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Mpeaucnosune
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yctaHoBreHbl B TOCT 1.0—92 «MexrocygapcTBeHHasi cuctema ctangaptusaumn. OCHOBHbIE MOMOXEHUSA»
n NOCT 1.2—2009 «MexrocygapcTBeHHasi cuctema ctaHgaptmsaumm. CTaHaapTbl MEXrocygapCTBEHHbIE,
npaBuna n pekomMmeHaaL M Mo MEXrocygapCTBEHHON cTaHgapTu3aumu. MNpasuna pa3paboTku, NPUHATUS, Npu-
MEeHeHUs!, OOHOBIEHNSI U OTMEHbI»

CBegeHunsA o cTaHpa pTe

1 PASPABOTAH O6LiecTtBOM C OrpaHU4YEHHON OTBETCTBEHHOCTbIO «HayyHo-uccnenoBaTenbCKUN UH-
CTUTYT NPUPOLHbIX ra30B U ra3oBbix TexHonorun — Masnpom BHUUITA3», TexHU4eckMm KOMUTETOM MO CTaH-
Aaptusaummn TK 52 «prpogHbIn 1 CKUKEHHbIE rasbi»

2 BHECEH ®epeparnbHbIM areHTCTBOM MO TEXHUYECKOMY PErynnpoBaHuio u metpornorumn (Pocctangapr)

3 MPUHAT MexrocyaapCTBEeHHbIM COBETOM MO CTaHO4apTM3aumu, METPONorun 1 ceptudukalmmn (Npo-
Tokon ot 27 asrycta 2015 r. Ne 79-1)

3a NPUHATUE Npororiocosaru:

KpaTKoe HanMmeHoBaHue CTpaHbl KO,D, CTpaHbl COKpaLLl,eHHoe HanMeHoBaHMe HalMOoHalrmbHOro opraHa
no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 (Mo ynpaBrneHuo CTpoUTENbLCTBOM) MO CTaHAapTU3aLMm
ApmeHus AM MuHakoHoMuKKK Pecny6nuku ApmeHus
Benapycb BY loccranpapt Pecny6nukn benapycb
KazaxcTtaH KZ loccranpapt Pecny6nukn KazaxctaH
Knprnauns KG KblprelactaHgapT
Mongosa MD Mongosa-Ctangapt
Poccus RU Poccrangapt
YKkpanHa UA MwH3KOHOMPa3BUTUST YKpaUHbI

4 Mpwukasom PenepanbHOro areHTCTBa Mo TEXHUYECKOMY PErynMpoBaHuto 1 metposnorimn ot 30 Hosbps
2015 r. Ne 2075-cT mexrocygapctaeHHbIn ctaHaapT FTOCT 30319.3—2015 BBeeH B AelCTBME B Ka4eCTBe Ha-
LumoHaneHoro ctaHgapta Poccuiickon ®egepaunm ¢ 1 sHapsa 2017 .

5 BBAMEH 30319.3—96

UHbopmayusi 06 usmeHeHUsIX K HacmosiueMy cmaHOapmy rybruKkyemcsi 8 exxe200HOM UHgopmayu-
OHHOM yKazamersne «HayuoHarnbHble cmaHdapmbi», @ MeKkcm U3MeHeHUl U rornpasok — 8 eXeMeCsYHOM
UHGhopMayUOHHOM yKa3zamere «HayuoHanbHble cmaHdapmely. B crniydae nepecmompa (3ameHbl) unu om-
MeHbI Hacmosiu,e2o cmaHdapma coomseemcmesytowiee ygedomeHue bydem ornybruKo8aHo 8 exxeMecsYHOM
UHGhopMayuUuoHHOM yKka3amere «HayuoHanbHble cmaHOapmbly. Coomeemcemeyrow,asi UHghopmayus, yeedom-
JIeHUe U meKcmbl pasmMewaromes makxe 8 UHGhopMayUoHHOU cucmeme obuwieao nonb308aHUsi — Ha oQu-
yuanbHoMm catme ®edeparibHO20 azeHmcemea Mo MexXHUYEeCKOMY pe2yriuposaHuto U Memposoauu 8 cemu
NHmepHem

© CraHgapTunHdpopm, 2016

B Poccuiickon ®egepaumm HacTosiLLMIA cTaHaapT HE MOXET OblTb MOMHOCTLIO UITM YaCTUYHO BOCMPOU3-
BeleH, TMPaXXMPOBaH M pacnpoCcTpaHeH B kayecTBe oduumanbHoro nsaaHus 6es paspellerust degepanbHoro
areHTCTBa MO TEXHWYECKOMY PEryNIMpOBaHMIO U METPONOrn
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M E XTTOoOCYyY.pAPGC CTH BTETUHTHB W CTAHOLAPT

a3 npupoaHbIN
METOObI PACYETA ®U3UYECKUX CBOUCTB
BbluncneHme ¢pusanyeckmx CBOMCTB Ha OCHOBE AAaHHbIX O KOMNOHEHTHOM cocTaBe

Natural gas. Methods of calculation of physical properties. Calculation of physical properties on base
information on component composition

Data BBegeHusa — 2017—01—01

1 ObnacTtb NnpMMeHeHuns

1.1 HacToswwmi ctangapt npegHasHadeH ang pacyeta koaduumeHta ckMMaeMocTu, NNoTHOCTH, No-
Kasatensa aguabatbl, koapuumeHTa UHaMUYECKON BA3KOCTM MPUPOLHOrO ra3da M CKOPOCTU pacnpocTpaHe-
HWs 3ByKa B cpede NpyMpodHOro rasa no M3MepeHHbIM 3HaYeHUsM JaBrneHus, TemnepaTypbl U MOMSPHbIX A40-
nen KOMMOHEHTOB NPUPOAHOrO rasa.

1.2 Hactosawun ctaHgapT NPMMEHSIOT A8 pacyeTa ykasaHHbIX B 1.1 pmanyecknx CBONCTB NPUPOLHOro
rasa npu gaenexusx go 30 MlMa skntodnTensHO 1 Temnepatypax ot 250 go 350 K.

1.3 MeToabl n anropntm pacyeTa (Pr3n4ecknx CBONCTB, NPUBEAEHHbIE B HACTOSALWEM CTaHaapTe, MOryT
ObITb MCNOMNb30BaHbI NpY paspaboTke NPorpaMMHOro obecnevyeHns BblMUCIIUTENEen pacxoaa NPUPOAHOro rasa.

2 HopmaTuBHbIe CCbINKU

B HacTosiem cTaHgapTe MCNoMb30BaHbl CChISIKM Ha CReayLne MEXrocyaapCTBEHHbIE CTaHAaPThI:

MOCT 31371.1—2008 a3 npupoaHbin. OnpeaeneHne coctaBa METOAOM ra3oBoOKM XxpomaTtorpadum ¢
OLEeHKOW HeonpegeneHHocTh. YacTb 1. PyKoBoACTBO Mo NpoBeAeHMo aHanmaa

MOCT 31371.2—2008 a3 npupoaHbin. OnpeaeneHne coctaBa METOAOM ra3oBoK Xxpomatorpadum ¢
OLIEHKOW HeonpeaeneHHOCTU. YacTb 2. XapaKTepuCcTKN N3MEPUTENIBHON CUCTEMbI Y CTATUCTUYECKNE OLIEHKM
OaHHbIX

MOCT 31371.3—2008 a3 npupoaHbin. OnpeaeneHne coctaBa METOAOM rasoBoK XxpomaTtorpadum ¢
oueHKon HeonpegeneHHocTn. Yactb 3. Onpegenenne Bogopoaa, renvs, KUCNopoga, a3oTta, Avokcuaa yrne-
poaa n yrmesogoponos Ao Cg € MCMOMb30BaHNEM [ABYX HaCaA04HbIX KOTTOHOK

MOCT 31371.4—2008 a3 npupoaHbin. OnpeaeneHne coctaBa METOAOM ra3oBoK XxpomaTtorpadum ¢
oueHkon HeonpeaeneHHocTu. YacTb 4. Onpeaenexve asorta, Avokcuaa yrnepoaa u yrnesopopoaos C—Csy
n Cg, B Nabopatopuu 1 C NOMOLLIbIO BCTPOEHHON M3MEPUTENBHON CUCTEMBI C UCMOSb30BaHNEM ABYX KOTOHOK

MOCT 31371.5—2008 a3 npupoaHbin. OnpeaeneHne coctaBa METOAOM ra3oBoK XxpomaTtorpadum ¢
oueHKomn HeonpeaeneHHocTu. YacTte 5. OnpeaeneHve asoTa, Anokeuaa yrnepoga u yrnesoaopoaos C,—Cg
Cg. B nabopartopum 1 npu HeMpepbIBHOM KOHTPOSE C UCTONb30BAHMEM TPEX KOMOHOK

MOCT 31371.6—2008 a3 npupoaHbin. OnpeaeneHne coctaBa METOAOM ra3oBoK xpomaTtorpadum ¢
OLEHKOW HeomnpegerneHHocTn. Yactb 6. Onpeagenenne Bogopoaa, renvs, KUCNopoga, asoTta, Avokcuaa yrne-
poaa n yrmesogopofos C,—Cg C 1CMOMb30BaHNEM TPEX KamnuIinspHbIX KOTOHOK

MOCT 31371.7—2008 a3 npupoaHbin. OnpeaeneHne coctaBa METOAOM ra3oBoK XxpomaTtorpadum c
OLleHKOW HeonpeaeneHHocTu. YacTb 7. MeToguka BbINOMHEHUS U3MePEHNIA MONSPHOW 40N KOMMNOHEHTOB

MOCT 30319.1—2015 a3 npupogHbii. MeToabl pacyeTta dumanyecknx cBoncTts. ObLLME NONOXEHUS

U3paHne ocpuumanbHoe



rocCT 30319.3—2015

MMpumeyaHune —lNpu NONL30BAHNN HACTOSALLMM CTaHAAPTOM Ll,eJ'IeCOO6p83HO NpOBEPUTb A4ENCTBME CChINOYHbIX
CTaH4apToB B MHGOPMALMOHHON CUCTEME obLlero nonbL3oBaHMsA — Ha omumaneHoM cante degepanbHOro areHTcTea
Nno TEXHNYECKOMY perynmpoBaHuio 1 MEeTposiormm B Cetn VHTepHeT unu no eXXerogHomy MH(bOpMaLI,VIOHHOMy yKasarternto
«HaunoHanbHble cTaHgapThl», KOTOPbIN 0I'Iy6J'IVIKOBaH Nno COCTOSAHMIO Ha 1 aHBaps TeKyLlero roga, u no BbinyCkam exe-
MECHAYHOro MHPOPMALMOHHOIO yKasatens «HaunoHanbHble cTaHgapThl» 3a TeKyLU,VIVI rog. Ecnu ccbinoyvHbln cTaHgapt
3aMeHeH (VI3MeHeH), TO Npu NONb30BaHUN HACTOALLMM CTaHAAPTOM clieayeT pPyKoBOACTBOBATLCA 3aMEHALWNM (VI3M6HeH-
HbIM) cTaHgapToM. Ecnn cCbIfnoyHbIn CTaHAapT OTMEHEH 0e3 3aMeHbl, TO NOSIOXKEHUNE, B KOTOPOM [aHa CCblJika Ha Hero,
NPUMEHSIETCH B YacTK, He 3aTparmsatoLLemn 3TY CCbIJIKY.

3 TepMuHbI, onpepeneHnMa n 0603Ha4YeHus

3.1 B HacTosLLEeM cTaHAapTe NpuMeHeHbl TepMuHbl 1 onpegeneHms no MOCT 30319.1.

3.2 OcHOBHble ycnoBHble 0603Ha4YeHUs BENUYMH, NPUHATbIE B CTaHOapTe, npuBedeHsbl B Tabnuvue 2
FOCT 30319.1.

4 MeToabl pac4yeTta hU3nM4eCKMX CBOMCTB NPUPOSHOro rasa

4.1 MeToabl pacyeTa NNOTHOCTU U Ko3adhdhuLumeHTa CXXMMaeMocTun

4.1.1 MNpvBeaeHHy0 NIOTHOCTb NPUPOLHOIOo rasa (0) NPy M3MepeHHbIX (3agaHHbIX) 3HaYeHUsAX aasne-
HWs1, TeMnepaTypbl U MONSAPHbLIX AONEeN KOMMNOHEHTOB NPMPOAHOIO rasa onpeaensioT U3 peLleHns cnepytoLle-
ro ypaBHeHus

n=5t-(1+A,), (1)

rgoe @ — npuBedeHHoe AaBreHUE;
T — MpUBEAEHHas TeMnepaTtypa;
A, — 6espasmepHbin komnnekc (cm. 4.1.1.2).

4.1.1.1 lNpvBeaeHHble aasreHne (1) n TemnepaTypy (t) paccymTbIBaOT No hOpMynam:
7= P/Pon )
t=T/L,, (3)
rae pg,, — napameTtp npuseaeHus Ans Aasnexns, Mrla;
Ly — napameTp npuseaeHus Ana temnepartypbl, pasHbin 1 K.

MapameTp NpvBeAeHVs AN AaBMEHNs paccuMTbIBaloT No hopmMyrne

Pom = 10°KZRL,, 4)

rae Ky — cmeceBoli napametp pasmepa, m/kmonb'’3;
R — yHuBepcanbHas razoBas noctosiHHas (cM. Tabnuuy 2 FTOCT 30319.1).

CwmeceBoii napameTp pasmepa (Ky) paccuuTbIiBaloT no dopmyne

KX:{{ixin’z} +2,§§xixj(Kﬁ—1)(Kin)5/2} , (5)

jiet

riae  NC — 4ucro KOMMOHEHTOB NPUMPOLHOrO rasa;
{Ki} n {Kj} — napameTpbl pasMepa KOMMNOHEHTOB NPUPOAHOrO rasa, 3Ha4eHUs KOTOPbIX NpuBeaeHbl B Tabnu-
ue A.1 (npunoxexue A);
{Kij} — napamMeTpbl GBUHAPHOrO B3aMMOAENCTBUS, 3HAYEHMS KOTOPLIX NpUBEAEHbI B Tabnvue A.2 (npu-
noxexue A).
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4.1.1.2 bespasmepHbiii KOMMIEKC (Ay) PaccyMTbIBatOT Mo dopmyre
58
Ay=>as ™ [ann + (bn - cnknék") u, exp(— c, 8 )] (6)
n=1

raef{a,}, {b,}, {u,} {c,}, n {k,} — KOathdDMUMEHTBI 1 MoKasaTenu cTeneHen, 3Ha4eHNA KOTOPbIX NPUBEAEHbI B
Tabnuue A.3 (npunoxenue A);

{D,}, {U,} — dyHKLUMM MONAPHBIX AOMEN KOMMOHEHTOB MPUPOAHOrO rasa.
®YHKUMM MOMAPHBIX AOMNEN KOMMNOHEHTOB npupoaHoro rasa {D,} v {U} paccuutbiBatoT no opmynam:

B,KZ, 1<n<12

D,=4BKZ-C,, 13<n<18; (7)
0, 19<n<58
0, 1<n<12;
U, = (8)
C,, 13<n<58.

BcnomoratenbHble dyHkuum (C, 1 B,) paccumnTbiBaloT no dopmynam:

C,=(G+1-g,)" (@ +1-q,f* F+1-1,) V™, 9)
Nc Nc " /2
B, = Z:Z:XiijnijEijn<Kin)3 ; (10)
1= =
Nc Nc-1 Nc

G:inGi+ZinX1(Gi;_1)(Gi+Gi)’ (1)

i=1 i=1 j=i+1

Q=3 xQ, (12)
F=§X?Fﬁ, (13)

V:{{ixiE?Q} +2Nii:1§c‘4xixj(vijs_1)(EiEj)5/2} ) (14)

j=i+1

B,y = (G, +1-9,)*(QQ, +1-a)* (JFF +1-1) (858, +1-5.)" x (Ww, +1-w,)", (15)
Eij :E;,/EiEJ , (16)
G,=G,(G +G))/2, (17)

rae {g,}, {a,} {f.}: {sp}, {w,,} — napameTpsbl, 3Ha4eHNs KOTOpbIX NpUBeaeHb! B Tabnuue A.3 (npunoxeHue A);
{E} (G} {Q}, {F}}, {S;}, {W;} — napameTpbl KOMNOHEHTOB NPUPOLHOTO ra3a, 3Ha4eHNUs KOTOPbIX NMPYBEAEHbI B
Tabnvue A.1 (mpunoxexue A);
{Eij*}, {Vij}, {Gij*} — napaMeTpbl GUHAPHOro B3aMMOAEWNCTBMS KOMMOHEHTOB MPUPOAHOro rasa,
3HaYeHMs KOTopbIX NpuBedeHbl B Tabnvue A.2 (mpunoxeHue A).
3
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4.1.2 PelweHne ypaBHeHns (1) ocyLecTBNSAT B MTEPALMOHHOM NpoLecce METOAOM HbloToHa; 3Have-
Hue HavanbHoro npubnkenmna (8(0)) paccunTbiBaloT, UCMONB3Ys 3aAaHHbLIE 3HAYEHUS TEMMepaTyphbl, AaBne-
HUA U MOMAPHbLIX AONe X; NpupodHoro rasa (cM. 5.2.2). MNocne BblMMCNEHNsA NpuBeOeHHOW NoTHOCTH (J) B
UTEpPaLMOHHOM NpoLecce NAOTHOCTb CMECU paccYMThIBaOT Mo hopMyre

p=MKJs, (18)

rae M, — monsipHas macca CMecu, KI/KMOfb;
Ky — cmeceBoii napameTp pasmepa (cMm. opmyny (5)).

MonﬂpHyro Maccy CMeCu paccHuUTbiBaKoT Mo cbopmyne
M, =inMi, (19)

rae  M; — monsipHas macca i-ro KOMMNOHeHTa NPYPOAHOTO rasa, 3Ha4YeHNs KOTOPOW AfSA KaX40ro KOMMOHeHTa
npvBeneHbl B Tabnuuax A.1 n A.9 (npunoxexue A);

NC — 4MCno KOMMOHEHTOB NPMPOAHOrO rasa.
4.1.3 KoappumLmMeHT CXMMaeMoCTN NPUPOLHOro ra3a paccymTbiBatoT No popmyne

z=1+A,, (20)

rae Ay, — 6espasmepHbIn komnnekc (cm. 4.1.1.2).

MpumevaHune — bespasmepHbin komnnekc Ay B hopmyne (20) paccumnTbiBaloT Npu 3afaHHbIX 3HaveHnax (T,
{x;}}) n HageHHOM B pesynbTaTe pelleHns ypasHeHns (1) 3HaueHUn NPUBEOEeHHON MNOTHOCTK (d).

4.2 MeToabl pacyeTa noKasaTtens agnabartbl u CKOPOCTH 3BYKa

4.2.1 MNokasaTenb agnabaTtbl U CKOPOCTb 3ByKa paccyMTbIBAOT NO criegyowmmMm dopMynam:

k=[1+A,+ 0+ AP oy —1+ A2, 21)

0.5

u :{103RM;3T[1+A1 +(1+A,) /(e —1+A3)]} ) (22)

rae Ay, A, nA; — GespasmepHble KoMMIekebl (cM. 4.2.2);

C — 6e3pa3mepHaﬂ |/|306apHaﬂ TENNOEeMKOCTb NPMUpPOAHOro ra3a B ngearibHO-ra3oBomM COCTOA-

pOr
HUK (cm. 4.2.3).

4.2.2 bespasmepHble koMmnekcbl A4, A, 1 Az pacCcynTLIBaOT MO CriedyroLmM opmMynam:

A =S8 b, +1)b,D,+[lo, ~c k8% )b, — k5% +1)-c k28" U, expl-c,5*)} (23)
n=1
A, :isjanabnﬁ (1-u,)[b,D, + (b, —c k5% )U, exp(-c,5% ., (24)
n=1
58
A,=>a,8™t " u, (1 —un)[Dn +U, exp(—cnSkn )] (25)
n=1
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KoadduumneHThl, NokasaTenu cTeneHemn, napameTpbl, PyHKUMK, BXxoasLwwme B oopMynbl pacyeTa (23) —
(25), Te e camble, KOTOpbIe BXOAAT B hopMyribl pacyeta 6espasmepHoro komnnekca A, (cm. 4.1.1.2).

4.2.3 bespasmepHylo M306apHyt0 TEMNOEMKOCTb MPUPOAHONO rasa B uAaearbHO-ra3oBOM COCTOSIHWM
(chr) paccunTbIBalOT Mo hopmyne

Nc
CpOr = ZXiCpOri ’ (26)
i=1
roe {cp0ri} — 6e3pasmepHble n306apHble TENTOEMKOCTU KOMMOHEHTOB MPUPOLHOrO ra3a B naearnbHO-raso-
BOM COCTOSHUU;
NC — 4MCno KOMMOHEHTOB NMPUMPOAHOrO rasa.

3HaveHnst BEnu4mH {cPOri} paccyuTbIBatoT No hopmyne

2 2 2 2
D6 F..0 H,0 J,0 .
C,. =By +C,| —I—— E,|l —%—— G, U I 0i ,i=12,...,Nc, 27
pori = Boi 0'Linh(DOie)} " O'{cosh(FOie)} i 0'Linh(HOie)} " OI{COSh(JOiG)} I 27)
rne =<t

KoadpcpuumenTsl {By}, {Cpi}, {Doits {Egit, {Foit: {Goits {Hoit: {lgit: {Joit: Popmynbl (27) nprseneHs! B Tabnu-
ue A.4 (npunoxeHue A).

4.3 MeTtop pacyeTa ko3achprumMeHTa AMHaAMUYeCKON BA3KOCTU

4.3.1 BA3KOCTb NPUPOAHOro rasda paccynTbiBalOT Mo hopmyne

2,63094 - M2p2/®
+ m

= e A (28)

rie g — BA3KOCTb NPUPOOHOIO rasa B paspexeHHOM COCTOSHMN;
M., — MonspHasa macca npupogHoro rasa (cMm. dopmyny (19));
Pp — NCEBAOKPUTMYECKOE AaBneHne NpupoaHOro rasa;
T,« — nceBaokpuTUYECKas TemnepaTypa NpupogHoro rasa (cM. dopmyny (37));
Au — n30bITOMHAsA COCTaBNSAOLLAsA BA3KOCT NPUPOAHOIO rasa.

MceBaoKPUTMYECKOE AaBNEHNe NPUPOAHOrO rada PaccumTLIBAIOT MO PopMyrie
Nc
p, =107 REHKTHK(O,291 -0,08)’ xiQi} (29)
i=1

rie R — yHuBepcanbHasd razoBas noctosiHHasa (cM. Tabnuuy 2 FTOCT 30319.1);
Pr — NCEBOOKPUTMYECKAS MOMAPHAs NMOTHOCTL NPUPOAHOTO rasa (cM. dopmyny (36));

Q; — aueHTpuyeckuin aktop MuTtuepa i-ro KOMNOHeHTa NPUMPOAHOTO rasa, 3HadYeHns {2} Ana Komno-
HEHTOB NpvBeAeHbl B Tabnuue A.5 (npunoxenne A);

NCc — 4MCrno KOMMOHEHTOB MPUPOAHOTO rasa.

4.3.2 BA3KoCTb NpUpOOHOro rasa B paspeXXeHHOM COCTOSIHUM BbIYMCIIAKOT No hopmyne

= . XiHo; . 30
" Zz [ (o /10)) " 0, /M )] 0

= [Bemym)) "
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TA€ Wg; U tg; — COOTBETCTBEHHO BA3KOCTL i-r0 U j-ro KOMMOHEHTOB NPUPOLHOTO rasa B pa3peXXeHHOM COCTOs-
HUW;
M; n Mj — COOTBETCTBEHHO MOSIipHas Macca i-ro u j-ro KOMNOHEHTOB NPUPOAHOrO rasa, 3Ha4yeHuUst KOTo-

pbIX 451 KaXKO0ro KOMMOHEHTa npuBeaeHbl B Tabnuuax A.1 1 A.9 (mpunoxenue A).

BA3KOCTb KOMNOHEHTOB NPVUPOAHOTO ra3a B Pa3PEKEHHOM COCTOSHMM (lig;) BBIYMCAAIOT MO opmyne

3

o = ., (T/100), i=1,2,...Nc, (31)

k=0

roe {a;} — ko3 PULMEHTbI, 3HaYEeHUA KOTOPbIX ANA KaX[4oro KOMMOHeHTa npuseneHsbl B Tabnuue A.6 npu-
noxxeHust A;

NC — 4MCno KOMMOHEHTOB MPUPOAHOTO rasa.

4.3.3 N36bITOYHYO COCTaBMSHOLLYH BA3KOCTM PAcCYMTbIBAOT N0 hopmyre

8
Ap =Y e, (botzels ) (p ol I, (32)

n=1

rae {c,}, {r,}, {t,} — KoadMUMEHTLI M NOKa3aTenu cTeneHemn, 3Ha4eHNs KOTOPLIX NpuBeaeHsl B Tabnuue A.7
(mpunoxeHue A);

¢1,....05 — MNapameTpbl NpeobpazoBaHMin Ans NPUBEOEHHbLIX 3HAaYEHW MNOTHOCTU 1 TemnepaTypbl
NpUPOAHOro rasa (cm. popmyny (33));
Oy, U T, — MpUBEAeHHbIe NNOTHOCTL 1 Temnepartypa NpupoaHoro rasa (cm. popmynsl (34), (35)).

MapameTpbl NpeobpasoBaHuii Ans NPUBEAEHHbIX 3HAYEHWI MIOTHOCTM U TemrepaTypbl MPUPOLHOro
rasa paccumTtbIBaloT no dopmyne

Nc
¢i=6i+;xkdik, i=12,...6, (33)

rae {0;} n {d; } — K03 PULMEHTbI, 3HAa4YEHMst KOTOPLIX NpUBeAEHbI B Tabnuue A.8 (npunoxexue A);
NC — 4Mcno KOMMNOHEHTOB NPUPOAHOrO rasa.

lNpuBeAeHHbIE NNOTHOCTL (w,) U Temnepatypy (t,,) NPUPOAHOIO rasa pacc4mTbIBatOT Mo hopMyam:
O =P/ Py s (34)

T, =T/ Tu, (35)

rae Prx, To— nceBAoOKPUTUHECKNE MOJSAPHaA NIOTHOCTb U TeMnepartypa npunpoaHOoro rasa.

MCeBOOKPUTYECKYIO MOTISIPHYIO MIOTHOCTb ( Pr) 1 TEMMIEPATYPY (T,¢) BEIMMCAISIOT MO cneayoLwmum op-
Myriam:

Nc Nc
5l 201253 %%, [My /o )" + (M, /p )T (36)
it
Nc Nc
To=0125-5, > > %%, [M/p )"+ M /p ) L (T ) V2 (37)

i=1 j=1
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roe {pri, prj}, {M,, MJ-} n {TKpi, TKpj} — KPUTUYECKUE MIOTHOCTU, MONSAPHBLIE MACChl M KPUTUYECKNE TeMnepaTy-
pbl A5t KOMMNOHEHTOB (i, j) NPUPOAHOrO ra3a COOTBETCTBEHHO;

NC — 4YnCro KOMMOHEHTOB NMPUPOAHOTO rasa.

3HayeHNs1 KPUTUYECKMX NapamMeTPOB {TKpi}, {pri} 1 MonsipHon macckl {M;} Ans KOMMNOHEHTOB NMPYPOAHOTO
rasa npueegeHbl B Tabnmuax A.5 n A.1, A.9 (mpunoxeHune A) COOTBETCTBEHHO.

5 AnropuTtm pacuyeTta (pu3nyecknx CBOMCTB NPUPOAHOro rasa

5.1 UcxoaHble AaHHbIe

5.1.1 VicxogHbIMK JaHHbIMY ANg pacyeTta U3nN4eCcKMx CBOMCTB NPUPOLHOIO ra3a sABMstoTCA:

- MOSIAIPHbIE A0MNM KOMMOHEHTOB NPUPOAHOTO rasa {X;};

- abcontoTHoe AaBneHne NPUMPOAHOro rasa;

- Temneparypa npupoaHoro rasa.

5.1.2 MongpHble JONU KOMMNOHEHTOB MPUPOAHOrO rasa onpeaensT XpoMaTtorpauyecknm aHannsom
no NOCT 31371.1 — IOCT 31371.7. 'amepeHusi MONSIpHbIX A0Nen KOMMOHEHTOB MOIYT BbINOMHATLCS Kak
NMOTOKOBLIMM, Tak 1 nabopaTopHbIMKU XpoMaTorpacgamu. Ecnu namepeHsl 06beMHbIE 40N KOMMIOHEHTOB NpU-
poAHoro rasa, To Ans nepesoa Ux B MONSApHbIE JONW UCNONb3YIOT CReayoLLyio hopmyrny

L/z

X, = — ,i=1,..,Nc

zri/zci

i=1

: (38)

rae  r;— obbemHas [0nA i-ro KOMMOHEHTa NPUPOAHOTO rasa,

Z; — KO3 PULMEHT CKUMAEMOCTH i-T0 KOMMOHEHTA NPUPOAHOTO rasa Npy CTaHAAPTHbLIX YCIOBUSAX, 3Ha-
YeHUs KOTOpPOro nNpmeeaeHbl B Tabnuue A.1 npunoxexus A;

NC — 4Mcno KOMMNOHEHTOB NnpupoaHOro rasa.

5.1.3 N36bITOYHOE OaBneHve NpUPOAHOro rasa U3MepSsitoT C NMPMMEHEHNEM COOTBETCTBYIOLLIMX CPeCTB
nsmepeHuii. [ina pacyera abcontoTHOro AaBreHns 1 nepeeoga ero B MIMa npuMeHsoT crieaytoLyto opMyny

p = Kp1 pmaﬁ + KpZ paTM’ (39)

roe Kp1 " sz — nepeBoaHble KOAMPULNEHTLI, 3HAYEHUST KOTOPbIX NPUBEAEHDbI B Tabnuue 1;
Puss — W30bITOYHOE AaBneHue NprYpoAHOTo rasa;

Parm — aTMOCEpPHOE AaBreHue.

Tabnuua 1 — MNepesoaHeie koadduumneHTsl Ky 1 K,

EavHuua namepenns KoadbdpuuneHTs! Kp1 " sz
1 krc/cm? 9,80665x1072
1 kre/m? 9,80665x10~6
1 MMa 1
1 6ap 10~1
1 MM pT. CT. 1,33322x10~4

Mpumep — lMepeeod daeneHusi P, MIa, npu 3adaHHbIX P, .6 = 10 Kac/cm?; Pamm = 750 mm pm. cm. Io ma-
6nuye 2 Haxodum 3HaqeHus koagguyueHmos: K = 9,80665x 1072; K o = 1,33322x 104, 3amem paccyumsbigaem
a6cosiromHoe daeneHue: p = 9,80665x10-2x10 + 1,33322x10~4x750 = 1,08066 MITa.
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5.1.4 TemnepaTypy NpUpPOLHOro ra3a U3MepsitoT C NPUMEHEHNEM COOTBETCTBYIOLLMX CPeacTB uamepe-
HWI, KaK NpaBuno, B rpagycax Lenbcua. [Ina nepeBoga namepeHHorn temnepatypsl t, °C B Temnepatypy T, K
NPUMEHSIOT criegytoLLyo opmyny

T=t+273,15. (40)

5.2 Anroputm pacyeTa

5.2.1 PaccuntbiBaloT XxapakTepHble napameTpbl MPUPOAHOro rasa U OyHKUMM MOMSPHBIX A0Nen KoMno-
HEHTOB NPVPOAHOrO rasa:

- cmeceBou napameTp pasmepa (Ky) no opmyrne (5);

- [aBrneHne HOPMMPOBKY (Py,,,) MO popmyne (4);

- MonsapHyto maccy (M) no chopmyne (19);

- (pyHKUMM MONAPHBIX Jonen komnoHeHToB D, n U, no chopmynam (7)—(17).

5.2.2 Pacuet npvBegeHHOW NIOTHOCTK (§) OCYLLECTBNSETCS B pesyrnbrare peleHns ypaBHeHus (1).

3HaueHne HavanbHoro npubnkenns npueeaeHHoit nnotHoctu (8(0)) paccunTeiBatoT, Mcnonb3ysa sHave-
HUA NCXOAHBIX AaHHbIX (T, p, X;), No dopmyne

50 :103pK3x ‘ (41)
RT

roe R — yHuBepcanbHas razoBast noctosHHas (cM. Tabnuuy 1 FOCT 30319.1).

OkoHyaTenbHOe 3HaYeHve npuBedeHHoN NNOTHOCTKM (8) onpeaenseTca no metoay HetoToHa B cnepyto-
LLleM NTepaLnoHHOM MnpoLecce:
a) npuseaeHrHyto nnotHocTb (8(K)) Ha k-M MTepaLMoHHOM Lware onpeaensioT U3 BbIpaXeHuin

A8® = [/t —(1+ AL)50]/(14+ AL),
50 = 5"+ A8™,

(42)

rae 6espasmepHbie komnnekcbl A A% paccuntbialoT no dhopmynam (6) v (23) Npy NNOTHOCTM Ha UTepa-
umoHHom ware (k-1), 7. e. npu dk-1);

6) ycnoBue 3aBepLUeHUs UTePaLIMOHHOTO NpoLiecca
(n(k) - TC)/TC <10°®
pacy ’ (43)
rAe NpuBeAeHHOe AaBMeHNe Ty, PacCUMTLIBAIOT MO hopMyne

) =5W7(14AL), (44)

pacy

rae 6eapasmepHblit komnneke AL paccunTbiBaloT no chopmyne (6) Npu NAOTHOCTW Ha UTepaLoHHoM ware (k),
k)
1. e. npu 8K).

Ecnu ycnosue (43) He BbINOMHSAETCS, TO NPOAOIHKAOT UTEPALMOHHbIN NPOLIECC, BO3BPALLAsICh K MYHKTY
a) nTepaumoHHoro npotiecca. Ecnu ycnosue (43) BbINOMHSIETCS, TO ypaBHeHUE (1) cunTaeTcs pelleHHbIM. [No-
Cre 3TOro paccyMTbIBaKOT NMOTHOCTL Mo popmyne (18) n koadbduumneHT cxxmmaemocTn (z) no copmyne (20)
npn & = &), 1. e. Nnpn HallaeHHOM pelueHnn ypaBHeHus (1).

5.2.3 PacueT nokasartens agnabartbl 1 CKOPOCTM 3ByKa BbIMOMHSOT No dopmynam (21) n (22) npu 3a-
AaHHBIX (T) 1 (X;) U HanaeHHoM 3HadeHrn § = & ().

5.2.4 Pac4eT BA3KOCTU OCYLLECTBNAETCA Mo popmynam (28)—(37) npu 3aaaHHbIx 3HaveHnax (T) n (x;) n
HalaeHHOMY 3Ha4YEHUIO MOSIPHOM NIIOTHOCTK

8
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p=p/M,, (45)
rae p — NNOTHOCTb, paccunTaHHas no dopmyne (18) npu aHaveHumn d = d (),

brnok-cxema n npumMmepbl pacyeTa (*)VISVI‘-IG‘CKVIX CBOWCTB NnpuUpoaHOro ra3a no npeacrtaBjieHHbIM B CTaH-
Aaprte metogam rnpueeaeHbl, COOTBETCTBEHHO, HA PUCYHKE (N7N:] NPUITOXEHNN b.

6 [lInana3oH NpMMEeHEeHNA U NOrpeLIHOCTN pacyeTa (pu3n4ecknx CBOMCTB
NnpuUpoAHOro rasa

6.1 nana3oH NPUMMEHEHUS N NOrPeLLHOCTN MeTOAO0B pacyeTa hu3nyecKnx CBOMCTB

6.1.1 MeToabl pacyeTa, NpMBEAEHHbIE B HACTOSILLEM CTaHAapTe, NpeaHa3HadYeHbl Ans pacyeTa uanye-
CKNX CBOMCTB MPUPOAHOTO rasa B CneayloLwmx agnanasoHax napameTpos:

- no temnepatype — ot 250 go 350 K BKMOUNTENBHO;

- no gaenexunto — ot 0,1 go 30,0 MIMa Bkno4MTENBHO.

Mpun aTOM MONSIpHBIE AONN KOMMOHEHTOB NPUPOLHOIO ra3a He AOMXKHbI BbIXOAUTL 3a AManas3oHbl, KOTO-
pble npuBeAeHbl B Tabnuue 2.

6.1.2 MNorpelHoCT METOAOB pacyeTa PU3NYECKMX CBONCTB NPMPOLHOro rasa ¢ AvanasoHaMmy Mo-
NSPHbIX A4ONen KOMNOHEHTOB, KOTOPbIe NPEeACTaBneHbl B Tabnuue 2, n B0 BCeM Anana3oHe Temneparyp u
AaBneHun, npmeeaeHHoM B 6.1.1, HaxogAaTcs B cneayowmnx npegenax:

0,1 % <0, 8,,<0.4 %;
0,2 % < 8, < 2,0 %;
0,5% <8, <44 %;
0.6 % <8, < 4,0 %.
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HEeT

Beog xi vnu ri, puss, t
(cm. 5.1.1)

BeepeHsbl ri ?

PacueTt x;
(cm. 5.1.2)

[
»

A 4

PacyetrpBsMlaunTBK
(cm. 5.1.3,5.1.4)

A4

PacueTt Kx, pom, Mm, Dn, Un
(cm. 5.2.1)

A\ 4

Pac4eT 6 B uTepaumoHHOM
npouecce (cm. 5.2.2)

PacyeT p n z npu § = 8K
(cm. 5.2.2)

A 4

Pacuet k, u, 1
(cm.5.2.3,5.2.4)

HeT

PucyHok 1 — Bnok-cxema pacyeTa (hm3nyecknx CBOMCTB NPUPOAHOro rasa

10
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Tabnuuya 2 — KOMMNOHEHTbI NPUPOAHOro rasa 1 AnanasoHbl MOSISIPHBIX JONEN KOMMNOHEHTOB

KomnoHeHT [nanasoHbl MOMSPHbIX Aonewn

MeTaH 0,7=<xcpys <10
OTaH Xcone < 0,10
MponaH Xcane < 0,035
ByTtaHbl B cymme Xcan1o < 0,015
NeHTaHbl B CymMe XcsH12 S 0,005
lekcaH XpceH1a S 0,001
Asot Xpp 0,20
Owvokeung yrnepoaa Xco2 < 0,20
Fenuii Xpe < 0,005
Bogopog Xyp £ 0,10

MpumeyaHuns
1 MonsipHble Aonu ocTanbHbIX KOMMNOHEHTOB He npeBbiwatoT cymmapHo 0,0015.

2 Ecnun B npupogHoMm rase monspHas gons renusa He npesblwaet 0,0005, To npu pacyeTe n3N4ECKNX CBONCTB
MOXHO MPUHATL Xy, = 0, @ nsmeperHyto no MOCT 31371.1 — FOCT 31371.7 MONApHYIO A0SO refning CyMMUpoBaTh C
MOMSIPHOM fonen a3oTa.

3 Ecnn B npupogHOM rase mornspHasa gonda sogopoda He npesbiwaet 0,0005, To npu pacyete puanyeckmx
CBOWCTB MOXHO NPUHATb Xy, = 0, a namepeHrHyto no NOCT 31371.1 — FOCT 31371.7 monspHyto forno Bofopoaa CyM-
MUpoBaTb C MONSAPHOW AOnen asoTa.

4 Ecnu namepenbl no NOCT 31371.1 — FOCT 31371.7 monsipHble A0NMM KMCnopoaa 1 aproHa, To Mpu pacyeTe
PU3NYECKMX CBONCTB UX 3HAYEHUSA HEOOXOAMMO CyMMMPOBaTL C MOMNSAPHONM Aonen a3oTa.

5 Ecnn namepeHbl no NMOCT 31371.1 — FOCT 31371.7 monsipHble A0NW H-renTaHa 1 H-OKTaHa, TO Mpu pacyete
PU3NYECcKMX CBONCTB UX 3HAYEHMSA HEOBXOAMMO CyMMMPOBATL C MOMAPHOW AOMNEN H-rekcaHa.

6 [ns CKINOYEHUsI BOSHMKHOBEHWS AONOMHUTENBHON NOrPELLUHOCTM pacyeTa (hn3n4eckmx CBOMCTB HEOBXOAMMO
MOSSIPHYIO Maccy CMecu paccyuTbiBaTb No dpopmyne (19) ¢ y4eTtom BCeX KOMMNOHEHTOB, MOMSpHas A0ONSA KOTOPbIX He
paBHa Hynto (MONsipHbIE MacChl KUCMOPOAA, aproHa, H-rentaHa u H-okTaHa npuseaeHsbl B Tabnuue A.9 npunoxeHus A).

norpeLIJHOCTI/I MEeTOoOO0B pacyeTa d)VI3I/I‘-IeCKI/IX CBOWCTB NpMpoAHOro rasa, COOTBETCTBYHOLWNE KOHKPET-
HbIM Mana3oHaM TemMneparypbl U OaBlneHnd, npuBeaeHbl B Tabnuuax 3—5.

Tabnuya 3 — lNMorpelHoCcTM METOAOB pacyeTa NIOTHOCTU U KO3hULIMEHTA CUMAEMOCTH (C AOBEPUTENBHON BEPO-
SATHOCTbIO 95 %)

T, K p, MMa By Oppr Y0

O10,1 no Pp1 BKITHOM. 0,1
Ot 250,0 o 267,0 BKMOY. Cs. Pp1 0o sz BKJTHOM. 0,2
Cs. sz 0o 30,0 Bkritou. 0,4
O10,1 po Pp3 BKJTHOM. 0,1

Cs. 267,0 go 280,0 Bkitou.
Cs. Pp3 0o 30,0 Bkritou. 0,2
Cg. 280,0 oo 295,0 BKmtoY. Ot 0,1 o 30,0 BkIItOM. 0,1
O10,1 po Pp4 BKITHOM. 0,1

Cg. 295,0 no 310,0 BKmtoY.
Cs. Pp4 0o 30,0 Bkritou. 0,2
O10,1 po Pp5 BKITHOM. 0,1

Cg. 310,0 go 350,0 BKmtOY.
Cs. Pp5 0o 30,0 Bkntou. 0,2

11
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OkoHyaHue mabnuubi 3

MpumeyaHunsa

1 Pp1 =0,32353T - 78,882.
2 sz =0,94118T - 221,29.
3 Pp3 =1,7308T — 454,62.
4 Pp4 =-1,2000T + 384,00.
5 Pp5 =0,30000T - 81,000.

Tabnuua 4 — lNorpelHoCT! METOA0B pacyeTa CKOPOCTM 3ByKa W nokasaTens aauabaTbl (C LOBEpUTENbHOWM BEPOSITHO-
cTbio 95 %)

T.K p, MMa Sy % St %o
Ot 0,1 no P4 BKrtoY. 0,2 0,5
Ot 250,0 po 350,0 Bkritou. Cs. P4 A0 P, BKMtO4. 0,8 1,8
Cs P, 00 30,0 BKrto4. 2,0 4.4

MpumeyaHuns
1P,,=0,06T-9,0.
2P,,=0,20T -40,0.

Tabnunuya 5 — lMNorpelwHoCcTM METOAOB pacyeTa KoahULMEeHTa AMHAMUYECKOW BA3KOCTU (C LOBEPUTENBHOW BEPOSIT-
HoCTbto 95 %)

T K p, MMNa Oy %o
OT1 0,1 go 1,0 BKAtOM. 0,6
Cg. 1,0 no 10,0 Bkntou. 1,9
Ot 250 po 350 Bkritou.
Cs.. 10,0 go 20,0 BKmMtoM. 2,6
Cs. 20,0 go 30,0 BKmtoY. 4.0

6.2 Y4yeT NorpelHoCTU U3MepPEHUs AaBIeHUA, TemnepaTypbl U MONAPHbLIX JOJe KOMMNOHEHTOB
NpPUpPOAHOro rasa

6.2.1 lNorpelHocTb pacyeta KoappuLUMeHTa CXMMaeMocTy (9,), NIMOTHOCTY (6p), ckopocTu 3Byka (9,),
nokasarens aguabatbl (9,) ¥ BA3KOCTY (6M) C Y4ETOM MOrpeLLlHOCTN U3MEPEHUS OaBIeHusi, TeMnepaTtypbl U
MONSIPHbIX AONen KOMMOHEHTOB NPUPOAHOIO rasa

(MCXOoQHbIX AaHHbIX ONS pacyeTa) BbIYMCAIOT MO Cneayowmm opMynam:

5, = (62, +82,)"" (46)
8, = (63 + 82)”" (47)
8, = (52, +82,)"", (48)
5, = (62, +82,)"" (49)
5, = (6%, +82,)"" (50)

rA€ Oy, Oys Oy Oy M Oy — MOTPELUHOCTM METOA0B pacyeTa COOTBETCTBEHHO KO dUUMEHTa CxMMaeMo-
CTW, NSIOTHOCTU, CKOPOCTU 3ByKa, MokasaTens agnabartbl U BA3KOCTH, 3HaYe-
HUS KOTOPbIX NpMBEAEHbI B Tabnumuax 3—>5;

12
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Oupn Opuar Oummy Okug V1 Oy — MOTPELLHOCTYM pacyeTa COOTBETCTBEHHO KOS dULIMEHTa CKIMaeMOCTH, NioT-
HOCTM, CKOPOCTY 3ByKa, Nokasarterns aanabarsbl 1 BASKOCTU, KOTOPbLIE NOSBIIA-
tOTCA [OMOSTHUTENBHO B CBSA3M C MOTPELIHOCTBIO U3MEPEHUS AaBneHus, Tem-
nepaTtypbl 1 MOJAAPHLIX JOMEN KOMMOHEHTOB NMPMPOAHOTO rasa.

6.2.2 TlorpewHocT 8, 810, dypns Opun U Oy BBIYMCTISIIOT NO CriEAYIOLLMM DOPMYnam:

100 [Nc+2 ) 05
6214/:( = T Z(qu+ - qu) :| ’ (51)
L k=t
100 [Nc+2 2_0’5
Spvm = T Z (qu+ - pqw) ’ (52)
100 [Nc+2 2*0’5
8uw:l = T kZ(uqm- qk—) ’ (53)
100 [[Nc+2 ) 05
Skm:l = T Z(qu+ _qu—) j| ’ (54)
=]
100 [Nc+2 05
Byua T Z(HW —“qk)z} , (59)
rge NC — YMCIIO0 KOMMOHEHTOB NPUPOAHOIo rasa,;

qx — YycnosHoe o6o3HaveHue k-ro napamMeTpa npuMmeHdaeMbIX Ana pacdeta NCXOOHbIX AaH-
HbIX, T. €. USMEPEHHbIE 3Ha4YeHNA OaBleHnA, TeMmnepaTtypbl U MOJNMAPHbIX nonen Kom-
NOHEHTOB NPUPOAOHOIo rasa,

Z, P, U, kn uw — COOTBETCTBEHHO, KOSCb(*)VILI,I/IeHT CXNMMaeMOoCTHn, NiOTHOCTb, CKOPOCTb 3BYKa, MOKa-
3aTenb agnabatbl U BA3KOCTb, 3HAYEHMS KOTOPbIX pacCHUTbIBAKOT Npn N3MepeHHbIX
3Ha4YeHUAX OaBlrieHnd, TeMnepatypbl U MONMAPHbIX [ornen KOMMNOHEHTOB npunpoaHoro
rasa,

Zy, P, Yg, K, Hg, — COOTBETCTBEHHO, KOS(MULNEHT CKIMAEMOCTH, NOTHOCTb, CKOPOCTL 3ByKa, Nokasa-

Tenb agnabaTbl 1 BA3KOCTb, anropuTM pacyeta KoTopbiX NpuBeaeH B 6.2.3;
z Kq Mg — COOTBETCTBEHHO, KO3 MDULIMEHT CXUMAEMOCTU, MIIOTHOCTb, CKOPOCTb 3BYKA, MOKa3a-

Tenb agnabaTtbl U BA3KOCTb, anropuTM pacyeTa KOTOpbIX NpuBeAeH B 6.2.3.

Gk pQK—, qu—

6.2.3 ins ynpoLleHns anroputm pacyeTa 3HadeHuin KoadhduuyeHTa CKUMaemocTu (Z, 1 Z, ) npuBeaeH
Ans BUHApHOWN CMecK C U3MEPEHHBIMW MOMAPHBIMU OOMAMM (X4, U Xo,,), @ TAKXKE NMPU N3MEPEHHbIX 3HAYEHMAX
AaeneHus (p,) v Temnepatypsbl (T,). Pacyet aHanornyHbIx 3Ha4eHU NOTHOCTM (Pg,. U Pg, ), CKOPOCTM 3BYKa
(Ug, 1 Ug ), nokasatens agnabatsl (K, 1K, ) 1 BA3KOCTU (K, U K ) OCYLLECTBASIIOT TakkKe, Kak U Ansi Koad-
uumeHTa cxumaemocTn Z, nZ, .

B cnyyae 6uHapHon cmecu popmyna (51) nprobpeTtaeT cnenyowmii BUA;:

- =@|:i(zqk+ —qu)z} , (56)

Z [k

roe Z — KO3 (PULIMEHT CKMMAEMOCTH, 3HaYEeHNe KOTOPOro PaCcCYMTaHO Mpy M3MEPEHHbIX 3HAYEHUAX P,
TI/I’ X1 N Xoy;
Zqk+ —_— KOSCbeI/ILI,I/IeHT CXKMMaeMoCTun, 3Ha4YeHNA KOTOPOIro pacCHMTbIBaAKOT:
13
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anak=1npup,,, T, X4, U Xo,.;
anak=2npup,, T, Xq, 1 X5,
anak=3npup,, T, X4 1 X5,

anak=4npup,, T, X, U X9,
Z, — K03 MULMNEHT CKMMAEMOCTH, 3HAYEHNSA KOTOPOro PacCHUTLIBAIOT:
-anak=1npup,, T, X3, X5,
-anak=2npup,, T, X4, " Xo;
-anak=3npup,, T, X, X5,
-anak=4npup,, T, X, N X,,..

I'Ipvl 9TOM 3Ha4YeHUA aaBrneHuna, Temneparypbl 1 MONAPHbIX [ornen KOMMNOHEHTOB C HXXHUMU MHAEKCAMMU,
BKIOHawnwmmMuy nitoc 1 MMHYC, paCcCYUTbIBAKOT No (bopmynaM:

b,. = P, (1+0,005 Sp), (57)

p, =p,(1-00055,), (58)
T, =T,(1+0,0055,) (59)
T, =T,(1-0,0055;) (60)
X1, = X, (1+0,0058,,) 61)
Xy, = X,,(1-0,00535,,) (62)
Xpn, = X5, (1+0,0055,,) (63)
X,, = X,,(1-0,005 sz), (64)

roe 6p, O, 8,4 1 0,, — COOTBETCTBEHHO, MOTPELUHOCTU U3MEPEHUSA P, T, X4, U X5,,, YNCTIEHHBIE 3HAYEHNSA KO-
TOPbIX OMpeaensioT B COOTBETCTBUU C NPUMEHAEMbIMU METOAMKAMWN NN CpeacTBamMm
X N3MEPEHUN.

14
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MpunoxeHue A
(o6sa3aTenbHoe)

XapakrepucTuieckue napameTpbl KOMNOHEHTOB MPUPOAHOro rasa, KoadPULUMEHTbI
M napaMeTpbl METOAOB pacyeTa CBOMCTB NPUPOAHOro rasa

A.1 MeTtogbl pacyeta MroOTHOCTH, KO3MULMEHTA CKMUMAEMOCTU, NoKa3aTensa agnabdartbl U CKOPOCTU 3BYKa OCHO-
BaHbl Ha UCMONb30BaHUK ypaBHeHUsi cocTosiHMA AGAS8, NnpuBedeHHOro B MexxayHapogHom ctaHaapte [1]. B atom xe Hop-
MaTUBHOM [JOKYMEHTE MpUBEAEHbI NCMOMb3yeMble B HAacTOsLLEM CTaHAapTe yHKUMM, Bbipaxatolime 3aBUCUMOCTb U30-
HapHoI TENNOEMKOCTM KOMMOHEHTOB B MAE€anbHO-ra30BOM COCTOSHUM OT TeMnepaTypbl.

A.2 B Tabnuvuax, npyBeeHHbIX B HACTOSILLIEM NPUIOXEHUW, NPpeACcTaBNeHbl XapakTepucTuieckme napaMmeTpbl KOM-
MOHEHTOB MPUPOAHOIO ra3a, KO3 ULMEHTbI U NapaMeTpbl METOOB pacyeTa CBOWCTB MPUPOLHOro rasa (Uckrovasi Bas-
KOCTb), B3siTble HENOCPEACTBEHHO U3 cTaHaapTa [1].

A.3 MeTop pacyerta BSI3KOCTU NPUPOLHOrO rasa, UCnonb3yeMbllii B HACTOSALLEM CTaHAapTe, NPUBEAEH B CTaHAapTe
[2].

15
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Tabnuya A5 — Kputnyeckne napameTpbl U pakTopbl MNMuTUEpa KOMNOHEHTOB MPUPOAHOrO rasa

KoMnoHeHT Tyoi K Prpi Kkr/m3 Q
MeTaH 190,564 162,66 0,064294
OTaH 305,32 206,58 0,10958
MponaH 369,825 220,49 0,18426
u-bytaH 407,85 224,36 0,16157
H-ByTaH 425,16 227,85 0,21340
u-NMeHTaH 460,39 236,0 0,26196
H-TeHTaH 469,65 232,0 0,29556
H-TekcaH 507,85 233,6 0,29965
Asor 126,2 313,1 0,013592
Owuokewa yrmepoaa 304,2 468,0 0,20625
lenun 5,19 69,64 -0,14949
Bonopon 32,938 31,36 -0,12916

Ta6nuua A.6 — KoadbduumeHTsl {a;} Ans pacyeTa BAKOCTV KOMMOHEHTOB MPUPOAHONO ra3a B pa3peKeHHOM COCTOsI-
HuM no copmyne (31)

a, ANA KOMMOHeHTa i
“ Asot )ﬂﬁ:;:clg MeTaH OtaH [MponaH H-ByTaH
0 -0,279070091 -0,468233636 -0,838029104 -1,21924490 0,254518256 -0,524058048
1 7,81221301 5,37907799 4,88406903 4,05145591 2,54779249 2,81260308
2 -0,699863421 -0,0349633355 -0,344504244 -0,200150993 0,0683095277 -0,0496574363
3 0,0378831186 -0,0126198032 0,0151593109 0,00662746099 | -0,0114348793 0

OkoH4aHue mabnuupi A.6

aj, AN KOMMOHEHTA |
“ u-bytaH H-TeHTaH u-lMeHTaH lekcaH lenun Bopopoa
0 1,04273843 0,452603096 0,550744125 0,658064311 2,95929817 1,42410895
1 1,69220741 1,79775689 1,75702204 1,50818329 71775132 3,03739469
2 0,194077419 0,157002776 0,173363456 0,178280027 -0,641191946 -0,203048737
3 | -0,0159867334 -0,0158057627 -0,0167839786 -0,0161050134 0,0451852767 0,0106137856

Tabnuua A7 — KoadduumeHTsl {c,} u nokasatenu crenexen {r.}, {t,} Onsa pacyeta n3GbITOYHOW COCTABNAOLIEN BA3-
KocTn no copmyrne (32)

j Ch [ t,
1 3,06331302 1 1
2 -8,64573627 1 2
3 8,96123185 1 3
4 -3,00860053 1 4
5 1,27196662 2 1

22
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OkoHyaHue mabnuubl A.7

-

j C

n n n
6 -0,875183697 2 2
7 -0,0577055575 3 1
8 0,0352272638 5 1

Tabnuua A.8 — KoapdmumeHtsl {5;} n {d;} Ans pacyeTta napameTpos npeobpasoBaHuii {¢;} no dopmyne (33)

d; AN komnoHeHTa k
I d Asot Ownokeng yrmepoaa MeTaH OTaH MponaH H-ByTaH
1 1 -0,005352690 -0,03468202 0 0,04156931 0,03976538 -0,06667775
211 0,09101896 0,1130498 0 0 0,08375624 0,2100174
310 0,01501200 0,05811886 0 0,06408111 0,1747180 0,06330205
411 0,2640642 0,05767935 0 0,04763455 1,250272 0,3182660
5] 0 -0,1032012 -0,1814105 0 -0,1889656 -0,5283498 0,1474434
6| 1 -0,1078872 -0,5971794 0 0,1533738 0,2458511 -1,113935

OkoHyaHue mabnuubl A.8

d, Ans kKomnoHeHTa k
I o u-byTaH H-leHTaH u-MNeHTaH [ekcaH lenun Bopopoa
1 1 0,07234927 0 0,02229787 0,1753529 0,299249 -0,03937273
211 0,009435210 0,1651156 0,08380246 -0,08018375 -0,1490941 0,01532106
310 -0,03673568 -0,07126922 0,04639638 -0,03543316 -0,1577329 -0,03423876
411 0,4516722 0,06698673 -0,1450583 -0,09677546 -0,225324 -0,1399209
510 -0,3272680 -0,5283166 0,03725585 -0,2015218 -0,2731058 -0,06955475
6| 1 -0,6135352 -0,7803174 -0,4106772 -1,206562 -0,8827831 -1,049055

Tabnuuya A9 — MonsipHble Maccbl KUCNOPOAa, aproHa, H-rentaHa 1 H-okTaHa

KomnoHeHT MonspHas macca M;, kr/kmorb
Kncnopog 31,9988
AproH 39,948
H-F'entaH 100,204
H-OKTaH 114,231
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MpunoxeHue b
(cnpaBo4HoOE)

Mpumepbl pacyeTa pU3nNYEeCKMX CBOMCTB NPUPOSHOrO rasa

B.1 Mpumepsbl pacyeTa, NpYBeAeHHbIE B HACTOALLEM NPUIOXEHUN, PEKOMEHAYETCS MCMOMb30BaTh B KA4ECTBE TECTOBbIX
[aHHbIX NPV NPOrpaMMHON peanu3aunm MeTOAOB pacyeTa hr3n4ecknx CBOMCTB NPUPOAHOrO rasa, KoTopble AaHbl B Ha-
cTosiLeM cTaHdapTe.

B.2 Mpumepbl pacyeTta npuBedeHsbl B hopme Tabnuy,. Mpu atom B Tabnuue b.1 gaHbl MonsipHble 40N KOMMOHEH-
TOB CMeCel, UMUTUPYHIOLLIMX NPUPOAHbLIV ras, a B Tabnuuax 6.2, 6.3 n b.4 nprBeneHbl pacyeTHbIE 3HAYEHUST DU3NYECKMX
CBOWCTB 181 3TUX CMECEN Npu COOTBETCTBYHOLLMX TEMMNepaTypax 1 AaBrneHusX.

Tabnunuya B.1 — MonspHble JONMW KOMMNOHEHTOB CMECeN, UMUTUPYHOLLMX NPUPOLHbIN ra3

MonspHas gons ans cmecen
KoMnoHeHThbI
Ne1 Ne2 Ne3
MeTaH 0,965 0,812 0,8641
OtaH 0,018 0,043 0,018
MponaH 0,0045 0,009 0,0045
u-bytaH 0,001 0,0015 0,001
H-ByTaH 0,001 0,0015 0,001
u-leHTaH 0,0005 — 0,0003
H-lNeHTaH 0,0003 — 0,0005
H-lexkcaH 0,0007 — 0,0012
Asor 0,003 0,057 0,0034
Ownokena yrnepoaa 0,006 0,076 0,006
[enun — — 0,005
Bopopon — — 0,095

Tabnuuya b.2 — PacueTHble 3HaueHWst huamyeckmx CBOUCTB Ans cmecu Ne 1

T, K p, MMa p, kr/im3 z u, m/c k u, MklMa-c
250,00 0,1 0,8112 0,9966 402,4 1,313 9,44
300,00 0,1 0,6749 0,9982 438,1 1,295 11,1
350,00 0,1 0,5780 0,9990 469,3 1,273 12,68
250,00 5,0 49,295 0,8200 372,3 1,366 10,88
300,00 5,0 36,949 0,9116 425,6 1,338 12,09
350,00 5,0 30,253 0,9543 465,5 1,311 13,48
250,00 15,0 196,15 0,6182 471,9 2,912 21,05
300,00 15,0 125,53 0,8050 460,3 1,773 16,61
350,00 15,0 95,519 0,9068 492,0 1,541 16,39
250,00 30,0 285,18 0,8504 767,6 5,601 33,91
300,00 30,0 223,21 0,9054 646,7 3,111 25,68
350,00 30,0 178,53 0,9703 612,6 2,233 22,47
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Tabnuya b.3 — PacyeTHble 3Ha4eHUs1 pU3nMdeckmx CBOMCTB Anisi cmecu Ne 2

T, K p, MMa p, kr/m3 z u, m/c K u, MxMa-c
250,00 0,1 0,9577 0,9963 3701 1,312 10,08
300,00 0,1 0,7967 0,9980 402,8 1,293 11,88
350,00 0,1 0,6823 0,9989 431,5 1,270 13,58
250,00 5,0 59,396 0,8032 339,1 1,366 11,68
300,00 50 43,980 0,9039 389,6 1,335 12,95
350,00 5,0 35,869 0,9500 4271 1,309 14,45
250,00 15,0 241,91 0,5916 4440 3,179 24,13
300,00 15,0 151,67 0,7864 4224 1,804 18,18
350,00 15,0 114,10 0,8960 451,3 1,549 17,72
250,00 30,0 342,04 0,8369 728,2 6,046 38,94
300,00 30,0 267,56 0,8915 603,4 3,247 28,75
350,00 30,0 213,16 0,9592 567,0 2,284 24,72

Tabnuya b.4 — PacyeTHble 3Ha4YeHUs1 PU3nMYECKMX CBOMCTB A5isi cmecu Ne 3

T K p, MMa p, kr/m3 z u, m/c K u, MxMa-c
250,00 0,1 0,7454 0,9972 420,9 1,321 9,51
300,00 0,1 0,6203 0,9986 458,3 1,303 11,18
350,00 0,1 0,5313 0,9993 491,0 1,281 12,75
250,00 5,0 43,206 0,8602 399,4 1,379 10,69
300,00 5,0 33,217 0,9324 450,8 1,350 12,04
350,00 50 27,454 0,9670 490,8 1,323 13,47
250,00 15,0 158,30 0,7044 463,0 2,263 17,60
300,00 15,0 108,18 0,8589 483,3 1,688 15,58
350,00 15,0 84,803 0,9391 519,1 1,524 15,88
250,00 30,0 253,14 0,8809 724,47 4,428 28,92
300,00 30,0 196,78 0,9443 640,7 2,693 22,93
350,00 30,0 158,80 1,0030 626,8 2,080 20,89
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Bubnuorpacusa
MexayHapogHbii ctaHgapT  Natural gas — Calculation of thermodynamic properties — Part 1: Gas phase properties
ISO 20765-1 :2005(E)* for transmission and distribution applications
FOCT P 8.770-2011 locynapcTBeHHas cuctema obecneveHus eauMHCTBa naMepeHuin. a3 npupogHbin. Koad-

CbMLI,VIeHT }J,I/IHaMI/ILIeCKOIZ BA3KOCTU CXKATOro ra3a ¢ M3BeCTHbIM KOMMOHEHTHbLIM COCTaBOM.
MeTon pacyeTHoro onpeneneHus

* C ykasaHHbIM CTaH4apTOM MOXHO 03HakoMuTbes B ®IYT «CtaHgapTuHdopm».
26



roCT 30319.3—2015

YK 662.76.001.4:006.354 MKC 75.060 B19

KnioyeBble crnoBa: ras NpUpoAHbIA, MeToAdbl pacdeTa, ousndeckne CBOMCTBA, KOMMOHEHTHBIN cocTas, MMnoT-
HOCTb, KO3(PULIMEHT CKMMAEMOCTM, NoKasaTenb aanabdaTbl, CKOPOCTb 3ByKa, KOIMMULUMEHT AMHAMUYECKON
BA3KOCTM, anropuTm pacyeTa, AvanasoH NpUMeHeHUs, NorpeLlHocTy pacyeTa
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