMNOEMKOCTH C,; koaghpuumeHTa Ixoynsi-TomcoHa p; nokasatens agnabarsl kv CKOPOCTU 3ByKa W.

b) Ha ocHoBe ypaBHeHul (18) — (23) MOXHO NpeAcTaBNsiTb TEPMOANHAMUYECKUE CBOWCTBA, PacCUUTaHHblE Ha
OCHOBE 3Ha4YeHWUN MOMAPHOM (NPU UCNONb30BaHUM CUMBOOB HUXXHEro PerncTpa) unv MaccoBom (Npu CNonb30BaHUM CUM-
BONOB BEPXHEro peructpa) gonu. ns npeobpaszoBaHUsi MOMSIPHBIX BENWYMH B MACCOBbIe UCMOMb3YHOT MOMSIPHYIO Maccy
cmecn M(X), KoTopyto paccHMTLIBaIOT MO ypaBHeHWULo (16).

LWar 8

BosepaTt Ha war 1 (BbI6Op HOBLIX BXOAHLIX NEPEMEHHBIX) MW OKOHYaHWe BblYMCNEHWIA.
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MpunoxeHune G
(cnpaBo4Hoe)

Mpumepsbl pacyeToB

Ta6nunua G.1— Cocrtaebl raza B MOMSIPHbIX AOMNSIX

rOCT P 8.662—2009

Cnegylowme npumepsbl pacHeToB NpUBeAeHb! ANs Lenei NPOBepKM NporpaMmHbIx pellenuin (tabnuusl G.1—G.7).

i KoMnoHeHT fas 1 a3 2 a3 3 fasz4 fasb fas 6

1 AsoT 0,003000 | 0,031000 | 0,009617 | 0,100000 | 0,057000 | 0,117266

2 [vokeua yrnepopa 0,006000 | 0,005000 | 0,015021 0,016000 | 0,076000 | 0,011093

3 MetaH 0,965000 | 0,907000 | 0,859284 | 0,735000 | 0,812000 | 0,825198

4 OtaH 0,018000 | 0,045000 | 0,084563 | 0,033000 | 0,043000 | 0,034611

5 Mponan 0,004500 | 0,008400 | 0,023022 | 0,007400 | 0,009000 | 0,007645

6 H-ByTan 0,001000 | 0,001500 | 0,006985 | 0,000800 | 0,001500 | 0,002539

7 WsobyTaH 0,001000 | 0,001000 — 0,000800 | 0,001500 -

8 H-TMexTan 0,000300 | 0,000400 | 0,001218 | 0,000400 — 0,000746

9 Wsonentan 0,000500 | 0,000300 — 0,000400 — —

10 H-Tekcan 0,000700 — 0,000228 | 0,000200 — 0,000225

11 H-FenTaH - — 0,000057 | 0,000100 — 0,000110

12 H-OkTaH — — 0,000005 | 0,000100 — 0,000029

13 H-HowHan — — — 0,000100 — —

14 H-Texan — — — 0,000100 — —

15 Bogopoa — — — 0,095000 — —

16 Kncnopon — 0,000100 — 0,000100 — —

17 MoHokeua yrnepoga — — — 0,010000 — —

18 Bopa — 0,000100 — 0,000100 — -

19 CepoBogopog — 0,000100 —_ 0,000100 — —

20 Fenwii — — — 0,000200 — 0,000538

21 AproH — 0,000100 — 0,000100 — —

Cymma 1,000000 1,000000 1,000000 1,000000 1,000000 1,000000
Tabnwuua G.2— Pesynerathl gnsrasa 1

P, T, 2 D, u, H, : C, C, W, K w,
MMa K Kr/m?3 KOK/Kr kx/kr | kO/(kr - K) | kDowd/(kr - K) | kDo/(kr - K) K/MMa m/c

5 | 250 | 0,81996 | 49,295 | -280,49 | -179,06 | —2,4223 | 1,6906 2,8342 | 6,153 | 1,366 | 372,27

5 | 260 | 0,84544 | 45971 | —260,09 | —151,32 | —2,3134 | 1,6910 27219 | 5,658 | 1,360 | 384,59

5 | 270 | 0,86643 | 43,196 | —240,26 | —124,51 | —2,2122 | 1,6963 2,6450 | 5,219 | 1,354 | 395,93

5 | 290 | 0,89888 | 38,764 | —201,60 | -72,61 | —2,0268 | 1,7189 2,5559 | 4,473 | 1,344 | 416,29

5 | 310 | 0,92262 | 35,331 | —163,45 | —21,93 | —1,8578 | 1,7541 25191 | 3,861 | 1,333 | 434,32
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OkoHyaHue mabnuuei G.2

p, T, 7 D, U, H, S, C, C, u, K w,
MMa K Kr/m3 kx/kr kbi/kr | )k (kr - K) | kxd/(kr- K) | kDx/(kr- K) | K/MIMa m/c

5 330 | 0,94052 | 32,558 | —125,21 | +28,36 | —1,7006 1,7991 2,5140 3,350 | 1,322 | 450,59
5 350 | 0,95433 | 30,253 | — 86,50 | +78,77 | —1,5523 1,8517 2,5299 2,918 | 1,311 | 465,51
10 250 | 0,65444 |123,524| —353,94 | —272,98 | —3,0522 1,7996 4,3448 4,218 | 1,782 | 379,77
10 260 | 0,70771 |109,834| —323,30 | 232,25 | —2,8924 1,7836 3,8367 4,162 | 1,663 | 389,14
10 270 | 0,75082 | 99,693 | —295,99 | —195,68 | —2,7543 1,774 4 3,4993 4,010 | 1,591 | 399,53
10 290 | 0,81567 | 85,439 | —247,10 | —130,06 | —2,5197 1,7762 3,1098 3,609 | 1,508 | 420,07
10 310 | 0,86170 | 75,657 | —202,21 | -70,03 | —2,3194 1,7984 2,9143 3,199 | 1,458 | 439,05
10 330 | 0,89573 | 68,371 | —159,12 | -12,86 | —2,1407 1,8349 2,8144 2,821 1,424 | 456,36
10 350 | 0,92162 | 62,653 | —116,71 | +42,90 | —1,9766 1,8816 2,7685 2,485 | 1,397 | 472,24
15 250 | 0,61821 |196,147| —418,04 | —341,57 | —3,4519 1,7957 4,5000 1,992 | 2,912 | 471,92
15 260 | 0,66179 |176,182| —382,78 | —297,64 | —3,2797 1,8035 4,2711 2,250 | 2,461 | 457,75
15 270 | 0,70350 |159,598| —350,25 | 256,26 | —3,1234 1,8058 4,0056 2,404 | 2,179 | 452,49
15 290 | 0,77530 |134,830| —292,19 | —180,93 | —2,8541 1,8115 3,5532 2,473 | 1,865 | 455,55
15 310 | 0,83097 |117,682| —240,52 | —113,05 | —2,6276 1,8298 3,2590 2,363 | 1,704 | 466,04
15 330 | 0,87368 |105,145| 192,45 | —49,79 | —2,4298 1,8618 3,0835 2179 | 1,607 | 478,79
15 350 | 0,90677 | 95,519 | 146,25 | +10,79 | —2,2516 1,9049 2,9838 1,976 | 1,541 | 491,98
20 250 | 0,67617 |239,112| —455,05 | —-371,41 | —3,6627 1,7770 3,9985 0,950 | 4,102 | 585,72
20 260 | 0,70215 |221,406| —421,87 | —=331,54 | —3,5063 1,7927 3,9666 1,146 | 3,439 | 557,37
20 270 | 0,73004 |205,063| —389,76 | —292,23 | —-3,3580 1,8044 3,8892 1,314 | 2,965 | 537,78
20 290 | 0,78592 |177,345| — 329,47 | —-216,69 | —3,0880 1,8238 3,6552 1,529 | 2,380 | 518,08
20 310 | 0,83593 |155,978| —274,20 | -145,98 | —2,8521 1,8472 3,4238 1,596 | 2,060 | 513,90
20 330 | 0,87771 |139,550| —222,67 | —-79,35 | —2,6437 1,8798 3,2500 1,564 | 1,867 | 517,31
20 350 | 0,91175 |126,664 | —173,49 | -15,59 | —2,4561 1,9219 3,1348 1,478 | 1,742 | 524,40
30 250 | 0,85042 |285,176| —495,51 | —=390,31 | —3,8898 1,7794 3,4974 0,198 | 5,600 | 767,57
30 260 | 0,85828 |271,697| —465,71 | —=355,30 | —-3,7525 1,7943 3,5033 0,285 | 4,865 | 732,95
30 270 | 0,86815 |258,660| —436,27 | —320,29 | —-3,6203 1,8074 3,4962 0,369 | 4,276 | 704,27
30 290 | 0,89215 |234,343| -378,74 | —-250,73 | -3,3718 1,8338 3,4549 0,522 | 3,421 | 661,74
30 310 | 0,91899 |212,820| -323,23 | —182,27 | —3,1435 1,8642 3,3874 0,636 | 2,860 | 634,97
30 330 | 0,94570 |194,277| —269,72 | -115,30 | —2,9341 1,9009 3,3096 0,702 | 2,488 | 619,80
30 350 | 0,97032 178,527 | —217,87 | —49,83 | —2,7415 1,9443 3,2399 0,725 | 2,233 | 612,55
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rOCT P 8.662—2009

p, T, 7 D, U, H, S, C, C, u, K w,
MM K Kr/m3 Kk/kr kbk/kr | k(- K) | kDx/(kr - K) | kDx/(kr- K) | K/MMa m/c
5 250 | 0,81260 | 52,014 | —271,30 | —175,17 | —2,2227 1,6407 2,7730 6,314 | 1,363 | 362,01
5 260 | 0,83929 | 48,423 | —251,33 | —148,07 | —2,1164 1,6406 2,6549 5,800 | 1,356 | 374,23
5 270 | 0,86121 | 45,443 | —231,98 | —121,95 | —2,0178 1,6455 2,5747 5346 | 1,350 | 385,45
5 290 | 0,89498 | 40,712 | —194,31 | -71,50 | —1,8375 1,6675 2,4823 4,575 | 1,339 | 405,56
5 310 | 0,91961 | 37,066 | —157,20 | -22,31 | —1,6734 1,7020 2,4437 3,945 | 1,328 | 423,33
5 330 | 0,93815 | 34,131 | —120,03 | +26,46 | —1,5210 1,7460 2,4373 3,420 | 1,318 | 439,35
5 350 | 0,95244 | 31,698 | —82,41 +75,33 | -1,3772 1,7973 2,4520 2,977 | 1,307 | 454,03
10 250 | 0,64076 |131,925| —345,46 | —269,66 | —2,8402 1,7534 4,3299 4,203 | 1,814 | 370,85
10 260 | 0,69620 |116,751| —314,83 | —229,18 | —2,6814 1,7366 3,8017 4,186 | 1,680 | 379,36
10 270 | 0,74112 |105,612| —287,73 | —193,05 | —2,5450 1,7264 3,4488 4,052 | 1,600 | 389,27
10 290 | 0,80858 | 90,125 | —239,57 | —128,62 | —2,3146 1,7263 3,0431 3,663 | 1,510 | 409,27
10 310 | 0,85633 | 79,609 | —195,61 | —-70,00 | —2,1191 1,7470 2,8408 3,252 | 1,458 | 427,89
10 330 | 0,89156 | 71,829 | —153,56 | —14,34 | —1,9450 1,7821 2,7375 2,869 | 1,422 | 444,91
10 350 | 0,91833 | 65,750 | —112,23 | +39,86 | —1,7856 1,8272 2,6893 2,528 | 1,394 | 460,53
15 250 | 0,61032 |207,758| —407,94 | 335,74 | —3,2223 1,7438 4,3653 1,917 | 3,030 | 467,74
15 260 | 0,65329 |186,629| —373,37 | —293,00 | —3,0546 1,7529 4,1673 2,194 | 2,536 | 451,45
15 270 | 0,69507 |168,913| —341,36 | —252,55 | —2,9019 1,7560 3,9192 2,368 | 2,227 | 444,66
15 290 | 0,76800 |142,331| —284,21 | —178,82 | —2,6383 1,7614 3,4767 2,470 | 1,887 | 445,90
15 310 | 0,82503 |1283,945| —233,50 | —112,47 | —2,4170 1,7784 3,1815 2,376 | 1,714 | 455,43
15 330 | 0,86891 |110,552| -186,46 | —50,78 | —2,2240 1,8090 3,0038 2,200 | 1,611 | 467,59
15 350 | 0,90295 {100,306 —141,36 | +8,18 —2,0506 1,8504 2,9023 1,999 | 1,543 | 480,37
20 250 | 0,67318 |251,145| —442,98 | —363,34 | —3,4193 1,7252 3,8586 0,905 | 4,254 | 582,02
20 260 | 0,69828 |232,806| —410,74 | —324,83 | —3,2683 1,7412 3,8355 1,100 | 3,552 | 552,40
20 270 | 0,72551 |215,770| —379,46 | —286,77 | —3,1247 1,7531 3,7699 1,273 | 3,048 | 531,56
20 290 | 0,78093 |186,633| —320,57 | —213,41 | —2,8624 1,7725 3,5558 1,504 | 2,425 | 509,77
20 310 | 0,83125 | 164,023 | —266,51 | —144,57 | —2,6328 1,7952 3,3337 1,585 | 2,085 | 504,20
20 330 | 0,87364 |146,606| —216,12 | —79,70 | —2,4300 1,8265 3,1630 1,563 | 1,882 | 506,69
20 350 | 0,90832 [132,950| —168,11 | —17,68 | —2,2475 1,8671 3,0485 1,484 | 1,750 | 513,14
30 250 | 0,85223 |297,570| —481,33 | 380,51 | —3,6328 1,7290 3,3785 0,178 | 5,753 | 761,58
30 260 | 0,85951 |283,704| —452,42 | —346,68 | —3,5001 1,7437 3,3860 0,264 | 4,991 | 726,46
30 270 | 0,86884 |270,261| —423,84 | —312,84 | —3,3724 1,7563 3,3804 0,348 | 4,380 | 697,27
30 290 | 0,89195 |245,102| —367,95 | —245,55 | —3,1320 1,7818 3,3435 0,501 3,492 | 653,73
30 310 | 0,91822 |222,731| —313,95 | —179,26 | —2,9109 1,8113 3,2820 0,618 | 2,909 | 625,94
30 330 | 0,94465 |2083,377| —261,85 | —114,34 | —2,7079 1,8467 3,2096 0,689 | 2,521 | 609,85
30 350 | 0,96924 |186,890| —211,36 | -50,84 | —2,5211 1,8887 3,1434 0,716 | 2,256 | 601,84
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Tabnwuuya G.4—Pesynbrarthl gnsrasa 3

p, T, 7 D, U, H, S, C, C, u, K w,
MM K Kr/m3 kx/kr kbi/kr | )k (kr - K) | kxd/(kr- K) | kDx/(kr- K) | K/MIMa m/c
5 250 | 0,76537 | 59,066 | —269,33 | —184,68 | —2,0757 1,6370 2,9473 7,323 | 1,346 | 337,60
5 260 | 0,80006 | 54,331 | —248,22 | —156,20 | —1,9640 1,6390 2,7632 6,681 1,335 | 350,48
5 270 | 0,82789 | 50,560 | —228,09 | —129,20 | —1,8621 1,6448 2,6444 6,123 | 1,327 | 362,19
5 290 | 0,86987 | 44,802 | -189,42 | -77,82 | —1,6785 1,6676 2,5110 5197 | 1,314 | 382,96
5 310 | 0,89992 | 40,512 | —151,69 | -28,27 | —1,5132 1,7033 2,4532 4,454 | 1,303 | 401,08
5 330 | 0,92230 | 37,133 | —114,07 | +20,58 | —1,3605 1,7490 2,4371 3,845 | 1,293 | 417,27
5 350 | 0,93944 | 34,372 | -76,08 | +69,39 | —1,2169 1,8025 2,4468 3,338 | 1,283 | 432,01
10 250 | 0,54763 |165,102| —364,22 | —303,66 | —2,7530 1,7569 5,0940 3,980 | 2,113 | 357,74
10 260 | 0,61607 |141,116| —327,13 | —256,27 | —2,5670 1,7581 4,4023 4,275 | 1,818 | 358,90
10 270 | 0,67330 |124,338| —295,47 | 215,05 | —2,4114 1,7509 3,8718 4,311 1,665 | 365,91
10 290 | 0,75890 |102,706| —241,97 | —144,60 | —2,1594 1,7453 3,2499 4,028 | 1,518 | 384,45
10 310 | 0,81833 | 89,102 | —195,19 | -82,96 | —1,9538 1,7610 2,9493 3,610 | 1,448 | 403,07
10 330 | 0,86148 | 79,509 | —151,42 | -25,65 | —1,7746 1,7936 2,7981 3,195 | 1,405 | 420,32
10 350 | 0,89394 | 72,244 | —108,94 | +29,48 | —1,6124 1,8383 2,7246 2,818 | 1,374 | 436,16
15 250 | 0,55363 |244,969| —425,70 | —364,46 | —3,0925 1,6683 4,2479 1,522 | 4,017 | 495,98
15 260 | 0,59147 |220,476| —389,85 | —321,81 | —2,9252 1,7245 4,2561 1,878 | 3,129 | 461,36
15 270 | 0,63262 |198,500| —355,38 | —279,81 | —2,7667 1,7545 4,1247 2,169 | 2,584 | 441,89
15 290 | 0,71230 |164,138| —292,85 | —201,46 | —2,4865 1,7795 3,7029 2,476 | 2,024 | 430,12
15 310 | 0,77873 |140,449| —238,00 | -131,20 | —2,2521 1,7973 3,3438 2,498 | 1,768 | 434,56
15 330 | 0,83089 |123,654| —188,16 | —66,86 | —2,0509 1,8254 3,1099 2,370 | 1,630 | 444,63
15 350 | 0,87154 {111,152 —141,13 | —6,18 -1,8723 1,8652 2,9713 2,181 1,544 | 456,50
20 250 | 0,63829 |283,304| —455,68 | —385,08 | —3,2503 1,6330 3,6681 0,689 | 5,499 | 623,08
20 260 | 0,65852 |264,036| —423,75 | —348,00 | —3,1048 1,6939 3,7376 0,883 | 4,420 | 578,61
20 270 | 0,68213 |245,459| —392,00 | —310,52 | —2,9634 1,7329 3,7499 1,074 | 3,658 | 545,96
20 290 | 0,73518 |212,039| —330,66 | —236,34 | —2,6983 1,7788 3,6430 1,392 | 2,727 | 507,12
20 310 | 0,78830 |184,992| —273,52 | —165,40 | —2,4617 1,8099 3,4460 1,565 | 2,238 | 491,84
20 330 | 0,83557 |163,950| —220,40 | -98,41 | —2,2522 1,8426 3,2602 1,609 | 1,961 | 489,08
20 350 | 0,87537 |147,553| 170,21 | -34,66 | —2,0646 1,8828 3,1229 1,568 | 1,790 | 492,61
30 250 | 0,83636 |324,314| —489,03 | —396,53 | —3,4269 1,6274 3,1918 0,083 | 7,038 | 806,85
30 260 | 0,84062 |310,260| —460,88 | —364,19 | —3,3001 1,6891 3,2684 0,170 | 5,975 | 760,08
30 270 | 0,84737 |296,388| —432,51 | —331,29 | —3,1760 1,7285 3,3056 0,255 | 5,148 | 721,87
30 290 | 0,86661 |269,821| —376,14 | —264,96 | —2,9390 1,7791 3,3181 0,416 | 3,976 | 664,88
30 310 | 0,89085 |245,547| —321,02 | —198,84 | —2,7185 1,8185 3,2888 0,554 | 3,220 | 627,21
30 330 | 0,91713 |224,056| —267,45 | —133,55 | —2,5144 1,8582 3,2373 0,655 | 2,721 | 603,62
30 350 | 0,94297 |205,462| —215,40 | -69,39 | —2,3256 1,9022 3,1792 0,711 | 2,386 | 590,21
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p, T, 7 D, U, H, S, C, C, u, K w,
MM K Kr/m3 Kk/kr kbk/kr | k(- K) | kDx/(kr - K) | kDx/(kr- K) | K/MMa m/c
5 250 | 0,86904 | 47,932 | —258,79 | —154,48 | —1,9276 1,5661 2,4858 4,934 | 1,388 | 380,47
5 260 | 0,88770 | 45,120 | —240,75 | —129,93 | —1,8313 1,5711 2,4268 4,553 | 1,381 | 391,19
5 270 | 0,90333 | 42,697 | —222,99 | —105,89 | —1,7405 1,5787 2,3846 4,212 | 1,375 | 401,25
5 290 | 0,92789 | 38,700 | —187,95 | -58,75 | —1,5721 1,6012 2,3351 3,624 | 1,363 | 419,70
5 310 | 0,94608 | 35,507 | —153,09 | 12,27 | —1,4171 1,6322 2,3170 3,135 | 1,352 | 436,38
5 330 | 0,95989 | 32,875 | —118,03 | +34,06 | —1,2723 1,6702 2,3194 2,724 | 1,341 | 451,66
5 350 | 0,97058 | 30,655 | —82,51 +80,60 | —1,1354 1,7137 2,3362 2,373 | 1,330 | 465,83
10 250 | 0,76451 |108,971| 307,61 | 215,84 | —2,4455 1,6397 3,2234 3,620 | 1,644 | 388,42
10 260 | 0,79990 |100,145| —284,54 | —184,68 | —2,3232 1,6350 3,0195 3,458 | 1,591 | 398,57
10 270 | 0,82933 | 93,013 | —262,77 | —155,26 | —2,2122 1,6342 2,8720 3,279 | 1,553 | 408,55
10 290 | 0,87507 | 82,072 | —221,73 | -99,89 | —2,0143 1,6439 2,6846 2,915 | 1,500 | 427,47
10 310 | 0,90854 | 73,949 | —182,54 | —47,32 | —1,8389 1,6664 2,5828 2,575 | 1,463 | 444,85
10 330 | 0,93373 | 67,593 | —144,19 | +3,75 -1,6793 1,6983 2,5303 2,268 | 1,435 | 460,82
10 350 | 0,95309 | 62,436 | —106,06 | +54,10 | —1,5311 1,7374 2,5087 1,996 | 1,412 | 475,61
15 250 | 0,73016 |171,146| —352,65 | —265,01 | —2,7866 1,6584 3,5832 2,156 | 2,200 | 439,07
15 260 | 0,76682 |156,696| —325,88 | —230,15 | —2,6498 1,6628 3,3901 2,210 | 2,024 | 440,12
15 270 | 0,79939 |144,745| -300,76 | —197,13 | —2,5252 1,6645 3,2203 2,212 | 1,901 | 443,82
15 290 | 0,85295 |126,300| —254,21 | —135,44 | —2,3047 1,6724 2,9664 2,116 | 1,744 | 455,05
15 310 | 0,89384 |112,748| —210,88 | 77,84 | —2,1125 1,6910 2,8071 1,955 | 1,648 | 468,17
15 330 | 0,92527 |102,316| —169,34 | -22,74 | —1,9402 1,7195 2,7118 1,774 | 1,582 | 481,59
15 350 | 0,94973 | 93,985 | —128,69 | +30,91 | —1,7824 1,7559 2,6588 1,594 | 1,534 | 494,74
20 250 | 0,76132 |218,856| —385,55 | —294,17 | —3,0056 1,6435 3,4981 1,204 | 2,925 | 517,02
20 260 | 0,78917 |203,013| —358,14 | —259,62 | —2,8700 1,6606 3,4071 1,307 | 2,608 | 506,85
20 270 | 0,81592 |189,083| —331,85 | —226,07 | —2,7434 1,6709 3,3011 1,376 | 2,379 | 501,64
20 290 | 0,86386 |166,274| —282,42 | —162,14 | —2,5149 1,6865 3,0087 1,425 | 2,080 | 500,19
20 310 | 0,90341 |148,737| —236,27 | —101,81 | —2,3137 1,7065 2,9428 1,392 | 1,898 | 505,16
20 330 | 0,93530 |[134,959| —192,28 | —44,09 | —2,1332 1,7344 2,8364 1,313 | 1,777 | 513,17
20 350 | 0,96086 |123,862| —149,56 | +11,91 | —1,9684 1,7697 2,7694 1,213 | 1,691 | 522,60
30 250 | 0,90169 |277,178| —425,72 | —317,48 | —3,2589 1,6277 3,1843 0,332 | 4,207 | 674,76
30 260 | 0,91296 |263,228| —399,63 | —285,66 | —3,1341 1,6528 3,1774 0,405 | 3,733 | 652,25
30 270 | 0,92529 |250,102| —373,94 | —253,98 | —3,0145 1,6706 3,1554 0,469 | 3,361 | 634,98
30 290 | 0,95124 |226,500| —323,99 | —191,54 | —2,7914 1,6975 3,0844 0,567 | 2,830 | 612,24
30 310 | 0,97647 |206,413| —276,02 | —130,68 | —2,5884 1,7233 3,0021 0,619 | 2,482 | 600,60
30 330 | 0,99923 189,486 | —229,72 | -71,40 | —2,4031 1,7532 2,9292 0,633 | 2,244 | 595,98
30 350 | 1,01893 |175,204| —184,62 | —-13,39 | —2,2324 1,7885 2,8744 0,619 | 2,073 | 595,76
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p, T, 7 D, U, H, S, C, C, u, K w,
MMa K Kr/m3 kK/Kr ki/kr | kbk/(kr - K) | kox/(kr - K) | kbi/(kr- K) | K/IMMa m/c
5 250 | 0,80318 | 59,396 | —242,65 |-158,47 | —1,8544 1,4628 2,5137 6,573 | 1,366 | 339,12
5 260 | 0,83151 | 55,166 | —224,61 |-133,98 | —1,7583 1,4600 2,3924 6,033 | 1,358 | 350,87
5 270 | 0,85465 | 51,685 | -207,23 |-110,49| -1,6697 1,4623 2,3107 5,557 | 1,352 | 361,63
5 290 | 0,89010 | 46,204 | -173,55 | -65,34 | —1,5083 1,4786 2,2162 4,752 | 1,340 | 380,87
5 310 | 0,91583 | 42,009 | —140,52 | -21,49 | —-1,3621 1,5066 2,1746 4,097 | 1,330 | 397,82
5 330 | 0,93514 | 38,648 | -107,52 | +21,85 | —1,2266 1,5431 2,1636 3,562 | 1,319 | 413,10
5 350 | 0,95000 | 35,869 | —-74,21 +65,18 | —1,0991 1,5860 2,1721 3,095 | 1,309 | 427,09
10 250 | 0,62007 |153,875| —313,43 |—-248,44 | —2,4222 1,5828 4,0693 4,219 | 1,854 | 347,10
10 260 | 0,67918 |135,079| -284,65 |-210,62 | —2,2738 1,5612 3,5296 4,259 | 1,702 | 354,92
10 270 | 0,72701 |121,518| -259,55 |-177,25| —2,1478 1,5465 3,1678 4,154 | 1,613 | 364,35
10 290 | 0,79842 |103,018| -215,60 |-118,53 | —1,9378 1,5382 2,7552 3,780 | 1,516 | 383,57
10 310 | 0,84864 | 90,670 | —-175,98 | -65,69 | —1,7616 1,5511 2,5508 3,365 | 1,461 | 401,47
10 330 | 0,88552 | 81,627 | —138,36 | —15,85 | —1,6057 1,5781 2,4452 2,975 | 1,425 | 417,81
10 350 | 0,91347 | 74,608 | —101,57 | +32,47 | —1,4636 1,6145 2,3933 2,625 | 1,397 | 432,78
15 250 | 0,59162 |241,909| —-371,00 |-308,99 | —2,7653 1,5640 3,9904 1,867 | 3,179 | 443,96
15 260 | 0,63526 |216,627| —339,09 |-269,84 | —2,6117 1,572 4 3,8221 2172 | 2,622 | 426,12
15 270 | 0,67837 |195,347| -309,54 |-232,75| —2,4717 1,5737 3,5928 2,375 | 2,279 | 418,37
15 290 | 0,75450 |163,524| -257,09 |-165,36 | —2,2307 1,5727 3,1655 2,519 | 1,910 | 418,53
15 310 | 0,81432 |141,736| —-211,02 | -105,19| —2,0300 1,5819 2,8738 2,445 | 1,726 | 427,40
15 330 | 0,86034 [126,024| -168,67 | —-49,64 | —1,8563 1,6039 2,6961 2,275 | 1,619 | 439,00
15 350 | 0,89597 [114,097| -128,32 | +3,14 | —1,7009 1,6364 2,5925 2,074 | 1,549 | 451,26
20 250 | 0,65680 |290,535| 402,27 |-333,43 | —2,9377 1,5411 3,4974 0,882 | 4,485 | 555,64
20 260 | 0,68200 |269,040| —-372,84 |—298,50| —2,8007 1,5563 3,4817 1,085 | 3,706 | 524,89
20 270 | 0,70966 |248,978| —344,26 |-263,93 | —2,6702 1,5667 3,4250 1,268 | 3,153 | 503,23
20 290 | 0,76673 |214,554| -290,51 |-197,30| —2,4321 1,5811 3,2263 1,523 | 2,476 | 480,39
20 310 | 0,81910 |187,877| —241,42 | -134,96 | —2,2241 1,5969 3,0121 1,623 | 2,112 | 474,20
20 330 | 0,86344 [167,428| —-195,95 | -76,50 | —2,0413 1,6201 2,8440 1,613 | 1,899 | 476,24
20 350 | 0,89979 |151,484| -152,88 | -20,85 | —1,8776 1,6518 2,7288 1,539 | 1,762 | 482,29
30 250 | 0,83685 |342,041| —436,39 |-348,68| —3,1243 1,5423 3,0500 0,178 | 6,046 | 728,22
30 260 | 0,84431 |325,979| 410,15 |-318,12| —3,0044 1,5556 3,0587 0,267 | 5,211 | 692,52
30 270 | 0,85396 |310,360| —384,21 |-287,55| —2,8891 1,5663 3,0535 0,353 | 4,547 | 662,93
30 290 | 0,87800 |281,044| -333,54 |-226,80| —2,6720 1,5864 3,0168 0,513 | 3,590 | 619,03
30 310 | 0,90548 |254,934| -284,72 | -167,04 | —2,4727 1,6094 2,9555 0,638 | 2,970 | 591,15
30 330 | 0,93326 |232,354| -237,77 |-108,65| —2,2902 1,6372 2,8826 0,716 | 2,561 | 575,03
30 350 | 0,95918 |213,156| -192,45 | -51,70 | —2,1226 1,6706 2,8144 0,748 | 2,284 | 566,97
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p, T, 7 D, U, H, S, C, C, u, K w,
MM K Kr/m3 Kk/kr kbk/kr | k(- K) | kDx/(kr - K) | kDx/(kr- K) | K/MMa m/c
5 250 | 0,83409 | 53,718 | —249,86 | —156,78 | —1,9766 1,5047 2,4866 5,831 1,377 | 358,07
5 260 | 0,85765 | 50,234 | —231,91 | —132,38 | —1,8809 1,5060 2,3995 5,369 | 1,370 | 369,34
5 270 | 0,87716 | 47,297 | —214,42 | —108,71 | —1,7916 1,5111 2,3387 4,959 | 1,364 | 379,78
5 290 | 0,90746 | 42,565 | —180,20 | -62,74 | —1,6273 1,5306 2,2672 4,258 | 1,353 | 398,67
5 310 | 0,92971 | 38,866 | —146,39 | -17,75 | —1,4772 1,5604 2,2372 3,680 | 1,342 | 415,50
5 330 | 0,94651 | 35,862 | —112,50 | +26,92 | —1,3376 1,5981 2,2328 3,196 | 1,331 | 430,77
5 350 | 0,95949 | 33,356 | —78,22 | +71,68 | —1,2059 1,6419 2,2458 2,785 | 1,320 | 444,83
10 250 | 0,69061 |129,758| —309,46 | —232,39 | —2,5159 1,5943 3,5837 4,052 | 1,744 | 366,59
10 260 | 0,73764 |116,813| —284,01 | —198,40 | —2,3825 1,5828 3,2360 3,953 | 1,650 | 375,82
10 270 | 0,77613 | 106,907 | —260,85 | —167,31 | —2,2651 1,5765 2,9969 3,791 1,589 | 385,53
10 290 | 0,83479 | 92,540 | —218,63 | —110,57 | —2,0623 1,5794 2,7096 3,405 | 1,514 | 404,49
10 310 | 0,87693 | 82,410 | —179,37 | -58,03 | —1,8870 1,5985 2,5599 3,019 | 1,468 | 422,02
10 330 | 0,90828 | 74,743 | —141,49 | -7,70 -1,7297 1,6290 2,4816 2,666 | 1,434 | 438,08
10 350 | 0,93223 | 68,662 | —104,13 | +41,51 | —1,5849 1,6679 2,4452 2,350 | 1,408 | 452,88
15 250 | 0,65598 |204,914| —362,28 | —289,08 | —2,8628 1,5990 3,8350 2,067 | 2,659 | 441,19
15 260 | 0,69775 |185,235| —332,75 | 251,77 | —2,7165 1,6047 3,6215 2,252 | 2,318 | 433,27
15 270 | 0,73655 |168,978| —305,42 | —216,65 | —2,5839 1,6059 3,4055 2,351 | 2,097 | 431,46
15 290 | 0,80222 |144,447| —256,08 | —152,24 | —2,3536 1,6102 3,0579 2,361 1,840 | 437,07
15 310 | 0,85292 |127,096| —211,52 | -93,50 | —2,1576 1,6255 2,8339 2,234 | 1,699 | 447,78
15 330 | 0,89191 |114,173| 169,67 | —-38,29 | —1,9850 1,6522 2,6989 2,054 | 1,611 | 460,01
15 350 | 0,92220 [104,113| 129,24 | +14,83 | —1,8287 1,6880 2,6214 1,860 | 1,549 | 472,47
20 250 | 0,70695 |253,517| —395,37 | —-316,48 | —3,0592 1,5823 3,5123 1,027 | 3,705 | 540,62
20 260 | 0,73374 |234,868| —366,73 | —281,58 | —2,9223 1,5976 3,4611 1,198 | 3,165 | 519,12
20 270 | 0,76143 |217,944| —339,14 | —247,37 | —2,7932 1,6076 3,3751 1,335 | 2,780 | 505,07
20 290 | 0,81476 |189,632| —287,44 | —181,97 | —2,5595 1,6226 3,1631 1,493 | 2,298 | 492,26
20 310 | 0,86115 |167,841| —239,84 | —120,68 | —2,3550 1,6413 2,9739 1,526 | 2,024 | 491,11
20 330 | 0,89949 [150,949| —195,16 | —62,67 | —2,1736 1,6680 2,8360 1,479 | 1,854 | 495,66
20 350 | 0,93059 |137,565| —152,31 —6,92 —2,0096 1,7028 2,7453 1,390 | 1,740 | 502,98
30 250 | 0,87498 |307,248| —432,49 | 334,85 | —3,2743 1,5804 3,1034 0,229 | 5,159 | 709,77
30 260 | 0,88365 |292,533| —406,36 | —303,80 | —3,1525 1,5973 3,1039 0,312 | 4,510 | 680,11
30 270 | 0,89405 |278,420| —380,57 | —272,82 | —3,0356 1,6103 3,0017 0,390 | 3,994 | 656,03
30 290 | 0,91827 |252,383| —330,30 | —211,43 | —2,8162 1,6331 3,0425 0,527 | 3,247 | 621,29
30 310 | 0,94424 |229,607| —281,91 | —151,25 | —2,6155 1,6577 2,9731 0,622 | 2,758 | 600,30
30 330 | 0,96930 |210,114| —235,30 | -92,52 | —2,4319 1,6873 2,9010 0,671 | 2,430 | 589,00
30 350 | 0,99197 |193,580| —190,11 | -35,14 | —2,2631 1,7227 2,8401 0,681 | 2,202 | 584,13

35




rOCT P 8.662—2009

Mpunoxenne JA
(cnpaBouHoe)

ConocraBneHue CTPYKTYpbl HactosAlero craHaaprta co CTPYKTYPOU NPUMEHEHHOro B HeM
MeXAyHapoOaHOro ctaHaapta

Ta6nuuya AAA1

CTpyKTypa HacToswwero cTaHaapTa

CrpykTypa mexayHapoaHoro craHgapta UCO 20765-1:2005

1 O6nactb npumeHexuns (1)

1 O6nactb NPpUMEHeHus

2 HopmatueHble ccbinku (2)

2 HopmaTtuBHbIE CCbINKK

3 TepmuHbl, onpegenenns n o6o3HaueHnst (—)

3 TepmuHbl M onpegenennsn

3.1 TepmuHbl 1 onpegenenun (3)

3.2 O6osHa4eHus (NpunoxeHne A)

4 TepmognHammnyeckue ocHoBbI metoga (4)

4 TepmoguHammuueckne OCHOBbI METOAA

4.1 CywHocTtb meToga (4.1)

4.1 CywHocTb meToga

4.2 dyHpameHTanbHOE ypaBHEHUE COCTOAHUA AN
cBobogHoln sHepruv enbmronbua (4.2)

4.2 dyHpameHTanbHOE ypaBHEHWE COCTOSHUA Ansa
cBobogHol aHeprum 'enbmMronsua

4.3 TepmoguHamnyeckme CBOMCTBA, NOny4Yaembie n3
ceBobogHomn aHeprum enbmronsua (4.3)

4.3 TepmoguHammn4yecKkne CBOMCTBA, NOMy4Yaembie u3
cBoGoaHoN aHeprum 'enbmMronsua

5 MeTtop pacyeTta cBOWCTB (5)

5 Mertop BbluMCNEHUN

5.1 BxogHble nepemeHHble (5.1)

5.1 BxogHble nepemMeHHble

5.2 MNepexoa OT AaBNeHUs1 K OTHOCUTENBHOW NIOTHOC-
™ (5.2)
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5.3 lMpoeegeHne O0CHOBHbIX Bbl4McneHuii (5.3)

5.3 MNpoBeaeHne OCHOBHLIX BbIMUCNEHNUN

6 Ycnoeus npumeHeHus (6)

6 YcnoBus npuMeHeHus

6.1 [daenenue n Temnepatypa (6.1)

6.1 [laBneHue n Temneparypa

6.2 a3, NOAroTOBMNEHHbIM AN TPaHCNOpPTUPOBaHWsI
no MarucTpanbHbIM rasonposogam (6.2)

6.2 a3, noaroTOBNEHHbLIN ANs TPAHCMOPTUPOBAaHUA
Mo MarMcTpanbHbIM ra3onpoBogam

7 OueHka HeonpeaeneHHOCTeN padveTa CBOUCTB (7)

7 OueHka HeonpeaeneHHOCTEN BbIMMCNEHUN

7.1 HeonpepeneHHoOCTW padeTa CBOWCTB Ans rasa,
NOArOTOBNEHHOrO AN TPAHCNOPTUPOBaHWUSI MO Maruc-
TpaneHbIM rasonpoeogam (7.1)
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BEnnYnH

Mpunoxenne B UaeanbHo-raszoBan cBoGoaHasi aHep-
rvs Menbmronsua (npunoxexue B)

Mpunoxenne B NpeanbHo-raszoBan cBob6ogHas 3Hep-
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HUIO COCTOAHUA (Npunoxenune D)

Mpunoxenne D MogpobHasi nHopmaums nNo ypaeBHe-
HUIO COCTOAHUS
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