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HALULMWOHANBHBIN CTAHOAPT POCCUMNCKOW ®PEJEPALUUMN

A3 NMPUPOOHbLIVA CKUXXEHHbIN
MeToa pacyeTa TepMOAUHAMMNYECKUX CBOUCTB

Liquefied natural gas. Method for calculation of thermodynamic properties

Oara BBegeHusa — 2017—01—01

1 ObnacTb NpUMeHeHust

1.1 Hacroawumn craHgapt ycraHaBnuBaeT METOA pacveTa TepMOAMHAMUYECKUX CBOWCTB (MMOTHOCTb,
KO3(PMULMEHT CKMMAEMOCTM, NokasaTenb agmnabarbl, CKOPOCTb PACNPOCTPAHEHUS 3BYKA) CXKVXKEHHOTO Mpu-
POAHOrO rasza no N3MepPEeHHbIM 3HAYEHUAM AABIMEHUS, TEMNEPATYPbl U MOMSPHbIX A0NEeW KOMMOHEHTOB.

1.2 Hactoswmn ctTaHgapt NPUMEHSIOT ANA pacyeTa TepMOANHAMUYECKUX CBONCTB CXXMXKEHHOTO NMPUPOA-
HOro rasa npu gaenexHuax o 5 Mla sknounTensHo U Temnepatypax ot 100 go 140 K.

1.3 MeToa u anropuTm pacdeTa TepmMoanHaMUYECKUX CBOWCTB, NPUBEAEHHbIE B HACTOSALLEM CTaHA4apTe,
MOryT ObITb UCNONBL30BaHbI NP pa3paboTke NPOrpaMMHOr0 0BECNeYeHUs BbIMUCTIMTENEN PAacXoda CXUKEH-
HOro NPUPOAHOro rasa.

2 HopmaTuBHbIe CCbISIKN

B HacTosweM cTaHaapTe UCNOMb30BaHbl HOPMATUBHBIE CCbINIKM Ha crieyoLwme CTaHaapThbl:

FOCT 8.417 lNocyaapcTBeHHasn cuctema obecrneveHust eauHCTea usmepennin. EanHmubl BenuynH

FOCT 31371.1 a3 npupogHbiin. OnpegeneHne cocrara METOAOM ra3oBon Xpomarorpadum ¢ OLEHKON
HeonpeaeneHHocTu. Yacrtb 1. PykoBoACTBO NO NPOBEAEHUIO aHanm3a

[OCT 31371.2 a3 npupogHbin. OnpegeneHne cocraBa METOAOM rasoBoOW xpomatorpaum ¢ OLIEHKON
HeonpeaeneHHoCTU. YacTtb 2. XapakTepucTukn U3MepuTENbLHON CUCTEMbI U CTAaTUCTUYECKUE OLEHKU AaHHbIX

FOCT 31371.3 a3 npupoaHbiin. OnpeaeneHne cocraBa METOAO0M ra3oBon xpomarorpaum ¢ OLEHKOM
HeonpeaeneHHocTu. Yacte 3. OnpeaeneHne BoAopoAa, renus, KMCRNopoaa, asorta, AMOKCMAA yrmepoaa u
yrnesoaoponos Ao Cg C MCMONb30BaHWEM [ABYX HaCcaA04HbIX KOMOHOK

FOCT 31371.4 a3 npupogHbiin. OnpeaeneHne cocraBa METOAOM razoBon xpomarorpaum ¢ OLEHKON
HeonpeaeneHHocTu. Yacte 4. Onpeaenexne asora, auMokcuaa yrnepoga u yrmesoaopoaos C,—Cg u Cg, B
nabopartopuu U ¢ NOMOLLbIO BCTPOEHHOW U3MEPUTENBHON CUCTEMbI C UCMOMNb30BaHUEM ABYX KOMOHOK

[OCT 31371.5 a3 npupogHbin. OnpegeneHne cocraBa METOAOM rasoBOW xpomatorpaoum ¢ OLIEHKON
HeonpeaeneHHocTu. Yactb 5. Onpegenexue asoTa, auokcuaa yrnepoga u yrmesopopopos C,—Cg u Cq, B
nabopartopuu 1 Npu HENPEPLIBHOM KOHTPOE C UCNONMb30BaHUEM TPEX KONTOHOK

FOCT 31371.6 a3 npupoaHbiin. OnpeaeneHne cocraBa METOAO0M ra3oBon xpomarorpaum ¢ OLEHKOW
HeonpeaeneHHocTu. Yacte 6. OnpeaeneHne BoAopoAa, renus, KMCnopoaa, asorta, AMOKCMAA yrmepoaa u
yrnesogopoaos C,—Cg C UCMONb30BAHNMEM TPEX KAMUIIAAPHLIX KOMOHOK

FOCT 31371.7 a3 npupogHbiin. OnpeaeneHne cocrasa METOAOM rasoBon xpomarorpaum ¢ OLEHKON
HeonpeAeneHHOCTU. YacTb 7. MeToauka BbINONHEHNA U3MEPEHUIA MOMAPHON 40NN KOMMOHEHTOB

FOCT P 53521—2009 MepepaboTka NpMpoaHOro rasa. TepMuHbl n onpegenexHus

[OCT P 55892—2013 O6beKTbl ManoTOHHAX>XHOTO NPOU3BOACTBA U NOTPEDNEHUA CXMKEHHOTO NpUpPoa-
Horo rasa. Obuwpme TexHnyeckne TpeboBaHus

M3paHue ocpuuymanbHoe
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MpuMeyvaHune —Tpu NoNbL3IOBaHUM HACTOALLMM CTAHAAPTOM LieniecoobpasHo NPOBEPUTL AENCTBUE CChINOYHBIX
CTaHAapTOB B MH(OPMaLMOHHOM cucTeMe 06LLEro Nofb3oBaHUs — Ha oguLMansHoM caiiTe defjepanbHOro areHTcTBa no
TEXHUYECKOMY PerynMpoBaHuio U METPONOTAU B CeTU MIHTEPHET UK MO eXerogHoMy MHoPMaLMOHHOMY yKasaTento «Ha-
LiMoHasbHble CTaHAapTbl», KOTOPEINA ONyGrMKoBaH Mo COCTOSIHUIO Ha 1 siHBaps TEKyLLero rofja, 1 no BeiNyckam exemecsau-
HOro MHPOPMaLMOHHOrO ykasaTens «HauuoHanbHble cTaHaapThi» 3a TekyLmid rod. Ecnu 3ameHeH CCbINOYHBIN CTaHAapT,
Ha KOTOpbIf AaHa HefaTUpoBaHHas CChifKa, TO PEKOMEHAYETCA UCTIONbL30BaTh AEHCTBYIOLLYIO BEPCUIO 3TOMO CTaHaapTa
C Y4ETOM BCEX BHECEHHLIX B JJaHHYH BEPCUIO U3MeHEHWA. ECr 3aMeHeH CChINMOYHBIN CTaHAapT, Ha KOTOpLIi f4aHa AaTu-
pOBaHHasA Ccbiflka, TO PEKOMEHZAYETCA UCMONb30BaTb BEPCUIO 3TOMO CTaHAapTa € ykasaHHbIM BhILE FOA0M YTBEPXAEHUS
(NpuHATUS). ECnu nocne yTBEPXAEHNS HACTOSILLErO CTaHAapTa B CChITOYHLIA CTaHAapT, Ha KOTOPLI AaHa AaTUpoBaHHasA
CChINKa, BHECEHO U3MEHeHMe, 3aTparuBaioLLee MoNoXeHWe, Ha KOTOPOe JlaHa CChiNKa, TO 3TO MoNoXeHNe pekoMeHayeTcs
npuMeHsTb 6e3 y4eTa JaHHOro U3MeHEeHUs. Ecnin cehinouHblil cTaHapT oTMeHeH 6e3 3ameHbl, TO NMoNoXeHue, B KOTOPOM
JaHa cchlfika Ha Hero, peKOMeHAYeTCs NMPUMEHSITb B YacTy, He 3aTparuBatoLleil 3Ty CCbISKy.

3 TepMuHbI, onpegeneHusa U 0603HavYeHun

3.1 TepMmuHbl M onpepeneHusn

B Hactosiwem craHagapre npuMmeHeHbl TepMutbl no FOCT P 53521 u TOCT P 55892, a takke cnepyio-
LMe TePMUHbI C COOTBETCTBYIOLLIMMU ONPEAENEHUSIMU:

3.1.1 unpeanbHO-ra3oBoe COCTOSAIHME: YCNOBHOE COCTOSIHME rasa WM CMecu rasoB, KOTopoe
XapakTepusyeTcsl OTCYTCTBMEM B3aUMOAENCTBUS MOMNEKYN rasa, a caMmum MONEKyfbl He MMEIKT COOCTBEHHOIO
obbema.

31.2

CXXMXEHHbIN NpupoAHbIN ras; CII: MNpupoaHbIi ra3, CXMXKEHHBIR nocne nepepaboTku C Lenblo xpa-
HEHUS UNKU TPAHCMOPTUPOBAHUA.
[FTOCT P 53521—2009, ctartbs 5]

313

perasuncpukaumsa (CXMKEHHOro NpUpoaAHOro rasa): MNepesos CHKMKEHHOrO NPUPOAHOro rasa B raso-
obpasHoe COCTOSiHUE NyTeM €r0 HarpeBaHUA U UCMIAPEHUS.
[FTOCT P 55892—2013, nyHKT 3.26]

3.1.4 nokasarenb aguadartbl: TepmoguHamuyeckoe ceoncteo CII, xapakTepusyloLee npoyece, npo-
ncxoasLmin 6e3 tennoobmeHa ¢ OKpyXKatoLLen cpeaon.

3.1.5 ckopoCTb pacnpocTpaHeHUs 3ByKa (CKOpOCTb 3ByKa): TepMmoguHamuyeckoe csoncrso CII, xa-
pakTepu3ayoLLee CKOPOCTb pacnpoCTpaHeHus ynpyrux sonH B CII

3.2 O603Ha4YeHun

OCHOBHbI€ YCNOBHbIE 00603HA4YEHUsT (PUBNHECKMX BEMUYMH, NMPUHATBIE B CTaHZapTe, NPUBEAEHLI B TAb-
nuue 1. OBo3HaYeHUs eauHUL, BENMYUH NpuBeaeHbl B COOTBETCTBUM C TpeboBaHusamu MNOCT 8.417.

Tabnuuya 1— ObosHadeHUss HUINHECKUX BEMUHMH

YcrnoBHble 0603HaYeHns HavmeHoBaHWe BenMUuHbI O603HaveHWe eguHULIBEI BENUYUHbI
R YHuBepcanbHas rasoBas nocToAHHas, R = 8,314472 [1] kDr/(kmonb-K)
T TepmoguHamuyeckasa Temneparypa K
p ABContoTHOE AaBneHne MMa
u CkopocTb 3BYyKa m/c
X MonspHas gons komnoHeHTa CIl 1
z KoabpmumneHT cxumaeMocTh, z = 103p / (RﬁT) L
K MokasaTenb agnadatsl 1
P MnoTHocTb kr/m3
P MonsipHasa NnoTHOCTb kMonb/m3
8 OTHocUTenbHasA NOrpeLlHOCTL (Aanee — NorpeLlHoCcTb) %
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B craHpapTe Takke UCMOorb3YHTCA CneayoLwue CUMBOMbI U HUXKHUE UHAEKChI ANS 0003HAYeHUs:

{ } — MHOXecTBa, HanpuMep MONAPHbIX fonen komnoHeHToB CII {x;}, MONsipHbIE MACCLl KOMIMOHEHTOB
crr{Mivrn,;

i, j — dmsnyeckux BennuumH ana i, j-ro komnoHexTa CIr;

KPp — PU3NYECKON BENNYMHDBI B KPUTUHECKOM TOUKE.

4 MeTop pacuyeta TepMOAUHAMMNYECKNX CBOMCTB CXKMXKEHHOro NPUPOAHOro rasa

MeTtop pacuyeTta TepmoamHammuyeckux ceoructs CMNIM 0CHOBaH Ha NPUMEHEHUU paCLUMPEHHOTO NpUHLUMNA
COOTBETCTBEHHbIX COCTOSIHWUI K YPaBHEHMIO COCTOAHUA MeTaHa [2] kak ocHoBHOro komnoHeHta CI1I. Metogo-
norvsa NPUMEHEHNA 3TOro NPUHUUNA KpaTko npusegeHa B A.1—A.4 (npunoxeHue A).

MpumeyvaHune — [OnsA pacyeta nnotHocTu CMNI™ npu Temnepatype He 6onee 115 K u abcontotHoM AaBneHun fo
0,15 MIMa Bknto4MTENBHO, KPOME NMPUBEAEHHOMO B HACTOSLLEM pasfefne MeTofa pacyeTa TepMOJUHaMUYECKUX CBOUCTB,
[onyckaeTcs NPUMeHATs MoauMULMpoBaHHbLIA MeTog Knoseka-MakkuHnu [3].

4.1 Metoq pacueTta nNsIOTHOCTU U KO3hhMLUeHTa CXKUMaeMoCTuU

4.1.1 MnotHocTtb CIMI™ paccunTbiBaOT MO hopmyne
p = Mpyo, (M
rae M — monspHaa macca CII, Kr/kmonb;
P — NMCEBAOKPUTUYECKAA MONAPHAA NNoTHOCTL CII™ (cM. dhopmyny (9));
® — NPUBEAEHHAs NMNOTHOCTb.
MonspHyto maccy CIIM paccuutbeiBatoT no popmyne

N
M= xM;, )
i=1
rae M, — monspHas macca /-ro komnoHenta CI1I, 3HaYeHns KOTOPOW AN KaXkgoro KOMNOHEHTa NpUBEAEHbI
B Tabnuuax A.1 n A.6 (npunoxexue A);

N  — yucno komnoHentos CIT.
4.1.2 MpuBeaeHHyo NNOTHOCTb ® NPU U3MEPEHHbIX (3a4aHHbIX) 3Ha4YEeHUSX AaBnNeHus, TemnepaTypbl n
MONSIPHbIX Aonein kKoMnoHeHToB CIMI onpeaensioT U3 peLeHns CreayoLero ypaBHEHUA
n=wt(1 + Az, 3)
rae T — npuBeAeHHoe AasneHue;
T — NpUBEAEHHAas TEMMNEPaTypa;
Ay — GespasmepHblit Komnnekc (cm. 4.1.2.2);
Z, — NCEBAOKPUTUYECKNI KOIPPULMEHT CRMMaeMOoCTH.
4.1.2.1 MNpuBeaeHHbIe 3HAYEHMA AABMEHUA 1T, NIOTHOCTU ® U TEMMNEPAaTYpbI T, @ TAKKE NCEBAOKPUTUYE-
CKWI KOS ULIMEHT CHUMAEMOCTU Z, PACCHUTLIBAIOT NO hopmynam:

= PlPgy )
O =B/ Py ®)
T=TIT,,, ©)
z., =0,291-0,08Q, )

rae p,, — ncesgokputuyeckoe aasnexue Crir;
()nK — NCEBAOKPUTUYECKAA MonApHas nnoTHocTs CIT;
T« — NCeBAOKpUTUYECKas Temnepatypa CIT;
Q — aueHTpuyeckuit cpakrop Mutuepa CII.
BenuunHbl NCeBAOKPUTUYECKUX 3HAYEHUI AaBneHus, MOMSAPHOW nnoTtHocTu u Temneparypel CIMM a

TaKKke 3Ha4YeHue aueHTpudeckoro cpaktopa Mutuepa CIT BbIMMCAAIOT N0 hopmynam:
Prc = 10°R B, T2 ®)

AK=NK?

~ 8
Prk = 3’ ©

N N 1 1/3 1 1/3
ZZXI'XJO‘/‘/ (Mipri) +(M/pr,)

i=1j=1
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~ N N 4 1/3 1 1373 0,5
T = 0’125pn|(22 X; X j O (Mipr',) +(Mijpj ) By] (Txp,. 7;(pj ) , (10)
i=1 j=1
N
Q=Y x9;, an

=
rae {M} v {Mj} — monsgpHas macca komnoHenToB CI1T;
{pr,-} 7] {prj} — KpUTUYECKast NIOTHOCTb KoMNoHeHTos CII;
{TKp,-} 7] {TKpj} — KpuTudeckasa temneparypa komnoHeHtos CIT;
{2} — dakrop MNMutuepa komnoHernTos CII;
{OLU} " {Bij} — napameTpbl GBUHAPHOTO B3aumoaencTBus,;
N — 4ucno komnonentos CII.
3Ha4YeHUs MOMSIPHOW MAacCbl, KPUTUYECKMX 3HAYEHUW NSIOTHOCTM U Temnepatypbl komnoHeHtos CII,
a TaKke 3HayeHuna dakrtopa MNMutuepa komnoHeHToB CMIM npuseaeHsl B Tabmuue A.1 (npunoxenue A), a 3Ha-
YeHus napameTpoB BUHAPHOTO B3aumozencTBust — B Tabnuue A.2 (npunoxeHue A).
4.1.2.2 Be3pasmepHbIit KOMNNEKC Ay PACCUMTLIBAIOT NO hopMyne

40
Ay = 2 bn(Pan ) (12)
n=1

rae {b,} — K03pPULIMEHTLI, SHAUEHNSA KOTOPLIX NPUBEAEHDLI B Tabnuue A.3 (npunoxenue A);
{0y}, {X,} — PpyHKLUMM NpUBEAEHHBIX 3HAYEHUIE NOTHOCTU ® U TEMNEPATYPSI T.
®YHKUNU NPUBEAEHHBIX 3HAYEHUI NNMOTHOCTK K Temnepatypsl {@,} u {X|} paccuuTbiBaOT No hopmynam

7(‘I’10)“’21:"'3 )r" (\|I4(D"'5'l:"'6 )_t" exp[gn (‘I’1(D"’2t"’3 )I" ] n<36

2
Op = . Py o, (\V1OJW2‘CW3 _en) + (13)
(\V@Wztwa)n (wm"’ST‘"G) " exp ) I
e )
/
Yol — \V5tn + gn\'/1n\|/2/nm‘l’2/n,c\4/3/,, , n<36
%= (14)

opWa (\V1COW2TW3 _ 1)\V10)W2TW3 _

i —Bnvs [(w4w“’5t“’6 )_1 - Yn](ww“’st“’s )

A+ Vol —yst,, n>37,

rae {g,} {op} B} {e}, v} ), {E}: U} — ko3 puumeHTbI M nokasartenu cteneHeid, 3HaueHmns KOTopbIX Npu-
BeAeHbl B Tabnuue A.3 (npunoxexHue A);
W1, Yo, ..., g — NAPAMETPbI, KOTOPLIE PACCHUTLIBAIOT MO hopMyne

N
vi=8+ S xjey 12 6 @)
=

rae {5}, {aji} — KO3(phMLMEHTBI, 3HAYEHNSA KOTOPLIX NpUBEAEHbI B Tabnuue A.4 (NpunoxeHue A);
N — yucno komnoHentos CIrI.
4.1.3 PeweHne ypaBHeHust (3) ocyLLecTBNAIOT 9(EeKTUBHLIMU YUCTIEHHLIMU METOAAMM, UCMONb3Ys 3a-
AaHHble 3HAaYEeHNUA TeMnepaTypsl, 4aBNEHUs U MonspHbIx gonei {x;} CMNI (cm. 5.2.4).
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4.1.4 KoachpuumeHT cxxmmaemoctu CMI paccunTbiBaloT no hopmyne
z=1+A,, (16)
rae Ay — GespasmepHblii KOMMEKc (cm. 4.1.2.2).
MpumeyaHune — BespasmepHslit komnnekc Ay B opmyne (16) paccHUTLIBAIOT NPU 3aAaHHBIX 3HAYEHUAX
(T, {x}) n HalineHHOM B pesynbTaTe peLleHns ypaBHeHUs (3) 3Ha4eHUn NPUBEAEHHOH NNOTHOCTH (®).
4.2 MeTtop pacyeTa nokasartensa aguadarbl U CKOPOCTH 3BYKa

4.2.1 Noka3atenb aguabatbl U CKOPOCTb 3ByKa PacCYUTLIBAIOT NO hopMynam

A +(1+A2)2/(cpor 1+ 4)

; a7
z
05
3 RT 2 ’
u={10 V[1+A1+(1+A2) /(cpol,—1+A3):|} , (18)
rae A, A, n A; — GespasmepHble KOMMNEKCh (CM. 4.2.2);
M — monsipHas macca CIr, kr/kmornb (cm. 4.1.1);
Cor — 6eapasmepHas nsobapHas TennoemkocTb CIMNIM B uageanbHO-ra3soBOM COCTOSIHUM (CM. 4.2.3).
4.2.2 Bespa3mepHble komnnekcel A;, A, n A3 paccunTLIBaLOT Mo hopMynam:
40
A=Y 0,00 [ X (X + 1)+ X | (19)
n=1
40
A=Y bty [ Xn (Vs + 1)+ Xep |- (20)
n=1
40
A3:—2bn(pn[Y,,(Yn+1)+Ym]. 1)
n=1

KoachchuumenTsl {b,,}, doyrkumu {@,} u {X;}, BxoasiLumMe B hopMynbl (19) — (21), Te xe camble, KOTOPLIE
BXOAST B DOPMYTbl pacyeTa GespasMepHOro komnnekca A, (cm. 4.1.2.2). OctanbHblie dyHkummn ({X .3, {X, .},
{Y,}, {Y.n}) OT NpuBeaeHHbIX 3HQuYeHWI NNOTHOCTY (®) U TemnepaTypbl (T) BLIMUCTIAIOT N0 opMynam:

gnw4n (waln )2 Veht¥oh, <36

Xon = 22
an\l’% (zww)‘l/z,c% _ 1)\‘,1(0‘412,5\% +

2 1 ,n237,

+B,v2 [2(\4;403\415,5\416 )—1 ~ Yn](wmwstw )

gn\v4nw2\valgmw2ln T‘Vsln , n < 36

(23)
VRTPATE (2%0)"’21“’3 - 1)\4!10)“’21‘”3 +

2 A0 n237,

+Brwsve |:2 (\II4(DW5’EWS )_1 -V :|(\|I4OJ\V51:‘VS )
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I
Y3l = Yely + gn\V1"\|’3In0)WZI"TW3I" , n<36

Yo =1 (24)
pY3 (\IMOJWZ"CW3 - 1)\v1co"’21"’3 -
2 +Wal, —Wet,, n>37
-1 A (T W3l —V¥sln, ,
—Bnve [(‘IM‘DWBTW6 ) - Yn:l(‘V40)‘V5’C‘V6 )
9n¥ (Wal, )2 @¥ehr¥sh, n <36
Yin =1 (25)

(xnwg (2W103W2TW3 —1)\|I1(D‘|12T\|I3 +
¢ N237,

2
+[3nt |:2(\I/40)W5’c"’6 )_1 — 'Yn:I(\II40)W5‘EW6 )

KoadbcbnumeHTbl  nokasarenu creneweii ({g,}, {o}, B} {e.1 {v.) ) {t.}, {1}, a Taoke napametpbi
(W1, Yo, ..., Wg), BXOAsLLME B hOpMynbl (22) ~ (25), Te ke caMmble, KOTOPbIe BXOAAT B hOpMyIibl pacyeTa bes-
pasMepHOro komnnekca A, (cm. 4.1.2.2).

BespasmepHyto n306apHyto TennoemMkocTs Crl B uaeanLHO-ra3oBoM COCTOSHUN Cpor PACCUMTEIBAIOT NO
dopmyne

N
Cpor = zxichri ) (26)
i=1

rge {ch”-} — BespasmMepHble n306apHble TEMNOEMKOCTM KOMNOHEeHTOB CII™ B uaeansbHO-ra3soBoOM COCTOSHUY;
N —yucno komnoHeHTtoB CI1I.
BespasmepHble n3oGapHble TennoemMKocT komnoHeHTos CMIC {cPOri} paccyuTbIBallOT NO hopmyne

4 T n
Cpori = 2 by (T—J ) @n
n=0 Kpi
rae {b,;} — KoahhUuneHTbl ypaBHeHns Ans i~ro komnoHenta CM;
TKp,- — KpuTnyeckasa Temneparypa ans i-ro komnoHenta CII, kotopasa npuBeaeHa B tabnuue A.1 (npu-
noxexme A).
Koacbchmumento! {b,} chopmynel (27) npuseaeHsl B Tabnuue A.5 (Npunoxenue A).

5 Anroputm pacuyeta TePMOAUHAMUNYECKUX CBOMCTB CXKMXEHHOro NPUpPOSHOro
rasa

5.1 UcxoaHble AaHHbIe

5.1.1 UcxopHbIMM AaHHBIMKM ANs pacveTa TepmoauHamuyeckux csoincte CII asnatoTca:

- MOMIsApHbIE A0nNKU komMnoHeHToB CMI {x};

- abconiotHoe gasnenune CII;

- Temneparypa CI1I.

5.1.2 MonsipHble aonu komnoHeHToB CIMIM (nocne perasudukaumm) onpeaensioT xpomarorpauyeckum
aHarmm3oMmno MOCT 31371.1 =TOCT 31371.7. amepeHUsi MONAPHbIX A0NEN KOMNOHEHTOB MOTYT BbIMONHATLCS
KaK MOoTOKOBbIMM, TaK U NnabopaTopHbIMK XpoMartorpacdamu.

Mpumeuanune —Ipu pacyeTe TepMOAUHAMULYECKIUX CBOWNCTB OMPeAENeHHbIE XpOMaTorpadu4ECKUM aHannaom
3HaYEHNSt MOMAPHBIX 4ofeil KoMMnoHeHToB CII™ Mcnonb3ytoT B [ONSAX €4UHUL .

6
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5.1.3 UsbbiTouHoe pasnenne CMIT M3MepsiioT ¢ NPUMEHEHUEM COOTBETCTBYIOLLIMX CPEACTB U3MEPEHU.
Inga pacyera aGCconioTHOro AaBneHUs NPUMEHSIIOT crieayoLyto opmyny

P = Pyss + Parw: (28)
rA€ P,y — 30bITO4HOE AaBneHue CIT,
Pary — @TMOCEPHOE AaBnEHKe.

5.1.4 Temnepatypy CIIIT usmepsiiloT C NPUMEHEHMEM COOTBETCTBYIOLUMX CPEACTB M3MEPEeHWid, Kak
npaesuno, B rpagycax Lienocua. Ans nepeBoga usmepeHHoun Temnepatypel f, °C, B Temneparypy T, K,
MPUMEHSIIOT CreayoLyo hopmMyny

T=t+273,15. (29)

5.2 AnroputMm pacueta

5.2.1 PaccuuTbIBaKOT NCEBAOKPUTUHECKUE NAPAMETDbI (Z1, Pryr 5HK, T v aueHTpudeckuii chaktop Mut-
uepa CMI (Q2) no popmynam (7) — (11).

5.2.2 PaccyuTbiBaIOT NAapameTpbl Yy, Yo, ..., Yg N0 dropmyne (15) u monsapHyio maccy CII no dhopmyne (2).

5.2.3 PaccuunTbIBaloT (hyHKUMU NPUBEAEHHbIX 3HAUYEHUI NNOTHOCTYM 1 Temnepatypbl {@,}, {X,} no popmy-
nam (13) n (14), a {X; .}, X, .} {Y,} {Y, ,} — no chopmynam (22)—(25).

5.2.4 Pacyer npuseaeHHOW NMNOTHOCTU () OCYLLUECTBMSIETCA B pe3ynbrare pelleHusi ypaBHeHusi (3).
3HayYeHne HauanbHOro NpUBKeHNs npusegeHHoi nnotHocTn () pasHo 3.

OkoHyaTenbHOe 3HaYeHne NPUBEAEHHON NIOTHOCTH () onpeaensieTcs no Mmeroay HeloToHa B crieayio-
LLEM UTEPALMOHHOM MPOLECCe:

a) npueeaeHHyto nnoTHOCTk () Ha k-M UTepaLMOHHOM Luare ONPeaensiioT U3 BbIPaXKEHWI:

Aotl) = [nz,.,K /T—(1+Aék_1))m(k_1)] /(1+A1(k‘1)) ,

ok = kD 4 Al

30

rae 6e3pasmMepHble KOMMMEKChI A(()k_” 7 A1(k_1) paccuutbiBaloT no popmynam (12) u (19) npu NNOTHOCTM HA

utepaumoHHom Lware (k- 1), T. e. npu o* -1
6) ycrioBue 3aBepLUEHIUs UTEPALMORHOIO NPOLEcca

’Am(k) / m(k)‘ <1078, (31)

Ecrim ycnosue (31) He BLINOMHAETCSA, TO NPOJOIDKAIOT UTEPALMOHHBLIN NPOLECC, BO3BPALLAsChb K
nepeyvmncneHuio a) UTepaLMoHHOro npouecca. Ecnu ycnosue (31) BbINONHAETCA, TO ypaBHeHUE (3) cuuTaerca
peLueHHbIM. Mocne aToro paccHUTLIBAOT NAOTHOCTL MO chopmyne (1) U KoIPMDULUEHT CHUMAEMOCTU (Z) NO
cdopmyne (16) npu » = ®X), T.e. Npu HailaeHHOM peLueHuu ypaBHeHUS (3).

Pacuer nokasarens aauabaTbl U CKOPOCTH 3BYKa BbINOMHAOT No dopmynam (17) u (18) npu 3agaHHbIX
() n ({x) n HaipenHoM 3Hadennn o = o),

Brok-cxema n npuMepbl pacyeta TepmogmHammuyeckux ceomncts CMIM no npeacrasneHHOMy B CTaHaapTe
METOoAy NpUBEAEHbI, COOTBETCTBEHHO, HAa PUCYHKE 1 M B NnpunoxxexHuu b.
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6 ﬂuana30|-|b| NMPUMEeHUMOCTU MeTOo4a pacuyeTa TepMOAUHAMUYECKHUX CBOMCTB

BBOA {Xi}t py|361 t

Pacuetrpun T
(cm. 5.1.3, 5.1.4)

Pacuet zpy, Py Prics 1,

{op} Xk Xpph Xk {Yah
{Y,} (cm. 5.2.1-5.2.3)

nK:

PacuyeT o B utepaynoHHoOM
npouecce (cm. 5.2.4)

120 e®| < 1078

Pacietrpuznpno = o®
(om. 5.2.4)

Pacuet kn u
(cm. 5.2.5)

PucyHok 1 — briok-cxema pacuyeta TepmogmHamudeckux cesoincte CIlr

CXUMXKEeHHOro npupoaHoro ra3a v ero nOrpewHoOCTU

6.1 MeTopa, npvBeAEHHbIA B HACTOSAILLEM CTaHAApTe, NPeAHa3HavYeH Anst pacyera TepMoanHaMUYeCcKuX

ceoiictB CII" B cnepylowux guanasoHax napameTpos:
- no Temneparype — ot 100 o 140 K BkniOYMTENLHO;
- no aasnexunio — ot 0,1 ao 5,0 MMa skniounTensHO.

Mpw 3TOM MONsipHbIE Aonu komnoHeHToB CII™ He AOMKHBI BEIXOAWTD 32 AWANa30Hbl, KOTOPbIE NPUBEAEHDI

B Tabnuue 2.

Tab6nuya 2— KomnoHeHTbl CMIM 1 gnanasoHbl MONSIPHbIX 40SEe KOMMOHEHTOB

KomnoHeHT [vanasoHbl MONAPHbLIX Aonei
MeTaH 0,89 < xCH4 <1,0
OtaH XC,H, 0,07
MponaH XC?’H8 <0,02

ByTtaHbl B cymme

X g0 < 0,009

[MeHTaHbl + BbiCUKE

XG t, prawcu S 0,003
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KoMroHeHT

[unanasoHbl MONsPHLIX goneit

A30T + kucnopog

Xy + 0, S 0,05

Ovokeung yrnepopa

Xco, <0,0003

MpumedaHus
1 MonsipHble A0MKU ocTarnbHBIX KOMNOHEHTOB He MpeBbiluatoT cymmapHo 0,001.

2 NS UICKIMIOYEHUS BOZHUKHOBEHWSA AOMNOSTHUTENBHOW NOMPELLHOCTH pacyeTa TepMOANHAMUYECKUX CBOWCTB HeobXoaMMo
MOSAPHYIO Maccy CMecun paccyuTeIBaTh No opMyrne (2) ¢ y4eTOM BCEX KOMMOHEHTOB, MONAPHAs 40N KOTOPLIX He paB-
Ha HyInto (MonsipHblE Macchl KUCNOPOAa, H-rekcaHa, H-TenTaHa U H-oKTaHa npusefeHbl B Tabnuue A.6 npunoxerus A).

roe §

3

pA

6.2 lMorpewHocTM MeToda pacyeta TepmoguHamuyeckux csoncts CIIT ¢ gnanasoHamu MOMAPHbIX
Jonei KOMNOHEHTOB, KOTOPbIE NPeAcTaBneHbl B Tabnuue 2, 1 BO BCEM Auana3oHe TemnepaTyp U AaBrneHun,
npuMBEAEHHbIX B 6.1, C 4OBEPUTENBHON BEPOATHOCTLIO 95 % HE NpeBbILaloT:

- ANS NNOTHOCTU Sp u—<0,3%;

- Ansa ko dULMeHTa CXMMaeMoCcTH §

—<0,3 %;

ZM

- NAA CKOPOCTU 3ByKa §, ,, — < 2,1 %;

- Ana nokasarens aguabarel §; ,, — < 4,5 %.

MpuBeaeHHbIe 3HaYeHUs NOrPEeLLUHOCTEN pacyeTa TepMoaNHaMUYECKMX CBOMCTB NOMyYeHbl B pedynsrate
CpaBHEHUSI pacCYMTaHHbIX N0 NPeACTaBNeHHOMY B CTaHAapTe METOAY 3HAYEHUIN NNOTHOCTU U CKOPOCTH 3BYKa
C [A@HHbLIMK MO MMOTHOCTU U CKOPOCTU 3BYKa Ans psda cmecei tuna Cll, paccyMTaHHbIMU MO ypaBHEHUIO
coctosiHua GERG-2008 [4] B aguanasoHe Temnepartyp ot 100 go 140 K npu gasnenuax go 5 MMa (skniovas
KPUBYIO KUMEHUS).
6.3 lNorpelHoCTb pacyeTa MNoTHOCTU (8p), koadhhuLmeHTa cxmmaemoctu (5,), ckopocTn 3syka (5,) u
nokasarens aguatarel (8,) C y4ETOM MOrPELUHOCTM MSMEPEHMA AABNEHUS, TEMNEPATYPLI U MONAPHLIX Aonei
koMnoHeHToB CII™ (MCXOAHbLIX AAHHbLIX ANA pacyeTa) BbIMUCAAIOT NO cneayowmm dopmynam:

p M SZM’ Sy

3,,,9

zp cupd n 8k

MorpewHocTn &

MMSKM

a

pAa

5y = (2 +8%) . (32)
5, = (8% +82) ", (33)
5, = (32w +82,) . (34)
5 = (7w +52a) (35)

— MNOrPELLUHOCTM METOAA pacyeTa NNOTHOCTU, KOIPPULMEHTA CKUMAEMOCTU, CKO-
poCTK 3ByKa M nokasarensa aguabarbl COOTBETCTBEHHO, 3HAYEHUA KOTOPbLIX Npu-
BeAEHbI B 6.2;

— MOrPELLHOCTU pacyeTa NNOTHOCTU, KO ULUMEHTA CKUMAEMOCTH, CKOPOCTU 3BY-
Ka U nokasarensi aagmabatbl COOTBETCTBEHHO, KOTOPbIE NOABAAIOTCA AO0MOJHU-
TENbHO B CBA3U C NOTPELLHOCTLIO U3MEPEHUA AaBIEHUs1, Temnepatypbl U MONApP-
HbIX gonen KoMmnoHentos CIr.

8, 1 Oy g W 8y , BEIYUCTIAIIOT MO CrieaytoLmm chopMynam:
- 105
Bon = | X (Pa+ ~Pa) | (36)
P L k=1 |
- 105
100 N+2 2 ’
e P e I @37)
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0,5
100 N+2 2 |
dun =g | 2 (0 —t-) | ®)
0,5
100 N+2 2 ’
a= | 2 (kae k)| (39

roe N — yucno komnoHenToB CII;
g, — YCroBHoe 0603Ha4eHne k-ro napaMeTpa NnpuMEHSEMbIX AN PacyeTa NCXOAHBIX AaHHbIX, T.e. n3Me-
PEeHHbIE 3HaYEeHNs AaBMNeHus, TEMnepaTypbl U MONAPHLIX gonen koMnoHeHnTos CIT;
P, Z, U K — COOTBETCTBEHHO, MNOTHOCTb, KOIMMPULMUEHT CHMMAEMOCTU, CKOPOCTb 3BYKa U rnokasartesb
aanabarbl, 3Ha4EHUS1 KOTOPbIX PACCHUTLIBAIOT NPU U3MEPEHHBIX 3HAUYEHUAX AABINEHUS, TEM-
neparypbl U MONSAPHLIX gonen komnoHentTos CIT;
Pay+ Zqe Ugyw qu+ — COOTBETCTBEHHO, NMIIOTHOCTb, KO3MAPULMEHT CHUMAEMOCTHU, CKOPOCTb 3BYKa W MNo-
Kasarenb aguabarbl, anropuTM pac4eTa KOTOpbIX MpUBEAEH B 6.4;

Pgy— qu-’ uqk_, qu_ — COOTBETCTBEHHO, NJSIOTHOCTb, KOAPPULMEHT CKUMAEMOCTU, CKOPOCTb 3ByKa U Mo-
Kasarenb aguabarbl, anropuTM pac4eTa KOTOPbIX MPUBEAEH B 6.4.

6.4 [1na ynpoweHnsa anroputm pacyeTa 3Ha4eHUin KoappuyneHTa CxumMaemMocTu (zqk+ ] qu-) npuBeaeH

AN GUHAPHOI CMECU G M3MEPEHHBIMU MOSAPHLIMU JOMAMU (X1, U X5,,), @ TAKKE NPU U3MEPEHHbIX 3HAYEHN-
ax faenenus (p,) n Temneparypbl (7,). Pacdyer aHanornyHbIX 3Ha4eHni NnoTHOCTH (quJr " qu_), CKOPOCTH
3ByKa (qu" 7] uqk_) U nokasarensa aguabarbl (qu+ 7] qu_) OCYLLIECTBAAIOT TaK Xe, Kak U Ansa KoadduumeHta

CHAMABMOCTU Z,, , U Z,, _.
B cnyuyae 6uHapHoi cmecu chopmyna (37) npuobpeTtaeT crneayowmii BUua:
100 & 2
8on=—| 2lZqs —Z0-) | (40)

z

rae z — K03(hPULMEHT CHKMUMAEMOCTH, 3HAYEHNE KOTOPOrO PACCHUTAHO MPU USMEPEHHbIX 3HAYEHNAX p,, T,
X1 1 Xoy;
Zg+— KOA(PDULIMEHT CHUMAEMOCTM, 3HAYEHUS KOTOPOTO PACCUUTBLIBALOT:
-ana k=1npup,., T, X1, N X,
-ana k=2npn p,. T, Xq, W Xo,:
-ana k=3 npu p,, T,, Xyue N Xos
-ana k=4 npup,, T,, Xy, U Xo4
Zg-— KOA(PDULIMEHT CHUMAEMOCTU, 3HAYEHUS KOTOPOrO PacCYUTLIBAKOT:
-anak=1npup,., T, X, N Xo,:
-ana k=2npup,, T, X, N Xo
-ana k=3 npu p,, T,, X, U X33
-anak=4npup,, T, X, U Xy,
Mpu 3TOM 3HAYEHNA AaBNEHUSA, TEMNEPATYPLI U MONAPHBIX A0MNE KOMNOHEHTOB C HYXKHUMU UHAEKCAMU,
BKITHOYAIOLLMMU MIIHOC U MUHYC, PACCYMTLIBAIOT NO hopmynam:

Pys = Py(1+0,0058), 41)
p,_ = p,(1—0,0055p), 42)
T,.=T,1+0055), 43)
T, =T,1-0,0055), (44)
Xy = X1,(1 + 0,0055,,), (45)
Xy = Xq,,(1 = 0,0058,,), (46)
Xoys = Xoy(1 + 0,0058,,), (47)
Xop_ = Xou(1 = 0,0058,,), (48)

10
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rae 8y, 87, 8,4 1 8,5, — COOTBETCTBEHHO, NOTPELUHOCTI U3MEPEHNS P, T\, Xy, U X5, YUCTIEHHBIE 3HAYEHMSA KO-
TOPbIX OMPEAENAOT B COOTBETCTBUM C MPUMEHAEMBIMW METOLMKAMU WU CPEACTBAMM
NX N3MEPEHUMN.
COOTHOLLEHNA MEXAY NPUBEAEHHLIMM, a0COMIOTHLIMU U OTHOCUTESTbHBIMM NOTPELUIHOCTAMMU U3MEPEHUH
AABNEHNA, TeMNePaTypbl U MOMAPHLIX A0MNEN KOMNOHEHTOB CII™ npuBeAeHb! B NpunoxeHun B.

11
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MpunoxeHue A
(o6s3aTenbHoE)

XapakTtepucTuyeckue napaMmeTpbl KOMMOHEHTOB CXUXEHHOro NPUPOAHOro rasa, Ko puumneHTbI
M napameTpbl METOAA pacyeTa TePMOAUHAMMYECKUX CBOUCTB CKMXKEHHOTrO NPUPOLHOro rasa

A1 MeTtog pacdeTa TepMmopuHamuyeckmx csolcTB CIIT ocHoBaH Ha MPUMEHEHUW paclUUpPEeHHOro MpUHUMNa
COOTBETCTBEHHBIX COCTOAHUIA K YPaBHEHUIO COCTOAHUA MeTaHa [2], KoapdpULUEHTLl U NoKasaTenu CTeneHeid KOTOpPoOro
npusegeHsl B Tabnuue A.3 ans GespasMepHbIX KOMNNEKCoB Ag—As.

A2 C uenbio NpUMEHEHNS YpaBHEHUsI COCTOAHUA MeTaHa [2] ANA pacyeTa TepMOAUHAMUYECKNX CBOWNCTB fpYyrx
komnoHeHToB CIIT (ucknio4as QUOKCUE yrnepoaa) onpefeneHbl npuBefeHHble B Tabnuue A.4 KoadduuneHTbl AN
pacqeTa napameTpoB {y}, KOTOpble MUCMOML3YHTCA B NPUHLUMNE COOTBETCTBEHHBIX COCTOSHUA B Ka4ecTBe napameTpos
cooTBeTcTBNA. KoabdpuumeHTsl Ans pacdeTa napameTpoB {y;} onpepgereHel B pesynsTaTe COBMeCTHOA oGpaGoTku
JaHHbIX O NAOTHOCTU U CKOPOCTU 3BYKa B OfHO(asHoW obnacti (KMAKOCTb) W Ha NUHWU HacbILeHUs, NpuBeeHHbIX B
MexgyHapogHom ctaHgapTe [4] u B Tabnvyax MocygapcTBeHHO cnyx6bl cTaHAapTHBIX CNPaBoYHbIX AaHHbIX [5—7].

A.3 ns pacyeTa CKOPOCTU 3BYKa U nokasartens aguabaTsl onpegeneHbl KOaPdULNEHTLI, NpUBeaeHHbIe B Tabnu-
ue A.5, B peaynsrate 06paboTkn faHHbIX, NONYYeHHbIX MO OpUrMHaNbHBIM ypaBHEHUAM 4N Be3pasmepHbIX U306apHbIX
TennoemkocTten koMmnoHeHnToB ClIM B ngeanbHO-Ta30BOM COCTOAHUU U3 [2, 4—8] B AnanasoHe TeMnepaTyp oT 100 go
140 K.

A.4 [ns pacyeTa TepMofuMHamMu4eckux cBoicts cmecel Tuna CIMI™ onpegeneHsl napaMeTpbl GuHapHoro B3aMmo-
feictBusA komnoHeHToB CIIM npvBeaeHHble B Tabnuue A.2. 3TW napameTpbl onpefeneHsl B pesynsrate COBMECTHOM
06paboTkn AaHHbIX O MIIOTHOCTM U CKOPOCTU 3BYKa BUHapPHBIX CMecell MeTaHa ¢ apyrumu komnoHeHTamu CII (uckniovasn
AUOKeKU yrrepoaa), paccuutaHHbIX No ypaBHeHMIo cocTosHnA GERG-2008 [4] B fuanasoHe Temnepatyp oT 100 ao 140 K
1 paenexuii go 5 MMa.

Tabnunya A1— MondpHasa macca, KpUTUHeCKMe napaMeTpbl U (hakTophl Mutuepa komnoHeHTo CMNIM

KoMnoHeHT MonspHas macca M,, kr/kmorib TKp,-, K Prpi Kkr/m3 Q;
MeTaH 16,0428 190,564 162,66 0,008
OTaH 30,06904 305,322 206,18 0,098
MponaH 44,09562 369,89 220,4781 0,152
N306yTaH 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-TleHTaH 72,1503 469,65 232,0 0,251
Asor 28,01348 126,192 3133 0,040
Ouokena yrmepoaa 44,0098 304,1282 467,6 0,225

Ta6nuuya A2-Tapamerpbl 6UHapHoro BzaumogencTBust koMnoHeHTos CM

MapameTpbl GUHapHOro B3aumoaencTenA
Mapa KOMNOHEHTOB (i, j)

% By
MeTtaH OTtaH 0,9939062 0,9932865
MponaH 1,010338 0,9964106
MU3obyTaH 1,029222 0,9798303
H-ByTaH 1,049264 0,9709773
UsoneHTaH 1,339956 0,8788424
H-[eHTaH 1,174340 0,9302709
Asor 1,007886 0,9417593

1 o=
]

2 o=

3

i

MpumeyvaHua

% B;i= Bj,- npui#j.
B:;=1,0npui=j.

P KOMMOHEHTOB (/, j), HE NpeAcTaBNEHHbLIX B
CTBUA NpUHUMAKOTCA paBHbIMW e4qUHULLE.

HacTosiLel Tabnuue, Bce NapameTpsl GUHApHOTO B3auMopeii-

12
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Tabnunuya A3 — KoahduLMeHTsl 1 NokasaTenn cTeneHen 6espasMepHbIX KOMMNNEKCOB Ag — Ag

n by n ty 9n In o By & ¥n
1 0,04367901028:100 1 -0,5 0 0
2 0,6709236199:100 1 0,5 0 0
3 -1,765577859:100 1 1 0 0
4 0,8582330241-100 2 0,5 0 0
5 - 1,206513052:100 2 1 0 0
6 0,512046722-100 2 1,5 0 0
7 —4,000010791-10-4 2 4,5 0 0
8 - 0,01247842423-100 3 0 0 0
9 0,03100269701-100 4 1 0 0
10 1,754748522:10~3 4 3 0 0
1 -3,171921605-10-6 8 1 0 0
12 —2,24034684-10-6 9 3 0 0
13 2,947056156:10~ 7 10 3 0 0
14 0,1830487909:100 1 0 -1 1
15 0,1511883679-100 1 1 -1 1
16 - 0,4289363877-10° 1 2 -1 1
17 0,06894002446:100 2 0 -1 1
18 -0,01408313996:100 4 0 -1 1
19 - 0,0306305483:-100 5 2 -1 1
20 - 0,02969906708- 100 6 2 -1 1
21 - 0,01932040831-100 1 5 -1 2
22 - 0,1105739959-100 2 5 -1 2
23 0,09952548995:-100 3 5 -1 2
24 8,548437825-10-3 4 2 -1 2
25 - 0,06150555662- 100 4 4 -1 2
26 - 0,04291792423:-100 3 12 -1 3
27 -0,0181320729:109 5 8 -1 3
28 0,0344590476-100 5 10 -1 3
29 -2,38591945-10-3 8 10 -1 3
30 - 0,01159094939-100 2 10 -1 4
31 0,06641693602:100 3 14 -1 4
32 - 0,0237154959:-100 4 12 -1 4
33 - 0,03961624905-100 4 18 -1 4
34 - 0,01387292044-100 4 22 -1 4
35 0,03389489599:-100 5 18 -1 4
36 -2,927378753-10-3 6 14 -1 4
37 9,324799946-10-5 2 2 -20 -200 |1 1,07
38 -6,287171518:100 0 0 -40 -250 |1 1,1
39 12,71069467-100 0 1 -40 -250 |1 1,1
40 - 6,423953466:100 0 2 —-40 -250 |1 1,1
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Ta6nuya A4 — KoahpuuuenTel {5} n {aj,-} ANnA pacdeTa napameTpos {y} no chopmyre (15)

a;; ANs KOMMOHeHTa J

K % OTaH MNponaH N306yTaH H-byTtaH Wsonen- H-MNeHTaH AsoT Avokcna

= TaH yrnepoaa
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
310 |0 0,03411748 | 0,05515581 | 0,07255968 | 0,06703781 | 0,07751344 | 0,08076395 | 0,01517371 0
4 |11 |0 0,3463844 0,3877078 | 0,3843276 | 0,3101680 | 0,4160334 | 0,3802554 | 0,04907672 0
510 |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 | 0,09967660 | 0,1206911 | 0,007076269 0

Tabnuuya A5 — KoaduyneHtol agna pacdeta 6espasMepHbIX U306apHbIX TennoemkocTei komnoHeHToB CIIT

B WjearnbHO-ra3soBoM COCTOAHUU No dopmyre (27)

by,; ANA KOMNOHEHTa / NpW N, paBHOM
KomMmnoHeHT

0 1 2 3 4
MeTaH 3,98591747 0,0944817883 —0,184059518 0,121670883 0
OTaH 4,04494534 —2,88738414 20,4420998 —36,3289167 241231231
MponaH 3,569984779 —4,14713461 68,4776240 —163,469780 133,087884
N3obyTaH 3,27383299 —4,49009735 114,587546 —290,175169 249,508274
H-ByTaH 1,10821140 26,7646665 18,9823524 —194,636448 240,749363
M3oneHTaH 10,1905588 —104,660203 586,666061 —1150,48022 817,341735
H-[NeHTaH 1,30150258 7,42798405 241,151953 -857,021831 901,466209
Asor 3,50000066 | 0,0003858466241 | 0,0000744623688 0 0
Ovokeng yrmepopa | 3,26743307 3,04166057 —14,4322345 28,2801767 —-17,1064968

Tabnuuya A6 — MonspHele Macchl H-rekcaHa, H-renTaHa, H-OKTaHa W Kucriopoga

KoMnoHeHT MonspHaa Macca M,, Kr/kMonb
H-TekcaH 86,177

H-lenTaH 100,204

H-OKTaH 114,231
Kucnopog 31,9988
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MpunoxeHue b
(cnpaBouHoe)

Mpumepbl pacyeTa TePMOAMHAMUYECKUX CBOMCTB
CXWKEHHOTO NPUPOAHOro ra3a

FOCT P 56851—2016

B.1 MNpumepbl pacyeTa, NpUBEAEHHbIE B HACTOSALIEM NPUNOKEHUU, PEKOMEHAYETCA UCMNONBL30BaThb B Ka4YecTBe Te-
CTOBbIX f@HHbIX NMpU NPOrpaMMHOI peanusayun MeToga pacyeTa TepmoguHamudeckux ceoitcts CIM, kKoTophlid NpuBeaeH

B HacTosLLEeM cTaHaapTe.

B.2 MNpuMepbl pacyeTa npuseaeHsl B ¢popMe Tabnuu,. Mpu sTom B Tabnuue B.1 gaHbl MONSIpHBIE A0/ KOMMOHEHTOB
cMmeceit, umuTupytowmx CII, a B Tabnuyax B.2, 5.3 u b.4 npuBefeHbl pacHeTHbIe 3HA4YEHUA TEPMONHAMUYECKUX CBOWNCTB
ANA 3TUX CMecel NpU COOTBETCTBYIOLWUX TEMNEepaTypax 1 faBneHusx.

Ta6nunya B.1 — MonsipHble 4onu KOMNOHEHTOB cMecel, UMuTUupyrowmux Crr

MonsapHas gona anda cmecei, %
KomroHeHTbl
Ne 1 Ne 2 Ne 3
MeTaH 89,782 95,501 99,007
OtaH 4,552 2,301 0,227
MponaH 0,414 0,291 0,042
M3obyTaH — 0,038 0,005
H-ByTaH 0,144 0,063 0,008
N3oneHTaH — 0,012 0,001
H-TleHTaH 0,119 0,089 0,002
Asor 4,984 1,701 0,708
Hvokeng yrmepoaa 0,005 0,004 -
Tabnuuya B.2— PacyeTHble 3Ha4eHMA TePMOAUHAMUYECKUX CBOCTB ANnA cmecu Ne 1
T, K p, MMa p, Kr/m3 z u, mlc 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 12455 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

Tab6nuya B5.3 — PacyeTHble 3HaYeHUs1 TEPMOAMHAMUYECKNX CBOMCTB ANS cMecu Ne 2
T.K p, MMa p, Krim3 z u, Mic k

100,00 0,1 453,74 0,00444 1450,0 9539,24

120,00 0,1 424,32 0,00396 12549 6682,65

140,00 0,1 390,38 0,00369 1038,3 4208,75
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OkoHyaHue mabnuuybl b.3

T K p, MMa p, Kr/m3 z u, mic k
100,00 1,0 454,42 0,04434 1456,8 964,40
120,00 1,0 425,31 0,03947 1264,5 680,06
140,00 1,0 391,98 0,03671 434,44 1052,8
100,00 3,0 455,92 0,13257 14717 329,15
120,00 3,0 427,44 0,11783 1285,0 235,28
140,00 3,0 395,34 0,10920 1083,0 154,56
100,00 5,0 457,37 0,22025 1486,2 202,04
120,00 5,0 429,49 0,19545 1304,7 146,22
140,00 5,0 398,45 0,18058 1111,0 98,37

Tabnwuuya Bb.4 — PacyeTHble 3Ha4eHUs TEPMOAMHAMWUYECKUX CBOWCTB ANs cMecn Ne 3

T K p, MMa p, Kr/m3 z u, mic k
100,00 0,1 442,09 0,00440 14459 9242,02
120,00 0,1 412,67 0,00393 1246,2 6408,39
140,00 0,1 378,40 0,00387 1022,4 3955,49
100,00 1,0 442,78 0,04395 14529 934,71
120,00 1,0 413,68 0,03920 1256,1 652,73
140,00 1,0 380,06 0,03657 1037,8 409,37
100,00 3,0 444,28 0,13139 1468,3 319,28
120,00 3,0 415,85 0,11698 1277,5 226,23
140,00 3,0 383,55 0,10871 1069,9 146,35
100,00 5,0 445,75 0,21826 1483,2 196,13
120,00 5,0 417,93 0,19399 1298,0 140,82
140,00 5,0 386,77 0,17968 1099,5 93,50
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MpunoxeHue B
(cnpaBouHoe)

COOTHOLEHUA MexXAay NpuBeAeHHbIMMU, aGCOSIOTHLIMM
M OTHOCUTENbHLIMU NOrPELHOCTAMU N3MEPEHUN

B.1 Ecnu ana usmepsemblx napametpos CIIT (gaBneHue, Temnepatypa) B AOKYMeHTaLUWUU Ha MpUMeHsiemble
cpefcTBa usmepeHuii (fanee — CU) gaHel NnpuBefeHHbIE NOrPELLHOCTU, TO OTHOCUTENBHAsA NMOrpeLllHOCTb UX U3MepeHuii
CBA3aHa ¢ NpuMBedeHHON NOrpeLlHoCcTLI0 CnefyoLLUM COOTHOLLEHNEM:

=Y'XN B.1
d v (B8.1)

rie y — npvBefeHHas norpelwHocTs, %,
XN — HOpMUpYloLLee 3HaYeHne napameTpa, YCHeHHO paBHoe AuanasoHy U3MepeHus npumersiemoro CU;
X — U3MepeHHoe 3HaYeHWe napameTpa.

MpuMeYaHune — Ecnu HWxHWIA Npefen usmepeHnin y npumedsemoro CU paseH Hynto, To AnanasoH naMepeHusi
sToro CU paBeH ero BepxHeMmy npeaeny usmepeHui.

B.2 Ecnu ana usmepsiemelx napametpoB ClI (gaBneHue, Temnepartypa, MONsApHbIE AOMN KOMMNOHEHTOB) B AO-
KyMeHTaluu Ha cooTBeTcTBytoWwe CY unu B MeTogMKe M3MepeHuii fJaHbl abcontoTHbIe MOrpeLLHOCT UK pacllMpeHHas
abcontoTHasA HeonpegeneHHOCTb U3MePEHNs 3TUX NapaMeTpoB, TO OTHOCUTENbHAsA MOrPeLLHOCTb UX M3MEPEHUIA cBsi3aHa
¢ abcontoTHOM NOrPELLHOCTLIO UK € pacluMpeHHOW abConoTHON HEONPEAENEHHOCTLIO CriefyoLLMM COOTHOLLEHUEM:

A
8= 1007’(, (B.2)

rae AX — abcontoTHas MOrpeLlHoCTb UK paclunpeHHas abcontoTHan HeonpeaeneHHOCTb U3MepeHUA NapaMeTpa,
X— n3MepeHHoe 3Ha4YeHne napameTpa.
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Buonuorpadus

FocyaapcTBeHHas cnyxba craHfapTHeIX DyHAaMeHTanbHble U3NYecKne KOHCTaHThI
crnpaBoYHbIX AaHHbIx [CCC 237—2008

FocypapctBeHHast cnyx6a cTaHaapTHbIX MeTaH Xuikuii U rasoobpasHblil. TepMofMHaMUYEcKue cBONCTBa, Koad-

crnpaBoYHbIX gaHHeix [CCCH 284—2013 PULMEHTHI SUHAMUYECKON BA3KOCTU U TeNonpoBOAHOCTU Npu Temnepa-
Typax 91...700 K n gaBneHusx 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

FocynapcTBeHHaa cryxba craHfapTHeIX OTaH XWAKWA U rascobpasHblil. TepMoguHaMuyeckue CBOWCTBA, KO-
crnpaBoYHbIX AaHHbIX TCCC 196—2001 PULMEHTHI JUHAMUYECKON BA3KOCTU U TENIONPOBOAHOCTU NpKU Temnepa-
Typax 91...625 K n gasnenusx 0,1—70 MlMa

locypapcTBeHHas cnyxba craHaapTHeIX [TponaH Xuakuii u rasoobpasHelil. TepMoaguHaMmyeckue CBOWCTBA, KO-
cnpaBoYHbIX AaHHbIx [CCC/ 197—2001 PULUEHTBI AUHaMUYECKON BA3KOCTA U TENNONPOBOAHOCTU NpU Temnepa-
Typax 86...700 K n gasnenusx 0,9—100 MMNa

locynapctBeHHas cnyx6a cTaHZapTHbIX A30T XWAKWIA M rasoobpasHblil. TepmoguHamuyeckue ceoictaa, koadpu-
cnpaBoYHbIX faHHbix [CCCH 283—2013 LMEeHTbl AUHaMUYECKOW BA3KOCTU U TeNNOonNpoBOAHOCTU NpU Temnepary-
pax 65...1000 K u gasnenunsax go 200 MMa

locypapctBeHHas cnyxba craHaapTHeIX [uokcup yriepoda XUAKWA U razoobpasHbli. MNOTHOCTL, dakTop CXu-

cnpaBoYHbIX faHHelx F[CCC 96—86 MaeMOCTW, SHTanbNuA, SHTponus, usobapHas TennoeMKoCTb, CKOPOCTb
3ByKa W koadppuumeHT 06bEMHOro pacluMpeHusa npu  Temnepatypax
220 —1300 K n gasnenusax 0,1—100 Mlla

* C yKa3aHHbIMW CTaHjapTaMmu MOXHO O3HakoMWUTbCs B defeparnbHOM UHPOPMaLUMOHHOM (DOHAE TEXHUYECKUX
perfiamMmeHToB W cTaH4apToB.
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YK 665.612.3:533.1:006.354 OKC 75.060

KrtoueBble CnoBa: CXKMXKEHHbIW MPUPOAHLIN ras, MeTof, pacyeTta, TepMOaMHaAMUYECKUE CBOMCTBA
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