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HALUWMWOHANBbHbBIWKN CTAHOAPT POCCUWNCKOW OEJLEPALUNWU

A3 MPUPO/AHbIV CXUXKEHHbIV

MeTopg pacyeTa TepMOAUHAMUYECKNX CBOICTB

Liquefied natural gas. Method for calculation of thermodynamic properties

[ata BBegeHns — 2017—01—01

1 06nacTb NpUMeEHeHMUA

1.1 HacTtoswwi cTaHfapT ycTaHaB/IMBaeT MeTof pacyeTa TepMogMHaMUYeCcKnx CBOMNCTB (MNOTHOCTb,
KO3(hhULMEHT CKMMaeMoCTH, nokasaTeslb aanabdartbl, CKOPOCTb PacnpoCcTpaHeHUs 3BYKa) CXXUKEHHOro npu-
POAHOrO rasa rno M3MepeHHbIM 3HAYEHUSIM AaBeHNs, TeMnepaTypbl U MOMAPHbIX f0Nel KOMNOHEHTOB.

1.2 HacTosAwwii ctaHAapT NPYMEeHSAI0T 415 pacyeTa TepMOAMHAMUYECKNX CBONCTB CXVXEHHOTO NPUpoA-
HOro rasa npv gasneHunsx Ao 5 Mra sknounTesibHO 1 Temnepatypax ot 100 go 140 K.

1.3 MeTog v anroputMm pacyeta TepMOAMHAMUYECKX CBOINCTB, NPMBEAEHHbIE B HACTOALLEM CTaHAapTe,
MOTyT 6bITb MCMOMb30BaHbI NPV paspaboTke NPOrpaMMHOro o6ecneyeHns BbIYUC/UTENEN pacxofa CXUKEH-
HOro NPMPOAHOro rasa.

2 HopmaTtuBHbIe CCbl1KK

B HacToALleM cTaHAapTe UCMOMb30BaHbl HOPMATUBHbBIE CCbISIKM Ha criegylolme ctaHaapTbl:

FOCT 8.417 MNocyaapcTBeHHas cuctema obecnevyeHns eguHcTBa U3MepeHuii. EgnHuLbl BeNMYnH

FOCT 31371.1 a3 npupofHblii. OnpegeneHne coctaBa MeETOAOM ra3oBoi xpomartorpadum ¢ OLEHKOM
HeonpegeneHHocTn. Yactb 1. PyKOBOACTBO MO NPOBEAEHUI0 aHannsa

FOCT 31371.2 a3 npupogHbiii. OnpegesieHve cocTaBa MeTOAOM ra3oBOi Xpomartorpaduy C OLLEHKOWA
HeonpegeneHHoCcT. YacTb 2. XapakTepuCcTKN N3MEpPUTENbHON CUCTEMBI U CTATUCTUYECKNE OLLEHKN AAaHHbIX

FOCT 31371.3 a3 npupoaHbliAi. OnpegeneHve coctaBa MeTOAOM ra3oBoii xpoMatorpadum ¢ OLeHKoM
HeonpegeneHHoctTn. Yactb 3. OnpefeneHvie BoAOpoOAa, renvs, KMcnopoga, asora, Auokcupa yrnepoga u
yrnesofopogos Ao C8c ncnosb3oBaHneM [BYyX Hacaf0UHbIX KOSTOHOK

FOCT 31371.4 a3 npupoaHbliAi. OnpefeneHve coctaBa MeTOAOM ra3oBoii xpoMartorpadum ¢ OLeHKoM
HeonpegeneHHocTn. Yactb 4. OnpefenexHve asora, guokcuga yrnepoga v yrnesogopogos C,—C5wu C6+ B
na6opartopuy 1 c NOMOLLbI0 BCTPOEHHOW M3MEPUTENbHOW CUCTEMbI C UCNO/Ib30BaHNEM ABYX KOJTIOHOK

FOCT 31371.5 a3 npupoaHblii. OnpegeneHve coctaBa MeTOAOM ra3oBoii xpomartorpadun ¢ OLeHKoM
HeonpegeneHHocTn. Yactb 5. Onpegenexne asota, guokcuga yrnepoga v yrnesogopogos C,—C5wu C6, B
nabopatopumn 1 Npu HENPEpPbIBHOM KOHTPOJIE C UCMO/Ib30BAHNEM TPEX KOJIOHOK

FOCT 31371.6 a3 npupoaHbliAi. OnpefeneHve coctaBa MeTOAOM ra3oBoii xpomatorpadum ¢ OLeHKo
HeonpegeneHHocTn. Yacte 6. OnpefeneHve BofopoAa, renvs, Kucnopoga, asota, AMokcupa yriepoga u
yrnesogopogos C,—C8 ¢ ucnosib3oBaHMeM Tpex KanuanapHbIX KOSTOHOK

FOCT 31371.7 Ma3 npupoaHbliAi. OnpegeneHve coctaBa MeTOAOM ra3oBoii xpoMatorpadum ¢ OLeHKoM
HeornpegeneHHocTu. YacTb 7. MeToAvKa BbINMOMHEHVA U3MepeHnii MONSPHOL A0/IN KOMMNOHEHTOB

FOCT P 53521—2009 MNepepaboTka NpUPOAHOro rasa. TepMuHbl 1 onpegeneHus

FOCT P 55892—2013 O6beKTbl MasIOTOHHaXKHOIO NPOU3BOLACTBA U NOTPEBIEHNA CXMXKEHHOTO NpUpos-
Horo rasa. O6Lue TexHuyeckne TpeboBaHns

M3paHue oduymansHoe
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MpumedaHue — MNpu NONb30BAHUM HACTOALMM CTAHAAPTOM LENECO06pa3HO NPOBEPUTL AEACTBIE CCbITOUHBIX
CTaH4apToB B MH(OPMALMOHHOI cMCTEME O6LLErO NOMb30BaHNSA — Ha ohuLManbHOM calite ®efepasnbHOro areHTCTBa no
TEXHUYECKOMY PEerysiMpoBaHuio U MeTPOIOrUK B CETU VIHTEPHET Wau No eXerogHoMy UH(opMaLMoHHOMY ykasaTtesio «Ha-
LiMOHasIbHble CTaHAAPTbI», KOTOPbI ONY6IMKOBAH MO COCTOSIHWIO HA 1 HBaps TeKyLiero roga, u no BbiMyckam exemMecsiy-
HOro MHDOPMALMOHHOTO yKa3aTens «HaumoHasibHble CTaH4apTbl» 3a TeKyLuii rog. ECnv 3aMeHeH CCbioUHbIi cTaHgapT,
Ha KOTOpbI AaHa HefaTNpoBaHHas CCbifka, TO PEKOMEHAYETCS UCMO/b30BaTh AElCTBYIOLLYI0 BEPCUIO 3TOTO CTaHAapTa
C YUYETOM BCEX BHECEHHbIX B JaHHYI0 BEPCUI0 U3MEHeHUi. ECNn 3aMeHeH CCbINIoYHbIN CTaHAapT, Ha KOTopbli faHa fatu-
poBaHHas cCblfika, TO PEKOMEHAYETCS UCNO/b30BaTh BEPCUIO 3TOTO CTaHAAPTA C YKa3aHHbIM BbIlE TOAOM YTBEPXAEHUS
(NpuHATKSA). ECnn nocne yTBEPXKAEHNS HACTOSILLEro CTaHAapTa B CCbIIOYHbIV CTaHAAPT, Ha KOTOpbIii fJaHa faThpoBaHHas
CCbI/IKa, BHECEHO U3MEHEHMEe, 3aTparMBalLLee NosoKeHNe, Ha KOTOPOE AaHa CCbiKa, TO 3TO MOI0XEHNE PEKOMEHAYeTCs
NpUMeHsATL 6e3 yyeTa faHHOTO U3MEHEHWsI. EC/IN CCbINIOYHbIN CTaHAapT OTMEHEH 6e3 3aMeHbl, TO NOI0OKEHNE, B KOTOPOM
[aHa CChl/ika Ha Hero, PeKoMeHAyeTCsl NPUMEHSITb B YacTu, He 3aTpar1uBatoLLeil aTy CCblky.

3 TepMuHbI, onpefeneHus u 0603HavYeHuUs

3.1 TepMUHbI 1 onpeaeneHus

B HacToslWweM cTaHfapTe npumMmeHeHsbl TepmuHbl no FOCT P 53521 n FOCT P 55892. a Takke cneayto-
LMe TEPMUHbI C COOTBETCTBYIOLLMMU ONpeAeneHnaMu:

3.1.1 wupeanbHo-ra3oBoe COCTOSIHME: YC/IOBHOE COCTOSIHME rasa WM CMecu rasoB, KOTOpoe
XapakTepusyeTcsi OTCYyTCTBMEM B3aMMOLECTBUS MOJIEKY T ra3a, a caMu MOJEKY/bl HE UMEKT COHBCTBEHHOIO
obbema.

3.1.2

CXMXEHHbIA NpupoaHbIi ras; CMI: MNMpyUpogHbIfA ra3. CKWKEHHbIV nocne nepepaboTky € Lesbio xpa-
HEHWSA UM TPaHCNOPTUPOBaHUSA.
[FTOCT P 53521—2009. ctaTbs 5]

3.1.3

perasngukaymsa (CKMKEHHOro NPUPOAHOro rasa): MNepeBos CXMKEHHOro NPUPOAHOro rasa B raso-
06pasHoe COCTOSIHNE MYTEM €ro HarpeBaHus U UcnapeHus.
[FTOCT P 55892—2013. nyHKT 3.26]

3.1.4 nokasaTenb aguabaTbl: TepmoanHamuyeckoe ceoiicTeo CII. xapakTepusytollee npowecc, npo-
ucxoaswmin 6e3 TensI006mMeHa ¢ okpyxatolleli cpefoi.

3.1.5 ckopocTb pacnpocTpaHeHus 3Byka (CKOpPOCTb 3Byka): TepmoguHamuyeckoe cBolictBo CII. xa-
pakTepusyloLliee CKOpoCTb pacnpocTpaHeHns ynpyrux sosiH B CIr.

3.2 O603HayeHusa

OCHOBHbI€ YC/IOBHble 0603HauYeHNs N3NYECKUX BE/IMYMH, MPUHATbIE B CTaHAapTe, npuBefeHsbl B Tab-
nuue 1. O6o3HauYeHna eguHNL, BEIMYUH NPUBEAEHBI B COOTBETCTBUM € TpeboBaHnamu FOCT 8.417.

Tab6nuuya 1— O603HAYEHUA PU3NYECKUX BENUYNH

YcnoBHble 0603HaYeHNs HavimeHoBaHWe BeNMUMHbI O603HayeHne eyHNLbI BENUMHBI
R YHuBepcanbHas rasoBasi NocTosiHHas. R =8.314472 [1] Kx/(kmonb K)
T TepmognHamunyeckas Temnepatypa K
P Ab6conoTHOE aasneHne MnNa
n CKopocCTb 3BYyKa m/c
X MonspHasa gona komnoHeHta Crr 1
z KoatbpuuneHt cxumaemoctu, z = KO *pLUApT) 1
K MokasaTenb agnabatbl 1
p MnoTtHocTbL Kr/m3

MonsapHasa naoTHOCTb KMONb/M3
6 OTHOCUTEIbHAsA NOTPELIHOCTL (faniee - NorpeLHoCTb) %
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B cTaHfapTe TaKke UCnonb3ylTcs cneaylowme CUMBOSbI U HUKHUE WHAEKCHI 415 0603HAYEHUS:

{} — mHOXecTBa, Hanpumep MONAPHbIX fonel komnoHeHToB CMI {X.}. MONsipHble Maccbl KOMNOHEHTOB
Cnr{M}urn;

1,y — dhusnyeckux BennuuH ans /,y'-ro komnoneHta CIr;

Kp — (hU3nM4ecKkoin BeNNUMHbI B KPUTUYECKON TouKe.

4 MeTo4 pacyeTa TEpPMOANHAMUNYECKNX CBOWCTB CXWXKEHHOTOo npunpoaoHOro rasa

MeTop pacueTa TepMoguHamuyeckux ceoicts CIMNIM ocHOBaH Ha NPUMEHEHUW PaCLUMPEHHOrO NpUHUMNa
COOTBETCTBEHHbIX COCTOSIHUI K YPaBHEHUIO COCTOSIHUA MeTaHa [2] kak 0CHOBHOro komnoHeHTa CII. MeTogo-
N0rns NPUMEHEHMS 3TOro NpUHLMNA KpaTko npueegeHa B A.1—A.4 (npunoxeHve A).

MpumeuyaHune — AndA pacyeta nnotHocTn CMI npu Temnepatype He 60nee 115 K 1 abCcontoTHOM faBneHun Ao

0.15 MrMa BKkAOUUTENbHO, KPOMe NPUBEAEHHOrO B HacTosilleM pasfefie MeToda pacyeta TepMOAWHAMUYECKUX CBOICTB,
fonyckaeTcsi NPUMEHSTb MO ML MPOBaHHbI/ MeTog Knoseka-Makkuuam [3J.

41 MeToa pacuyeTa NJoTHOCTM U KO3 PULMEHTA CKUMAEMOCTH

4.1.1 NnotHocTb CII paccunTbiBalOT Mo hopmye
p = Mp,,0), 1)
rae M — monsipHas macca CII, kr/kmosib;
prKk— nceBAoKpuTMYeckas monspHasa naotHocTe CMT (cM. hopmyny (9)):

ro— npvBeAeHHas NA0THOCTb.
MonsipHyto maccy CMNIT paccunTbiBalOT No oopmyie

N
M-Xx.L . 2
r-1
rae M. — monfApHaa macca /-ro komnoHeHTa CII. 3HaYeHns KOTOPOW AN KaxkAOro KOMMNOHEHTa npuBeeHb!
B Tabnmuax A.l n A.6 (npunoxeHne A);
N — yucno komnoHeHTos CITT.
41.2 MprBeAeHHY0 NIOTHOCTL LW MPY M3MEPEHHbIX (3a4aHHbIX) 3HAYEHVAX faB/ieHns, Temnepartypbl 1
MOIAPHbIX fonein kKomnoHeHToB CIIT onpeaensioT U3 peLueHns Creaytowero ypaBHeH s
n=ur<l ¢ AO)lzrK ?3)

rae n— npviBeieHHoe faBfieHue;
T — NpvBeAeHHasA Temneparypa;
AO— 6e3pa3mepHbIii Komnnekc (cMm. 4.1.2.2);
2[K— nceBAoKpuUTUYECXU KOIMULMEHT CKMMAEMOCTMN.
4121 MprBeAeHHbIE 3HAYEHWA faB/IeHNs . MIOTHOCTY O>U TemnepaTypbl T. @ Takke NceBaoKpUTHYe-
CKMI1 KO3DPULMEHT CXMMAEMOCTU MK paccunTbIBatOT No hopmynam:

* = P'PR<, )
« =p P ©
*=T/Tr )
ZrK= 0,291 - 0.0812. (7

rae plK— ncesgokputnyeckoe gasneHune CIr;
prk— nceBAokpuTUYeckan monspHas nnoTHocTe CIMT;
Tnk— nceBokpuTuyeckaa Temneparypa CIr;
12— aueHTpuyeckuii haktop Mutuepa CHT.
BenmMunHbl NCEBAOKPUTUYECKUX 3HAYEHWU OaBneHus, MONSIPHOM NAOTHOCTM W Temnepatypsl CII, a
TakkKe 3HavyeHue aueHTpuyeckoro dakrtopa Mutuepa CMI BbluMCASAT NO chopmynam:

P, ="R pnirz (8)

Prik 3" 9)
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N N 05

OM25pnKE |T a. .[(/\ B .(“< ) L )’@(hp, (t0)

(11
11
roe {M) n {Af} — monapHas macca KomnoHeHToB CII;
{pipj} v {pE] — KpUTUUYECKaa NNOTHOCTb KOMNOHeHTOB CIT;
{Tdp.}n (T ~ kpuTu4yeckasa Temnepartypa komnoHeHTos CII;
(L) — dpakTop Mutuepa komnoHeHToB CIT;
{av} n (|iy) — napameTpbl 6GUHApHOro B3aMMOAENCTBUS:
N — uncno komnoHextos CIT.
3HayeHnss MOMIAPHOI Macchl, KPUTUYECKUX 3HAYEHMIA MAOTHOCTU W Temnepartypbl komnoHeHTos CIT.
a Takke 3HadyeHus daktopa lMuTuepa komnoHeHTos CIMIM npusefeHsbl B Tabnuue A.1 (NpunoxeHue A), a 3Ha-
4yeHua napameTpoB GMHapPHOro B3aMmogencTena — B Tabnuue A.2 (Mpunoxenune A).
4.1.2.2 be3spa3mepHblii komnaekc AO paccunTbiBaloT No hopmyne
40
4. ~XM*MX,, 12)
n-1
roe (bn) — k03 ULMNEHTbI, 3HAYEHMSA KOTOPbIX NpuBeAeHbl B Tabnuue A.3 (npunoxexue A);
{}, {X} — cpyHKUMM NpUBEAEHHBIX 3HAYEHWI NIOTHOCTY LW U TemMneparypbl t.

DYHKLMN NPUBELEHHbIX 3HAYEHWI NNIOTHOCTM 1 Temnepatypbl (tpn) u {Xn) paccunTtbiBaloT No hopmynam

( J* [W404,Tdc 'mexp . N£36
’ (13)
on - a, ~e
(V,G)V>TV>f exp . mr-37.
®or'n - Y5 * 3V 42n«UN vA. «* 36
(14)

+®rn - vsn- N137,
-Pn4's[jvatry ,*y4) “ TnJ(V4" v'ty<)

roe (p.)- {«.}, (Pn). {£,}, {yn}, {r}. {tn}, {IN} — ko3adhpMLNEHTbI N NOKa3aTenu cteneHeli, 3Ha4EHNS KOTOPbIX NPU-
BefeHbl B Tabnuue A.3 (npunoxeHune A);
«y,, Y 2......v 6 — napameTpbl, KOTOpble paccynTbiBaloT No dpopmye
N
@, * »i aX "o L 2- e - (15)
y-1
roe (64, {a” — koadphmLuMeHTbl, 3HaYEHUS KOTOPbIX NpuBeAeHbI B Tabnvue A.4 (npunoxeHue A).
N — uncno komnoHenTos CIT.
4.1.3 PelweHne ypaBHeHus (3) ocyLlecTBAAIT 3P EKTUBHBIMWN YNCNEHHBIMY METOAAMM, UCNO/b3YA 3a-
[AaHHble 3HaYeHns Temnepatypbl, AaBEHUS U MONSIpHbIX Aoneit {*,} CMNI (cm. 5.2.4).
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4.1.4 KoadhpuumeHT cxmmaemoctn CII paccunTbiBatoT no gopmyre
z =-\+A0, (16)
roe Aq— 6e3pasmepHblin komnsekc (cMm. 4.1.2.2).
MpumeyaHune — bespasmepHbiii KoMniekc A$ B dropmyse (16) paccumTbIBAIOT NPU 33A4aHHbIX 3HAYEHWAX

(T. {x(¢) v HaligeHHOM B pe3ynbTare peLLeHrst ypaBHEHUS (3) 3HAUYEHUM NPUBEAEHHO N/IOTHOCTY (C0).
4.2 MeTog pacyeTa nokasatensa agmabatbl 1 CKOPOCTU 3BYyKa
4.2.1 Moka3aTtenb aanabaTbl U CKOPOCTb 3BYKa paccyuTbiBatoT no hopmynam
K 1-A417)7ho,-1*A,) a7)

z

oA AL A (G- B )if5 B

rae Av A2 n A3 — 6e3pa3mepHble komnaekcol (cm. 4.2.2);
M — monsipHasa macca CII, kr/kmosb (cM. 4.1.1),
cpor — 6e3pasmepHasn nsobapHas TennoemkocTb CIMIT B ngeasbHO-ra30BOM COCTOAHMM (CM. 4.2.3).
4.2.2 be3pa3mepHble kommnaekcbl Ay A2 1 A3 paccunTbiBalOT No hopmyiam:
40

N-16nK(X W) X.,.1. (19)
n-1
40
A-lb o, [XAYNH)X 1. (20)
n-1
40
A>--£ENN,[X,<Y» +1)11,]. (21)

KoadpchmumenTsl {bn), doyHkummn &m} v (X), Bxogsawme B doopmynbl (19) — (21). Te e camble, KOTOpble
BXOOAT B (hopMysbl pacyéta 6e3pasmepHoro komnnekca A0 (cm. 4.1.2.2). OcTtasibHble thyHkummn ({Xd}, (Xtn).
(Y, {YT}) oT nprBeAeHHbIX 3HAYEHW NNOTHOCTK (to) M TemnepaTypsbl (T) BbIYMCAAIOT Mo hopmynam:

floVWv2/B)20o>"T", nii36

(22)
«nNP2(2cp0)U T, ; -1)VIO)ATW +
. nS3r7.
#PnVs 2(4/4(0v‘tv<) -y, J(v4(OVstv*)
9In"\>2Yafw¥|r A* n<; 36
(23)
0n'»,2V3(2VIWV,TVI - 1)ViO1V*TV] +
. ns 37.

-POVsVe JA2(vAcsraTa") -V rt](vaw P TV!
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Y3rn - Ye*o aflny!" . n£36

24)

«@Y3™ - Y6'n. «” 37.

any ™ (¥Y3'nf 0¥A*¥A . a £ 36

(25

KoathpuumeHTbl 1 nokasatenu creneHeir ({o}, {an}, {(in}, {rm}, {yr}, {r}, {fn}, {/n}), a Takke napameTpsbl
(V) Y 2 v e). BXogsawue B hopmynbl (22) - (25). Te xe camble, KOTOpble BXOAAT B (hOpMy/ibl pacyeTa 6e3-
pa3mMepHOro kommnsekca (cwm.4.1.2.2).

Be3pasmepHyto n3obapHyto Tennoemkoctb CMIN B uaeasbHO-ra3oBoM COCTOAHMM cpdr pacCcUnTbIBAIOT MO

chopmyne

(26)
))-l
roe { ch — 6e3paamepr|e M306aprIe Ten/I0eMKOCTU KOMMOHeHToB CIIM B naeasibHO-ra30BOM COCTOSIHUW;

N - yncno komnoHeHToB CITT.
Be3pa3mepHble n3obapHbie TenaoemMkocTn KomnoHeHToB CIT {cpOrn} paccunTbiBatoT No hopmynie

@7

roe {b/Il— koachduuneHTsl ypaBHeHus ans /-ro komnoHeHta CIMT;
7jpi — KkpuTuyeckas Temnepatypa Ansa /-ro komnoHeHnta CII. koTopas npuBefeHa B Tabnuue Al (npu-
noxexwve A).
KoadpdpuumenTsl {bn) copmynel (27) npuBegeHsl B Tabnuue A.5 (npuioxeHue A).

5 AnropuTm pacuyeta TepMOLMHAMUYECKUX CBOWCTB CXUXEHHOIO NPUPOLHOTO
rasa

5.1 VicxoaHble faHHble

5.1.1 VcxoaHbIMW faHHbIMY A/19 pacyeTa TepMoAvHamMmnyecknx ceoicts CIIT sBnsaoTCS;

- MOJISipHbIe Aonu komnoHeHToB CMT {x[;

- abconoTHoe fasneHune CIT;

- Temneparypa CIT.

5.1.2 MonspHble fonn KomnoHeHTos CII™ (nocne perasudukaunmn) onpefensoT Xpomarorpaduyecknm
aHanunsom no FOCT 31371.1 - TOCT 31371.7. i3amepeHusi MONSAPHbIX f,0/1€/ KOMMNOHEHTOB MOTYT BbIMOSHATHCS
KaK MoTOKOBbLIMU, TaK 1 labopaTopHbIMKU XpomMaTorpadamu.

MpumevyaHue — Mpu pacyeTe TEPMOANHAMUYECKUX CBONCTB ONPEAEEHHbIE XpOMATOrpanyeckum aHan3om
3HaYeHNs MONAPHBIX Aonelt KoMNoHeHToB CIIT UCNONb3YT B AONAX eAUHULbI.
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5.1.3 N36bIToYHOE aaBneHne CMI n3MepsioT ¢ NPUMEHEHNEM COOTBETCTBYHOLLUX CPEACTB N3MEPEHWA.
[nsa pacyeTa abCONOTHOTO AAB/IEHUSA MPUMEHAIOT CrieAyloLLyo opmyny

P = Pu% + Par«. (28)
roe pvso - n3bbiTouHOEe AasneHune CIIT;
palm - atmocdepHoe gasrieHuve.

5.1.4 TemnepaTtypy CII n3mepsiooT C NpUMEHEHWEeM COOTBETCTBYHLIMUX CPeACTB W3MEPEHWUi, Kak
npaeuno, B rpagycax Llenbcusa. [Ons nepeBofja W3MepeHHOW TemnepaTypsl /, 'C, B Temnepatypy T, K,
NPYMEHSIOT cneayoLLyto dopmyny

7= f+273,15. (29)

5.2 Anroputm pacueta

5.2.1 PaccuuTbiBalOT NceBAoKpuTMYEeCkne napameTpbl (2L pn,,pnk, TM) v aueHTpuyeckuii haktop Mut-
yopa CIr (Q) no chopmynam (7) — (11).

5.2.2 PaccunTbiBaloT napameTpbl y 7, y 2......y B o coopmyne (15) u monspHyto maccy CII™ no doopmyrne (2).

5.2.3 PaccunTbiBaloT OYHKL MM MPUBEAEHHbIX 3HAYEHNA NnoTHoCTK 1 Temnepatypsl {d,}. {X,} no opmy-
nam (13) n (14). a[Xa (Xt} {/,}, {Yt - no copmynam (22)—(25).

5.2.4 PacyeT npuBefeHHOI NnoTHOCTK (to) ocyllecTBNsieTcA B pe3ynbrare pelleHus ypaBHeHus (3).
3HayeHne HavasIbHOro NPUGNXEHUS NPUBEAEHHON NI0THOCTKN (0=<0>) paBHO 3.

OkoHuaTenbHOe 3HaYeHVe NpMBEAEeHHON NIOTHOCTK (t0) onpegensieTcs no metody HbloToHa B cnepyto-
LeM nTepauvoHHOM npolecce:

a) NpuBeAeHHY0 NAOTHOCTL (t0**1) Ha K-M UTepaLMOHHOM Luare onpeaensoT U3 BblpaXeHWi:

M-(L<>>*'>]/m * Qe @

<> yWw *)
roe 6e3pasmepHble KOMMIEKChI Iwn " paccunTbiBatoT no popmynam (12) n (19) npn NIOTHOCTU Ha
nTepaunoHHom ware (K- 1), T. e. npu ‘1),
6) ycnoBwve 3aBepLUEHNs NTepaLroHHOro npouecca
|[W*>/co<*>|<10 €. (31)

Ecnn ycnosue (31) He BbINOSHAETCA, TO MNPOAO/HKAIOT UTEPaALMOHHBIA Mpouecc, BO3Bpalasch K
nepeyncrieHnio a) ntTepaLmoHHoro npouecca. Ecnn ycnosue (31) BbiNoNHSAETCS, TO ypaBHeHue (3) cumtaeTcs
pelleHHbIM. [locne aToro paccyuTbiBatOT MAOTHOCTL MO dhopmyne (1) u KoaduuneHT cxrumaemocTtu (2) no
thopmyne (16) npu to = a/*\ T.e. npy HalQEHHOM peLleHnn ypaBHeHus (3).

PacueT nokasatens agnabaTbl U CKOPOCTY 3BYKa BbINOMHAOT No hopmynam (17) u (18) npu 3agaHHbIX
(1) n ({x,}) v HaligeHHOM 3Ha4YeHun to =

Bnok-cxema v npumMepsbl pacyeTa TepmoguHamuyeckux csoincts CII no npefcraBneHHOMY B CTaHAapTe
MeToAy NpuBeAeHbl, COOTBETCTBEHHO, Ha PUCYHKe 11 B npunoxeHuu b.
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PucyHok 1- Bnok-cxema pacuyeta TepMmoguMHamuyeckmx csoricts CMr

6 [Ouana3oHbl NPUMEHUMOCTM MeTOofa pacyeTa TepMoANHaAMUYECKUX CBOWCTB
CXWNXEeHHOIo NnpupoagHOro rasa n ero norpewHoOCTN

6.1 MeTof, NpuBEAEHHbI B HACTOSALLEM CTaHfapTe, NpeAHasHayeH 418 pacyeTa TepMOAMHAMUYECKNX
csoiicte CIMI" B cnegyowmx guanasoHax napameTpoB:

- no temnepatype — o1 100 go 140 K BKIOUUTENBHO;

- no gasneHntio — ot 0.1 o 5,0 Mlla BkIOUMTESNBHO.

Mpwn 3TOM MOAIAPHbIE A0 KOMMOHEHTOB CII™ He AO/MKHBI BbIXOANTb 3a AnanasoHbl, KOTOPble NPUBELEHbI
B Tabnmue 2.

Tab6nuya 2— KomnoHeHTbl CMI 1 AgranasoHbl MOASIPHbIX A0/1E KOMNOHEHTOB

KOMMOHeHT [JvnanasoHbl MONSpHbIX Aonei
MetaH 0.89 SxcH< < 1.0
OtaH XcnrS0.07
MponaH XCjrS0.02
ByTaHbl B cymme *C4H10* 0.009

MeHTaHbl + BbicLIne xCBH12-iur:4j 5 0.0035



FOCT P 56851—2016

OKoHYaHue Tabnuubl 2
KomnoHeHT JlnanasoHbl MOSIPHbIX AoNei

A30T + Kucnopog

[Avokeng yrnepoga xco02 5 0.0003

MpumevyaHuns

1 MonsipHble AONK OCTaslbHbIX KOMMOHEHTOB He npesBbiwalT cymmapHo 0.001.

21N UCKNOYEHNS BO3HUKHOBEHMWS A0NOTHATENbHO NOrPeLHOCTH pacyeTa TepMOANHAMUYECKNX CBONCTB He06Xx0AMMO
MOJIAPHYI0 Maccy CMeCcU paccynTbiBaTb Mo opmMyse (2) C y4eToM BCex KOMNOHEHTOB, MO/ISAPHas A0S KOTOPbIX He paB-
Ha Hy/o (MOISIPHbIE MACChl KUCNI0POAA, H-reKcaHa. H-TefiTaHa U H-OKTasa npusefeHsl B Tabnuue A.6 npunoxeHus A).

6.2 lMorpelwHocTM MeToda pacuyeta TepMoguHamuyeckux cBoiicTB CIMI ¢ guanasoHamy MOMSPHbIX
foneii KOMNOHEHTOB, KOTOPbIe NpeAcTaB/eHbl B Tabnuue 2. 1 BO BCEM AvanasoHe TemnepaTyp 1 faBneHui,
npuBeAeHHbIX B 6.1. ¢ foBEpUTE/IbHOW BEPOATHOCTLIO 95 % He npeBbIlatoT:

- AN NNoTHOCTM 5pM— i1 0,3 %;

- ona KoahuumeHTa ckumaeMoct 6Zm— i 0,3 %!

- 419 CKOPOCTM 3BYKa 6umM— 52,1 %.

- ANs nokaszartens aguabartsl 5, bl— 11 4.5 %.

MprBeAeHHbIE 3HAYEHNS MOrPELLHOCTeN pacyeTa TepMOAMHAMUYECKX CBOCTB NONyYeHbl B pe3ynibTaTe
CpaBHeHNsA paccumTaHHbIX NO NpeAcTaB/eHHOMY B CTaHAapTe MeToAdy 3HauyeHWi NI0THOCTM U CKOPOCTU 3BYyKa
C [aHHbIMW MO NIOTHOCTU M CKOPOCTM 3BYKa ANA paga cMecei Tuna CIIT, paccUMTaHHbIMK MO YpaBHEHWIO
cocTtosiHua GERG-2008 [4] B gnana3oHe Temnepatyp ot 100 go 140 K npu gaBneHusax o 5 MMa (Bknwoyas
KPUBYIO KUNEHWUS).

6.3 lMorpewHocTb pacyeTta nNaoTHOCTU (5p). KoathbduumneHTa cxmmaemoctTn (52), ckopoctun 3Byka (50) u
nokasatens agnabarbl (54 ¢ y4eTOM NOrpeLHoCTY U3MepeHus faBneHus, TemnepaTypbl U MOMAPHbLIX Aonel
KoMNoHeHTOB CII™ (MCXOAHbIX AaHHBIX 4717 pacyeTa) BbIUMCAAT Mo credyowmm hopmynam:

o(PE L eT«)" . (32)
5, - (5»U +5ua] . (34)
5»-(5L*5j,)05. (35)

rae 6pu. M, 5amu 5*M — norpewwHocTM MeToga pacyeTa MI0THOCTU, KO3I(MULMEHTA CHUMAEMOCTU, CKO-
poCTK 3ByKa ¥ nokasatens agmabaTbl COOTBETCTBEHHO, 3HAYEHUSI KOTOPbIX Npu-
BefeHbl B 6.2;
6pna, 5° 9, 6nan 5An — norpeLwHocTy pacyeTta NI0THOCTU, KO3 PULMEHTA CKUMAEMOCTH, CKOPOCTU 3BY-
Ka 1 nokasatens agmabaTbl COOTBETCTBEHHO, KOTOPble MOSBAAOTCA AOMNOJHU-
Te/IbHO B CBAA3N C NOMPELUHOCTLI0 U3MEPEHUA faBNeHNs, TeMnepaTypbl U MOMAP-
HbIX fonei komnoHeHToB CII.
MorpewHocTn 8pa. 8za, 504 1 8kA, BbIYMC/AT NO cAeylowmnm opmynam:

12 %
5p- p j*X “Rd) (36)

100 N2
7R X

k-1 )'r

@7
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0.5
100 N12
(38)
L*-i
0.5
100 N+2
Jka i (*<V ~k$ ) (39
*-1

rae N — umcno komnoHeHTtos CII™:
— YCNO0BHOE 0603HaYeHne K-ro napameTpa npuMeHsembIX 418 pacyeTa UCXOAHbIX AaHHbIX, T.e. U3mMe-
PEeHHble 3HAYeHNA faBfieHns, TemnepaTypbl U MOIAPHbLIX Aonei komnoHeHTos CIT;

p. Z, U U K — COOTBETCTBEHHO, NJIOTHOCTb, KO3(MMULIMEHT CUMAEMOCTHN, CKOPOCTb 3ByKa W nokasaTesnb
agmnabaTbl, 3Ha4YEHNA KOTOPbIX PACCUYUTLIBAIOT MNP U3MEPEHHbLIX 3HAYEHUAX faB/IeHNs, TeM-
nepatypbl 1 MONSAPHbIX A0/1ei KoMNoHeHToB CII:

ph.. zgh, na *, «— COOTBETCTBEHHO, N/IOTHOCTb, KOI(PULMEHT CXUMAEMOCTUN, CKOPOCTb 3BYKa U Mo-

* K Kasatenb agnabartbl, anroputM pacyeTta KoTopbIX NpuBefeH B 6.4,

pYi. 24k~ ny~" ~~ COOTBBTCTBEHHO- N/IOTHOCTb, KO3AULMEHT CXMMAEMOCTH, CKOPOCTb 3BYKa U Mo-
KasaTenb agmabaTthbl, aArOPUTM pacyeTa KOTOpbIX NpuBeaEH B 6.4.
6.4 [ns ynpolieHns anropMtm pacyeTta 3HauyeHuin koadppumumneHTa cxnMmaemMocTu (zg't uzg ) npuBegeH

Ana 6MHapHO CMecK C M3MEPEHHbIMWU MOMAPHLIMU AoNAMU (X1K 1 X2u), a TaKke NpyU U3MEPEHHbIX 3HAYEHU-
Aax pasneHus (pv) n Temnepatypbl (TJ. PacyeT aHanorMuHbIX 3Ha4YeHuin nnoTHoctu (p~, W pgt), CKOPOCTH
3Byka (UQ* 1 n”™_) n nokazatensa aguabatsl (J1®, n kg*.) ocywecTBAAIOT Tak Xe. Kak n Ana koadduuneHTa
CKVMAEMOCTN Z, . N Z, .
B cnyuae 6uHapHoii cmecu dpopmyna (37) nprobpeTaeT criefyowuii BUa:

L ZK--v)E @

roe z — KOC-)(#)(*)VILI,VIEHT CXMMaeMOCTH, 3HaYEHNE KOTOPOro paccHMTaHo npuv U3MepeHHbIX 3HavYeHusax pu. v,

n*2*:
zg , — KO3(h(PULUMEHT CKUMAEMOCTHN, 3HAYEHUSA KOTOPOro paccumTbIBalOT:

eans /r= 1 npn Pu>| A X 1um x 21
-ONa K =2 npu pu. Fu*. x,nnxau;
-ana K = 3 npu pu, I'n, x 74 U x2u;
-ONna K =4 npu pu, v, xmn x2us;
Zgk — KO3(hULMEHT CKMMAEMOCTH, 3HAYEHNA KOTOPOro paccyMTbIBatOT.
-ana Kk = 1npupu, T, xIn xau,
-ANA K =2 npu pu. Fv. xmn x2u;
-ons K = 3 npy pu. T, xIn. n xw;
-4na K =4 npupu, 7N XM n x5,

Mpu 3TOM 3HAUEHUS AaB/IEHUS, TEMMEPATYpPbl Y MOSIPHBIX fO/1ei KOMITOHEHTOB C HUXKHUMU MHAEKCaMU,
BK/THOYAOLLMMU NIOC U MUHYC, PACCUMTLIBAIOT N0 hOpMyam:

Pw* = Pu(1 + 0.0056p). (41)
PU=P KL -0.0055P). (42)
Fw# = Tu(l + 0055r). (43)
V= 7 - 0,0055r), (44)
X = x, (1 * 0.0055%). (45)
*1n- =*110 -0.0055,,). (46)
X2 = X210 + 0-0055%2). (47)
x2u-= x2,M-00055x2). (48)
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rae op. 51 54 1 5x2, — cOOTBETCTBEHHO, NMOTPELUHOCTU U3MEPEHUS PU. [N. X I U X21. YNCNEeHHble 3HAYEHUA KO-
TOPbIX ONpeAensoT B COOTBETCTBMN C NPUMEHAEMbIMU MeToAMKaMu Unu cpeacTBamm
UX N3MEpPEHUA.
COOTHOLLEHNS MexXay NpuBeAeHHbIMU, abCOMOTHLIMU M OTHOCUTE/IbHBIMU MOTPELUHOCTAMU U3MEPEHW
[aBneHvs, TemnepaTypbl 1 MONSAPHbIX AoNnei komnoHeHToB CII npuBeaeHbl B NPUIoXeHnn B.

1n
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MpunoxeHne A
(o6sA3aTenbHoe)

XapakTepuctnyeckne napameTpbl KOMNOHEHTOB CXMKEHHOIo NPUPOAHOro rasa, KOC-)Cb(*JVILI,VIeHTbI
N napamMmeTpbl MeToda pacyeTa TepMoaAnHaAMNYECKNX CBOICTB CXWMXEHHOTO npmnpogHoro rasa

A.1 MeTof pacyeTa TepMoguHamuyeckux cBoicTB CII OCHOBaH Ha MNPUMEHEHWV paclMPEeHHOro npuHuMna
COOTBETCTBEHHbIX COCTOAHWI K YpaBHEHMIO COCTOSHUA MeTaHa [2], koadhduumeHTbl 1 nokasatenn cTeneHeli KOTOporo
npueefeHsbl B Tabnuue A.3 gns 6e3pa3mepHbix koMmniekcoB Ag—A3.

A.2 C uenbio NpUMeHeHNs ypaBHEHUS COCTOAHUS MeTaHa (2) ANS pacyeTa TepMOAMHAMWUYECKNX CBOWCTB ApYyrux
KomnoHeHnToB CIII (Uckniouas guokcup yrnepoga) onpefdenieHbl npuBefAeHHble B Tabnuue A.4 koapduuneHTbl Ans
pacyeta napameTpos {yj}, KOTOpble NCNOMbL3YIOTCA B NMPUHLKUNE COOTBETCTBEHHbLIX COCTOSHUIA B KayecTBe napameTpoB
cooTBeTcTBMA. KoadhdpmumeHTbl ans pacyeta napameTpoB {y| onpezeneHbl B pe3ynbTate COBMECTHOW 06paboTku
[aHHbIX O NJIOTHOCTW M CKOPOCTU 3ByKa B OAHOMa3HOl 06nactn (KMAKOCTb) N Ha NIMHUW HAaCbILLEeHUs, NPUBEAEHHbIX B
MeXxayHapofgHoMm ctaHgapTe [4J n B Tabnuuax FocyfapcTBeHHON CnyX6bl CTaHAapTHbIX CNPaBOYHbIX AaHHbIX (5—7].

A.3 [lnA pacyeTa CKOpOCTW 3ByKa W nokasatens agnabdatbl onpefeneHbl KO3thMULMEHTbI, NpUBeAEHHbIe B Tabnu-
ue A.5. B pesynibTate 06paboTKu AaHHbIX, NOYYEHHbIX MO OPUTMHA/IbHBLIM YPaBHEHUAM ANA 6e3pa3MepHbIX N306apHbIX
Tennoemkocteit komnoHeHToB CIMIT B naeanbHO-Ta30BOM COCTOAHMM U3 [2. 4—8) B AnanasoHe Temnepatyp oT 100 go
140 K.

A.4 ina pacuyeTa TepmMoguMHaMUYeckux CBONCTB cmeceil Tuna CIIT onpeAeneHbl napameTpbl 6UHAPHOro B3aMmo-
pelictBus KomnoHeHnTos CII. npuBefeHHble B Tabnuue A.2. 9T napameTpbl onpefAesieHbl B pe3ysibTate COBMECTHOW
06paboTKN faHHbIX O MIOTHOCTU N CKOPOCTU 3BYKa GUHAPHbIX CMeceli MeTaHa ¢ ApyrMMu komnoHeHTamu CIT (ucknoyvas
AvoKcug yrnepoga), paccumTaHHbIX N0 ypaBHeHWto cocTosiHna GERG-2008 {4] B guana3oHe Temnepatyp ot 100 go 140 K
v gaBnexunii o 5 MMa.

Ta6nwuua Al — MonapHasa macca, Kputuueckme napameTpbl U daktopsl MuTuepa komnoHeHTos CMNI

KomroHeHT MonsipHasi Macca Mr Kr/k.mosb Vv K Pp, «n*3
MetaH 16.0428 190.564 162.66 0.008
QtaH 30.06904 305.322 206.18 0.098
MponaH 44.09562 369.89 220.4781 0.152
MaobyTaH 58.1222 407.81 225.50 0.176
H-ByTaH 58.1222 425.125 228.0 0.193
M3oneHTaH 72.1503 460.39 236.0 0.227
H-MeHTaH 72.1503 469.65 232.0 0.251
Asor 28.01348 126.192 313.3 0.040
Avokeung yrnepoga 44.0098 304.1282 467.6 0.225

Ta6nuya A.2- MNapameTpbl GUHAPHOTO B3aUMOAeECTBUSI KOMNOHeHToB CIMI

MapameTpbl GUHAPHOTO B3aMOAENCTBYS
Mapa KoMnoHeHTOB (/./)

Y Ro

MetaH OtaH 0.9939062 0.9932865
MponaH 1.010338 0.9964106

M306yTaH 1.029222 0.9798303

H-ByTaH 1.049264 0.9709773

M3oneHTaH 1.339956 0.8788424

H-MeHTaH 1,174340 0.9302709

AsoT 1.007886 0.9417593

MpumeyvaHunsa

1 e«*cy m=fynpui*j.

2 a*=1f§y=1.0 npn i =j.

3 [ins nap KoMnoHeHToB (r. [, He MpeAcTaBfeHHbIX B HacToAlel Tabnuue, Bce napamMeTpbl GUHAPHOIO B3aumogeii-
CTBUSI MPUHUMAIOTCS PaBHbIMU eAVHULIE.

12
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Ta6nuua A.3— KoaduumeHTbl 1 nokasatenu creneHein 6e3pasmepHbix koMmnaekcos A0 - A?
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Taénuya A.4— KoacbduumenTol {SJ u {aj ana pacyeta napameTpoB {v | no popmyne (15)

By anfa KOMI'IOHeHTaj

X
g 3Tum MponaH NaobyTaun H-ByTaI/I M3onen- m-MeHTan AszoT Auokcua
3 TaH yrnepoja
1 1 0 -0.05499404 0,1033802 -0.1446201 -0.1330569 -0,1344964 -0.1500247 -0.01106580 0
2 1 0 0,07132088 0 1256433 0,1691534 0.1515016 0.1757778 0.1765188 0.01395339 0
0 0 0.03411748 0.05515581  0.07255968 0.06703781 0.07751344 0.08076395 0.01517371 0
4 1 0 0.3463844 0.3877078 0.3843276 0.3101680 04160334 0.3802554 0.04907672 0
5 0 0 -0.1756987 -0.1868700 -0.1778766 0.1428283 0.1988925 -0.1789241 -0.02492141 0
6 1 0 0.01181235 0.05099110 0.07948337  0.1022543 0.09987660 0.1206911 0.007076269 0

Tab6nuya A5 — KoahduymeHtol gna pacyeta 6e3pasmepHbIX N306apHbIX TensoeMkocTeld KoMnoHeHToB CII
B UgeanbHO-ra3oBoM COCTOsiHUM no chopmyne (27)

£FliaNa KOMNOHEHTA | Npu M. paBHOM

KomnoHeHT

0 1 2 3 4
MeTaH 3.98591747 0.0944817883 -0,184059518 0.121670883 0
OTaH 4.04494534 -2.88738414 20.4420998 -36.3289167 24.1231231
MNponaH 3.59984779 -4.14713461 68.4776240 -163.469780 133.087884
N306yTaH 3.27383299 -4.49009735 114,587546 -290.175169 249.508274
H-byTaH 1,10821140 26.7646665 18.9823524 -194.636448 240.749363
MN3oneHTaH 10,1905588 -104.660203 586,666061 -1150.48022 817.341735
«-lMeHTaH 1.30150258 7,42798405 241,151953 -857.021831 901.466209
AsoT 3.50000066 0.0003858466241 0,0000744623688 0 0
Avokenp yrnepoga  3.26743307 3.04166057 -14.4322345 28.2801767 -17.1064968

Tab6nunya A.6— MonspHble Maccbl M-rekcaHa, H-TenTaHa. H-OKTaHa 1 kucnopoga

KoMnoHeHT MonsipHas macca M,. krTkMorb
H-'ekcaH 86.177

H-FenTaH 100.204

«-OKTaH 114.231
Knucnopog 31.9988
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Mpunoxexne b
(cnpaBo4HOE)

Mpumepbl pacyeta TEPMOAMHAMUYECKUX CBOCTB
CXMWXEHHOTO MPMPOAHOTO rasa

B.1 Mpumepsbl pacyeTta, NpUBeAeHHbIE B HACTOALLEM NPUIOXKEHUN, PEKOMEHAYETCA UCMO/b30BaTh B KayecTse Te-
CTOBbIX JlaHHbIX NPW NpPOrpaMMHoON peann3auun MeToga pacyeTa TepmoanHaMmumueckux ceoiicts CIIT, koTopblil NnpuBeaeH
B HacTosLeM cTaHaapTe.

B.2 Mpumepsbl pacyeTa npuBeAeHsbl B hopme Tabnuy. Mpu atom B Tabnuue b.1aaHbl MOASPHbIE J0N KOMNOHEHTOB
cmecelt, umutupytowmx CrMr. a 8 Tabnmuax 6.2, 6.3 n 6.4 npvBefeHbl pacyeTHbie 3HaYeHUA TePMOAMHAMUYECKNX CBOCTB
ANS 3TUX CMeceli NpW COOTBETCTBYIOLMX TemnepaTypax v aBaeHusx.

Tab6nunya B.1— MonspHble 40NN KOMNOHEHTOB CMecell, umutupytowmx Crr

MonsipHast fonsi Ans cmeceid, %

KOMMOHEeHTbI

Ne 1 M2 N*3
MeTaH 89,782 95.501 99.007
OTaH 4.552 2.301 0.227
MponaH 0.414 0.291 0.042
MN306yTaH — 0.038 0.005
H-ByTaH 0.144 0.063 0.008
M3oneHTaH — 0.012 0.001
H-MeHTaH 0.119 0.089 0.002
Aszotr 4.984 1.701 0.708
Avokeng yrnepoga 0.005 0.004 —

Tabnunya b.2— PacyeTHble 3HAYEHNA TEPMOMHAMUYECKNX CBONCTB 415 cmecu Ne 1

r.K p. MMa p. Kr/bI3 z n. mc K
100,00 0.1 471,14 0.00447 1428.1 9608.16
120.00 0.1 440.64 0,00399 1236.1 6733,23
140.00 0.1 405.53 0,00371 1428.1 4248,93
100.00 1.0 471,85 0.04466 1434.8 971,35
120.00 1.0 441.66 0,03976 1245.5 685.16
140.00 1.0 407.18 0,03697 1037.7 438,46
100.00 3.0 473.40 0,13356 1449.4 331.51
120.00 3.0 443.87 0,11870 1265.7 237.02
140.00 3,0 410,64 0.10998 1067.2 155.90
100.00 5.0 474,90 0.22189 1463.7 203.48
120.00 5,0 445.99 0,19690 1285.0 147,28
140.00 5.0 413,86 0,18187 1094.6 99.18

Tabnunuya B.3— PacyeTHble 3HaYEHUSA TEPMOAVHAMUYECKNX CBOWCTB Ana cmecu Ne 2

r.K p. MMa p, «/3 r n. m/c K
100.00 0,1 453.74 0,00444 1450.0 9539,24
120.00 0.1 424.32 0,00396 1254.9 6682,65
140.00 0.1 390.38 0,00369 1038.3 4208,75
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OkoHuyaHne Tabnuupbl 6.3

T.K

100.00
120.00
140.00
100.00
120.00
140.00
100.00
120.00
140,00

p. MMa

10
1.0
1.0
3.0
3.0
3.0
5.0
5.0
5.0

p, kr/m3

454.42
425.31
391.98
455.92
427.44
395.34
457.37
429.49
398.45

0.04434
0.03947
0.03671
0.13257
0.11783
0.10920
0.22025
0.19545
0.18058

n. mic

1456.8
1264.5
434.44
1471.7
1285.0
1083.0
1486.2
1304.7
1111.0

Tabnunua b.4— PacyeTHble 3HaYeHNA TePMOANHAMUNYECKNX CBOMCTB 415 cMecn Ne 3

16

rK

100.00
120.00
140.00
100.00
120.00
140.00
100.00
120.00
140.00
100.00
120,00
140,00

p. MMa

0.1
0.1
0.1
1.0
10
1.0
3.0
3.0
3.0
5.0
5.0
5.0

p. kr/m3

442.09
412.67
378.40
442.78
413,68
380.06
444.28
415.85
383.55
445.75
417.93
386.77

r

0.00440
0.00393
0.00367
0.04395
0.03920
0.03657
0.13139
0.11698
0.10871
0.21826
0.19399
0.17968

n. mlc

1445.9
1246.2
1022.4
1452.9
1256.1
1037.8
1468.3
1277.5
1069.9
1483,2
1298.0
1099.5

964.40
680.06
1052.8
329.15
235.28
154.56
202.04
146.22
98.37

K

9242.02

6408.39

3955.49
934.71
652.73
409.37
319.28
226.23
146.35
196.13
140.82

93.50
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Mpunoxexne B
(cnpaBo4HOE)

COOTHOLWEHNA MexXay NpUBeAeHHbIMN, abCoNTHbIMYU
N OTHOCUTEJNIbHbIMW NOrpeHOCTAMMU I/I3MepeHVIVI

B.1 Ecnu gns usmepsiembix napametpoB CIMIT (gaBneHue, TemnepaTypa) B AOKYMEHTaUUW Ha MpUMeEHSEeMble
cpefcTea usMepeHuii (aanee — CW) faHbl NpuBefeHHbIEe NOrPELHOCTA, TO OTHOCUTE IbHAS NOTPELHOCTb UX N3MepeHuit
cBfi3aHa C NpvBefeHHOl NOrPeLHOCTbI0 CNeAyoLW M COOTHOLEHNEM:

(B-1)

rae y — npuBefeHHas norpewHocTs. %:
XN— Hopmupylolee 3HaYeHe napaMeTpa, YNCIeHHO paBHOe fuanasoHy u3mMepeHnus npumeHsemoro CU;
X — M3MepeHHoe 3HaYeHne napameTpa.

MpumMmedyaHue — ECIU HKHUI NpeAen n3amepeHuit y npumeHsiemoro C/ paBeH Hynio, TO fManasoH u3mMepeHus
aToro CU paBeH ero BepxHemy npegesny nsmepeHuii.

B.2 Ecnu ana uamepsiemblx napametpoB CII (aaBneHue, Temnepartypa, MOMAsipHble AONN KOMMNOHEHTOB) B A0-
KyMeHTauum Ha cooTeeTcTByowme CU nam B Metoguke nsmepeHuii AaHbl abCoMoTHbIE MOTPELHOCTY UK pacluMpeHHas
abCconoTHAA HeonpeaeneHHOCTb U3MepeHNs 3TUX NapaMeTpoB, TO OTHOCUTE/IbHAS NOrPELHOCTb X U3MepeHUii cBA3aHa
€ abCo/I0THOI NOTPeLIHOCTbI0 UK € pacLUMpPeHHOV abConoTHO HeonpeaeneHHOCTbIO CieAyOWnM COOTHOLLEHNEM:

(B.2)

rae AXx — abCconoTHas NorpeLHoCcTb UK pacliMpeHHas abconoTHas HeonpeaeeHHOCTb M3MepeHus napameTpa;
X — M3MepeHHOoe 3HadYeHne napameTpa.
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Buénunorpacusa

lFocypgapcTBeHHas cnyx6a CcTaHAapTHbIX ®PyHAAMeHTasbHble hn3nyeckne KOHCTaHTb
crnpaBoYHbIX AaHHbIX TCCCL 237—2008

FocygapcTBeHHas cnyx6a cTaHAapTHbIX MeTaH XUAKUiA 1 ra3oo6pasHblil. TepMogmMHamMmmnyeckme CBoicTBa, koad-
CrnpaBoOYHbIX AaHHbIX TCCCL 284—2013 ULMEeKTbl AHAMMNYECKOl BA3KOCTM U TEMIONPOBOAHOCTU NpU Temnepa-
Typax 91...700 K n gaBnenuax go 100 MMa

ISO 6578:1991" Refrigerated hydrocarbon liquids. Static measurement. Calculation
procedure

ISO 20765-2:2015* Natural gas — Calculation of thermodynamic properties — Part 2: Single-
phase properties (gas. liquid, and dense fluid) for extended ranges of
application

FocypapcTBeHHass cnyx6a cTaHAapTHbIX 3TaH XUAKUA 1 raszoobpasHblii. TepMmoAnHaMuyeckne cBoCTBa, KO3-
CcrnpaBoYHbIX gaHHbIX TCCCL 196— 2001 ULMeKTbl ANHaAMMNYEeCKOl BA3KOCTM 1 TEMIONPOBOAHOCTU NpK Temnepa-
Typax 91...625 K n gasnenusax 0.1—70 MlMa

FocypapcTBeHHas cnyx6a cTaHAapTHbIX [MponaH XuAkuil n rasoo6pasHblil. TepmoguHamMmyeckue CBoiicTBa, koad-
CrnpaBoYHbIX gaHHbIX TCCCQA 197—2001 hULMeKTbl AHAMMNYECKOl BA3KOCTW 1 TEMNIONPOBOAHOCTU NpK Temnepa-
Typax 86...700 K n gasneHusax 0.1— 100 MMNa

FocypgapcTBeHHasi cnyx6a cTaHAapTHbIX A30T XUAKWIA U ra3006pasHblii. TepmogmHaMmuyeckue cBoiicTa, koadpdu-
CcrnpaBoYHbIX AaHHbIX TCCCL 283—2013 LMEeHTbI AMHAMMWNYECKO BA3KOCTU M TEMIONPOBOAHOCTM NpU Temnepary-
pax 65...1000 K n gaBneHusax go 200 MlMa

FocypapcTBeHHast cnyx6a cTaHgapTHbIX [uokcup yrnepoa XuAKUi u razoobpasHblii. MNOTHOCTb, DakTop CXKu-

crnpaeoyHbIX gaHHbIx TCCCJ 96—86 MaeMoCTW. 3HTaNbNWA, 3HTPONUA, Kn3obapHas TenI0eMKOCTb, CKOPOCTb
3ByKa M KO3a(hhuuyMeHT 06bEMHOro paclivMpeHus npu  Temnepartypax
220 — 1300 K n gaBneHusx 0.1— 100 MMNa

* C yKasaHHbIMW CTaHZapTaMu MOXHO 03HAKOMUTLCS B ®edepasbHOM MHAOPMALMOHHOM (DOHAE TEXHUYECKUX
pernameHTOB U CTaHAAPTOB.
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YK 665.612.3:533.1:006.354 OKC 75.060

KntoueBble c/ioBa: CXWKEHHbIN ﬂpVIpOp,HbIVI ras. MeToj pac4yeTta, TepMmognHamMmmnyeckme cBolicTBa
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