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MEXTOCYATAPCTBEHHLBNWN CTAHITAPT

T'a3 npupoanbiii
METONBI PACYETA PU3HYECKIX CBOVICTB
Ounpenencane GUINIECKHX CBOMCTB N0 YPABHEHMIO COCTOAHMA

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

Hara sseaenns 1997-07-01

1 HASHAYEHWE H OBJACTh IPUMEHEHHA

Hacroaniii ctangapT IpegHA3HAUYCH L OIpeleicHHS (H3HICCKHX
CBOMCTB IPpHPOIHOro rasa. CTaHIapT YCTaHABIMBAST METOI pacdeTa IoT-
HOCTH, TTOKA3aTeNsT aguabaThl, CKOPOCTH 3BYKA, MHHAMHYECKOH BI3KOCTH
MPUPOTHOTO T434, OCHOBAHHEIHM HA MICMOMb30BAHHH €T0 YPABHEHHS COCTO-
SHUT. MeTon pacueTa (pUSHIECKHUX CBOFCTE NMPHUPOTHOTO Tasa, TIPUBEICH-
HBIH B HACTOAIIEM CTAHIAPTE, PEKOMCHIYETCS IIPHMEHATE I aTTSCTaIliA
IPYTHX METOTOB pacdera.

HcnonbsyeMble B HACTOSIIEM CTAHIAPTE ONPEeIeHHs H 0003HaAMe HUI
NpHBEIEHH B COOTBeTCTBYIOMNX pasgenax I'OCT 30319.0.

2 HOPMATHBHBIE CCBLUIKI

B HacrosimeM CTaHIapTe UCIIOIb30BAHbBI CCBUIKH HA CICIYIOMINE CTaH-
JAPTHL:

IOCT 30319.0-96 Taz mpupomHhi. MeTombl pacdeTa (hHIHUECKHX
CROIcTE. OBIHe MOT0KEHMA.

I'OCT 30319.1-96 T'az npupormHbii. MeTonbl pacdera (BhH3HUSCKUX
CROFcTE. OnpefeneHne GHU3MISCKHX CBOWCTE TIPHPOTHOTO TA34, €ro KOM-
MOHEHTOB U MPOIYKTOB eT0 MepepaboTKH.

I'OCT 30319.2-96 T'az npuponabrii. MeTogkl pacdera (hH3IHYCCKHX
cBoMicTe. OnpegencHAe KO3(MMHUITHEATA CKIMASMOCTH.

Wapanne omunansnoe
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3 YPABHEHHE COCTOAHWA ITPUPOJHOTIO TA3A

331 BHD ypaBHEeHHNd COCTOIHHSA

Bo BcepocentickoM HAyTHO-UCCTETOBATENRCKOM TIEHTPE TIO CTAHIAD-
TaM, MHGOPMALMH W CePTHGMHKAIMH CHIPbH, MATCPHANIOB M BEIIECTB
(BHHI CMB) nna pacdera hHU3HICCKHX CBOWCTB IMIPHUPOIHOTO Ta3d pas-
paGoraHo ypapHeHHe cocTogHHA (Y )

s Sk
t=1+ X X o1, 1)
k=1 I=6
e ¢ — KoapdbummenT YC;

Pu = Pum’ P — IIPMBEACHHAS [UIOTHOCTE;
Tn = T /T — OpuBeIcHHAS TeMIIePATYDA;
Py — MOTSPHAS TIOTHOCTh, KMOTB/M?;
Pmx U T — MCEBIOKPUTHYESCKHE MAPAMETPLI IIPHPOITHOTO I'ad3a.

Dopmyne pacueta KosdghrmmeHToB YC 1 ICeBIOKPHTHYECKHX ITapa-
MeTpoB TIpHpoIHOTO rasza mpueededs B TOCT 30319.2 (cm. 3.2.5).

321Ipegenel NPHMEHEHHNS YPABHEHHUS COCTOSHHS H
MOTPENMHOCTH pacdeTa CBOHCTB

HMcxooHEIMH TaHHEIMH IS pacdera cBodictB mo YC (1) apndrorcs
TABIEeHWUE, TEMIICPATYPA U KOMIMOHEHTHEIH COCTAB TIPUPOTHOTO Ta3d, KO-
TOPBIH BHIPAKEH B MOMSIPHEIX WITH OOBEMHRIX JOMIX KOMIIOHEHTOB.

¥C (1) mpemHaszHaAUEHO I71s1 paBoTH B MHTEpBAJe MapaMeTpoB:

no Japreanio — no 12 MIla;

no Temieparype — 240—480 K;

IO COCTABY B MOJSPHEIX IOJAX:

MeTaH > 0,50
ITAH < 0,20
TMPOTaH < 0,05
H-OyTaH <0,03
u-0yTan < 0,03
a30T < 0,30
IHOKCHI VIriaepona <0,30
CepoBOIOPON < 0,30
OCTAILHBIE KOMIIOHEHTHL <0,01

IMorpemnocTH pacuera IDIOTHOCTH, MOKA3aTeNsT aTHabaTh, CKOPOCTH
3ByKa 1o YO (1) ¥ OIMHAMHYECKOH BA3KOCTH TIPHPOTHOTO Ta3a TO
ypapHeHW0 (15) B YKA3aHHKEX THATIA30HAX MApPAMETPOR OTIpeseleHk B
COOTBETCTBHH ¢ peKOMeHIAIIMAMH patoT [1-3] H ¢ HCIOAbB30BAHHEM
JaHHBIX M0 CKOPOCTH 3BYKA [4]. IlorpeliHOCTH NIpHBEIcHL! B Tadmume 1.
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4 OMIPEJIENEHHWE ®U3MYECKUX CBOVCTB ITPHPOIHOTO TAZA

41 0OnpenelcHue NIOTHOCTH
4.1.1 AnropuT™ ompeneNeHHS TUIOTHOCTH p,, M3 ypaBHeHUs (1) mpn

3aMaHHKX JapneHuw (p, MIla) 1 temneparype (I, K) npusenen 8 I'OCT
30319.2 (cm. 3.2.9).
ITmoTHOCTE p, KI/M3, BRIMHCISIIOT 110 (hOPMYTIE

P = py M. (2)

Tabauima 1 — IlorpemmocTi pacyeTa CBOWCTB MPHUPOAHOTO Ta3a

QbnacTk IApPaMeTPoB COCTOSHIA
CaoitcTBO 240 < T< 270 K T=(270 — 480) K | Ilpuvewanme
I
pP<6MIla |6<p<12MMda| »2=12Mlla
TInorrocTs 0,3% 04 % 0,2 % TIpupoaHbii
IlokaszaTens Ta3 He comep-
aanabaThl 0,9 % 1,0 % 0,6 % KHT Cepo-
CxopocTh BOIOPOL
3BYKA 0,3% 1,0 % 0,5 %
BaskocTs 2,0 % 3,0% 2,0 %
IInorHocTb 0,6 % (1,0—1,5 % 0.4 % TIpspor et
TlokazaTenn ras, copuep-
amiadaTer 0,6 % 1,1 % 0,6 % s)ammh cepo-
CxopocTh BOIOPOL
3BYKA 0,3% 1,0 % 0,5 %
BaskocTs 2,0 % 3,0% 2,0 %

4.1.2 EcIH KOMIIOHSHTHHIH COCTAE TIPUPOTHOTO Ta34a 3aTAH B MOIIPHEBIX
JOMIX, MOTAPHYIO MACCY TIPUPOTHOTO TA34 BREUHCIIIOT TT0 hopMyITe

MZZXEM: (3)

I7e MONSAPHEIE MACCH i-T'0 KOMIIOHEHTA NMPUPOTHOTO Ta3a (M,) MpHBeIcHED
B Tadmane 1 F'OCT 30319.1 (cm. 3.2.3).

4.1.3 Eci¥ KOMOOHEHTHBIH COCTAB IIPHPOIHOrO rasa 3a1aH B 00beMHBIX
HOJLSIX, TO HEOGXOLIHMO:

1) paccudTaTh MOMSIPHEIE TOMM KOMIIOHEHTOB, WCTIONB3YS (DOPMYITH
(71) — (74), xotoprie npuseneHK B TOCT 30319.2 (cMm. 3.2.5);

2) no YC (1) paccrmTarh GHakTop cKUMASMOCTH (7,) IPH CTAHIAPTHEIX
YCIIOBUSX;



TOCT 30319.3—96

3) UCIIONB3YA 3aNaHAYIO IUIOTHOCTE (P,) TPH CTAHTAPTHEIX VCIOBHIX,
ONpPEIEINTE MOISIPHYID MACCY HMPHAPOITHOTO Ta3a no (GpopuMyle
M =107z, p, RT/p, . 4

Ecim 1moTHOCTE Pe HE 3alaHd, HOIIYCK4CTCH DPACCHHTBIBATE €€ 110

dopmyne (16) TOCT 30319.1 (cm. 3.3.2).

42 O0npenencHHue NMoKaszaTenAsd agfHadaTh

Ilokasatent amMadaTH MPHPOTHOTO rasa MpH Hcloab3oBanua YC (1)
BEYHCISIOT N0 (hopMyTe

K=c, (1 +A4)/(c, 2, (5)

roe Cp H g — HSOﬁapHaH 1 H30XO0pHad TCINIOCMKOCTH,

A — BespasmepHHi komIeke YC (1).
bespasmepnblit koMmiueke A; YC (1) uMeer BHI
s Sk
A, = > 2 k+1) cph Ty - (6)
k=1 1i=0

M306apHYI0 11 H30XOPHYIO TEIUIOEMKOCTH DACCHWTHIBAIOT TIO CIETYIO-
IMUM BRIPAKEHUSM:

¢, = Rlce/R+ (1 +Ap* /(1 + AD], (7
Co =R (G’ R+ A3) , (8)

TOE Coomy — HU30X0PHAA TEMMMOCMKOCTE IIPUPOTHOTO T'a3d B HICAITBHO Iraso-
BOM COCTOAHHH, d 6€3paBMCpHHG KOMIDICKCBI A2 H A3 HMCIOT BHI!

ro %
A== X - Degpt/ T )
k=1 I=0
P Sk
A=—Y X [d-L/K eypls T (10)
k=1 1=0

H30X0pHYIO TETMOEMKOCTE B HIGATEHO TA30BOM COCTOSHWN BEIMHCIS-
10T TI0 (hOPMYTIaM:

Cyom = Coom —R 3 (11)

Crom = 2 X; Cpoi - (12)
i
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H306apHy10 TCILNIOCMKOCTD (CPUf) {-r0 KOMIIOHEHTA B MICAIBEHO I'd30BOM
COCTOSHHWH ONPEACIAIOT U3 COOTHOIICHWA

Ny My
Cpoi = R 2 (o) 8} + B |
=1

i=G0 J

(13)

roe 0, = 1/1,;.

Temmiepatypa T, Ipenentl CyMMHPOBAHUA V), H N,;, a TAKCKE KOHCTaH-
THL (0y); U (B,); ypaBHCHHS (13) mng i-ro KOMNOHEHTA MPHPOIHOTO rasa
NpHUBeIeHH B TabIHIle 2.

Tabnunma 2 — KorcraaTs! vpasaesrs (13)

Komrorer (i) j (e (B
Meran 0 1,46696186 - 107
Ni=10 1 —6,56744186 - 10! —2,09233731 - 102
Noi=6 2 2,02698132 . 10! 2.06925203 - 102
Tni =100 K 3 —4,20931845 - 10° —1,35704831 - 107
4 6,06743008 . 107L 5,64368924 . 10"
5 —6,12623969 - 102 —1,34496111 - 10!
6 4,30969226 - 103 1,39664152 . 10°
7 206597572 - 104
8 6,42615810 . 10~°
9 —1,16803630 - 107
10 9,40958930 - 10 1°
Dran 0 6,81209760 - 10"
Niu=6 1 —3,06340580 - 10 —8,74070840 - 101
Ny=35 2 9,52750290 - 10° 7.84813740 - 10
Tni= 100 K 3 —1,69471020 - 10° —4,48658590 - 10
4 1,76305850 - 107! 1,46543460 - 10"
5 ~9.95454020 . 103 ~2.05183930 - 10°
6 2,35364300 - 104
[porax 0 —9,209726737 - 10
Ni=6 1 3,070930782 - 10 1,748671280 - 102
Noj=4 2 ~4,924017995 - 10° —1,756054503 - 10°
Thi=100 K 3 5,045358836 - 1075 8,874920732 - 10"
| s | e
6 —1,556890669 - 10>
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Oxonuarue mabauys 2

Komronent () j (o) (P
n-Bytan 0 —2,096096482 - 10*
Ni=6 1 6,877783535 - 10" 4,055272850 . 102
Nu=5 2 —1,2286350555 - 10! —4,457015773 - 10°
Tni= 100 K 3 1,413691547 - 10° 2.743667350 - 10*
4 —1,002920638 - 10 * —8,643867287 - 10"
5 3,985571861 - 1072 1,070428636 . 10
6 —6,786460870 - 107
u-Byran 0 —3,871419306 - 10
Ni=5 1 4711104578 - 10* 2.171601450 - 101
Ny=12 2 —1,758225423 . 10! —4.,492603200 - 10°
Tni = 300 K 3 4,183494309 . 10°
4 —5,520042474 . 10 L
5 3,034658409 . 1072
Asor 0 0,113129000 - 10>
Niui=6 1 ~0,215960000 - 10! —0,174654000 - 102
Noi=6 2 0,352761000 - 10° 0,246205000 - 10%
Toi=100 K 3 ~0,321705000 - 10" ~0,217731000 - 10°
4 0,167690000 - 102 0,116418000 - 10
5 —0,467965000 - 10~ —0,342122000 - 10"
6 0,542603000 - 10~¢ 0,422296000 - 10°
Hrokcun 0 —8,508041394 - 10!
yraepoaa 1 7,008743711 - 10° 1,087462263 - 10°
Niu=6 2 —3,505801670 - 10° —7.,976765747 - 107>
Nyuy=4 3 1,096778000 - 10° —2,837014896 - 103
Tni =300 K 4 —2,016835088 - 10! 1,479612229 . 10 *
5 1,971024237 . 102
6 —7.860765734 - 10~*
Ceporonopon 0 3,913550000 - 10°
Ni=5 1 —6,848510000 - 102
Noyy=5 2 5,644240000 - 102
Twi=100 K 3 — 4837450000 - 103 1,186580000 - 107
4 1,717820000 - 10~ * —1,907470000 - 10°
5 ~2.,275370000 - 10~° 8,285200000 - 10"

43 OnpelneclieHHEe CKOPOCTH 3BYKa
CKopocTh 3BYKa IPHPOIHOTO rasa IpH ucnoibk3obaHni YC (1) BeIHC-
IAI0T o (popMyme

6
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[10° I
u=[10"RTc,(1+4)/(c, M)| , (14
e ¢, , Cg M A] — COOTBETCTBEHHO W300apHAad, N30XOPHAS TEMMOEMKOCTH

MPUPOITHOTO Ta3a U Be3pasMepHHit KoMmeke ¥C (1), cM. (6) — (13);
M — mongpHag Macca IIPHPOTHOTO Tasa, M. (3) wmm (4).
44 OnpeneneHne ITHHAMHUIESCKON BA3KOCTH
HHUHAMHYECKYIO BI3KOCTE IIPUPOIHOTO I'a3d BRMHCISIOT 110 (hopMye

w=pe/(109), (15)
rre |1, = 78,037 + 3,856120 — 29,0053 QF - 156,728/ T, + 145,519/ T2 -
~ 51,1082/ T +6,57895 p, + (11,7452 — 95,7215 Q*/ L) p2 +

+17,1027 p} @ +0,519623/ T2 p> , (16)
T
E=—7—, (17)
M pie
P = 1072 R (0,28707 — 0,05559 Q) pop T - (18)

MoIgapHYIO Maccy TpupogHoro raza (M) BemMucagioT 1o dopmyne (3)
umH (4), a GopMynsl pacdeta daktopa IMuTiepa (L), MpUBETeHHBX H
TICEeBAOKPUTHIECKHX TapaMeTpos IpupogHoro taza (7, pp T P MDH-
BemeHsl B 'OCT 30319.2 (cm. 3.2.5).

5 BbIMMCIEHHE HOI'PEITHOCTH PACHETA GUIHYECKHX
CBOHCTE ITPUPOJHOTO TA3A C YYETOM ITOTPEINTHOCTH
HNCXOIHBIX JAHHBIX

IIpn m3MepeHH pacxoda H KOMHYECTBA MIPHPOTHOTO rasa, TPaHCIop-
THPYSMOI'O B TA30MpOBOIaX, JaBIcHHC (p), TemmepaTypy (1) u cocrap (X))
H3MEPIIOT C OMPEICICHHOM IOrpelHoCcThI0. IlepeuncieHHEE ITapaMeTph
SBISTIOTCS HCXOTHBIMHA TAHHEIMH 7S pacdeTa (QU3HIeCKHX CBOHCTB 1m0 YU
(1) ¥ ypaBHeHWIO s BA3KOCTH (15).

B cootBeTcTBMH ¢ pekoMeHmamumaMu HMCO 5168 [5] morpenHOCTh
pacdcra (PH3HYCCKHX CBOMCTB, KOTOpas MOABISCTCH B CBA3H C IIOTPEII-
HOCTEIO M3MCPEHHS HCXOOHEIX JAaHHEIX, OMPEICIIIOT 10 (DOPMYIe

0,3

N, 2
1S [ee] .
b R
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rie 8y, — HOIPEIIHOCTD PacyeTa CBOMCTBA (), CBA3aHHAS C IOIPELIHOCTBIO
H3MEPEHHSI MCXOTHEX TaHHEX;
g, — HOIPENIHOCTL H3MEPEHHUA TTAPAMETPA HCXOIHEIX JIaHHBIX;

QMHKC_ QMI’I}[
a Q E %{a]{c }?]]:H ; (20)
d s ' 4. — 4
G= (g™ + ") /2. (21)

B dopmymax (19) — (21):
gi — YCIOBHOE O0O3HA9eHWE k-TO TapaMerpa HCXOTHEIX
maHnex (p, T, x;);
g — CpenHee 3HAYeHWE A-TO TMapaMmerpad B OMpPEIeTeHHEBIN
MPOMEXKYTOK BPEMEHH (CYTKM, MECHII, TOM M T.I.);
gMEKC y gMUIH __ MaKCUMaTBHOE W MUHMMATbHOE 3HaUYeHHd  k-TO
MApaMeTpa B ONPEIeICHHEIH MPOMEKYTOK BPEMEHH;
(} — ycmoBHOe 0BO3HAUEHWE CBOFICTBA TIPHPOTHOTO Ta3a
(p, &, 1, W)
Ny — KOJIHYECTBO NAPAMETPOB HCXOIHBIX IAHHBIX, Ny =2 + N
(N — KOMHYECTBO OCHOBHBIX KOMIIOHEHTOB TPHPOIHOTO
rasa, KOTOPEIMH SBIIIOTCA. MeTaH, STAH, TIPOIAH,
OVTaHEI, 30T, MHOKCHT YTIEPOIa, CEPOBOIOPON).
ITpon3BoOHYIO CBOFCTBA (J 10 MAPAMETDPY ¢, PACCUHTHBAIT MO Gop-
My7e (20) IpH CpeIHHX MApaMeTpax ¢, OTIHYAIOIIINCS OT NapaMeTpa gy.
CpoiictBo {2 (CcpemHee 3HAYEHTE) PACCYMTHIBAIOT TIPH CPETHWX MApa-
MeTpax g, .
O61Iyo MOrperHOCTh pacdeTa (MH3MISCKHUX CBOMCTB OMPSIENSIOT 10
thopmyie
5= @+ 820 22)

riae §; — MOTPHIHOCTE PacyeTa (PU3HICCKHX CBOHCTB 1o YC (1) u 1o

YpaRHEHWIO 71 BA3KOCTH (15), 3HAUEeHWE KOTOPOH IS KaXKI0TO CROMCTRA
npuBeIeHO B Tadaumne 1.

6 IIPUMEHEHHUE ¥YPABHEHUA COCTOAHUA A ATTECTAHAN
JAPYI'UX METOJOB PACYHETA ®PU3NYECKUX CBOUCTE ITPHPO/I-
HOTO TA3A

IIpuBedcHHEI B HACTOSIIEM CTaHIAPTE METOO pacueTa (PHM3HYSCKHX
CBOICTB NPHPOIHOTO Ta3a HeoOXOIMMO NMPHMEHATE I arTecTalliH Apy-
I'HX METOIOB pacdera. AITOPHTM IIPOBEIeHHA TAKOH arTecTallHH COCTOHT
B CIETYIOIIEM:

8
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KomHneHTpanmisa KOMITOHEHTOB, MO %, TIPH p, KoM
KommonenT
0,67 — 0,70 0,70 — 0,76 0,76 — 0,88 cebrne 0,88
Meran 90,40 — 99,60 | 86,35 — 98,50 | 73,50 — 92,00 | 74,20 — 81,53
Brtan 0,0—4,10 0,0 — 8,40 1,57 — 10,91 | 6,29 — 12,19
TIponan 0,0 — 1,16 0,0 —3,35 0,18 — 5,00 3,37 — 5,00
H-byran 0,0 —0,48 0,0—1,54 0,12 —1,50 0,51 — 1,98
a-Tlenran 0,0—10,32 0,0 — 1,00 0,10 — 1,00 0,10 — 1,00
A3zoT 0,0 — 4,60 0,12 — 8,47 0,22 — 16,30 0,56 — 4,40
HmokcH
yruepoaa 0,0 — 1,70 0,0 — 3,30 0,0 — 3,60 0,10 — 14,80
Ceposomo-
pox 0,0 0,0 — 6,50 0,0 — 5,30 0,0 — 24,00

1) Wcnonb3ysa JAHHEE, MPUBEICHHEE B TAOMUTIE 3, MOAOHPAIOTCST 5 —
6 TecTOBHIX CcMeceH MpPHPOTHOTO rasza TaKUM oBpa3oM, UYTOOH cyMMa
MOJISIPHEX JOJICH KOMIIOHEHTOB 3THX cMeccH Owla pasHa 1;

2) B 3amaHHRX MHTCPBANAX TAaBICHHS H TeMIepaType 1o YC (1) m
YPARHEHHWIO JIIS BA3KOCTH (15) HACUMTHIBAIOTCA MACCHBHI (hH3HISCKUX
CBOFCTB I71sT BRIOPAHHEIX TECTOBEIX CMecel, peKOMEeHIyeMOe KOMMIeCTRBO
TECTOBHIX TOUEK B MAacCHBAX — He MeHee 100;

3) BEMUCISIOTCS CHUCTEMATHIECKOE M CTAHIAPTHOE OTKIOHEHMS pac-
CUUTAHHBIX TIO ATTECTYEMBIM METOMAM (DH3MMECKHX CBOICTB OT TECTOBBIX
TAHHEIX, KOTOPKIE TIONYIECHH B MEPEIUCICHAN 2) aNTOPUTMA

N
1
8CMQT = Kr Z Sk s (23)
E=1
N 6,5
80T = |:ﬂ Z (Sk - 8CMCT)2 P (24)

k=1

B hopmymax (23) u (24) N — KOIAYSCTBO TECTOBEIX TOUCK B MAaCcCHBax

ak =100 - [(Qpaot{, k— QTE:CT, k)/QTeCT, k] »

(25)

7€ Qpacq M Qreer — YCIOBHOE 0003HAYEHHE, COOTBETCTBEHHO, PACYETHOTO
MO ATTeCTYeMBIM METOIAM M PACCIUTAHHOTO B TePETHCISHHH 2) ANTOPHT-
Ma TECTOBOTO 3HAYCHHH (DPM3HMYCCKOTO CBOHCTBA IIPHPOIHOrO Tasa
(P, & 1, 1);

4) ompenenseTcs MOTPENTHOCTE PACUSTA CBOHMCTBA (J TIO aTTECTYeMBIM
meronaMm contacHo MCO 5168 [5]
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G5
5= [sgm 128t 53] , (26)

rie 8Q — TMOTPEITHOCTE pacdera H3MYecKHX cBoiicTB mo YC (1) m 1o

YpaRHEHWIO 71 BA3KOCTH (15), 3HAUEeHWE KOTOPOH IS KaXKI0TO CROMCTRA
NpHuBeIcHO B Tabnume 1.

Ecmm 1ig aTrecTyeMBIX METOIOB B KA9ECTBE HCXOTHEIX TAHHEIX HCTIOTE-
3YIOT TIIOTHOCTE CMECH TIPHPOTHOTO TAa3a TIPH CTAHTAPTHRIX YCIOBHSX
(p.), ¢ 3HAYCHHC A TCCTOBHX CMcceH HeOOXOIMMO PACCYHTEIBATE IO
YC (1). HommyckaeTcs TakXe PacCIUTHBATE IIOTHOCTE p, O hopMyme (16)

I'OCT 30319.1 (cM. 3.3.2).

10
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HHPHTOXEHHE A

(peromendyemoe)

JJMCTHHT ITPOT'PAMMBI PACIETA
PONINMIYECKHAX CBOUCTB ITPUPOITHOTO TA3A

Pacuer du3ngeckix CBORCTB MPYPOSHOIO TA34 M0 YPABHEHHIO cocTogrnd (1)

W IO YpaBHEHHIO 171 BsiakoeTH (15) peammsoran Ha TI9BM, cosmecTrmerx ¢ IBM
PC/AT/XT, ma siabike nporpammuposansss GOPTPAH-77.

annnnann

200
300

400

35

33

EET TS EEEEEEE] skok skak ok skok skok skok skok skokokok sk ok
* *

* [IporpaMma pacuera (PHI3MYe CKIX CBOMCTE (ILTOTHOCTH, IIOKA3aTeE—
* 11 aguabaThl, CKOPOCTH 3BYKA M BASKOCTH) TIPHPONHOIO rasa o

* ypaBHenmo cocrogHms BHUIL CMB.

*

N

L1 L

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

CHARACTER*26 AR

DIMENSION PI(100),TI(1003,ROP(100,100),PAP(100,100),

*WP(100,100), ETAP(100,100)
COMMON/P/P/T/T/RON/RON/YI/YC(25)/NPR/NPR/Z/Z /TS/RO,PAW
*/ETA/ETA/AR/AR(25)

WRITE(*,300)

FORMAT(18(/))

WRITE(*, 400)
FORMAT(

* Pacuer ¢uspdecKknx CBOMCTE IIPHPOIHOro rasza’/
* 110 YPaBHEHHIY COCTOSHUA /////)
WRITE(*,1)

FORMAT(’ Beegure MCXOOUBIC TAHHEIC OIS pacyera.’ /)
WRITE(*,35)

FORMAT(’ Beegure 0, ecu cocTaB 3a0aH B MOJSPHBIX JOax’/
* ym 1, ecnd cocraB 3a0aH B O0beMHBIX JOMAX *\)

READ(* *NPR

IF(NPR.EQ.1) THEN

WRITE(*,"(AV)’)

* Tnotrocrs tpu 293.15 K u 101.325 I1a, B kr/xkyb.m
READ(* *)RON

WRITE(* 33)

FORMAT(’ 3uauenue obbseMHON momu, B 00.%")

ELSE

RON=0D0

WRITE(*,3)

FORMAT(® 3uaueHune MOJAPHON O0/mM, B MO.9%’)

ENDIF

DO 5 I=1,25

11
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WRITE(*,"(AY)’) AR(T)

READ(* *)YC(I)
5 YC(DH=YC(I)/100.

WRITE(*, (A\))

* Bpenure KOJIMYECTBO TOYEK II0 JABAEHITIO: *
READ(* *)NP
WRITE(*,"(AV)’)

* BeemuTe KOJITIECTBO TOYEK II0 TeMIIEparype: ’
READ(* *)NT
WRITE(*, (A\))

* Bpegure sHaveHHd gapnedrii B MIla: ’
READ(* *)(PI(I),I=1,NP)
WRITE(*,"(AV)’)

* BeemuTe sHAaveHId TeMreparyp B K:
READ(* *)(TI(),I=1,NT)

WRITE(*, (A\)")

* BBOI MCXOOHBIX JAHHBIX 3aBEPIIEH.
P=.101323D0
T=293.15D0
ICALC=1
CALL EOQOSVNIC(ICALC)
1IF(Z.EQ.0D0) THEN
CALL RANGE(NRANGE)

IF (NRANGE) 134,134,200
ENDIF
ICALC=2

NTS=0
DO 7 I=1,NP
P=PI(I)

DO 7 JI=1,NT

T=TI(

CALL EOSVNIC(ICALC)
IF(Z.NE.ODO) THEN

NTS=NTS+1
ROP(1,))=RO
PAP(L,])=PA
WP(LH=W
ETAP(L)=ETA
ELSE

ROP(I,J)=0D0
PAP(I.1)=0D0
WP(LI)=0D0
ETAP(L)=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 IS=0

12
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DO 11 J=1,NT
IF(ROP(L,N).EQ.0D0) IS=IS+1
CONTINUE
IF(IS.EQ.NT) THEN
IF(I.NE.NP) THEN

DO 13 J=L,NP-1
PI(H=PI(T+1)

DO 13 K=1,NT

ROP(J, K)=ROP(J+1,K)
PAP(J,K)=PAP(J+1,K)
WP, K)=WP(J+1,K)
ETAP(J,K)=ETAP(J+1,K)
ENDIF
NP=NP 1

ELSE

=1+1

ENDIF
}F(I.LE.NP) GO TO9

-1

JS=0

DO 17 I=1,NP

IF(ROP(1,J).EQ.0DD) JS=JS+1

CONTINUE

IF(JS.EQ.NP) THEN

IF(JNE.NT) THEN

DO 19 I=],NT-1

TI(D=TI{I+1)

DO 19 K=1,NP

ROP(K,])=ROP(K,I+1)

PAP(K,I)=PAP(K,I+1)

WP(K,D=WP(K,I+1)

ETAP(K,D=ETAP(K,I+1)

ENDIF

NT=NT-1

ELSE

J=I+1

ENDIF

IF(J.LENT) GO TO 15

CALL PROP(NPROP)

IF(NPROP.EQ.5) GO TO 134

IF(NPROP.EQ.1) CALL TABL(PL, TI,ROP,NP,NT,NPROP)
IF(NPROP.EQ.2) CALL TABL(PI,TL,PAP,NP,NT,NPROP)
IF(NPROP.EQ.3) CALL TABL(PI,TL, WP,NP,NT ,NPROP)
IF(NPROP.EQ.4) CALL TABL(PI,TL,ETAP,NP,NT,NPROP)
WRITE(*,"(A\))

* TIpoOOKHTE BEIBOI PACCYMTAHHEBIX cBoicTB ? 0 — mer, 1 — ma’
READ(* *YNCONT

IF(INCONT.EQ.1) GO TO 500

ENDIF

STOP

END

SUBROUTINE PROP(NPROP)

WRITE(*, 1)

13
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1 FORMAT(//
*10X,” Paccumranel cnemyioinne (hHM3MYECKIe CBOMCTBA

E I 3
——
oo
P
=
=
=
=]
=
T
&
=

*10X,
*10X,” 2. Iloxasatenb amiabaTs
*10X,?
*10X,” 3. CkopoCTE 3BYKA
10X,
*10X,” 4. KoaddummedT mHaMITIe CKOH BA3KOCTE
*10X,
*0X,”
WRITE(*,3)

3 FORMAT(/,3X,
* BBemuTe IOPIIKOBRNT HOMEP CBOMCTBA T BEIBOMA PE3YJIBTATOR pacye’,
*ra’f
* ymm 3 gaa eexoma B JOC ™)
READ(* *YNPROP
RETURN
END
SUBROUTINE RANGE(NRANGE)
IMPLICIT REAL*8(A-H,0-Z)
COMMON/Z/Z.
WRITE(*,1)

1 FORMAT(//
* MeTonm pacdeTa IIpH 3aJaHHBIX IapaMeTpax “He pabotaer™/
* Tpomomkuts pabory mporpaMyvel ? 0 — wer, 1 — ma *\)
READ(* *YNRANGE
RETURN
END
SUBROUTINE TABL(PI, TI,ZP,NP,NT,NPROP)
IMPLICIT REAL*8(A-H,0-Z)
CHARACTER*26 AR, FNAME
CHARACTER PROP(4)*58 A*6,LIN1(5)*9, LIN2(3)*9, LIN3(6)*9, LIN4*9,
*AT(6)*28, RAZM (4)*39
CHARACTER*70 F,FZ(11,2),FW(11,2)
DIMENSION PI(100),TI(100),ZP(100,100),ZPP(5)
COMMON/YI/YC(25)/NPR/NPR/AR/AR(25)
DATA PROP/
%1

N T

—

TnotHOCTE TIPHpPOIHOTO Ta3a.’,
IMokaszarens aguabaThl IPUPOIHOTO Ta3a.”,
CKopOCTh 3BYKA IIPHPOIHOIO Iasa.’,
*? Kooddumpent qmanMiaeckoi BASKOCTH IPUPOIHOTO rasa.’/
DATA RAZM/
* (B KT/KYO M),
* (B m/c),
* (B Mxlla*c)’/
DATA LINI/S* — 2/ TIN2/S»— Y TIN3/ 6%
LING/ ———fAS 7/
DATA AT/
* T,K,) T, X/ T, K, T, K
© T, %0, T, K/
DATA FZ/

#3
#3

14
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# (3 F3.2,2X 63X, F6.2)y’,"(3X,F5.2,5X,A6,5(3X,F6.2)),
*#(3X,F3.2,2X,2(3X,A0),4(3X,F6.2)) )’ (3X,F5.2,2X,3(3X,A6),
*3(3X,F6. 2))’
*#(3X,F3.2,2X 4(3X,A6),2(3X,F6.2)y " (3X,F5.2,2X,5(3X ,A6),
*3X,F6.2),
*’(3X F3.2,2X,5(3X,F6.2),3X,A6)°,"(3X,F5.2,2X,4(3X,F6.2),
*2(3X, AG))’
*(3X,F3.2,2X,3(3X,F6.2),3(3X,A0))’,” (3X,F5.2,2X,2(3X,F6.2),
*4(3X, AG))
*’(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))’,
* (3%, F9.6,1X,A6,2(3X,A6),3(3X,F6.2))",” (3X,F9.6,1X,A6,3(3X,A6),
*2(3X,F6.2)),
*(3X,F9.6,1X,A6,4(3X,A06),3X,F6.2)"," (3X,F9.6, L X,F6.2,4(3X,F6.2),
*3X,A0),
*#(3X,F9.6,1X,F6.2,3(3X,F6.2),2(3X,A6))", " (3X,F9.6,1 X, F6.2,
*2(3X,F6.2),3(3X,A6)),
*(3¥,F9.6,1X,F6.2,3X,F6.2 4(3X,A6)Y " (3X,F9.6,1X,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,F3.2,2X,2(3X,A0),4(4X, F3.1))’ ) (3X,F5.2,2X,3(3X,A6),
*3(4X,F5.1)),
:’(}3(’:)%1:5 )2 X AXAG), 204 F5.1)Y ) (3X, F5.2,2X,5(3X,A6),

4
(3 F5.2, 2% 5(4X,F5.1),3X, A6Y " (3X,F5.2,2X 4(4X,F5.1),
*2(3X,A6))’,
(33, F5.2, 2% 3(4%X,F5.1),3(3X,A6)) " (3X,F5.2,2X, 2(4X, F3.1),
*(3IN,A6)),
*(3¥,F5.2,6X,F5.1,5(3X,A6))",(3X,F9.6,2X,F5.1,5(4X,F5.1))’,
*(3X,F9.6,1X,A6,5(4X, F5.1))",(3X,F9.6,1X,A6,3X,A6,4(4X,F5.1)),
*#(3X,F9.6,1X,A6,2(3X,A0),3(4X,F5.1))’,” (3X,F9.6,1X,A6,3(3X,A06),
*2(43X,F5. 1))’
*# (3%, F9.6,1X,A6,4(3X,A6),4X F5.1)’, (3X,F9.6,2X,F5.1,4(4X,F5.1),
*3IX,A6)’,
*# (3%, F9.6,2X F5.1,3(4X,F5.1),2(3X,A6))", " (3X,F9.6,2X,F5.1,
*2(4X,F3. 1) 3(3X A6))’
*(3X,F9.6,2X F5.1,4X,F5.1,4(3X,A6)) " (3X,F9.6,2X,F5.1,5(3X,A0)Y /
WRITE(*, 44)

FORMAT(//” YcIpolicTBO BLIBOIA Pe3y/IETATOB pacdera ?,7)
WRITE(*,"(AV")

* (0 — mucredt, | — npuTep, 2 — dakn Ha oEcke
READ(**)NYST

IF(NYST.EQ.0) OPEN(1,FILE="CON")

IF(NYST.EQ.1) OPEN(1,FILE="PRN")

IF(NYST.EQ.2) WRITE(*,’(A\)") ’ Beemure g dpaia
IF(NYST.EQ.2) READ(* (AYYFNAME

IF(NYST.EQ.2) OPEN(1,FILE=FNAME)

IF(NYST.EQ.0) WRITE(*, 100}

FORMAT(25(/))

IF(NYST.EQ.1) PAUSE
* BRUTIOWMTE IIPUHTEDP, BCTABETEe DyMary 1 Hasvmre <BBOI> °
WRITE(1,88)PROP(NPROP), RAZM (NPROP)
FORMAT(A38/A39/)

15
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11

99

16

Nw=3

IF(NPR.EQ.0) WRITE(1,3)

FORMAT(’ Copepxanue B Mon.%")
IF(NPR.EQ.1) WRITE(1,33)

FORMAT(® Conepxaudne B 06.%")
NW=NW-+1

=1

J=I+1

CONTINUE

IF(YC().NE.OD0) THEN

WRITE(1, HAR(D), YC(I)* 100, AR(D),YC(J)* 100.
FORMAT(2(A26,F7.4))

NW=NW-+1

DO 11 I=J+1,23
IF(YC(I).NE.ODO.AND.ILNE.25) GO TO 9
IF(YC(I).NE.ODO.AND.I.LEQ.25) THEN
WRITE(1,5HAR(D), YC(I)*100.
NW=NW-+1

GO TO 99

ENDIF

CONTINUE

ELSE

J=J+1

IF(J.LE.25) THEN

GO TO 13

ELSE

WRITE(1,5HAR(D), YC(I)*100.
NW=NW-+1

ENDIF

ENDIF

CONTINUE
IF(NW.GT.12AND.NYST.EQ.0) THEN
WRITE(*,7)

FORMAT(/)

PAUSE * Mg nponomkeHs BEIBOIA Haxyure <BBO>
WRITE(*,100)

Nw=0

ENDIF

DO 15 I=1 NT.6
IFINW.GT. 12 AND.NYST.EQ.0) THEN
WRITE(*,7)

PAUSE * Mg npono/mkeHis BEBOIA Haxvure <BBO>
WRITE(*,100)

Nw=0

ENDIF

IF(NW.GT.46 AND.NYST.NE.0) THEN
WRITE(1,7)

WRITE(*,7)

IF(NYST.EQ.1) PAUSE

* Mg IpoOoJKeHI BEIBONA BCTAaBETe OyMary u Haskvumre <BBO> *
Nw=

ENDIF

IF(I+5.LE.NT) THEN



17
19

21
23

27

133

TOCT 30319.3—96

NL=6

ELSE

NL=NT-I+1

ENDIF

WRITE(1,7)

IF(NL.GT.1) WRITE(L, 17)LIN2(L},(LIN1(K),K=1,NL 1}
IF(NL.EQ.1) WRITE(L, 17YLIN2(1)

FORMAT(’ ? 6A9
WRITE(L, 19)AT(NL)
FORMAT(’ [,A28)

IF(NL.GT.1) WRITE(L,21)LIN4, (LIN2(K),K=1,NL-1)
IF(NL.EQ.1) WRITE(1.21)LIN4
FORMAT(’ p, MIIa ’,6A9)
WRITE(L,23)(TI(K),K=LI+NL 1)
FORMAT(10X,6(:, *,F6.2))
WRITE(1,17)(LIN3(K),K—1,NT)
NW=NW16

DO 25 J=1,NP

7P=1

IF(PI().EQ.0.101325D0) JP=2
NL1=0

NLN=0

DO 27 K=I,I+NL-1

NLI=NLL+1

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

ZPP(NL1)=A

NLN=NIN+1

EISE

ZPP(NL1)=ZP(J K)

ENDIF

CONTINUE

TF(NT.N.EQ.NL) GO TO 133

IF(NLN.EQ.0) THEN

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

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

ELSE

IF(ZP(J,[).EQ.0DO.AND NPROP.NE.3) F=FZ(NLN+1,JP)
IF(ZP(J.[+NL 1).EQ.0D0.AND NPROP.NE.3) F=FZ(NLN+12 NL,JP)
TF(ZP(.D.EQ.0DO.AND.NPROP.EQ.3) F=FW(NIN+1,7P)
IF(ZP(J,1+NI-1).EQ.0D0.AND.NPROP.EQ.3) F=FW(NLN+12-NL,JP)
ENDIF

IF(NLL.EQ.1) WRITE(l,F)PL(J),ZPP(1)

IF(NL1.EQ.2) WRITE(L,F)PI().ZPP(1),ZPP(2)

IF(NL1.EQ.3) WRITE(L,F)PI()).ZPP(1).ZPP(2),ZPP(3)
IF(NL1.EQ.4) WRITE(l, FPI()).ZPP(1).ZPP(2).ZPP(3),ZPP(4)
IF(NL1.EQ.5)
*WRITE(1,FYPI(J),ZPP(1),ZPP(2),ZPP(3),ZPP(4),ZPP(5)
IF(NL1.EQ.6)
*WRITE(L,F)PL(I), ZPP(1), ZPP(2),ZPP(3),ZPP(4),ZPP(5),ZPP(6)
NW=NW+1

CONTINUE

TF(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 ’* Hna npomomkeHia BEBoma Haxmime <BBOM> °
WRITE(*, 100)

NwW=0

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)
WRITE(1, 19AT(NL)
IF(NL.GT.1) WRITE(1,21)LIN4,(LIN2(K),K=1,NIL-1}
IF(NL.EQ.1) WRITE(1,21)LIN4
WRITE(1,23)(TI(K),K=L,I+NL-1)
WRITE(1,17)(LIN3(K),K=1,NL)}
NW=NW+6
ENDIF
IF(NW.EQ.54 AND.NYST.NE.0) THEN
IF(J.EQ.NPAND.I+NL-1.EQ.NT) GO TO 29
WRITE(1,7)
WRITE(*,7)
IF(NYST.EQ.1) PAUSE
* Mg IpoOoJKeHI BEIBONA BCTAaBETe OyMary u Haskvumre <BBO> *
Nw=
IF(NL.GT.1) WRITE(1,17)LIN2(1),(LIN1(K),K=1,NL-1)
IF(NL.EQ.1) WRITE(1,17)LIN2(1)
WRITE(1, 19DHAT(NL)
IF(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=L,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 * BriBog 3aBepiiIeH, g IPOOo/DKeHId paboTel HaxmuTe <BBOA>
WRITE(*,66)
66 FORMAT(/’ Hasta4ure OQpyroe yCTpOMCTBO BEBONA 77,
* 0—mer, L —ma’™\)
READ(**YNBOLB
IF(NBOLB.EQ.1) GO TO 22
RETURN
END
SUBROUTINE EOSVNIC(ICALC)
IMPLICIT REAL*8(A-H,0-Z)
REAL*8 L1J(8,8)
DIMENSION VC(8),TC(8),PII(8),DIJ(8,8)
COMMON/PARCD/VCD(8) TCD(8),PIID(8)/ABIJ/ALI(10,8),BLJ(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)
*/IDGF/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 =120

IF(J.LE.S) CPC(I,N)=CPCI1(LJ)
IF(J.GT.5) CPC(LN)=CPC2(LJ-5)

11111 CONTINUE

23

123
75

27

133

100

CALL DDIJ(DIJ,LLN)

DO 75 I=1,NC

TC(I=TCD(NI(I))

VC(D=BM(I)/VCD(NI(I))

PII(I)=PIID(NI(I))

MCO(D=MCOD(NL(D)

MCP(I)=MCPD(NI(D)

TOLD=TOID(NLD)

MP=MCO(T)+ MCP()+1

DO 23 J=1,MP

CPC(J,)=CPC(I,NI(T)

DO 123 J=1,NC

IF(LGE.]) GO TO 123

DI(LN=DII(NID), NI()

LI =L (NI, NI

CONTINUE

CONTINUE

CALL PARMIX(DIJ,LIJ,TC,VC,PII)

DO 27 I=1,10

DO 27 J=1.8

B(LN=AL(L1y+BU(LI*PIM

IF(RON.NE.0D0) THEN

CALL PHASE

RON=0D0

GO TO 133

ENDIF

CALL PHASE

RETURN

END

SUBROUTINE COMPON

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

DIMENSION BMI(25),ROT(8), GI(8),Y1(25)
COMMON/Y/Y(8)/BMM/BMM/BM/BM(8)/YI/YC(25)/NI/NI(8)/NC/NC/RON/RON
DATA BMI/16.043D0,30.07D0,44.097D0,2*38.123D0,28.0135D0,
*44.01D0,34.082D0,26.038D0,28.054D0,42.081 D0, 3*72.15D0),
*86.177D0,78.114D0,100.204D0,92.141D0,114.231D0,128.259D0,
*142.286D0,4.0026D0,2.0159D0,28.01D0, 31,9988 D0/

DATA ROL/0.6682D0,1.2601D0,1.8641D0,2.4956D0,2 488 D0,
*1.1649D0, 1.8393D0,1.4311 D0/

DO 100 I=1,25

YI(D=YC(I)

IF(RON.NE.OD0) GO TO 333

BMM=0D0

DO 3333 I=1,25

3333 BMM=BMM+YI(D*BMI(])

333

YS=0D0
19
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35

67

69

11

13
555 NC—=

153

33

20

—

DO 55 [=9,25

YS=YS+YI(])

YS1=0D0

DO 67 I=12,21

YSI=YS1+YI(I)

YS2=0D0

DO 69 [=22,25

YS2=YS2+YI(D)

YI2)=YI(2)+YI(9)+YI(10)

YI(H=YI(3+YI(11)

YI(4)=YI(4)+¥S1

YSI=YI(FYI(S)

IF(RON.NE.ODO.AND.YI(5).LT.0.01D0.AND.YS3.LT.0.03D0) THEN

YI{4)=YS3

YI(5)=0D0

ENDIF

IF(RON.EQ.0D0.AND.YI(5).LT.0.01 D0.AND.YS3.LE.0.03D0) THEN

YI(4)=YS3

YI(5)=0D0

ENDIF

YI(6)=YI(6)+YS2

IF(RON.EQ.0D0) GO TO 555

ROM=0D0

DO 7 I=1,8

ROM=ROM+YI(I)*ROI(I)

DO 9 I=1,8

GI(D=YI(I*ROI(I)/ROM

SUM=0D0

DO 111=138

SUM=SUM+GI(I)/BMI(I)

SUM=1./SUM

DO 13 1=1,8

YI(D=GI(H*SUM/BMI(I)
0

YSUM=0D0
DO 155 I=1,8

IF(YI(D.EQ.0D0) GO TO 155
NC=NC+1

NI(NC)=T

Y(NC)=YI(I)

YSUM=YSUM +Y(NC)
BM(NC)=BMI(I)

CONTINUE

CALL MOLDOL(YLYS)

DO 551 I=1,NC
Y(H=Y(D)/YSUM

RETURN

END

SUBROUTINE MOLDOL(YLYS)
IMPLICIT REAL*8(A H,0-Z)
DIMENSION YI(25)
COMMON/Z/7,

Z—-1D0
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IF(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.0.03D0.0R YS.GT.0.0LD0) Z=0D0
IF(Y1(6).GT.0.3D0.OR.YI(7).GT.0.3D0.0R YI(8).GT.0.3D0) Z—0D0
RETURN

END

SUBROUTINE DDLI(DIJ,LLT)

IMPLICIT REAL*8(A 1,0 Z)

REAL*S LI7(8,8)

DIMENSION DIJ(8,8)

DO 1 =18
DO 1 J=1.8
LI(,1)=0.D0
DIN(L,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
DII(1,7)=0.074D0
DIJ(2,6)=0.106D0
DIJ(2,7)=0.093D0
DIJ(6,7)=0.022D0
DIJ(1,8)=0.089D0
DIJ(2,8)=0.079D0
DIJ(6,8)=0.211D0
DIJ(7,8)=0.089D0
LIJ(1,2)=-0.074D0
LIJ(1,3)=-0.146D0
LII(1.4)=-0.258D0
LIJ{(1,5)=-0.222D0

LIJ{1.6)=-0.023D0

LII(1.7)=-0.086D0

LIJ(6,7)=-0.064D0

LIJ(7.8)=-0.062D0

RETURN

END

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

REAL*S 117(8,8)

DIMENSION Y/(8),DIJ(8,8), VCII(8,8), TCII(8,8), V13(8), TC(8), VC(8),
*PII(8),PITJ(8,8)
COMMON/PARCM/TCM,VCM/Y/Y/NC/NC/PCM/PCM/PIM/PIM
DO 1 I=1,NC

V13(D=VC(D**(1.D0/3.D0)

DO 3 I=1,NC

VCI(L,H=VC(I)

PIIJ(I,1)=PII(I)

TCII(I,D=TC(I)

DO 3 J=L,NC

IF(LGE.]) GO TO 3
VCI(LD=(L.DO-LIN(LNY*((V13(D+V13(1)/2.)**3
PILI(T, = (VC*PIT(D VOOV PIIN) / (VO + VD))
TCII(L,T)=(1.DO-DI(LINHTC(D*TC))**0.5

21
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VCII(JI,D=VCII(LD)
PIII(J,1)=PILI(1LT)
TCII(J,D=TCII(1])

3 CONTINUE
VCM=0.D0
PIM=0.D0
TCM=0.D0
DO 5 I=1,NC
DO 5 J=1,NC
VCM=VCM+Y(D*Y(D)*VCII(L])
PIM=PIM +Y(D)*Y(Jy*VCLI(IL,IY*PIIJ(1,])

5 TCM=TCM+Y(I¥*Y(D*VCII(LH*TCII({ITy**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-Z)
COMMON/Z/Z/RM/RM/T/T/P/P/PCM/PCM/RON/RON/BEMM/EMM
*/AT/AO,ALALA3
IF(T.LT.240D0.0R. T.GT.480D0.0OR.P.LE.0OD0.OR .P.GT.12D0) THEN
Z=0D0
GO TO 134
ENDIF
PR=P/PCM
RO=9D3*P/(RM*T*(1.1*PR+0.7D))
CALL FUN(RO)
CALL OMTAU(RO,T)
IF(Z.EQ.0D0) GO TO 134
Z=1.D0+A0
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
TlopmporpaMmMa, PeaESy0oiNad NTEPANHMOHHEI IPOIECC ONPeNeeHIa
IUTOTHOCTH M3 YPaBHeHa cocTodu (MeTon Heroroua)
SUBROUTINE FUN(X)
IMPLICIT REAL*8(A-H,0-Z)
COMMON/P/P/RM/RM/T/T/Al/AQ A1, A2 A3
ITER=1

1 CONTINUE
NPRIZ=0
IF(ITER.NE.1) NPRIZ=1
CALL COMPL(X,T,NPRIZ)
Z=1D0+A0
FX=1.D6*(P-(1.D-3*RM*T*Z*X))

a0

22
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F=1L.D3*RM*T*(1.D0O+A1)

DR=FX/F

X=X+DR

IFITER.GT.10) GO TO 4
ITER=ITER+1
IF(DABS(DR/X).GT.1.D-6) GO TO L
CALL COMPL(X,T,NPRIZ)

RETURN

END

SUBROUTINE OMTAU(RO,T)
IMPLICIT REAL*8(A-H,0-7)
COMMON/PARCM /TCM ,VCM/Z/Z
Z=-1D0

TR=T/TCM

ROR=RO*VCM

TF(TR.LT.1.05D0) Z=0D0
IF(ROR.LT.0.D0.OR.ROR.GT.3.D0) Z=0D0
RETURN

END

TlommporpaMma ompegeaeHms 6espasMepHEX KoMIUeKcos AOQ, A1 A2 i A3
SUBROUTINE COMPL(RO,T,NPRIZ)
IMPLICIT REAL*8(A-H,0-7)
DIMENSION B(10,8), BK(10)
COMMON/PARCM/TCM,VCM/B/B/Al/AO,A1,A2,A3
IF(NPRIZ.NE.O) GO TO 7
TR=T/TCM

DO 1 1=1,10

BK(I)=0

DO 1J=1,8
BK(I)=BK({I)+B(I,1)/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+(I+1)*D

IF(NPRIZ.EQ.1) GO TO 33

DO 3J=1,8
D1=B(LIy*ROR*I/TR**(J-1)
A2=A2+(2-1)*D1
A=AHT-D*(2-DH*D1/1

CONTINUE

RETURN

END

Tlommporpamma paciera ITOTHOCTH, TIOKA3ATEA aauabaTel, CKOPOCTH
3BYKa

SUBROUTINE TP(ROM)

IMPLICIT REAL*8(A-H,0-7)
COMMON/BMM/BMM/AT/AOQ AL A2 A3/RM/RM/T/T/TS/RO,PAW/Z/Z

23
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CALL IDGFU(T,CVOS)
RO=BMM*ROM
R=RM/BMM
ALl=1.D0+Al
A21=1.D0+A2
CV=R*(A3+CVOS)
CP=CV+R*A21**2/A11
W=DSQRT(DABS(1. D3*R*T*CP/CV)/*DSQRT(DABS(ALL))
PA=CP/CV*A11/7,
RETURN
END
Ho,[mporpal\ma pacueTa I/IC]‘DXODHOI/UI TEILTOEMKOCTII B M eaJbHC I'a30BOM
COCTOSIHITII
SUBROUTINE IDGFU(T,CVOS)
IMPLICIT REAL*$(A H,0-Z)
DIMENSION CPO(8),CVO(8)
COMMON/IDGF/CPC(20,8), TOI(8), MCO(8), MCP(8)/Y/Y(8)/NC/NC
CVO8=0.D0
DO 21 I=1,NC
M=MCP(I)
N=MCO(I)
TAU=T,/TOIT)
$1=0.D0
$2=0.D0
$3=0.D0
S1=CPC(1,I)
IF(M.EQ.0) GO TO 7
DO 9 J=1,M
9 S2=82+CPC(J+1,I)*TAU*J
7 IF(N.EQ.0) GO TO 11
DO 13 J=1,N
13 S3=S3+CPC(M+J+1,1)/TAU**J
11 CPO(D=S1+52+83
CVO(H)=CPO(D-1.D0
21 CVOS=CVOS+Y(D*CVO(I)
RETURN
END
C TlommporpaMma pacyera BASKOCTH
SUBROUTINE ETAS(ROM)
IMPLICIT REAL*$(A-H,0-7)
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*PTM-29.0033* PIM**2-156.728/TR+143.519/TR**2
*_51.1082/TR**3+6.57895*ROR+(11.7452D0-95.721 S*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 REAT*8(A-H,0-7)
CHARACTER*26 AR

an
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COMMON/PARCD/VCD(8), TCD(8), PIID(8)/ABLI/ALI(10,8), BLI(10,8)
COMMON/CPCI/CPC1(20,5),CPC2(20,3)/IDGEFD/TOID(8), MCOD(8), MCPDX(8)
*/AR/AR(25)

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

DATA VCD/163.03D0,205.53D0,218.54D0,226.69D0,225.64D0,
*315.36D0,466.74D0, 349, 37D0/

DATA PIID/0.0006467D0,0.1103D0,0.1764D0,0.2213D0,0.2162D0,
#0).04185D0,0.2203D0,0.042686 D0/

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

*_ 894094D0, 1. 144404D0, -. 34579D0, -.1235682D0,.1098875 D0,
*_219306D-1,-1.832916D0,4.175759D0, -9.40454910,10.62713D0,
*.3.080591D0,-2.122525D0,1.781466D0,-.4303378D0, . 4963321D 1,
*347496D-1,1.317145D0, - 10.73657D0,23.93808D0,-31.47929D0,
*18.42846D0,-4.092685D0, . 1906593 D0,.4015072D0, -. 1016264 D0,

*_ 91290471>.2,-2.837908 D0, 15.34274D0,-27.71885D0,35.11413D0,
%.73.485D0,7.767802D0, - 1.677977D0,.31 57961 D0,.4008579D-2,0.D0,
*2.606878D0,-11.06722D0,12.79987D0,-12.11 554D0,7.580666 D0,
*_1.8940860,4%0.DO0,

*.1,15575D0,3.601316D0, 7326041 D0, 1.151685D0, 5403439D0,

*5%0 D0,.9060572D-1,-.5151915D0,.7622076D-1,7%0.D0,
*4507142D-1,9%0.D0/

DATA BIJ/-.7187864D0,10.67179D0,-25.76§7D0,17.13395D0,
*16.17303D0, -24.38953D0,7.156029D0,3.350294D0, -2.806204 D0,

* 5728541 10,6.057018D0,-79.47685D0,216.7887D0,-244.732D0,
*78.04753D0,48.70601 D0,-41.92715D0, 10.00706 D0, 1.237872D0,

*_ 8610273D0,-12.95347D0,220.835D0, - 386.459610,744.4021 D0,
*_447.0704D0,99.6337D0,5.136013D0,-9.5769D0,2.41965D0,
*2275036D0,15.71955D0, - 302.0599D0,684.5968 D0, -828.1484D0,
*360,0892D0,-183.9581D0,39.91057D0,-7.567516D0, -. 1062596 D0,

%0, D0, -13.75957D0,203.541 DO, - 325.2751D0,284.6518D0,
*_180.8168D0,46.05637D0,4*0.D0,

*6.46608 1 D0,-57.3922D0,36.94793D0,20.77675D0, - 12.56783D0,

*5%0. D0, - 9775244D0,2.612338D0,- .4059629D0,7+0. D0,

% 2298833D0,9*0.D0/

DATA CPCL/1.46696186D+02,-6.56744186D+01,2.02698132D+01,
*_4,20931845D0,6.06743008D-01,-6.12623969D-02,4. 30969226 D03,

% 06597572D-04,6 4261581 D-06,-1.1680563D-07,9.4095893D-10,
*.2.09233731D+02,2.06925203D+02,-1.35704831 D +02,5.64368924 D01,
%.1.344961 1 1D+01,1.39664152D0, 30.D0,
*6.8120976D+01,-3.0634058D+01,9.5275029D0, -1 .6947102D0,
*].7630385D-01,-9.9545402D-3,2.353643D -4, -8.7407084D + 1,
*7.8481374D+1,-4.4865859D+1,1.4634346D+1,-2.0518393D0,8*0. DO,
*.9.209726737D+1,3.070930782D+1,-4.924017995D0,5.045358836D- 1,
*3.140446759D-2,1.076680079D-3, - 1.556890669D-5,1.74867128D+2,
*_1.756054303D+2,8.874920732D+1,-1.720610207D+ 1,9*0.D0,
*.).096096482D+2.6 877783535 D+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,
*§*0. DO,

.3 871419306D+1,4. 711104578 D+1,-1.758225423D+1,4.183494309D0,
*.5.5200424741-1,3.034638409D-2,2.17160145D+ 1, -4.4926032D0,
12%0.D0/

25
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26

DATA CPC2/0.113129D+2,-0.21596D+1,0.352761D0,-0.321705D- 1,
*0.16769D-2,-0.467965D-4,0.542603D-6,-0.174654D+2,0.246205D+2,
*-0.217731D+2,0.116418D+2,-0.342122D+1,0.422296D0, 7%0. DO,
*-0.508041394D-1,7.008743711D0,-3.50580167D0,1.096778D0,
*-2.016835088D-1,1.971024237D-2,-7.860765734D-4,1 .087462263D0,
*-7.976765747D-2,-2.837014896D-3,1.479612229D-4,9*0.D0,
*3.91355D0,-6.84851D-2,3.64424D-2,-4.83745D-3,1.71782D-4,
*.2.27537D-6,2*0.D0,1.18658D0,-1.90747D0,8.2852D-1,9*0.D0/
DATA MCOD/6,5,4,5,2,6,4,5/

DATA MCPD/10,6,6,6,3,6,6,5/

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

DATA AR/ merana (CH4Y’,” stana (C2H6)Y,” upomana (C3HS)Y,

* g-oyraga (H-C4H10)’,” m-Gytama (u-C4H10)’” asora (N2),

* mokcrpa yrnepoma (CO2)’,” ceporogopoma (H2S)’,

* anerreda (C2H2)Y' stoorena (C2H4)’,” mpormunena (C3H6)Y,

* g-niedrada (H-C5H12Y' " m-nedTana (n-C5H12)Y,

* geo-trenTada (Heo-C5HI2)Y,” u-rexcana (H-CoH14)’,

* Bensona (CoHO6)' " H-rerrana (H-C7H16)’,” toryomra (C7THS)Y,

* g-okTaHa (H-C8H18)Y' " u-HoHana (H-CIH20),

* g-mekana (n-C10H22)’ remus (He)’,” somopoma (H2),
*]’E]I\\{]%IOKCI/I,JIB. yrnepona (CO)Y’,’ kucnopoga (02)'/

HPHIOXEHHE b
(ofiazamensroe)

TIPUMEP PACUETA ®U3MYECKUX CBOMCTB IIPUPOTHOTO TA3A

Cocrar MpUPOJHOTO Td3d B MOAPHBIX NPOLCHTAX!

METAR « oot e vt it e et 89,27
DTAH . o ot e 2,26
OPOTIAH . . . oo e v e e e e e e . 1,06
H-0VTAH ... .oviiiie e 0,01

A30T o o o e 0,04
IVOKCHI] YTIEPORa . . . .. . . ... 4,30
CePOBOMOPOI . o v v vt v v e v s 3,05
TPOMIIIEH .+ v vovv v e e s s 0,01
HaBinemme . ... .. covvvvnnn. 1,081 MIlIa
Temmeparypa .. ............ 323,15 K
IImotHOCTE ... v i v i it 7.54 Kr/M3
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Tlokasarens anuadarer . .. ... . 1,29
CKOpOCTb 3BYVKA . . . . . ... .... 4298 m/c
HuraMirgeckas BI3KOCTb . . . . . 12,36 mxIla - ¢
JABIEHHE . . ... ovi e ann .. 9,950 MIla
Tewmmeparypa . ... .......... 323,15 K
IInotHOCTE . . oo v it 78,51 kr/™°
Tlokazarens agmadarer . . ... . . 1,44
CKropoCcTb 3BYKA . . . . .. ... ... 4277 m/c
HuraMirgeckas BI3KOCTb . . . . . 14,75 mxlIla - ¢

ITPHIOXEHHE B
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