T'OCT 30319.3-2015 T"a3 npupoausnii. Metonas! pacuera hU3NUYECKUX CBONUCTB. Brruncienne Beeneno ¢ 01.01.2017

MEXXIOCYAAPCTBEHHbIV COBET MO CTAHOAPTU3ALINU, METPOJIOMMN U CEPTU®UKALINA
(MIC)

INTERSTATE COUNCIL FOR STANDARDIZATION, METROLOGY AND CERTIFICATION
(ISC)

MEXFIOCYOAPCTBEHHbBIN rocr
CTAHOAPT 30319.3—
2015

a3 npupogHbIN

METOAbl PACYETA ®U3NYECKNX CBOUCTB

BbluncneHune ¢pusnyeckmx cBOUCTB
Ha OCHOBEe AaHHbIX O KOMMNOHEHTHOM cocTaBe

MN3panune ocmumanbHoe

MockBa
CraHgapTuHdgOopM
2016

12.08.2016 Ctp. 1 u3 31



T'OCT 30319.3-2015 T"a3 npupoausnii. Metonas! pacuera hU3NUYECKUX CBONUCTB. Brruncienne Beeneno ¢ 01.01.2017

rOoCT 30319.3—2015

MNpepucnorue

Llenu, OCHOBHbIE MPUHLMMBI U NOPAAOK NPOBeAEHMA paboT N0 MEXTOCYAapCTBEHHON CTaHAapTu3auuu
yctaHoBneHbl B FTOCT 1.0—92 «MexrocygapcrBeHHas cucteMma craHgaptusaumm. OCHOBHbIE MOMOXEHUAY
n NOCT 1.2—2009 «MexrocynapcTBeHHas cuctema craHpaaptusauuu. CtaHgapTbl MEXrocyaapCTBEHHbIE,
npasuna u pekoMeHaauum no MEXrocyaapCTBeHHON cranaaptusaumu. MNMpaeuna pazpaboTku, NPUHATUA, NPU-
MEHEeHUs, OOHOBMNEHUA U OTMEHbI»

CBeneHus o ctaHaapre

1 PASPABOTAH O6WeCTBOM C OFPaHUYEHHON OTBETCTBEHHOCTLIO «Hay4HO-uccneqoBaTenbCKUi UH-
CTUTYT NPUPOAHLIX ra3oB W rasoBbIx TexHonornn — fasnpom BHUUTAS3», TexHu4eckum KOMUTETOM NO CTaH-
aaptusayun TK 52 «MpupoaHbii U CKUKEHHbIE rasbl»

2 BHECEH ®egepanbHbIM areHTCTBOM M0 TEXHUYECKOMY PerynupoBaHuio n metpornoruun (PoccraHgapt)

3 MPUNHAT MexxrocyaapCTBeHHbIM COBETOM NO CTaHAapTu3auuMu, METPOSIOrMKU U ceptudukaymm (npo-
Tokon ot 27 asrycra 2015 r. Ne 79-1)

3a npuHsTME NPOronocoBanu:

KpaTkoe HauMeHoBaHWe CTpaHbl Koa cTpaHbl CokpalljeHHoe HalMeHoBaHWe HaLMoHarnbLHOro opraHa
no MK (MCO 3166) 004—97 no MK (MUCO 3166) 004—97 (Mo ynpaBneHuio CTPOUTENBLCTBOM) MO cTaHZapTU3aLmn
ApmeHusa AM MuHakoHOMUKN Pecnybnmkn ApMeHus
Benapycb BY loccTaHaapT Pecnybnukn Benapyck
KasaxctaH Kz loccTaHpapT Pecnybnuku KasaxctaH
Kuprususa KG KblprelacTaHgapT
MongoBa MD Mongoea-CtaHgapT
Poccus RU PoccTtaHgapt
YkpaunHa UA MWH3KOHOMpPa3BUTUA YKpauHbl

4 Mpukasom degepanbHOro areHTCTBa No TEXHUYECKOMY PErynupoBaHuio u meTponorumn ot 30 HoAbps
2015 . Ne 2075-ct mexxrocyaapcteeHHbli ctaHgapt FOCT 30319.3—2015 seeaeH B 4eMCTBUE B KAYECTBE Ha-
LmoHarnbHoro craHagapra Poccuinckon ®epepauumn ¢ 1 ausapa 2017 1.

5 BBAMEH 30319.3—96

Uncbopmayusa 06 uaMeHeHUsX K Hacmosiuemy cmandapmy nybrnukyemecs e exe2o00HOM UHgopmayu-
OHHOM yKasamerne «HauyuoHarnbHble cmaHdapmbl», @ MeKcm U3MeHeHUl U nonpasoK — 8 eXemMeCsYHOM
UHpOPpMaUUOHHOM yKa3zamerne «HayuoHansHble cmaHdapmely. B criydyae nepecmompa (3ameHbl) unu om-
MeHbl Hacmosuwezo cmarHlapma coomeemcemeyiouiee ysedomeHue bydem ornybrnuKo8aHO 8 eXEMECIYHOM
UHpOPpMaUUOHHOM yKazamerne «HauuoHanbHble cmaHdapmei». Coomeemcemeyrouias uHgopmayus, yeedom-
JIeHUE U MeKCMbl pasmelaromces makxe 8 UHpopmMayuoHHoU cucmeme obuie20 rnonb308aHusi — Ha ogu-
yuanbHom catime ®edepanbHO20 aseHmemea 1o MexXHUYEeCKOMY pe2ysiupos8aHuio u mMemponoauu 8 cemu
UHmepHem

© CranpaptuHgopm, 2016

B Poccuiickon degepaumm HaCTOAWMA CTAaHAAPT HE MOXET ObITb MOMHOCTBIO UMM YaCTUYHO BOCNPOU3-
BeZEH, TUPAXXMPOBAaH W pacnpoCTpaHeH B KayecTBe ohuulmansHoro usganus 6es paspelleHus degepansHoro
areHTCTBa No TEXHUYECKOMY PEryrMPOBaHUIO U METPOSOrUU
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- ME X T OCY o APCTBEHHBbBDW CTAHITAPT

a3 npupogHbIi
METO/bl PACYETA ®U3NYECKNX CBOUCTB
BbluucnexHue (bl/l:Wl‘lECKI/IX CBOWCTB Ha OCHOBE AaHHbIX O KOMNOHEHTHOM COCTaBe

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

Dara BBeaeHnsa — 2017—01—01

1 O6bnacTtb NnpUMeHeHus

1.1 Hactoawui ctaHgapt npegHasHayeH anga pacderta koaduumeHTa CxMMaemMmocTu, NAOTHOCTH, NOo-
kasatensa aguadarbl, KO9dUUMEHTa AMHAMUYECKON BA3KOCTU MPUPOAHOTO ra3a M CKOPOCTM pacnpocTpaHe-
HWA 3ByKa B Cpeae NPUMPOAHOro ra3a no U3MEPEHHbIM 3HAYEHUSIM AaBneHus, TeMnepaTypbl U MONSAPHLIX 40-
nen KOMNOHEHTOB NPUPOAHOTO rasa.

1.2 Hacroswmin ctangapt NpUMEHSAIOT ANS pacyera ykasaHHbiX B 1.1 pusmyecknx cBOMCTB NPUPOAHOIro
rasa npu gasneHusax ao 30 Mlla skniountenbHO U Temnepartypax ot 250 go 350 K.

1.3 MeTogbl n anroputm pacyeta Pu3n4eckux CBOMCTB, NPUBEAEHHbIE B HACTOALLEM CTaHAapTe, MOryT
ObITb MCNONBL30BaHLI MPU pazpaboTke NPOrpaMMHOro 0BecneYeHnst BbIMUCITMTENEN pacxoaa NpMpoaHOro rasa.

2 HopMmaTuBHbIe CCbINKH

B HacTosLweM cTaHaapTe UCMNONb30BaHbI CCbISIKU HA CNEAYIOLLME MEXTOCYAAaPCTBEHHbIE CTAHAAPThI:

FOCT 31371.1—2008 a3 npupoaHbin. OnpeaeneHne cocraBa METOAOM ra3oBON xpomarorpaduu ¢
OLlEeHKON HeonpeaeneHHocTu. YacTtb 1. PykoBOACTBO N0 NPOBEAEHUIO aHanu3a

FOCT 31371.2—2008 a3 npupoaHbin. OnpeaeneHne cocraBa METOAOM ra3oBOM xpomarorpaduu ¢
OLEHKOWN HeonpeaeneHHoCcTU. YacTtb 2. XapakTepuCcTUKu U3SMEPUTENBHON CUCTEMbI U CTAaTUCTUYECKNE OLIEHKM
JaHHbIX

FOCT 31371.3—2008 a3 npupoaHbiin. OnpeaeneHne cocraBa METOAOM ra3oBOM xXpomarorpaduu ¢
oLleHKON HeonpeaeneHHocTu. Yacteb 3. OnpeaeneHne Bogopoaa, renus, Kucnopoaa, asora, gmokcuaa yrne-
poaa u yrnesoaopoaos A0 Cg C UCNONb30BAHMEM ABYX HACaA04HbIX KOMOHOK

FOCT 31371.4—2008 a3 npupoaHbin. OnpegeneHne cocraBa METOAOM ra3oBOM xpomarorpaduu ¢
OLiEHKOI HeonpeaeneHHocTu. YacTtk 4. Onpeaenenne asora, Anokcuaa yrnepoaa u yrnesoaopogos C,—Cg
un Cg, B NTaGOpaTopumn 1 ¢ NOMOLLbIO BCTPOEHHOW N3MEPUTENBHON CUCTEMBI C UCMOSNb3OBAHUEM [BYX KOJIOHOK

FOCT 31371.5—2008 a3 npupoaHbin. OnpeaeneHne cocraBa METOAOM ra3oBOM xpomarorpaduu ¢
OLleHKOIi HeonpeaeneHHocTu. Yacte 5. Onpeaenexne asora, aunokcuaa yrnepoaa u yrnesogopoaos C4—Cg u
Ce. B Naboparopuu 1 Npu HENPEpPLIBHOM KOHTPOME C UCMOMNb30BaHUEM TPEX KOMOHOK

FOCT 31371.6—2008 a3 npupoaHbin. OnpeaeneHne cocrasa METOLOM rasoBOW xpomarorpaduu ¢
oLleHKOW HeonpeaeneHHocTu. Yacte 6. OnpegeneHne Bogopoaa, renus, Kucnopoaa, asora, Amokcuaa yrre-
poaa u yrnesogopoaos C;—Cg C UCMOMNb30BaHNMEM TPEX KANUMMAPHbLIX KOMOHOK

FOCT 31371.7—2008 a3 npupoaHbin. OnpeaeneHne cocrasa METOAOM ra3oBoW xpomarorpaduu ¢
OLleHKOW HeornpeaeneHHocTu. Yactb 7. Metoauka BbINONHEHUA U3SMEPEHUIA MOMSAPHOM 40NN KOMMOHEHTOB

FOCT 30319.1—2015 a3 npupogHbi. MeToasl pacyeta uanydeckmx CBONCTB. OOLMe NONoXeHna

U3paHue oduumanbHoe
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MpuMeyaHue —Npu Nosb30BaHNM HACTOSILMM CTAHAAPTOM LienecoobpasHo NpoBepnTL 4EACTBUE CCbITOYHBIX
CTaHAapToB B UH(OPMaLMOHHOW cucTeMe obLLero nofb3oBaHus — Ha oduumMancHoM caliTe defepanbHoro areHTCTBa
MO TEXHUYECKOMY PETYIMPOBaHMIO U METPONOTUM B CETU VIHTEPHET UMK MO EXErO4HOMY UH(OPMaLMOHHOMY yKasaTernto
«HaumnoHanbHble cTaHgapThi», KOTOPbLIA onyBrMKoBaH Mo COCTOSAHMIO Ha 1 SHBapst TEKYLLEro roga, v no BbiMyckam exe-
MECSYHOTO MHPOPMAaLMOHHOTO yKasaTens «HauuoHanbHble cTaHfapThi» 3a TeKyLWMin rod. ECnu cebinodHbli cTaHgapT
3aMeHeH (M3MeHeH), TO MPK NoMb30BaHUN HACTOSLLIMM CTaHAapTOM CreayeT PyKOBOACTBOBATLCS 3aMeHSIOLWMM (M3MeHeH-
HbIM) cTaHAapToM. ECnin cCbINOYHLIN CTaHAapT oTMeHeH 6e3 3aMeHbl, TO MOMOXEHNe, B KOTOPOM [jaHa CChifika Ha Hero,
NPUMEHSIETCS B YacTU, He 3aTparvBatoLLei STy CCbISIKY.

3 TepMuHbI, onpeaeneHna n 0603HauvYeHunA

3.1 B HacTofiwem cTtaHaapTe npuMeHeHbl TepMuHbl U onpeaenenna no NOCT 30319.1.

3.2 OCHOBHbIE YCNOBHblE 0003HAYEHUS BENUYMH, MPUHSATLIE B CTaHAapTe, NpuBEAEHbl B Tabnuue 2
MOCT 30319.1.

4 Metoabl pacueta (pn3anyecKknx CBOMCTB NPUPOLHOro rasa

4.1 Metoabl pacuyeTa NAOTHOCTU U KO3 (PULMEeHTA CXKUMAEMOCTH

4.1.1 MNMprBeaeHHY NNOTHOCTb NPUPOAHOTO rasa (d) Npu U3amepeHHbIX (3agaHHbIX) 3HAaYEHUAX AaBre-
HUS, TemnepaTypbl U MOMNSIPHBIX A0NeN KOMMOHEHTOB NPMPOAHOTO ras3a ONPeAensioT U3 peLleHns cneayoLle-
ro ypaBHeHUs

7t=8‘t-(1+A0), (1)

rae s — NPUBEAEHHOE AaBleHue;
T — NpUBEAEHHAasa TemMneparypa;
Ay — GespasmepHbIn komnnekc (cm. 4.1.1.2).

4.1.1.1 lNpusBegeHHble AaBneHune () 1 Temneparypy (t) paccuutbiBaloT Mo popMynam:
% =P/Poms @)
=T/, €)

rae po,, — NapaMmeTp npuseaeHus Ansa aasnequs, Mra;
Ly — napamMeTp npuseaeHuUs Ans TemMnepaTypsl, paBHblii 1 K.

MapaMeTp npuBeaeHus AN AaBMEHUs] PACCHUTBLIBAIOT N0 hOpMyre
Pom =107°KXRL,, 4)
rae Ky — cmeceBoW napameTp pasmepa, mM/kmorb'’3;

R — yHuBepcanbHas rasoasi noctosiHHasi (cM. Tabnuuy 2 FOCT 30319.1).

Cwmecesoit napametp pasmepa (Ky) paccuuTeiBaloT no opmyne

r 15

o S + 2 B Mo ®

i1 = =i+l

rae  NC — 4KUCnOo KOMMOHEHTOB NPUPOAHOIO rasa;

{K}n {Kj} — napameTpbl pasmepa KOMNOHEHTOB MPUPOAHOrO rasa, 3Ha4eHMs KOTOPbIX NPUBEAEHbI B Tabnu-
ue A.1 (npunoxexue A);

{Kij} — napameTpbl BUHAPHOTO B3aWMOAENCTBUSA, 3HAYEHUS KOTOPLIX NpUBEAeHsbl B Tabnuue A.2 (npu-
noxxexHue A).
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4.1.1.2 BespasmepHblil KOMMNEKC (Ag) PACCYNUTLIBAIOT N0 hopmMyne
58
A, =) adt b.D, + b, - c.k,8%) U, exp{-c,8* ), 6)
n=1

rae{a,}, {b,}, {u,}, {c,}, v {k,} — KoahhuLMeHTLI 1 NokasaTenu creneHen, 3Ha4YEHUsA KOTOPbIX NPUBEAEHbLI B
Tabnuue A.3 (npunoxeHue A);

{Dp,}: {U,} — PyHKUMU MONSIPHBIX A0NEV KOMMNOHEHTOB NPUPOAHOTO rasa.
®YHKUNKM MOMNAPHBIX A0NIEN KOMMNOHEHTOB NpupoaHoro rasa {D,} n {U} paccunTtsiBator no cdopMynam:

B KZ, 1<n<12
D, ={B,K3-C, 13<n<1§; )
0, 19<n<58

0, 1<n<12
U ={ 8)
C, 13<n<58.
BcnomorarenbHele dyHkumu (C, u B,)) paccuntbiBalot no gopmynam:
P e £ - \a . 3 0O\
C,=(G+1-g,)(@* +1-q, ' F +1- 1, v,
Nc Nc " 12
B, = ;;xiXJBnijEij" (KiKJ-)3 , (10)
Nc Nc—1 Nc .
G=XxG + Zinxj(Gii _1)(Gi "‘Gj)' (1)
i=1 =1 j=i+1
Nc
a=YxQ, (12)
i=1
Nc
F =2 xF, (13)
i=1

V= {[Nzcxiam]z + 2N°Z_1N2°xixj(vu.5 -1)(EiEj)5’2} , (14)

=1 jobet

B = (Gu +1- gn)g" (QIQI +1- qn)q" ( RF, +1- fn)f" (SISJ +1- Sn)s" x (Wiwi +1- Wn)w"- (1%5)
By =EEE;. (16)
Gy = G;(Gi + Gj)/2, an

rae {9,} {9, {6}, {Sp}: {w,} — napamertpel, 3Ha4€HMA KOTOPLIX NpuBeAeHbI B Tabnuue A.3 (npunoxerue A);

{E} {G, {Q}, {F}, {S}, {W;} — napameTpbl KOMNOHEHTOB MPVUPOAHOTO ra3a, 3Ha4eHNs KOTOPbIX NPUBEAEHbI B
Tabnuue A.1 (npunoxenune A);

{Eij*}, {Vij}, {Gij*} — napameTpbl GMHAPHOTO B3aMMOAEWCTBMSA KOMMOHEHTOB MPUPOAHOrO rasa,
3Ha4YeHUs KOTOPLIX NPUBEAEHbI B Tabnuue A.2 (NpunoxeHue A).

3
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4.1.2 PewieHne ypaBHeHusa (1) OCyLIECTBAAT B UTEPALMOHHOM NpoLiecce MeTOA0M HbIOTOHA; 3HaYe-
HWe HavyanbHoro npubnmkenns (%)) paccunTbIBaloT, CNONb3YS 3aAaHHbIE 3HAYEHWA TeMnepaTypbl, AaBne-
HUA 1 MOMSAPHBLIX J0Meil X; NpupoaHoro rasa (cm. 5.2.2). Mocne BblMUCNEHUA NPUBEAEHHOI NNOTHOCTU (O) B
UTEPaLUMOHHOM npoLecce NIIOTHOCTb CMECK PacCHUTLIBAIOT MO hopmyne

p=M,K3, (18)

rae M., — monsipHasi macca CMecH, Kr/KMonb;
Ky — cMeceBoi napameTp pasmepa (cm. opmyny (5)).

MonsapHyto Maccy cmecu paccuuTbIBaOT No popmMyre

M, =Zc:xiMi, (19)

i=1

rae M, — monsipHas Macca i-ro KOMNoHeHTa NPMPOAHOrO rasa, 3HauYeHWsl KOTOPOI ANSA KaXKA0ro KOMMNOHeHTa
npueeaeHbl B Tabnmuax A.1 n A.9 (npunoxeHue A);

NG — 4MCno KOMNOHEHTOB NMPUPOAHOTO rasa.
4.1.3 KoahpuumeHT coxumaeMoCTU NPMPOAHOro ra3a paccunTbiBaloT No hopMyne
z=1+A,, (20)

rae Ay — GespasmepHblii komnnekc (cM. 4.1.1.2).

MpumevyaHune — BespasmepHblil komnneke Ag B hopmyne (20) paccuuTeIBatoT Npu 3agaHHbix 3HadeHusx (T,
{X;}) n HalgeHHOM B peaynkTarte pelleHns ypaBHeHUs (1) sHaueHUn NPUBELEHHON NNOTHOCTY (O).

4.2 MeTtoabl pacuyeTa nokasarensa agmadarbl U CKOPOCTH 3BYKa

4.2.1 Nokasarenb aguabdatbl U CKOPOCTb 3ByKA PacCYUTLIBAIOT MO cneayowmum hopmynam:

k=[+ A+ 0+ AR /o0 —1+A,)) 2. @1

U={ORMIT[1+ A, +(14A,) (o ~1+ A}, 22)

rae Aj, A, nA; — GespasMepHble KOMNNEKCh! (CM. 4.2.2);

Coor — 6e3pasmepHasn n3obapHas TeNNOEeMKOCTb NMPUPOAHOrO ra3a B uaearnbHO-ra3oBOM COCTOS-
HUK (CM. 4.2.3).

4.2.2 bespasmepHble KOMNNeKkcbl Ay, A, U Az pacCcuuTLIBaIOT NO CReayloLmnM hopmynam:

A, =Sa o {0 +1)b,D,+ b — k8 )b — ko3 +1)-c k25" < U, exp(-c,5*)} 23)
n=1
A, =§an8b"1_u" (1 — U, )[ann + (bn ~Cok,8" )Un exp (_ X )] J (24)
n=1
58
A, =Zan8b"r‘“"un(1 ~u,) [Dn +U, exp(— c, 8% )] . (25)
n=1
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KoadhduumeHTbl, nokaszaTenu cTeneHei, napaMmeTpbl, PyHKuun, Bxoasaume B popmynbl pacyera (23) —
(25), Te e camble, KOTOPLIE BXOAAT B hOPMYIbl pacHeTa Ge3pasMepHOro komnnekca Ag (cm. 4.1.1.2).

4.2.3 bespa3amepHyt0 M300apHy0 TENNOEMKOCTb NMPUPOAHOr0 rasa B WaearnbHO-ra3soBOM COCTOSIHUK
(cp0r) paccumnTbIBalOT No hopmyne

Nc
Coor = 2 XCoor » (26)
i=1
rae {CpOri} — 0Ge3pa3mMepHble M300apHble TENNOEMKOCTU KOMMOHEHTOB MPUPOAHOIO rasa B uaearnbHoO-raso-
BOM COCTOAHUM,
NC — 4nMcno KOMNOHEHTOB NPUPOAHOrO rasa.

3HayeHuna BenuinH {CpOri} paccuuTbIiBalOT NO hopMyne

2 2 2 2
°p0ﬁ230i+00i(+3\—| +E0i(.,-ff—i/?-m—‘ "‘Gm[ : Hl;'.e. ,\\—I "‘lm[ ‘ffi/e. \—‘ »1=12....Nc, @n

LSli‘u '\UmG}J LCOSsnry,u) | LSli‘lh\nmuu uOSn\umGU
rme 8 =1".

KoadpdomumenTsl {By;}, {Cqit {Doi}, {Eqi}: {Foit: {Goit: {Hoik {loit: {Joi}, opmynbl (27) npuseaeHsl B Tabnu-
ue A.4 (npunoxeHue A).

4.3 MeTtopg pacyeTta ko3 duumeHTa AMHAMUYECKON BA3KOCTU

4.3.1 Ba3koCTb NpUPOAHOro rasa paccyMTbIBalOT No popmMyne

~ 5

1/2..2/3
4263094 My Py (28)

e Uy — BASKOCTb NPUPOAHOTO rasa B paspeXxeHHOM COCTOSHUN;
M,, — MonapHas mMacca npupoaHoro rasa (cm. popmyny (19));
Pp — NCEBAOKPUTMYECKOE 1aBneHne NPUPOAHOro rasa;
T, — NCEBAOKPUTUYECKAsA TEMNEPATYPA NPUPOAHOTO rasa (CMm. dopmyny (37));
Au — un30bITOMHAA COCTaBMALAA BA3KOCTM NMPUPOAHOTO rasa.

MceBAOKPUTUYECKOE AABIEHNE NPUPOAHOIO ra3a pacCcynUTbIBaOT NO hopMyrie

Nc
P, =10°Rp,, T, [0,291 - 0,082 xiQiJ. (29)
i=1
rae R — yHuBepcanbHas razoBad noctosiHHas (cm. tabnuuy 2 MOCT 30319.1);

P« — NCEBAOKPUTUYECKAS MOMNSPHAS NNOTHOCTb NPUPOAHOTO ra3a (cM. dopmyry (36));

€2, — aueHTpuyeckuin daktop NuTtuepa i-ro KOMNOHEHTA NPUPOAHOTO rasa, sHa4yeHus {2} Ans komno-
HEHTOB npuBeaeHbl B Tabnuue A.5 (npunoxenue A);

NC — 4KCro KOMMNOHEHTOB NPUPOAHOIO rasa.

4.3.2 BA3KOCTb NPUPOAHOrO rasa B paspexXeHHOM COCTOSAHUU BbIYUMCNAOT N0 popmyne

Nc

Xilti
Mo = i ;
; Ne [1+(l.l0i onj)”z(Mi Mi)1,4] "
= [8(1-+m,m,)] ™
5
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r€e ug; W ug — COOTBETCTBEHHO BA3KOCTb i-r0 W j-ro KOMNOHEHTOB NPMPOAHOIO ra3a B Pa3pexeHHOM COCTOS-
HUMK;
M, u Mj — COOTBETCTBEHHO MOMSIPHAA Macca i-ro U j-ro KOMMNOHEHTOB NPUPOAHOrO rasa, 3Ha4eHUsa KOTo-

pbIX ANSi KAXKA0ro KOMMOHEHTA NpuBeAEHbl B Tabnuuax A.1 n A.9 (NnpunoxeHue A).

BA3KOCTb KOMMOHEHTOB NPUPOLHOIO rasa B PaspeXKeHHOM COCTOSHMN (Ug;) BbIMUCHIAIOT N0 hopmyne

3
o = .3, (T/100), i=1,2,...,Nc, 31)

k=0

rae {a;} — KO03(PDOULIMEHTBI, 3HAYEHNUS KOTOPLIX ANA KaKI0ro KOMMNOHEHTa npuseAeHsl B Tabnuue A.6 npu-
noXxeHusa A;

NC — 4MCrO KOMMNOHEHTOB NPUPOLHOTO rasa.

4.3.3 N30bITOYHYIO COCTABNSAIOLLYIO BS3KOCTM pacCuYuUTbIBaKOT No hopmyne
8
n tn
Ap =Y c, (bt )" (p,ofecte )™, 32)
n=1

rae {c.}, {r,}, {t,} — KoadbnumeHTLI 1 NokasaTenn CTeneHemn, 3Ha4eHNs KOTOPbIX NPUBEAEHbI B Tabnuue A.7
(NpunoxeHue A);

®1,-...0 — NapameTpbl Npeobpa3oBaHuii ANA NPUBEAEHHbIX 3HAYEHWIA NNOTHOCTU U TeMnepaTypbi

................ fme s A

npipo4HOIro rasa (Cvi. popmiyiy (33));
Oy W T, — NPUBEAEHHbIE NIIOTHOCTL M TemMnepaTypa NPUPOAHOro rasa (cM. hopmMynbl (34), (33)).

MapameTpbl Npeo6GpasoBaHuil AN NPUBEAEHHbIX 3HAYEHUA MMIOTHOCTM M TemMmneparypbl NPUPOAHONO
rasa paccuuMTbIBatoT No chopmMyrne

Nc
B =8+ X Ay, i=12,...6, (33)
k=1

rae {0;} n {d; } — K03thULMEHTBI, 3HAYEHNS KOTOPbIX NPUBEAEHBI B Tabnuue A.8 (npunoxeHue A);
NG — 4MCro KOMMNOHEHTOB NPUPOAHOTO rasa.

MpuBeaeHHbIE NMNOTHOCTL (w,,,) U TEMNEPATYPY (t,,) NPUPOLHOTO rasa paccuMTLIBALOT NO hOpMynam:

O =P/ P, (34)
Ty =T/ T, (35)

rae Po, Tk — NCEBAOKPUTUYECKUE MONSAPHASA NOTHOCTb M TEMNEPATYpa NPUPOAHOIO rasa.

[ceBAOKPUTUYECKYHO MOMISIPHYHO NNOTHOCTb (an) u Temnepatypy (T,,,) BbIMUCTIAOT NO cneaytoLum ¢op-

Mynam:
~ Re, Ne [ 1/3 1/3]3
P = 0,125§§Xixj M /o) + M, /o )", (36)
Nc Nc
To=0125- En«é ; XiX; [(Mi/ P «pi)“3 + (MJ / pri)1l3]3(TKpi Txpi) v, 37
6
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rae {pypi Ooids (M Mi} 1 {T,;, Ty} — KPUTMHECKME NNOTHOCTMU, MOMNSPHBIE MACChI U KPUTUYECKUE TEMNepaTy-
Pbl 418 KOMNOHEHTOB (i, j) NPUPOAHOrO raza COOTBETCTBEHHO;

NC — 4MCrIo KOMMOHEHTOB NPUPOAHOTO rasa.

3HayeHunsa KPUTUYECKMX NnapameTpoB {TKpi}, {pri} 1 MOnsAPHOU Maccel {M} AN KOMMNOHEHTOB NPUPOAHOTO
rasa npueeaeHbl B Tabnuuax A.5 n A.1, A.9 (NnpunoxeHne A) COOTBETCTBEHHO.

5 AnropuTtm pacueta pn3nvyecKkux CBOMCTB NMPUPOOHOro rasa

5.1 cxogHble paHHbIe

5.1.1 NicxoaHbIMK flaHHbIMUK ANA pacyeTa Pu3ndeckux CBOMCTB NPUPOAHOro rasa ABNSTCS:

- MOMsipHble AONKU KOMNOHEHTOB NPMPOAHOTO rasa {x;},

- abCcomnTHOE AaBMEHME NPUPOAHOIO rasa;

- Temnepartypa npupoaHoro rasa.

5.1.2 MonsipHble 40NN KOMMNOHEHTOB MPUPOAHOro rasa onpeaensaT XxpoMarorpadpuyeckuMm aHanusom
no NOCT 313711 — IOCT 31371.7. NsmepeHna MONAPHbLIX JOSEN KOMMOHEHTOB MOTYT BbIMOMHATLCA Kak
MOTOKOBbIMU, Tak U nabopaTtopHbiMKU xpomaTorpadamu. Ecnu namepeHbl 00beMHbIE 40NN KOMNOHEHTOB NpU-
POAHOro rasa, To Ana nepeBoja ux B MOMSAPHbIE AOMM UCTONb3YIOT CNEAYIOLLYO hopMyny

1-i/Zci

=
Zri/zci

i=1

i=1,...Nc (38)

rae  r;— obbemHas Jons i-ro KOMNOHEHTa NPUPOAHOTO rasa;

Z; — KO3(PULMEHT CKUMAEMOCTH i-ro KOMMOHEHTA MPMPOLHOTO ra3a npu CTaHAAPTHLIX YCNOBUAX, 3Ha-
YeHust KOTOPOro NpuBeAEHbl B Tabnuue A.1 NnpunoxeHus A,

NC — 4KCno KOMMNOHEHTOB NPUPOAHOIO rasa.

5.1.3 V30bITOMHOE faBNeHUe NpUpoaHOro raza U3MepsaT ¢ NPUMEHEHNEM COOTBETCTBYIOLUMX CPEACTB
usmepeHuii. ina pacyera abcomnoTHOro gaeneHus u nepesoga ero B MIa npumeHsoT cnegytowyio hopmyny

p= Kp’l puaﬁ + sz pam! (39)

raoe Kp1 " sz — nepeBoaHble KOAPDULMEHTI, 3HAYEHUS KOTOPLIX NPUBEAEHDLI B Tabnuue 1;
Pysg — W30bITOUMHOE AaBNEHNUE NPUPOAHOIO rasa;

Pary — ATMOCEPHOE AaBMEHKE.

Tabnuuya 1 —TlNepeBogHble kOIPPULMEHTI K'D1 " sz

EanHuua namepeHua KoadhdbuumeHTs! Kp1 " sz
1 kre/em? 9,80665%10~2
1 Kkre/m? 9,80665x107°
1 MMa 1
1 Gap 101
1 MM pT. CT. 1,33322x10~4

lpumep — lNlepeeod daenenusi P, Mlla, npu 3adaHHbIX p .6 = 10 Kac/cm?; Pamu = 750 Mm pm. cm. [lo ma-
6nuue 2 HaxoOum 3HadeHus koagpgpuyuenmoe: K, = 9,80665x10~%; K 2= 1,33322x10~4, 3amem paccyumsieaem
abcomomHoe daeneHue: p = 9,80665x10~2x10 + 1,33322x10-4x750 = 1,08066 MITa.
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5.1.4 Temneparypy NpupOAHOrO rasa U3mMepsaoT ¢ NPUMEHEHNEM COOTBETCTBYIOLLUMX CPEACTB U3Mepe-
HURN, KaKk Npaesuno, B rpagycax Llenbcua. [na nepesoga nsmepeHHon temneparypol t, °C B temneparypy T, K
NPUMEHSIOT CrieayoLyo dhopmyny

T=t+273,15. (40)

5.2 Anroputm pacuera

5.2.1 PaccumnTbIBalOT XapakTepHble napameTpbl NPUPOAHOro ra3a u yHKUMU MOSISAPHbLIX A0NEN KOMMNO-
HEHTOB NPUPOAHOrO rasa:

- cMeceBoi napameTp pasmepa (Ky) no chopmyne (5);

- [aBneHne HopPMMPOBKU (Pg,,,) NO chopmyne (4);

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

- (PYHKUMM MOMAPHBIX Aoned komnoHeHTos D, 1 U, no chopmynam (7)—(17).

5.2.2 Pacyet npuBegeHHON NNOTHOCTYU (O) OCYLLECTBNSETCA B pesynbrarte pelueHuns ypasHeHus (1).

3HaueHne HauanbHOro NpuBnMKeHna npueeaeHHoit nnotHoctu (O©) paccuuTbiBalOT, MCNONbL3YA 3HaYe-
HUA UCX0AHbIX AaHHbIX (T, p, X)), No chopmyne

50 = 10°PKS 1)
RT

rae R — yHuBepcanbHas rasoBas nocrosiHHas (cm. Tabnuuy 1 FOCT 30319.1).

OxoHyaTensHOe 3HaYeHNe NPUBEAEHHOR NNOTHOCTY (B) onp
LLIEM UTEPAaLMOHHOM MPOLIECCE:
a) npuseaeHHyto nnotHocTb (1)) Ha k-M UTepaLMOHHOM Luare oNPeAensaioT U3 BblpaXeHui

nenqaerca no meronv HeloToHA B cnenvio-
clACIOA U MeTO4Y FbioIOha B cayW

ca (81

A8% =[n/1—(1+ ALD)s ]/ (1+ AKD),
s(k) — 8(k—1) +A5(k)’

(42)

rae 6e3pasmMepHble KOMMEKChI Agk—1), Agk—1) paccuuTbiBalOT N0 hopmynam (6) u (23) npu NNOTHOCTU HA uTepa-
umoHHom ware (k-1), T. e. npu dk1;

6) ycrnosue 3aBepLUEHUs UTEPALIMOHHOTO NpoLiecca

‘(Tt(k) —TE)/TI:‘ <1078, (43)

pacy

rA€ NPUBEAEHHOE JABIIEHNE Thay, PACCUUTLIBAIOT MO HOPMYIE

¥, =8¥c(1+AY), (44)

rae 6e3pasMepHbI KOMMMEKC Af,"’ paccuuTbIiBaloT No popmyre (6) npu NNOTHOCTU Ha UTepaumoHHoM ware (K),
7. e. npn 6®).

Ecnu ycnosue (43) He BbINONHAETCA, TO NPOAOIMKAIOT UTEPALIMOHHBIN NPOLECC, BO3BPALLIAACH K NYHKTY
a) uTepauMoHHOro npouecca. Ecnu ycnosue (43) BbINOMNHAETCA, TO ypaBHeHUE (1) cHuTaeTca peLueHHbIM. [o-
Cfne 3TOro paccyMTbIBAOT MAOTHOCTL NO chopmMyne (18) u KoapPULMEHT cxxmmaeMocTu (z) no dopmyne (20)
npu 6 = 8®, 1. e. Nnpu HalgeHHOM peLLeHnn ypasHeHus (1).

5.2.3 Pacuet nokasartens agnabartbl U CKOPOCTU 3BYKa BLINOMHAKT No dhopmynam (21) u (22) npu 3a-
AaHHbIX (T) 1 (X) ¥ HaAeHHOM 3HaueHun & = § ().

5.2.4 Pac4eT BA3KOCTM OCYLLECTBAAETCA No chopmynam (28)—(37) npu 3agaHHbix 3Ha4eHUsx (T) u (x) u
HangeHHOMY 3HaYEHMIO MOSIIPHON NIOTHOCTH

8
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p=p/M,_, (45)
7

roe p — NMNOTHOCTb, paccunTaHHas no cdopmyne (18) npu anadeHumn d = 6 (.

Briok-cxema U npumMepbl pacyeta puanMyeckux CBOWCTB NPMPOAHOrO rasa no npeacTaBleHHbIM B CTaH-
AapTte MeTogam npueBeaeHbl, COOTBETCTBEHHO, Ha PUCYHKe 1 1 B npunoxeHum b.

6 Jwana3oH NpPUMEeHeHNs N NOrpeLHOCTU pacueTta (PnU3n4YeCKuX CBOMCTB
NPUPOAHOro rasa

6.1 lnana3oH NpUMEeHEeHUs 1 NOrpewHoOCT MEeTOA0B pacyeTa (PUu3nYeCcKux CBOMCTB

6.1.1 MeTtoabl pacyeTa, NpMBeAeHHbIE B HACTOALWEM CTaHAapTe, NpeAHasHadYeHbl 4N pacyeta dusnye-
CKWUX CBOWCTB MPUPOAHOrO raza B CNneAylLmx gmanasoHax napameTpos:

- no Temnepartype — ot 250 Ao 350 K BKNIOYUTENLHO;

- no aasneHuto — ot 0,1 4o 30,0 MINa BKNOYUTENBLHO.

Mpu aToM MOMAPHbIE AONU KOMMNOHEHTOB NPUPOAHOTO ra3a He AOJMKHbI BbIXOAUTL 3a Ananas3oHbl, KOTO-
pbie npuBeaeHbl B Tabnuue 2.

6.1.2 MMorpewHOCTU METOAO0B pacyeTa hPU3NYeCKuX CBOMCTB NPUPOAHOIO rasa ¢ AnanasoHamu Mo-
NAPHBLIX A0NEN KOMMOHEHTOB, KOTOPLIE NPeACTaBMeHbl B Tabnuue 2, U BO BCEM AMana3oHe Temnepartyp 1
OaBneHuit, NpuBeaeHHOM B 6.1.1, HAX0AATCA B CrneayloLmMx npegenax:

0, Of. -+
0,1%< 6pM, 3, 50,4 %;
02%<0,,22,0%;
0,5% <8y,<4,4 %;
06 %< 6HM <4,0%.
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HeT

BBOA Xi WINW Ti, Puss, t
(cm. 5.1.1)

BeepneHbi ri ?

Pacuer xi
(c™m. 5.1.2)

!

y

PacyetpeMlManTBK
(cm. 5.1.3, 5.1.4)

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

\ 4

PacueT 8 B UTepaumoHHOM
npouecce (cm. 5.2.2)

‘(n(ka)m - n)/ ‘rr.‘ <10°®

PacueT p uz npu § = 8%
(cm. 5.2.2)

A

Pacyetk, u, p
(cm. 5.2.3,5.2.4)

HeT

PucyHok 1 — Briok-cxeMa pacyeTa huany4eckux CBOMCTB NPUPOLHOro rasa
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Tabnu ua 2 — KOMMOHEHTHI npupogHoro rasa n gnanas3oHbl MOJNMAPHbBIX ,qone|7| KOMMOHEHTOB

KomMnoHeHT [OnanasoHbl MONSAPHbIX Aonei

MeTaH 0,7<Xcns< 1,0
OTaH Xcoms < 0,10
MNponaH Xcang < 0,035
ByTaHbl B cymme XcamH1o < 0,015
lNeHTaHbl B cymMe XcsH2 < 0,005
[ekcaH XpceH14 < 0,001
AsoT XN £ 0,20
Hvokeuna yrmepoga Xco2 0,20
Fenwi Xpe < 0,005
Bogopoa Xyp 0,10

MpuMedaHus
1 MonspHble gonu ocTasnbHbIX KOMMOHEHTOB He npesbilwatoT cymmapHo 0,0015.

2 Ecnu B NpupogHOM raze mornspHas gons renusa He npesbiwaeT 0,0005, To npu pacyeTe ouUsnMyeckux cBoiicTs
MOXHO MPUHATb Xy = 0, @ nameperHyto no FOCT 31371.1 — [OCT 31371.7 MonsipHyto AOM0 rennst cyMmMnpoBaTh ¢
MOMSPHON Aonel asoTa.

3 Ecnu B npupogHom rase monspHas gons sogopofa He npeselwaer 0,0005, To npu pacyeTe dusnmyeckux
CBOWCTB MOXHO NPUHATL Xy, = 0, @ naMeperHyto no MOCT 31371.1 — FOCT 31371.7 MonsipHyto 400 BOAOPOAA CyM-
MUpOBaTb C MOMNAPHOWN fonei asoTa.

4 Ecnu uamepeHsl no NOCT 31371.1 — FOCT 31371.7 monapHble AoMNWU KACIOpoAa U aproHa, To Npu pacyeTe
pM3nYeCcKMX CBOMNCTB UX 3HAYEHNA HEOBXOAUMO CYMMUPOBATL C MOSAPHOI Aonei asoTa.

5 Ecnu namepensl no NOCT 31371.1 — FOCT 31371.7 MonsApHble JONW H-renTaHa W H-OKTaHa, TO Npu pacyeTe
pM3NYeCKUX CBOMNCTB UX 3HAYEHNS HEOBXOANMO CYMMUPOBATL C MOMAPHON AONEN H-rekcaHa.

6 [nsa UcKNoYeHNS BO3HUKHOBEHMS JOMOSNTHUTENbHOW NMOrpeLlHOCTH pacyeTa hU3NHECKUX CBOMCTB HeobXoh Mo

MOTSIPHYIO Maccy CMecu paccuuTeIBaTh No opMyrne (19) ¢ y4eTOM BCeEX KOMMOHEHTOB, MONsipHasa 40N KOTOPbIX He
paBHa Hysto (MOMISIPHLIE Macchl KUCIIOPOAa, aproHa, H-renTaHa 1 H-oKTaHa npusegeHbl B Tabnuue A.9 npunoxeHns A).

MorpelwHOCTU MeETOAOB pacyeTa (hU3UYECKUX CBOWCTB MPUPOAHOTO rasa, COOTBETCTBYIOLLUME KOHKPET-
HbIM AnanaszoHaM TEMMNepAaTypbl U AaBNeHus, NpuBeaeHbl B Tabnuuax 3—5.

Tabnuuya 3 — lMorpeLlHOCTM METOLOB pacyeTa MNOTHOCTU U KO3 DULMEHTA CKUMAEMOCTU (C LOBEPUTENBHON BEPO-
ATHOCTLO 95 %)

T.K p, MMa 3 gt Oz %

Ot 0,1 ao Pp1 BKITHOM. 0,1
Ot 250,0 go 267,0 BKntoM. Cs. Pp1 ao sz BKIHOM. 0,2
Cs. P, Ao 30,0 Brriou. 0,4
Ot 0,1 go Pp3 BKITHOM. 0,1

Cs. 267,0 go 280,0 BKkntou.
Cs. Pps no 30,0 BknroY 0,2
C.. 280,0 no 295,0 BkntoM. Ot 0,1 go 30,0 BKmtoM. 0,1
Ot 0,1 go Pp4 BKITHOM. 0,1

CB. 295,0 no 310,0 BkntoM.
Cs. PP4 0o 30,0 Bkntou. 0,2
Ot 0,1 no Pp5 BKITHOY. 0,1

Cs. 310,0 no 350,0 BkntoM.
Cs. Pp5 0o 30,0 Bkntou. 0,2

1
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OkoHYaHue mabnuupl 3

MpumeyaHus

1P,y =0,32353T - 78,882.
2 sz =0,94118T — 221,29.
3 P,3=1,7308T — 454,62.
4 P4 =-1,2000T + 384,00.
5 P5=10,30000T — 81,000.

Tabnuuya 4 — MNorpellHOCTU METOA0B pacyeTa CKOPOCTY 3BYKa M NokasaTens aguabartbl (C JOBepUTENBLHON BEPOATHO-
cTbto 95 %)

T K p, MMa Sy % Sy %
Ot 0,1 no Py,q BKItOM. 0,2 0,5

Ot 250,0 go 350,0 Bkntou. Cs. Py,q A0 P, BKIIHOM. 0,8 1,8
Cs P, B0 30,0 Biitou. 2,0 4,4

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

Tabnuya 5 — lMorpelwlHOCTN METOAOB pacyeTa KopdULMeHTa JUHAMUYECKON BA3KOCTU (C LOBEPUTENBHOW BEPOST-
HocTbh 95 %)

T, K p, MMa BHM, %
OT1 0,1 go 1,0 BKntou. 0,6
Cs. 1,0 go 10,0 BKkntou. 1,9
Ot 250 go 350 BKkntou.
Cs. 10,0 no 20,0 Bkntou. 2,6
Cs. 20,0 no 30,0 Bkntou. 4.0

6.2 YyeT norpewHocT! usMepeH1a AaBrneHus, TeMmnepaTypbl U MONAPHbIX [onen KOMMNOHEHTOB
nPpUpoAaHOro rasa

6.2.1 MNorpelwHocTb pacyeTa KodahhULMeHTa CHRUMAEMOCTH (3,), NIIOTHOCTU (6p), CKOpoOCTH 3BYKa (0,),
nokasarens agnabarsl (3,) U BASKOCTH (6M) C YYETOM NOTpeLUHOCTU M3MEpPEHUs AaBfeHWUs, Temnepartypbl 1
MOSAPHbIX A0Ne KOMMNOHEHTOB NPUPOAHOIO rasa

(MCXOAHbIX AaHHbIX ANsl pacyeTa) BLIMUCASAIOT No cregyowmm dopmynam;

5, =(62,+82,)" (46)
8, = (62, +8%,)" @7)
5, =2 +82,)", 48)
8 = (B2, +62.)"", (49)

(50)

rae o, 6pM, Oy O W 6HM — MNOrpeLLUHOCT METOA0B pacyeTa COOTBETCTBEHHO KOAhULMEHTA CXHUMAEMO-
CTU, NNOTHOCTU, CKOPOCTK 3ByKa, Mokasarensa agmabdartbl U BA3KOCTU, 3HAYe-
HUSI KOTOPBIX NPUBEAEHbI B Tabnuuyax 3—5;

12
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O2ua Oonar Ouma: Oug W O,y — NOTPELUIHOCTM pacyeTa COOTBETCTBEHHO KoadpdpurumMeHTa CxMMaemMocTm, NaoT-
HOCTH, CKOPOCTU 3BYyKa, NoKasarens aanabarbl u BA3KOCTH, KOTOPbIE NOSABNSA-
tOTCA JOMOMHMUTENBLHO B CBA3W C MOTPELLHOCTLIO USMEPEHNS AABIIEHUSA, TEM-
neparypbl U MOMAPHbIX A0SIEN KOMMNOHEHTOB NPUPOLHOIO rasa.

6.2.2 TorpeLHoCT 8,1, 8 n. Oypg: Okug V1 Oy BEIMUCTIAKOT MO CIEAYIOLMM DOPMYNAM:
M 0,5
100 Nc+2 2 g
Soa = | 20 ~2 )| (51)
L k=1
M 0,5
100 Nc+2 2 4
B = | 2 =Pa )| (52)
100 M2, -
iww Al <
6um.'l = T kz—1‘ uqk+ _uqk—) J ! (53)
M 0,5
100 [ " 2|
e DS (54)
100 [Nc+2 2 0.5
B = | 2o i) (55)
rae N, — 41CIO KOMMNOHEHTOB NMPUPOLHOIO rasa;

g, — YCnosHoe 0603HaueHne k-ro napamerpa NpUMEHSIEMbIX 115 PAaCYETa NCXOAHbIX AaH-
HbIX, T. €. U3MEPEHHBIE 3HAYEHUS AABEHUS], TEMMNEPATYPbI U MOSNAPHBIX A0SEN KOM-
MOHEHTOB NPUPOAHOTO rasa;

Z,p, U, ku pu — COOTBETCTBEHHO, KOIDDULNEHT CKUMAEMOCTU, NIMOTHOCTbL, CKOPOCTb 3BYKa, MOKa-
3aTenb agmabarbl U BS3KOCTb, 3HAYEHUSI KOTOPbIX PAaCCYMTbLIBAKOT NPU U3MEPEHHbIX
3HaYeHUsIX AaBNEHUSI, TEMMNEPATYPbl U MOMSPHBLIX A0MNEN KOMMNOHEHTOB MPUPOAHOTO
rasa;

Z,, Pa., Y, kqkh Hg,, — COOTBETCTBEHHO, KOI(PPULIMEHT CHUMAEMOCTH, NMOTHOCTb, CKOPOCTL 3BYKA, MOKasa-
Tenb aguabaTbl U BA3KOCTb, anfOpUTM pacyeTa KOTopbIX NpuBeaeH B 6.2.3;

Z, P, Ug, Kq_ Hq_ — COOTBETCTBEHHO, KOI(IPULMEHT CKUMAEMOCTH, MIOTHOCTb, CKOPOCTb 3BYKA, NOKa3a-

Tenb agnabarbl U BA3KOCTb, anrOpuMTM pacyeTa KOTopbix NnpueeaeH B 6.2.3.

6.2.3 [ina ynpoLleHnss anroputm pacyeTa sHauyeHuin KoadhuLMeHTa CUMAEMOCTH (Z, U Z, ) NPUBEEH
Ana GUHapHON CMECH C N3MEPEHHBLIMU MOMAPHBIMU A0MAMM (X, U Xo,,), @ TAKKE NPU U3MEPEHHBIX 3HAYEHNSAX
Aasnenus (p,) n temneparypsbl (T,). Pacyer aHanormyHbIX SHa4eHU MAOTHOCTH (Pg,, U Py, ), CKOPOCTH 3BYKA

(Ug, M Ug ), nokasatens agnabatsl (K, 1 K, ) 1 BA3KOCTU (Mg, U Hg ) OCYLLECTBISIOT Takxke, Kak U A ko3d-
du1umeHTa cKUMaemMocTn Z, n Z, .
B cnyuae 6unapHon cmecu dhopmyna (51) npuobpeTtaet cneavioLLmii BUA:

8zm:. = m |:Z4: (qu+ —Zg- )2:| ’ ! (56)

Z |t

rae Z — KOOP(PULMNEHT CXKMUMAEMOCTU, 3HAYEHNE KOTOPOro PacCHUTaHO Npu U3MEpPEHHbIX 3HAYEHUAX Py
Tw X U Xops
qu+ — KO3(PPULMEHT CKUMAEMOCTU, 3HAYEHUSA KOTOPOrO pacCyHUTLIBAIOT:
13
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- AnAK=11npu Py, Ty Xqyy M Xo;
- anak=2npnp,, T ., X, 1 X,
- anak=3npup,, T,, X;,. 1 X5,
- anak=4npup,, T, X3, 1 Xo4;
Z, — KO3(PULIMEHT CKUMAEMOCTH, 3HAYEHNS KOTOPOTO PaCCUUTLIBAIOT:
-onak=1npup,., T, X;, U X
-onak=2npup,, T, X;, U X,
- anak=3npup,, T,, X;,. 1 X
-anak=4npup,, T, X;, 1 Xy, .

Mpu 3TOM 3HAYEHUSI AaBNEHUs, TEMNEPATYPbl U MOMSIPHbIX JONEN KOMMNOHEHTOB C HUXKHUMMU UHAEKCaMK,
BKJTIOYAIOLLMMMU NITOC U MUHYC, PACCYUTLIBAIOT MO hOPMynaMm:;

P,.= P, (140005 5,), (57)

P, =P,(1-00053,), (58)
T, =T,(1+0,0055,) (59)
T, =T,(1-0,0055;) (60)
Xy = X4,(1+ 10,0058 ;) ®1)
X4, = X4,(1-0,0055 ;) 62)
X4, = X, (140,005 8,,) 63)
X, = X,,(1-0,005 8,2), (64)

rae Bp, O, 8,4 U 8,5, — COOTBETCTBEHHO, NMOIPELLHOCTU U3MEPEHUS P, T, X4, U X5, YNCTIEHHBIE 3HAYEHUS KO-
TOPbIX ONPEAENsOT B COOTBETCTBUU C NPUMEHAEMbIMU METOAMKAMMU UK CPEACTBAMMU
X U3MEPEHUNA.

14
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MpunoxeHue A
(o6sa3aTenbHoe)

XapakrepucTtuyeckue napamMeTpbl KOMMNOHEHTOB MPUPOAHOIO rasa, KoagPUUUeHTbI
M napamMeTpbl METOOOB pacyeTa CBOMCTB NPUPOAHOro rasa

A.1 MeToabl pacyeTa NOTHOCTH, KO3 MULMEHTa CKUMaeMOoCTH, nokasatens agnabatsl 1 CKOPOCTU 3BYKa OCHO-
BaHbl Ha UCMOMb30BaHWN ypaBHEHUSA cocToAHUA AGAS, NpuBeAeHHOro B MexayHapogHom ctaHaapTe [1]. B aToM xe Hop-
MaTMBHOM JOKYMEHTE MpUBEAEHbl UCTOSb3yeMble B HACTOSALLEM CTaHAapTe YHKLWUM, Bbipaxatolwue 3aBUCUMOCTb U30-
6apHOI TennoeMKoCTU KOMMOHEHTOB B WAealnbHO-Ta30BOM COCTOSIHUM OT TeMnepaTyphl.

A.2 B Tabnuuax, NnpuBeLeHHbIX B HACTOALLEM NPUNOXEHUN, NPESCTaBNEHbl XapakTepucTUYeckne napameTpbl KOM-
MOHEHTOB NPUPOAHOrO rasa, KoaPULMEHTHI U NapamMeTpbl METOA0B pacyeTa CBOWCTB NPUPOAHOro rasa (Mcknovasi BA3-
KOCTb), B3ATble HENocpeCcTBEHHO U3 cTaHgapTa [1].

A.3 MeTog pacueTa BA3KOCTU NPUPOAHOro rasa, Ucnosb3yemblil B HAaCcTOSALWEM CTaHAapTe, NPUBEAEH B CTaHAapTe
[2].

15
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o Tabnuya A1— XapakTepucTuyeckue napameTphbl YACTLIX KOMMOHEHTOB 8
MonspHas KoadppuLmeHT cxumae- OHepreTudeckuit MNapameTp OpueHTaLmoH- | KsaapynonbHbit | BbicokoTemne- | AunonbHbIi MNapameTp 2
KoMroHeHT macca MOCTU NPU CTaHAAPTHBIX napameTp pasmepa K Hblii NapaMeTp napameTp paTypHbIi napameTp accoumaLmmn [
M;, kr/kmonk YCNoBUAX 2 E (MB/KMonb)1b G Q napamerp F; S W, §
MetaH 16,043 0,9981 151,318300 0,4619255 0,0 0,0 0,0 0,0 0,0 z
OTaH 30,070 0,992 244,166700 0,5279209 0,079300 0,0 0,0 0,0 0,0 Ilg
MponaH 44,097 0,9834 298,118300 0,5837490 0,141239 0,0 0,0 0.0 0,0 &
u-byTan 58,123 0,971 324,068900 0,6406937 0,256692 0,0 0,0 0,0 0,0
H-ByTaH 58,123 0,9682 337,638900 06341423 0,281835 0,0 00 0,0 0,0
u-TeHTaH 72,150 0,953 365,599900 0,6738577 0,332267 0,0 0,0 0,0 0,0
H-MeHTaH 72,150 0,945 370,682300 0,6798307 0,366911 0,0 0,0 0,0 0,0
H-TekcaH 86,177 0,919 402,636293 0,7175118 0,289731 0,0 0,0 0,0 0,0
Asot 28,0135 0,9997 99,737780 0,4479153 0,027815 0,0 0,0 0,0 0,0
Auokcnn 44,010 0,9947 241,960600 | 04557489 0,189065 0,690000 00 00 0,0
yrnepoza
Tenuit 4,0026 1,0005 2,610111 0,3589888 0,0 0,0 0,0 0,0 0,0
Bogopon 2,0159 1,0006 26,957940 0,3514916 0,034369 0,0 1,0 0,0 0,0

Tabnuya A.2 — MNapameTpbl BUHapHOTO B3aMOAEACTBUSA KOMMOHEHTOB

Mapa koMnoHeHToB (i, j) E“U V‘j KU G"U
MeTaH fiponaH 0,994635 0,990877 1,007619 1,0
u-ByTaH 1,019530 1,0 1,0 1,0
H-ByTaH 0,989844 0,992291 0,997596 1,0
u-MNeHTaH 1,002350 1,0 1,0 1,0
H-MeHTaH 0,999268 1,003670 1,002529 1,0
H-TekcaH 1,107274 1,302576 0,982962 1,0
Asor 0,971640 0,886106 1,003630 1,0
[vokeua yrnepoaa 0,960644 0,963827 0,995933 0,807653
Bopopoa 1,170520 1,156390 1,023260 1,957310
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[podonxeHue mabnuysi A.2

Beeneno ¢ 01.01.2017

A"

Mapa koMnoHeHToB (i, i) E‘U Vh. KU G‘U
OTaH MponaH 1,022560 1,065173 0,986893 1,0
u-byTtaH 1,0 1,250000 1,0 1,0
H-ByTaH 1,013060 1,250000 1,0 1,0
u-TleHTaH 1,0 1,250000 1,0 1,0
H-MeHTaH 1,005320 1,250000 1,0 1,0
Asor 0,970120 0,816431 1,007960 1,0
[Jvokeug yrnepoaa 0,925053 0,969870 1,008510 0,370296
Bogopoa 1,164460 1,616660 1,020340 1,0
Mponan H-ByTaH 1,004900 1,0 1,0 1,0
Asor 0,945939 0,915502 1,0 1,0
[vokeug yrnepoga 0,960237 1,0 1,0 1,0
Bopopoa 1,034787 1,0 1,0 1,0
u-byTtaH AszoTr 0,946914 1,0 1,0 1,0
[vokeug yrnepoaa 0,906849 1,0 1,0 1,0
Bopopoa 1,300000 1,0 1,0 1,0
H-ByTaH AszoTr 0,973384 0,993556 1,0 1,0
[Ovokeua yrnepoaa 0,897362 1,0 1,0 1,0
Bopopoa 1,300000 1,0 1,0 1,0
u-NeHTaH AsoT 0,959340 1,0 1,0 1,0
[Ovokeua yrnepoaa 0,726255 1,0 1,0 1,0
H-TeHTaH AsoT 0,945520 1,0 1,0 1,0 §
[vokeug yrnepoaa 0,859764 1,0 1,0 1,0 ;
H-TekcaH [Ivokeug yrnepoga 0,855134 1,066638 0,910183 1,0 g
AsoT [vokeng yrnepoga 1,022740 0,835058 0,982361 0,982746 ‘r
Bogopon 1,086320 0,408838 1,032270 1,0 §
o
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-
@

Beeneno ¢ 01.01.2017

OkoHYaHue mabnuupi A.2 8
Mapa koMnoHeHToB (i, j) E“U i KU G"U 2
JAvokeung yrnepoaa | Bogopoa 1,281790 1,0 1,0 1,0 §
MpumevaHunsa 3
1 E*ii = E*ij; (3”ji = G*ij, npui#j I
2 B =G5 =1, npui=j S
3 [AnA nap KOMNOHEHTOB (i, j), He NPeACTaBNEeHHbIX B HacTosLel Tabnuue, Bce napameTpbl GUHapHOTO B3aUMOofeACTBUA MPUHMMAIOTCS paBHLIMU eAUHULE. o
Tabnvua A.3 — KoadduLmeHThl 1 nokasaTenu cTeneHeil 6espasmepHbIX kKoMNnekcos Ag—~Aq
n a, b, cy Kq up, 9n an fo Sy Wy
1 0,153832600 1 0 0 0,0 0 0 0 0 0
2 1,341953000 1 0 0 0,5 0 0 0 0 0
3 -2,998583000 1 0 0 1,0 0 0 0 0 0
4 -0,048312280 1 0 0 3,5 0 0 0 0 0
5 0,375796500 1 0 0 -0,5 1 0 0 0 0
6 -1,589575000 1 0 0 4,5 1 0 0 0 0
7 -0,053588470 1 0 0 0,5 0 1 0 0 0
8 0,886594630 1 0 0 75 0 0 0 1 0
9 -0,710237040 1 0 0 9,5 0 0 0 1 0
10 -1,471722000 1 0 0 6,0 0 0 0 0 1
1 1,321850350 1 0 0 12,0 0 0 0 0 1
12 -0,786659250 1 0 0 12,5 0 0 0 0 1
13 2,291290x10° 1 1 3 -6,0 0 0 1 0 0
14 0,157672400 1 1 2 2,0 ¢} 0 0 0 ¢}
15 -0,436386400 1 1 2 3,0 0 0 0 0 0
16 -0,044081590 1 1 2 2,0 0 1 0 0 0
17 -0,003433888 1 1 4 2,0 0 0 0 0 0
18 0,032059050 1 1 4 11,0 0 0 0 0 0
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[podonxeHue mabnuysi A.3

Beeneno ¢ 01.01.2017

61

n a, b, (=N Ke uy g, da, fo Sy Wy
19 | 0,024873550 2 0 0 0,5 0 0 0 0 0
20 | 0,073322790 2 0 0 0,5 0 0 0 0 0
21 | -0,001600573 2 1 2 0,0 0 0 0 0 0
22 | 0,642470600 2 1 2 4,0 0 0 0 o 0
23 | -0,416260100 2 1 2 6,0 0 0 0 0 0
24 | -0,066899570 2 1 4 21,0 0 0 0 0 0
25 | 0,279179500 2 1 4 23,0 1 0 0 0 0
26 | -0,696605100 2 1 4 22,0 0 1 0 0 0
27 | -0,002860589 2 1 4 -1,0 0 0 1 0 0
28 | -0,008098836 3 0 0 0,5 0 1 0 0 0
29 | 3,150547000 3 1 1 7,0 1 0 0 0 0
30 | 0,007224479 3 1 1 -1,0 0 0 1 0 0
31 | -0,705752900 3 1 2 6,0 0 0 0 0 0
32 | 0,534979200 3 1 2 4,0 1 0 0 0 0
33 | -0,079314910 3 1 3 1,0 1 0 0 0 0
34 | -1,418465000 3 1 3 9,0 1 0 0 0 0
35 -5,99905x10-17 3 1 4 13,0 0 0 1 0 0
36 | 0,105840200 3 1 4 21,0 0 0 0 0 0
37 | 0,034317290 3 1 4 8,0 0 1 0 0 0
38 | -0,007022847 4 0 0 0,5 0 0 0 0 0
39 | 0,024955870 4 0 0 0,0 0 0 0 0 0 §
40 | 0,042968180 4 1 2 2,0 0 0 0 0 0 ;
41 | 0,746545300 4 1 2 7,0 0 0 0 0 0 g
42 | -0,291961300 4 1 2 9,0 0 1 0 0 0 ‘i"
43 | 7,294616000 4 1 4 22,0 0 0 0 0 0 §
5,
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N OxoHvaHue mabnuusi A.3 8
n a, b, [ Ky u, [« < fy Sy Wy 2
44 -9,936757000 4 1 4 23,0 0 0 0 0 0 §
45 -0,005399808 5 0 0 1,0 0 0 0 0 0 é
46 -0,243256700 5 1 2 9,0 0 0 0 0 0 ,L
47 0,049870160 5 1 2 3,0 0 1 0 0 0 2
48 0,003733797 5 1 4 8,0 0 0 0 0 0
49 +874951066 5 + 4 23,6 € 4 & & ©
50 0,002168144 6 0 0 1,5 0 0 0 0 0
51 -0,658716400 6 1 2 5,0 1 0 0 0 0
52 0,000205518 7 0 0 -0,5 0 1 0 0 0
53 0,009776195 7 1 2 4,0 0 0 0 0 0
54 -0,020487080 8 1 1 7,0 1 0 0 0 0
55 0,015573220 8 1 2 3,0 0 0 0 0 0
56 0,006862415 8 1 2 0,0 1 0 0 0 0
57 -0,001226752 9 1 2 1,0 0 0 0 0 0
58 0,002850908 9 1 2 0,0 0 1 0 0 0

Ta6nuya A4 — KoadhduumeHTsl Ans pacHeTa 6e3pasMepHbIX U306apHbIX TEMMOEMKOCTEN KOMMNOHEHTOB NPUPOAHOTO rasa B UAeanbHO-Ta30BOM COCTOSIHUM MO ¢hop-

myne (27)

KomnoneT Boi Coi Doi Eo Foi Goi Hoi loi Joi

MertaH 4,00088 0,76315 820,659 0,00460 178,410 8,74432 1062,82 -4,46921 1090,53
OtaH 4,00263 4,33939 559,314 1,23722 223,284 13,1974 1031,38 -6,01989 1071,29
MponaH 4,02939 6,60569 479,856 3,19700 200,893 19,1921 955,312 -8,37267 1027,29
u-bytan 4,06714 8,97575 438,270 5,25156 198,018 25,1423 1905,02 16,1388 893,765
H-ByTaH 4,33944 9,44893 468,270 6,89406 183,636 24,4618 1914,10 14,7824 903,185
u-leHTaH 4 11,7618 292,503 20,1101 910,237 33,1688 1919,37 0 0
H-TeHTaH 4 8,95043 178,670 21,8360 840,538 33,4032 1774,25 0 0
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OKoHYaHue mabnuupi A.4

Beeneno ¢ 01.01.2017

Komnokewt Bai Coi Dgi Eai Fai Gai Hoi Gi Joi

H-TekcaH 4 11,6977 182,326 26,8142 859,207 38,6164 1826,59 0 0

Kucnopog, 3,50146 1,07558 2 235,71 1,01334 1116,69 0 0 0 0

AsoT 3,560031 0,13732 662,738 -0,14660 680,562 0,90066 1740,06 0 0

[uokeug yrnepoga 3,50002 2,04452 919,306 -1,06044 865,070 2,03366 483,553 0,01393 341,109

Fenuit 2,5 0 0 0 0 0 0 0 0

Bogopog 2,47906 0,95806 228,734 0,45444 326,843 1,56039 1651,71 -1,3756 1671,69
MpumMevaHue —Ipu pacyeTe GeapasmepHbix U306apHbIX TEMNOEMKOCTE! KOMNOHEHTOB NPUPOAHOTO ra3a B MAEanbHO-Ta30BOM COCTOSHUM No hopmyne (27)

CIeAyeT UMeTE B-BUAY, HTo; ecnHy =0, seTBepToe Craraemoe B-NpaBoi HacTV-(ropMyms-{27) MPMHIMAIOT PABHSIM HYIO:

(24
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Tabnuya A5 — Kputudeckune napameTpbl U dpakTopsbl NUTUEepa KOMMNOHEHTOB NPUPOAHOrO rasa

KoMroHeHT Tepir K Prpir KTIM3 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-TeHTaH 460,39 236,0 0,26196
H-TeHTaH 469,65 232,0 0,29556
H-ekcaH 507,85 233,6 0,29965
AsoT 126,2 313,1 0,013592
[Ovokenp yrnepoga 304,2 468,0 0,20625
lenwuit 5,19 69,64 -0,14949
Bogopoa 32,038 31,36 -0,12916

Tabnuuya A6 — KoathdpuumeHTsl {a,} AN pacdeTa BA3KOCTU KOMMOHEHTOB NPUPOLHOIO rasa B paspexeHHOM COCTos-
HuK no dopmyne (31)

a;, AN KOMMOHeHTa i
“ AsoT ﬁﬂg:ﬁﬁg 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
ajc AN KOMIMOHeHTa i

“ u-byTtaH H-TeHTaH u-MNeHTaH lekcaH Tenuii Bopaopoa
0 1,04273843 0,452603096 0,550744125 0,658064311 2,95929817 1,42410895
1 1,69220741 1,79775689 1,75702204 1,50818329 7,1775132 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

Tabnuuya A7 — KoathduumeHtsl {c.} n nokasarenu cteneHen {r}, {t,} AN pacdeTa U3GLITOYHOR coCTaBNAOLENA BA3-

KocTh no gopmyne (32)

j

“n

1

3,06331302

-8,64573627

8,96123185

-3,00860053

2
3
4
5

1,27196662

22
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OkoH4aHue mabnuupi A.7

Mertonasl pacuera (hU3NUECKUX CBOUCTB. Berancienue

Beeneno ¢ 01.01.2017

rOoCT 30319.3—2015

J

Cn

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

Tabnuya A8 — Koapdpuuments {8} n {d; } Ans pacyeta napameTpos npeobpasoBaHuii {¢;} no opmyre (33)

d;, ANA KommoHeHTa K
I i AsoT Avokeuna yrnepoga MertaH OTaH MponaH H-ByTaH
11 1 -0,005352690 -0,03468202 0 0,04156931 0,03976538 -0,06667775
211 0,09101896 0,1130498 0 0 0,08375624 0,2100174
3|0 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
OkoH4aHue mabnuupi A.8
d; AN KoMnoHeHTa Kk
I i u-byTaH H-TeHTaH u-MeHTaH lekcaH lenuii Boaopoa
111 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
41 1 0,4516722 0,06698673 -0,1450583 -0,09677546 -0,225324 -0,1399209
5] 0 -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 A.9 — MonsipHble Macchl KUCIIOPOAa, aproHa, H-renTaHa 1 H-oKTaHa
KOMMOHeHT MonspHasa macca M;, kr/kmonb
Kucnopog 31,9988
AproH 39,948
H-l'enTaH 100,204
H-OKTaH 114,231
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MpunoxeHue b
(cnpaBouHoe)

Mpumepbl pacyeta huanyeckux CBOMCTB NPUPOAHOrO rasa

B.1 MpumMeptl pacyeTa, NpUBeAEeHHbIE B HACTOALLEM NPUNOXEHNN, PEKOMEHAYETCA UCMOMNb30BaTL B KaYECTBE TECTOBbIX
JaHHbIX NMpW NpOrpaMMHOIA peanusaLlum MeToA0B pacyeTa PU3N4eCKUX CBONCTB MPUPOAHOIO ra3a, KoTopble faHbl B Ha-
CTOSILLEM CTaHAapTe.

B.2 Mpumepbl pacyeTa npuBeaeHbl B hopme Tabnuy,. MNpu aTom B Tabnuue B.1 gaHbl MONSPHEIE 40NN KOMMOHEH-
TOB CMeCel, UMUTUPYIOLLMX NpUPOAHLIN ras, a B Tabnuuax 5.2, 5.3 u B.4 npuBeaeHbl pacyeTHbIE 3HAYEHNUA DPUINHECKUX
CBOWCTB [N151 3TUX CMeceii Mpu COOTBETCTBYIOLLMX TeMnepaTypax U AaBneHnsX.

Tabnuya B5.1 — MonspHble JOM KOMNOHEHTOB CMECER, UMUTUPYHOLLMUX NPUPOLHLIA ras

MonspHas Aons Ans cMecelt
KoMmnoHeHTbI
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-TleHTaH 0,0003 — 0,0005
H-TekcaH 0,0007 — 0,0012
AsoT 0,003 0,057 0,0034
[Ouokewng yrnepoga 0,006 0,076 0,006
[enuia — — 0,005
Bogopog — — 0,095
Tabnuuya B.2 — PacdeTHble 3Ha4eHUS OU3NHECKUX CBOWCTB AN cMeck Ne 1
T, K p, MMa P, Kr/m3 z u, m/c k M, MkMa-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 11,11
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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Tabnuuya B5.3 — PacyeTHble 3Ha4eHUA PU3NYECKUX CBONCTB s cMecu Ne 2
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T, K p, MMa P, Kr/m3 z u, M/c K M, MklMa-c
250,00 0,1 0,9577 0,9963 370,1 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 4315 1,270 13,58
250,00 5,0 59,396 0,8032 339,1 1,366 11,68
300,00 5,0 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 4513 1,549 17,72
250,00 30,0 342,04 0,8369 728,2 6,046 38,04
300,00 30,0 267,56 0,8915 603,4 3,247 28,75
350,00 30,0 213,16 0,9592 567,0 2284 24,72

Tabnuuya b.4 — PacyeTHble 3Ha4eHUs PU3nYecknx CBOMCTB Ana cMecu Ne 3

T, K p, MMNa P, Kkr/m3 z u, m/c K M, MkMa-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 5,0 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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Bubnuorpadusa

MexayHapogHblh ctaHgapT  Natural gas — Calculation of thermodynamic properties — Part 1: Gas phase properties
ISO 20765-1:2005(E)* for transmission and distribution applications

[OCT P 8.770-2011 locygapcTBeHHas cucteMa obecneveHuns eguHCTBa UsMepeHuit. a3 npupogHblid. Koad-
PULMEHT AMHAMUYECKOR BA3KOCTW CXAaToro rasza ¢ U3BeCTHbIM KOMMOHEHTHBIM COCTaBOM.
MeTog pac4eTHoro onpegeneHns

* C yKasaHHbIM CTaHJapTOM MOXHO o3HakoMuTbes B PIYT1 « CtaHAapTUHOpM».
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YK 662.76.001.4:006.354 MKC 75.060 B19

KntoueBble cnoBa: raz npupoaHbl, METOAbI pacyeTa, husmdeckne CBOWCTBA, KOMMNOHEHTHbIN COCTaB, MIOT-
HOCTb, KO3(h(PULMEHT CKUMAEMOCTHU, NoKasaTenb aanabatbl, CKOPOCTb 3BYKa, KOA(hPULMEHT AMHAMUYECKON
BA3KOCTU, aniropuTm pacyeTa, Anana3oH NpUMEHEHUs, NOrpeLLUHOCTU pacyeTa

27

12.08.2016 Crp. 30 u3 31



T'OCT 30319.3-2015 T"a3 npupoausnii. Metonas! pacuera hU3NUYECKUX CBONUCTB. Brruncienne Beeneno ¢ 01.01.2017

Pepaxrop P.C. XapmioHosa
Koppektop FO.M. lpokogpresa
KomnbtoTepHas BepcTka E.A. KoHOpauwiogoli

MognucaHo B nevaTb 08.02.2016.  dopmat 60><841/8. [apHuTypa Apuan.
Yen. ney. n. 3,72.  Tupax 36 ak3.  3ak. 4335.

MoaroToBrneHo Ha ocHoBe 3]'IeKTp0HH0l7I Bepcun, I'Ipe,ElOCTaBJ'IeHHOVI paspaboTunkoM cTaHjapTa

oryn « CTAHAAPTUH®OPM», 123995 Mocksa, [paHaTHbIN nep., 4.
www.gostinfo.ru  info@gostinfo.ru

12.08.2016 Crp. 31 u3 31



