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MEXTOCYITAPCTBEHHGBW CTAHITAPT

T'a3 npupoanbiii
METO/Ibl PACYETA PU3HYECKHX CBOWCTB
Onpenenenve KodOQUUHEHTA CKUMAEMOCTH

Natural gas. Methods of calculation of physical properties.
Definition of compressibility coefficient

Hara seegenns 1997—07—01

1 HASHAYEHWE U OBJACTh TPUMEHEHHWA

HacTtogmuil cTaHmapT YCTAHABIMBAST YETHIPE METOHA OIPEISICHHS
KO3 pHUITHEHTA CKUMASMOCTH IIPHPOTHOIC Ta3a: IIPH HEH3BECTHOM IIOMI-
HOM KOMTIOHEHTHOM COCTARE TIPHPOTHOTO Ta3a (JIBA METOIa) M H3ReCTHOM
KOMIMOHEHTHOM COCTABE.

CraHIapT YCTAHABIMBACT MPCIIOYTHTSIBHBIC ODJIACTH NMPHUMEHCHHS
KaXKIOTo METoma TI0 M3MepPScMEIM IapaMeTpaM (IaBlICHHE, TCMICpaTypa,
MJIOTHOCTD IIPHPOTHOTO Tasa MPH CTAHJAPTHEIX YCIOBHAX H KOMIIOHSHT-
HEIH COCTaB TIPUPOJTHOTO T433), OMHAKO HE 3aMpelacT WCTOIB30BAHME
M1000T0 M3 METOIOB M B APYTHUX 00IACTIX.

HomyckaeTed IPUMEHATE TI00bE IPYIHE METOLBL pacdeTa Koo(Mg -
€HT4 CKMMACMOCTH, OTHAKO IOTPEIHOCTD pacdeTa KoM HIINEHTA CKH-
MAeMOCTH IO 5THM METOTAM HE JOJDKHA IIPEBHINATE IOTPEITHOCTEH,
MPHUBETEHHRX B HACTOSIIEM cTaHmapte (cM. 3.2.1).

HcnonesyeMble B HACTOAIIEM CTAHIAPTE ONpeacIeHIs H 0003HATeHHI
NpHBEISHH B COOTBeTCTRYIOMMX pasgenax I'OCT 30319.0.

2 HOPMATHUBHBIE CCBLIKH

B HAcTOAIMIEM CTAHIAPTE HCHOIB30BAHBI CCRITKH HA CAEIYIONIINE CTAH-
JAPTH:

I'OCT 30319.0—96 I'az npupogHbii. Merogel pacdera (GpH3HISCKHX
CBOMCTB. O0IIKE IMOIOKECHHA.

IOCT 30319.1—96 I'az npuponHbii. MeTtogsl pacdera (BPH3HYSCKUX
cpoiicTe. OmpemeneHne (bH3MIECKIX CBOMCTB IIPHPOTHOTO Tasa, ero KoM-
MMOHEHTOB U IIPOTYKTOB €r0 MepepaboTKI.

Higanne opuupainHoe
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3 OIIPEAENEHHUE KOS®OPUITUEHTA CKITMAEMOCTH

3.1 06mue WOMTOXeHUd
KoshdHuueHT CXHMACMOCTH BRYHCIIIOT 110 (popMYyIe

K=z/z., (1)

IIE 7 U 7. — QaKkTop CXXUMAESMOCTH COOTBETCTBEHHO [IPH pabOYHX M CTaH-
JAPTHHX VCIOBHSX.

Padoune ycrnoBusd XapaKTepU3YIOTCA TAKHMH TABICHHAMH H TeMIIepa-
TYpaMH, KOTOPHE OIPEAeIdOTCTd H3MEPEHHAMH B Mpolecce TOOLITH,
NMepepaboTKN M TPAHCIIOPTHPOBAHUSI MPHPONHOTO raza. asreHue p. H
TeMIlepartypa I, NpH cTAHIAPTHEX yernosusx npuseneHsl 8 TOCT 30319.0.

J2MeTtonw pacdueTa KodOPHIMIHUEHTA CKHUMAEMOCTH

3.2.1 Ilpedenvt npumernumocmu memodos pacuema U nocpewHocini pacte-
ma Koahduunenma CHCUMAEMOCIU

B tatnuue 1 npuBeacHB! O0LIHE Pe3yIbTATH aAlPOOALMHA METOIOB PACYETA.
Arpobanms MpoBeIcHA Ha O0IIHPHOM MACCHBE BEICOKOTOMHBIX SKCIIC PHMEH -
TaJABHBIX JAHHEX O (DAKTOPE CKMMAEMOCTH TIPHPOITHOTO Taza [1-12].

IlorpenHocTh TaHALX He npeBrmuact 0,1 %.

Hng pacdeta KoddbHIINEHTA CKHMASMOCTH IIPHPOTHOTO Ta3a MIpH
ONpeNeleHHH €0 PACX0Ja HEOOXOTHMO MPUMEHITE CISIYIONIHE METOTKL:

1) MomudHIMpoBaHHEN MeTom NX19 Mom. mas TpHUpPOTHEIX TA30B C
ITIOTHOCTEIO p.= 0,668 — 0,70 xr/M* B HHTepBaTe Temmeparyp 250 — 290 K
H gasneHHid go 3 MIla; norpemHocTh pacdeTa Ko (MHIMEHTE CXHUMae-
MOCTH B 5THX JHAIIA30HAX NapaMeTpoB He IpeBbiact 0,11 % ; ykasaHHBC
TUATAZ0HE MAPAMETPOB XapaKTepHE O M3MEPSHH pAcX0dd H KOIHJe-
CTBA Ta3a NPH ero pacipeleNeHHH MOTPeDHTEIIM;

2) mordHIEposanHoe ypapaeHNe cocTogand (YC) GERG-91 mog.
[13, 14] uw ¥YC AGAR-92DC [15] ansd OpupOTHEIX TA30B € TIIOTHOCTHIO
p.=0,668 — 0,70 Kr/™M?, He CONEPKAIIIX CEPOBONOPOT, B HHTEPBATE TEM-
neparyp 250 — 330 K u jgapnenuit no 12 MIla; morpeirHocTs pacueTa
KO3(MpHITHEHTA CKUMAEMOCTH B 3THX THAINA30HAX ITAPAMETPOB HE TIPEBEI-
maer 0,11 % ; ykazaHHBEIe THATIA30HH MAPAMETPOB XAPAKTEPHE IPH W3-
MEPEHHH PAacxXogda MW KOJIHYECTBA  TPAaHCIOPTHPYEMOrO rasa  IIo
MArACTPAIBHEIM T'a30IPOBOIAM;

3) ypasaenHe cocTogHuS BHUIT CMB nms npupoIHEX ra30B ¢ MIO0T-
HocThio p=0,70 — 1,00 kr/M° B uHTepBane Temmeparyp 270 — 340 K u
mapmeHuil o 12 MIIa; morpemrHocTh pacdeTa KoahGHITHEHTA CXKUMAae-
MOCTH B 9THX THAMIA30HAX IIApaMCTPOB He MpeBnacT 0,19 % (MpHpoIHLi
ras He cOJepkHT cepopogopon) u 0,36 % (raz ¢ cepoBOJOPOIOM MO
30 mom.%); yKa3aHHBIE THAMA30HE MapaMeTpOB XapaKTePHE IS U3Mepe-
HHS PACXONd M KOJIMYESCTRA I'a3a MIPH €ro JoDEYE H IepepadoTKe.
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Metox NX19 mon. m ypasHcHHe coctogHHs GERG-91 mom moryr
OBITH HUCHOIb30BAHbLI IIPH HEM3BECTHOM IIOJIHOM KOMIIOHEHTHOM COCTABE
MPUPOTHOTO Td3a, PACYeT MO STHM METOJaM He TpedyeT NpHMeHeHMS
DBM.

Pacyer no ypapHeHHAM cocTogHNA AGAS-92DC 1 BHHUII CMB moxer
OBLITH OCYIIECTBICH TOJMLKO IIPH HAMYHKA DBV H M3BeCTHOM MNOIHOM KOM-
MOHCHTHOM COCTABE MPHPOIHOTO Ia3a, MPH 3TOM IOGKHE! OBITE BhIICP:KAHET
CIeTYIONHNe THATIA30HK KOHIIEHTPAIMH KOMITOHEHTOBR (B MOI. % ):

METaH 65 — 100 3TaH <15
ponaH <3,5 OyTaHH <1,5
a3oT <15 THOKCHI yIIepona < 15
cepoponoporn < 30 (YC BHHUIICMB) u < 0,02 (YC AGAB-92DC)

OCTAMBEHEIE <1

B oBnacti mapnennt {12 — 30) MITa u temnepatyp (260 — 340) K 11a
pacuera Ko3QOHUIHCHTA CKAMACMOCTH TOIYCKACTCA IPUMEHSATE YPaBHE-
HHA cocrogHud GERG-91 Mo mw AGAS-92DC. IlorpemtHOCTE pacdeTa
Ko>hHITHEHTA CKAMACMOCTH TPHPOTHOTO Ta3a B YKA3aHHOH o0macTH
TaBMEeHWI W TeMOeparyp cocTapmsger: st ypasHeHHsT GERG-91 mom. —
3,0 % [14], ona ypasHeHns AGA8-92DC — 0,5 % [15].

BrIGop KOHKPETHOTO METOIA pacdeTa Ko3(Q@QHIIHEHTA CXRUMAEMOCTH
TOTIYCKAETCS OTIPENEISITE B KOHTPAKTE MEXITY MOTPEOHUTENEeM TTPHPOTHOTO
raza W ero NOCTABIIMKOM C YIETOM TPeBOBAHHIT HACTOSIIETO CTAHIAPTA.

B Tadmirie 1 IpHHATHE caeaylolie 0D03HAYCHEI:

1) &, — CHCTEMATHUCCKOE OTKIOHEHHE OT 3KCIEPUMEHTANBEHEIX
TAHHBIX

CHCT

1
CHCT -N ; (2)

2) §¥axe — MaKcMMallbHOE OTKJIOHEHWE B /-H TOUKE 3KCIEPHMEHTANb-
HEIX JaHHEBIX

Si =100 [(Kpacq,i JKCIL, 1)/ 9KCIL, { ] > (3)

TIe Kppeq U Koep — COOTBETCTBEHHO PACUETHRIN M 3KCTIepUMEHTATEHETA
KO HUITMEHTEl CKHUMAEMOCTH;

3) & — morpelTHOCTE pacdeTa KoshduimeHTa cxxuMacMocT o HCO
5168 [16]

G,5
5= |8 + 28,01 8en] @

rac SCT — CTaHIdPTHOC OTKIIOHCHHC, KOTOPOC BBIYHC/EACTCA W3 BhIDAKCHHA
5
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N
1 0,5
SCT - I: ﬁ 2 (81‘ - SCMOT)Z:I » (5)
i=1
8ywon — MOTPETHOCTD 3KCIEPHMEHTANTEHEX TaHHEX (0,1%).
3.2.2 Modupuuuposannsti memod NX19 mod.
B cooTeeTcTBHM ¢ TpeOOBAaHHMSAMH cTaHmapTa I'epmanuu [17] pacder

(hakTOopa CEKHMASMOCTH 110 MOIH(GHIHPOBAHHOMY MeTomy NX19 mom.
OCHOBaH Ha HCIIONE30BAHHH YPaBHCHHA CICIYIOLIETO BHOA

[ |, 0.00132 ]2
T3,25

(=% (©)

E— By+19,
e B, = [BO +(B{ + B} )G=5] v (7
B,=640,-62)+0,10,p, (F-1), (8)
B, =20,/3-6;, &)
8,= [72(1,77218 - 0,8879 T, )+ 0,305131] 6,/ T," , (10)
0, = T /[T7 (6,60756 T, — 4,42646) + 3,22706] . (11)

KoppeKTHpYIOMHi MHOKUTENE F'B 3aBUCHMOCTH OT MHTEPRATIOB TIapa-
MeTPoB p, 1 AT, BEMHCISIOT MO (hopMyaaM:

npu 0 <p, <210 <Af, <03
75107 p
B 1 0P L, 20T py+ LAA TP, (1)
e a
mpu 0 < p, < 131w —025<AT, <0
F=75.1075p2 (2 — WAL, )+ 1,317 p, (1,69 —p )AT;‘ . (13)
npu 1,3 <p, <21 —0,25 AT, <0
F=75.1075" (2- ™)+ 0,455 (13- p,) (1,69 2"~ pl )
x {AT,(0,03249 + 18,028AT;} ) + AT}[2,0167 +
+ AT (42,844 + 200ATH]}, (14)

e AT, = T, — 1,09.
Ilapamerpsl p, 1 T, onpegensiorcs Mo CISIYIOINUM COOTHOLIECH HM:
P, =0,6714 (p / py )+ 10,0147, (15)
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T,=0,71892 (T / Ty ) + 0,0007 (16)

e pox M T — MCEBIOKPHTHICCKHUE 3HAYCHHS TABICHUS U TEMIECPATYPEL,
onpeacnaeMele mo dopmvynam (48) u (49) I'OCT 30319.1, a uMcHHO:
P =2,9585 (1,608 — 0,05994p, + x, — 0,392 x, ), (17)
T = 88,25 (0,9915 + 1,759, — x, — 1,681 x,). (18)
B dopmynax (17), (18) BMeCTO MOJSIPHBIX JOJAEH THOKCHIA YIJIEPOId U
a30Ta JOIyCKAETCH NPHUMEHATD MX OOBEMHBIC JOMH (1, H 7).
KoshdHuuueHT CXMMacMOCTH TIPUPOIHOIO Ia3a BRYMCIAIOT 110 (op-
myne (1), pu 3ToM GakTop CKUMAEMOCTH MPH paBovNX W CTAHIAPTHRIX
YCIOBHUAX PACCUMTHIBAIOT TT0 hopmynam (6) — (18). JomycKkaeTcs paccum-
THBaTh (FAKTOP CRHUMAEMOCTH MPH CTAHIAPTHHX YCIOBHSIX TI0 (hopMyIe
(24) I'OCT 30319.1.
3.2.3 Moduguuuposannoe ypasuerue cocmogrus GERG-91 mod.
Erporiefickag Tpymma Ta30BEX HcCIeTOBAHWH Ha 6ase IKcTepMMeH-
TATLHEIX JAHHHEX, COOpAHHABIX B [12], ¥ ypaBHEeHHI COCTOSHHS BHPHATL-
Horo THra [18], paspadoTtana 1 onmydomukosana B [13, 14] YC

=1+ B, py+ Cpphs (19)

roe B, u C,, — xo3hpunmeHTer YC;
Py — MOJISPHAS IDIOTHOCTD, KMOJIb/M-.
KospduimeHTH YpaBHEHNS COCTOSHHS ONMPEISITIOT M3 CIETYIONIIX
BHIPaKCHHHN:

B,=x. B+ x,B (B + B)) — 1,73 x,x, (B By)™ +
+x3 By + 2x,x,By; + x5 By, (20)

C,=x C;+3xxaC (CF C* + 2,76 X2 xp (C} C3)'* +
+3xx0 C(CCH ) + 6,6 xxx% (GGG + 276 x, 0 (GG +

+x G+ 3 Xy Oy + 3x, x5 €233 + X0, QN
T x5, — MOIAPHAA JOE SKBHBAJICHTHOTO YITICBOOOPOId
t=1—x—x, (22)

B, = —0,425468 + 2,865 - 107> T'— 4,62073 - 107° 7% +
+(8,77118 - 107+ — 5,56281 - 10 ¢ 7+ 8,8151 - 10~° T?) H+
+(—8,24747 - 1077 + 4,31436 - 1077 T'— 6,08319- 1072 Ty x H?, (23)

By =—0,1446 + 7,4091 - 107" 7'— 9,1195 - 10 17, (24)
By, =—0,339693 + 1,61176 - 10> T—2,04429 - 10 ¢ T2, (25)
7
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B, = —0,86834 + 4,0376 - 10 > T'— 5,1657 - 10 ¢ 72, (26)
C, = —0,302488 + 1,95861 - 10> 7'— 3,16302- 107° 7% +

+(6,46422 - 107" — 4,22876 - 107° 7'+ 6,88157- 10" TH H +
+(—3,32805 - 1077 +2,2316 - 107 T—3,67713- 102 TH x H*, (27)
C,= 7,8498.107° —3,9895.107° 7+ 6,1187-107° T*,  (28)
C, = 2,0513. 1073 + 3,4888 - 107° T — 8,3703 - 1075 72, 29
Cyrs = 5,52066- 10 — 1,68609 - 10> T+ 1,57169 - 10~* T2, (30)
Cyy3 = 3,58783-107° + 8,06674 - 107° T— 3,25798 - 107 7%, (31)

B = 0,72+ 1,875-107° (320 — D)7, (32)
C™ = 0,92 + 0,0013 (T — 270). (33)

B dopmymax (23), (27) H pacCUATHBAIOT 110 BEIPAKCHHIO
H= 128,64 + 47479 M, (34)

raoe Ms — MOJIHPpHAA MacCd 2KBHBAJICHTHOI'O YIJICBOOOPO/Id, SHAYCHHC KO-
Topoﬁ OIIPECACIEHACTCA U3 BEIPAKCHHA

M, = (24,05525 z, p, — 28,0135 x, — 44,01 x,)/x,. (35)

B BEIpakeHuH (35) MOISAPHYIO TOMIO SKBHBAJICHTHOrO YIIIEBOZOPOIA
(x,) PACCUMTHIBAIOT C WCIMONL30BAHNEM (hOpMYITHL (22), a (akTop cXxuMa-
E€MOCTH TIPH CTAHJAPTHHIX YCIOBHAX (g,) PACCUMTHEBAIOT 10 (opmye (24)
TOCT 30319.1, a mMeHHO

7, = 1 —1(0,0741 p, — 0,006 — 0,063 x, — 0,0575 xy)z. (36)
IMocre onpeneneHus Ko>hGOUIIMEHTOB YpaBHeHHS cocTogHud (19) B,

H C,, pACCYHTHBAIOT (GaKTOpP CKUMACMOCTH IIPH 3aJaHHEIX JTABICHHH
(p, MTIIa) u Temmepatype (T, K) no copmymne

c= (1 + 4, + 4,/4,)/3, (37)
THC
A=[dy - ad - 4], (38)
Ay = 141,58, + Cp, (39)
A =1+ B, (40)
B,= bB,, (41)
C = ¥ C,, (42)
b=10° p/(2,7715 T). (43)
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Kosh®UIueHT CXUMMAEMOCTH TPUPOIHOrO I'a3d PACCYMTHIBAIOT I10
dopmyme (1), a IMeHHO
K=1z/z. (44)
DakTop CKAMASMOCTH TIPH CTAHJAAPTHHEX YCIOBHSAX Z, PACCIHTHIBAIOT
TaKKe 1Mo dopmyramM (37) — (43) TpH 3aMaHAEIX TaBICHUHA p, U TEMIEpa-
Type 1. Jlonyckaercs pacCYMTRBATE (DAKTOP CRHUMASMOCTH IIDH CTAHIAPT-
HEIX YCIOBHAX Mo hopmyne (24) TOCT 30319.1.
3.2.4 ¥pagnenue cocmoanua AGAS-92DC
B mpoexte crafgmapra MCO/TC 193 SC1 Ne 62 [15] AMepHEaHCKO#H
Tazogoit Acconmarieii mag pacueTa (hakTopa CKUMASMOCTH MPETIOKEHO
HCTIONB30BATE YPABHEHHE COCTOSHUS
13 53
= 1+8 Py~ P Z Cn* + 2 C’nﬁ< (bn — G kn pﬁ") Pﬁ” €Xp (_Cnp]{c[n ): (45)
n=§ n==5
rme Bu € — kosdpunmenT YC;
Py — MOJIAPHAS MTTOTHOCTB, KMOIE/M-.
KoHcTaHTH {b,,¢,.k,} YC (45) npubeneHH B Tabaue A.l.
Ecmi cocTan Taza 3amaH B 0OReMHBIX TOMIX, TO MOTSPHEE JOTH Pac-

cuuThiBaoTeA no dopmyne (12) F'OCT 30319.1.
IIpuBeaeHAYIO IIIOTHOCTE OMPEICIAIOT 110 (hopMyIe

Pr =K Pae (46)

IMapamerp K, BRUUCAIIOT TI0 Gropuyite (53).
KosdpdumuenTer YC pacCYHUTBIBAIOT H3 CISIVIOLINX COOTHOLIEHHI:

13 N N
B=Y a,T% 2 X xx(Gyt1-g,)6(Q0+1-g,)%x
n=1 i=1j=1

< LEF Y+ 1= f1 5 Efr (KK, @7)
Gy = a, T (G+1-g) 5% (Q +1 g )" (F+1-f,)hU"  (48)

e N — KOTWIeCTBO KOMIIOHEHTOB B TIPHPOTHOM Ta3e.

KoHctauTs {a,, i, .. 4,, ./, 1 XapakTepHBIe TapaMeTPH KOMITOHEHTOR
1E, K, G, Q, F;} B Gopmynax (47), (48) nipuBeJieHE COOTBETCTBEHHO B
Tabmunax A.l m A2,

bunapusie napametpr | E;, G} v mapametprt {U, G, K, Q, F} paccun-
THBAKOT ¢ HCIOIB30BAHHEM CICIYIOIIMX YPABHCHUI:

E;= B, = Ej (BE)", “9)
(&)
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Gy = G, = G; (G + G)/2, (30)
(i#f)
N 2 N-1 N
S =| 2 5 EX| + 2 Y % (U -DEEY, (51
i=1 i=1 j=i+l
N N-1 N
G=2 xG + 2 2 xx (G- DGt Gy, (52)
i=1 i=1 j=i+l
N 2 N-1 N
K= 2 K|+ 2 2 XX; (K;f’f 1 (I(,-Kj)z’s, (53)
i=1 i=1 j=i+l
0=2x0, (54)
i=1
N
F=2xF, (55)

e {E,f‘, G,j-‘ Uy, Kyt — napamerpbl OMHAPHOIO B3aMMOICHCTBHS, KOTO-
phIc TaHH B TaGmHIe A.3.

Jra pacdeta hakTOpa CKUMAEMOCTH TIO YPABHEHMIO COCTOIHUS (45)
HEOOXO0IHMO OTPEIETATD IIOTHOCTE ,, IPH 3a0aHHEBX JaBneHuu (p, Mlla)
u Temmepatype (7, K).

[ImoraoCTE p,, B3 YC (45) onpenensaior no MeTony HelOTOHA B clemy-
0IIeM HTEPallHOHHOM TIPOIeCCe:

1) HaYaNBHYIO IDIOTHOCTE OMPENEIISIIOT MO (POPMYIIE

P = 9-10° p/[R T (1,1 p, +0,7)], (56)

rac NpHUBCICHHOC J4dBJICHHE BRIMHCIIAIOT U3 BRIPAKCHHA
Pn = p/5; (57)
2) TOTOTHOCTE Ha K-M HUTCPAITMOHHOM IIATE OTIPENCIEIIOT U3 Bpra)KCHHﬁ
M@= 110" p —RTZ¥ V. pEDIR T (1 + A, (58)
P =pi ™+ Apl?, (59)

e z 51 paccunreator m3 YC (45) OpH IDTOTHOCTH HA WTCPAITMOHHOM
mare (k-1), T.e. Iipu pg’{‘—l), a Be3pasMepHHIN KOMIUIEKC A] OTIpeIeIsTioT 13
BHIDZKCHHS

10
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13 33
A4, =12 (B p](\ic—l) ~ P 2 Cn*)Jr z er (by— Gy Ky pﬁ” ) plf'}[" exp (¢, pﬁ") +
n=§ n=_8

33
Ty z Cn* eXp(=cy pli'c[” ) I:_Cn ki ngkn+b"7 D

n=2_8

+ (bn -Gy kn p]i’_c[n (bnpg’n_ b Cy kn p]l_a[n pl('[k"7 1))]5 (60)

npu oToM py = K pD;
4) KpUTepHIl 3aBePIIEHMST HTEPAIIHOHHOTO TIPOLIECCa

| A /Pl | <1075, (61)

€CITH KpuTepHii (61) He BEIIOMHIETCSA, TO HEODXOTHMO TTPOTOILKHTE HTE-
PAITMOHHEIN MpoTiecc, HAYMHAS ¢ TTYHKTA 2) anropuTMA.

IMocne onpenenennd (pakTOpa CKUMACMOCTH IPH padO4vX W CTAHIAPT-
HEIX yCeIoBHaSX 1o dopMyne (1) pacCuMTHBAIT Ko3hhHUITHEHT CKUMAe-
MOCTH. JloTycKaeTcsl pACCUHTHIBATE (AKTOpP CRXWUMACMOCTH  TIpH
CTAHJAPTHRIX YCIOBUAX Mo (opmyne (20) TOCT 30319.1.

3.2.5 ¥pasuenue cocmonuus BHHIT CMB

Bo BeepoccuiickoM Hay9YHO-HCCIETOBATEIECKOM IIEHTPE CTAHAAPTH3a-
i, WHQOPMAMHUA W CepPTUGMWKAITAN CHPBS, MATEPHATIOB W BEINECTB
(BHHUIT CMB) gma pacuera (GakTopa CKXHMAeMOCTH TPHPOTHOTO Tasza
pPa3paboTaHo YpaBHEHUE COCTOSTHUS

hY

P k
c=1+2 Y egpk/ T4, (62)
k=11-0

e ¢z — Koxpdunnenter YC;
Pn = Pu/Pux — TPHUBEICHHAAS IIOTHOCTE;
1, = 1/1, — NpHBeIecHHAS TeMIIepaTypa;
Py — MOIAPHAA TUIOTHOCTE, KMOIb/M>;
Pk ¥ 11 — NCEBIOKPHTHYECKHE [IAPAMETPRI IIPHPOIHOTO I'a3d.
Kosdpdumuenter YC onpeneasior no GopMyne

= ayt by Q, (63)

TIeE {eyy, by} — 000BIEeHHEE KO>DOUINEHTE Y, KOTOPHE MIPUBEICHE
B Tabmte b.1.

IlceBnokpuTHYECKHE MMAPAMETPH MPUPOIHOTO Ta3a v ero pakrop Ilnut-
1epa BEMHCSIIOT M0 GOPMYyTaM:

11
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- HCCBIOKPDHTHYCCKYK) INIOTHOCTD

N N
=1/ 2 Xxxw, (64)

i=1 j=1
rie Vg = (1= 0 ) 4LM, / pe) 2+ (M / pg) 1 /21 (65)

(7\‘9'27\31'1‘; ?L”:ljf:())

- TCEeBIOKPHTHYSCKYIO TEMIIEpaTypy

T = (T P )" (66)
N N

e T = 2 2 %%V T, (67)
i=1 j=1

L= =) (L Ty )0’5; (68)

(Xij =%i> Xi=A=0)
- axrop Iluruepa

N N
Q=pm 2 2%V, Q;, (69)
i=1 j=1

Ime ;= (€4 M;/ py M, /ij) /(M / p M;/ Pig)- (70)

B coornHomennax (64) — (70) N — 9HCIO OCHOBHEIX KOMIIOHCHTOR
MpHUpOIHOTO Tasa (MeTaHa, 5TaHa, MpoNaHa, #-0yTaHa, u-0yTaHa, a30Ta,
OUOKCHIA YIJIEPOdd, CEPOBOIOPOIIA).

Kpurideckne napaMerpbl KOMIIOHEHTOB {Py; 5 Pjs Tyi 5 L 5 IX MOISIDHAS
macca {M; , M} n dakroper ITurmepa {€2;, €} npuseneHsl B Tabnmuie b.2, a
HapamMerphbl SHHAPHOIO B3aAUMOICHCTBHA { %, ?L_y- } — B Tabmmuax b.3 1 b.4.

Ecin 33a0aHHBIHA KOMIIOHESHTHBIH COCTAB NPHPOIHOIO Td33 BKIIOYACT
KpoMe OCHOBHBIX TpPyTHe KOMTIOHEHTH (Ho He Oonee 1 % B cymme), To
MOJISIPHEIC IWIH 00BEMHBIC JOMH 3THX KOMIIOHCHTOB NPHOABIAIOT K COOT-
BETCTBYIOIIMM JIOJISIM OCHOBHBIX KOMIIOHEHTOB CIEIYIONHM 00pasoM:

- AleTWIeH H STHIEH K 3TAHY,

- MPONMICH K IIPOIIAHY;

- YIIIEBONOPOIE OT #-TIEHTAHA M BEHIIIE K #-OyTaHy;

- MpoYHe KOMIIOHEHTE K a30Ty.

CocTas MPUPOTHOTO Ta3a MEePECUYNTHBAKT U3 0OLEeMHEIX TOIEH B MO-
JMAPHEIE TI0 (hOPMYIIaM:

12
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N
Po= 2 iPeis (71)
i=1
gi = ri pcj/ pc: (72)
N
S=2 g/M, (73)
i=1
x, = g /(M S), (74)

ITE pe; — MIOTHOCTE {-TO KOMIOHEHTA MPH CTAHIAPTHEIX YCIOBUSIX
(cM. Tadmmny b.2);
g; — Maccosast 1o i-I'0 KOMIIOHEHTA,;
N — KOnmu4ecTBO OCHOBHBIX KOMIIOHEHTOB.

Mg pacdera (pakTopa CKHUMAEMOCTH TI0 YPABHEHHIO COCTOAHUA (62)
HeoOX0THMO OTIPEIeTHTE TIOTHOCTE p,, TIPH 3TAHHEIX JaBiaeHnn (p, MIIa)
u Temmepatype (7, K).

IT10THOCTE py, 13 YO (62) onpenensior o MeTony HelOTOHA B clemy-
OIIEM ATEPAHOHHOM TPOLECCE:

1) HAYATBHYIO TUIOTHOCTE OMPENENSIOT MO (GOPMYIE

Py =9 10" p/IR T (1,1 p, +0,7)], (75)

rac NpUBCICHHOC T4dBJICHHE BRIMHCIAIOT H3 BHpa}KeHI/Iﬁ
P = 1077 Rp T (0,28707 — 0,055590), (76)
Pn= P/Pmo 77

a TICCBIOKPHTHYICCKHS IUIOTHOCTE (prg), Temmeparypy (1) u daktop
IInrnepa (Q) paccauTrBaOT 110 GropMmynaM (64), (66) u (69);

2) IUIOTHOCTE HA k-M WUTEPAITMOHHOM IIATS OIPENCIIeTCS M3 BEIPAKE-
HHUHA

Ap = [10° p— R T 5V plDY[RT (1 + A, (78)
pie = pi "+ Ap (79

rae %1 paccunresaror us YC (62) npH IIOTHOCTH HA HTEPAITHOHHOM
mare (k-1), T.e. npu p*-1, a GespasMepHBII KOMILIEKC A; ONpPEeNenaoT H3
BBIPAKEHUST
7 Sk
A =2 X k+Deypk/ T, (80)
k=1 I=0
4) KpHTEPHI 3aBEPLICHHS HTEPAIIMOHHOTO IIpoLecca
13
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| AP /<10 (81)
CCIH KpHTepHil (81) He BEITOTHLICTCH, TO HCOOXOTHMO IIPOIOIDKATE HTC-
PALMOHHEIN MPOIECC, HAYMHAS © IIYHKTA 2) aIropuTMa.

IMocne onpenenerns (bakKTopa CKHMACMOCTH ITPH pad0drX H CTaHIAPT-
HEIX YCJIOBHAX MO dopmyne (1) pacCUHTHBAIOT KOo2hGHITHCHT CXKHMac-
MOCTH. /omyckaeTcd pacCYHTEIBATE (AKTOP CKHMAcMOCTH TIPH
CTAHJAPTHRIX YCIOBUAX Mo (opmyne (20) TOCT 30319.1.

4 BIMAHUE ITOI'PENTHOCTH NCXOAHLIX JAHHBLIX HA
HOTPEIMTHOCTE PACUETA KODPPUITHEHTA CKUMAEMOCTH

ITpn U3MepeHNH PACXOa M KOJTHIEeCTRA MMPHPOTHOTO Ta3a, TPAHCIIOP-
THPYEMOTO B TA30MPOBONAX, TaBleHue (p), Temmepatypy (7), TIOTHOCTE
TP CTAHAAPTHERIX YCIOBHAX (p,) M COCTaB (X;) M3MEPSIOT C OTIpeTeIeHHON
norpeiHocThio. TlepeuncineHHREe MapaMETPH ABISIOTCS MCXOTHEIMH TaH-
HEIMH 715 pacueTa KoxMhOUITHeHTa CKUMAEMOCTH.

B cootreerctBHn ¢ pekoMmeHmamusamMua FICO 5168 [16] morpellrHOCTh
pacuera Ko3hGUIHMEHTa CKUMASMOCTH, KOTOPAas MOABIIETCS B CBSISH C
MOTPEIHOCTRIO M3MEPeHHsI HCXOTHBIX JAHHEX, ONPEIeIIioT Mo hopMye

Nq 0,5
1 2 2K - 2
== -—| 99 ; 82
By < kl[[aqkl, % qk] (82)

e 8, — TOTrPEMIHOCTE pacdeTa KO3()HIIHCHTA CXXAMAaEMOCTH, CBA3aH-
HAS ¢ MOTPEIIHOCTRI0 H3MEPEHHS HCXOTHRIX TaHHEIX,
844 — TOTPEIIHOCTL M3MEPEHUA MIAPAMETPA MCXOIHBIX JTaHHBIX;

oK) _ KT -KT
W = ke M (83)
k G, Qk 79‘[5
= (™ + g™ /2. (84)

B cdopmymax (82) — (84):

g — YCIOBHOE 0603HAUeHNE A-TO IapaMeTpa HCXOIHEX TaHHEX (p, T,
Pes Er))

gr — CpellHee 3HaYeHHE K-T0 [1apaMeTpa B Olpelele HHBIH NPOMEXYTOK
BPEMEHM (CYTKM, MECSII, TO | T.1.);

GHEe W g — MAKCHMAJIBHOS W MHHUMANIBHOE 3HAYCHHSA K-T0 I1apa-
METPA B OINpedeIeHHBI IIPOMEIKYTOK BpeMeHH,

N, — KOIMYECTBO [IAPAMETPOB HCXOIHBIX JAHHBIX.

14
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IIpou3BoIHYID KOMDUIHMEHTA CXXUMACMOCTH 110 IAPAMETPY ¢ pac-
CUHTHBAIOT 10 dhopMyTe (83) MpH cpeTHAX MapaMeTpax g, OTTHIAIOMIINCS
OT 11apaMeTpa ¢;. _

Koadbdummenr cxmmacmocTH K (cpedHee 3HAYCHHE) PACCUMTLIBAIOT
M0 BEIGPAHHOMY PEKOMEHIYEMOMY METONY PACYETA IPH CPETHIX NapaMeT-
pax gy

J1g MeToOIOB:

1) NX19 mon. n YC GERG-91 mon. — N, = 5 1 napameTpamMu HCXOIL-
HEIX JaHHHIX SBISIOTCH JABIICHUE, TCMIICPaTypa, ITIOTHOCTE IIPH CTAHIAPT-
HEIX YCJIOBHEX, MOISIPHBIE TOTH 430T4 H THOKCHIA YITIEpOa,

2) VC AGAB-92DC u YC BHUIl CMB — N, =2 + N (N — xonuve-
CTRO KOMMOHEHTOB) W TIAPAMETPAMH MCXOJHEIX JTAHHKIX IBIAI0TCS JaBie-
HIEC, TEMIIEpaTypa H MOISPHEIC NOTH KOMIIOHCHTOB IIPHPOTHOIO rasa,
npudeMm g2 YC BHHUII CMB y4YHTHIBAIOTCHS MOIAPHBIE HOTH TOJBKO
OCHOBHBIX KOMIIOHCHTOB Ta34.

OO0IIYIO NOTPEITHOCTE pacueTa KOQOHITHEHTA CXKAMAESMOCTH OIpene -
IAI0T o (popMyme

2 2 40,5
8, = (8 +8,), (85)
roe é — IOrpelHOCTE pacdeTa KO3(M@HIHCHTA CXHMACMOCTH, KOTopad
71 KOKI0I0 METoIa npuBegcHa B 3.2.1.
Hmsg metoqop NX19 mon. u ¥YC GERG-91 mom. nomyckacTcs paccdH-
THIBATH TMOTPEIIHOCTE &y, TI0 (hopmMyTe

1
SHJI=T([

+ (K x, 8,07 + (K x, 8,07 1%, (86)

rme o Sp, 8¢, Byy M 8y — MOTPELIHOCTY M3MEPSCMBIX APAMETPOB, COOT-
BETCTBCHHO, TEMIICPATYPHI, OABICHHSA, IUIOTHOCTH IIPHPONHOTO rasa IIpH
CTAHIAPTHEIX YCIOBHAX, CONCPKAHMS a30Td U JMOKCHIA YITICPOIA B HEM.

Koshdummentst Ky, K,, K., K, ¥ K, B 33aBUCHMOCTH OT METOIa,
HUCTONE3YEMOTO A7 pacueTa KoshduimueHTa cxumMaeMoctn K, omnpeme-
NFIOTCA TIO CASTYIONIAM BHpakeHUAM (cM. dopmynrl (34) — (38) umm
(39) — (43) I'OCT 30319.1):

- IIpH pacdete K 1o Metomy NX19 mom.

(Kp T8, + (K, p8, )" + (K, pe 8,0 +

Krp= —026- 10" +034.10° p, (87)
K= 014107 +0,24-10 % p, (88)
K, = —0,83-107% + 0,084 p, (89)
K,= —0,56-107% + 0,057 p, (50)
K,= —046-107% + 0,047 p; (91)

15
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- 1pH pacdete K 1o metomy GERG-91

Ky= —0,38.10 " +0,41-10 ° p, 92)
K,= —0,8 107" +0,29- 1077 p, (93)
K, = —001+0,1p, 94)
K,= —0,74-10 % + 0,075 p, (95)
Ky= —0,85-107% + 0,085 p. (96)

5 IIPOTPAMMHAA W TEXHUYECKASA PEATTU3AIIIA PACYETA
KOBDPUIHNEHTA CKUMAEMOCTHA

Pacuer xosdpHITHe HTA CKHMaEMOCTH IPHPOTHOTO Ta3a TI0 YKA3aHHBIM
B CTAHOApPTe MeTomaM peammzoeaH Ha IIDBM, copmectumbx ¢ IBM
PC/AT/XT, Ha a3bke niporpaMvuporadns GOPTPAH-77. JIMCTHHT TIpo-
IrpaMMEL TIPHBEICH B TIPHICKEHUH B.

B npunoxenuax I' v [ IpUBEIEHEB! IPHMEDPHL PACYETd COOTBETCTBEHHO
KO3 PHUIHEHTA CXHMACMOCTH H IOTPEIIHOCTH BRIMHCICHHS KO HUIIH-
€HTA CKMMAEMOCTH, KOTOPAS BHI3BAHA TIOTPEITHOCTLIO OTpeeNeHus He-
XOTHEIX TAHHEIX.

16
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IPHTOXEHHE A

(ofinzamensroe)

TABJIMIIBI KOHCTAHT U ITAPAMETPOB YPABHEHWA COCTOAHUA
AGAB-92DC

Tabnuma Al KoncranTel ypasreris coctosrns AGAS-92DC

n an b Cn Kn iln &n gn ﬁ’:
1 0,153832600 1 0 0 0,0 0 0 0
2 1,341953000 1 0 0 0,5 0 0 0
3 —2,998583000 1 0 0 1,0 0 0 0
4 —0,048312280 1 0 0 3.5 0 0 0
5 0,375796500 1 0 0 —0.5 1 0 0
6 —1,589575000 1 0 0 4.5 1 0 0
7 —0,053588470 1 0 0 0,5 0 1 0
8 2,29129E-9 1 1 3 —6,0 0 0 1
9 0,157672400 1 1 2 2,0 0 0 0
10 —0,436386400 1 1 2 3.0 0 0 0
11 —0,044081590 1 1 2 2,0 0 1 0
12 —0,003433888 1 1 4 2,0 0 0 0
13 0,0320559050 1 1 4 11,0 0 0 0
14 0,024873550 2 0 0 —0.5 0 0 0
15 0,073322790 2 0 0 0,5 0 0 0
16 —0,001600573 2 1 2 0,0 0 0 0
17 0,642470600 2 1 2 4,0 0 0 0
18 —0,416260100 2 1 2 6,0 0 0 0
19 —0,066899570 2 1 4 21,0 0 0 0
20 0,279179500 2 1 4 23,0 1 0 0
21 —0,696605100 2 1 4 22,0 0 1 0
22 —0,002860589 2 1 4 —1,0 0 0 1
23 —0,008098836 3 0 0 —0,5 0 1 0
24 3,150547000 3 1 1 7,0 1 0 0
25 0,007224479 3 1 1 —1,0 0 0 1
26 —0,705752900 3 1 2 6,0 0 0 0
27 0,334979200 3 1 2 4,0 1 0 0
28 —0,079314910 3 1 3 1,0 1 0 0
29 —1,418465000 3 1 3 9.0 1 0 0
30 —5,99903E-17 3 1 4 —13,0 0 0 1
31 0,105840200 3 1 4 21,0 0 0 0
32 0,034317290 3 1 4 8,0 0 1 0
33 —0,007022847 4 0 0 —0.5 0 0 0
34 0,024955870 4 0 0 0,0 0 0 0
35 0,042968180 4 1 2 2,0 0 0 0

17
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Oronuanue matnuyst A. 1

n an by Cr kn n En gn ﬁ*
36 0,746545300 4 1 2 7,0 0 0 0
37 —0,291961300 4 1 2 9,0 0 1 0
38 7,294616000 4 1 4 22,0 0 0 0
39 —9,936757000 4 1 4 23,0 0 0 0
40 —0,005399808 3 0 0 1,0 0 0 0
41 —0,243256700 5 1 2 9,0 0 0 0
42 0,049870160 5 1 2 3,0 0 1 0
43 0,003733797 5 1 4 8,0 0 0 0
44 1,874951000 5 1 4 23,0 0 1 0
45 0,002168144 6 0 0 1,5 0 0 0
46 —0,658716400 6 1 2 5,0 1 0 0
47 0,000205518 7 0 0 —0,5 0 1 0
48 0,009776195 7 1 2 4,0 0 0 0
49 —0,020487080 8 1 1 7,0 1 0 0
50 0,015573220 8 1 2 3,0 0 0 0
51 0,006862415 8 1 2 0,0 1 0 0
52 —0,001226752 9 1 2 1,0 0 0 0
53 0,002850906 9 1 2 0,0 0 1 0
Tabmuna A.2 — XapakTepHbie TapaMeTpbl KOMIIOHEHTOR
XELPEI.KTEPHBIE IIapaMeTpPbL
KommoHeHT Mornpras
Macca K,
K M3/KMO.TII> G Q r
Meran 16,0430 151,3183 | 0,4619255 0,0 0,0 0,0
B1an 30,0700 2441667 | 0,5279209 | 0,079300 0,0 0,0
1Iporan 44,0970 298,1183 | 0,5837490  0,141239 0,0 0,0
n-byran 58,1230 337,6389 | 0,6341423 | 0,281835 0,0 0,0
u-bytan 58,1230 324,0689 | 0,6406937 | 0,256692 0,0 0,0
AsoT 28,0135 99,73778 | 0,4479153 | 0,027815 0,0 0,0
HoKcH
yoepoga 44,0100 241,9606 | 0,4557489 | 0,189065 0,69 0,0
Ceposomopor | 34,0820 206,3550 | 0,4618263 | 0,088500 0,0 0,0
r-IlerTan 72,1500 370,6823 | 0,6798307 | 0,366911 0,0 0,0
u-llenran 72,1500 365,5999 | 0,6738577 | 0,332267 0,0 0,0
n-T'excan 86,1770 402,8429 | 0,7139987 | 0,432254 0,0 0,0
n-l'enran 100,2040 | 427,5391 | 0,7503628 | 0,512507 0,0 0,0
#-OKTan 114,2310 | 450,6472 | 0,7851933 | 0,576242 0,0 0,0
Tennit 4,0026 2,610111 | 0,3589888 0,0 0,0 0,0
Monokcun
yoepoga 28,0100 105,5348 | 0,4533894 | 0,038953 0,0 0,0
Kucnopon 31,9988 122,7667 | 0,4186954 | 0,021000 0,0 0,0
Aprox 39,9480 119,6299 | 0,4216551 0,0 0,0 0,0
Bona 18,0133 514,0156 | 0,3825868 | 0,332500 0,0 0,0
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Tadénwmuma A3 — [MapamMeTpsl CHHAPHOTO B3AUMOCHCTBIA

Kommorens: IlapamMeTpsl OHHAPHOTO B3aMOICHCTBIIT
i j By Uy Ky Gy
Meran Asor 0,971640 0,886106 1,003630
Hroxcus
yraepona 0,960644 | 0963827 | 0,995933 | 0,807633
IIporman 0,996050 1,023960
Mornoxkecnn
yriepona 0,990126
u-byTtan 1,019530
n-byran 0,995474 1,021280
u-Ilexran 1,002350
n-Tlenran 1,003050
u-I'excan 1,012930
xw-l'enran 0,999758
#-OKran 0,988563
A30T Hroxenm
yraepoaa 1,022740 0,833058 0,982361 0,982746
Dran 0,970120 0,816431 1,007960
TIponan 0,945939 0,915502
Mornoxkecnn
YIIepoaa 1,005710
u-ByTtan 0,946914
n-byran 0,973384 | 0,993556
u-Ilenran 0,959340
n-Ilerran 0,945520
#-l'excan 0,937880
#-l'errran 0,935977
#-OKran 0,933269
Huoxcuyg | Dran 0,925053 0,569870 1,008510 0,370296
yriaepona TIponan 0,960237
Mornoxkecnn
yraepoaa 1,500000 | 0,900000
u-ByTan 0,906849
n-byran 0,897362
u-Tlernran 0,726255
n-Tlemrran 0,859764
#-Texcan 0,766923
#-Tenran 0,782718
#-OxTan 0,805823
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Orxonuanue matnuun A.3

Kommorens: IlapamMeTpsl OHHAPHOTO B3aMOICHCTBIIT
i j E} Uy £y Gy
Dram Hpornan 1,035020 | 1,080500 | 1,000460
u-ByTai 1,250000
n-Byran 1,013060 | 1,250000
u-Ilerran 1,250000
n-Tlenran 1,005320 | 1,250000
IIponan »-Byran 1,004900
HPHIIOXKEHUE B
(ofa3amenshoe)
TABJHMIILI KODPOUIMEAITOB W IIAPAMETPOB
YPABHEHHWS COCTOSTHAS BHUI[ CMB
Taénwma B.l— Obobmenasie ko3MOOUIIAEHTH YPABHEHWA COCTOAHWMA
BHUIL CMB
k 1 il by
1 0 6,087766 - 10! —7.187864 - 10!
2 0 —4,596885 - 101 1,067179 - 10"
3 0 1,149340 - 10° —2,576870 - 10!
4 0 —6,075010 - 10 L 1,713395 - 10!
5 0 ~8,940940 - 10" 1,617303 - 10"
6 0 1,144404 - 10° —2,438953 - 10
7 0 —3,457900 - 10! 7.156029 - 10°
8 0 —1,235682 - 10+ 3,350294 - 10°
9 0 1,008875 - 107! —2,806204 - 10°
10 0 —2,193060 - 102 5,728541 - 10
1 1 —1,832916 - 10° 6,057018 - 10°
2 1 4,175759 - 10° —7,947685 - 10!
3 1 —9,404549 - 10° 2,167887 - 10°

2
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Oxonvanue matauys: .1

—_

[27%)

B

—_

—_

—WEU R LR R WD RO AU R W OO0 R = OO0~ Gy L o

o e Wy W S S R R R T ol STk S L JLPS R US I IR US I UL IR UL (R 'S R O'S Iy (N0 B (NS Ty (N N (N (N ) NS I AN I S S Tl il

1,062713 -
—3,080591 -
—2,122525 -

1,781466 -
—4,303578
—4,963321 -

3,474960 -

1,317145 -
—1,073657 -

2,393808 -
—3,147929 -

1,842846 -
—4,092685 -
—1,906595 -

4,015072 -
—1,016264 -
—9,129047 -
—2,837908 -

1,534274 .
—2,771885 -

3.511413 -
—2,348500 -

7,767802 -
—1,677977 -

3,157961 -

4,008579 -

2,606878 -
—1,106722 -

1,279987 -
—1,211554 -

7,580666 -
—1,894086 -
—1,155750 -

3,601316 -
—7,326041 -
—1,151685 -

5,403439 .

9.060572 -
—35,151915 -

7.622076 -

4,507142 -

—2,447320 -
7,804753 -
4,870601 -

—4,192715 -
1,000706 -
1,237872 -

—8,610273 -

—1,295347 .
2,208360 -

—5,864596 -
7.444021 -

—4,470704 -
9,965370 -
5,136013 -

—9,576900 -
2,419650 -
2,275036 -
1,571955 -

—3,020599 -
6,845968 -

—8,281484 -
5,600892 -

—1,859581 -
3,991057 -

—7,567516 -

—1,062596 -

—1,375957 -
2,055410 -

—3,252751 -
2,846518 -

—1,808168 -
4,605637 -
6,466081 -

—35,739220 -
3,694793 -
2,077675 -

—1,256783 -

—9.775244 .
2,612338 -

—4,059629 -

—2,298833 -
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annann

200

100

33

33

24

IPHIOXEHHE B

(peromendyemoe)

JUCTHUHT ITPOTPAMMBI PACIETA
KOBSOPOHUIMEHTA CKUMAEMOCTH ITPHPOIHOT'O T'A3A

ek ok kokk EEETEEEE] EEET EE] kekok sk
* *

* JIporpaMma pacyera Kos>QdUmeHTa cXMMAEMOCTI IPUPOIHOro rasa *
* *

(OCHOBHOM MOIYJIb)
* *

ok hok ok ok skok EEEEET] ohok sk ok ok shook sheok skok skoskeok shoske ok sk skeokok shok

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

CHARACTER*26 AR(25)

DIMENSION PI(100), TI(100),ZP(100,100)
COMMON/P/P/T/T/RON/RON/Y1/YC(25)/Z/Z/NPR/NPR
DATA AR/ merana (CH4)’,” stana (C2H6)’,” mpomana (C3HS)’,
* p-Gyrama (1-C4H10)’," w-6yrama (u-C4H10)’,” asora (N2)’,
* moxcuma yrmepoma (CO2)’ ) ceposomopoma (H2S)’,

* anerreda (C2H2)Y' stoorena (C2H4)’,” mpormunena (C3H6)Y,
* pmeurana (4-C3H12Y' ) w-menrrana (u-C3HIL2)Y,

* geo-menTana (Heo-C5HI12)’,) w-rexcana (1-CoH14)’,

* Bensona (COHS6)',” w-rerrrana (v-C7H16)’,” Tomyoma (C7THS)Y,
* p-okraHa (k-C8HI18)Y',” n-HoHaHa (r-C9H20Y’,

* p-mexana (k-C10OH22)Y ) remus (He)’,” Bomopoma (H2Y,

* morokcnma yraepona (CO)Y' . kucnopoma (02)'/
WRITE(*,100)

CALL VAR(NVAR)

IF(NVAR.EQ.3) GO TO 134

WRITE(*,100)

FORMAT(25(/))

WRITE(*,1)

FORMAT(’ Beegure McxomHbIe TaHHEIE OJ1S pacdera.’/)
IF(NVAR.LE.2) THEN

WRITE(* (A

* IImotrocts mpu 293.15 K m 101.325 xIla, B xr/xyb.Mm
READ(**)RON

WRITE(* 53)

FORMAT(’ Beegure 0, ecnu cocTaB a3oTa M OMOKCHNA YIJIepoma’,
* 3amaH B MOJAPHBIX DOIIX’/

* i 1, ecNI COCTAB HTHX KOMIIOHEHTOB 3a0aH *,

*p ODELEMHEBIX JOMAX "\

READ(* *)NPR

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

FORMAT(’ 3uaveHue MOMIPHOM OO, B MOT.%’)
IF(NPR.EQ.1) WRITE(*,33)

FORMAT(’ 3uauenue obbseMHON momu, B 00.%")
WRITE(*,’(A\)") * asora (N2)

READ(**)YA

YA =YA/100.




35

10

20

30

40
50

TOCT 30319.2—96

WRITE(*,"(A\)") * muoxcmma yraepoma (CO2)°
READ(* *)YY
YY =YY/100.

ELSE

WRITE(*,35)

FORMAT(’ Beegurre 0, ecmu cocTaB 3a0aH B MOJAPHBIX JOMTX'/

* ym 1, ecnd cocraB 3a0aH B O0BEMHBIX JOMTAX ")
READ(* *NPR
IF(NPR.EQ.0) WRITE(*,3)

IF(NPR.EQ.1) WRITE(*,33)
DO 5 1=1,25

WRITE(*,"(AV)) AR(D
READ(* *YYC(D)

YC(I) = YC(I)/100.

ENDIF

WRITE(*,"(A\)")

* BpemMTe KOMMIECTBO TOYEK 10 JABICHEIO: ~
READ(* *)NP
WRITE(*,"(AV")

* BemMTe KOMTIECTBO TOYEK II0 TeMIIepaType: ’
READ(**)NT
WRITE(*,”(AV)")

* Bpegure sHavYeHHd gapneHrni B MITa:
READ(* *)(PI(I),I=1,NP)
WRITE(*,"(A\V)")

* BeemuTe sHAaveHId TeMreparyp B K:
READ(*,®)(TI(D,I=1,NT)
WRITE(*,(AV’)

* BBOI MCXOOHBIX TAHHBIX 3ABEPLICH.
P=.101325D0
T=293.15D0
ICALC=1
GO TO (10,20,30,40) NVAR
CALL NXI9(YA YY)

ZN=Z.

GO TO 50

CALL GERG2(ICALC,. YA, YY)
ZN=Z,

GO TO 50

CALL AGASDC(ICALC)
ZN=Z.

GO TO 50

CALL VNIC(ICALC)
ZN=Z.

CONTINUE
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(D)

1

25
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11

13

15

17

19

134

26

DO 7 J=L,NT

T=TI())

IF(NVAR.EQ.1) CALL NXI9(YAYY)
IF(NVAR.EQ.2) CALL GERG2(ICALC,YA,YY)
IF(NVAR EQ.3) CALL AGASDC(ICALC)
IF(NVAR.EQ.4) CALL VNIC(ICALC)
IF(Z NE.OD0) NTS=NTS+1
ZP(LN)=7Z/ZN

CONTINUE

IF(NTS.EQ.0) THEN

CALL RANGE(NRANGE)
IF (NRANGE) 134,134,200
EISE

=1

HUC=0

DO 11 J=1,NT
IF(ZP(L1).EQ.0D0)
HC=MC+1

CONTINUE

IF(HC EQ.NT) THEN
IF(ILNE.NP) THEN

DO 13 J=1,NP—1
PI(J)=PI(JF1)

DO 13 K=1,NT
ZP(J,K)=ZP(J+1,K)

ENDIF

NP=NP-1

ELSE

I=1+1

ENDIF

IF(LLE.NP) GO TO 9

=1

18=0

DO 17 [=1,NP
IF(ZP(1,7).EQ.0D0) JS=JS+1
CONTINUE

IF(JS.EQ.NP) THEN
IF(JNE.NT) THEN

DO 19 I=J,NT—1
TID=TI(I+1)

DO 19 K=1,NP
ZP(K,)=ZP(K,I+1)

ENDIF

NT=NT-1

ELSE

T=J+1

ENDIF

IF(JLENT) GO TO 15
CALL TABL(YA,YY,PI,TI,ZP,NP,NT,NVAR,AR)
ENDIF

GO TO 200

STOP END

SUBROUTINE VAR(NVAR)
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WRITE(*,1)

FORMAT(//
*10X,”  Pacuer kosddumeHTa CXMMAEMOCTH IPHPOTHOIC rasa’//
*10X,” Meron pacuera— /

*
s
=
w

*IOX:’ 1. MomudmimppoBaHHbE MeTom NX19

*
=&
=
i

*IOX:’ 2. Vpasuenve cocroguma GERG-91

*IOX:’ 3. Vpasuerwe cocToaHma AGAS-92DC

*
s
=
w

*

—

=

P
B

*IOX:’ 4. Y¥pasuerue cocrogunTt BHUIL CMB

*
=&
=
i

10X, — =N

FORMAT(/,3X,

* BBemuTe IIOPIIKOBERIT HOMED METOOA Pacyera wim 3 oag Bexoga B HOC 7,
*

READ(*,*)NVAR

RETURN

END

SUBROUTINE RANGE(NRANGE)

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

COMMON/Z/Z.

WRITE(*, 1)

FORMAT(//

* BriGpardag Bamii MeTOmMKA IIpM 3aJaHHEIX [TapaMeTpax «ie paboraeTs’/
* TIpomomsuTs paboTy mporpaMyel ? 0 - mer, 1 - ga ™\)

READ(* *)NRANGE

RETURN

END

SUBROUTINE TABL(YA,YY,PI,T],ZP,NP, NT,NVAR ,AR)

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

CHARACTER*26 AR(25),FNAME

CHARACTER METH(@)*31,A*6,LIN1(5)*9, LIN2(5)*9, LIN3(6)*9,L.IN4*9,
*AT(6)*28

CHARACTER*70 F,FZ(11,2)

DIMENSION PI(100),TI(100),ZP(100,100),ZPP(5)
COMMON/RON/RON/YI/YC(25)/NPR/NPR

DATA METH/

* (MomaImmpoBaHHEIN MeToq NX19),

*'(ypaBuenue cocrosrus GERG-91Y,

* (ypaBHeHue cocrosHug AGAS-92DCY,

*(ypapuenme cocrosars BHUIL CMB)Y'/

DATA LINL/S* 2/ TIN2/S*— */ TIN3/6%— /
*LINd)—/AF —

DATA AT/

“ LK LK TK, TK,

£l T, K!,! T’ Kl/

DATA FZ/

*(3X,F5.2,2X,6(3X,F6.4))"(3X, F5.2,5X,A6,5(3X, F6.4)),
*(3XF5.2,2X 2(3X.A6),4(3X,F6.4)Y, (3%, F5.2,2X,3(3X, A6),
*3(3X,F6.4)),

27
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22
44

100

88

33

28

*(3X,F3.2,2X 43X, A0), 23X, F6.4)y’ " (3X,F5.2,2X,5(3X,A6),
*IX,F6.4),
*#(3X,F3.2,2X,5(3X,F6.4),3X, A6Y " (3X,F5.2,2X 4(3X,F6.4),
*2(IN,A6)Y,

*#(3X,F3.2,2X, 33X, F6.4),3(3X,A0))’,” (3X,F5.2,2X,2(3X,F6.4),
*4(3X,A6))",
*#(3X,F3.2,5%,F6.4,5(3X,A6))" ) (3X, F9.6,1X,F6.4,5(3X,F6.4))’,
*# (3%, F9.6,1X,A6,5(3X, F6.4))(3X F9.6,1X,A6,3X,A6,4(3X,F6.4))’,
*# (3%, F9.6,1X,A6,2(3X,A6),3(3X,F6.4))",” (3X,F9.6,1X,A6,3(3X,A6),
*2(3X,Fo.4)),
*(3X,F9.6,1X,A6,4(3X,A0),3X,F6.4)","(3X,F9.6, L X,F6.4,4(3X ,F6.4),
*3X,A0),

(3%, F9.6,1X,F6.4,3(3X,F6.4),2(3X,A6)), (3X,F9.6,1X,F6.4,
*2(3X,F6.4),3(3X,A6)),

* (3%, F9.6,1X,F6.4,3X F6.4 4(3X,A6)Y " (3X,F9.6,1X,F6.4 5(3X,A6))’/
WRITE(*,44)

FORMAT(// YcTpolicTBO BHIBONA PE3Y/IETATOB pacyeTa ?,”)
WRITE(*,"(AV)’)

* () - mucrwredt, | - opumTep, 2 - dafn 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 mma daiima ’
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

* BKIIOYNTE IPHHTEP, BCTABETe ByMary 1 Haxymre <BBOJ> °
WRITE(1,880)METH(NVAR)

FORMAT(

*13X,’KonddumreHT cxmMaeMOCTH IPHPOTHOro rasa.”/
*18X,A31/)

Nw=3

IF(NVAR.LE.2) THEN

WRITE(1,1)RON

FORMAT( ITnotHocts mpu 293.13 K u 101.325 xIlIa *,F6.4,” xr/Ky6.M")
NW=NW+1

IF(YA.NE.ODO.ORYY NE.ODO) THEN

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

FORMAT(® Copepxanue B Moa.%")

IF(NPR.EQ.1) WRITE(1,33)

FORMAT(" Copepsxarme B 66.%")

NW=NW-+1

IF(YA.NE.OD0) THEN

WRITE(1,5)AR(6),YA*100.

FORMAT(2(A26,F7.4))

NW=NW-+1

ENDIF

IF(YY.NE.ODO) THEN

WRITE(1,5AR(7),YY*100.

NW=NW-+1

ENDIF
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99

ENDIF

ELSE

IF(NPR.EQ.0y WRITE(1,3)
IF(NPR.EQ.1) WRITE(1,33)
NW=NW-+1

1=1

J=1+1

CONTINUE

IF(YC(J).NE.0OD0) THEN
WRITE(1,)AR(D, YCIY* 100, AR(D,YC(N*100.
NW=NW-+1

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

GO TO 99

ENDIF

CONTINUE

ELSE

J=I+1

IF(J.1LE.25) THEN

GO TO 13

ELSE

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

ENDIF

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

PAUSE * Mg nponomkeHs BEIBOIA Haxyure <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

TOCT 30319.2—96

* N IpomoiKeHKs BRIBOOA BCTaBbTe GyMmary m Haxnmmre <BBOJ> "’

Nw=0
ENDIF
IF(I+5.LE.NT) THEN
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NL=6

ELSE

NL=NT-I+1

ENDIF

WRITE(L,7)

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

17 FORMAT(—— * 6A9)
WRITE(L, 19YAT(NL)
19  FORMAT(—— * A28)

IF(NL.GT.1) WRITE(L,21)LIN4, (LIN2(K),K=1,NL—1)

IF(NL.EQ.1) WRITE(L.21)LIN4
21 FORMAT(’ p, MIIa ’,6A9)

WRITE(1,23)(TI(K),K=1,1+NL—1)
23 FORMAT(10X,6(;, |, F6.2))

WRITE(L,17)(LIN3(K),K=1,NL)

NW=NW+6

DO 25 J=1,NP

JP=1

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

NL1=0

NLN=0
DO 27 K=1,I+NL—-1
NLI=NLI+1
IF(ZP(J,K).EQ.0D0) THEN
ZPP(NL1)=A
NLN=NLN+1
ELSE
ZPP(NLl) ZP(J,K)
END

27 CONTINUE
IF(NLN.EQ.NL) GO TO 133
IF(NLN.EQ.0) THEN
F=FZ(1,JP)
ELSE
IF(ZP(J,I).EQ.0D0) F=FZ(NLN+1,JP)
IF(ZP(J I+ NL-1).EQ.0D0) F=FZ(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(L,F)PI(J),ZPP(1),ZPP(2),ZPP(3),ZPP(4),ZPP(3)
IF(NL1.EQ.6)
*WRITEC(L, F)PI(J) ZPP(1),ZPP(2),ZPP(3),ZPP(4),ZPP(5),ZPP(6)
NW=NW

133 CONTINUE
IF(NW.EQ.20.AND.NYST.EQ.0) THEN
IF(J.EQ.NP.AND.I+NL-1.EQ.NT) GO TO 29
WRITE(*,7)
PAUSE * Mna mponomKeHI BEBOTa Haxaure <BBO>
WRITE(*,100)
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Nw=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, 19HAT(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=1, I+ NL-1)
WRITE(1,17)(LIN3(K), K= 1,NL)

NW=NW+6

ENDIF

IF(NW.EQ.534 AND.NYST.NE.0) THEN
IF(JEQNPAND.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> *
NwW=0

IF(NL.GT.1) WRITE(1,17)LIN2(1),(LTN1(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,NL-1)
IF(NL.EQ.1) WRITE(1,21)LIN4

WRITE(1, 23)TI(K),K=1, I+ NL-1)
WRITE(1,17)(LIN3(K), K= 1,NL)

NW=NW+6

ENDIF

CONTINUE

CONTINUE

CLOSE(1)

WRITE(*,7)

PAUSE ’ BriBog 3aBepIIeH, g IPOOOLKeHIT paboTh HaxMuTe <BBOA>

WRITE(* 66)

FORMAT(/” HasxauuTk Opyroe yCIpOMCTBO BRIBoma ?°,
* 0-wmer, 1 - ma™\)

READ(* *)NBOLB

IF(NBOLB.EQ.1) GO TO 22

RETURN

END

ok ok sk sk ok ook ok ook ok ok skeok sk EEELES
*

* Hom‘rporpama paceTa Ko3¢hUIuIeHTa CRKIMASMOCTH TIPHPOIHOIO

rasa o MoIUQMIIIPOBAHHOMY MeTony NX19.
*

ok hok ok ok skok Fokk

SUBROUTINE NX19(YA,YY)

IMPLICIT REAL*$(A H,0-Z)
COMMON/NCONT/NCONT/YA/Y(2)/RON/RON
Y(1)=YA

Y()=YY

CALL PTCONT

IF(NCONT.EQ.1) GO TO 134

CALL EA

EEEEEEEEEELEEELEL LT T

*
*

*

EEEEELEELELEEEELEEES
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CALL PHASEA

RETURN

END

SUBROUTINE PTCONT

IMPLICIT REAL*$(A H,0-Z)
COMMON/NCONT/NCONT/Z/Z/P/P/T/T/YA/Y(2)/RON/RON
NCONT=0

IF(RON.LT.0.66D0.0R.RON.GT.1D0) NCONT=1
IF(Y(1).GT.0.2D0.0R Y(2).GT.0.15D0) NCONT=1
IF(P.LE.0.D0.OR.T.LE.0.D0Y NCONT=1

IF(T.LT.250.D0.0R T.GT.340.D0) NCONT=1

IF(P.GT.12.D0) NCONT=1

IF(NCONT.EQ.1) Z=0D0

RETURN

END

SUBROUTINE EA

IMPLICIT REAL*$(A H,0-Z)
COMMON,T/T/YA/Y(2)/RON/RON/P/P/PT/PA,TA/BI/B1,B2/T0,T0
PCM=2.9585%(1.608D0—0.05994*RON Y (2)—. 392%Y (1))
TCM=88.25%(0.9915D0+1.759* RON—Y(2)—1.681*Y(1))
PA=0.6714*P/PCM +0.0147

TA=0.71892*T/TCM+0.0007

DTA=TA—1.09D0

F=0D0
IF(PA.GE.0D0.AND.PA.LT.2D0.AND.DTA.GE.0D0.AND.DTA.LT.0.3D0)
*F=75D—5*PA**2 3/DEXP(20 *DTA)+
*] LD—4*DTA**0.5* (PA*(2. 17D0—PA+1 4¥DTA**0.5))**2
IF(PA.GE.OD0.AND.PA LT.1.3D0.AND DTA.GE —0.25D0. AND.DTA.LT.0DO)
*F=75D—5*PA**2 3*(2D0—DEXP(20. *DTA))+
] 317*PA*(1.69D0—PA**2)*DTA**4
IF(PA.GE.1.3D0.AND.PA. LT.2D0.AND. DTA GE.—0.21D0.AND.DTA.LT.0DO)
*F=75D—5¥PA**2 3%(2D0—DEXP(20. *DTA))+
#0.455%(1.3D0—PA)*(1.69*2.D0%* 1. 25— PA**2)*(DTA*(0.03249D0+
*18.028*DTA**2)+ DTA**2*(2.0167D0+ DTA**2%(42 844 D0+ 200 *DTA**2)))
T1=TA**3/(TA**2*(6.60756*TA—4.42646D0) +3.22706 DO)
TO=(TA**2*(1.77218D0—0.8879*TA)+0.3051 31 D0Y*T 1 /TA**4
B1=2*T1/3—~T0**2

BO=TO*(T1—T0**2)+0.1*T 1*PA*(F—1D0)

B2=(BO+(BO**2+ B1**3)**0.5)**(1 D0/3D0)

RETURN

END

SUBROUTINE PHASEA

IMPLICIT REAL*$(A H,0-Z)
COMMON/Z/7Z,/PT/PA.TA/BI/B1,B2/T0/T0
Z=(1D0+0.00132/TA**3.25)**2*0.1*PA/(B1 /B2~ B2+T0)

RETURN

END

ek ok kokk EEETEEEE] EXEETEE]
*

* [MommporpaMmMa pacueTa Kos(hQHUIIHeHTa CRKIMAEMOCTH TIPHPOIHOIO
*  rasa 0o MomIHIUPOBAHHOMY ypaBHeHHIO cocroaams GERG-91.

N

%
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$NOTRUNCATE

133

SUBROUTINE GERG2(ICALC, YA YY)
IMPLICIT REAL*8(A-H,0-Z)
COMMON/T/T1/P/PRESS/RON/RON/Z/Z
COMMON/XBLOK/X1,X2.X3,X11,X12,X13,X22,X23,X33
COMMON/MBLOK/GM2,GM3,FA,FB, TO,R
DATA BMO/.0838137D0/ BM1/—.00851644D0/,WD0/134.2153D0/,
*WD1/1067.943D0/

Z=—1D0

IF(ICALC.EQ.2) GO TO 3

X2=YA

X3=YY

IF(RON.LT.0.66D0.0R.RON.GT.1D0) Z=0D0
IF(X2.LT.0D0.OR.X2.GT.0.2D0) Z=0D0
IF(X3.LT.0D0.OR.X3.GT.0.13D0) Z=0D0
IF(Z.EQ.0D0) GO TO 133

X1=1D0-X2-X3

X11=X1*X1

X12=X1*X2

X13=X1*X3

X22=X2*X2

X23=X2*X3

K33=X3*X3
Z=1D0—(.0741*RON—.006D0—.063*YA— 0575*YY)**2
BMNG=24.05525*Z*RON

YI=1DO-YA-YY
BMY=(BMNG—28.0135*YA—44.01*YY)/¥1
PacueT TeILoTE Cropalnd SKBHBAICHTHOTO yraesogopona (H)
H=47 479*BMY +128.64D0

RETURN

T=T1

TC=T1-T0

P=PRESS
IF(PRESS.LE.0D0.OR.PRESS.GT.12D0) Z=0D0
IF(T1.LT.250D0.0R.T1.GT.340D0) Z=0D0
IF(Z.EQ.0D0) GO TO 133

CALL B11BER(T,H,B11)

CALL BBER(T,B11,B,7)

IF(Z.EQ.0D0) GO TO 133

CALL CBER(T,H,C,Z)

IF(Z.EQ.0D0) GO TO 133

CALL ITER2(P,T.B,C,Z)

RETURN

END

SUBROUTINE B11BER(T,H,B11)

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

COMMON/BBLOK/BRI1HO0(3),BR11HL(3),BR11H2(3),BR22(3),BR23(3),BR33(3)

TI=T*T
B11=BR11H0(1)+BR11H0(2)*T+BR11H(3)*T2+
*(BRI1H1(1)+BR1LE1(2*T+BRITHL(3)*T2)*H +
*(BR11H2(1)+BR11H2(2)*T+BR 1 1H2(3)*T2)*H*H
END

SUBROUTINE BBER(T,B11,BEFF,Z)
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IMPLICIT REAL*8{A-H,0-7)
COMMON,/BBLOK/BR11H0(3),BRI1H1(3),BR11H2(3),BR22(3),BR23(3), BR33(3)
COMMON/ZETA/Z12,Z13,Y12,Y13,Y123
COMMON/XBLOK/X1,X2.X3,X11,X12,X13,X22,%23,X33
TI=T*T

B22=BR22(1)+BR22(2)*T+BR22(3)*T2
B23=BR23(1)+BR23(2)*T+BR23(3H*T2
B33=BR33(1)+BR33(2)*T+BR33(3*T2

BAL3=B11*B33

IF(BA13.LT.0D0) THEN

Z=0D0

RETURN

ENDIF

ZZ7=712+(320D0-T)**2*1 875D—5

BEFF=X11*B1 1 +X12*Z7Z*(B11+B22)+2.*X13*Z 1 3*DSQRT(BA13)+
*X22%B22+2 X2 B23+X33*B 33

END

SUBROQUTINE CBER(T,H,CEFF,Z)

IMPLICIT REAL*8(A-H,0-Z)
COMMON/CBLOK/CRI1LHO(3),CRL11H1(3),CRLLIH2(3),CR222(3),CR223(3),
*CR233(3),CR333(3)

COMMON/ZETA/Z12,713,¥12,Y13,Y123
COMMON/XBLOK/X1,X2.X3,X11,X12,X13,X22,%23,X33
T2=T*T

CLLI=CRI11HO(+CRIITHO2Y*T+CRITHO3 T2+
*(CR111H1(1)+CRIIIHL(2*T+CRI11HI(3*T2)*H+
*(CR111H2(1)+CR111H2(2)*T+CR111H2(3)*T2)*H*H
C222=CR222(1)+CR222(*T+CR222(3)*T2
C223=CR223(1)+CR223(2)*T+CR223(3)*T2
C233=CR233(1)+CR233(2)*T+CR233(3)*T2
C333=CR333(1)+CR3I33(*T+CR333(3)*T2
CA112=C111*C111%C222

CA113=C111*C111*C333

CA122=C111*C222*C222

CA123=C111*C222*C333

CA133=C111*C333*(333
IF(CAL12.LT.0D0.0R.CA113.LT.0D0.OR.CA122 LT.0D0.OR.
*CA123.LT.0D0.OR.CA133.LT.0D0) THEN

Z=0D0

RETURN

ENDIF

D3REP=1D0/3D0

CEFF=X1*X11*C111+3D0*X1 1*X2*(CA112)* D3REP(Y 12+(T—270D0)*.0013D0)
*+3.5X115X3*(CA113**D3REP*Y13+

3 *X1¥K22*(CA122)**DIREP*(Y 12+ (T—270D0)* 0013D0) +

6 S X 1 ¥X2FK35(CAL23)** D3REP*Y 123+3 *X 1*X33%(CAL3D** DIREP*Y 13+
WXODRKDFC202+3 FXIIRKAFCII34+3 A KR KIPCI33+ K KIIHC333
END

Hopuporpamya, peaymaymioinad cxeMy KapoaHo mis onpeneaeHns
dlﬂKTDpEl CAIMAEMOCTH I3 YPAaBHEHIIA COCTOAHIIA

SUBRQUTINE ITER2(P,T,Bm,Cm,Z)

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

BI=1D3*P/2.7715/T
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B0=BI*Bm

CO=BI**2*Cm
Al=1D0+B0
A0=1D0+1.5*(B0+C0)
AOL=AD*2—A1%+3
IF(AOL.LE.0D0) THEN
Z-0D0

RETURN

ENDIF

A=AD—ADL**0.5
A2=DABS(A)**(LD0/3D0)
IF(A.LT.0D0) A2=—A2
Z—=(1D0+A2TA1/AD)/3.
END

BLOCK DATA BDGRG?2
IMPLICIT REAL*8(A-I,0-7)

COMMON/BBLOK/BRI1HO0(3),BR11H1(3),BR11H2(3),BR22(3),BR23(3),

*BR33(3)CBLOK/CR111HO(3,CR1IHI(3),CR111H2(3),CR223(3),
*CR223(3),CR233(3),CR333(3) COMMON/ZETA/Z12,713,Y12,¥13,Y123
COMMON/MBLOK/GM?2,GM3,FA,FB,TO,R

DATA BR11H0/—.425468D0, 286502, —.462073D—5/,

* BRIIH1/.877118D—3,—.536281D—5,.881514D-8/,

* BRILIH2/—.824747D—6, 431436 D—8,—.608319D—11/,

* BR22/—.1446D0,.74091D—3,~.91195D—6/,

* BR23/—.339693D0,.161176D—2,—.204429D—5/,

* BR33/—.86834D0,.40376D—2,—.51657D—5/

DATA CR111HO/—.302488D0,.195861D—2,—.316302D—35/,

* CRL11H1/.646422D—3,— 422876D—5, 688157D—8/,

* CR111H2/—.332805D—6,22316D—8,—.367713D—11/,

* CR222/.78498D—2,—.39895D—4, 61187D7/,

* CR223/.552066D—2,—.168609D—4,.157169D~7/,

* CR233/.358783D—2, 806674D—5,— 325798D—7/.

* CR333/.20513D—2,.34888D—4,— 83703D—7/

DATA Z12/.72D0/,Z.13/—.865D0/,¥12/.92D0/, Y13/ 92D0/ Y123/1.1D0/
DATA GM?2,/28.0135D0/,GM3/44.01D0/,

* FA/22.414097D0/, FB/22.710811D0/,

* T0/273.15D0/,R/.0831451 D0/

END 46

ok hok ok ok sk ok ok ok sheok koo EE L

*

* Ho)mporpama pacueTa K03 HIIeHTa CRUMASMOCTH IPHPOIHOIO
rasa 1o ypaeHeHmro cocroamsa AGAS-92DC.

® % % %

*

ok hok ok ok skok ok ok ok sheok koo *ksk

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

REAL*§ KI KIJ, KD
COMMON/RM/RM/Y1/Y(19)/NC1/NC/NI1/NI(19)/EFI/EL(19), KI(19),
*GI(19),QI(19),FI(19)

*/INTER1/EL(19,19),UIJ(19,19), KIJ(19,19),GIJ(19,19)
*/EFD/ED(19),KD(19),GD(19),QD(19),FIX19)/7/Z.

RM=8.31448D0

IF(ICALC.NE.1) GO TO 3
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CALL COMPO1
IF(Z.EQ.0D0) GO TO 133
CALL PARINI

DO 75 I=1,NC
EI(D=ED(NI())
KI(I)=KD(NI(I))
GI(D=GD(NI(I))
QIIH=0QD(NI(D))
FI(I)=FD(NL(D)

DO 123 J=1,NC

IF(LGE.]) GO TO 123
EIN(LD=EL(NI(D,NI())
UL =ULI(NI(T), NI())
KU(LD=KII(NI(D),NI(T))
GI(LN=GII(NI(I),NI(])
CONTINUE

CONTINUE

CALL PARMII

CATI PHASEL

RETURN

END

SUBROUTINE COMPO1
IMPLICIT REAL*8(A-h,0-7)
DIMENSION ZNI(25),YI(25)
COMMON/YI/Y(19)/YI/YC(25)/NC1/NC/NT1/NI(19)/NPR/NPR
DATA ZN1/.9981D0,.997D0,.9834D0, 9682D0,.971D0,.9997D0,.9947D0,
* 9910, 993D0,.994D0,.985D0,.$45D0,.953D0,1D0, 91900,
*936D0, .876D0,.892D0,3*1 D0, 1.0005D0,1.0006D0,.9996D0,.9993 D0/
DO 100 I=1,25

YI(D=YC(])
YI(13)=YI(13)+YI(14)
YI{14y=0D0
IF(NPR.EQ.0D0) GO TO 5
YI(7=YI(L7) HYI(19)+YI(20)+YI(21)
YI(19)=0D0

YI{20)=0D0

YI{21)=0D0

SUM=0D0

DO 7 1=1,25

SUM=SUM +YI(I)/ZNI(I)
DO 9 I=1,25
YI(D)=YI(D)/ZNI(D)/SUM
VI =YI(D+YI(9)+YI(10)
YI(9)=0D0

YI(10)=0D0
YI(H=YI(H+YI(11)
YI(11)=0D0
YI(15)=YI(15)+YI(16)
YI(16)=0D0
YI(1H=YI(17)+YI(18)
YI(18)=0D0

NC=0

HC=0
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YSUM=0D0
DO 11 I=1,25
IF((I.GE.9.AND.ILE.1 1).0R I.EQ.14.0R . EQ.16.0R.L.EQ.18)
*UC=HC+1
IF(YI(D.EQ.0D0O) GO TO 11
NC=NC+1
NI(NC)=I-HC
Y(NC)=YI(I)
YSUM=YSUM +Y(NC)

11  CONTINUE
CALL MOLDO1(YD)
DO 13 I=1,NC

13 Y(D=Y(/YSUM
RETURN
END
SUBROUTINE MOLDOL(YI)
IMPLICIT REAL*8(A H,0-Z)
DIMENSION YI(25)
COMMON/Z/7,
Z=—1D0
YS=0D0
DO 1 1=9,25

1 YS=YSHYID
IF(YI(1).LT.0.65D0.0R YI(2).GT.0.15D0.0R.YI(3).GT.0.035D0.0R.
*YI(4).GT.0.015D0.0R YI(5).GT.0.01 5D0.OR.YS.GT.0.01D0) Z—0D0
IF(Y1(6).GT.0.2D0.0R. YI(7).GT.0.15D0.0R YI(8).GT.SD—5) Z=0D0
RETURN
END
SUBROUTINE PARIN1
IMPLICIT REAL*8(A-I,0-7)
REAL*8 KIJ
COMMON/INTER1/EIN(19,19), UL)(19,19), KIJ(19,19),GII(19,19)
DO 1 I=1,19
DO 1 J=1.19
EIN(I,])=1D0
ULI(L,H=1D0
KI(L=1D0

1 GI(LH=1DO0 EII(1,6)=0.97164D0
UTI(1,6)=0.886106D0
KIJ(1,6)=1.00363D0
EIN(1,7)=0.960644D0
ULI(1,7)=0.963827D0
KIJ(1,7)=0.995933D0
GI(1,7=0.807653D0
ELJ(1,3)=0.99605D0
ULI(1,3)=1.02396D0
EIJ(1,17)=1.17052D0
UILI(1,17)=1.15639D0
KIJ(1,17)=1.02326D0
GI(1,17)=1.95731D0
EIJ(1,18)=0.990126 D0
ELJ(1,5)=1.01953D0
EII(1,4Y=0.995474D0
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UILI(1,4)=1.02128D0
EII(1,10)=1.00235D0
EI(1.9)=1.00305D0
EIN(1,11)=1.01293D0
EIJ(1,12)=0.999758D0
EIJ(1,13)=0.988563D0
EII(6,7)=1.02274D0
UILJ(6,7)=0.835058D0
KLI(6,7)=0.982361D0
GII(6,7)=0.982746D0
EIJ(2,6=0.97012D0
ULJ(2,6)=0.816431D0
KIJ(2,6)=1.00796D0
EII(3,6)=0.945939D0
UIJ(3,6)=0.915502D0
ELJ(6,17)=1.08632D0
ULI(6,17)=0.408838D0
KIJ(6,17)=1.03227D0
E17(6,18)=1.00571D0
EII(5,6)=0.946914D0
ELJ(4.6)=0.973384D0
UIJ(4,6)=0.993556D0
EII(6, 10)=0.95934D0
ELI(6,9)=0.94552D0
EI(6,11)=0.93788D0
ELI(6,12)=0.935977D0
ELJ(6,13)=0.933269D0
ELJ(2,7)=0.925053D0
ULJ(2,7)=0.96987D0
KIJ(2,7=1.00851D0
GI(2,7)=0.370296D0
EII(3,7)=0.960237D0
EII(7.17)=1.28179D0
EII(7,18)=1.5D0
UIJ(7,18)=0.9D0
EILI(5,7)=0.906849D0
ELJ(4,7)=0.897362D0
ELJ(7,10)=0.726255D0
ELI(7,9)=0.859764D0
EII(7,11)=0.766923D0
EII(7,12)=0.782718D0
ELJ(7,13)=0.805823D0
EIJ(2,3)=1.03502D0
UIJ(2,3)=1.0805D0
KLJ(2,3)=1.00046D0
EIJ(2,17)=1.16446D0
ULN(2,17)=1.61666D0
KIJ(2,17)=1.02034D0
UIJ(2,5)=1.25D0
EII(2,4)=1.01306D0
UIJ(2,4)=1.25D0
ULI(2, 10y=1.25D0
EIJ(2,9)=1.00532D0
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ULI(2,9)=1.25D0
EIJ(3,17)=1.034787D0

EII(3.4)=1.0049D0

EIN(17,18)=1.1D0

EII(5,17)=1.3D0

ELJ(4,17=1.3D0

RETURN

END

SUBROUTINE PARMIL

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

REAL*8 K1 KIJ KM

INTEGER GN,QN,FN

DIMENSION EITM(19,19),GIIM(19,19)
COMMON/Y1/Y(19)/NCi/NC/EFI/EI(19),KI(19),GI(19),QI(19),FI(19)
*/INTER1/EI(19,19),UIJ(19,19), K1J(19,19),GI(19,19)
*/KM/KM/COEF1/B1(13),C1(53)/AN/AN(53)
*/GQFN/GN(53),QN(53),FN(53)/UN/UN(53)

DO 1 I=1,NC

EITM(I, D=EI()

GIUM(LD=GI(D)

DO 1 J=1,NC

IF(LGE.J) GO TO 1
EIM(LD=EL(LI)*(EI(I*EIJ)*.5
GUM(LH=GIILIHGID+GIT))/2.

CONTINUE

KM=0D0

UM=0D0

GM=0D0

QM=0D0

FM=0D0

DO 3 I=1,NC

KM=KM XY (D*KI(1)**2.5

UM=UM+Y(D*EI([)**2.5

GM=GM+Y(IY*GI(I)

OM=QM+Y(I)*QI(I)

FM=FM+Y(D)*2*Fi(])

KM=KM*KM

UM=UM*UM

DO 5 I=1,NC—1

DO 5 J=I+1,NC

UM=UM +2*Y(D*Y(*(UII(LI)**5— L DOY*(EII*EI(J))**2.5
GM=GM+2 *Y()*Y(N*(GL(LI)— LDO(GLD+GI())
KM=KM+2*Y(D*Y (1*(KI(L,T1*5—1 DO)*(KI(D*KI()**2.5
KM=KM** 6

UM=UM** 2

DO 7 N=1,13

BL(N)=0D0

DO 9 I=1,NC
BLN)=BLN)FY(D*Y(D*(GITM(I, )+ 1 DO—GN(N)**GN(N)*
HQI(D*QI(D 1 DO—QN(N)*QN(N)*(FI(I)+ 1 D0 FN(N))** FN(N)*
*ELTM(LD**UN(N)Y*KI(D* KI(D*KI(T)

DO 11 I=1,NC—1

DO 11 J=I+1,NC

39



TOCT 30319.2—96

11

7
13

134

an

40

BI(N)=BL(N)+2.*¥Y (Y (NH*(GIUM(LDN+1D0—GN(N)**GN(N)*
HQIM*QLIN+1DO—QN(N)*QN(NY*((FI(L*FI(1)** 3+
*1 DO—FN(N)**FN(N*EIM(LI**UN (N)*(KI(D)*KI(T))**1.5
CONTINUE

DO 13 N=§,53
CI(N)=AN(NY*(GM+1D0—GN(N)**GN(N)Y*(QM**2+ 1 D0—QN (N))**
*QN(NY*(FM+ 1 DO—FN(N)**FN(N)*UM**UN(N)
RETURN

END

SUBROUTINE PHASEL

IMPLICIT REAL*8(A-H,0-Z)
COMMON/Z/Z/RM/RM/T/T/P/P/AI1/AQ,Al/AN/AN(53)
*/COEF1/B1(13),C1(53)/COEF2/B,C(53)/UN/UN(53)
CALL PCONTI(P,T)

IF(Z.EQ.0D0) GO TO 134

B=0D0

DO 1 N=1,13

B=B+AN(N)/T*UN(N)*B1(N)

DO 3 N=8,53

C(N)=CL(N)/T**UN(N)

PR=P/5.

RO=9D3*P/(RM*T*(1.1*PR+0.7D0))

CALL FUNI1(RO)

Z=1D0+A0

RETURN

END

TlommporpamMmMa, PEaATH3YIOIIAT HTCPAIHOHHELT IPOIECC OMPENeTCHIIT
IUTOTHOCTH M3 YPaBHeHa cocTodu (MeTon Heroroua)
SUBROUTINE FUNI1(X)

IMPLICIT REAL*8(A-H,0-Z)
COMMON/P/P/RM/RM/T/T/AI1/AQ,Al

ITER=1

CONTINUE

CALL COMPLIL(X)

Z=1.D0+A0

FX=1.D6*(P—(1.D—3*RM*T*Z*X))
F=1.D3#*RM*T*(1.D0+Al)

DR=FX/F

X=X+DR

IF(ITER.GT.10) GO TO 4

ITER=ITER+1

IF(DABS(DR/X).GT.1.D-6) GO TO 1

CALL COMPLL(X)

RETURN

END

SUBROUTINE PCONTI1(P,T)

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

COMMON/Z/Z

Z=—1D0

IF(T.LT.250D0.0R. T.GT.340D0) Z=0D0
IF(P.LE.0D0.OR.P.GT.12D0) Z=0D0

RETURN

END
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SUBROUTINE COMPLL(RO)

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

REAL*S KM

INTEGER BN,CN

COMMON/KM/KM/COEF2/B,C(53)/BCKN/BN(53),CN(53), KN(53)/AI1 /AO, Al

ROR=KM*RO

S1=0D0

$2=0D0

$3=0D0

DO 1 N=8,53

EXP=DEXP(—CN(N*ROR*KN(N))

IF(N.LE.13) S1=S1+C(N)

S2=82+C(N)*BN(N)~CN(N#*KN(N)*ROR**KN(N))*ROR**BN (N)*EXP

S3=83+C(NY*(—CN(NY*KN(N)**2*K M*ROR**(KN(N)— | * ROR**BN (N)*

*EXP-+(BN(N)—CN(N*KN(N*ROR*KN(NH*BN(N)*KM*ROR**(BN(N)—1)*

*EXP—(BN(N)—CN(N*KN(NY*ROR*KN(NY)*ROR** BN(N)*EXP*CN (N)*KN(N)*

SKM*ROR*(KN(N)— 1)) AO1=B*RO—ROR*S1

AO=AQ1+82
Al=AO+AOL+RO*S3

RETURN

END

BLOCK DATA DCAGAS

IMPLICIT REAL*8(A-H,0-7)

REAL*$ KD

INTEGER BN,CN,GN,QN,FN

COMMON/EFD/ED(19),KD(19),GD(19),QD(19),FD(19)
*/BCKN/BN(53),CN(53), KN(53)/UN/UN(53)

*/ AN/AN(53)/GQFN/GN(53),QN(53),FN(53)

DATA ED/151.3183D0,244.1667D0,298.1183D0,337.6389D0,324.0689D0,
%99 73778D0,241.9606D0,296.355D0,370.6823D0, 365.5999 D0,
*402.8429D0,427 5391 D0,450.6472D0,472.1194D0,488.7633D0,
#2.610111D0,26.95794D0, 105.5348D0,122.7667D0/

DATA KD/.4619255D0, 5279205D0,.583749D0, .6341423D0, .6406937D0,
* 44791 53D0,.4557489D0,.4618263D0, 6798307D0,.6738577D0,

* 7139987D0,.7503628D0,.7851933D0, 8157596 D0, 8389542D0,
* 3589888 D)0, 3514916D0, 4533894D0, 41869540/

DATA GD/0D0,.0793D0,.141239D0, 281835D0,.256692D0,.027815D0,
* 189065D0,.0885D0,.36691 1 D0,.332267D0,.432254D0,.512507D0,

* $76242D0,.6486011D0,.716574D0,0D0,.034369D0, 03895300, 021 D0/

DATA QD/6*0D0,.69D0,12*0D0/,FD/16*0D0,1D0,2*0D0/

DATA AN/.1538326D0,1.341953D0,~2.998583D0,—.04831228D0,

* 3757965D0, 1.589375D0,—.05358847D0,2.29129D9,. 1576724 D0,

*— 4363864 D0,—.04408139D0,— 003433888 D0,.03205905D0,.02487355D0,
* 073322790, — 0016005730, 6424706 D0, —.41 62601 D0, —.06689957D0,
*2791795D0, 6966031 D0, —. 002860589D0, —. 008098836 D0,3.1 50547D0,
* 007224479D0,~ 7057529D0,.5349792D0,—. 07931491 D0, —1.418465D0,
*—5 99905D—17,.1058402D0,.03431729D0,—.007022847D0, 0249558 7D0,
* 04296818D0,.7465453D0,—.2919613D0,7.2946 16 D0,~9.936757D0,

*— 003399808 D0, —.2432567D0,.04987016D0,.003733797D0, 1.874951 D0,
*002168144D0, 6587164 D0,.0002055 18D0,.009776195D0, —.02048708 D0,
* 01557322D0,.006862415D0,—.001226752D0, 002850906 D0/

DATA BN/L3%1,9%2, 10%3,7%4,5%5,2%6,2%7,3%8 2%9/

DATA CN/740,6*1,2%0,7%1,0,9%1,2%0,51,0,4%1,0,1,0,6* 1/
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133
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DATA KN/7%0,3,3%2,2%4 %0 3% 2, 4%4,0,2%1,2%2, %3, 34 7%0,3%2,
*2%4.0),2% 2%4.0,2.0,2,1,4%2/

DATA UN/0D0,.5D0,1D0,3.5D0,—.5D0,4.5D0,.5D0,~6D0,2D0,3D0,2*2D0,
*11D0,—.5D0,.5D0,0D0,4D0,6D0,21D0,23D0,22D0,~ 1D0,—.5D0,7D0,— 1D0,
*60,4D0,1D0,9D0,~13D0,21D0,8D0,— 5D0,0D0,2D0,7D0,9D0,22D0,23D0,
*1D0.9D0,3D0,8D0.23D0,1.5D0,5D0,—.5D0,4D0,7D0,3D0,0D0,1 DO,0D0/

DATA GN/4*0,2*1,13%0,1,3*0,1,2%0,3*1,160,1,2*0,1,0,1,2*0/

DATA QN/6%0,1,3%0,1,9%0,1,0,1,8*0,1,4*0,1,4%0,1,0,1,2%0,1,5%0,1/

DATA FN/7%0,1,13%0,1,2%0,1,4*0,1,23*0/

END

skok kk ok skokok EEETEEEE] kK

* *

* TMommporpaMmMa pacdeTa Kosh@UIIHeHTa CRIMASMOCTH IPHUPoIHore  *

* rasa 110 ypaeHeHmo cocrosHmg BHUIL CMB. *

* *
EEEEEET T EEEEEEET ] EE E

SUBROUTINE VNIC(ICALC)

IMPLICIT REAL*$(A—H,0-Z)

REAL*S 1.17(8,8)

DIMENSION VC(8), TC(8),PII(8),DIJ(8,8)
COMMON/PARCD,/VCD(8), TCD(8),PIID(8)/ABL/ALI(10,8), BLI(10,8)
*/B/B(10,8)/RM/RM/Y/Y(8)/BM/BM(8)/NI/NI{8)/NC/NC/Z/Z
RM=8.31451D0

IF(ICALC.NE.1) GO TO 1

CALL COMPON

IF(Z.EQ.0D0) GO TO 133

CALL DDIN(DI,LIN

DO 75 I=1,NC

TC(D=TCD(NI(L)

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

PIN(T)=PIID(NI(I})

DO 123 J=1,NC

IF(L.GE.J) GO TO 123

DI, =DIJ(NI(D), NI(J))

LI(LN=LIJ(NI(D),NI(J))

CONTINUE

CONTINUE

CALL PARMIX(DLJ,LIJ,TC,VC,PIL PIM)

DO 27 1=1,10

DO 27 J=1.8

B(LJ)= AIJ(I I)+BIJ(I N*PIM

CALL

RETURN

END

SUBROUTINE COMPON

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

DIMENSION BMI(25),ROL(8), GI(8),YI(25)
COMMON/Y/Y(8)/BMM/BMM/BM/BM(8),YL/YC(25)/NI/NI(8)/NC/NC/NPR/NPR
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, 114.231D0,128.259 D0,
*142.286D0,4.0026D0,2.0155D0,28.01D0,31.9988D0/

DATA ROL/0.6682D0,1.2601D0,1.8641D0,2.4956D0,2.488D0,



100

3333
333

35

67

69

11

13
555

155

351

*1.1649D0,1.8393D0,1.4311D0/
DO 100 I=1,25
YI(H=YC(I)
IF(NPR.EQ.1) GO TO 333
BMM=0D0

DO 3333 I=1,25
BMM=BMM+YI(I)*BMI(I)
YS=0D0

DO 55 [=9,25
YS=YS+YI(D)
CONTINUE

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(9H+YI(10)
YI(H=YI(3)+YI(11)
YI(4)=YI(4)+¥S1
YSI=YIFYI(5)

TOCT 30319.2—96

IF(NPR.EQ.1.AND.YI(5).1.T.0.01 DO.AND.YS3.LT.0.03D0) YI(4)=YS3
IF(NPR.EQ.1.AND.YI(5).LT.0.01 DO.AND.YS3.LT.0.03D0) YI(5)=0D0
IF(NPR.EQ.0.AND.YI(5).LT.0.01 DO.AND.YS3.LE.0.03D0) YI(4)=YS3
IF(NPR.EQ.0.AND.YI(5).LT.0.01 DO.AND.YS3.LE.0.03D0) YI(5)=0D0

YI{6)=YI(6)+¥S2
IF(NPR.EQ.0) GO TO 555
ROM=0D0

DO 7 I=1,8
ROM=ROM+YI(I)*ROI(T)
DO 9 1=1,8
GI(D=YI(*ROI(T)/ROM
SUM=0D0

DO 111=1,8

SUM=SUM +GI(I)/BMI(I)
SUM=1./SUM

DO 13 I=1,8
YI(D=GI(I*SUM/BMI(D)
NC=0

YSUM=0D0

DO 155 I=1,8
IF(YL(D).EQ.0D0) GO TO 155
NC=NC+1

NI(NC)=I
Y(NC)=YLI)
YSUM=YSUM+Y(NC)
BM(NC)=BMI(D)
CONTINUE

CALL MOLDOI(YLYS)
DO 551 I=1,NC
Y(DH)=Y(D)/YSUM
RETURN

END
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SUBROUTINE MOLDOL(YLYS)
IMPLICIT REAL*8(A H,0-Z)

DIMENSION YI(25)

COMMON/Z/7,

Z=—1D0

IF(YI(1).LT.0.65D0.0R YI(2).GGT.0.15D0.0R YI(3).GT.0.035D0.0R.
*YI(4).GT.0.015D0.0R YI(5).GT.0.01 5D0.OR.YS.GT.0.01 D0) Z=0D0
IF(Y1(6).GT.0.2D0.OR.YI(7).GT.0.15D0.0R YI(8).GT.0.3D0) Z=0D0
RETURN

END

SUBROUTINE DDIJ(DIJ,LIT)

IMPLICIT REAL*8(A H,0 Z)

REAL*8 LIJ(8,8)

DIMENSION DIJ(8,8)

DO 1 =18

DO 1J=1.8

LIN(LT)=0.D0

DIJ(I,J)=0.D0

DII(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
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

LI3(1,2)=—0.074D0

LIJ(1.3)=—0.146D0

LIJ(1.4)=—0.258D0

LIJ(1.5)=—0.222D0

LI(1.6)=—0.023D0

LIJ{(1.7)=—0.086D0

LII(6,7)=—0.064D0

LIN(7.8)=—0.062D0

RETURN

END

SUBROUTINE PARMIX(DLJ,LLJ,TC,VC,PIL,PIM)

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

REAL*8 LIJ(8,8)

DIMENSION Y(8),DIJ(8,8), VCLI(8,8), TCLI(8,8), V13(8), TC(8), VC(8),
*PII(8),PILI(8,8)
COMMON/PARCM/TCM,VCM/Y/Y/NC/NC/PCM/PCM

DO 1 I=1,NC

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

DO 3 I=1,NC

VCI(L,=VC(I)

PILI(L, )=PIL(I)

TCIII,D=TC(D)



134
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DO 3 J=1,NC

IF(LGE.J) GOTO 3
VCI(ILD=(1.DO—LIJLIN*((VI3(DH+V13(I))/2.)%*3
PIJ(I,N=(VC(D*PIL(D)+VC(NH*PLLIN AVC(D+VCIY)
TCII(LNH=(1.DO—DILI(LI)*(TC(DH*TC())**0.5
VCU(J,I=VCU(LD

PIIJ(J,H=PIL(L])

TCIIJ,DH=TCII(1,])

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(DH*VCIJ(1,J)
PIM=PIM+Y(D)*Y(I)*VCLI(L,J)*PILI(LJ)
TCM=TCM+Y(D*Y(N*VCIJ(L,N*TCLI(I,I**2
PIM=PIM/VCM

TCM=(TCM /VCM)**0.5

PCM=8.31451 D—3*(0.28707D0—0.05559* PIMY*TCM/VCM
RETURN

END

SUBROUTINE PHASE

IMPLICIT REAL*8(A-H,0-Z)
COMMON/Z/Z/RM/RM/T/T/P/P/PCM/PCM/AI/AOQ, AL
IF(T.LT.250D0.0R. T.GT.340D0.0R.P.LE.OD0.OR.P.GT.12D0) THEN
Z=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.D0+AQ

RETURN

END

Tloomporpanya, peanu3yIoias HTePalHoHHBI IPOIECC OPEIeTeHIT
IUTOTHOCTH W3 YPaBHEeHMA cOCTOAHMA (MeTon HbioToHa)
SUBROUTINE FUN(X)

IMPLICIT REAL*8(A-H,0-Z)
COMMON/P/P/RM/RM/T/T/Al/AQ,AL

ITER=1

CONTINUE

NPRIZ=0

IF(ITER.NE.1) NPRIZ=1

CALL COMPL(X,T,NPRIZ)

Z=1.D0+A0

FX=1.D6*(P—(1.D—3*RM*T*Z*X))
F=1.D3*RM*T*(1.DO+A1)

DR=FX/F

X=X+DR

IF(ITER.GT.10) GO TO 4

45
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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,0-7)

COMMON/PARCM /TCM,VCM/Z/7Z

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=0D0

RETURN

END

SUBROUTINE COMPL(RO,T,NPRIZ)

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

DIMENSION B(10,8), BK(10)

COMMON/PARCM /TCM,VCM/B/B/AI/AO,Al

IF(NPRIZ NE.0) GO TO 7

TR=T/TCM

DO 1 1=1,10

BK(D)=0

DO 1 J=1,8

BK(D)=BK(I)+B(I,J)/TR**(J—1)

ROR=RO*VCM

AQ=0.D0

Al=0.D0

DO 33 I=1,10

D=BK(D*ROR**I

AO=AQ+D

AL=AT+H(I+1*D

RETURN

END

BLOCK DATA BDVNIC

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

COMMON/PARCD/VCD(8), TCD(8),PIID(8)/ABLI/ALI(10,8), BLI(10,8)
DATA TCD/190.67D0,305.57D0, 369.96D0,425.4D0,407.96 D0,
*125.65D0,304.1110,373.18D0/

DATA VCD/163.03D0,205.53D0,218.54D0,226.69D0,225 640,
*315.361D0,466.74D0,349.37D0/

DATA PIID/0.0006467D0,0.1103D0,0.1764D0,0.2213D0,0.2162D0,
%().04185D0,0.2203D0,0.042686 D0/

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

% 894094D0,1.144404D0,—.34579D0, . 1235682D0,. 1098875 D0,

*— 219306D—1,—1.832916D0,4.175759D0,~9.404549D0,10.62713D0,
*—3 080591 D0,—2.122525D0,1.781466D0,— 4303578 D0, — 4963321 D1,
* 347496D—1,1.317145D0,~10.73657D0,23.95808 D0, —31.47929D0,
*18.42846D0, ~4.092685D0,—.1906595D0, 4015072D0, —.1016264D0,
*—9129047D—2,—2.837908D0,15.34274D0,—27.71885D0,35.11413D0,
*-23.485D0,7.767802D0,~1.677977D0,.315796 1 D0,.4008579D—2,0.D0,
* 606878D0,—11.06722D0,12.79987D0,—12.11554D0,7.580666D0,
*—1 894086D0,4%0.D0,
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*—1.15575D0,3.601316D0,—. 7326041 D0,—1.151685D0,.5403439D0,
*5%0._D0,.9060572D—1,—.5151915D0, 7622076 D—1,7%0.D0,
* 4507142D—1,9%0.D0;

DATA BIJ/—.7187864D0,10.67179D0,~25.7687D0,17.13395D0),

*16.17303D0,—24.38953D0,7.156029D0,3.350294D0,—2.806204D0,
* 5728541 D0.6.057018D0,—79.47685D0,216.7887D0,—244.732D0,
*78.04753D0,48.70601D0,—41.92715D0,10.00706D0,1.237872D0,
*— 8610273D0,—12.95347D0,220.839D0,—386.4396D0,744 4021 D0,
*—447 0704D0.,99.6537D0,5.136013D0,~9.5769D0,2 4196510,
*2275036D0,15.71955D0,—302.0599D0,684.5968D0,§28.1484D0,
*560.0892D0, — 185.9581D0,39.91057D0,~7.567516 D0, —. 1062596 D0,
*0.D0,—13.75957D0,205.541D0,—325.2751D0, 284.6518 D0,
*—180.8168D0,46.05637D0,4*0.D0,
*6. 466081 D0,~57.3922D0,36.94793D0,20.77675D0,~12.5678 3D0,
*5%(0) D0,—.9775244D0,2.612338D0,— 4039629D0,7%0.D0,
2298833 D0,9*0.D0/

END
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HPHAOXKEHHE T

(ofinzamensroe)

IIPHMEPDBI PACYHETA KODPOUIMEHTA CKMMAEMOCTHA
ITPUTPOITHOTO T'A3A

I'.1 Moandumuposanneiii merox NX19
TInotroets mpu 0,101325 MTIa 1 293,15 K: 0,6799 Kr/M3

Coaepxanue:
AB0TA & i it e it e e e e e 0,8858 mon.%
MUAOKCHIA VITIEPOMA . o o v vvee e e oo e e e e e e 0,0668 moin.%
HABIEHEIE . . . ot it it et e et et e 2,001 MIla
TemmepaTvpa ... .. e 270,00 K
Kosddrnowent cxumaemoctst . ... ... L. 0,9520
JABIGHIIE . . o ittt e e e it e e 2,494 Mlla
TeMIEPaTYPA . . . o oot e e 280,00 K
Kosddrowent cxumaeMocTst © ... 0,9473
HABICIHE . . . . it et e e e e e e e 0,900 MTIIa
TeMIEPaTYPA . . . o oot e e 290,00 K
KozddrnmeAT CRIMAEMOCTH . . . . ..o et .. 0,9844

I'.2 ¥papnenne cocroauna GERG-91
TInotroets mpu 0,101325 MTIa 1 293,15 K: 0,6799 Kr/M3

Comepxanne:
ABOTA . o vt e e e 0,8858 mo01.%
MUAOKCHIA VITIEPOMA . o o v vvee e et e e e e e e e 0,0668 moin.%
HaBICHEIE . . . o it ot et e 2,001 MIla
TemmepaTvpa ... .. e 270,00 K
KosddrnreAT CRUMAEMOCTIL . . . . .ot e et ot 0,9521
JABIGHIIE . . o ittt e e e it e e 3,997 Mlla
TeMmueparypa ... .o 290,00 K
KosddrnmenT CRIMAEMOCTI . . .. oo e e e ... 0,9262
HABICIHE . . . . it et e e e e e e e 7,503 MTIla
TeMmmeparypa . .. ..o 330,00 K
KosddrnmenT crxumaeMocTst . ... ... ... 0,9244

TI'.3 Vpapnenne cocroauma AGAS-92DC
CocTaB IPHPOIHOTO Ia3a B MOJISPHBIX TIPOIEHTAX:

8 [ v 1 98,2722
) v ) = S 0,519
TIPOTIAH  © v o oo e e e e e e e e e e e e e 0,1607
H-OYTAH . .o ot e 0,0592
AB0T o it e e e 0,8858
IAOKCHIT VITIEPOMA « & v v v v e e ve e et e e e 0,0668
T (3= 1 < (R 0,0157
H-TEKCAH . . o v it et e e e e e e et e e 0,0055
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F78 1<) 1 v ) £ A 0,0016
H-OKTAH . . ottt e e e e e e 0,0009
eI . . L o e 0,0157
IInoTrocts mpu 0,101325 MITa i 293,15 K: 0,6799 I<T/M3
HABIEHEIE . . . o i ot et e et e e 2,001 MTIla
TeMmmeparypa . .. ..o 270,00 K
KosddrnmeAT CRIMAEMOCTIL . . . . ..ot e e e ot 0,9520
HaBIEHEE . . . o ittt it e et et et e e 3,997 MIla
TeMIEPaTYPA . . . o oot e e 290,00 K
KosddrnmeAT CRIMAEMOCTIL . . . . ..ot e e e ot 0,9262
HaBIEHFEIE . . . o i ot ot et e e e e s 7,503 MIla
TeMmmeparypa . .. ..o 330,00 K
KosddrnmeAT CRIMAEMOCTIL . . . . ..ot e e e ot 0,9246

T'.4 ¥pasnenne cocroauns BHHII CMB
Cocrap IpHPOIHOTO ra3a B MONSPHBIX MPOIEHTaX:

METAH & o vt e e et e e e e e e et e e 89,2700
) v ) = S 2,2600
IPOTIAE o i et e e e e e e et e e e e 1,0600
U-OVTAH . . o ottt e e 0,0100
B30T & o i e e e e e e e e e 0,0400
OHOKCHI VITIEPOIA © v v o v v e e e v et e e i e e e s 4,3000
CEPOBOTOPOI - - o« o v v e e e e e e e e e e e 3,0500
TIPOTTHIIEH .« & o o i oe et v e e e e e e e e e e e e e 0,0100
TInotroets mipw 0,101325 MTTa u 293,15 K: 0,7675 KT/M3
HABIEHTIE v o ot e e e e e e e et e e e 1,081 MIla
TemmepaTvpa ... .. e 323,15 K
Koah¢HimMeHT cXUMaeMOCTH . . ... ..ot 0,9853
HABIEHKE . . . oot e e e e 4,869 MIlIa
TemmepaTvpa ... .. e 323,15 K
Koah¢HimMeHT cXUMaeMOCTH . . ... ..ot 0,9302
HABIEHTIE . . . o it e e e e e 9,950 MIla
TemmepaTvpa ... .. e 323,15 K
Koah¢HimMeHT cXUMaeMOCTH . . ... ..ot 0,8709

49



TOCT 30319.2—96

ITPHAOXKEHHE T

(ofinzamensroe)

BIMAHUWE MMOTPEMTHOCTHA UCXOJHBIX JAHHBIX
HA ITIOT'PEHTHOCTD PACHETA KODPOPUITHEHTA CXKMMAEMOCTH
IIPUPOIHOTO I'A3A (IIPHMEPHI PACUETA)

A.1 Momudunuposannbii merog NX19

HcxomHsle qaHHBIE SuaveHm
(3a0aHHBIE TAPAMETPRI)
MIMIHWMaITBEHOE MAKCHMalbHOE | IIOIPEITHOCTI, %
Hasnerme, MITa 1,991 2,011 1,00
Tewmeparypa, K 269,30 270,50 0,35
[DIOTHOCTD, KI/M°
(0,101325 MIIa, 293,15 K) 0,6790 0,6808 0,25
Copepsxanne, Mo %:
asota (N2) 0,8769 0,8947 2,00
mrokcrga vrnepouna (CO2) 0,0661 0,0675 2,00

KoaddmmmenT cxumaemocti (cpentee snagenne) — 0,9520
IorpemrrocTs pacaera: mo dopmyne (82) — 0,09 %; no dopmyne (86) — 0,07 %.

.2 Vpasnenue cocroanna GERG-91

HcxomHsle qaHHBIE 3uavenns
(3a0aHHBIE TAPAMETPRI)
MITHIMATBHOE MaKCIMATbHOC |IIOTPCIITHOCTH, %
Hasnerme, MITa 1,991 2,011 1,00
Temmeparypa, K 269,50 270,50 0,35
IInorHoOCTE, Kr/M3
(0,101325 MIIa, 293,15 K) 0,6790 0,6808 0,25
Copepsxanne, Mo %:
asota (N32) 0,8769 0,8947 2,00
mrokcHma yorepona (CO2) 0,066l 0,0675 2,00

Koaddurmient cxumaemocti (Ccpearee 3nagenne) — 0,9521
IorpemrrocTs pacuera: mo dopwryne (82) — 0,09 %; oo dopmyae (86) — 0,09 %.
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Hcxomusie gaHHBIE JHauennA
(3amaHHBIE TIAPAMETPEL)
MITHUM AJIBEH OC MAaKCHMAITBEHOE TIOCTPEIITHOGCTEL, %

Hasnerme, MIIa 1,991 2,011 1,00
Temmneparypa, K 269,50 270,50 0,35
Copnepxarnme, Mo %:

merana (CHg) 97,2722 99,2722 2,00

atara (C2Hg) 0,5030 0,5288 5,00

nporana (C3Hg) 0,1607 0,1607 —

n-Ovrana (r-CaH o) 0,0592 0,0592 —

asora (N2) 0,8769 0,8947 2,00

mrokerma vrnepoxa (CO3) 0,0661 0,0675 2,00

n-nierTana (r-CsHi2) 0,0157 0,0157 —

u-rexcana (#-CgHia) 0,0055 0,0055 —

n-renrana (v-C7Hig) 0,0016 0,0016 —

n-oxrtada (#-CgHig) 0,0009 0,0009 —

renris (He) 0,0157 0,0157 —

Koaddurmirent cxumaeMmocTi (cpearee 3nagenne) — 0,9520
Ilorpemocts pacaera — 0,08 %

1.4 ¥papuenne cocrosnns BHHUIL CMB

Hexopgdsie gaHHbIE SHaueHPLT
(3amaHHEIC TIAPAMETPEL)
MITHITM A/TBH O MAKCIMAaJIbHOC | IIOTPCIIHOCTI, %

Hasnerne , MIIa 1,076 1,086 1,00
Temmneparypa, K 322,65 323,65 0,31
Conepxarre, Mo %:

merara (CHy) 88,3700 90,1700 2,00

stana (CaHg) 2,2030 2,3170 5,00

nponana (CsHg) 1,0600 1,0600 —

u-Gyrana (u-CaHjg) 0,0100 0,0100 —

azora (Nz2) 0,0396 0,0404 2,00

mrokenaa yrmepoaa (COj) 4,2570 4,3430 2,00

ceposomopona (H»S) 3,0500 3,0500 —

nponrnera (CiHg) 0,0100 0,0100 —

KoahdmumeHT cxxuMaeMocTH (cpenHee 3HaTeHHe) — 00,9853
Ilorpemocts pacaera — 0,03 %
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