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MEXTOCYJIODAPCTBEHHSBHNU CTAHIXAPT

I'A3 IIPUPOJHBIVI. METOJbI PACYETA ®U3INYECKMX CBOVICTB

Onpepesiende Gpu3NYeCKHX CBOHCTB N0 YpaBHEHHI0 COCTOSHUA

Natural gas. Methods of calculation of physical properties
Definition of physical properties by equation of state

Jlata sregenus 1997-07-01

1 HASHAYEHME M ObJIACTD IIPUMEHEHNA

Hacrossiumit cTagnapr npeaHasHayeH ISl onpeaecHus (bHU3MYecKux
CBOMCTB NpupoaHoro rada. CraHaapT yCTaHaBJIMBaeT METOM pacyeTa IIoT-
HOCTH, MoKa3aTeiss axuabdbarsl, CKOPOCTH 3BYKA, AMHAMHUYECKOH BA3ZKOCTU
[IPUPOAHOro ra3a, OCHOBAHHBIM Ha UCIIOJb30BaAHUM €0 YPABHEHHUS COCTO-
stHUs1. Meron pacyera pU3HUECKUX CBOMCTB IIPHPOMHOTO ra3a, IIpUBeNeH -
HBIM B HACTOSIIIEM CTAHIAPTE, PEKOMEHAYETCS IPUMEHATS U aTTeCTAL MM
OPYTUX METONOB pacyeTa.

HUcnionp3yeMble B HACTOSIIUEM CTAHAAPTE onpeaeseHUuss ¥ 0603HaAYeHUS
IIpUBEIEHL] B cooTBeTCTBYIOIMX pasnenax F'OCT 30319.0.

2 HOPMATUMBHbBIE CCbLUIKH

B HacTosinieM cTaHAapTe MCHOAB30BAHBI CCHUIKH Ha CIENYIOUIUE CTaH~-
NapPTHI:

[OCT 30319.0-96 I'az npuponHbii. Mertonsl pacdera PUIUUIECKHUX
CBOMCTB. O011ME MMOJOXKEHUS.

ITOCT 30319.1-96 I'az npupoxubiii. Metonsl pacuyera pU3IMYECKMX
CBOUCTB. OnpeneneHue PU3INYSCKHUX CBOKUCTB NMPUPOIHOro ra3a, €ro KoM-
IMOHEHTOB H IPOAYKTOB €ro MepepaboTKu.

I'OCT 30319.2-96 I'az mpuponHbiii. Merogpl pacyera (H3IMIECKHX
cBOMCTB. OnpeneneHue KoadpPUIIMEHTA CKUMAEeMOCTH.

H3naune opunuaimHoe
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3 YPABHEHUE COCTOAHUA ITPUPOLHOI'O I'A3A

3.1 Buax ypaBHEHHSA COCTOSAHMUA
Bo BcepoccuiickoM HayYHO-HUCCAEA0BATEIbCKOM LEHTPE MO CTaHIAp-
TaM, UHpOpMAUUU U CcEpTUPUKAUUU CHIPbS, MATEPUAIOB U BEIIECTB

(BHULL CMB) nns pacyera pU3NYECKUX CBOMCTB MPUPOIHOIO rasa pas-
padoTraso ypaBHeHUE cocTosTHUSA (Y )

r Sk
z=1+ 2. 2 cypt/T!, (1)
k=1 1=0
rne ¢y — KoappumeHtsl YC;

P = Py’ Pk — NPUBEAEHHAS TUIOTHOCTD,

T, = T /T« — NpUBEOCHHAS TeMIIepaTypa;
Py — MOJISIpHAS TUIOTHOCTD, KMOJIb/M3;

Prx U T — TICEBOOKPUTUYECKHUE IMApaMETPhI ITPUPONHOIO rasa.

DOopmynet pacuera KoappuurueHToB YC U nceBIOKPUTHYECKMX [1apa-
MeTpoB nmpupoaHoro rasa npusefaeHsl B [[OCT 30319.2 (cm. 3.2.5).

3.2Ilpenenp NpUMEHEHUS YPAaBHEHUS COCTOSHHUSA U
MOrpeIIHOCTU pacyeTa CBOHCTR

McxonHbIMY HaHHBIMU IJI pacyera cBouMcTB o YC (1) gaBiasiorcs
NaBJIeHHE, TeMIlepaTypa H KOMIIOHEHTHBIH cOCTaB IPHPOLHOIrO rasa, Ko-
TOPBIA BBIPAXEH B MOJISIDHBIX MJIM OOBEMHBIX HOJSIX KOMITOHEHTOB.

YC (1) npenHasHayeHo M1 paboThl B UHTEPBAJIE NTapaAMETPOB:

1mo nasieHuio — go 12 Mlla;

1o remmneparype — 240—480 K;

II0 COCTABY B MOJISIPHBIX JOJSIX:

MeTaH > 0,50
3TaH < 0,20
[ponaH < 0,05
H-OyTaH < 0,03
U-OyTaH < 0,03
a30T < 0,30
NHOKCHA yriaepoja < 0,30
CEpOBOIOPOII < (0,30
OCTa/IbHBIE KOMITOHECHTHI < 0,01

[lorpeurHocTu pacuera INIOTHOCTH, ITOKAa3aTe s anuadaThl, CKOPOCTH
3ByKa 1o YC (1) ¥ muHaAMHM4YEeCKOM BSI3KOCTH IPUPOAHOro rasa IIo
ypaBHEHMIO (15) B yKasaHHBIX JMara3doHax IapaMeTpoOB OIpPEIcJICHBI B
COOTBETCTBUHU C peKoMeRngauusMu pabor [1-3] U ¢ ucrnoap3oBaHUEM
OAHHEBIX 110 CKOpoCcTH 3ByKa [4]. IlorpeiuHocTd npuBeneHs! B Tabiauie 1.

2



rocCrt 30319.3—96

4 OIIPEAENEHUE OU3WYECKUX CBOMNCTB IIPUPOJHOTO I'A3A

41 0OnpenedeHue NIOTHOCTH
4.1.1 AnropuT™m ornpeiesicHust IUVIOTHOCTH p,, U3 ypaBHeHMA (1) npm

sanaHHbIX gasiaeHuy (p, MIla) u remneparype (7, K) npuseneH 8 'OCT

30319.2 (cM. 3.2.5).
[InoTHOCTD p, KI/M3, BLIYUCIISIOT 110 popMyJie

p=puM. (2)

Tabnunual — IMorpemHocTH pacuera CBOMCTB IPUPOIHOIrO Ta3a

Obnacth napamMeTPoOB COCTOAHNUA
CaolicTBO 240 < T< 270 K  T= (270 — 480) K| Ilpumeyanne
24
p<6MIla (6 <p<i2Mlla p <12 Mlla
- — 1 —t— — +
[TnorHoCTH 0,3 % | 0,4 % 0,2 % [TpuponHLIi
[lokazaresm» ra3 He cogep-
aavataTH 0,9 % 1,0 % 0,6 % XHUT Cepo-
CXopocTh BOJIOpON
3BYKa 0,3 % 1,0 % 0,5 %
Bsisxocts 2,0% -~ 3,0% 20 % !
InoTHOCTE 0,6 % (1,0 -1,5 % 0.4 % IMpuponniit
[Toxazarenp | ra3s, Coaep-
agMabaTeI 0,6 % 1,1 % 0.6 % Xalui cepo-
CxopocTh BOAOPOA
| 3ByKa | 0,3 % 1,0 % 0,5 %
BsasxkocTth 2,0 % 30% 20% |

4.1.2 EcJiu KOMIIOHEHTHBIHA COCTaB IMPUPOIHOI0 'da3a 3a1aH B MOJISIDHBIX
JOJISIX, MOJSIDHYIO MAaccy IPUPOTHOTO ra3a BRIYMCISIOT 110 opMyie

M=) xM, (3)

H

IJI€ MOJISIPHBIE MACCHI i-I0 KOMIIOHEHTA ITpUPOIHOro rasa (M;) npuBeneHbI
B Tabnuue 1 TOCT 30319.1 (cm. 3.2.3).
4.1.3 Eciu XKOMIIOHEHTHBIN COCTAB ITPHUPOJHOIO ra3a 3alaH B 00 beMHBIX

HOJISIX, TO HEOOXOAUMO:

1) paccydTaTh MOJISIDHBIC IOJU KOMITOHEHTOB, UCIIONb3YA (GOPMYIIBI
(71) — (74), koropsie npuBeaeHst B 'OCT 30319.2 (cMm. 3.2.5);

2) 1o YC (1) paccyuTaTb pakTop CXUMAEMOCTH (Z,) NPU CTAHIAPTHLIX
YCJIOBUSIX;
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3) UCroONb3ys 3aXAHHYIO IUIOTHOCTD (p.) MPHU CTAHIAPTHBIX YCIOBMSIX,
ONpEeNeIUTh MOJSIPHYIO Maccy IPUPOIHOro rasa rno gopmyie

M=10"zp. R T./p. . (4)

Ecnu 1ioTHOCTh p, HE 3alaHa, OOIMYCKAETC pPacCYUTBHIBATH €€ 10

dopmyne (16) FOCT 30319.1 (cMm. 3.3.2).
42 OnpenejdeHue nMokasateass agvuadaThl
IToxa3zarenp aguabaTel IMIPUPOIHOrO rasa mpH UcCnoab3oBaHuu YC (1)

BBIYUCIISIOT 10 PopMyJie
k=c,(1+4)/(c, 2, (3)

e ¢, Y ¢, — u300apHas U U30XOpHasl TEILIOEMKOCTH,

Ay — 6e3pasmepHbiit KoMiuieke YC (1).
bespa3sMepHbiit KOMILIEKC A; YC (1) uMeeT BUI
S

A = 2 2 (k+ 1) cupk T (6)

k=1 /=0

HN306apHyI0 ¥ H30XOPHYIO TEIUIOEMKOCTH PACCYMTBLIBAIOT IO CAEAYIO-
MM BBIpaXeHUSIM:

c,=Rlcy/R+(1+ AN’ /(1 + AD]., (7)
Co — R (CBGM/R + AS) ’ (8)

THE Coom — U3OXOPHAA TEILTOEMKOCTh MPHUPOLHOrO ra3a B UIcaJIbHO ra3o-
BOM COCTOSIHUU, a Ge3pa3MepHble KOMIUIEKCEI Ay U A3 UMeIoT BUJ;

r St
Ay=-2. 2 U-NDeypt/TE; ©)
k=1 I=0
r Sk
A==, 2 [I{-1)/k eypt/ Ty (10)
k=1 [1=0

HN30XOpHYIO TEIUIOEMKOCTh B HIACAIBHO ra30BOM COCTOSTHUM BBIYUCIIA -
0T 110 POpMYIIaM:

Cvom=cp0m "'R: (11)
Cpom = 22 X; Cpoi - (12)
/
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N306apHyIo

TETUIOEMKOCTD ( ' M
co Cpoi) i-TO K o0
CTOSSHUH OIIPCIACISIOT U3 COOTHgHIBHHHO AIOHCHTA B HACATLHO T3080M

% Ny,
cpoi = R| 2. )+ 2. B)O7
o J y (B_;)I { ’ (13)
yile 9;= T/THI

Temmneparyp
a 1,;, npen
nis €JIbl CYMMHPO
o1 (0); ¥ (B); ypaBHerms (13) l?_ rBoaI:(Pg;{ Jr\lfé ;1 Ny, a TaKke KOHCTAH -
1A HCHTA MNPHUPOIHO
ro rasa

IIpPUBEICHBL B TAbau1E 2

Ta6nunma 2 — KoHcraHTh ypasHeHus (13)

KomrioHeHr (i) j - - -
Q)i
MeTan . (B
Mi= 10 {1) é:gggzgl% . 103 ' -
T = 1600 K 2 2,02698132 - 10! —2,09233731 - 102
3| —4,20931845 - 10° 2,06925203 - 107
4 6,06743008 - 10~ —1,35704831 . 10°
5 | —6,12623969 - 102 5,64368924 - 10
e 4.30969226 - 10> —1,34496111 - 10!
7 | —2,06597572- 10" 1,39664152 - 10°
g 6,42615810 - 10~°
0 —1,16805630 - 10~
9,40958930 . 10~1°
JTaH
Ny = (1) 2:3329760. 101
Tj:: 100 K 2 9. 52750290 . igﬂ —8,74070840 - 101
3 | —1,69471020 - 10° 7,84813740 - 10
4 176305850 - 10~ _4,48658590 - 10!
5 | —9,95454020 - 1073 1,46543460 - 10!
6 2,35364300 - 10~ —2,05183930 - 10°
Ilpo
Nﬁ- -._-H ri (1) “2132333326737 . 10;
Ny = ’ 0782 .
T =100 K 2 | —4,924017995 }?,o 1,748671280 - 10>
4 | —3,140446759 - 10~ 8,874920732 - 10!
; 1,076680079 . 10> —1,720610207 - 10!
S S ——— —1,556890669 - 107
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Oxonuanue mabauyst 2

KoMmmonent (i) j (U-_;)i (BDi
| n-Byran 0 ,...2 096096482- 10*
Nii=6 1 6.877783535 - 10" 4,055272850 - 10°
Noi =5 2 | —1.228650555 - 10! | —4,457015773 - 107
Toi = 100 K 3 1,41369(1}247- 10"1 2,74362’?350- 101-
4 —1,002920638 - 10~ —-8,643867287 - 10
5 3,985571861 - 10‘“2 1,070428636 - 10!
6 —6,786460870 - 10~
- u-Byran 0 —3,871419306 - 10‘
Nii=35 ] 4,711104578 - 10 2,171601450 - 10
- Noj = 2 —~1,758225423 . 101 —4,492603200 - 10°
| Tw=300K 3 4.183494309 . 10°
4 —5,520042474 - 10~
5 3.034658409 . 102
A30T 0 0,113129000 - 107
 N1i=6 1 —0,215960000 - 10* —-0,174654000 - 102
. Nyy=6 g 0,352761000 - 10° 0,246205000 - 102
Tni = 100 K 3 —0,321705000 - 10~} —0,217731000 - 10°
4 0,167690000 - 10> 0,116418000 - 10°
5 —0,467965000 - 10—* —0,342122000 - 10’
6 0,542603000 - 10® 0,422296000 - 10°
IHoKCcHA 0 —9 508041394 . 10!
yriepoaa 1 - 7,008743711 - 10° 1,087462263 - 10°
| Nyi=6 2 —3,505801670 - 107 —7,976765747 - 10~2
Noyi= 4 3 1,096778000 - 10° —2,837014896 - 10>
Twi = 300 K 4 —2,016835088 - 1071 1,479612229 . 10~4
5 1,971024237 . 102
6 —7.860765734 . 104
CepoBoznopon 0 3,913550000 - 10°
Nii=35 1 —6,848510000 - 102 |
Mi=5 2 5.644240000 - 10—
Tni =100 K 3 | —4,837450000 - 10 1,186580000 - 10°
4 4 1,717820000 - 104 —1,907470000 - 10°
S -2 275370000 . 1076 8 285200000 . 10~

43 OnpegenexHue CKOpoCTHd 3BYKaA
CKopoCTb 3BYKa IMPUPOAHOro rasa IpH ucioiab3oBaHuu YC (1) Beruuc-
JIFIOT 110 hopMyJie
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[103RTc (1 + 4,)/(c, M)]OS
1 (14)

IIe Cp , ¢y U A] — COOTBETCTBEHHO M300apHasi, M30XOPHAA TEIUIOEMKOCTH

npuponHoro rasa u 6espasmepHsiif koMmruieke YC (1), cM. (6) — (13);
M — MoasipHast Macca NpMponHoro rasa, cM. (3) unu (4).
44 OnpeneneHue ITMHAMUYECKON BIA3KOCTH
JIMHAaMUYECKYIO BA3KOCTb IIPHPOJHOIO ra3a BHIYUCIAIOT O (popmyiie

p=pp/(10 &), (15)
rae po = 78,037 + 3,85612Q - 29,0053 Q* - 156,728/ T, + 145,519/ T: -
- 51,1082/ T2 + 6,57895 p,, + (11,7452 ~ 95,7215 Q*/ T,) p? +

+ 17,1027 p> Q@ + 0,519623/T7 o> , (16)
Tox
g = 2 (17)
P = 107 R (0,28707 - 0,05559 Q) p,, T - (18)

MonapHyio Maccy npupogHoro rasa (M) BeMHCASIOT IO ¢opmyie (3)
wia (4), a dopmynner pacyera dakropa [Turuepa (), npuBeIeHHBIX U
IICEBIOKPUTUYECKHX IApaMeTpoB rpupogHoro rasa (71, py, i, Prox) ITPU-
BegeHbl B JOCT 30319.2 (cM. 3.2.5).

5 BBIYMCJIEHME ITOTPENIHOCTY PACYETA ®M3IMIECKUX
CBOMCTB IIPUPOTHOTO TA3A C YYETOM ITOTPEINHOCTH
MCXOJHBIX JTAHHBIX

[Ipu u3aMepeHUU pacxolla U KOJW4ecTBa MPUPOLHOTO rasa, TPaHCIIOp-
TUPYEMOIO B rasorposogax, gasacHue (p), remreparypy (1) 4 cocras (x;)
U3MEDPSIIOT C ONpeAcJACHHON NMorpeiHocTbIO. 1lepeynciacHHbie mapaMeTphbl
SIBJIAIOTCS. UCXOXHEBIMM JAHHBIMU IS pacdera (pU3HIECKHUX CBOMCTB 1o YU
(1) 1 ypaBHEHHUIO LIS BA3KOCTH (15).

B coorBercrBuM ¢ pekoMeHaammsamu HMCO 5168 [5] morpemiHocTh
pacueTa PU3NYECKHUX CBOMCTB, KOTOpAasi IMOSABNSETCSA B CBSI3U C IIOIPEI-
HOCTBIO M3MEPEHUS UCXONHBIX JAHHBIX, ONpeHeaqiorT no GopMmyite

q 5 10,5
1
b= 2. [[5 qk] g 8 qk] , (19)

k=1
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rae 8y, — MOTPEeIHOCTh PacyeTa CBOMCTBA (), CBSA3aHHAA C IIOTPELIHOCTRIO

U3MEPEHUA UCXOMHBIX JaHHBIX,
04k — MOTPELTHOCTh U3MEPEHHs] apaMeTpa MCXOIHBIX NAHHBIX,

(Q_Q_} = Q@:ﬂ <% (20)
0 gy @ q. - qk
Q= +q /2. (21)

B dopmynax (19) — (21):

gy — YCIIOBHOE 0003HAYeHue Kk-ro mnapaMmerpa HCXOXHBIX
naHHbIX (, T, Xx;);

gy — CpelHee 3HAYEHHWE K-TO TapameTpa B OIIpeleCHHBIM
NPOMEXYTOK BpeMEHHU (CYTKH, MECSIL, TOA M T.I.);

gMAKe g gMIH — MAKCHMAJIBHOC M MHHUMAIBHOE 3HA4Ye€HUs  K-To

[IapaMeTpa B ONpelieICHHBIN IIPOMEXYTOK BpEMEHY;

0 — ycJioBHOE¢ 0003Ha4YeHHE CBOHCTBa MNPHUPOLHOro rasa

(P, X, U, p);
Nq — KOJIMYECTBO MapaMETPOB UCXOAHBIX NAHHBIX, N, =2 + N
(/N — K0JIM4eCcTBO OCHOBHBIX KOMIIOHEHTOB npnpo,uHoro
ra3a, KOTOPbIMHM SIBIISIIOTCS: MeETaH, 5STaH, IIpOMNaH,
6yTaHbI, a30T, IUOKCHJ YTJIepola, CCpOBOlIOpOlI).
IIpousBonHyio cBoilicTBa ( IO MapaMeTpy ¢, PACCYUTHIBAIOT 110 op-
Myse (20) mpu cpeqHMX ImapaMeTpax q;, OTIHYAILUMXCSl OT ImapaMeTpa g.

CaoiictBo Q (cpenHee 3HAYEHWE) PaCCUMTHIBAIOT MPH CPENHHUX Iapa-

METpax g .
OOHIVIO MOrpellHOCThL pacyeTa PU3WYECKHUX CBOMCTB OIpEreNsIoT MO
bopmyae

5= (85 + 82", (22)

rae 6, — IOrPEeLIHOCTh pacyeTa pusnIeckux csoicts rmo YC (1) u mo

ypaBHEHUIO U1s1 BA3KocTH (15), 3HaYeHHe KOTOPO# U1 KaXIIoro CBOMCTBA
[IpUBeAcHO B Tabiuie 1.

6 IPUMEHEHHUE YPABHEHHUSA COCTOAHUA NJIA ATTECTALIAHA
NPYTUX METO/10OB PACYETA OPU3NMYECKHNX CBOUCTB ITPUPO/I-
HOI'O TA3A

[IpuBeeHHBI B HACTOSALUEM CTAaHAAPTE METOH pacyera (PU3INYECKHUX
CBOMCTB IIPUPOJHOro rasa HeobXoouMo NMPUMEHATD JUISE aTTECTAlMU JApY-
I'MX METOOOB pacyeTa. AJITOPUTM TPOBEACHUS] TAKOM aTTecTallMd COCTOMUT

B CJACXYIOIUEM:
8
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Tadbnwvmuma 3

) 1 KoHueHTpaius KO;MHIGHBHTDB, Mon.%, npu pc, K&/M> '
KOMIIOHEeHT . i
0,67 — 0,70 0,70 — 0,76 J» 0,76 — 0,88 CBbIlLE (_),88
MeTan 90,40 — 99,60 | 86,35 — 98,50 | 73,50 — 92,00 | 74,20 — 81,53
DTaH 0,0 — 4,10 0,0 — 8,40 1,57 — 10,91 | 6,29 — 12,19
IIponan 0,0 — 1,16 0,0 — 3,35 0,18 — 5,00 3,37 — 5,00

H-byTaH 0,0 — 0,48 0,0 — 1,54 0,12 — 1,50 0,51 — 1,98
H-IlenTaH 0,0 — 0,32 0,0 — 1,00 0,10 — 1,00 0,10 — 1,00

AzoT 0,0 — 4,60 0,12 —8,47 | 0,22 — 16,30 | 0,56 — 4,40
Huokcup

yIiaepoaa 0,0— 1,70 0,0 — 3,30 0,0 — 5,60 0,10 — 14,80
CepoBono-

poJ ) 0,0 0,0—6,50 | 0,0—5,30 0,0 — 24,00

1) Mcrionb3ys JaHHBIE, IIPUBEACHHbIC B Tabauie 3, noabupaloTcs S —
6 TecTOBBIX CMecei IPpHPOAHOIro rasza TakuM o6pa3oM, 4YyTobnl CyMMa
MOJISIPHBIX HOJIeii KOMIIOHEHTOB 3TUX cMecell 6blna paBHa 1;

2) B 3allaHHBIX MHTEpBaJiaX JABJICHHUS M TeMIteparypsl o YC (1) u
YPABHEHHUIO IS BSZKOCTH (15) HACUMTBIBAIOTCS MACCHBBI (DU3MYECKUX
CBOJCTB U1t BRIOPAHHBIX TECTOBBIX CMECEM, peKOMEHAyeMOe KOJIWYECTBO
TECTOBBIX TOYEK B MaccuBaXx — He MeHee 100;

3) BBIYHUCIAIOTCA CHCTEMAaTH4YECKOE U CTAHIAPTHOE OTKJIOHECHMSI pac-
CYHTAHHBIX IIO aTTECTYEMbLIM MeTonaM (PU3HIECKHUX CBOMCTB OT TECTOBBIX
OAHHBIX, KOTOPHIC ITOJYYCHEI B IEPEYUCTIEHUM 2) aropuT™Ma

N

1
Scncr = W Z 8ln: ’ (23)
k=1

N S
SCT - I:Nl_ 1 z (Sk . Scnm)z]g ’ (24)

k=1
B bopmynax (23) u (24) N — KOJIU4YECTBO TECTOBBIX TOYEK B MaCCHBaX

O = 100 - [(Qpacq, k= an'r, k)/Q'recT, k] ’ (25)

e Qpacy U Q recr — YCIOBHOE 0003HAYEHHE, COOTBETCTBEHHO, PACYETHOIO
10 aTTECTYyEMBIM METONAM U PACCYMTAHHOTO B NEPEYUCIEHUH 2) aJITOPUT-
Ma TECTOBOIO 3HaYCHUH (PUIUYECKOro CBOMCTBA MNPUPOLHOIO Trasa
(P, X, U, p);

4) onpernessieTcsl IMOTPEIHOCTh pacyera cBoMcTBa () MO ATTECTYEMBIM
metoaaM coritacHo UCO 5168 [5]
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10,5
5= [agm. + (280 + 85| . (26)

rae 8y — MOrpelHOCTh pacyera ¢usuyeckux csoiicts mo YC (1) u no

YpaBHEHHUIO I BA3KOCTH (15), 3HaYeHHE KOTOPOH sl KaXA0ro CBOMCTBA

IpuBeneHo B Tadmuiie 1.
Ecau mi1st arTecTyeMBbIX METOIOB B KAYECTBE UCXOMHBIX JAHHBIX UCITOJIb-

3YIOT IUIOTHOCTB CMECH IIPUPOJHOIO rasa IIpHM CTAaHIAPTHBIX YCJIOBHUAX
(p.), € 3HaYeHHUE I TECTOBBIX cCMeceil HEOOXOAMMO pPacCYUTHIBATH IIO

YC (1). JommyckaeTcsl TaKKe pacCUYMTBHIBATh IULIOTHOCTD P, o popMmyie (16)
F'OCT 30319.1 (cMm. 3.3.2).

10
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IIPH/IOXEHHUE A
(pexomernayemoe)

JIMCTHUHT NNPOIrPAMMEI PACYETA
ON3NUYECKHNX CBOUCTB MTPUPOIHOIO T'A3A

Pacuer ¢on3uyeckmx cBOMCTB IIPUPOIHOIO Ia3a 110 YPaBHEHMIO COCTOAHMSA (1)
U 110 VpaBHeHHIO W1A BA3KocTH (15) peannsosan Ha JIIDBM, copmecTumeix ¢ IBM
PC/AT/XT, Ha s3bike nporpammuporanus QPOPTPAH-77.

2 3¢ afe sk e 2 2 o 1 ol ok e ke s e o ol ok afe e ol ol b afe 2 e 3 o 30 2 afe 2k e s 2 e s o 24 2k o 2 o6 ol ofe ke ke s 3 afe sl M S s s 3 o o e o e Bk d e o
*

* TIporpamma pacyera GUIHUSCKUX CBOKCTB (INOTHOCTH, NTOKA3aTe—
* na amuabarel, CKOPOCTH 3BYKA U BA3KOCTH) NPUPORXHOTO raia no

* ypaBHenuio cocrogHust BHHULL CMB.

%K

* ® £ * @

OOOaaan

A Sl 0 0 A 0 0o 0 o 0o e o A s e o e 0o o b ol e o ek ol ok il e o e K ol e i e e e e ke ok b el o e

IMPLICIT REAL*$(A-H,0-Z)
CHARACTER*26 AR
DIMENSION PI(100),TI(100), ROP(100,100),PAP(100,100),
*WP(100,100), ETAP(100,100)
COMMON/P/P/T/T/RON/RON/Y1/YC(25)/NPR/NPR/Z/Z/TS/RO,PA,W
*/ETA/ETA/AR/AR(25)

200 WRITE(*,300)

300 FORMAT(18()))

WRITE(*,400)

400 FORMATY(
¥ Pacuyer pusnyeckmx cBOHCTB NpUPOIHOIo rasa’/
* 1O ypaBHEHHIO coctoshms’/////)
WRITE(*,1)

1 FORMAT(’ Beenure McxonHnie iaHHbie Iis pacuera.’/)
WRITE(*,35)

35 FORMAT(C Beegure 0, ecnu cocTas 3aJaH B MOJIAPHBIX JONSX’/
*> U 1, ecM cocTaB 3a1aH B o0beMHBIX Zossx '\)
READ(™ *INPR
IF(NPR.EQ.1) THEN
WRITE(*,’(A\)")
*' [InorHocTe nipu 293.15 K u 101.325 xI1a, B xr/xy6.Mm °’
READ(*,*)RON
WRITE(*,33)

33 FORMAT( 3nauenue obpeMHOI gonu, B 006.%°)
ELSE
RON=0D0
WRITE(*,3)

3 FORMAT( 3Hayenye MOJIApHOM JoiH, B MON.%’)
ENDIF
DO 5 I=1,25

11
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WRITE(*,’(A\)’) AR(I)
READ(*,*)YC(I)

) YC(1)=YC(1)/100.
WRITE(*,'(A\)")

*' BBeaurre KONMYECTBO TOYEK 10 HABICHHIO:
READ(*,*)NP
WRITE(*,’(A\)’)

* BpeauTe KOJIMHECTBO TOUYEK MO TeMIeparType: ’
READ(*,*)NT
WRITE(*,’(AV)’)

*' Bpeaurte 3HavyeHHs gapiicHUil B MIla: °’
READ(C* "){PI(I),I=1,NP)
WRITE(*,’(A\)’)

** Beeaure sHadeHUs TeMmrepartyp B K: '’
READ(*,*}TI(I),I=1,NT)
WRITE(*,'(A\)’)

*> BBOI UCXOOHBIX JaHHBIX 3aBEpUICH.’
P=.101323D0
T=293.15D0
ICALC=1
CALL EOSVNIC(ICALC)
IF(Z.EQ.0DO) THEN
CALL RANGE(NRANGE)
IF (NRANGE) 134,134,200
ENDIF
ICALC=2
NTS=0
DO 7 I=1,NP
P=PI(I)

DO 7 J=1,NT

T=TI(J)

CALL EOSVNICICALQC)
IF(Z.NE.OD0) THEN

NTS=NTS+1
ROP(1,J)=RO
PAP(1,]))=PA
WP(1,))=W
ETAP(1,1)=ETA
ELSE
ROP(1,1)=0D0
PAP(1,))=0D0
WP(1,))=0D0
ETAP(1,))=0D0
ENDIF

7 CONTINUE

500 WRITE(*,100)

100 FORMAT(25(/))
IF(NTS.EQ.0) THEN
CALL RANGE(NRANGE)
IF (NRANGE) 134,134,200
ELSE
[=1

9 1S=0

12



11

13

15

17

19

134

DO 11 J=1,NT
IF(ROP(I,]).EQ.0D0) IS=IS+1
CONTINUE
IF(IS.EQ.NT) THEN
[F(LLNE.NP) THEN
DO 13 J=I,NP-1
PI())=PI(J+1)
DO 13 K=1,NT
ROP(J,K)=ROP(J+1,K)
PAP(J,K)=PAP(J+1,K)
WP({J,K)=WP(J+1,K)
ETAP(J,K)=ETAP(J+1,K)
ENDIF
NP=NP-1
ELSE
[=1+1
ENDIF
IF(I.LE.NP) GO TO 9
J=1
JS=0
DO 17 I=1,NP
IF(ROP(1,)).EQ.0D0) JS=JS+1
CONTINUE
IF(JS.EQ NP) THEN
[F(J.NE.NT) THEN
DO 19 I=J,NT-1
TI(D=TI(I+1)
DO 19 K=1,NP
ROP(K,I)=ROP(K,I+1)
PAP(K,[)=PAP(K,I+1)
WP(K,H)=WP(K,I+1)
ETAP(K,[)=ETAP(K,I+1)
ENDIF
NT=NT-1
ELSE

=J+1
ENDIF
IF(J.LE.NT) GO TO 15
CALL PROP(NPROP)
IF(NPROP.EQ.5) GO TO 134

IF(NPROP.EQ.1) CALL TABL(P1,TI,ROP,NP,NT,NPROP)
IF(NPROP.EQ.2) CALL TABL(PI,TI,PAP,NP,NT,NPROP)
IF(NPROP.EQ.3) CALL TABL(PL,TI, WP,NP,NT,NPROP)
IF(NPROP.EQ.4) CALL TABL(PLTI,ETAP,NP,NT,NPROP)

WRITE(*,"(AV)’)

READ(*,*)NCONT
IF(NCONT.EQ.1) GO TO 500
ENDIF

STOP

END

SUBROUTINE PROP(NPROP)

WRITE(*,1)

'OCT 30319.3—96

*> TIpoAoJ/DKUTL BHBOJ pacCYUTaHHEIX cBoMcTB ? 0 — Het, 1 — na”’

13
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1 FORMAT(//
*10X,’
*10X,’
*10X,” 1. IInorHOCTH
*10X,’

*10X,” 2. [Toxazatenn aguadarht

*10X,’

*10X,” 3. CxopocTh 3ByKa

*10X,’

*10X,’ 4. KoadpdpuumeHT TMHaMUYECKON BA3KOCTH
*10X,’
*10X,”—
WRITE(*,5)

5 FORMAT({/,3X,

*’BeenuTe NMOpSOXOBLIA HOMEP CBOMCTBA JUIA BBIBOAA PE3YILTATOB pacye’,
"oy /

** wiu 5 s Bexona B JJOC °\)

READ(*,*YNPROP

RETURN

END

SUBROUTINE RANGE(NRANGE)

IMPLICIT REAL*8(A-H,0-2)

COMMON/Z/Z

WRITE(*,1)

1 FORMAT(//

*> Meton pacyera IOpH 3aJaHHBIX lTapaMeTpax “He paboraet’’/
* INponomxure padory nporpamMMel ? 0 — ver, 1 — aa ’\)
READ(*,*NRANGE

RETURN

END

SUBROUTINE TABL(PL,TI,ZP,NP,NT,NPROP)
IMPLICIT REAL*S(A-H,0-2)

CHARACTER*26 AR, FNAME

CHARACTER PROP(4)*58,A*6,LIN1(5)*9,LIN2(5)*9,LIN3(6)*9,LIN4*9,
*AT(6)*28, RAZM(4)*39

CHARACTER*70 F,FZ(11,2), FW(11,2)

DIMENSION PI(100),T1(100),ZP(100,100),ZPP(6)
COMMON/Y1/YC(25)/NPR/NPR/AR/AR(25)

Suit

b‘\*\“\\“\:%"n\‘mﬁ

Paccuurann cneayiomue pusndeckue cBoficta ———

ul

i

it

ol

b

w

DATA PROP/
*? IInoTHoCTH NpHPOXHOIO rasa.’,
*? [Toxasatens ammabaTe! MpUpPOIHOro rasa.’,
¥ CKOpOCTh 3BYKa IIPHPOJHOIO rasa.’,

- KosdppHuueHT aMHaMWYecKOi BA3KOGTH IMPUPOLHOTO rasa.’/
DATA RAZM/
%) (B KI'/KYﬁ.M),,, :,

¥ (8 M/c)’,
* (B mxIla*c)’/

DATA LIN1/5%* ——/ LIN2/5% —————/,LLIN3 /6%’ —/,
*LIN4/'————/ A/ =]

DATA AT/

%*? T, K:,: T, K!,! T, K!,! T, K:,

v T, K, T, K/

DATA FZ/

14
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*(3X,F5.2,2X,6(3X,F6.2))’,’(3X,F5.2,5X,A6,5(3X,F6.2))’,
*(3X,F5.2,2X,2(3X,A6),4(3X,F6.2))’,’(3X,F5.2,2X,3(3X,A6),
*3(3X,F6.2))’,
*(3X,F5.2,2X,4(3X,A6),2(3X,F6.2))’,’(3X,F5.2,2X,5(3X,AH6),
*3X,F6.2)’,
**(3X,F5.2,2X,5(3X,F6.2),3X,A6)’,’(3X,F5.2,2X,4(3X,F6.2),
*2(3X,A6))’,
*(3X,F5.2,2X,3(3X,F6.2),3(3X,A6))’,’(3X,F5.2,2X,2(3X,F6.2),
*4(3X,A6))’,
»(3X,F5.2,5X,F6.2,5(3X,A6))’,’(3X,F9.6,1X,F6.2,5(3X,F6.2))’,
*(3X,F9.6,1X,A6,5(3X,F6.2))*,’(3X,F9.6,1X,A6,3X,A6,4(3X,F6.2))’,
*(3X,F9.6,1X,A6,2(3X,A6),3(3X,F6.2))’,’(3X,F9.6,1X,A6,3(3X,A6),
*2(3X,F6.2))’,
""(3X,£9.6,1X,A6,4(3X,A6),3X,F6.2)’,’(3X,F9.6,1X,F6.2,4(3X,F6.2),
*3X,A6)’,
*(3X,F9.6,1X F6.2,3(3X,F6.2),2(3X,A6)Y,’(3X,F9.6,1 X F6.2,
*2(3X,F6.2),3(3X,A6))’,
*(3X,F9.6,1X,F6.2,3X,F6.2,4(3X,A6))’,’(3X,F9.6,1 X,F6.2,5(3X,A6))’/
DATA FW/
'(3X,F5.2,2X,6(4X,F5.1))’,’(3X,F5.2,5X,A6,5(4X,F5.1))’,
*(3X,F5.2,2X,2(3X,A6),4(4X,F5.1))’,’(3X,F5.2,2X,3(3X,A6),
*3(4X,F5.1))°,
*’(SD%FS.2,2X,4(3X,A6),2(4X,F5.l))’,’(3X,F5.2,2X,5(3X,A6),
*4X,F5.1),
*(3X,F5.2,2X,5(4X,F5.1),3X,A6)"," (3X,F5.2,2X,4(4X,F5.1),
*2(3X,A0)),
*1(3X,F5.2,2X,3(4X,F5.1),3(3X,A6))’,’(3X,F5.2,2X,2(4X,F5.1),
*4(3X,A6))’,
*(3X,F5.2,6X,F5.1,5(3X, A0)),’(3X,F9.6,2X F5.1,5(4X,F5.1))’,
**(3X,F9.6,1X,A6,5(4X,F5.1))’,"(3X,F9.6,1 X,A6,3X,A6,4(4X,F5.1))’,
*(3X,F9.6,1X,A6,2(3X,A6),3(4X ,F5.1))’,’(3X,F9.6,1X,A6,3(3X A6),
*2(4X,F5.1))’,
*’(SX,§9.6, 1X,A6,4(3X,A6),4X,F5.1)",’(3X,F9.6,2X,F5.1,4(4X,F5.1),
*3X,A0)’,
**(3X,F9.6,2X,F5.1,3(4X,F5.1),2(3X,A6))’,"(3X,F9.6,2X,F5.1,
*2(4X,F5.1),3(3X,A6))’,
*(3X,F9.6,2X,F5.1,4X,F5.1,4(3X,A6))’,’(3X,F9.6,2X,F5.1,5(3X,A6))’/
22 WRITE(*,44)
44 FORMAT(//’ YcrpoiicTBO BuiBOAA pe3ybTaTOB pacueTa ?,”)
WRITE(*,’(AV)’)
*' 0 — mucruieit, | — npuHTED, 2 — Gaitn Ha Aucke ’
READ( *INYST
IF(NYST.EQ.0) OPEN(1,FILE="CON’)
IF(NYST.EQ.1) OPEN(1,FILE="PRN’)
IF(NYST.EQ.2) WRITE(*,’(A\)’) ’ Brenure uma caiina ’
IF(NYST.EQ.2) READ(*,’(A)’ ) FNAME
IF(NYST.EQ.2) OPEN(1,FILE=FNAME)
IF(NYST.EQ.0) WRITE(*,100)
100 FORMAT(25(/))
IF(NYST.EQ.1) PAUSE
*' BxmouuTe npuHTEp, BeraBbTe DyMary v Haxxmure <BBO/I> °
WRITE(1,88)PROP(NPROP),RAZM(NPROP)
88 FORMAT(AS58/A39/)

15
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NW=3
IF(NPR.EQ.0) WRITE(1,3)
3 FORMAT( ConepxaHue B Mo1.%’)
IF(NPR.EQ.1) WRITE(1,33)
33 FORMAT( ConepxaHue B 00.%)
NW=NW-+|]
I=1
9 J=I+1
13 CONTINUE
IF(YC(J).NE.OD0) THEN
WRITE(1,5)AR(),YC(D*100. AR()),YC(J)*100.
5 FORMAT(2(A26,F7.4))
NW=NW-+1
DO 11 I=J+1,25
IF(YC(DH.NE.ODOAND.INE?25) GO TOS
IF(YC(1).NE.OCD0.AND.I.EQ.25) THEN
WRITE(1,5AR(I),YC(I)*100.
NW=NW-+1
GO TO 99
ENDIF
11 CONTINUE
ELSE
J=J+1
IF(J.LE.25) THEN
GO TO 13
ELSE
WRITE(1,5)AR(),YC(1)*100.
NW=NW+1
ENDIF
ENDIF
99 CONTINUE
IF(NW.GT.12. AND.NYST.EQ.0) THEN
WRITE(*,7)
7 FORMAT())
PAUSE ’ JInsa nponosokeHMst BeiBoJa HaxmuTe <BBOJI[> °
WRITE(*,100)
NW=()
ENDIF
DO 15 I=]1,NT.,6
IF(INW.GT.12.AND.NYST.EQ.0) THEN
WRITE(*,7)
PAUSE ’ [Ins npomomkenus BeBoaa HaxMure <BBOI> °
WRITE((*,100)
NwW=(
ENDIF
IF(NW.GT.46.,AND.NYST.NE.0) THEN
WRITE(1,7)
WRITE(*,7)
IF(NYST.EQ.1) PAUSE
*I:I{lvnaonponmem BbIBOAA BceTaBhTe OyMary M Haxvure <BBOJI> °
ENDIF
IF(I+5.LE.NT) THEN

16



17
19

2]
23

27

133
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NL=6

ELSE

NL=NT-I+1

ENDIF

WRITE(1,7)

IF(NL.GT.1) WRITE(1,17)LIN2(1),(LIN1(K),K=1,NL-1)
IF(NL.EQ.1) WRITE(1,17)LIN2(1)

FORMAT( * 6A9)
WRITE(1, 19)AT(NL)
FORMAT(’ ? A28)

IF(NL.GT.1) WRITE(1,21)LIN4,(LIN2(K),K=1,NL-1)
IF(NL.EQ.1) WRITE(1,21)LIN4

FORMAT(' p, MIla ’,6A9)
WRITE(1,23)(TI(K),K=1 [+NL-1)

FORMAT(10X,6(:,"  [',F6.2))
WRITE(1,17)(LIN3(K),K=1,NL)

NW=NW+6

DO 25 J=1,NP

JP=1

IF(P1(J).EQ.0.101325D0) JP=2

NL1=0

NLN=0

DO 27 K=I,I+NL-1

NL1=NL1+1

IF(ZP(J,K).EQ.0D0) THEN

ZPP(NL1)=A

NLN=NLN+1

ELSE

ZPP(NL1)=ZP(J K)

ENDIF

CONTINUE

IF(NLN.EQ.NL) GO TO 133

IF(NLN.EQ.0) THEN

IF(NPROP.NE.3) F=FZ(1,JP)

IF(NPROP.EQ.3) F=FW(1,JP)

ELSE

[F(ZP(J,I).EQ.0D0.AND.NPROP.NE.3) F=FZ(NLN+1,JP}
IF(ZP(J,1+NL-1).EQ.0D0O.AND.NPROP.NE.3) F=FZ(NLN+12-NL,JP)
IF(ZP(J,1).EQ.0D0.AND.NPROP.EQ.3) F=FW(NLN+1,JP)
IE(ZP(J 1+NL-1).EQ.0D0.AND.NPROP.EQ.3) F=FW(NLN+12-NL,JP)
ENDIF

IF(NL1.EQ.1) WRITE(1,F)PI(J),ZPP(1)

IF(NL1.EQ.2) WRITE(1,F)PI(J),ZPP(1),ZPP(2)
IF(NL1.EQ.3) WRITE(1,F)PI(J),ZPP(1),ZPP(2),ZPP(3)
IF(NL1.EQ.4) WRITE(1,F)PI(J),ZPP(1),ZPP(2),ZPP(3),ZPP(4)
IF(NL1.EQ.5)
*WRITE(1,F)PI(J),ZPP(1),ZPP(2), ZPP(3),ZPP(4),ZPP(5)
IF(NL1.EQ.6)
*WRITE(1,F)PI(J),ZPP(1),ZPP(2),ZPP(3), ZPP(4), ZPP(5),ZPP(6)
NW=NW+1

CONTINUE

IF(NW.EQ.20.AND.NYST.EQ.0) THEN
IF(J.EQ.NP.AND.I+NL-1.EQ.NT) GO TO 29

17
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WRITE(*,7)
PAUSE ’ JUna nponookeHHA BeIBoAa Haxmure <BBOJI> °
WRITEC(*,100)
NwW=(0
WRITE(1,7)
IF(NL.GT.1) WRITE(1,17)LIN2(1),(LINI1(K),K=1 ,NL-1)
IF(NL.EQ.1) WRITE(1,17)LIN2(1)
WRITE(1,19)AT(NL)
IF(NL.GT.1) WRITE(1,21)LIN4,(L.IN2(K),K=1,NL-1)
IF(NL.EQ.1) WRITE(1,21)LIN4
WRITE(1,23(TI(K),K=LI+NL-1)
WRITE(1,17)(LIN3(K),K=1,NL)
NW=NW-+6
ENDIF
IFINW.EQ.54 AND.NYST.NE.0) THEN
IF(J.JEQ.NP.AND.I+NL-1.EQ.NT) GO TO 29
WRITE(1,7)
WRITE(*,7)
IF(NYST.EQ.1) PAUSE
** I1ng npoXosDKeHus BhIBOJa BeTaBbTe OyMary M Haxmure <BBOJI> °
NW=(
IF(NL.GT.1) WRITE(1,17)LIN2(1),(LINI{(K),K=1 NL-1)
IF(NL.EQ.1) WRITE(1,17)LIN2(1)
WRITE(1,19)AT(NL)
[F(NL.GT.1) WRITE(1,21)LIN4, (LIN2(K),K=1,NL-1)
IF(NL.EQ.1) WRITE(1,21)LIN4
WRITE(1,23)(TI(K),K=I,I+NL-1)
WRITE(1,17)(LIN3(K),K=1,NL)
NW=NW-+6
ENDIF
25 CONTINUE
15 CONTINUE
29 CLOSE(1)
WRITE(*,7)
PAUSE ’ BsiBoa 3aBeplleH, UM MpORODKeHHA pabotel Haxmute <BBOI>’
WRITE(*,66)
66 FORMAT(/’ Hasnauure apyroe ycTpoiiCTBO BuiBOZA 7,
* O0—mHer,]l —pa’\)
READ(*,*)NBOLB
IF(NBOLB.EQ.1) GO TO 22
RETURN
END
SUBROUTINE EOSVNIC(ICALC)
IMPLICIT REAL*8(A-H,0-7)
REAL*8 L1J(8,8)
DIMENSION VC(8),TC(8),PII(8),D1J(8,8)
COMMON/PARCD/VCD(8), TCD(8),PIID(8)/AB1J/A1J(10,8),B1J(10,8)
*/B/B(10,8)/RM/RM/Y/Y(8)/BM/BM(8)/NI/NI(8)/NC/NC/RON/RON/PIM/PIM
COMMON/CPCI/CPC1(20,5),CPC2(20,3)/IDGFD/TOID(8),MCOD(8),MCPD(8)
*/TDGF/CPC(20,8),TOI(8), MCO(8), MCP(8)
COMMON/P/P/T/T/Z/Z/TS/RO,PAW/ETA/ETA
RM=8.31451D0
IF(ICALC.NE.1) GOTO 1

18
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CALL COMPON
IF(Z.EQ.0D0) GO TO 133
DO 11111 J=1,8
DO 11111 I=1,20
IF(J.LE.5) CPC(1,J)=CPC1(LJ)
IF(J.GT.5) CPC(I,})=CPC2(1,J-5)
11111 CONTINUE
CALL DDIJ(DUJ,LIJ)
DO 75 I=1,NC
TC(I)=TCD(NI(I))
VC(D)=BM(I)/VCD(NI(I))
PII(1)=PHD(NI(I))
MCO(1)=MCOD(NI(I))
MCP(I)=MCPD(NI(I))
TOI(I)=TOID(NI(I))
MP=MCO(I)+MCP(I)+1
DO 23 J=1,MP
23 CPC(J,)=CPC(,NI())
DO 123 J=1,NC
IF(.GE.J) GO TO 123
DL, 1)=DLI(NI(I),NI(J))
LIX(,D=LIXNI(D),NI(D))
123 CONTINUE
75 CONTINUE
CALL PARMIX(D1J,LI, TC,VC,PII)
DO 27 1=1,10
DO 27 J=18
27  B(I,J)=AIJ({1,J)+BIJ(1,})*PIM
IF(RON.NE.OD0) THEN
CALL PHASE
RON=0D0
GO TO 133
ENDIF
1 CALL PHASE
133 RETURN
END
SUBROUTINE COMPON
IMPLICIT REAL*8(A-H,0-Z)
DIMENSION BMI(25),ROI(8),GI(8),YI(25)
COMMON/Y/Y(8)/BMM/BMM/BM/BM(8)/Y1/YC(25)/NI/NI(8)/NC/NC/RON/RON
DATA BMI/16.043D0,30.07D0,44.097D0,2*58.123D0,28.0135D0,
*44.01D0,34.082D0,26.038D0,28.054D0,42.081D0,3*72.15DO0,
*26.177D0,78.114D0,100.204D0,92.141D0,114.231D0,128.259D0,
*142.286D0,4.0026D0,2.0159D0,28.01D0,31.9988D0/
DATA RO1/0.6682D0,1.2601D0,1.8641D0,2.4956D0,2.488D0,
*1.1649D0,1.8393D0,1.4311D0/
DO 100 I=1,25
100 YI(D=YC(I)
[F(RON.NE.O0D0) GO TO 333
BMM=0D0
DO 3333 1=1,25
3333 BMM=BMM-+YI(I)*BMI(I)
333 YS=0D0
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DO 55 1=9,25
55  YS=YS+YI(I)
YS1=0D0
DO 67 I=12,21
67 YS1=YS1+YI(I)
YS2=0D0
DO 69 1=22,25
69 YS2=YS2+YI(D)
YI(2)=Y1(2)+YI(9)+YI(10)
YI(3)=YI(3)+YI(11)
YI(4)=YI(4)+YS1
YS3=YI(4)+YI(5)
IF(RON.NE.OD0.AND.YI(5).LT.0.01D0.AND.YS3.LT.0.03D0) THEN
YI(4)=YS3
YI(5)=0D0
ENDIF
IF(RON.EQ.0DO.AND.YI(5).LT.0.01D0.AND.YS3.LE.0.03D0) THEN
YI(4)=YS3
Y1(5)=0D0
ENDIF
YI(6)=YI(6)+YS2
IF(RON.EQ.0D0) GO TO 555
ROM=0D0
DO 7 I=1,8
7 ROM=ROM+YI(I)*ROI(I)
DO 9 [=1,8
9 GI(I)=YI(I)*ROI(I)/ROM
SUM=0D0
DO 11 I=1,8
11 SUM=SUM+GI{I)/BMI(I)
SUM=1./SUM
DO 13 I=1,8
13 YI()=GI(I)*SUM/BMI(I)
555 NC=0
YSUM=0D0
DO 155 I=1,8
IF(YI(I).EQ.0D0) GO TO 155
NC=NC+1
NI(NC)=I
Y(NC)=YI(I)
YSUM=YSUM-+Y(NC)
BM(NC)=BMI(I)
155 CONTINUE
CALL MOLDOL(YL,YS)
DO 551 I=1,NC
551 Y(D)=Y(I)/YSUM
RETURN
END
SUBROUTINE MOLDOL(YLYS)
IMPLICIT REAL*8(A-H,0-Z)
DIMENSION YI(25)
COMMON/Z/Z
=-1D0

20
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[F(YI(1).LT.0.5D0.0R.YI(2).GT.0.2D0.0R.YI(3).GT.0.05D0.0R.
*Y1(4).GT.0.03D0.0R.YI(5).GT.0.03D0.0OR.YS.GT.0.01D0) Z=0D0
IF(Y1(6).GT.0.3D0.0R.Y1(7).GT.0.3D0.0R.YI(8).GT.0.3D0) Z=0D0
RETURN

END

SUBROUTINE DDI(DU,LIN

IMPLICIT REAL*$(A-H,0-Z)

REAL*8 L1J(8,8)

DIMENSION DIJ(8,8)

DO 11=1,8

DO 1J=1.8

LIJ(I,7)=0.D0

DIJ(1,1)=0.D0

DIJ(1,2)=0.036D0

DIJ(1,3)=0.076D0

DIJ(1,4)=0.121D0

DIJ(1,5)=0.129D0

DIJ(1,6)=0.06D0

DIJ(1,7)=0.074D0

DIJ(2,6)=0.106D0

DLJ(2,7)=0.093D0

DIJ(6,7)=0.022D0

DIJ(1,8)=0.089D0

DIJ(2,8)=0.079D0

DI1J(6,8)=0.211D0

D1J(7,8)=0.089D0

LIJ(1,2)=-0.074D0

L1J(1,3)=-0.146D0

L1J(1,4)=-0.258D0

LIX1,5)=-0.222D0

LI)(1,6)=-0.023D0

LI)(1,7)=-0.086D0

L1J(6,7)=-0.064D0

L1)(7,8)=-0.062D0

RETURN

END

SUBROUTINE PARMIX(DIJ,L1J,TC,VC,PII)
IMPLICIT REAL*8(A-H,0-Z)

REAL*8 LIJ(8,8)

DIMENSION Y(8),DI1I(8,8),VCIJ(8,8), TCIJ(8.8),V13(8) TC(8),VC(8),
*PII(8),PI1)(8,8)
g%l\fl\ldolNl\/Il(?:ARCM/TCM,VCM/Y/Y/NC/NC/PCM/PCM/PIM/PIM
V13(I)=VC(1)**(1.D0/3.D0)

DO 3 I=1,NC

VCIKI, D=VC()

PILI(I,I)=PII(I)

TCII(1,1)=TC()

DO 3 J=1,NC

IF(I.GE.J) GO TO 3
VCIIL)=(1.D0-LULD)*(V13(1)+V13(J))/2.)**3
PILI(, D=(VCA)*PII(D)+VCE)* PIL(T)/(VC)+VCO))
TCLI(1,J)=(1.D0-DIJ(1,))*(TCI)*TC(J))**0.5

Ml
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C
C

VCH(J,D=VCI)1,))
PI1J(J,D=PI1I(1,))
TCII(J,D=TCIJ(1,])
3 CONTINUE
VCM=0.D0
PIM=0.D0
TCM=0.D0
DO 5 I=],NC
DO 5 J=1,NC
VCM=VCM+Y()*Y(J)»*VCII(1,))
PIM=PIM+Y{()*Y()*VCLI(1,))*PI1K(L,J)
5 TCM=TCM+Y(D*Y(D)*VCLI1,DH*TCLI(1,])**2
PIM=PIM/VCM
TCM=(TCM/VCM)**(.5
PCM=8.31451D-3*(0.28707D0-0.05559*PIM)*TCM /VCM
RETURN
END
SUBROUTINE PHASE
IMPLICIT REAL*8(A-H,0-7)
COMMON/Z/Z/RM/RM/T/T/P/P/PCM/PCM/RON/RON/BMM/BMM
*/AI/AO,A1,A2,A3
IF(T.LT.240D0.OR.T.GT 480D0.OR.P.LE.OD0.OR.P.GT.12D0) THEN
Z2=0D0
GO TO 134
ENDIF
PR=P/PCM
RO=9D3*P/(RM*T*(1.1*PR+0.7D0))
CALL FUN(RO)
CALL OMTAU(RO,T)
IF(Z.EQ.0D0) GO TO 134
Z=1.DO+AQ
IF(RON.NE.OD0) THEN
BMM=1D-3*Z*RON*RM*T/P
GO TO 134
ENDIF
NPRIZ=2
CALL COMPL(RO,T,NPRIZ)
CALL TP(RO)
CALL ETAS(RO)
134 RETURN
END
IMoarporpaMMa, peanu3yiolias UTEpallMOHHBIA NpOLECC ONpeneTIeHMs
TUTOTHOCTH U3 YpaBHEHMS cocTosiHug (MeTon HuloToHA)
SUBROUTINE FUN(X)
IMPLICIT REAL*8(A-H,0-2)
COMMON/P/P/RM/RM/T/T/AI/AO,A1,A2,A3
ITER=]
1 CONTINUE
NPRIZ=0
IF(ITER.NE.1) NPRIZ=1
CALL COMPL(X,T,NPRIZ)
Z=1.D0+A0O
FX=1.D6*(P-(1.D-3*RM*T*Z*X))

22



00

F=1.D3*RM*T*(1.D0+Al)
DR=FX/F

=X+DR
IF(ITER.GT.10) GO TO 4
ITER=ITER+1
IF(DABS(DR/X).GT.1.D-6) GO TO 1
CALL COMPL(X,T,NPRIZ)
RETURN
END
SUBROUTINE OMTAU(RO,T)
IMPLICIT REAL*$(A-H,0-Z)
COMMON/PARCM/TCM,VCM/Z/Z
Z=-1D0
TR=T/TCM
ROR=RO*VCM
IF(TR.LT.1.05D0) Z=0D0

IF(ROR.LT.0.D0.OR.ROR.GT.3.D0) Z=000

RETURN
END

TOCT 30319.3—96

IHonnporpamma onpenaeneHust H6e3pasMepHbIX KOMIUIEKCOB AO,A1,A2 1 A3

SUBROUTINE COMPL(RO, T,NPRIZ)

IMPLICIT REAL*8(A-H,0-Z)
DIMENSION B(10,8),BK(10)

COMMON/PARCM/TCM VCM/B/B/AI/AOQ,Al A2.A3

IF(NPRIZ.NE.O) GO TO 7
TR=T/TCM

DO 1 I=1,10

BK(I)=0

DO 1 J=1,8
BK(D)=BK()+B(L,J)/TR**(J-1)
ROR=RO*VCM

AO0=0.D0

Al=0.D0

IF(NPRIZ.EQ.1) GO TO 5
A2=0.D0

A3=0.D0

DO 33 I=1,10
D=BK(I)*ROR**I
AO=A0+D
Al=A1+(+1)*D
[F(NPRIZ.EQ.1) GO TO 33
DO 3 J=1.8
D1=B([, ) *ROR**1/TR**(J-1)
A2=A2+(2-1)*Dl1
A3=A3+(J-1)*(2-1)*D1/1
CONTINUE

RETURN

END

IHoonporpamMMa pacyera IJIOTHOCTH, ToKa3aTellst aguabaThl, CKOPOCTH

3BYKa
SUBROUTINE TP(ROM)

IMPLICIT REAL*8(A-H,0-Z)

COMMON/BMM/BMM/AI/AO,A1,A2,A3/RM/RM/T/T/TS/RO,PA,W/Z/Z
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CALL IDGFU(T,CVQOS)
RO=BMM*ROM
R=RM/BMM
Al1=1.D0+Al
A21=1.D0+A2
CV=R*(A3+CVOS)
CP=CV+R*A21**2/All
W=DSQRT(DABS(1.D3*R*T*CP/CV))*DSQRT(DABS(A11))
PA=CP/CV*All/Z
RETURN
END
INoanporpamMma pacdeTa N30XOPHON TEIUIOEMKOCTH B MACAIbHO ra30BOM
COCTOAHHH
SUBROUTINE IDGFU(T,CVYOS)
IMPLICIT REAL*8(A-H,0-7)
DIMENSION CPO(8),CVO(8)
COMMON/IDGF/CPC(20,8), TOI(8), MCO(8),MCP(8)/Y/Y(8)/NC/NC
CvVOS=0.D0
DO 21 I=1,NC
M=MCP(I)
N=MCQ(I)
TAU=T/TOI({I)
S1=0.D0
S2=0.D0
53=0.D0
S1=CPC(1,I)
IF(IM.EQ.0) GO TO 7
DO 9 J=1,M
9 S2=S2+CPC@J+1,D)*TAU**]
7 IF(N.EQ.0) GO TO 11
DO 13 J=],N
13 S3=S3+CPC(M+IJ+1,1)/TAU**]
11 CPOI)=S1+S2+83
CvVO(DH)=CPO(I)-1.D0
21 CVOS=CVOS+Y(1)*CVO()
RETURN
END
C [MoanporpamMmMa pacuera BAIKOCTH
SUBROUTINE ETAS(ROM)
IMPLICIT REAL*8(A-H,0-2)
COMMON/ETA/ETA/PARCM/TCM,VCM/BMM/BMM/T/T/PIM/PIM/PCM/PCM
DKSI=TCM**(1D0/6D0)/BMM**.5/PCM**(2D0/3D0)
ROR=VCM*ROM
TR=T/TCM
ETA=78.037D0+3.85612*PIM-29.0053*PIM**2-156.728/TR+145.519/TR**2
*.51.1082/TR**3+6.57895*ROR+(11.7452D0-95.7215*PIM**2/TR)*ROR**2+
*17.1027*ROR**3*PIM+.519623/TR**2*ROR**5
ETA=ETA/DKSI/10.
RETURN
END
BLOCK DATA BDVNIC
IMPLICIT REAL*8(A-H,0-2)
CHARACTER*26 AR

Gy O
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COMMON/PARCD/VCD(8), TCD(8),PIID(8)/AB1J/AIJ(10,8),B1J(10,8)

COMMON/CPCI/CPC1(20,5),CPC2(20,3)/IDGFD/TOID(8), MCOD(8), MCPD(8)

*/AR/AR(2))

DATA TCD/190.67D0,305.57D0,369.96D0,425.4D0,407.96 DO,
*125.65D0,304.11D0,373.18D0/

DATA VCD/163.03D0,205.53D0,218.54D0,226.69D0,225.64D0,
*315.361)0,466.74D0,349.37D0/

DATA PIID/0.0006467D0,0.1103D0,0.1764D0,0.2213D0,0.2162DO0,
*0.04185D0,0.2203D0,0.042686 D0/

DATA AlLJ/.6087766D0,-.4596885D0,1.14934D0,-.607501D0,

*_ 804094D0, 1.144404D0,-.34579D0, -.1235682D0,.1098875 DO,
*..219306D-1,-1.832916D0,4.175759D0,-9.404549D0,10.62713D0,
«.3 080591D0,-2.122525D0,1.781466D0, - 4303578D0, - 4963321 D-1,
* 347496 D-1,1.317145D0,-10.73657D0,23.95808 D0, -31.47929D0,
*18.42846D0,-4.092685D0, -.1906595D0,.4015072D0, -.1016264 D0,
*..9129047D-2,-2.837908D0,15.34274D0,-27.71885D0,35.11413D0,

*-23.485D0,7.767802D0,-1.677977D0,.3157961D0,.4008579D-2,0.D0,

*2.606878D0,-11.067221D0,12.79987D0,-12.11554D0,7.580666 DO,
*-1.894086D0,4*0.D0,
*-1.15575D0,3.6013161D0,-.7326041D0,-1.151685D0,.5403439D0,
*5*%0.D0,.9060572D-1,-.5151915D0,.7622076D~1,7*0.D0,
*.4507142D-1,9*0.D0/

DATA B1J/-.71878641D0,10.6717910,-25.7687D0,17.13395D0,
*16.17303D0,-24.389531D0,7.156029D0,3.350294D0,-2.806204 D0,
*.5728541D0,6.057018D0,-79.47685D0,216.7887D0,-244.732D0,
*78.04753D0,48.706011D0,-41.92715D0,10.00706D0,1.237872D0,
*-.8610273D0,-12.95347D0,220.839D0,-586.45961D0,744.4021 DO,
*-447.0704D0,99.65371D0,5.136013D0,-9.5769D0,2.41965D0,
*.2275036D0,15.71955D0,-302.0599D0,684.59681D0,-828.1484 D0,
*560.0892D0,-185.9581D0,39.91057D0,-7.567516D0,-.1062596 DO,
*0.D0,-13.759571D0,205.541D0,-325.2751D0,284.6518D0,
*-180.8168D0,46.056371D0,4*0.D0,
*6.466081D0,-~57.39221>0,36.94793D9,20.77675D0,-12.56783D0,
*5%0.D0,-.9775244D40,2.612338D0,-.4059629D0,7*0.D0,
*-.2298833D0,9*0.D0/

DATA CPC1/1.46696186D+02,-6.56744186D+01,2.02698132D+01,
*-4.20931845D90,6.06743008D-01,-6.12623969D-02,4.30969226 D-03,
*-2.06597572D-04,6.4261581 D-06,-1.1680563D-07,9.4095893D-10,

*-2.09233731D+02,2.06925203D+02,-1.35704831D+02,5.64368924D+01,

*-1.34496111D+01,1.39664152D0,3%0.D0,
*6.8120976D+01,-3.0634058D+01,9.5275029D0,-1.6947102D0,
*1.7630585D-01,-9.9545402D-3,2.353643D-4,-8.7407084D+1,

*7 8481374D+1,-4.4865859D+1,1.4654346D+1,-2.0518393D0,8*0.D0,
«.9.209726737D+1,3.070930782D+1,-4.924017995D0,5.045358836D- 1,
+.3.140446759D-2,1.076680079D-3, - 1.556890669D-5,1.74867128D+2,

*-1.756054503D+2,8.874920732D+1,-1.720610207D+1,9*0.D0,

*-2.096096482D+2,6.877783535D+1,-1.228650555D+1,1.413691547D0,

*-1.002920638D-1,3.985571861D-3,-6.78646087D-5,4.05527285D+2,

*.4.457015773D+2,2.74366735D+2,-8.643867287D+1,1.070428636D+1,

*8*0.D0,

*-3.871419306D+1,4.711104578D+1,-1.758225423D+1,4.183494309D0,

*.5.520042474D-1,3.034658409D-2,2.17160145D+1,-4.4926032D0,
*1240.D0/
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DATA CPC2/0.113129D+2,-0.21596D+1,0.3527611>0,-0.321705D-1,
*0.16769D-2,-0.467965D-4,0.542603D-6,-0.174654D+2,0.246205D+2,
*.0217731D+2,0.116418D+2,-0.342122D+1,0.422296D0,7*0.D0,
*.0.508041394D-1,7.008743711D0,-3.50580167D0,1.096778 D0,
*.2.016835088D-1,1.971024237D-2,-7.860765734D-4,1.087462263D0,
*.7.976765747D-2,-2.8370148961D-3,1.479612229D-4,9*0.D0,
*3.91355D0,-6.84851D-2,5.64424D-2,-4.83745D-3,1.71782D-4,
*.2.27537D-6,2*0.D0,1.18658D0,-1.90747D0,8.2852D-1,9*0.D0/

DATA MCO0D/6,5,4,5,2,6,4,5/

DATA MCPD/10,6,6,6,5,6,6,5/

DATA TOID/4*100D0,300D0,100D0,300D0,100D0/

DATA AR/’ merana (CH4)’,’ srana (C2H6)’,’ nponana (C3HS)’,

*’ H-6yraHa (H-C4H10)’,’ u-6yrana (1-C4H10)’,” azora (N2)’,
** mHoKcHnaa yriepona (CO2)’,” ceposonopona (H2S)’,

“ averuneHa (C2H2)’,’ stwieHa (C2H4)’,’ nponuneHa (C3H6)’,
*' H-nienraHa (H-CS5H12)’,” u-nenrana (u-C5H12)’,

* Heo-neHTaHa (Heo-C5H12)’,’ H-rekcaHa (H-C6H14)’,

** 6eH3aona (C6H6)’,” u-rerrraHa (H-C7H16)’,” Tonyona (C7HS)’,
*’ H-oxraHa (H-C8H18)’,’ H-HoHaHa (H-C9H20)’,

*" g-nexkana (H-C10H22)’,” remust (He)’,” sonopona (H2)’,

*]; Ih:%mxcm_{a yraepona (CO)’,’ kucaopona (02)’/

[TPHITOXEHHAE b
(o6a3amendroe)

[IPUMEP PACYETA ®U3NYECKHUX CBOMCTB TIPUPOIHOIO l'A3A

(CocTaB IpUPOIHOro ra3a B MONSIPHBIX MPOLICHTAX:

METAH . . . v vttt e e et ie e 89,27

3 ¢\ - (R 2,26
1070) 1 £:1 & (R 1,06
H-OyVyTaH ................. 0,01

B30T « o v v v e e e 0,04
JTUOKCHA yTJiepoaa . ......... 4.30
CEPOBOAOPOM, . . « v v v v e ev v s 3,05
NPONMMIECH . ... ..o ivunnn. 0,01
HaBneHue ................ 1,081 MTIla
Temreparypa . ... .. ... .. .. 323,15 K
IUIOTHOCTD . . v o v vevn . 7,54 kr/m>
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Tlokaszarenp aguabarer . ... ... 1,29
CKOpOCTb 3BYKa . . . ... ...... 429 8 M/c
HuunaMuyeckad BA3KOCTh . . . . . 12,36 MxIla - c
HaBnenype ................ 9,950 MIla
Temneparypa . . ............ 323,15 K
IINotHOCTH . . ... ... e e v ... 78,51 KF/M3
Ioxazarens agnadarsl ... .. .. 1,44
CKOpOCTE 3BYKA . . ... ....... 427,7 M/c
ITuHaMuyeckast BA3KOCTH . . . . . 14,75 mxIla - c
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HOBOH PenAKILHIL:
413 Eonu _ ; TAB NPUPOTHOTO T332 3a1aH B OGBEMHEIX
HOMISIX, TO MOJSIPHbIC JONH KOMIOHEHTOB pPacCYMTHIBAIOT Mo dopmyie (12)
FOCT 30319.1 U1ee MOTSIDHVIO MACCY HDUDOTHOFO 1433 BLIMHCBHOT 1Mo

Ilyukr 4.2,

i @pﬁ@}"ﬂ}" {6} HUTOKHTDL B }ﬂm N

roSk g .
A=Y Ylk+1 lewpk /T (6)
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( fipodocenue uamenenua Ne 1 x FOCT 30319.3—96)

qersepteiid abszau  (co caoB  «llpouiBOAHYIO CBOUCTBA») HMIJIOKHTL B
HOBOH PCOAKLIHH!

«11py BBIMHMCACHMM YACTH bIX 1IPOH3BOAHLIX 110 hopmyJie (20) coitctBa Oy,
M Qg PACCUYUTLIBAIOT IPU CPCAHUX MAPAMCTPAX Gy ;.4 W [MapaMcTpax
gy, =5 +Ag; W gy =g — Agp , COOTBCTCTBCHHO. PeKOMCHAYCTCSH BLIDMpPATE

ATk =05 1072 Sk ».

(MY C Ne § 2004 r.)



