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HALUWOHANDBbHGbBIN® CTAHAOAPT POCCUMNCKOMN PEALJEPALUUNMN

A3 MPUPOOHbLIN CXWMKEHHbIN
MeTo4 pacueTa TEPMOAUHAMUYECKNX CBOICTB

Liguefied natural gas. Method for calculation of thermodynamic properties

Jara BBegeHns — 2017—01—01

1 O6nacTtb NPUMEHEHNSA

1.1 HacTtofAwwii cTaHfapT ycTaHaBiMBaeT MeTO[ pacyeta TepMOAMHaAMWYECKMX CBOMNCTB (MNOTHOCTb,
KO3 hULUMEHT CKXMMaAeMOCTuH, nokasaTtesb agnabatbl, CKOPOCTb PacnpoCTpaHeHUs 3ByKa) CXKMXKEHHOro npu-
poAHOro rasa no M3MepeHHbIM 3HaYeHUAM AaB/ieHus, TemnepaTypbl U MOMAPHbLIX f0O/eli KOMNOHEHTOB.

1.2 HacTofAwunii cTaHgapT NPMMEHSAT AN pacyeTa TEPMOLUHAMUNYECKUX CBOWCTB CXMXEHHOTO MPUPOA-
HOro rasa npu gasneHunax go 5 MlMa BkUNTENbHO M TemnepaTypax oT 100 go 140 K.

1.3 MeTog 1 anropuTMm pacyeta TepMOAMHAMUYECKUX CBONCTB, NpMBELEHHbIEe B HAcCTOsALWeEM cTaHaapTe,
MOryT 6bITb MCNOMb30BaHbl Npu pa3paboTke NporpammHOro obecnevyeHus BblUMCAUTENel pacxofa CXWXEeH-
HOro NPMpPoOAHOro rasa.

2 HopmaTBHbIe CCbI/IKA

B HacToAweMm cTaHgapTe UCNONb30BaHbl HOPMATUBHbLIE CChIJIKUM Ha criefylolwme cTtaHfapThl:

FOCT 8.417 FocypapcTBeHHasa cuctema obecnevyeHnss eguHCTBa M3MepeHuin. EguHnLbl BENNYKH

FOCT 31371.1 a3 npupofHblii. OnpefeneHne coctaBa MeTo4OM ras3oBOli xpomaTtorpaguu C OLEHKOW
HeonpepgeneHHocTn. Yacto 1. PyKoBOACTBO MO NMPOBEAEHNI0 aHanmsa

FOCT 31371.2 a3 npupoaHbii. OnpegeneHne coctaBa MeTO40M rasoBOoi xpomaTtorpacum ¢ OUEeHKOo
HeonpeAeneHHOCTM. YacTb 2. XapakTepucTUKn N3MEPUTEIbHOW CUCTEMbl U CTaTUCTUYECKUE OLEHKN AaHHbIX

FOCT 31371.3 a3 npupogHblii. OnpegeneHne coctaBa MeTOAOM ras3oBOli xpomaTorpaguum C OLEHKOW
HeonpegeneHHocTn. Yacte 3. OnpegeneHune Bogopoja, renusa, kacnopoga, asoTa, guokcupga yrnepoga wu
yrnesogopogos fo C8c ncnosnb3oBaHMeM ABYX HacafO4YHbIX KOJTOHOK

FOCT 31371.4 a3 npupofdHblii. OnpegeneHne coctaBa MeTOAOM ras3oBoli xpomaTorpaguum C OLEHKOW
HeonpepeneHHocTn. Yactb 4. OnpegeneHne asota, guokcupga yrnepoga un yrnesogopogos Ci—C5wu C6+ B
naéopaTtopun M C NOMOLLbIO BCTPOEHHOW N3MEPUTEeNbHOW CUCTEMbl C MCNONb30BAHWEM ABYX KOMTOHOK

FOCT 31371.5 a3 npupofgHblili. OnpegeneHne coctaBa MeTOAOM rasoBOli xpomaTorpaguu C OLEHKOW
HeonpepeneHHocTn. Yactb 5. OnpepeneHne asoTa, guokcupga yrnepoga u yrnesogopogos C1—C5wu C6+ B
na6opaTtopuun 1 NpyU HENPEpPbLIBHOM KOHTPOJIe C UCMNOJIb30BaHMEM TPeX KOJIOHOK

FOCT 31371.6 a3 npupogHblii. OnpegeneHne coctaBa MeTOAOM ra3oBOli xpomaTorpaguum C OLEHKOW
HeonpegeneHHocTn. Yactb 6. OnpegeneHne Bogopoja, renus, kucnopopga, asoTa, guokcupga yrnepoga wu
yrnesopopofos C1—C8c ncnonb3oBaHneM Tpex KanuanAapHbIX KOJTOHOK

FOCT 31371.7 a3 npupofgHblii. OnpegeneHne coctaBa MeTOAOM ras3oBOli xpomaTorpaguum C OLEHKOW
HeonpegeneHHocTu. YacTb 7. MeToguKa BbINO/IHEHUSA U3MEPEHUA MONAPHOW AO/N KOMMNOHEHTOB

FOCT P 53521 MepepaboTka NpUpoAHOro rasa. TepMUHbI 1 onpegesneHns

FOCT P 55892 O6bekTbl Ma/iOTOHHaXHOro MpPoM3BOACTBA W NOTPEOAEHUA CXMUXKEHHOTo NPUPOLHOTO
raza. O6uwme TexHuyeckme TpeboBaHusa

M3pgaHve ochuumnanbHoe
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MpumeuyaHue — lMpu NOML30BAHUM HACTOSILLMM CTaHAAPTOM Lie/1ecoo6pasHo NPOBepUTb AeACTBUE CCbITOUYHbIX
CTaHAApPTOB B MH(POPMALMOHHON cucTeMe 06LLEro Nob30BaHUA — Ha ouuManbHOM caiiTe ®eaepanbHOro areHTCcTBa no
TEXHUYECKOMY PErysiMpoBaHnio U METPOJIOMUN B CETU VIHTEPHET WK MO EXEroAHOMY MHGOPMAaLMOHHOMY yka3zaTento «Ha-
LMoHa/IbHbIE CTaHAAPTbI», KOTOPbIV ONy6AMKOBaH MO COCTOSIHUIO Ha 1 iHBapsl TEKYLEro roaa, ¥ no BbiNyckam exemecsiy-
HOr0 MHPOPMALMOHHOTO yKasaTens «HaunoHabHble cTaHAapTbl» 3a TeKyWwuit rod. ECaM 3aMeHeH CCbINIoYHbI cTaHaapT,
Ha KOTOpbIi JaHa HefaTUpOBaHHAs CCblSKa, TO PEKOMEHAYETCA UCMO/b30BaTh AECTBYIOLYI0 BEPCUIO 3TOTO CTaHA4apTa
C Y4EeTOM BCEX BHECEHHbIX B JlaHHYI0 BEPCUI0 M3MEHEHWIA. ECIM 3aMeHeH CCbINOYHbIA CTaHAapT, Ha KOTOPbIA AaHa gaTu-
poBaHHas CCblKa, TO PEKOMEHAYETCA WMCMO/b30BaTh BEPCUIO 3TOrO CTaHAApTa C ykas3aHHbIM Bbille FOLOM YTBEPXAEHWS
(NpuHsTKSA). ECnv nocne yTBepXAeHWsl HAaCTosLWEero cTaHaapTa B CChIIOYHbINA CTaHAAPT, Ha KOTOPLINA faHa AaTMpoBaHHas
CCbl/Ika, BHECEHO M3MEHEHWe, 3aTpariBaioLiee NosIoKeHNe, Ha KOTOPOoe JaHa CCbifika, TO 3TO MOJIOKEHNE pekoMeHayeTcs
NpUMeHsTL 6e3 yuyeTa JaHHOTO N3MeHEeHUs. EC/n CCbloYHbIl cTaHA4apT OTMEHeH 6e3 3aMeHbl, TO MOJIOKEHUEe, B KOTOPOM
[laHa CCbIfIKa Ha Hero, PekoMeHAyeTCs NPUMEHATb B YacTW, He 3aTparmealoLleit 3Ty CCbIKy.

3 TepMuHbI, onpeaeneHns N 0603HaYeHs

3.1 TepmMuHbI U onpeaenieHns

B HacTofAwem ctaHpgapTe npumMmeHeHbl TepMuHbl no TOCT P 53521 n FOCT P 55892, a Takxe cnegyto-
lMe TEPMUHbI C COOTBETCTBYHLWUMN OoNpefeseHUAMN:

3.1.1 wunpeanbHO-ra30BOE COCTOAHME: YCNOBHOE COCTOSAAHME ra3a WIM CMecu rasoB, KOTopoe
XapakTepusyeTcss OTCYyTCTBMEM B3aMMOLENCTBMUA MOJIEKYN ras3a, a camum MOJEKY/bl HE UMEKT COH6CTBEHHOIO
obbema.

3.1.2

CXKWKEHHbIW NPUpPOAHbIA ras; CMI: MpupoaHblii ra3, CKWXKEHHbI nocne nepepaboTKM C Lesbio xpa-
HEHWA MAW TpaHCNOPTUPOBaHMUA.
[FOCT P 53521—2009, cTatba 5]

3.1.3

perasngukaumnsa (CXMXEeHHOro NpuUpoaHOoro rasa): lNMepeBoj CXUXEHHOro NPUPOAHOro rasa B raso-
o6pa3Hoe COCTOsIHUME MYTEM €ro HarpeBaHWs U ncnapeHus.
[FTOCT P 55892—2013, nyHKT 3.26]

3.1.4 nokasaTtenib aanabartbl: TepmoguHamuyeckoe ceolicteo CIIN, xapakTepusylwu,ee npouecc, npo-
ncxoaawmnii 6e3 TenioobmMeHa € oKpyxatluieit cpenoil.

3.1.5 CKOpPOCTb pacnpocTpaHeHUA 3BYyKa (CKOpOCTb 3Byka): TepmoanHamuyeckoe cpoiicteo CII, xa-
pakTepusyloliee CKOpPOCTb pacnpocTpaHeHuns ynpyrux sonH B CIMI.

3.2 O603HauyeHus

OCHOBHble yC/0BHble 0603Ha4YeHUs PU3NYEeCKUX BENUYUH, NPUHATbIE B cTaHgapTte, npueefeHbl B Tab-
nuue 1. O603HaYeHNsa eguHNL BEIMYUH NpUBEAEHbl B COOTBETCTBUM C TpeboBaHusamu FOCT 8.417.

Tabnuya 1— O603HaYeHMA PU3NYECKNX BENNYMH

YcnoBHble 0603HaYeHNs HanmeHoBaHMe BeNNYUHbI O6o3HaueHne eAnHNLbl BEMNYNHbI
R YHuBepcanbHasa rasoBasi NocTosiHHas, R = 8,314472 [1] kx/(kmonb-K)
r TepmoguHamunyeckasa temnepartypa K
P AbcontoTHoe fasnexHve MMMa
7 CKOpOCTb 3BYyKa m/c
X MonspHasa gona komnoHeHta CIr 1
z KoathchmuneHT oxmmaemoctn, Z =103p / (RpT) 1
K MokasaTesib agnabaTsl 1
p MnoTHOCTb Kr/m3
=) MonsipHas ns0THOCTbL KMOb/M3
5 OTHOCUTEIbHAsA NOrPeLUHOCTb (fasiee — NOrpeLHOCTb) %
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B cTaHgapTe Takxe MCNONb3YKTCA cneayruine CUMMBObI U HUWKHUE UHAEKCHI AN 0603HAYeHUS:

{} — MHoXxecTBa, HaNnpumMep MONSAPHbLIX foNei KomnoHeHToB CMI {x,}, MONApPHbIE MacCbl KOMMNOHEHTOB
cnr{vigwvr.n,

/,y— (pu3nyecknx BeNUYMH Ans i,j-ro komnoHeHTa CMr;

Kp — PU3MYECKON BESIMUYNHbI B KPUTUYECKOIM TOuKe.

4 MeTopg pacyeTa TepMOANHAMMUYECKMX CBOMCTB CXMXEHHOIo NMPUPOAHOro rasa

MeTop pacyeTta TepMogunHamuyeckmx csoictes CIMNI ocHOBaH Ha NPUMEHEHUN paclWIUPEHHOro NpuHumna
COOTBETCTBEHHbIX COCTOSSHWI K ypaBHEHMUIO COCTOSAHWA MeTaHa [2] Kak OCHOBHOro komnoHeHTa CMI. MeTtogo-
norna NpUMeHeHUs 3TOro nNpuHumMna kpatko npuBegeHa B A.1—A.4 (npunoxeHune A).

MpumevyaHune — Ana pacyeta nnotHocTn CIMI npy Temnepatype He 6onee 115 K n abconoTHOM faBneHnn oo

0,15 MlMa BK/IHYMNTENBHO, KpOME NPUBELEHHONO B HACTOSALEM pasfesie MeToda pacyeTa TEPMOLMHAMWUYECKUX CBOMCTB,
JonyckaeTca NPUMEHSITb MoauMLMpoBaHHbIA MeToa Knoseka-MakkuHaum [3].

4.1 MeTopa pacyeTa NJIOTHOCTU M KOahpuymneHTa CXMmMmaemocTun

4.1.1 MnoTtHocTb CIMI paccyuTbiBalOT No popmyne
p = M pnk(o, (1)
roe M — monsipHas macca CII, Kr/kMonb;
pnk— nceBAoOKpuUTMYeckaa monsapHas naoTtHocTe CIMI (cm. popmyny (9));

w— npuBefeHHas NAOTHOCTb.
MonsapHyto maccy CII paccuuTbiBaloT no popmyne

MEX*M 6)

/=1

roe Mj — monsipHaa macca /'-ro komnoHeHTa CIMI, 3HaYeHWUs KOTOPOI AN KaXA0ro KOMMNOHEHTA NPUBEAEHDI
B Tabnunuax A.1 n A.6 (npunoxeHune A);
N — umcno komnoHeHToB CHI.
4.1.2 MpuBeneHHY NAOTHOCTb O NMPU U3MEPEHHbIX (3afaHHbIX) 3HAYEeHUAX AaB/eHus, TemnepaTtypbl 1
MONSAPHBbIX Aoneli kKomnoHeHToB CIMI onpefensaioT U3 peweHna cnegylouero ypaBHeHuns
a = cor(l + AO)/znK 3)

roe 1 — npuvBeAeHHOe fJaB/ieHue;

T — npuBefeHHaa Temneparypa;

AQ— Ge3pasmepHblii komnnekc (cMm. 4.1.2.2);

znK— nceBAOKPUTUYECKUA KO PULNEHT CXUMAEMOCTHN.

41.2.1 MpuBefeHHble 3HaYeHUA gaB/ieHNa A, NNOTHOCTM O M TeEMMNepaTypbl T, a TakXe NcesBaoKpuTnYe-
CKNIA KO3 PULMEHT cXnMaemocTn zrKpaccuynTeiBaloT no hopmynam:
n=ppx (4)
0)=p/prk ()
* = TITTK (6)
zrK= 0,291 -0.08Q, )

roe pnk— ncespokputnyeckoe gasnexHve CIIT,
pnKk— nceBAoKpuTMYeckaa MonspHas nnaoTHocTb CIT;
Tk — nceBpokpuTudeckas temnepartypa CIrT;
Q — aueHTpuyeckuit cpaktop Mutuepa CIMT.
BennuunHbl NceBAOKPUTUYECKUX 3HAYEHWI AaBneHWs, MONSAPHON NNOTHOCTM W Temnepatypbol CIMI, a
Takxke 3HayeHue aueHTpuyeckoro caktopa Mutuepa CMI BblUMCAAT N0 hopMyiam:

Pnk=1°-3KPn/l AK. (8)
8
Prk — 9)
N N
X X */xjai
=1y r + bl
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N N 3 05
. 1\1/3 / 1\1/3 !
7nk = 0>125pmk® A XiXja( WP-pl) "~y p -y *Y(7kpl V - (10
I=1j=1
Q=X XA- (11
/=

roe {40 v {My} — monspHas macca KomnoHeHToB CIMT;
{PxpA, v {pKkpy} — KpuTu4yeckas NAOTHOCTb KOMNOHeHTOB CIIT;
{rpf} v {Ty} — KpuTuueckaa TemnepaTtypa KoMnoHeHToB CIT;
{£20, — cbakTop Mutuepa KkomnoHeHToB CMT;
{a,y} n {p#— napameTpbl GUHAPHOrO B3aMMoLeiCTBUSA;

N — uncno komnoHeHToB CIII.
3HayeHUs MONAPHOI MaccCbl, KPUTUYECKMX 3HAYEHWIA MAOTHOCTM U TemnepaTypbl komnoHeHToB CIIT,
a Takke 3HadyeHua cdaktopa NMutyepa komnoHeHToB CIMI npuBegeHbl B Tabnuue A.l (npunoxeHue A), a 3Ha-
YyeHMs napameTpoB 6MHApPHOro B3ammogeicTeus — B Tabnuue A.2 (NnpunoxeHue A).
4.1.2.2 bespasmepHblii komnnekc AO paccunTteiBatloT no opmyne

40

A =" AN (12)

n=1

raoe {bn} — Ko PUUMEHTHI, 3HAYEHUS KOTOPbLIX NpUBeAeHbl B Ta6nuue A.3 (npunoxeHue A);
{cpn}, {Xn} — pyHKUUN NpUBEAEHHbIX 3HAYEHWI MAOTHOCTW O U TeMnepaTypsl T.
®YHKLMUN NPUBEAEHHbIX 3HAYEHUA NAOTHOCTU M TemnepaTypbl {cpn} u {XM} paccunTbiBalOT N0 hopmMynam

[k ¥27¥3 ) NN|/4c0*5T76) " exp AN/.|Co¥2T¥3jn , N < 36

én = anT® '121¥3 -enJ + (13)
(\[/1co¥2T1¥3 )" (\]/4CcO¥5T¥6) " exp 2+ M>37,
+pn \[/A00¥5TY6 r — Tn
d2rn ~d5M +9nbmM2 A 2 300 NN 36
Xn= (14)

and2 (p100r 2173 -1 [ 172 21% -

/ aoar\~1 / ., \-1 +®2'n -®67n- n " 37>
Pnos (h4aco¥57¥6) - yn [\)/4CH#5T¥6 |

roe {an}, {an}, {pn}, {en}, {yn}, {rn}, {tn}, {IN} — koacppuLMeHTb 1 NokasaTenun cteneHei, sHaAaYEHNsA KOTOPbIX NPU-
BeAeHbl B Tabnunue A.3 (npunoxeHue A);
\(/1, \|/2, +m.®6 — napameTpbl, KOTOPbIE paccyuTbiBalOT No hopmyne

N
V/=8/ + X xyay/*/ = * 2...... 6- (15)
¥l

roe {54, {ayd — koadpcpnymeHTbl, 3HA4YEHUSA KOTOPbIX NpuBeAeHbl B Tabnuue A.4 (npunoxexHue A);

N — uncno komnoHeHToB CIrI.
4.1.3 PeweHne ypaBHeHuns (3) ocywecTBNAOT 3P PEKTUBHLIMU YACNEHHBIMW MeToAamMu, MCNONb3ysa 3a-
AaHHble 3Ha4YeHUs TemnepaTypbl, AaBAeHUA U MOoNsapHbix gonei {x4 CMNr (cm. 5.2.4).

4



FOCT P 56851—2016

4.1.4 KoathbdunymeHT cxumaemocTtn CII paccunmTbiBaloT no gopmyne
z=1+Aq, (16)
roe AO— 6e3pasmepHblii komnnekc (cm. 4.1.2.2).

MpumeyvyaHune — bespa3mepHblii komnnekc /10 B hopmyne (16) paccunTbiBAOT NPU 3aaHHbLIX 3HAYEHUSX
(T, {x.}) v HaligeHHOM B pe3ynbTaTe pelieHVs ypaBHeHUA (3) 3HaYeHUV NPUBEAEHHON MIOTHOCTU (CO).

4.2 MeTop pacueTa nokasaTesisi aamabatbl U CKOPOCTU 3BYyKa

4.2.1 Moka3atenb agnabatbl N CKOPOCTb 3ByKa paccyuTbiBaloT no hopmMmynam:

1+ A, + A+ >R)2/(cpOr - 1+ N13)

17)
RT -n05
n=«M0 v LHAIH(L+02) /(cpor _1+A3) (18)
roe /U, A2 A3— 6e3pa3smepHble komnnaekcol (cm. 4.2.2);
M — monspHaa macca CNI, kr/kmonb (cm. 4.1.1);
CpQr — 6es3pa3mepHas nsobapHas tennoemkocTb CIMI B ngeanbHo-ra3oBomMm coctosiHum (cm. 4.2.3).
4.2.2 bBes3pasmepHble komnnekcol /L, A2 n A3 paccuntbiBatoT no popmynam:
40
A =Xbnd[X"(X»+D)+X<»"] m (19)
n=1
40
r2 = Xbndn[x n(¥Yn+ 1)+ Xtn]. (20)
7=1
40
N3 =-Xbno,ly,(Y,+D+VY,,]. (21)
[7=1

Koadpdouumentol {bn}, dyHkumn {dn} n {Xn}, exoaawumne B dpopmynsl (19) — (21), Te e camble, KOTOpble
BXOASAT B (hopMynbl pacyeTa 6e3pasmepHoro komnnekca A0 (cm. 4.1.2.2). OcTtanbHble gyHkunn {{Xw}, {Xw},
{Yn}, {Yx}) oT npuBeaeHHbIX 3HAYEHMNIT NAOTHOCTK (W) U TemMnepaTypbl (T) BLIYUCAAIT N0 POPMYy/aMm:

anv'{ (v2'n)2 2 3n. n<36

X(an — 22)
anil/2|2i|/w't2x't 3—j\|/ (0" 2x""3 +
n>37,
+|:yjY§ 2|h400%5T"6] —yn |x|/4co,5T/6]
InVi" X*2% 31n(0" Znx~dn’ n - "6
m=< (23)

and2¢)3 (2 pi(o')2r' /s —ij Y3+

2- / -1

/ \—4
+PnV5°6 2(\'/4@*/5T']/6) —yn
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V3m-wWn +9nV{*3In ~ 2" 3In, n <36

(24)
a n\l/3 (w/1a)'[/2T')/s - IW lcow2T”3 -
/ \—1 / \— = ¥3m-~6"n- n ™37
Pny6 Ivifdco~5t~6]  —Yn |\|[/4co|/5tV6 |
onv'{ (¥Y3'n? ~ 2nrilln>n" 36
(25)
any § |2v]|/1lco't/2TV3 -1ljv |/1<:c>'|'2Tya *
2- / V-1 / V-1
+Pny'e 2(\|[/4a )" T¥6) -y n |\|[/4a)u'5T'*/6 )

KoadppuumneHTol 1 nokasatenu ctenenein ({an}, {%}, {pn} {en}, {yn}, {rn}, {tn}, {I}), a Takxe napameTpbl
(ifv 2, Wv/6), Bxogawmne B hopmynbl (22) — (25), Te e camble, KOTOpble BXOAAT B QOPMY/bl pacyeTa 6e3-
pasmepHoro komnaekca AO (cm. 4.1.2.2).
Be3pasmepHyto nsobapHyt tennoemkocts CMNI B ngeanbHoO-ra3oBomM coCTOsHMM cpOr paccuymMTbiBAOT MO
dopmyne
N

cpor = A xicpOri> (26)
/=1

roe {c O/} — 6e3pa3mepHble n3obapHbie TENN0EMKOCTU KOMNOHEeHTOB CIMI B ngeanbHO-ra30BOM COCTOSAHUMN;

N - uucno komnoHeHToB CII.
Be3pa3mepHbie n3obapHbie TensoeMkocTn komnoHeHToB CIMI {cpOr/} paccuntbiBatoT No popmyne

r
cpor/ —~  bn/ (27)
n=o VTkp/)

rae {bn} — koadpduuneHTbl ypaBHeHua gna /-ro komnoHeHnta CINT;
T/ — kpuTunyeckaa Temnepartypa Ana /-ro komnoHeHTa CII, koTopasa npuBegeHa B Tabnuue Al
(npunoxeHue A).
Koadhpuumentol {bJif cbopmynbl (27) npuseneHbl B Tabnuue A.5 (npunoxeHue A).

5 AJITOpUTM pacyeTa TepMOANHAMUYECKMX CBOMCTB CXWKEHHOIO NPUPOAHOro
rasa

5.1 MicxoaHble fAaHHble

5.1.1 NcxoAHbIMW AaHHbIMUW A1a pacyeTa TeEpMoAMHaMuMyecknx ceoincte CMI sasnsawTCcs:

- MONApHblEe [0 KOMNOHeHTOB CIMI {xM;

-abconwTHoe fasneHune CIT;

-temnepartypa CII.

5.1.2 MonsapHble gonn komnoHeHtoB CIMI (nocne perasndukaynn) onpefensdaoT xpomatorpagunyeckum
aHanm3om no FOCT31371.1— FOCT 31371.7. N3mepeHUs MONAPHbLIXA0NEH KOMIOHEHTOB MOTYT BbINOMHATLCSA
KakK NOTOKOBbIMW, Tak N nabopaTopHbIMKU XpomaTtorpadamu.

MpumevyaHune — lMpn pacuete TEPMOANHAMUYECKUX CBOWCTB ONpeaenieHHble XxpomaTorpagmuyecknum aHann3om
3HAYeHUs1 MONISIPHLIX Aoneil KoMNoHeHToB CIMIT UCNOMb3YIOT B AOMSX eANHULbI.

6
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5.1.3 N36bITouHOEe aaBneHne CMI M3MepstoT C NPUMEHEHWEM COOTBETCTBYIOLLIUX CPeACTB U3MEPEHWIi.
Ons pacyeTa abCONMOTHOIO AAaB/IEHUS NPUMEHSIOT CrieAyowylo hopMyny:

P ~ ™36 + "atm’
rae pusb — m3bbiTouHoe gasneHune CIT;
patMm — aTtmocepHoe gaBfieHue.

5.1.4 Temnepatypy CIMI unsmepsawT C NpUMEHEHWEM COOTBETCTBYWUWUX CPeAcTB WU3MEpeHuii, Kak
npasuno, B rpagycax Uenbcua. Ona nepeBofa u3MepeHHoil Temnepatypol t, °C, B Temnepatypy I, K
NPUMEHAIT creaylolyo hopmyny:

T=t+273,15. (29)

5.2 AnropuTtm pacderta

5.2.1 PaccunTbiBalOT NceBaoKkpuTuyYeckme napameTpsl (znK pnk, pnk, 'nk) 1 aueHTpuyeckuii paktop Murt-
uepa CINr (Q) no opmynam (7) — (11).

5.2.2 PaccunTbiBatoT napametpsbl \j/1, \Ni2, ...,\)/6 no dpopmyne (15) u monapHyto maccy CMI no dhopmyne (2).

5.2.3 PaccunTbiBalOT PYHKLMUM NPUBEAEHHbIX 3HAYEHUI NAOTHOCTU U TemnepaTtypbl {dn}, {Xn} no dpopmy-
nam (13) un (14), a {Xw,}, {Xx,}, {Yn}, {¥YTn} — no popmynam (22) — (25).

5.2.4 Pac4yeT npuBeAEHHOW MNNOTHOCTM (CO) OCYLW,ecTBASETCA B pe3ynbTare pelweHus ypaBHeHus (3).
3HayeHMe HayanbHOro NPUGANXKEHNA NpuBeAeHHOW naoTHocTu (a>(°)) paBHO 3.

OkoHYaTenbHOe 3HayeHune NpUBeAEHHON NAOTHOCTU (CO) onpedenseTca no meTony HebloToHa B crneayio-
wem uTepaymoHHOM npouecce:

a) NpuBEeAEHHY NNOTHOCTb (COM) Ha K-M MTepauMoHHOM Liare onpeaenstoT U3 BblpaXeHUA:

Oco” = [MTznK/x - |1 + ANK
(30)

<o<> = coM~D) + Aicon,

(/c-])

/c-1
roe 6espasmMepHble KoMMaekcbl Ag " A'€C )

paccunTbiBalT no gopmynam (12) u (19) npy NAOTHOCTU Ha
nTepaumoHHom ware (K- 1), T. e. npu co”-1)
6) ycnoBue 3aBeplUeHUs UTepalLMoHHOro npolecca

laco(/c) / co(A)| < 10-6 . (31)

Ecnun ycnosue (31) He BbINOJSIHAETCA, TO MPOAO/KAT WUTepaLuoHHbI npouecc, BO3BpallasAchb K
nepeyncneHunto a) utTepaumoHHoro npouecca. Ecnum ycnosue (31) BoinonHsieTcs, To ypasHeHue (3) cuutaertcsa
peweHHbIM. Mocne 3TOro paccynTbiBalT MNAOTHOCTL No dopmyne (1) n KOaPPULMEHT CxXUMaeMocTn (z) no
dopmyne (16) npu 0= coM T.e. Nnpun HaliJEeHHOM peleHun ypasHeHuns (3).

PacueT nokasaTtens aguabaTtbl U CKOPOCTM 3ByKa BbINOAHAKT no cbopmynam (17) n (18) npu 3agaHHbIX
(™) n ({x,}) n HalijeHHOM 3HayeHun = co”.

Bnok-cxema n npumepsbl pacyeTa TepmoguHaMmumyeckux ceoiicts CII no npegcrtasneHHOMY B cTaHfapTe
meToAy nNpuBefeHbl, COOTBETCTBEHHO, Ha pUCYHKe 1 v B npunoxeHun b.
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PucyHok 1— Bnok-cxema pacyeta TepMmognHamuyeckmnx csoincts CIr

6 [Jwnana3oHbl MPUMEHMMOCTN MEeTo[a pacyeta TepMogNHaAMUYECKNX CBOWCTB
CXKMXXEHHOTIo rNnpupoaHoOro rasa " ero norpewHoCcTn

6.1 MeTog, NnpuBeAEeHHbI B HacToAWweM cTaHfapTe, NpefHa3HayeH ANSA pacyeTa TepMOAMHAMUYECKUX
ceoiicte CMI B criegyrowmx gvmanasoHax napaMmeTpoB:

- no temnepartype — oT 100 go 140 K BKNHOYMTENbHO;

- no gasneHntw — ot 0,1 go 5,0 MlMa BKNOUYUTESIBLHO.

Mpun 3TOM MONAPHbIE AO0NM KOMNOHEHTOB CIMIT He f0/1XXHblI BbIXOAUTL 3a AMana3oHbl, KOTOPble NPUBELEHbI
B Tabnuue 2.

Tabnuya 2— KomnoHeHTbl CMIM 1 gnana3oHbl MOASAPHLIX A0/€/ KOMNOHEHTOB

KoMnoHeHT [nanasoHbl MONAPHBIX gonei
MeTtaH 0,89 <xCH#4<1,0
OT1aH XpoHe < 0,07
MponaH Xr H <0,02
°3H8
ByTtaHbl B cymme XBaH 1o < 0.009
MeHTaHbl + BbiCLINE xcsH12+sucw - °.°035
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OKOH4aHne Tabnmupl 2

KoMnoHeHT [unanasoHbl MONSAPHBIX foMNel

A30T + KUCI0pO[, xn2+02- °'05

[wnokcung yrnepoga XCco02 ~ 0,0003

MpnmeuvaHuns

1 MonsipHble 40NN OCTasIbHbIX KOMMOHEHTOB He NpesbiwakT cymmapHo 0,001.

2 [nAa wvcKlYeHUss BO3HWMKHOBEHWS AOMOSTHUTEIbHON MNOrpelHocTM pacyeta TepMOAWHAMUYECKMX CBOWCTB
HeobXo4MMO MOJIAPHYID Maccy CMecu paccuyuTbiBaTb Mo popmysie (2) C y4eTOM BCEX KOMMOHEHTOB, MOMApHasa [oNns
KOTOPbIX He paBHa Hy/l0 (MONIAPHbIE MACChl KMCNOpPoAa, H-TekcaHa, H-rentaHa u H-oKkTaHa npueefeHbl B Tabnuue A.6
npunoxexunsa A).

6.2 MorpewHoOCTU MeToga pacyeTa TepMogmHamwmyeckux csoictes CMI ¢ gnanasoHamy MOAAPHbIX
[oNnein KOMNOHEHTOB, KOTOpPble NpeacTaBfeHbl B Tabauue 2, 1 BO BCeEM Auana3oHe TemnepaTtyp W gaB/ieHuid,
npuBefeHHbIX B 6.1, C 4LOBEPUTENIbHON BEPOATHOCTHIO 95 % He npeBbIWaloT:

- ANa nnoTHocTn 6pmM— < 0,3 %;

- ona KoauumeHta cxmumaemoctn 8Zm— < 0,3 %;

-ANA cKopocTu 3BykKa 8um — <2,1 %;

- AnA nokasartena aguabatel StM-<4,5% .

MprvBeAeHHble 3HAYEHUS NOrPeWwHOCTEN pacyueTa TepMOAMHAMUYECKUX CBOWCTB NOJIyYeHbl B pe3ynbraTe
CpaBHeHWA paccyuTaHHbIX N0 NpeAcTaB/eHHOMY B cTaHA4apTe MeToAy 3Ha4yeHWUid NAOTHOCTU U CKOPOCTU 3BYKa
C fAaHHbLIMX MO NJOTHOCTM WM CKOPOCTM 3ByKa ANS paga cmeceli Tuna CHMI, paccyMTaHHbIMWU MO YpPaBHEHWIO
coctosHua GERG-2008 [4] B gnana3oHe TemnepaTtyp oT 100 go 140 K npu gaBneHuax go 5 MMa (Bkntwuvas

KPUBYIO KUNEHUs).

6.3 MorpewHoOCcTb pacyeta nNaoTHOCTU (8p), kKoahbdumunenTa cxnmaemocTn (82), ckopoctn 3Byka (8J u
nokasaTtensa aguabatsl (bk) c yueTom norpelwHocTM MamepeHus faBneHus, TeMnepaTypbl U MOMSIPHbLIX A0MNel
KoMnoHeHToB CIMI (MCXOAHBLIX AaHHbIX ANA pacyeTa) BbIUNCASAIOT N0 caeaywuM popMynam:

0,5
.2 *2 llv
pm + °pa ( (32)
0,5
Sz Lo+ Szfli (33)
|0,5
'I%IM b g'vzl,u, (34)
\0,5
WA 'Im +87?p (35)
roe 8p M, 8ZM, 8um 1 bKM — norpewHocTM MeToga pacyeTa MAOTHOCTM, KO3 pULUMEeHTa CKMMAeMOCTu, CKO-

8pa, 8zfl, 8ug n bkR

pocTu 3ByKa W nokasatens agmabaTbl COOTBETCTBEHHO, 3HAYEHUS KOTOPbIX Npu-
BefleHbl B 6.2;

— MNOrpewHoCTN pacyeTa NJIOTHOCTU, KO PULMNEHTA CKUMAEMOCTN, CKOPOCTU 3BY-
Ka u nokasartensa apguabartbl COOTBETCTBEHHO, KOTOpble MNOSABNAKTCHA AOMNONHM-
Te/NbHO B CBA3M C NMOrPELHOCTbI0 U3MEPEHNA AaBieHUs, TeMmnepaTypbl U MONSAp-
HbIX gonein komnoHeHToB CHI.

MorpewHocTn 8ppa, 8ra, 8ua v 874 BbIUMCAAKT NO cnegyruwmum gopmMmynam:

0,5
100 ni+2
npa, £ (*4+ f4~) (36)
/=1 -
-0,5
o 100 N+2 ] 2 o
ZR 1 K- 7 “au 37
4 /=1 § )
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-05
100 N*2 )
Sug " |!-1K- } VIFIK~) (38)
N+2
| K (39)
/=1

rae N — uncno komnoHeHToB CIT;

gk— ycnoBHoe o603HaueHue K-ro napamMeTpa NpUMeHAeMbIX AN pacyeTa UCXOAHbIX AAaHHbIX, T.e. M3Me-

peHHble 3HaYeHUs faBfeHus, TemnepaTypbl U MONSIPHLIX foNel komnoHeHToB CMT;

P, Z, U K— COOTBETCTBEHHO, MAOTHOCTb, KO3(h(PULMNEHT CKMMAEMOCTU, CKOPOCTb 3BYKA U nokasaTesib
aanabatbl, 3HAYEHNSI KOTOPbIX PACCUYUTHIBAIOT NPU U3MEPEHHbIX 3HAYEHUAX faBNeHUsl, TeM-
nepaTtypbl U MOAAPHbIX fonel kKomnoHeHtos CHT;

Pgk+, Zgk+, ugk+, kgk+t — cooTBeTCcTBEHHO, MAOTHOCTbL, KOI(PPULUEHT CHMMAEMOCTU, CKOPOCTHL 3BYyKA M No-

KasaTenb agmabaTbl, aNifOPUTM pacyeTa KOTOPbIX NpuBefeH B 6.4;
pok, 1LK, Ugk, kg — cooTBeTCTBEHHO, NJIOTHOCTb, KO3 PULNEHT CKMMAEMOCTU, CKOPOCTb 3ByKa U No-
KasaTesib agmabaTbl, aifOPUTM pacyeTa KOTOPbLIX NpuBeseH B 6.4.
6.4 [4ns ynpoui,eHus anropuTtM pacyeTta 3HaYeHUit KOIPPULNEHTa CKUMAEMOCTH (ZqQ .n ﬁﬂ_) npueeaeH
ANt 6MHAPHOW CMECK C U3MEPEHHbIMWU MOMAPHbLIMU AoNAMU (XM 1 X21), a TakKe NPU U3MEPEHHbIX 3HAYEHU-
ax pgasnenua (pu) n temnepatypbl (TJ. PacueT aHanornyHbix 3HadyeHuit nnoTHoctT (pQ+wu pg ), ckopocTu
3Byka (uq +wu Ugk ) n nokasatens agua6atsl (kg +u kg _) ocywecTsnsioT Tak xe, kak u gns koauumeHTa
CKUMaemocTn Zp N ZR .

B cnyyae 6uHapHoi cmecu popmyna (37) npuobpeTtaeT cnegyunii Bua:

8r KO s (40)

rope z — KOS(*)qZ)VILI.VIeHT CXMMaeMOCTU, 3HAYEeHNEe KOTOPOro paccynmtaHo Npv M3MEPEHHbIX 3HaAYeHUusax pu, 'y,

X n x2U4;
Zgk+ — KOa(pPMUMEHT CKMMAEMOCTHU, 3HAYEHUA KOTOPOro pacCcuuTbIBalOT:

-0na K= 1 npu pu+, T'n, xIn n x2u;
-Ana K =2 npun pn, 7V x1In n x2u;
-Ana K =3 npu pu, v, xInt n x2u,
-4na K=4 npu pu, v, X1 n x2u+;
Z0k_— KO3 (PMUMEHT CXUMAEMOCTUN, 3HAUYEHNSI KOTOPOr0 pacCcYUTbIBAKOT:
-Ana K=1npunpu, ', xn x2u;
-ana fc=2 npn pu, T'n, X n x2u;
-Ana K =3 npu pu, 'n, x1u. n x2u,
-ana K=4 npu pu, v, x n x2u .
Mpu 3TOM 3HaYeHNsA faBNeHuUs, Temnepatypbl U MONSAPHbIX A40/1€/A KOMNOHEHTOB C HMXHUMU UHOEKCAMMU,
BK/OYAKLWMMMN MAKOC U MUHYC, PaccynTbiBalOT No hopmMyam:

Pu+ = Pu(1 + 0,0058p), (41)
Pu- = Pu(L - ° - 0058p)’ (42)
Mt = Au(1 + 0055r)- (43)
T, =Tu('\-0,005b7), (44)
x I+ = x1n(l + 0,0058x1), (45)
x11- = x11(L - ° - 0058xI)- (46)
x2u+ = x2u(l + °.°058x2), (47)
x2u_ = ~A2u(® —0>0058x2), (48)

10



FOCT P 56851—2016

roe B, 8y, 8xl 1 8x2,— COOTBETCTBEHHO, NOTPELWHOCTN UBMEPEHUSI PU, 7Y, X1 U X2, YACNIEHHbIE 3HAYEHUS KO-
TOPbLIX ONpeAenaT B COOTBETCTBUM C NPUMEHAEMbIMU MeToAUKaMU Unn cpefcrtsamu
UX U3MEPEHNA.
COOTHOWEHNA Mexay NpuBeAEeHHbIMU, a6COMIOTHBIMU N OTHOCUTENIbBHBIMU MOTPEWHOCTAMMN N3MEpPEHNIA
AaBneHnsa, TemnepaTypbl U MOMAPHbLIX gosieli koMnoHeHToB CMI npuBeAeHbl B NpUoXeHun B.
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MpunoxeHve A
(ob6s13aTeNIbHOE)

XapakTepuctnyeckne napaMmeTpbl KOMMNOHEHTOB CXMWXEHHOro NPUPOAHOro rasa, KoaduumeHTbl
M napamMeTpbl MeToZa pacyeta TeEpMOANHAMUUYECKNUX CBOICTB CXWMXEHHOTO NPpMpoAHOro rasa

A.l MeToa pacyeta TepmoguHamuyeckux csolicTB CII ocHOBaH Ha NPUMEHEHUM pacLIMPEHHOro npuHUMna
COOTBETCTBEHHbIX COCTOSHWIA K YpaBHEHUIO COCTOSIHMA MeTaHa [2], KoadpmumeHTbl 1 nokasaTtenu CTeneHei KOToporo
npuBegeHbl B Tabnuue A.3 ana 6e3pasmepHbix komniekcos AO—A3.

A.2 C uenbio NpUMEHeHMA ypaBHEHWS COCTOAHWA MeTaHa [2] ANna pacyeTa TEPMOAUHAMUYECKMX CBOWCTB APYrUX
KomnoHeHToB CIMI (Mcknovan guokcup yrnepoga) onpeferneHol npvBefeHHble B Tabnuue A.4 koadduumeHTbl Ans
pacueta napameTpoB {V|/j}, KOTOpble MCNOMb3YTCA B NPUHLMNE COOTBETCTBEHHbIX COCTOAHWI B KayecTBe napameTpoB
cootBeTcTBUA. KoadhpmumeHTbl gns pacyeta napameTpoB {Uj} onpegeneHbl B pe3ynbTate COBMECTHOW 06pabOoTKu
OaHHbIX O MJIOTHOCTU WM CKOPOCTU 3BYKa B OAHO(A3HON 06nactv (KMAKOCTb) U Ha NIMHWUM HACbIWEHUS, NPUBEAEHHbIX B
MexayHapogHom ctaHgapTe [4] n B Tabnmuyax FocyaapCTBEHHON CyX6bl CTaHAAPTHbLIX CNPAaBOYHbIX AaHHbIX [5—7].

A.3 na pacyeTa CKOPOCTW 3BYKa W nokasatensa aguabatbl onpegeneHbl KO3ULUNEHTbI, NpuBeAeHHble B Tabnu-
ue A.5, B pesynbtate 06paboTku AaHHbIX, NONYYEHHbIX MO OPUTMHANBbHLIM YpaBHEHUAM Ana 6e3pasMepHbIX M306apHbIX
TennoemkocTeli komnoHeHToB CIIN B ugeanbHO-ra3oBoM coctosHun u3 [2, 4—8] B gnana3oHe Temnepatyp ot 100 go
140 K.

A.4 [Ina pacyeTa TepmogumHamMmMyecknx cBOWCTB cMeceli Tuna CIMIN onpegeneHbl napameTpbl 6GUHApHOro B3aWMo-
gencTtema komnoHeHToB CII, npuBefeHHble B Tabnuue A.2. 3Tn napameTpbl onpefesieHbl B pe3y/bTate COBMECTHOW
06paboTKN faHHbIX O NJIOTHOCTU M CKOPOCTY 3BYKA BUHAPHBLIX CMeceil meTaHa C ApYyrummn KoMmnoHeHTamu CII (uckniovas
OnoKcug yrnepoaa), paccymTaHHbIX No ypaBHeHUO cocTosHuAa GERG-2008 [4] B anana3oHe Temnepatyp ot 100 go 140 K
1 gasnenuin go 5 MMa.

Tabnuya Al — MonapHasa macca, Kputudyeckue napameTpbl v hakTopbl MuTuepa komnoHeHTos CII

KoMnoHeHT MonsipHas macca L, kr/kmonb V K RQ- kM3 L
MeTtaH 16,0428 190,564 162,66 0,008
OT1aH 30,06904 305,322 206,18 0,098
MponaH 44,09562 369,89 220,4781 0,152
MN306yTaH 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-MNeHTaH 72,1503 469,65 232,0 0,251
A3zoT 28,01348 126,192 313,3 0,040
[Ovokcupg yrnepoga 44,0098 304,1282 467,6 0,225

Tab6nuuya A2 — lMNapameTpbl 6MHAPHOrO B3anMofencTBusi komnoHeHTos CIMI

MapameTpbl 6UHAPHOTO B3aUMOZECTBMS
Mapa komnoHeHToB (/,_/)

«ll h
MeTaH dtaH 0,9939062 0,9932865
MponaH 1,010338 0,9964106
M3o06yTaH 1,029222 0,9798303
H-ByTaH 1,049264 0,9709773
3oneHTaH 1,339956 0,8788424
H-MeHTaH 1,174340 0,9302709
AzoT 1,007886 0,9417593

MpumeuaHnd

1 aijj=ah =PR/npu/*7.

2 au= (=1,0 npu /=y.

3 [nA nap KOMMNOHEHTOB (/,_/), He NpeAcTaBNEHHbIX B HacTosWen Tabnvue, Bce napameTpbl 6MHAPHOro B3anmogen-
CTBVS NPUHMMAIOTCA pPaBHbIMU eguHuLe.
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Ta6nuua A3 — KoadpdhuuneHTbl 1 Nnokasatenu cteneHeit 6espasMmepHbix komnnekcos AO— A3
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Tabnuya A4 — KoadpdpuumnenTol {5} n {ay} ana pacueta napameTtpos (M} no cbopmyne (15)

3, ANA KOMMOHEHTA |

T
g § OTaH MNponaH M306yTaH H-ByTaH M31(_);:H- H-MeHTaH AszoT ﬁﬂg;ﬂ’;’i

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

3 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 0,4160334 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 0,09967660  0,1206911  0,007076269 0

Tab6nuya A5 — KoadhduumeHTbl ana pacyeta 6e3pa3MepHbiX M306apHbIX TennoemMKocTein komnoHeHToB CII
B MAeaslbHO-ra3oBOM COCTOSIHUM no dpopmyne (27)

brjans komnonenTa / npu n, pasHom

KomnoHeHT

0 1 2 3 4
MeTtaH 3,98591747 0,0944817883 -0,184059518 0,121670883 0
OTaH 4,04494534 -2,88738414 20,4420998 -36,3289167 24,1231231
MponaH 3,59984779 -4,14713461 68,4776240 -163,469780 133,087884
M306yTaH 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-MNeHTaH 1,30150258 7,42798405 241,151953 -857,021831 901,466209
A3oT 3,50000066 0,0003858466241 0,0000744623688 0 0
Ovokenpg yrnepoga 3,26743307 3,04166057 -14,4322345 28,2801767 -17,1064968

Tabnuya A.6 — MonapHble Maccbl H-rekcaHa, H-renTaHa, H-OKTaHa 1 kucriopoga

KomnoHeHT Monspras macca Mt kr/kmonb
H-IekcaH 86,177
H-F'enTaH 100,204
H-OKTaH 114,231
Kucnopog 31,9988
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MpunoxeHve b
(cnpaBo4Hoe)

MpumMmepbl pacyeTa TEPMOAUHAMUYECKMX CBOICTB
CXWXEHHOTO NMPUPOAHOro rasa

B.1 MpuMepbl pacyeTta, NpUBEAEHHbIE B HACTOALLEM NPUIOXEHUN, PEKOMEHAYeTCsl UCNofb30BaTh B KauecTse Te-
CTOBbIX A@HHbIX NPY NPOrpaMMHOI peanu3aunnm MeToAa pacyeta TepMoamHammuyecknx ceoiicTs CII, KoTopblii NpuBeaeH
B HaCTosLLEM CTaHgapTe.

B.2 Mpumepbl pacyeta npueefeHsbl B popme TabnuL,. Mpu aTom B Ta6nvue B.1 AaHbl MONSpHbIE 40NN KOMMNOHEHTOB
cmeceit, umutupytowmx Crr, a B Tabnuuax 6.2, 5.3 1 6.4 npuBefeHbl pacyeTHble 3HaYeHNUsi TEpMOAUHAMUYECKUX CBOVICTB
[NSi 3TUX CMeceii Npu COOTBETCTBYIOLWMUX TeMNepaTypax U AaBneHusIX.

Ta6nuuya Bl — MonapHble JONN KOMNOHEHTOB cMeceli, umuTupytowmx CHr

MonsipHas fons ans cvecen, %

KOMMNOHEHTBI

Ne 1 No2 Ne 3
MeTaH 89,782 95,501 99,007
OTaH 4,552 2,301 0,227
MponaH 0,414 0,291 0,042
M306yTaH — 0,038 0,005
H-ByTaH 0,144 0,063 0,008
M3oneHTaH — 0,012 0,001
H-TeHTaH 0,119 0,089 0,002
AsoT 4,984 1,701 0,708
[wnokeng yrnepoga 0,005 0,004 —

Tab6nuuya b.2— PacyeTHble 3Ha4YeHUS TePMOAMHAMNYECKUX CBOMCTB A1 cmecn Ne 1

7, K p, MMa p, Kr/m3 z n, m'c 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

Tab6nuuya bB.3— PacyeTHble 3HaYeHNA TEPMOANHAMUYECKUX CBOACTB 41 cmecn Ne 2

7 K p, MMa p, kr/mM3 Z n mc 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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OkoHuaHve Tabnmupl b.3

('Y

100,00
120,00
140,00
100,00
120,00
140,00
100,00
120,00
140,00

p, Mra

10
10
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

z

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

Tabnuya bB.4— PacyeTHble 3Ha4YeHUSA TEPMOANHAMMYECKMX CBOCTB ANa cmecn Ne 3

16

T K

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, MrMa

0,1
0,1
0,1
1,0
1,0
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

z

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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MpunoxeHve B
(cnpaBo4Hoe)

COOTHOLWEHUA MexAay NpuBegeHHbIMU, abCoMOTHbIMMN
N OTHOCUTEJIbHbIMW MOTPeWwHOCTAMU VISMEDEHI/IVI

B.1 Ecmu pgna unsmepsembix napametpos CIIT (gasneHwe, Temnepatypa) B AOKYMEHTaUUW Ha NPUMeHsieMble
cpefctea n3mepeHuii (qanee — CW) gaHbl NpvBeAeHHblE MOTrPeLHOCTH, TO OTHOCUTEIbHAA NOrPeLIHOCTb UX N3MepeHui
CBfi3aHa C NpMBEAEHHOW NOrpeLlHOCTbI0 C/IeAYOW MM COOTHOLWEHNEM:

(8.1)
rae y — npuBefeHHas NorpewHocTb, %;
XN— HopmupyloLlee 3Ha4YeHMe napameTpa, YAC/NEHHO paBHOe AuanasoHy U3MepeHus npumeHsemoro CU;
X — n3MepeHHoe 3HayeHne napameTpa.
MpumeyaHne — ECAN HWXKHWIA Npegen namepenHuii y npumerHsemoro C/ paBeH Hy/to, TO AuanasoH U3MepPeHUs

atoro C/ paBeH ero BepxHemy npegeny n3mepeHuii.

B.2 Ecin gna n3mepsembix napameTtpos CIIN (gasneHue, TemnepaTypa, MONAPHblE [0/ KOMIMOHEHTOB) B [O-
KymMeHTauumn Ha cooTBeTcTByowmne CA nan B MeToauke M3MepeHuin aHbl abCconoTHble NOrpeLlHoCcT MW paclluMpeHHas
abconoTHaa HeonpeAesieHHOCTb U3MEPEHNS 3TX NapameTpoB, TO OTHOCUTE/IbHAasA MOrPeLUHOCTb UX N3MEPEHWIA cBA3aHa
€ abCo/THON NOrpeLHOCTb0 UK C paclMpeHHon abCoNtoTHOW HeonpeaeIeHHOCTLIO CneayoLWmnM COOTHOLLEHNeM:

8=100- (B.2)

rae Ox — a6conoTHaA NOTrPeLHoCTb WK pacluMpeHHas abcooTHas HEONpPeaeeHHOCTb U3MEPEHNUST NapaMeTpa;
X — W3MepeHHOe 3HaueHne napameTpa.
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lFocypapcTteeHHas cnyxba cTaHgapTHbIX
crnpasBoYyHbIX gaHHbIX TCCC/L 237—2008
lFocypapcTteeHHas cnyxba cTaHgapTHbIX

CcrnpaBoYHbIX gaHHbIX TCCCL 284—2013

ISO 6578:1991*

ISO 20765-2:2015*

lFocypapcTBeHHas cnyxba cTaHAapTHbIX
CnpaBoYHbIX AaHHbIXx TCCCL 196—2001

lFocypapcTBeHHas cnyxba cTaHAapTHbIX
CnpaBOoYHbIX AaHHbIx TCCC/ 197—2001

lFocypapcTBeHHasa cnyxba cTaHAapTHbIX
CnpaBoYHbIX AaHHbIXx TCCCL 283—2013

FocypapcTtBeHHasa cnyxba craHfapTHbIX
CnpaBoYHbIX AaHHbIX TCCCJ, 96—86

Bubnunorpadwnsa

dyHaaMeHTanbHble (U3NYEecKMe KOHCTaHTbI

MeTaH XUAKNA 1N ra3o06pasHblii. TepMoguHaMmMyeckme CBONCTBA, KO3g-
hULMEHTbI AUHAMUYECKO BA3KOCTM M TeNJI0NPOBOAHOCTM Npu TeMnepa-
Typax 91...700 K n gaBneHuax o 100 Mlla

Refrigerated hydrocarbon Static measurement. Calculation

procedure

liquids.

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

OTaH Xugkuin 1 rasoobpasHbliii. TepmognHaMmuyeckne CBOMCTBa, KO3h-
ULNEHTBI AMHAMWYECKON BA3KOCTM M TEM/IONPOBOAHOCTM NpY TeMnepa-
Typax 91...625 K n gasneHusax 0,1—70 MMa

MponaH Xnaknii 1 ra3oobpasHblii. TepmoguHamMmmuyeckmne cBoiCTea, Koag-
OULNEHTBI AMHAMWYECKON BA3KOCTM M TEM/IONPOBOAHOCTM NpY TeMnepa-
Typax 86...700 K n gaBneHuax 0,1— 100 Mlla

A30T XnaKnii 1 ra3oobpasHblii. TepmognHammyeckne cBoiicTBa, Koaddu-
UMEeHTbl AUHAMUYEeCKOl BA3KOCTM M TensonpoBOAHOCTM Npu Temnepary-
pax 65...1000 K n gaBneHunsax go 200 MlMa

[vokena yrnepoga Xnakmii 1 razoobpasHbiii. MNOTHOCTb, hakTop CXu-
MaeMoCTW, 3HTaNbNUA,3HTPONKUA, MU306apHas TEen/10eMKOCTb, CKOPOCTb
3ByKa M KO3(hUUMEHT OO6BEMHOIO paclMpeHns npu  Temnepartypax
220 — 1300 K n paBneHuax 0,1— 100 MMa

* C yKasaHHbIMW CTaHAapTaMuW MOXHO O3HaKOMWUTbLCA B defepasibHOM MHMOPMaLMOHHOM (hOHAE TEeXHUYECKMX

pernameHToB 1 CTaHAapToB.
18
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YOK 665.612.3:533.1:006.354 OKC 75.060

KntouyeBble CnoBa: CXMXEHHbIN I'Ipl/lpO,El.HbIVI ras, Mmetoi pacdyeta, TepMognHamMmunyeckmne cBoiicTBa
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