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rocCTt 30319.2—-96
MEXTOCYJAZAPCTBEHHHBU CTAHAAPT

TA3 IPUPOHLIN. METOABI PACYETA GU3NUECKAX CBOMCTB
Ounpenenenne ko3gpunueHTa CXKHMAEMOCTH

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

Harta BBesenus 1997—07—01

1 HASHAYEHME U OBJIACTb IPUMEHEHUA

Hacrosiiumii crtaHmapT yCTaHABIWBAeT 4YETHIPE MeEToZa OIIpeleIeHUs
x03¢ddULMEHTa CXXUMAEMOCTH TIPUPOIHOTO ra3a: MPU HEU3BECTHOM ITOJI-
HOM KOMIIOHEHTHOM COCTaBe TIPMPOXHOTO rasa (JiBa METONA) ¥ U3BECTHOM
KOMITOHEHTHOM COCTaBe.

CraHzapT YCTaHaBIMBaeT MPEATIOYTUTEAbHBIE OGNACTH MPUMEHEHUS
KaXIOTO METOAA N0 U3MepsSeMBbIM IIapaMeTpaM (JaBjieHWe, TEMIEpaTypa,
IUIOTHOCTb MIPUPOXHOTO rasa NMpH CTAHAAPTHBIX YCJIOBMSX U KOMITOHEHT-
HBI COCTaB NPHMPOAHOIO rasa), OHAKO HE 3aIpellacT HCIIONb30BaAHUE
J1060T0 U3 METONOB U B APYTUX 00JACTAX.

JolryckaeTcss npuMeHATH JII0OBIE ApYTHe MeTOAb! pacueTra Koadduiu-
€HTa CXKMMAEeMOCTH, OHAKO IOTPELIHOCTb pacyeTa KoadduIIMeHTa CXKU-
MaeMOCTH IO 3TUM MeTOHaM He HOJIXHA IPeBBIUIATh ITOrpEeIIHOCTEN,
[PUBEACHHBIX B HacToseM cTanmapte (cM. 3.2.1).

Hcroonbs3yeMble B HACTOSILEM CTAHIAPTE ONpPeENeTEHMST M 0603HAYEHUS
MpUBEAEHHI B COOTBETCTBYIOIMX pa3nenax F'OCT 30319.0.

2 HOPMATHBHBIE CCBLIKU!

B HacToslueM cTaHAApTe UCHOIb30BAHBI CCHUIKM Ha CAEAYIOIUME CTAH-
JApThL:

TOCT 30319.0—96 T'aa npuponHbiit. MeTogbl pacyera PU3MYECKUX
cBoycTB. OOLIUe MOJOXECHUS.

TOCT 30319.1—96 TI'az npupoaHsiit. MeTtogsl pacyeta (pU3MIECKUX
cBojicT. Onpenenenye GUINUECKUX CBOMCTB IPUPOJHOIO Ia3a, ero KoM-
TIOHEHTOB M MPOAYKTOB ero mepepaboTKu.

Hznaume opmumansnoe
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3 OIPEJENEHVE KODPOUILIMEHTA CKUMAEMOCTH

3106w e NMONOXEHUSA
KoadduuueHT cxnmaeMocTi BHYUCISIOT N0 dopmyrie

K=zvz2, )

Te Z ¥ 7, — GaKTop CXUMAEMOCTH COOTBETCTBEHHO IPX paboyux K CTaH-
JAPTHBIX YCJOBHSAX.

Paboune ycioBHsI XapakTepu3ylOTCS TAKMMH JABJICHHIMM M TeMIlepa-
TypaMu, KOTOpBIE ONPEAENSIIOTCS U3MEpPeHUsMM B Tpolecce HoObMu,
repepabGoTK! M TPaHCIIOPTHPOBAaHUSA NpHpPoOHOro rasa. JlasneHue p, U
TeMnepatypa T, pu cTaHZapTHLIX yeiaoBusix npyeeneHbl B FOCT 30319.0.

32MeTtons pacyeTa Ko3dPULHUEHTA CXNUMAEMOCTH

3.2.1 Ilpedenw: npumenumocmu memodoe pacuema u HOzpestHOCMU pacve-
ma kospguyuenma cocumaemocmu

B Tabnuue 1 nprBeseHs! o6IKMe pe3ybTaThi apodaliy METOIOB pacyera.
Arnpo6atiyisi mposeJicHa Ha OOLLMPHOM MacCHBE BBICOKOTOYHBIX IKCIEPHUMEH-
TABHBIX JAHHBIX 0 GaKTOpe CXMUMAEMOCTH TIpuporHoro rasa [1-12].

ITorpeirHocTs MaHHBIX He npessiiiaer 0,1 %.

g pacuera K03dGUUMEHTA CXUMAEMOCTH MPUPOMHOTo rasa mnpu
OIIpeie/IEHUHU ero pacxona Heo6XOMUMMO NMPYMEHSATE CAEAYIOLME METOIbI:

1) MomguduumponaHHpri Meton NX19 Mom. Uit MPUPOAHBIX rd30B C
IUIOTHOCTHIO p,= 0,668 — 0,70 xr/mM3 B uHTEpBae TemriepaTyp 250 — 290 K
u aapneHuit 1o 3 MIla; morpemtHOCTh pacyeTa KoadduilMeHTa cxumae-
MOCTH B 3TUX JUAla30HaX mapaMeTpoB He npesbiuaeT 0,11 % ; ykasaHHbIe
JHMAITa30HbI TapaMeTPOB XapakKTePHbI ISl H3MEPEHUS PacXoid M KoXuye-
CTBA ra3a IpHU ero pacrpencyieHuy MoTpeGUuTeIM;

2) monuduuuponaHHoe ypaBHeHue coctossHmsi (YC) GERG-91 mox.
[13, 14] u YC AGA8-92DC [15] m1a mpUpONHBIX ra30B € IUIOTHOCTBIO
p.=0,668 — 0,70 kr/M?, He conepXalx cepOBONOPON, B MHTEpBaJle TEM-
nepatyp 250 — 330 K u masnenuit no 12 MIla; nmorpemHocts pacdera
Ko3(hGUIMEHTa CXUMAEMOCTH B 3THX JMAia30HAX MAPaMeTPOB He MIPEeBbi-
mraet 0,11 % ; ykazaHH»bIe AMANa30Hb! APAMETPOB XapaKTEPHbI IIpU M3-
MEpeHHH pacxoja M KOJMYECTBA TpPAHCIIOPTHPYEMOrO Trasa [0
MarucTpajJbHbIM ra3onpoBOLaM;

3) ypasnenue cocrosiiusgs BHUILL CMB g ripupOaHbIX ra30B € IUIOT-
HocThio p.=0,70 — 1,00 xr/M> B unTepBane Temnepatyp 270 — 340 K u
napneHuit go 12 MIla; morpemHocTs pacdera KoaddUIMEHTA CXUMae-
MOCTH B 3THX AMAIIa30HAaX MapameTpoB He rpesbiaer 0,19 % (npupoaHeiit
ra3 He coIepXuT cepopopopon) u 0,36 % (ras ¢ cepoBOLOPOAOM nq
30 mMon.%); ykasaHHble TMANa30HbI 1ApaMETPOB XapaKTepHbI IS U3Mepe-
HUA pacxXofia U KOJMYecTBa rasa npu ero no0ei4e u nepepaboTke.
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Tatawmua | — Pesyasrars anpoGauny Meronos pacyera Koa(pduiMeHTa CXMMacMOCTH TIPUPOIHOTO Tasa

OTIUTOHEHHUS OT 3KCTIEPUMEHTATbHBIX
aH
Meroz pacyera Pe, KT/M° T K p, MIla HIZ.I:TFS%I’H;{) HAHHEI
Scucr, % 5=, %

NX19 mon. 0,67 — 0,70 250 — 290 0,1-—3 0,11 —0,01 +0,06 —0,07
270 — 310 25—8 0,18 0,01 +0,37 —0,09

290 — 330 6,0 — 12 0,21 0,01 +0,33 —0,08

0,69 — 0,76 270 — 290 0,1 —3 ] 0,13 0,01 +0,14 —0,13

270 — 310 25—8 | 0,40 0,11 +0,56 —0,29

290 — 330 6,0—12 1 0,52 —0,03 +0,84 —0,40

0,75 — 0,82 270 — 290 0,1 -3 0,52 0,18 +0,71 —0,16

270 — 310 2,5—8 1,48 0,45 +2,51 —0,34

290 — 330 6,0 — 12 1,72 0,54 +2,24 —0,40

074 —1,00 | 310—340 | 0.1— 11 0.62 —0,18 +0.53 —0.79

(cMmecu ¢ H)S)

yC 0,67 — 0,70 250 — 290 0,1—3 0,11 0,01 +0,13 —0,02
GERG-91 moa. 270 — 310 25—8 0,11 0,01 +0,11 —0,06
290 — 330 6,0—12 0,11 0,01 +0,10 —0,06

0,69 — 0,76 270 — 290 0,1—3 | 0,12 -0,01 +0,07 —0,17

270 — 310 2,5—8 0,15 —0,01 +0,13 —0,43

290 — 330 6,0—12 ! 0,16 0,02 +0,16 —0,34

0,75 — 0,82 270 — 290 0,1—3 0,14 0,02 +0,26 —0,10

270 — 310 | 2.5—8 0,15 —0,01 +0.28 031

290 — 330 6,0 —12 0,18 0,01 +0,65 —0,19

0,74 — 1,00 310 — 340 0,1 —11 2,10 —0,66 +0,06 -3,10

(cmecu ¢ HaS)

7°61£0¢ 1LOOJ
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Oxonyanue mabauust 1

OTK/IOHEHHS OT 3KCHEPUMEHTATBHBIX

Merox pacueTa pe, Ki/M T.K p, MIa }ggs%m;é s
Scucer, % 8:’““, %

yC 0,67 — 0,70 250 — 290 0,1—3 0,10 —0,01 +0,01 —0,02
AGAS8-92DC 270 — 310 2,5—8 0,11 —0,01 +0,07 —0,06
290 — 330 6,0 —12 0,10 0,01 +0,04 —0,04

0,69 — 0,76 270 — 290 0,1 —3 0,12 —0,01 +0,06 -0,18

270 — 310 2,5—8 0,16 —0,03 +0,16 —0,43

290 — 330 6,0 — 12 0,14 —0,02 +0,11 —0,31

0,75 — 0,82 270 — 290 0,1 -3 0,13 0,01 +0,25 —0,09

270 — 310 25—8 0,17 —0,03 +0,31 —0,24

290 — 330 6,0 — 12 0,15 —0,01 +0,24 —0,17

0,74 — 1,00 310 — 340 0,1 — 11 1,30 —0,38 +0,06 —1,88

(cMmecu ¢ HaS)

yC 0,67 — 0,70 250 — 290 0,1 -3 0,13 —0,03 +0,01 —0,07
BHHI[ CMB 270 — 310 25—8 0,14 —0,04 +0,03 —0,11
290 — 330 6,0 — 12 0,11 —0,01 +0,05 —0,07

0,69 — 0,76 270 — 290 0,1 -3 0,14 —0,03 +0,06 —0,17

270 — 310 25—8 0,16 —0,03 +0,13 —0,33

290 — 330 6,0 — 12 0,14 —0,01 +0,13 —0,22

0,75 — 0,82 270 — 290 0,1 —3 0,14 0,01 +0,25 —0,09

270 — 310 25—8 0,16 —0,02 +0,17 —0,22

290 — 330 6,0 — 12 0,19 0,03 +0,28 —0,15

0,74 — 1,00 310 — 340 0,1 — 11 0,36 0,10 +0,54 —0,24

(cmecu ¢ HaS)

96—7°61€£0£ LDOI
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Meton NX19 mon. u ypaBHenue coctossHus GERG-91 moa. moryr
ObITh KCTIONB3OBAHBI NIPH HEW3BECTHOM MOMHOM KOMITOHEHTHOM COCTaBe
MPUPOIHOrO Trasa, pacyeT IO 3THM METONAM He TpebyeT MpUMEHEeHUs
SBM.

Pacyer o ypasaenusiM cocrosinust AGA8-92DC u BHUII CMB moxer
OBITH OCYLLECTBJICH TOJIbKO ITpY Hammiuu DBM 1 U3BeCTHOM MOJHOM KOM-
ITOHEHTHOM COCTaBe [IPUPOJHOIO ra3a, [IPY ITOM JOJDKHBI GbITh BbIAEPXaHbI
CJIETYIOLIHAE TUATIA30HbI KOHLIEHTPALMii KOMIIOHEHTOB (B MON.%):

METaH 65 — 100 3Tad <15
nponad <3,5 GyTaHbl <15
a30T <15 IDHOKCcHI yraepona < 15
ceposogopoxn < 30 (YC BHUUCMB) 1 < 0,02 (YC AGA8-92DC)

ocTaipHpie <1

B o6nacti nasnenwmii (12 — 30) MIla u remneparyp (260 — 340) K s
pacueta koaddbUIMeHTa CXUMIEMOCTH TOMYCKAETC MPUMEHATE YpaBHe-
uust cocrossHusas GERG-91 mon. u AGAS8-92DC. IlorpermHocTts pacyera
KoadbuiMeHTa CXUMaeMOCTH INPHPOXHOrO rasa B yKa3aHHOI o6nactu
IaBleHUN U TeMmnepatyp cocramisier: it ypasHenuss GERG-91 mon. —
3,0 % [14], nns ypaBHenus AGA8-92DC — 0,5 % [15].

BrI6op KOHKpETHOTo MeToja pacdera KoadbduiueHTa CKXUMAEMOCTH
JIOMYCKAETCH ONPEIe/IATh B KOHTPAKTE MEXAY MOTPeGHTEIEM IIPUPOIHOIO
ra3a ¥ ero MOCTABUIMKOM € YYETOM TpeOOBAHUI HACTOSINEro CTAHAAPTA.

B Tabnuue 1 npuHSTH caenyoomne 0603HaYeHM:

1) 8 ycr — CHCTEMATUYECKOE OTKJIOHEHHME OT 3KCIICPMMEHTAIbHBIX
JTaHHBIX

N
1
Sener =3 Z 85 (2)

i=1

2) §MaKe — MaKkCUMAaIbHOE OTKJIOHEHME B /- TOUKE 3KCIIEPUMEHTAJIb-
HBIX JaHHBIX

8= 100 [(Kpacq, i~ Kaxcn, i)/Kaxcn, i I, 3)

rie Kyaey 1 Kygen — COOTBETCTBEHHO PACUETHBIN M 3KCIIEPMMEHTAIbHbIM
K03bPUIIUEHTHI CKUMAEMOCTH;

3) & — morpelHoCTh pacyera KoadduuueHTa cxumaemoctu o MCO
5168 [16]

0,5

2 2 2
&= [Bcncr +(2 6cr) + 531(cr1jl s C))
Toe 80’1‘ ~— CTaHHAPTHOE OTKJIOHEHHUE, KOTOPOE BBMMUCIIACTCA U3 BBIPAXCHMS
5
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N
0,5
b= 7y 2 i~ S’ (5)
i=1

84xen — TIOIPEIIHOCTb IKCIIEpUMEHTAIbHBIX KaHHBIX (0,1%).

3.2.2 Mooughuyupoeannwit memod NX19 mod.

B coortBetcTBUMU ¢ TpeGoBaHusaMM cTanjgapra I'epmanuu [17] pacuer
¢dakrtopa cxumaeMoctu Mo MmomuduuupoaHHomy Mmetony NX19 mon.
OCHOBAH Ha KCIIOJIb30BAHUN ypaBHEHMS CJIEAYIOLIEro BUIA

[ |, 0.00132 ]’
. 1 p,

z= g . 35 (6)

B" >+ 6o
te B, =| By + (B3 + B} )*%]"”, ™
By=0y(0; - 6%)+0,10,p, (F- 1), ®)
B, =20,/3-6}, )
8, = [T2(1,77218 - 0,8879 7, ) + 0,305131} 6,/ T,* , (10
0, = T>/[ T2 (6,60756T, — 4,42646) + 3,22706] . an

Koppektupyiouu MHoxuTensb F B 33aBUCUMOCTH OT UHTEPBAJIOB Mapa-
METpoB p, ¥ AT, BEMHCIAIOT Ho PopMynam:

npu 0<p, <2 0<AT,<0,3

o204 T,

F +11-10°A T3 [ p, 2,17 - p,+ LAA T2, (12)

npu 0 <p, < 1,31 —0,25<AT, <0
F=7510%2% (2-¢®8%) 41,317 p, (1,69 - p2 ) AT,*,  (13)
mpu 1,3<p, <2u—0,25<AT,<0
F=75.107p% (2 - ¢2°47.) + 0,455(1,3- p, ) (1,69 - 2% - p2 ) x
x {AT(0,03249 + 18,028AT> ) + AT2(2,0167 +
+ AT%(42,844 + 200AT2 )}, (14)

rne AT, = T, — 1,09.
IMapametpsi p, u T, ONPENENSIOTCS 1O CIIELYIOLAM COOTHOUIEHUSIM:
Pa=0,6714 (p/py ) +0,0147 s)



T'OCT 30319.2—-96

T,=0,71892 (T / Ty ) +0,0007 , (16)

TIe prx U T — TMCeBOOKPUTHYECKHE 3HAYEHUS JABJICHUS U TEMIIEPATYPEL,
onpefaensieMele o dopmynam (48) u (49) TOCT 30319.1, a umeHHoO:
P = 2,9585 (1,608 — 0,05994p, + x, — 0,392 x, ), 17
Tk = 88,25 (0,9915 + 1,759p, — x, — 1,681 x,). (18)
B dopmynax (17), (18) BMecTO MONSIPHBIX JOJIel AMOKCUIA YIJIepoaa U
a30Ta JOTYCKAETCsl IPUMEHSTh UX 00beMHBIE JOMH (1, U 1,).
Koad¢uumeHt cXruMaeMOCTH NPUPOTHOTO ra3a BhIYUCISIOT 0 ¢op-
Mmyne (1), mpu 31oM GaKTop CXUMAEMOCTH TIPH PaboYMX U CTAHIAPTHRIX
YCJIIOBHSAX pacCYUTHIBAIOT 1o dopmynaM (6) — (18). Jomyckaercst paccuu-
TBHIBATh (AKTOp CKMMAEMOCTH IIPY CTAHNAPTHBIX YCJIOBMSIX 10 dopmysie
(24) IT'OCT 30319.1.
3.2.3 Modugpuyuposannoe ypasnenue cocmosnus GERG-91 moo.
EBporielickast IpyIlmna ra3oBbIX MCCIAEHOBaHUN Ha $a3e 3KCIEpUMEH-
TaJBHBIX JAHHBIX, COOpaHHbIX B [12], ¥ YpaBHEHUS] COCTOSIHUS BUPHANb-
Horo Tuna {18}, paspaGotana u onybnukosaia B [13, 14] YC

z=1+ B, p, + C,p2, (19)

rae B, u C,, — koadouuments YC;
Py — MOJISIPHAS TUTOTHOCTh, KMOJTh/M>3,
KoaddunueHrsl ypaBHEHMSI COCTOSHUSI ONPEAENSIOT U3 CIIEAYIOIIMX
BBIPAXECHUN:

B,=x2B,+x,x,B" (B + B)— 1,73 x,x,(BB)" +
+x2B,+2x,x,By + x1B;, (20)

Cp=x3C +3x2x,C(CL C)/ + 2,76 x2x,(CL C)'/* +
+3x,x3 C(CCP ) + 6,6 x,x,x, (GGG ) +2,76 x, x;(GC ) +

+x3 G +3x2x, Gy +3x,x; Gy + x5 Gy, @n
Il X, — MOJISIpHAs IOMA SKBUBAIEHTHOTO YIIEBOIOPO/A
X =1—x,—x, (22)

B, = —0,425468 + 2,865 - 107> T — 4,62073 - 107 T +
+(8,77118 - 10~* — 5,56281 - 107° T'+ 8,8151.107° T?) H +
+ (—8,24747 - 1077 + 4,31436 - 10~° T— 6,08319 - 1072 T%) x H?, (23)
B, = —0,1446 + 7,4091 - 10~* T—9,1195- 107" T?, (34)
By; = —0,339693 + 1,61176 - 107> T—2,04429 . 1076 T2, (25)
7
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B; = —0,86834 + 4,0376 - 10> T— 5,1657 - 107 T2, (26)
C, = —0,302488 + 1,95861 - 10~ T— 3,16302 - 107° 7% +

+ (6,46422 - 107 — 4,22876 - 107° T'+ 6,88157 - 107° 7% H +
+(—3,32805- 1077 + 2,2316 - 10~ T—3,67713 - 1072 T} x H?, (27)
C,= 7,8498- 107> —3,9895.107° T+ 6,1187 - 108 T2, (28)
Cy= 2,0513-107° + 3,4888 - 10° T—8,3703 - 10~* T2, (29)
Cyps = 5,52066 - 107> — 1,68609 - 10~° T+ 1,57169 - 10~° T2, (30)
Cyy3 = 3,58783-107° + 8,06674 - 10~° 7— 3,25798 - 10~° 72, (31)

B = 0,72+ 1,875-107° (320 — N2, (32)
C* = 0,92 + 0,0013 (T — 270). (33)

B dopmynax (23), (27) H pacCYUTHIBAIOT 110 BHIPAXKEHHUIO
H= 128,64 + 47,479 M,, 34)

rae M, — MoJsIpHAsi Macca 9KBUBAJICHTHOIO YTEBOAOPOJA, 3HAYEHUE KO-
TOpOU OIpeneNseTcss U3 BEIPAXEHUS

M, = (24,05525 7, p, — 28,0135 x, — 44,01 x,)/x,. 35)

B BeipaxeHuu (35) MOJSIPHYIO ZOJMIO SKBMBAJEHTHOIO YIjeBOAOpONa
(x,) PacCCYMTHIBAIOT C MCIIONL30BaHUEM GopMynsl (22), a dakTop cXUMa-
€MOCTH ITIpH CTaHAAPTHBIX YCIOBUSIX (Z.) paccuuTeiBaoT o dopmyie (24)
I'OCT 30319.1, a umeHHO

= 1—(0,0741 p, — 0,006 — 0,063 x, — 0,0575 xy)z_ (36)
ITocne onpeneneHust KoaddUIMEHTOB ypaBHEHUs: cocTosiHus (19) B,

U C,, pacCYUTHIBAIOT (DAKTOP CKMMAEMOCTH IMPHU 3afaHHbIX JABJICHUU
(p, MIla) u Temneparype (7T, K) mo dopmyie

2= (1 +4,+ 4,/4,)/3, 37
rae
Ay=[ty- A} - 451, (38)
A= 1+15(B, + (), (39)
A =1+ B, (40)
By= b B,, (41)
C= b C, (42)
b =10 p/(2,7715 T). 43)
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KoappuuueHT CXMMaeMOCTH INPUPOJHOrO rasa pPacCYMTHIBAIOT IO

dopmyne (1), a uMeHHO
K=1z/z. 44

@DaKTop CXUMAEMOCT! NPH CTAHAAPTHBIX YCIOBUSIX L, PACCIMTHIBAIOT
Takxe Mo popmynam (37) — (43) npM 3aIaHHBIX JABJIEHUM p, U TEMIlepa-
type T.. JoIyckaeTcs: pacCUMTHIBATh HaKTOP CXUMAEMOCTH IIPH CTAHAAPT-
HbIX ycnosusix o dopmyne (24) TOCT 30319.1.

3.2.4 Ypaenenue cocmosnus AGA8-92DC

B npoekre cragpapra ISO/TC 193 SC1 Ne 62 [15] Amepm(aﬂcxon
TazoBoi1 Acconmanmeit g pacyeta hakropa CXMMAEMOCTH TIPEIJIOKEHO
HCTIONB30BATh YPABHEHHE COCTOSTHUS

13 53
2=1+Bpy—py 2 Cp+2 Cp (by—cakyolr) plrexp (—c, pkr), (45)
n=8 n=38

rae Bu C; — xosdpduuments YC;
Py — MOJISIDHAs TUTOTHOCTh, KMOJIb/M3.
KoHcranrts! {b,, c,, k,} YC (45) npuseneHs! B Tabmmne A.1.
Ecnm cocTaB rasa 3aIaH B OOBEMHBIX JOJISX, TO MOJISIPHBIE HOJH pac-
cuuThIBatores no dopmyne (12) 'OCT 30319.1.
[IpuBeneHHYIO IUIOTHOCTh ONPENEIIIOT 1o dopMyIe

Pu=Kn Py (46)

Tlapamerp K,, Beraucisitor mmo ¢opmyne (53).
Koasdduuuentst YC paccYUTHIBAIOT U3 CIEIYIOUIUX COOTHOMIEHMI:

13 N N
B= Z a, T Z Z X% (Gy+1-8,)4(QiQ+ 1 - g, )% x

n=1 i=1j=1 .
x [(FF)YY + 1= fi} I Bl (KK, (47)
Gr=a,T™(G+1-g,)5(Q*+1-g,)"(F+1-f,)=U",  (48)

rne N — KonMyecTBO KOMIIOHEHTOB B IIPUPOIHOM Tase.

KoHcraHTs! {a,, U,, &, 4y [} ¥ XapaKTepHEIe IapaMeTPbl KOMITOHEHTOB
{E;, K;, G;, O, F} B dopmynax (47), (48) npuBeaeHb COOTBETCTBEHHO B
tabnuuax A.1 m A.2.

Bunapusie napamerpst {E;, Gy} n napametpst {U, G, K, O, F} paccun-
THIBAIOT C UCIOJIB30BAHHEM cnexyxoumx YpaBHEHMii:

E; = E; = E; (EE)"™, (49
(i)
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G,-j = Gji = G,; (G + Gj)/z’ (50)
(i#)
N 2 N-1 N
U =[Z x,-E,?’S} +2 2 X xx(U-D@EEY, (51
i=1 i=1 j=i+l
N N-1 N
G=2 %G + 2 2 xx(G; - 1) (Gi+ G)), (52)
i=1 i=1 j=i+l
N 2 N-1 N
K= X xk>»| +2 X 2 xxgK&-DEK?, ©3)
i=1 i=1 j=i+l
0=2%0;, (54)
i=1
N
F=2xF, (55)
i=1
e {E,f, Gj, Uy, Kj} — napametpst O6uMHapHOro B3aWMOACHCTBHUS, KOTO-

pbie naHbl B Tabnuue A.3.

s pacyera akTopa CXUMAaeMOCTH [0 ypaBHEHMIO cocTostHMs (45)
HEOOXOAUMO OIPEAENAUTH IUIOTHOCTS p,, NIPY 3aIaHHbIX AaBieHuu (p, MIla)
u remueparype (7, K).

ITnorHocTs p,, u3 YC (45) onpenensitor o metony HeloToHa B criemry-
IOILEM UTEPALIHOHHOM IIPOLIECCE:

1) HaYaJIbHYIO ILIOTHOCTD OIpENesioT 1o GopMyie

6= 9.10° p/[R T (L1 p, + 0,7)], (56)

CA¢ NPUBEACHHOC NAaBJICHWE BBIYHUCIISIOT U3 BbIPAXCHUA
Pn= P/5 (57)
2) IUIOTHOCTb Ha k-M UTEPAIMOHHOM LIIAre ONPEAeNIOT U3 BEIPAKEHUI
M@= [10°p— RTZ4 V. ofEM/RT (1 + 4], (58)
Q= oV + 200, (59)

rae z ®=1) paccuutbiBaror u3 YC (45) npy IUIOTHOCTH HA MTEPALOHHOM
urare (k-1), T.e. npu pﬂ“l), a 6e3pa3MepHBIN KOMIUIEKC A OnpenensioT u3
BBIpAXEHHS

10
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13 53
Al =2 (B pg(_l) ~ Pn Z Cn‘) + Z Cr: (bn —Cy kn Pﬁ" ) prbl" exp (—C" pﬁ") +
n=8 n=8

53
+ Pn Z C; exp(-cn pﬁ" ) [_cn Ign ng"+b" - +

n=8
+ (ba— o ko o (,087 1 ¢, ke, ol )], (60)

pu atoM py = K3 plk-D;
4) KpUTepHUii 3aBEpIIEeHUS] HTEPALMOHHOTrO Mpoliecca

|ap® /p® ] <1075, (61)

ecny KpuTepHii (61) He BBHINONHSAETCSA, TO HEOGXOAUMO MTPONOJIKUTE UTE-
PAllMOHHBII TpoLiecc, HAYHMHAS ¢ MMYHKTA 2) aJIFOPUTMA.

[Tocne onpenenenus dpaxropa CXXKMMaEMOCTH ITpU paboyux U cTaHAAPT-
HbIX yotoBUAX mo dopmyne (1) paccuuTsiBaloT KoddhdULIUEHT CXUMae-
Mocth. Jlomyckaercsi pacCYMThIBaTh (DAKTOp CXHUMAeMOCTH [pU
CTaHAAPTHBIX ycnoBMsix 1o dopmysne (20) TOCT 30319.1.

3.2.5 Ypasnenue cocmosnus BHUIL] CMB

Bo BcepoccuitckOM HayYHO-HCCIEAOBATEIbCKOM IIEHTPE CTaHIapTH3a-
MM, MHGOPMAUMKM M cepTH(UKAIUM ChIpbsI, MAaTEpUATIOB U BEILECTB
(BHHULL CMB) nna pacuera daxropa CXUMAEMOCTH NMPUPOLHOIO rasa
pa3paboTaHO ypaBHEHHE COCTOSTHHUS

S,

r 5
z=1+2 chlpfx/T;, (62)
k=11=0

rie ¢y — KoadpduuueHts YC;
Pn = Pm/Pnx — NPUBEIEHHAs] TUIOTHOCTE;
T = T/Tx — NpUBeleHHAs TEMIIEpaTypa;
Pp — MOJISIDHAS TUIOTHOCTB, KMOJIb/M3;
Prx M T — NCEBIOKPUTHYECKUE NMApaMeTphl IPHPOTHOro rasa.
Koaddumments: YC onpepensor no dbopmyne

= Gyt byQ, (63)
rme {ay, by} — o6obieHHbIe KoadduuMeHTs YC, KOTOPhIE IPUBENEHBI
B Tabnuue B.1.

IceBOOKpUTHYECKUE TTADAMETPBI IMIPUPOIHOTro ra3a v ero daxrop Ilur-
Iepa BBIYUCISIOT 10 hopMYyJIaM:

11
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~ NICEBOOKPUTHUYECCKYIO IUNIOTHOCTD

N N
nx:l/ Z inijKij s (64)

i=1 j=1
re Vg = (L= M) AIM,/p) >+ (M /04) 2 1/2} (65)

0‘ ]t’ }"iiz}"jj=0)

- ICEBOOKPUTUYECKYIO 'reMnepaTypy
= ( m P ), (66)
tae Ty, = Z Z X; X; VKU szy s 67)

i=1 j=1

Toi= (1 = x3) (T Ty )™ (68)

(Xij =Xjis Xi=Xj= 0
- daxrop IMuruepa

Q= pm(z Zxx Vi Qi » (69)

i=1 j=1
e Q= (4 M;/ pi YUM; /pi)) | (M;/ poi + M/ py)). (70)

B cootHoweHusx (64) — (70) N — 4HC/IO OCHOBHBIX KOMIIOHEHTOB
IIPUPOJHOro rasa (MetaHa, 3TaHa, NpolaHa, #-6yraHa, u-OyraHa, a3oTa,
JAOKCHJIA YIJIEpOZa, CepOBOAOPOLA).

Kpumiraeckue rapamMeTpbl KOMIIOHEHTOB {py; , Py Tyi » Ty }, MX MOIAPHAs
macca {M;, M} u daxroper [Tutuepa {Q;, Q; } npusenens! B rabmme b.2, a
IapaMeTpbl GMHAPHOIO B3aMMOJCHCTBIA { X, Ay } — B Tabmuuax B.3 u B.4.

Ecynu 3amaHHblil KOMIIOHEHTHBIM COCTaB ITPUPOMXHOIO rasa BKIIOYAET
KpPOME€ OCHOBHBIX JpyrMe KOMITOHEHTh! (HO He Gosee 1 % B cymme), To
MOJISIPHbIE WX OOBEMHEIE HONMU 3TUX KOMIIOHEHTOB IPUOAB/ISIOT K COOT-
BETCTBYIOILIUM [OJIIM OCHOBHBIX KOMIIOHEHTOB CJIEAYIOLIMM 00pa3oM:

- aleTWIEeH U 3TWIEH K 3TaHy,

- TMPONMWIEH K MpPOTIaHy;

- YTJIEBOZOPOIBI OT H-IIEHTAHA U BBIIIE K H-OYyTaHy;

- Mpoyre KOMIIOHEHTHI K a30Ty.

CocTaB MPUPOXHOIO ra3a MepecYUTHIBAIOT U3 OOBEMHBIX IONEil B MO-
npHBIe IO DopMyIaM:

12
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N
pc:Z ¥iPci s (71)
i=1
&=r pci/ Pes (72)
N
S=2 &/M, (73)
i=1
&/ (M; S), (74)

IN€ pej — MIOTHOCTH i-TO KOMIIOHEHTA IPH CTAHIAAPTHBIX yCIOBUSIX
(cm. Tabmuny B.2);
g; — MaccoBast 10Jisl i-T0O KOMIIOHEHTA;
N — KOJ4ecTBO OCHOBHBIX KOMITOHEHTOB.

JUta pacueTta ¢akTropa CXUMAEMOCTH I10 YpaBHEHHIO cocTostHus (62)
HEoOXOOUMO OIpPENEeUTh IUIOTHOCTD P, TPU 3aAaHHBIX JaBieHuu (p, MIla)
u Temneparype (7T, K).

ITnotHOCTS p,, U3 YC (62) onpenensioT no Meroxy HrloToHa B ciexmy-
JOLLIEM MTEPAIHOHHOM IIpoLecce:

1) HayaIBHYIO TUIOTHOCTB ONPEAEISTIOT o dopmyire

pP =910 p/[R T (1,1 p, + 0,7)], (75)

Toe NpUBEACHHOE MABJICHUE BbIMUCISAIOT U3 BLIpa)KCHHﬁ
Poc = 107> Rp, T, (0,28707 — 0,05559Q), (76)
Pn= P/Puc a7

a TICeBIOKPUTHYECKHE MNOTHOCTh (ppi), Temmnepatypy (7Thx) u daxrop
IMuruepa (Q) paccuuthiBaloT 0 bopMmynam (64), (66) u (69);

2) IUIOTHOCTH Ha k-M UTEPALIMOHHOM Ilare OIpeleisieTcsl U3 BbIpaxe-
HUH

2p® = [10° p— RT %D p* D[R T (1 + 4, (78)
Pl = ol + 400, (79)
rie 7~ paccuurbiBaoT u3 YC (62) IpH IUTOTHOCTH HA UTEPALHOHHOM
ware (k-1), 1.e. mpu p{k-b, a GeapasmepHBIii KOMILIEKC A; ONPEREISIIOT U3
BBIPAXEHUS
r sk
=2 2 G+ Doeypk/ T, (80)
k=1 1=0
4) KpUTepHii 3aBepIeHUS UTEPALIMOHHOTO Mpoliecca
13
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| ap® / p® | <1075, (81)

ecnu Kputepuit (81) He BBIIONHSETCS, TO HEOOXOMUMO MPONO/DKUTD HUTeE-
PalMOHHBINA Mpolecc, HAYMHAs ¢ ITYHKTA 2) airopuT™Ma.

Ilocne onpexenreHus dakTopa CXMMaeMOCTH TP PaBGOYUX M CTaHAAPT-
HBIX ycJoBUsIX ITo dopmyne (1) paccuuTeiBalOT KO3GHHUUMEHT CXUMae-
Moctu. Jlonyckaercss paccuuTeiBaTh HaKTOp CXUMAEMOCTH IIpU
CTaHIapTHBIX ycnoBwmsix 1o dopmyste (20) TOCT 30319.1.

4 BJIMAHWE NOTPENIHOCTH UCXOJAHBIX TAHHbBIX HA
HOIPEIITHOCTDb PACYETA KOOOOUIVEHTA CXUMAEMOCTH

IIpu n3MepeHun pacxofa ¥ KOJIUYeCTBa MPUPOIHOrO rasa, TpaHCIop-
THPYEMOTO B ra3solnpoBOAax, namieHue (p), reMneparypy (7), IUIOTHOCTb
IIPY CTAaHIAPTHBIX YCIOBHUSIX (p.) ¥ COCTaB (X;) UIMEPSIOT C OIPeaeICHHOM
norpeirHocThIO. [IepeuncieHHbIe TapaMeTPh! SIBSIIOTCS MCXOMHBIMY JaH -
HBIMM IJISL pacyeTa Ko3hhUIMeHTa CXUMAEMOCTH.

B cootBeTcTBUM ¢ pekoMeHmanustmu MUCO 5168 [16] morpemuHocTs
pacyeTra KO(ppHUIMEHTa CXUMACMOCTH, KOTOPAs MNOSBISAETCS B CBS3U C
MOTPEILTHOCTHI0 M3MEPEHUS UCXOIHBIX JAHHBIX, ONIPEAEISIIOT 110 dopMyie

0,5

N
1)< r(ek) - 2
st .

rae 8yy; — TOrPeIHOCTb pacyeTa Kos(pUuLUMeHTa CXAMAEMOCTH, CBI3aH-~
Hasg ¢ NOTPEIIHOCTbIO USMEPCHUS MCXOMHbBIX MAaHHBIX;
(qu — TIOrpeIIHOCTE UAMEPEHUA ITapaMeTPa MCXOTHBIX JAHHBIX;
MAKS MHH
[aK} ~ qu _qu .
q,

aqk = q;iaxc_q’:mi ’ (83)

1

G = (@™ + g™ /2. (84

B ¢popmynax (82) — (84):

gy — YcJioBHOe 0603HaYeHME K-I0 napaMeTpa MCXOIHbIX NaHHBIX (p, T,
Pes _’fi);

g — CpeHee 3HaYyeHue k-To NapamMeTpa B ONpPELE/IEHHbII POMEXYTOK
BpeMeHH (CYTKH, MECSL, I'OX M T.1.);

qPe*e U @M — MaKCMMaJIBHOE M MUHHMAIbHOE 3HAYEHUS K-TO apa-
MeTpa B OIpeleNeHHBIA MPOMEXYTOK BPEMEHU;

N, — KOJIMYECTBO N1apaMeTPOB UCXOIHbBIX HaHHBIX.

q
14
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ITpousBonnyio KoadduiMeHTa CXMMaeMOCTH O MapameTpy g, pac-
CYHMTBIBAIOT 1o opmyre (83) Npu cperHUX MapaMeTpax g, OTIMYAIOIIUXCS
OT mapamerpa g;.

KoadduuueHTt cxumaemoctd K (CpefiHee 3HAYEHHE) PACCYUTHIBAIOT
110 BBIOpaHHOMY PEKOMEHIYEMOMY METOY pacueTa IIpU CPEIHHUX NapaMeT-
Pax Gy

Jls MeTonoB:

1) NX19 mon. u YC GERG-91 mon. — N, = 5 ¥ napameTpamMu Ucxof-
HbIX TaHHBIX SIBJISIIOTCA aBJIeHHe, TEMITEpaTypa, IVIOTHOCTD [TPY CTaHIAPT-
HBIX YCJIOBUSIX, MOJISIPHBIE JOJIV 230Ta U THOKCHIA YIJIEPONa;

2) YC AGA8-92DC n YC BHULl CMB — N, = 2 + N (N — konude-
CTBO KOMTIOHEHTOB) 1 MapaMeTpaMy UCXOIXHBIX }IaHHbIX SIBJISTIOTCS JaBJE-
HUE, TeMIIepaTypa U MOJSPHEIE JOJ¥ KOMIIOHEHTOB IIPUPOIHOro rasa,
npuaem wis YC BHUII CMB yuuTsiBalOTCS MOJISIDHbBIE HOJH TOJBKO
OCHOBHBIX KOMITOHEHTOB ra3a.

O611y10 IOrPeIHOCTh pacyera KoahOUIMEeHTa CXHMAEMOCTH Olpeie-
Jst10T 110 dhopmyne

8 = (87 + 85,)", (85)

rae & — MOrpelHOCTh pacdera KoddduIIMeHTa CXUMaeMOCTH, KOTopas
IUISL KaXKIoro MeToa npuseneHa B 3.2.1.

s meronos NX19 mon. u YC GERG-91 mon. momyckaercst paccum-
THIBATH TIOTPELIHOCTS 8, 110 dopMyIe

w = K T8, + (K, p 8, + (Ko 0 800" +

2 10,5
+(Kxax 8xa) +(ny y xy) ] ’ (86)

roe 87, 8p, 8pcy Oxa M Byy — MOrPElIHOCTH M3MEPSAEMBIX NAPaMETPOB,
COOTBETCTBEHHO, TEMIIEPATYPHI, ARIEHHS, ILIOTHOCTH [IPUPOIHOTO ra3a Mpu
CTaBJAPTHBIX YCJIOBMSX, CONEPXKAHHUS a30Ta M AMOKCHMIA YITIEPOaA B HEM.

Koadpduumenrst K, K, K., K, 1 K,y B 3aBUCHUMOCTH OT METONA,
MCIIOJIb3YEMOTO LIS pacqua KOSd)d)PIHMCHTa cxumaemoctu K, onpene-
JILIOTCSI MO CIEAYIOIMM BeIpaxeHusiM (cM. dopmynbr (34) — (38) wiu
(39) — (43) I'OCT 30319.1):

- mipu pacyere K no meroxy NX19 mon.

Kr= —0,26-107* +0,34.107° p, (87)
K,= 0,14-107%+0,24. 1077 p, (88)
K, = —083.1072+ 0,084 p, (89)
K.,= —0,56-1072 + 0,057 p, (90)
K., = —0,46-107% + 0,047 p; 91)

15
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- nipu pacyere K o metrony GERG-91

Kr= —0,38-107*+0,41.103 p, (92)
K,= —0,8-107*+ 0,29 1072 p, ©3)
K, = —001+0,p, %4
Ko = —0,74-107% + 0,075 p, (95)
Ky, = —0,85.107% + 0,085 p. 96)

5 IPOTPAMMHASA 1 TEXHUYECKASA PEANTN3AIINSA PACYETA
KODPOUIINEHTA CCKWMAEMOCTHU

Pacuet ko3¢ dyumeHTa CXUMAEMOCTH IIPAPOIHOrO ra3a Mo yKa3aHHbIM
B CTaHaapTe MertoiaMm peain3oBaH Ha [IDBM, coBmectumbix ¢ IBM
PC/AT/XT, Ha sa3sike nporpammuposaruss ®OPTPAH-77. JluctiHr npo-
rpaMMbl IpUBEICH B IIPWJIOXEHUH B.

B npunoxenusix I' n [ npuBeneHs! IIpUMepPh! pacYeTa COOTBETCTBEHHO
ko3 duIeHTa CKXUMaeMOCTH M TOTPEIIHOCTH BEIMHUCHEHUS Koapbuum-

€HTa CXKHUMAaEeMOCTU, KOTOpasA BBI3BAHA ITOIpPEUIHOCTBIO ONPEACICHUSL UC-
XOMHBIX NAaHHBbIX.

16
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TIPHIIOXEHHE A

(oba3amenvHoe)

TABJUIIBI KOHCTAHT U ITAPAMETPOB YPABHEHUSA COCTOAHUA
AGA8-92DC

Ta6nuua Al KoHcraHTH ypaBHeHUs: cocTosiHUs AGAS-92DC

- _

n an bn Cn kn Un &n gn f;l
L 0,153832600 I 0 0 00 | O 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 | 0 0
6 —1,589575000 1 0 | o 45 | 1 0 | 0
7 —0,053588470 I 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 i 0
12 —0,003433888 1 1 4 201 0 | 0! o
13 0,032059050 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 4 230 1 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 | 2 6,0 0 0 0
27 0,534979200 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 —5,99905E-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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Oxonuanue mabauyst A. 1

n an ‘ bn Cn kn Un gn gn Jn
36 0,746545300 | 4 | 1 | 2 70 01 0] o
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 5 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 7,0 1 0 0
50 0,015573220 8 1 2 3,0 0 0 0
51 0,006862415 8 [ 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
Ta6nuua A?2— XapakrepHbie NapamMeTphi KOMIIOHEHTOB
Kowmopex | MoipHas XapakTepHble TIapaMeTpHl
macea E K K, v fxvons G Q F
Meran 16,0430 | 151,3183 | 0,4619255 0,0 0,0 0,0
DraH 30,0700 | 244,1667 | 0,5279209 | 0,079300 0,0 0,0
INponau 44,0970 298,1183 | 0,5837490 | 0,141239 0,0 0,0
H-Byran 58,1230 | 337,6389 | 0,6341423 | 0,281835 0,0 0,0
u-Byran 58,1230 | 324,0689 | 0,6406937 | 0,256692 0,0 0,0
Asor 28,0135 | 99,73778 | 0,4479153 | 0,027815 0,0 0,0
Jnoxenn
yraepoaa 44,0100 241,9606 | 0,4557489 | 0,189065 | 0,69 0,0
Ceposonopon | 34,0820 296,3550 | 0,4618263 | 0,088500 0,0 0,0
H-IleHTaH 72,1500 | 370,6823 | 0,6798307 | 0,366911 0,0 0,0
u-IleHran 72,1500 | 365,5999 | 0,6738577 | 0,332267 | 0,0 0,0
H-T'ekcan 86,1770 | 402,8429 | 0,7139987 | 0,432254 | 0,0 0,0
n-Fenran 100,2040 | 427,5391 | 0,7503628 | 0,512507 0,0 0,0
H~-OxTaH 114,2310 | 450,6472 | 0,7851933 | 0,576242 | 0,0 0,0
Temmit 4,0026 2,610111 | 0,3589888 0,0 0,0 0,0
Monokcun
yrepoaa 28,0100 | 105,5348 | 0,4533894 | 0,038953 | 0,0 0,0
Kucnopox 31,9988 122,7667 | 0,4186954 | 0,021000 0,0 0,0
AproH 39,9480 | 119,6299 | 0,4216551 0,0 0,0 0,0
Borna 18,0153 | 514,0156 | 0,3825868 | 0,332500 | 0,0 0,0

18
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Tab6nuua A3 — ITapaMerpsl GUHAPHOTO B3aMMOJACHCTBHS

1
KOMMOHEHTH! [ TlapaMeTpsl GMHapPHOTO B3aMMOAEHCTBUS |
f
i J Ej Uy K Gy
Meran Asor 0,971640 | 0,886106 | 1,003630
Jnoxeun
| yrrepona 0,960644 | 0,963827 | 0,995933 | 0,807653
! Tpoman 0,996050 | 1,023960
iMonoxcml
{ yraepoza 0,990126
u-ByraH 1,019530
H-Byray 0,995474 | 1,021280 |
u-TleHtan 1,002350 1
H-TlenTaH 1,003050
n-Texcan 1,012930 :
H-TenraH 0,999758 .
H-OxTaH 0,988563 |
1
Asor Juoxcus |
yriiepoga 1,022740 | 0,835058 | 0,982361 0,982746 |
DraH 0,970120 | 0,816431 1,007960 |
IIpoman 0,945939 | 0,915502 !
Monokcua '
yraepojaa 1,005710
u-byran 0,946914
H-Byran 0,973384 | 0,993556
u-IlexTan 0,959340
H-TlenTan 0,945520
H-T'ekcaH 0,937880
H-Tenran 0,935977
H-OxTaH 0,933269
Huoxcun | Dran 0,925053 | 0,969870 | 1,008510 | 0,370296
yriepona Ilponan 0,960237
| Monokenn
\ yrnepopa 1,500000 | 0,900000
u-Byran 0,906849
H-Byran 0,897362
u-TlenTas 0,726255
H-TlenTaH 0,859764
H-Texcan 0,766923
H-T'entan 0,782718
#H-OKTaH 0,805823
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Oxonuarnue mabauyvt A.3

KomroHeHThI IMapamMeTpbl GUHAPHOTO B3aMMOAEHCTBHA
i j Ej Uy K Gj

DraH Ilponax 1,035020 | 1,080500 | 1,000460

u-Byran 1,250000

H-Byran 1,013060 | 1,250000

u-IleHran 1,250000

H-Tlenran 1,005320 1,250000
TIporan H-Byran 1,004900

ITPHJIOXXEHHE B
(o6s3amenvHoe)

TABJIMIBI KOOPPUHHUEHTOB U ITAPAMETPOB
YPABHEHHSA COCTOSHYIAA BHAL CMB

Ta6numa Bb.1 —O60o6meHHble KO3)IULMEHTH YpaBHEHHMS COCTOSHMS
BHHI] CMB
k ! akl bt
1 0 6,087766 - 107! —7,187864 - 107!
2 0 —4,596885 - 10! 1,067179 - 10}
3 0 1,149340 - 10° —2,576870 - 10!
4 0 —6,075010 - 107! 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 1,098875 - 10 —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!
B I —9,404549 - 10° | 2,167887 - 102

[\
(=]
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Oxonuanue mabauys 5.1

N -
k ‘[ 1 akl b !
4 1 1,062713 - 10} —2,447320 - 10°
5 1 1 —3,080591 - 10° 7,804753 - 10!
6 1 —2,122525 - 10° 4,870601 - 10
7 1 1,781466 - 10° —4,192715 - 10}
8 1 —4,303578 - 10! 1,000706 - 10*
9 1 —4,963321 - 1072 1,237872 - 10°
0 1 3.474960 - 102 —8.610273 - 10!
s 1,317145 - 10° —1.295347 - 10!
2 | 2 —1,073657 - 10! 2.208390 - 10°
3 2 2,395808 - 10! —5.864596 - 10°
4 2 —3,147929 - 10} 7,444021 - 10°
5 2 1,842846 - 10! —4,470704 - 10?
6 2 —4,092685 - 10° 9,965370 - 10
7 2 —1,906595 - 10~ 5.136013 - 10°
8 2 4.015072 - 10~ —9.576900 - 10°
9 2 —~1.016264 - 10~ 2419650 - 10°
10 2 —9,129047 - 10> 2,275036 - 107!
1 3 —2,837908 - 10° 1,571955 - 10!
2 3 1,534274 - 10! —-3,020599 - 10°
3 3 —2,771885 - 10! 6,845968 - 102
4 3 3,511413 - 10! —8,281484 - 10?
5 3 —2,348500 - 10’ 5,600892 - 102
6 3 7.767802 - 10° —1.859581 - 10?
7 3 —1,677977 - 10° 3.991057 - 10"
8 3 3.157961 - 10~ ~7.567516 - 10°
9 3 4,008579 . 103 —1,062596 - 10!
1 4 2,606878 - 10° —1,375957 - 10!
2 4 —1,106722 - 10 2.055410 - 10
3 4 1,279987 - 10! —3.252751 - 102
4 4 —1,211554 - 10! 2.846518 - 10°
5 4 7,580666 - 10° —1,808168 - 10
6 4 —1,894086 - 10° 4.605637 - 10!
1 5 —1,155750 - 10° 6.466081 - 10°
2 5 3601316 - 10° —5.739220 - 10!
3 5 —7,326041 - 10~ 3.694793 - 10!
4 5 —1,151685 - 10° 2,077675 - 10!
5 5 5.403439 - 10~ —1.256783 - 10}
1 6 9,060572 - 102 —9,775244 . 10~}
2 6 —5,151915 - 10~ 2,612338 - 10°
3 6 7,622076 - 102 —4,059629 - 10~}
1 7 4,507142 . 1072 —2,298833 . 10~!
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N Tabaumuna B.2— Pusmyeckue CBONCTBA KOMIIOHEHTOB HPUPOXHOTO rasa, MCIIONb3yEMble B ypaBHEHMH
cocroaunsa BHUI] CMB

Xumuyec- Kpnruyeckne napamerpsi , PakTo
KommnoHeHTsl (bom i hﬁgﬁgg‘ﬁf{ Peiy KT/M IMuruep f o
PMY. i, MITa | pxi, Kr/M T, K i
MertaH CH4 16,043 4,5988 163,03 190,67 0,2862 0,6682 | 0,0006467
OraH Ca2Hg 30,070 488 205,53 305,57 0,2822 1,2601 0,1103
IIponan CsHg 44,097 4,25 218,54 369,96 0,2787 1,8641 0,1764
H-ByTtaH #-C4Hio 58,123 3,784 226,69 425,40 0,2761 2,4956 0,2213
u-byraH u-C4H10 38,123 3,648 225,64 407,96 0,2769 2,488 0,2162
Asor N2 28,0135 3,390 315,36 125,65 0,2850 1,16490 0,04185
Huoxcnn
yraepoaa CO; 44,010 7,386 466,74 304,11 0,2744 1,8393 0,2203
Ceposogopon H2S 34,082 8,940 349,37 373,18 0,2810 1,4311 0,042686
IIpuMeyaHHUSA:
1 Inornocts (py), Temmepatypa (T;;) B KpuTHyeckoit Touke u dakrop [luTuepa (Q;) OTIMYaIOTCs OT IUTepaTy PHBIX AAHHBIX
¥ TIpMMEHHMMH TOJIKO It ypasHeHus cocrositina BHULL CMB.
2 p,; — TUIOTHOCTH i-TO KOMIIOHEHTA NIPU CTAHAAPTHHIX YCIIOBUSIX

96—7°61£0¢ 1001
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Ta6nuua b.3— [lapamerpsl 6GMHApHOIO B3aMMOMACHCTBUS ¥

i
j : e —

CHy C2Hs C3Hs #-CqHio u-CqHio N2 CO2 H2S
CH4 0,0 0,036 0,076 0,121 0,129 0,060 0,074 0,089
C2Hs — 0,0 0,0 0,0 0,0 0,106 0,093 0,079
C3Hs - = 0.0 0.0 0.0 0,0 0,0 0,0
#-CaHio - — = 0.0 0.0 0.0 0.0 6.0
u-C4Hio — — — — 0,0 0,0 0,0 0,0
N3 —_ - — — — 0,0 0,022 0,211
CO, — — — — — —_ 0,0 0,089
HaS — - — - - - = 0,0

i
Jj I

CHgq4 C2Hs C3Hs #-CqHi1o u-C4Hyo N2 CO, HaS
CHa 0,0 —0,074 —0,146 —0,258 —0,222 —0,023 —0,086 0,0
C2He — 0,0 0,0 0,0 0,0 0,0 0,0 0,0
C3Hg — — 0,0 0,0 0,0 0,0 0,0 0,0
H-C4H1o — — - 0,0 0,0 0,0 0,0 0,0
u-CsHio — — — — 0,0 0,0 0,0 0,0
2 — — — —_ — 0,0 —0,064 0,0

CO, — — — — — — 0,0 —0,062
H,S _ — — — — — - 0,0

96—C'61£0€ LOOJ




rocCT 30319.2—96

nanaan

200

100

53

33

24

ITPHIOXEHHE B
(pexomendyemoe)

JJUCTHHT ITPOrPAMMBI PACYETA
KODOPUIIUEHTA CKIUMAEMOCTH ITPUPOJHOTO rA3A

* *
* Hpoxpamma pacyeta KoahdulmeHTa CXMMaeMOCTH TIPUPOAHOro rasa *

(OCHOBHO¥ MOZYJIb)

* *

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

CHARACTER*26 AR(25)

DIMENSION PI(100),T1(100},ZP(100,100)
COMMON/P/P/T/T/RON/RON/Y1/YC(25)/Z/Z/NPR/NFR
DATA AR/’ Metana (CH4)’,” arana (C2H6)’,” npornana (C3HS8)’,
* p-Byrana (n-C4H10)’," u-6yrana (u-C4H10)’,” asora (N2)’,
* miokcuaa yraepoaa (CO2)’,” cepoBonopoma (H2S)’,

* auerwieda (C2H2),” srunena (C2H4),’ nponusena (C3IH6),
* y-nenraHa (H-C5H12)’,’ u-nenrtana (v-C5H12)’,

*> Heo-neHTaHa (Heo-C5H12)’,” n-rekcana (v-C6H14)’,

** 6ensona (C6H6)",” n-rerrrana (#-C7H16)’,’ Tonyona (C7THS)’,
*" p-oktaHa (#-C8H18)’,’ n-HoHaHa (#-C9H20)’,

*" n-nexana (H-C10H22)’,” remus (He)’,” somopona (H2)’,

*’ MoHokcHaa yriepoga (CO)’,’ xucnopoma (02)°/
WRITE(*,100)

CALL VAR(NVAR)

IF(NVAR EQ 5) GO TO 134

WRITE(*,100)

FORMAT(25(/))

WRITE(*,1)

FORMAT( Beemgure ncXoAHble SaHHbie Wist pacyeTa ’f)
IF(NVAR LE 2) THEN

WRITE(*,’(A\)’)
** TInotHoctb nipu 293 15 K u 101 325 kT1a, B kr/Ky6 M ’
READ(*,*)RON

WRITE(*,53)

FORMAT( Beeante 0, eclM cOoCTaB a30Ta ¥ IMOKCHAA yIAepoaa’,
* 3aaH B MOJISIPHBIX JOJISIX'/
* WM 1, ecJH COCTaB 3TMX KOMIIOHEHTOB 3aiaH ’,
**B OOBEMHBIX JONAX *\)

READ(*,*)NPR

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

FORMAT(’ 3naueHue MOJSpHOIL noJu, B Mon %)

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

FORMAT( 3uauenve obbeMHOM n0H, B 06 %)
WRITE(*,’(A\)’) * azora (N2)

READ(*, YA

YA = YA/100
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WRITE(*,’(A\)’) ’ muoxcuaa yrrepoga (CO2)’

READ(*,*)YY

YY =YY/100

ELSE

WRITE(*,35)

FORMAT( Beeaure 0, ecitu cocTaB 33JaH B MOJIIPHBIX BOMAX’/
** WM 1, eCM COCTAB 3aiaH B 06BEMHBIX DOJIIX *\)

READ(* *)NPR

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

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

DO 5 1=1,25

WRITE(*,’(A\)") AR(I)

READ(*,*)YC(I)

YC(I) = YC(I)/100

ENDIF

WRITE(*,’(A\)’)

** BpeouTe KOMMYECTBO TOYEK IO JABICHUIO
READ(*,*)NP

WRITE(*,’(A\)’)

*> BeguTe KOJMMYECTBO TOYEK IO TEMIIEPATYpe
READ(*,*)NT

WRITE(*,’(A\)’)

*’ BpenuTe 3HayYeHHA HaBjieHuit B MIla
READ(*,*)(PI(I),I=1,NP)
WRITE(*,’(A\)")

** Bpemyute 3HaYeHus TeMiepatyp B K ’
READ(*,*)}(TI(I),I=1,NT)
WRITE(*,’(A\)’)

** BBOI MCXOMHBIX JaHHBIX 3aBeplucH
P=101325D0

T=293 15D0

ICALC=1

GO TO (10,20,30,40) NVAR

CALL NXI19(YA,YY)

IN=Z

GO TO 50

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

GO TO 50

CALL AGASDC(ICALC)

ZN=Z

GO TO 50

CALL VNIC(ICALCQC)

ZN=2Z

CONTINUE

IF(Z.EQ.0D0) THEN

CALL RANGE(NRANGE)

IF (NRANGE) 134,134,200

ENDIF

ICALC=2

NTS=0

DO 7 I=1,NP

P=PI(])

>

3

3

25



T'OCT 30319.2—96

DO 7 J=1,NT
T=TI()
IF(NVAR.EQ.1) CALL NX19(YA,YY)
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(LDH=Z/ZN
7 CONTINUE
IF(NTS.EQ.0) THEN
CALL RANGE(NRANGE)
IF (NRANGE) 134,134,200
ELSE
=1
9 IS=0
DO 11 J=1,NT
IE(ZP(1,7).EQ.0D0)
IS=IS+1
11  CONTINUE
IF(IS.EQ.NT) THEN
IF(1.NE.NP) THEN
DO 13 J=I,NP-1
PI(J)=PI(J+1)
DO 13 K=1,NT
13 ZP@I,K)=ZP(+1,K)
ENDIF
NP=NP-1
ELSE
I=1+1
ENDIF
}F(I.LE.NP) GOTO9
=1

15 1S=0
DO 17 I=1,NP
IF(ZP(1,J).EQ.0D0) JS=JS+1

17 CONTINUE
IF(JS.EQ.NP) THEN
IF(J.NE.NT) THEN
DO 19 1=J,NT-1
TI(H=TI(I+1)

DO 19 K=1,NP

19 ZP(K,)=ZP(K,J+1)
ENDIF
NT=NT-1
ELSE
J=J+1
ENDIF
IF(J.LENT) GO TO 15
CALL TABL(YA,YY,PI,TI,ZP,NP,NT,NVAR, AR)
ENDIF
GO TO 200

134 STOP

END
SUBROUTINE VAR(NVAR)
26
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WRITE(*,1)

FORMAT(//

*10X,”  Pacyer koahduimieHTa CXMMaeMOCTH NPHPOAHOYO ra3a’//
»10X,’ ---MeTon pacyera ')
*10X,’ y
*10X,’ 1 Monuduimposantbiit Metor NX19 '/
*10X,’ i
*10X,’ 2. Ypasuenue cocrosiuus GERG-91 ’/
*10X,’ ’
*10X,’ 3. VYpasuenue cocrostiusa AGA8-92DC ’/
*10X,” ’
*10X,’ 4, Ypasuenue cocrosHus BHUL CMB ’
*10X,’ .
*10X,’ RN )
WRITE(*,5)

FORMAT(/,3X,

*'BReqvTe MOPsIKOBLI HOMEP MeToJla pacyeTa WiM 5 s Bexoma 8 JOC °,
*’

\Y

READ(*,*)NVAR

RETURN

END

SUBROUTINE RANGE(NRANGE)

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

COMMON/Z/Z

WRITE(*,1)

FORMAT(//

** BriGpanHast BaMy MeTomMKa mpH 3aJaHHBIX NTapaMeTpax «He paboTaer’/
* TIponookuTh paboty nporpammsi ? 0 - Her, 1 - ga *\)
READ(*,*)NRANGE

RETURN

END

SUBROUTINE TABL(YA,YY,PI,TI,ZP,NP,NT,NVAR,AR)
IMPLICIT REAL*8(A-H,0-Z)

CHARACTER*26 AR(25),FNAME

CHARACTER METH(4)*31,A*6, LIN 1(5)*9,LIN2(5)*9,LIN3(6)*9,LIN4*9,
*AT(6)*28

CHARACTER*70 F,FZ(11,2)

DIMENSION PI(100), TI(100),ZP(100,100),ZPP(6)
COMMON/RON/RON/YI/YC(25)/NPR/NPR

DATA METH/

* (MomuduumpoBaHHblit MeTon NX19)’,

*'(ypaBHenue cocrostuss GERG-91)’,

*(ypaBHenHe cocrosinusa AGA8-92DC)’,

*(ypaBHeHue cocroaans BHULI CMBY’/

DATA LIN1/5% 17 LIN2/5% — ) LIN3/6* 2/,
*LING/ —2/ A/ — °/

DATA AT/

< TK,) TK’ TK, TK,

*I T, K)” T, K!/

DATA FZ/

*(3X,F5.2,2X,6(3X,F6.4))’,’(3X,F5.2,5X,A6,5(3X,F6.4))’,
*(3X,F5.2,2X,2(3X,A6),4(3X,F6.4))’,”(3X,F5.2,2X,3(3X,A6),
*3(3X,F6.4))",

27
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100

88

33

28

*(3X, ‘15’5 .2,2X,4(3X,A6),2(3X,F6.4))’,’(3X,F5.2,2X,5(3X,A6),

*3X,F

“’(3)( F5. 2 2X,5(3X,F6.4),3X,A6)’,"(3X,F5.2,2X,4(3X,F6.4),

*2(3X, A6))

“"(3))((F5 .2, 2X ,3(3X,F6.4),3(3X,A6))’,’(3X,F5.2,2X,2(3X,F6.4),
*4(3X,A6 )

*(3X,F5.2, SX F6.4,5(3X,A6))’,(3X,F9.6,1X,F6.4,5(3X,F6.4))’,
*(3X,F9. 6 1X,A6,5(3X,F6.4))’,”(3X,F9.6, 1X,A6 3X,A6,4(3X,F6.4))’,
*(3X,F9.6 lX,A6 2(3X,A6),3(3X,F6.4)), ’(3X F9.6, 1X A6 ,3(3X,A6),
*2(3X,F6.4 ))
*(3X, £‘9 .6 1X,A6 4(3X,A6),3X,F6.4)’,’(3X,F9.6,1X,F6.4,4(3X,F6.4),
*3X,A6),
“’(3X 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))’,

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

FORMAT(//’ YcrpolicTBo BbIBOZa pesy/ITaToOB pacyera ?,’)
WRITE(*,'(A\)’)

*' 0 - nucrurelt, 1 - npunTep, 2 - dail Ha [wcke ’
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 ums daiina
IF(NYST.EQ.2) READ(*,’(A)’)FNAME

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

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

FORMAT(25()))

IF(NYST.EQ.1) PAUSE
* Braounte MPUHTED, BeTaBbTe Gymary u Haxmure <BBOI> ’
WRITE(1,88)METH(NVAR)

FORMAT(
*13X,’KoapPUUHCHT cXX1MMaeMOCTH IPUPOAHOTO rasa.’/
*18X,A31 /)

NwW=3

IF(NVAR.LE.2) THEN

WRITE(1,1)RON

FORMAT(’ I'liotHocTs npu 293.15 K 1 101.325 xI1a * F6.4,’ xr/ky6.M’)

NW=NW+1
IF(YA.NE.ODO.OR.YY.NE.ODO) THEN
IF(NPR.EQ.0) WRITE(1,3)
FORMAT( Cozepxahue B Mon.%’)
IF(NPR.EQ.1) WRITE(1,33)
FORMAT(’ Conepxanue B 06.%’)
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.OD0) THEN
WRITE(1,5)AR(7),YY*100.
NW=NW+1
ENDIF
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ENDIF
ELSE
IF(NPR.EQ.0) WRITE(1,3)
IF(NPR.EQ.1) WRITE(1,33)
NW=NW+1
I=1
J=I+1
CONTINUE
IF(YC(J).NE.ODO) THEN
WRITE(1,5AR(),YC(1)*100.,AR(J),YC(J)*100.
=NW+1
DO 11 I=J+1,25
IF(YC(I).NE.ODO.AND.IL.NE.25) GO TO 9
IF(YC{I).NE.0OD0.AND.L.LEQ.25) THEN
WRITE(1,5)AR(I),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, 5)AR(I) YC(I)*100.
NW=NW+
ENDIF
ENDIF
ENDIF
CONTINUE
IF(NW.GT.12.AND.NYST.EQ.0) THEN
WRITE(*,7)
FORMAT(/)
PAUSE ’ 1ns npomo/DkeHusi BbiBoga Haxmute <BBOI> °
WRITE(*,100)
Nw=0
ENDIF
DO 15 I=1,NT,6
IF(NW.GT.12.AND.NYST.EQ.0) THEN
WRITE(*,7)
PAUSE ’ Ins nmpomo/DkeHust BeiBoda Haxxmute <BBO> ’
WTE(",IOO)
=0

ENDIF

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

WRITE(*,7)

[F(NYST.EQ.1)

PAUSE

* JInsa npono/DKeHHst BRIBOAA BCTaBbTe Gymary M Haxmurte <BBOO> ’
NwW=0

ENDIF

IF(I+5.LE.NT) THEN
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NL=6
ELSE
NL=NT-I+1
ENDIF
WRITE(1,7)
IF(NL.GT.1) WRITE(1,17)LIN2(1),(LINI(K),K=1,NL~1)
IE(NL.EQ.1) WRITE(L,1)LIN2(1)
17 FORMAT( *6
WRITE(I 19)AT(NL)
19 FORMAT(

’,A28)
IF(NL GT.1) WRITE(1,21)LIN4,(LIN2(K),K=1,NL~1)
TIF(NL.EQ.1) WRITE(1,21)LIN4
21  FORMAT( p, MIla ’,6A9)

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

23 FORMAT(10X,6(,’',F6.2))
WRITE(1, 17)(LIN3(K) K=1,NL)
NW=NW
DO 25 J—1 NP
Jp=1
IF(P1(J).EQ.0.101325D0) JP=2
NLI=0

NLN=0

DO 27 K=LI+NL-1
NL1=NLi1+1
IF(ZP(J,K).EQ.0D0) THEN
ZPP(NL1)=A
NLN=NLN+1

ELSE

ZPP(NL1)=ZP({J.K)
ENDIF

27  CONTINUE
IF(NLN.EQ.NL) GO TO 133
IF(NLN.EQ.0) THEN
F=FZ(1,IP)
ELSE
IF(ZP(J,1).EQ.0D0) F=FZ(NLN+1,JP)
ll;(nZ)I;g ,J+NL—-1).EQ.0D0) F=FZ(NLN+12—-NL,JP)
E
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)P1(J),ZPP(1),ZPP(2),ZPP(3)
IF(NL1.EQ.4) WRITE(1,F)P1(J),ZPP(1),ZPP(2),ZPP(3),ZPP(4)
IF(NL1.EQ.5)
*WRITE(1,F)PI(J),ZPP(1),ZPP(2),ZPP(3),ZPP(4),ZPP(5)
IF(NL1.EQ.6)
*WRITE(1,F)PI(J),ZPP(1),ZPP(2),ZPP(3),ZPP(4),ZPP(5),ZPP(6)
NW=NW+1

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 ° [Tna nponospkeHust BoiBofa Haxmute <BBOJI> °
WRITE(*,100)

30
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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(1,19)AT(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.54.AND.NYST.NE.0) THEN
IF(J.EQ.NP.AND.I+NL-1.EQ.NT) GO TO 29
WRITE(1,7)
WRITE(*,7)
IF(NYST.EQ.1) PAUSE
** JIjisi IPONOJDXEHHS BbIBOJA BCTaBbTe Gymary U Haxmute <BBOI> ’
NwW=(0
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(1,19)AT(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=],I+NL—1)
WRITE(1,17)(LIN3(K),K=1,NL)

=NW+6

ENDIF
CONTINUE
CONTINUE
CLOSE(1)
WRITE(*,7)

PAUSE ’ BriBon 3aBeplueH, Ljisi NPpoAC/IDKeHUs pabotsl Haxmure <BBOI>’

WRITE(*,66)

FORMAT(/” Ha3zHayuTh Opyroe yCTPOHCTBO BuiBoja ?’,
* 0-Her, 1-ma’\)

READ(*,*)NBOLB

IF(NBOLB.EQ.1) GO TO 22

RETURN

END

ke

» l'lozmporpaMMa pacyeTa Koa¢PHiMEeHTa CKUMAEMOCTH NTPUPOIAHOTO

rasa no MogMduuHpoBaHHoMy Metomy NX19.
*

E 2R R B

SUBROUTINE NXI9(YA,YY)

IMPLICIT REAL*8(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
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CALL PHASEA

RETURN

END

SUBROUTINE PTCONT

IMPLICIT REAL*8(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.OR 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.D0) NCONT=1
IF(T.LT.250.D0.0R.T.GT.340.D0) NCONT=1

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

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

RETURN

END

SUBROUTINE EA

IMPLICIT REAL*8(A-H,0-Z)
COMMON/T/T/YA/Y(2)/RON/RON/P/P/PT/PA,TA/BI/BI1,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.OD0.AND PA.LT.2D0.AND.DTA.GE.OD0.AND.DTA.LT.0.3D0)
*F=75D~5*PA**2.3/DEXP(20.*DTA)+
*11D—4*DTA**0.5*(PA*(2.17D0—PA+1 4*DTA%*(.5))**2
IF(PA.GE.OD0.AND.PA.LT.1.3D0.AND.DTA.GE.—~0.25D0.AND.DTA.LT.0DO0)
*F=75D—5*PA**2.3*(2D0—DEXP(20.*DTA))+
*1.317*PA*(1.69D0—PA**2)*DTA**4

IF(PA.GE.1.3D0.AND.PA. LT.2D0.AND.DTA.GE.~0.21D0.AND.DTA.LT.0D0)
«F=75D—5*PA**2.3*(2D0~ DEXP(20.*DTA))+
*0.455%(1.3D0~PA)*(1.69*2.D0**] .25~ PA**2)*(DTA*(0.03249D0+
*18.028*DTA**2)+ DTA**2*(2.0167D0+DTA**2*(42.844D0+200. *DTA**2)))
TI=TA**S/(TA**2*(6.60756*TA—4.42646D0)+3.22706D0)
TO=(TA**2*(1.77218D0—0.8879*TA)+0.305131D0)*T1/TA**4
B1=2.*T1/3.—T0**2

BO=TO*(T1—T0**2)+0.1*T1*PA*(F~1D0)
B2=(BO-+(BO**2+B1**3)**0.5)**(1D0/3D0)

RETURN

END

SUBROUTINE PHASEA

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

*

* IlomporpamMMa pacyera Ko3hdHLUMEHTa CXKUMAEMOCTH TIPHPOLHOTO
*  rasa mo MoIM(GULIMPOBAHHOMY ypaBHeHHIO coctoaHusas GERG-9].
*

* * * *
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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/,WDO/134.2153D0/,
*WD1/1067.943D0/

Z=—1D0

IF(JCALC.EQ.2) GO TO 3

X2=YA

X3=YY

IF(RON LT.0.66D0.OR.RON.GT.1D0) Z=0D0
IF(X2.LT.0D0.OR.X2.GT.0.2D0) Z=0D0
IF(X3.LT.0D0.OR.X3.GT.0.15D0) 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

X33=X3*X3
Z=1D0—(.0741*RON—.006D0—.063*YA~.0575*YY)**2
BMNG=24.05525*Z*RON

Y1=1D0—-YA-YY
BMY=(BMNG—28.0135*YA—44.01*YY)/Y1
PacyeT TerUIOTHl CropaHusi 3KBUBAJICHTHOrO yriesogopona (H)
H=47.479*BMY+128.64D0

RETURN

T=T1

TC=T1-T0

=PRESS

IF(PRESS.LE.OD0.OR PRESS.GT.12D0) Z=0D0
IF(T1.LT.250D0.0R.T1.GT.340D0) Z=0D0
1IF(Z.EQ.0D0) GO TO 133

CALL B11BER(T,H,B11)

CALL BBER(T,B11,B,Z)

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 BI11BER(T,H,B11)

IMPLICIT REAL*8(A-H,0-2)
COMMON/BBLOK/BR11H0(3),BR11H1(3),BR11H2(3),BR22(3),BR23(3),BR33(3)
T2=T*T
B11=BR11HO(1)+BR11HO0(2)*T+BR11H0(3)*T2+
*(BR11HI1(1)+BR11H1(2)*T+BR11H1(3)*T2)*H+
*(BR11H2(1)+BR11H2(2)*T+BR11H2(3)*T2)*H*H
END

SUBROUTINE BBER(T,B11,BEFF,Z)
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IMPLICIT REAL*8(A-H,0-2Z)
COMMON/BBLOK/BR11H0(3),BR11H1(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,X23,X33
T2=T*T

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

BA13=B11*B33

IF(BA13.LT.0D0) THEN

Z=0D0

RETURN

ENDIF

ZZ2Z7=712+(320D0—T)**2*1.875D—5

BEFF=X11*B11+X12*ZZZ*(B11+B22)+2.*X13*Z13*DSQRT(BA13)+
*X22*B22+2 *X23*B23+X33*B33

END

SUBROUTINE CBER(T,H,CEFF,Z)

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

COMMON/CBLOK/CR111H0(3),CR111H1(3),CR111H2(3),CR222(3),CR223(3),
*CR233(3),CR333(3)

COMMON/ZETA/Z12,7Z13,Y12,Y13,Y123

COMMON/XBLOK/X1,X2,X3,X11,X12,X13,X22,X23,X33

T2=T*T

Ci11=CRI1I1HO(1)+CR111H0(2)*T+CRI11HO(3)*T2+
*(CR11TH1(1)+CRI111H1()*T+CR111H1(3)*T2)*H+
*(CRI111H2(1)+CR111H2(2)*T+CRI111H2(3)*T2)*H*H

C222=CR222(1)+CR222(2)*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)+CR333(2)*T+CR333(3)*T2

CA112=C111*C111*C222

CA113=C111*C111*C333

CA122=C111*C222*C222

CA123=C111*C222*C333

CA133=C111*C333*C333

IF(CA112.LT.0D0.OR.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*X11*X2*(CA112)*D3REP*(Y 12-+(T—270D0)*.0013D0)
*+3 *X11*X3*(CA113)**D3REP*Y13+
*3.%X1*X22*(CA122)**D3REP*(Y12+(T—270D0)*.0013D0)+
*6.*X1*X2*X3*(CA123)**D3REP*Y123+3.*X1*X33*(CA133)**D3REP*Y13+
*X22¥X2*C222+3.#X22*X3*C223+3.*X2*X33*C233+X3*X33*C333

END

TloanporpamMa, peannsyiowas cxemy KapaaHo mist onpeneseHus
¢axTopa CXMMaeMOCTH U3 YPaBHEHHS COCTOSIHUA
SUBROUTINE ITER2(P,T,Bm,Cm,Z)

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

Bl=1D3*P/2.7715/T
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BO=BI*Bm

CO=BI**2*Cm

Al=1D0+B0

A0=1D0+1.5%(B0+C0)

A01=A0**2—A1**3

IF(A01.LE.OD0) THEN

Z2=0D0

RETURN

ENDIF

A=A0—A01**0.5

A2=DABS(A)**(1D0/3D0)

IF(A.LT.0D0) A2=—A2

Z=(1D0+A2+A1/A2)/3.

END

BLOCK DATA BDGRG2

IMPLICIT REAL*8(A-H,0-Z7)

COMMON/BBLOK/BR11H0(3),BR11H1(3),BR11H2(3),BR22(3),BR23(3),

*BR33(3)/CBLOK/CR111H0(3),CR111H1(3),CR111H2(3),CR222(3),

*CR223(3),CR233(3),CR333(3)

COMMON/ZETA/Z12,Z13,Y12,Y13,Y123

COMMON/MBLOK/GM2,GM3,FA,FB,TO,R

DATA BR11H0/—.425468D0,.2865D~2,—.462073D—5/,

BR11H1/.877118D—3,—.556281D—5,.881514D—8/,

BRI11H2/—-.824747D—6,.431436D~—8,~.608319D—11/,

BR22/-.1446D0,.74091D—3,—.91195D—6/,

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

BR33/-.86834D0,.40376D—2,—.51657D—5/

DATA CR111H0/~-.302488D0,.195861D—2,—.316302D-5/,

* CR111H1/.646422D~3,—.422876D—5,.688157D—8/,

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

* CR222/.78498D—2,—.39895D—4,.61187D—7/,

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

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

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

DATA Z12/.72D0/,Z13/—.865D0/,Y12/.92D0/,Y13/.92D0/,Y123/1.1D0/

DATA GM2/28.0135D0/,GM3/44.01D0/,
FA/22.414097D0/,FB/22.710811D0/,

* T6/273.15D0/,R/.0831451D0/

END

*

* I'lonnporpamma pacyeta xo3dpuieHTa CXXMMaeMOCTH NPHPOAHOTO
rasa 1o ypaBHeHuIo coctostHust AGA8-92DC.

* R OE X K

* * * n

x

*akokk

SUBROUTINE AGASDC(ICALC)

IMPLICIT REAL*3(A-H,0-Z)

REAL*8 KIKIJ,KD
COMMON/RM/RM/Y1/Y(19)/NC1/NC/NI1/NI(19)/EFI/EI(19),KI(19),
*GI(19),QI(19),FI(19)
*/INTER1/EL(19,19),UI}(19,19),K13(19,19),G1J(19,19)
#/EFD/ED(19),KD(19),GD(19),0D(19),FD(19)/Z/Z

RM=8.31448D0

IF(ICALC.NE.1) GO TO 3
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CALL COMPOI
IF(Z.EQ.0D0) GO TO 133
CALL PARINI
DO 75 I=1,NC
EI(1)=ED(NI(I))
KI(I)=KD(NKT))
GI(I)=GD(NI(I))
QIM)=QD(NI(D)}
FI(I)=FD(NI(I))

DO 123 J=1,NC

IF(I.GE.J) GO TO 123

ELI(1,H=EI(NI(),NI(J))

UL )=ULI(NI{1),NI(J))

KII(1,)=KI(NI(I),NI(J))

GLI(L))=GII(NI{),NI(}))

CONTINUE

CONTINUE

CALL PARMII

CALL PHASEI

RETURN

END

SUBROUTINE COMPOI

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

DIMENSION ZNI(25),YI(25)
COMMON/Y1/Y(19)/Y1/YC(25)/NC1/NC/NI1/NI(19)/NPR/NPR
DATA ZN1/.9981D0,.992D0,.9834D0, 9682D0, 971 D0, 9997D0,.9947D0,

*.99D0,.993D0,.994D0,.985D0,.945D0,.953D0, 1 DO,.919D0,

*936D0, .876D0,.892D0,3*1D0,1.0005D0, 1.0006D0,.9996 D0, .9993D0/
DO 100 I=1,25
YI()=YC(®)
YI(13)=YI(13)+YI(14)
Y1(14)=0D0
IF(NPR.EQ.0D0) GO TO 5
YIQA7)=YI(17)+YI(19)+YI(20)+YI(21)
Y1(19)=0D0
Y1(20)=0D0
Y1(21)=0D0
SUM=0D0
DO 7 1=1,25
SUM=SUM+YI(I)/ZNI(])
DO 9 I=1,25
YI(D=YI(I)/ZNI(I)/SUM
YI(2)=Y1(2)+YI1(9)+YI(10)
Y1(9)=0D0
Y1(10)=0D0
YI(3)=YI3)+YI(11)
Y1(11)=0D0
YI(15)=YI(15)+YI(16)
Y1(16)=0D0
YI(17)=YI(17)+YI(18)
Y1(18)=0D0
NC=0
1S=0
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YSUM=0D0

DO 11 I=1,25
IF((I.GE.9AND.LLE.11).0R1.EQ.14.OR..EQ.16.0R.1.EQ.18)
*[S=IS+1

IF(YI(1).EQ.0D0) GO TO 11
NC=NC+1

NI(NC)=I-IS

Y(NC)=YI(I)
YSUM=YSUM+Y(NC)
CONTINUE

CALL MOLDO1(YT)

DO 13 I=1,NC

13 Y()=Y(I)/YSUM
RETURN

END

SUBROUTINE MOLDO1(YT)

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

DIMENSION YI(25)

COMMON/Z/Z

Z=—1D0

YS=0D0

DO 1 1=9,25

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

END

SUBROUTINE PARINI

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

REAL*8 K1J
COMMON/INTERI/E1J(19,19),UIJ(19,19),K1](19,19),G1J(19,19)
DO 1 I=1,19

DO 1J=1.19

EN(1,J)=1D0

UII(I,J)=1D0

KI(1,J)=1D0

GU@H=1D0

EIJ(1,6)=0.97164D0

ULI(1,6)=0.886106D0

KIJ(1,6)=1.00363D0

ELJ(1,7)=0.960644D0

UTJ(1,7)=0.963827D0

K1J(1,7)=0.995933D0

GIJ(1,7)=0.807653D0

ELJ(1,3)=0.99605D0

U(1,3)=1.02396 D0

ELJ(1,17)=1.17052D0

UIJ(1,17)=1.15639D0

KIJ(1,17)=1.02326D0

GIJ(1,17)=1.95731D0

ELJ(1,18)=0.990126D0

EIJ(1,5)=1.01953D0

ELJ(1,4)=0.995474D0

37
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UII(1,4)=1.02128D0
EIJ(1,10)=1.00235D0
E1I(1,9)=1.00305D0
EIJ(1,11)=1.01293D0
EILJ(1,12)=0.999758D0
EILJ(1,13)=0.988563D0
ELJ(6,7)=1.02274D0
ULJ(6,7)=0.835058D0
KU(6,7)=0.982361D0
GIJ(6,7)=0.982746D0
EIJ(2,6)=0.97012D0
ULJ(2,6)=0.816431D0
K1J(2,6)=1.00796D0
E1J(3,6)=0.945939D0
UIJ(3,6)=0.915502D0
ELJ(6,17)=1.08632D0
UIJ(6,17)=0.408838D0
K1J(6,17)=1.03227D0
E1(6,18)=1.00571D0
E1J(5,6)=0.946914D0
EIJ(4,6)=0.973384D0
ULJ(4,6)=0.993556D0
E1J(6,10)=0.95934D0
E1J(6,9)=0.94552D0
E1J(6,11)=0.93788D0
ELJ(6,12)=0.935977D0
EI3(6,13)=0.933269D0
EIJ(2,7)=0.925053D0
UI(2,7)=0.96987D0
K1J(2,7)=1.00851D0
GIJ(2,7)=0.370296D0
EIJ(3,7)=0.960237D0
E1J(7,17)=1.28179D0
E1N(7,18)=1.5D0
U1J(7,18)=0.9D0
ELJ(5,7)=0.906849D0
E1J(4,7)=0.897362D0
E1J(7,10)=0.726255D0
EIJ(7,9)=0.859764D0
E1J(7,11)=0.766923D0
EIJ(7,12)=0.782718D0
E1J(7,13)=0.805823D0
E1J(2,3)=1.03502D0
UIJ(2,3)=1.0805D0
K1J(2,3)=1.00046D0
E1J(2,17)=1.16446D0
UIX(2,17)=1.61666D0
KIJ(2,17)=1.02034D0
UIJ(2,5)=1.25D0
E1J(2,4)=1.01306D0
UIJ(2,4)=1.25D0
UN(2,10)=1.25D0
EIJ(2,9)=1.00532D0
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ULJ(2,9)=1.25D0

EIJ(3,17)=1.034787D0

EIJ(3,4)=1.0049D0

E1J(17,18)=1.1D0

EIJ(5,17)=1.3D0

EI(4,17)=1.3D0

RETURN

END

SUBROUTINE PARMI|

IMPLICIT REAL*3(A-H,0-Z)

REAL*8 KI,KIJ KM

INTEGER GN,QN,FN

DIMENSION EITM(19,19),GIIM(19,19)
COMMON/Y1/Y(19)/NC1/NC/EFI/EL(19),KI(19),G1(19),Q1(19),FI(19)
*/INTER1/EIJ(19,19),U1J(19,19),K1J(19,19),G1J(19,19)
*/KM/KM/COEF1/B1(13),C1(53)/AN/AN(53)
*/GQFN/GN(53),QN(53),FN(53)/UN/UN(53)
DO11=1,NC

EDM(1,1)=EX(I)

GIIM(I,H=GI(I)

DO 1 J=1,NC

IF(LGE.J) GOTO 1
EUM(LD=EI(LN)*EIQ)*EID)**.5
GUM(,N)=GI{)*(GI()+GI()))/2.

CONTINUE

KM=0D0

UM=0D0

GM=0D0

QM=0D0

FM=0D0

DO 3 I=1,NC

KM=KM+Y({I*KI(I)**2.5

UM=UM-+Y(I)*EI(I)**2.5

GM=GM+Y()*GI()

QM=QM+Y(1)*QI(I)

EM=FM+Y(I)**2*FI(I)

KM=KM*KM

UM=UM*UM

DO 5 I=1,NC-1

DO 5 J=I+1,NC
UM=UM+2*Y(D)*Y()*(ULJ(1J)**5—1 DOY*(EI(I)*EI(J))**2.5
GM=GM+2.*Y(D)*Y()*(GLI(L))~ 1 DOY*(GI()+GI(J))
KM=KM+2.*Y(I)*Y()*(K1J(1,Jy**5— 1D0)*(KI(1)*KI(J))**2.5
KM=KM** 6

UM=UM**2

DO 7 N=1,13

B1(N)=0D0

DO 9 1=1,NC
B1(N)=BI(N)+Y(I)*Y(I)*(GLM(I,I)+1D0—~GN(N))*GN(N)*
*(QL(D*QI(I)+1D0—QN(N)Y*QN(N)*(FI(I)+1D0~FN(N))**FN(N)*
*EITM(I,D*UNN)*KI(D)*KI(1)*KI(I)

DO 11 I=1,NC-1

DO 11 J=1+1,NC
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BI(N)=BL1(N)+2*Y()*Y(I)*(GIIM(I,J)+1DO—GN(N))*GN(N)*
*(QI(D*QIN)+1D0—-QN(N)**QNN)*((FI(I)*FI(J))**.5+
*1D0—FN(N)**FN(N)*EITM(1,J)**UNN)*(KI(I)*KI{J))**1.5
CONTINUE
DO 13 N=8,53
CI(N)—AN(N)"‘(GMHDO GN(N))*GN(N)*(QM**2+1D0—QN(N))**
*gN(N)‘(FMHDO—FN(N))*‘FN(N)*UM**UN(N
END
SUBROUTINE PHASEI1
IMPLICIT REAL*8(A-H,0-Z)
COMMON/Z/Z/RM/RM/T/T/P/P/Al1/AO,A1/AN/AN(S3)
*/COEF1/B1(13),C1(53)/COEF2/B,C(53)/UN/UN(53)
CALL PCONT1(P,T)
1F(Z.EQ.0D0) GO TO 134
B=0D0
DO 1 N=1,13
—B+AN(N)/1‘“UN(N)‘B1(N)
DO 3 N=8,
C(N)= CI(N)/T"*UN(N)
PR=P/5.
RO=9D3*P/(RM*T*(1.1*PR-+0.7D0))
CALL FUN1(RO)
Z=1D0+A0
RETURN
END
TloanporpaMMa, peayayiollias UTepallMOHHbIA MPOLECC ONpeaeIeHIs
TUIOTHOCTH M3 YpaBHEHHA cocTosiHus (Meton Heiorona)
SUBROUTINE FUNI1(X)
IMPLICIT REAL*8(A-H,0-7)
COI\I/{MON/P/P/RM/RM/T[T /AI1/AO,Al
ITER=
CONTINUE
CALL COMPLI(X)
Z=1.D0+A0
FX=1.D6*(P—(1.D~3*RM*T*Z*X))
F=1.D3*RM*T*(1.D0+A1)
DR=FX/F
X=X+DR
IF(ITER.GT.10) GO TO 4
ITER=ITER+!
IF(DABS(DR/X).GT.1.D—6) GO TO 1
CALL COMPLI1(X)
RETURN
END
SUBROUTINE PCONT1(P,T)
IMPLICIT REAL*8(A-H,0-2)
COMMON/Z/Z
=—1D)
IF(T.LT.250D0.0R.T.GT.340D0) Z=0D0
IF(P.LE.OD0.OR.P.GT.12D0) Z=0D0
RETURN
END
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SUBROUTINE COMPLI(RO)

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

REAL*8 KM

INTEGER BN,CN

COMMON/KM/KM/COEF2/B,C(53)/BCKN/BN(53),CN(53),KN(53)/AT1 /AO.Al

ROR=KM*RO

S1=0D0

$2=0D0

S3=0D0

DO 1 N=8,53

EXP=DEXP(—CN(N)*ROR**KN(N))

[F(N.LE.13) S1=S1+C(N)

$2=82+C(N)*(BN(N)~CN(N)*KN(N)*ROR*KN(N))*ROR**BN(N)*EXP

§3=83+C(N)*(~CN(N)*KN(N)**2*K M*ROR**(KN(N)—1)*ROR**BN(N)*

*EXP+(BN(N)—CN(N)*KN(N)*ROR*KN(N))*BN(N)*K M*ROR**(BN(N)—1)*

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

*KM*ROR**(KN(N)~1)) AO1=B*RO—~ROR*S1

AO=AO1+82
Al=AO+AO1+RO*S3

RETURN

END

BLOCK DATA DCAGAS

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

REAL*8 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, 365.5999D0,
*402.8429D0,427.5391D0,450.6472D0,472.1194D0,488.7633D0,
*2.610111D0,26.95794D0,105.5348D0,122.7667D0/

DATA KD/.4619255D0,.5279209D0,.583749D0,.5341423D0, .6406937D0,
* 4479153D0,.4557489D0,.4618263D0,.6798307D0,.6738577DO0,
*.7139987D0,.7503628D0,.7851933D0, 8157596 D0, .8389542D0,

* 3589888 D0,.3514916D0,.4533894D0, 4186954D0/

DATA GD/0D0,.0793D0,.141239D0, .281835D0,.256692D0,.027815D0,
* 189065D0,.0885D0,.366911D0,.332267D0, .432254D0,.512507DO0,

* 576242D0, 648601 DO0,.716574D0,0D0,.034369D0,.038953D0,.021 D0/

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

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

* 3757965D0,~1.589575D0,—.05358847D0,2.29129D—9,.1576724D0,

*— 4363864D0,—.04408159D0,~.003433888D0,.03205905D0,.02487355D0,
*.07332279D0,—.001600573 D0, 6424706 D0,— 4162601 D0,—.06689957DO0,
*.2791795D0,— 6966051 D0,—.002860589D0,—.008098836D0,3.150547D0,
*.007224479D0,~.7057529D0,.5349792D0, ~.07931491D0,—1.418465D0,
*-5.99905D—17,.1058402D0,.03431729D0,—.007022847D0,.02495587DO0,
*.04296818D0,.7465453D0,—~.2919613D0,7.294616D0,~9.936757DO0,

*— 005399808D0,~.2432567D0,.04987016D0,.003733797D0, 1.874951D0,
*.002168144D0,—.6587164D0,.000205518D0,.009776195D0,~.02048708 DO,
*.01557322D0,.006862415D0,—.001226752D0,.002850906 D0/

DATA BN/13*1,9%2,10%3,7%4,5%5,2%6,2%7,3*8,2*9/

DATA CN/7*0,6*1,2%0,7¢1,0,9%1,2%0,5*1,0,4*1,0,1,0,6*1/
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DATA KN/7%0,3,3*2,2%4,2%0,3%2,4%4,0,2* 1,2*2,2%3,3%4,2%0,3*2,
*2%4,0,242,2%4,0.2,0,2,1,4*2/

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

DATA GN/4*0,2*1,13%0,1,3%0,1,2%0,3%1,16%0,1,2*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

*

* [TopnporpamMa pacyera Ko3dduieHTa CXXHMMaEMOCTH NPUPOJHOTo
* rasa no ypasHeHHIo coctoanus BHUL[ CMB.
*

* ¥ * ®

SUBROUTINE VNIC({ICALC)

IMPLICIT REAL*8(A—H,0-Z)

REAL*8 L1J(8,8)

DIMENSION VC(8), TC(8),PI1(8),DIJ(8,8)
COMMON/PARCD,/VCD(8), TCD(8), PIIDX(8)/ABI/AIJ(10,8),BIJ(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 DDIX(DIJ,L1J)

DO 75 I=1,NC

TCI)=TCD(NI(I))

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

PIK)=PHD(NI(I))

DO 123 J=1,NC

IF(IL.GE.J) GO TO 123

DU(1,J)=DINI(I),NI(})

LU, T)=LINNI(D), NI(J))

CONTINUE

CONTINUE

CALL PARMIX(DUJ,LIJ,TC,VC,PIIL,PIM)

DO 27 I=1,10

DO 27 J=1.8

B(1,J)=AlJ(I,1)+BLI(LJ)*PIM

CALL PHASE

RETURN

END

SUBROUTINE COMPON

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

DIMENSION BMI(25),ROI(8),GI(8),YI(25)
COMMOCN/Y/Y(8)/BMM/BMM/BM/BM(8)/Y1/YC(25)/N1/NI(8)/NC/NC/NPR/NPR
DATA BM1/16.043D0,30.07D0,44.097D0,2*58.123D0, 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,
*142.286D0,4.0026D0,2.0159D0,28.01D0,31.9988D0/

DATA RO1/0.6682D0,1.2601 D0, 1.8641D0,2.4956D0,2.488D0,
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*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 [=1,25

BMM=BMM-+YI(I)*BMI(I)

YS=0D0-

DO 55 1=9,25

YS=YS+YI(I)

CONTINUE

YS1=0D0

DO 67 1=12,21

YS1=YSI+YI(J)

YS2=0D0

DO 69 1=22,25

YS2=YS2+YI(I)

YI(2)=Y1(2)+YI(9)+YI(10)

YI(3)=YI(3)+Y1(11)

YI(4)=YI(4)+YS1

YS3=YI(4)+YI(5)
IF(NPR.EQ.1.AND.YI(5).LT.0.01D0.AND.YS3.LT.0.03D0) YI(4)=YS3
IF(NPR.EQ.1.AND.YI(5).LT.0.01D0.AND.YS3.LT.0.03D0) YI(5)=0D0
IF(NPR.EQ.0.AND.YI(5).LT.0.0.D0.AND.YS3.LE.0.03D0) Y1(4)=YS3
[F(NPR.EQ.0.AND.YI(5).LT.0.01 D0.AND.YS3.LE.0.03D0) YI(5)=0D0
Y1(6)=YI(6)+YS2

IR(NPR.EQ.0) GO TO 555

ROM=0D0

DO 7 I=1,8

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

DO 9 I=1,8

GI(H=YI()*ROL(I)/ROM

SUM-ODO

DO 11 I=

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

SUM=1./5U

DO 13 1=1,s

YI(D)=GI(1)*SUM/BMI(I)

NC=0

YSUM=0D0

DO 155 I=1,8
1F(Y1(1).EQ.0D0) GO TO 155
NC=NC+I

NI(NC)=I

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

CALL MOLDOL(YLYS)
DO 551 I=1,NC
Y()=Y(I)/YSUM
RETURN

END
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SUBROUTINE MOLDOL(Y],YS)

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

DIMENSION YI(25)

COMMON/Z/Z

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

END

SUBROUTINE DDIJ(DIJ,LIJ)

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

REAL*8 LIJ(8,8)

DIMENSION DIJ(8,8)

DO 11=18

DO 1J=18

LIJ(I, D)= OD

1 DIJ(1,5)=0.D0

DIJ(1,2)=0.036D0

DIJ(1,3)=0.076D0

DIJ(1,4)=0.121D0

DIJ(1,5)=0.129D0

DI(1,6)=0.06D0

DIJ(1,7)=0.074D0

D1J(2,6)=0.106D0

DIJ(2,7)=0.093D0

DIJ(6,7)=0.022D0

DII(1,8)=0.089D0

DIJ(2,8)=0.079D0

DIJ(6,8)=0.211D0

DIJ(7,8)=0.089D0

L1J(1,2)=—0.07aD0

LIJ(1,3)=—0.146D0

L1J(1,4)=—0.258D0

LI)(1,5)=-0.222D0

LI3(1,6)=—0.023D0

LI)(1,7)=-0.086D0

L1J(6,7)=—0.064D0

L1J(7,8)=-0.062D0

RETURN

END

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

REAL*8 LIJ(8,8)

DIMENSION Y(8),DIJ(8,8),VCIJ(8,8), TC1J(8,8),V13(8), TC(8),VC(8),
*PII(8),PIIJ(8,8)
COMMON/PARCM/TCM,VCM/Y/Y/NC/NC/PCM/PCM

DO 1 I=]I,NC
1 VlB(I)—VC(l)"(l D0/3.D0)
DO 3

VCIJ(l I)—VC(I)
PILI(I,D)=PII(I)
TCH(I,D=TC(I)
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DO 3 J=1,NC

IF(I.GEJ) GOTO 3
VCI(LY)=(1.DO~LIJI,IN*((VI13(I)+V13(J))/2.)**3
PILJ(I,D)=(VC(*PII(D)+VCI)*PII())/(VC(I)+VC())
TCILI(1,J)=(1.DO-DINLI)*(TCA)*TC(I))**0.5
VCHI(J,1)=VCL(LJ)

PILQJ,I)=PILI(L,J)

TCU(J,DH=TClI(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()*VCII(1,))
PIM=PIM+Y(D*Y(NH*VCIX{L,H*P11I(1,))
TCM=TCM+Y(D*Y()*VCLI(L,NH*TCLI(1,J)**2
PIM=PIM/VCM

TCM=(TCM/VCM)**0.5
PCM=8.31451D—3*(0.28707D0—0.05559*PIM)*TCM/VCM
RETURN

END

SUBROUTINE PHASE

IMPLICIT REAL*8(A-H,0-7)
COMMON/Z/Z/RM/RM/T/T/P/P/PCM/PCM/Al/AO,Al
IF(T.LT.250D0.OR.T.GT.340D0.OR.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+AO

RETURN

END

Tonnporpamma, peaausyiollias HTepaLIOHHBIH NPOLIECC ONpeaeaeHNs
IUIOTHOCTH U3 YpaBHEHMsI cocrossus (Meton HrloToHa)
SUBROUTINE FUN(X)

IMPLICIT REAL*8(A-H,0-Z)
COEl\lgMON/P/P/RM/RM/T /T, /AI/AO Al

ITER=

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.D0+Al)

DR=FX/F

X=X+DR

IFATER.GT.10) GO TO 4
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33

ITER=ITER+1

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

CALL COMPL(X,T,NPRIZ)

RETURN

END

SUBROUTINE OMTAU(RO,T)

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

COMMON/PARCM/TCM,VCM/Z/Z

Z=—~1D0

TR=T/TCM

ROR=RO*VCM

IF(TR.LT.1.05D0) Z=0D0

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

RETURN

END

SUBROUTINE COMPL(RO,T,NPRIZ)

IMPLICIT REAL*8(A-H,0-Z7)

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 I=1,10

BK(1)=0

DO 1J=1,8

BK(I)=BK(I)+B(I,J)/TR**(J-1)

ROR=RO*VCM

A0=0.D0

A1=0.D0

DO 33 [=1,10

D=BK(I)*ROR**]

AO=AO+D

Al=Al+(I+1)*D

RETURN

END

BLOCK DATA BDVNIC

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

COMMON/PARCD,/VCD(8), TCD(8),PIID(8)/ABLJ/ALJ(10,8),BLI(10,8)

DATA TCD/190.67D0,305.57D0,369.96D0,425.4D0,407.96D0,
%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,
*0.04185D0,0.2203D0,0.042686D0/

DATA AlJ/.6087766D0,~.4596885D0,1.14934D0,~.607501D0,
*—.894094D0, 1.144404D0,—.34579D0,—.1235682D0,.1098875D0,
*—219306D—1,~1.832916D0,4.175759D0,~9.404549D0,10.62713DO0,
*-3.080591D0,~2.122525D0, 1.781466D0,~.4303578D0,~ 4963321 D—1,
* 347496D—1,1.317145D0,—10.73657D0,23.95808D0,—31.47929D0,
*18.42846D0,—4.092685D0,~.1906595D0,.4015072D0,—.1016264D0,
*—9129047D—2,—2.837908D0, 15.34274D0,—27.71885D0,35.1 1413D0,
*—~23.485D0,7.767802D0,~1.677977D0,.3157961D0, .4008579D—2,0.D0,
*2.606878D0,~11.06722D0, 12.79987D0,—12.11554D0,7.580666 D0,
*—1.894086D0,4*0.D0,
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*—1.15575D0,3.601316D0,— 7326041 D0,~1.151685D0,.5403439DO0,

*5%0.D0,.9060572D—1,~.5151915D0,.7622076D—1,7*0.D0,

* 4507142D~1,9*0.D0/

DATA B1J/—.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,—41.92715D0,10.00706 D0, 1.237872D0,
*— 8610273D0,—12.95347D0,220.839D0,—586.4596 D0, 744.4021 DO,
*—447.0704D0,99.6537D0,5.136013D0,~9.5769D0,2.41965D0,
*2275036D0, 15.71955D0,~302.0599D0,684.5968D0,—828.1484D0,
*560.0892D0.— 185.9581D0,39.91057D0,~7.567516D0,—.1062596 D0,
*0.D0,~ 13.75957D0,205.541 D0,~325.2751D0,284.6518D0,
*—180.8168D0,46.05637D0,4*0.D0,
+6.466081D0,—57.3922D0,36.94793D0,20.77675D0,~12.56783D0,
*5%0.D0,~.9775244D0, 2.612338D0,~.4059629D0,7#0.D0,

*— 229883310,9*0.D0/

END

47



IrocCT 30319.2—96

48

IDPHIIOXEHHE T
(obszamenvroe)

IPUMEPBI PACYETA KOODOUIINEHTA CKUMAEMOCTHU
IMPUPOIHOIO rA3A

I'.1 Monudumuposannbiit Meton, NX19
ITnotHOCTE TIpM 0,101325 MIla u 293,15 K: 0,6799 xr/m>

ConepxaHue:
B30TA & v vt et e e 0,8858 mon.%
JAOKCHIA YIIEPOHA « . . v v v vven e e e e e 0,0668 Mo11.%
P £:1:3; (5 37 (- 2,001 MIla
TeMrieparypa .. ....... e 270,00 K
Koadpduimenr cxumaeMocT¥t . .. .. ... ... .. ... 0,9520
JaBICHME . . .o oo oot e e 2,494 MIla
TeMriepatypa . ............oiiii . 280,00 K
KoadpPnuueHT cKHUMaeMOCTH . . . .. ..\ ov vt 0,9473
HaBMeHME . ... .o oot e 0,900 MIla
TeMIEPATYPA . . v o oo e e 290,00 K
KospduimeHT cXUMaeMOCTH . . . ... ... oo vnn .. 0,9844

I'.2 Ypapnenne cocrosnua GERG-91
ITnoTHOCTE TIpM 0,101325 MTIa 1 293,15 K: 0,6799 Kr/M

ConepxaHue:
Yo v- R 0,8858 mon1.%
JVIOKCHAR YTAEPOIA « o o o v veveee e e iee e e 0,0668 Mo11.%
JMaBIEHHME . ... oo oottt e 2,001 MITa
Temmeparypa . ......... ... ... . ... oo 270,00 K
Koadpdnumenr cxemaeMoctd . ... ... ... 0,9521
JIABIEHHE . . . .o v ettt et 3,997 MIla
TeMmeparypa . . ........ ..t 290,00 K
KoaddunmeHT cKUMaeMOCTH . .. .. .. oo v et .. 0,9262
JIABACHHE . . . . oot i ittt i et e 7,503 MIla
TeMIEPaTYPa . - . oo o i ettt e 330,00 K
Ko3pGhHIMEHT CKUMAEMOCTH . .. .. v e e e oo 0,9244

I'.3 Ypassenne cocrosnus AGA8-92DC
CocTaB MPHUPOIHOTO ra3a B MOJISIPHBIX MPOLIEHTAX:

Y (= 1 - 98,2722
3 1 < G N 0,5159
11710101 7:1 - (X 0,1607
H-OYTAH . .. oottt 0,0592
L o U 0,8858
JMOKCHA YVITIEPOMA « o v v v ov e eeaee e ieee e e 0,0668
[ 1 (2 2 -1 < 0,0157
HTEBKCAH .« o v vt v v e e et e et e e e e 0,0055
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= 1) & S 0,0016
HOKTAH . o vt ittt e e e e ettt et e 0,0009
=1, 37 (S 0,0157
[noTrocTs Tipn 0,101325 MITa u 293,15 K: 0,6799 xr/m°
JaBI€HHE . . .. ... e 2,001 MIla
TeMIeparypa ... .. ..couiiiiii i 270,00 K
KoadbbuumeHT cXxuMaeMoCcTd . . . .. ..o ool 0,9520
JaBICHHUE . . . ..ot it e 3,997 MIla
TeMIepaTypa ... ... ..ot 290,00 K
KoaphUIMEHT CXIMABMOCTH . . . . . oo en e e v v 0,9262
JaBIICHME . . . . .o e e 7,503 MITa
Temreparypa ... ... .0 330,00 K
KosdbuumMeHT cXuMaeMOCTH . . . ... ... ... .... 0,9246

I'.4 Ypapsenne coctosmusa BHULL CMB
CocTaB NpUpPOIHOro ra3a B MOJISAPHBIX MPOLEHTAX:

LY (7 -1 (O 89,2700

) -1 (R 2,2600
|30 o) 3£ - 1,0600
U-BYTAH . . .ottt et et e e 0,0100
K To & 0,0400
B11%(0) (o3 11083 v (o o1 - AN 4,3000
(o1555T0):Ta Y1 (03 + 1o 1 S 3,0500
Bu§010) ¥, (<) < N 0,0100
IlnotHocTts Tipn 0,101325 MIla u 293,15 K: 0,7675 lcr/M3
JaBIIEHHUE . . .o oot et e e 1,081 MIla
TeMIIEPATYPA . . v\ it i e it e e 323,15 K
Ko3(hGHUMEHT CXUMAEMOCTH . . . .. .o oo ee ... 0,9853
JaBIEHHE . . . . . oottt e e 4,869 MIla
TeMmmeparypa . ............ ..., 323,15 K
KoabGuumeHT cXMMaeMOCTH . . . .. .. ..o o v 0,9302
HaBIEHME . . ..o e e 9,950 MIla
TeMImeparypa . ..........ooiiiinina... 323,15 K
KoadouimeHT cxmmaemoectn .. ... .. ... ... ... 0,8709
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HMPHJIOXEHHE JT
(obs3amenvroe)

BJUSAHUE MOTPEINHOCTH UCXOIHBIX JAHHBIX
HA ITOTPEINTHOCTD PACYETA KODPOULIMEHTA CKMMAEMOCTU
ITPUPOHOTO I'A3A (ITPUMEPBI PACYETA)

.1 Momuduunponannbiii Merox NX19

% Hcxoanbie naHHbIE 3uavenys
(mﬂHHHC napaMCprl) MMHHUMANTBHOC MaxCHMaJIbHOE i]’lOI‘pel.lIHOCT", %

Hasnenne, MIla 1,991 2,011 1,00
Temmneparypa, K 269,50 270,50 0,35
TUI0THOCTD, KT/M>

(0,101325 MIla, 293,15 K) 0,6790 0,6808 0,25
Copepxanue, MoJ. %:
azora (N3) 0,8769 0,8947 2,00
Irokeuza yriepoma (CO2) | 0,0661 0,0675 2,00

KoadpduumeHT cxnMaeMoctu (cpenHee 3HayeHue) — 0,9520
TTorpetHocTs pacyera: o dopmysie (82) — 0,09 %; no dopmyne (86) — 0,07 %.

1.2 Ypasuenue cocroamna GERG-91

HicxomHbie AAHHBIE 3HaveHns
(3&“8"}{“6 napaMeTpH) MHHHUMAaJIbHOE —[ MaKCHMAaJlbHOE | MOrpellHOCTH, %

JHasneune, MIla 1,991 2,011 1,00
Temmeparypa, K 269,50 270,50 0,35
IToTHOCTD, K]‘/M3

(0,101325 MITa, 293,15 K) 0,6790 0,6808 0,25
CopepxXanue, Mo. %:
asora (N2) 0,8769 0,8947 2,00
mvoxeraa yrinepoaa (COz) 0,0661 0,0675 2,00

Koadouumenr cxumaemocru (cpendee 3Hayenue) — 0,9521
TTorpensocTs pacyera: no $opmyne (82) — 0,09 %; no dopmyne (86) — 0,09 %.
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Hcxonsble naHHbie 3HaueHus
(3amaHHBIE IIAPAMETPHI)
MHWHUMAIIBHOC MakCHMajIbHOC | IOI'PCUIHOCTH, %

Hasnenue, MIla 1,991 2,011 1,00
Temneparypa, K 269,50 270,50 0,35
Conepxanue, Mo %:

metaHa (CHa) 97,2722 99,2722 2,00

arana (C2He) 0,5030 0,5288 5,00

nponaHa (C3Hs) 0,1607 0,1607 —

H-OyTtana (v-Ca4H10) 0,0592 0,0592 —

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

Juokeunra yraepopa {(CO») 0,0661 0,0675 2,00

n-1ieHTaHa (H-CsHj2) 0,0157 0,0157 —

n-rekcana (#-CgHi4) 0,0055 0,0055 —

n-rentaHa (k-C7Hjs) 0,0016 0,0016 —

n-okrana (#-CgHis) 0,0009 0,0009 —

reaus (He) 0,0157 0,0157 —

KoadduuueHt cxumaeMoctu (cpearHee sHayenue) — 0,9520
IMorpewHocts pacyera — 0,08 %

A.4 Ypamuenue cocrogwus BHUIL CMB

HcxomHple IaHHbIE SHavenus
(3amaHHble NapaMeTpPhl)
MUHEHUMalbHOE | MaKCHManbHOe |MorpemiHoctH, %

Hasnenne , MTla 1,076 1,086 1,00
Temrieparypa, K 322,65 323,65 0,31
Conepxanue, Mon.%:

Metana (CHa) 88,3700 90,1760 2,00

sraHa (CoHe) 2,2030 2,3170 5,00

nponana (CiHzg) 1,0600 1,0600 -

u-6yrana (u-C4Hjo) 0,0100 0,0100 —

azota (N2) 0,0396 0,0404 2,00

anokcymma yraepoaa (COj) 4,2570 4,3430 2,00

cepoponopona (H2S) 3,0500 3,0500 -

npormieHa (C3Hg) 0,0100 0,0100 —

KoadduuueHr cxumaeMoctu (cpenuee 3Hayenune) — 0,9853
TMorpemHocTs pacyera — 0,03 %
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YK 662.76.001.4:006.354 OKC 75.060 519 OKCTY 0203

Kimrouesnie cnoBa: MpupoAHbIA a3, METONbI pacyeTa Ko3bPuiMUeHTa
CXXHMaeMOCTH, 1aBJICHUE, TEMIIEPATYPA, IUIOTHOCTD IPH CTAHXAPTHBIX YC-
JIOBMAIX, KOMITOHEHTHBINI COCTaB, MOJISIpHbIC ¥ 00BEMHEBIE 10JIH, K03 du-
LHUEHT CKHUMAEMOCTH, GHakTop CKUMACMOCTH, IUIOTHOCTD, IIOIPEIUHOCTD,
YPaBHEHUE COCTOSIHUSI, UTEPALIMOHHBIM MMpOLECcC, JACTAHT MPOTrpaMMbl

Penaxrop P.C. Dedoposa
Texunyeckuit penaxrop O.H. Bracosa
Koppexrop A.B. Ilpokogheesa
KommnstorepHas sepcrka A.C. FOduna

Han. . Ne 021007 ot 10.08.95. TloanucaHo B ne4ats 25.01.99. Vomeudt. 3,26.
Yq.-m3g. 3,55. Turpax 122 ak3. C 1667. 3ak. 34.

WUTIK Uspatenserso craHgapros, 107076, Mocksa, KononesHrii nep., 14.
Ha6pano u otnevatano B UMK HsnatenscTso craHaapTos




Hamenenue Ne 1 FT'OCT 30319.2—96 I'aa npupomaniii. MeToam paceera ¢uan-
yeexkux cnoiicrs. Onpepencune k03phunpenrTa CEUMACMOCTH

Hpnuaro MexrocyaapeTeeHHMM COBETOM N0 CTAHIAPTHIAUMNA, METPOIOIUH K
ceprmpukanmu (nporoxon Ne 22 or 06.11.2002)

3a npuuaTHE HIMEHEHNS NPOTOACCOBAAR HANHGHANLHLE OPFaNtl B CTAH-
ZAPTH3AUME Caenyomux rocynapers: AZ, AM, BY, KZ, KG, MD, RU, TJ,
T™M, UZ, UA [xoau amnpa-2 no MK (MCO 3166) 004]

3aperncrpuponaso Bwpo no eranaapram MI'C Ne 4309

Jlary BBeaeHAS B AHCTBUE HACTONICTO HIMEHCHMS YCTAHABIMBAWT YKa-
3aHMbIE HAIMOHALHAIC OPraAHLL N0 CTAWIAPTAIANNM

Nyuxr 3.2.1. INepsuii af3all MocAe cAOB «METOAOB pAcycTd» JOTIOAHHTL
CJIOBAMH: «H OONACTD UX NPHMCHCHHH»;

TpeTHit 46331 ¥ nepeyucacHus 1) — 3) H3N0XUTE B HOBOH pCAdKIMMU:

«flas pacucTa KOMPHUKCHTA CXHMACMOCTH IIPHPOXHOTO Tald NPH onpe-
AC/NCHHH C€ro pacxoid ¥ KoJWMCCTBA PCKOMCHAYCTCH TIPHMCHSTD:

1y momvduunposanuniii MeTog NX19 MoA. — npH pacinpeacicHMH Tasa
noTpeluTEAAM;

2y moanduunposantoe ypassenue cocroarua (YC) GERG-91 mon.
[13, 14] u YC AGAB—92DC |15] — npu TpaHCNIOPTHPOBAHHH Fa3a MO MATHC-
TPWILHLIM T4301IpOBOAAM;

3) ypasHcHue cocToaHus BHULICMB — npu ao6ude u nepepaGoTke raias;

Tabnuuy | MINOXHTL B HOBOI peaakuuu (cm. ¢. 70—72);

nocacanni abzau. Ilepeuncnciuc 3) AOMONHHTL croBamu: «[lorpemnocts
pacucTa KoHpOULHUCHTA CHKAMACMOCTH & MpUBCIACHA B Tabauue 1 6e3 yvera
NMOTPCHIHOCTH HCXOAHBIX JAHHLIX»,

Nyukr 3.2.2. Hepasenerso nepea dopmyaoit (14) nanoxuts B HoBoi pe-
aakuuy: «iipu 1,3 $p <2 u —0,21 < AT <0»;

OCACAHKA ab3a18 HIMNOKNTLE B HOBOH PeAAKUMHI

«KoahMUMCHT ¢XKMMacMOCTH NPHPORHOTO 34 BEMHCASIOT No hopmyac
(1), npu 3T0M haKTOp CXMMACMOCTH NIpH pabovunx YCAOBUHX pACCHMTHBAIOT
o dopmyaam (6)—(18) HacTodwero cTaHaapTa, 4 PAKTOP CKUMACMOCTH MPH
CTAHAUPTHHIX yCaoBuax — no dopmyiac (243 TOCT 30319.1».

Nyuxr 3.2.3. ®opmyna (23). 3amenurs sxaucuue: 88,8151+ 10— ua
8.81514- 107%

nocacarui ab3au U3N0XKHMTL B HOBOH PCAAKUMH!

«DaKTOp CXMMACMOCTH NMPH CTAHAAPTHLIX YCIOBHAX Z, PACCYHTHIBAIOT FIO
dopmyne (36)».

Nynxr 3.2.4. @opmyaa (48). 3ameHnTts 0603Ha9CHUC! G',: =Ha C; =;

dopmyaa (55). 3aMeHNTL 0603HAUCHHC: X, Hi x,?';

doprmyabl (49) — (55). DcIHKAUMIO DOTOAKUTL caoBaMu: «Ilupamerpul
GMHAPHOIU B3aMMOACHCTBHS , KOTOPLIC HE TIPHBCACHE! B 3TOW TabAMUC, 4 Tak-
XC TPH { = j, paBHBI CAMITHLC.»;

(IIpodoaxcenue em. c. 70)
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(Mpodoascenue uzmenenus Ne 1 k FOCT 30319.2—96)

TaGaruna | — PesynsraTal anpoGanuu ¥ o613cTE NPHMEHEHWS METONORB pacdeTa KoadduuMenTa cxXMasMoCT

TIPHPGAHOLO rasa
QGnacTs HPUMEHEHEN H IOTPEHIHOCTS METOAA pacdera OrioHEHHE OT IKCHSPUMEHTANEHEIX
Meron BEHHBIX
pacwera Ieed TMorpew- s M
OBRacTs NPHMEHEHNT Py KM 2. Miia mcr'fea % Ser B &m: %
NX19 mon. <3 0,12 —~0,02 +0,07 ~{,09
32<sH Mk <40 <0,70 3—7 0,18 —0,01 +{,37 4,10
>7 041 0,17 +0,59 —0,08
0,66 <p_, xr/m® <1.05 3 0,13 0,01 0,4 | D3|
0<x, Mon% <15 0,70—0,75 -7 0,29 0,12 +{),46 —0,15
0<x,mMon% <15 >7 0,42 0,27 +),66 —),12
250<T, K <340 <3 0,20 0,05 +{,41 —{J,13
0,1 =p, MITa =120 20,75 3—7 9,37 0,24 +1.06 0,25 |
>7 1.09 0,34 +1.65 —{).40
0,74—1,00 g, i—1 0,15 —0,02 +0,09 -0,10
(cumec ¢ H,8)
vC <3 0,11 0,01 +0,13 —0,04
GERG-91 mon. < A 3 I—7 0,15 0,02 +0,31 0,06 |
20 < Hp, M/ < 48 <0.70 7 0.20 0,03 T0.63 | —0.06
0,66 <p,, xu/s’ < 1,05 <3 0,12 —0,01 +0,08 —0,17
0 <x,, Mon% <15 070—075 | 3—7 0,15 —0,02 0,1 043 ]
0<x, mon% <15 ’ ’ >7 0,19 0,02 +0,16 ~{.34
250=T,K =340 <3 0,13 D01 +0.76 —0.17 |
0,1 <p, MIla<i20 >0.75 3—7 0,15 —0,01 +§, 15 —0,30
’ >7 0,19 0,01 +0,65 —{,31
0,74—1,00 [128 2= § | 210 0,66 +0,06 —3.10
(cpieck ¢ H,;8)

(Iipodoaycenue cu. c. 71}
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Oxonvanye madauyn 1

(Hpodoancenue uzmenenus No 1 x FOCT 30319.2—96)

OONacTs NPUMEHEHNUA ¥ HOIPEIIHOCTD METONA pacyeTa OTKACHEHUA OT SKCTIEPUNEHTANBIRIX
Meron BAMHEX
pacuera OBaaCTE NPHMEHEHHST Norpe- MAKC
pH P KT/5 MM &% 5. % SHAKE g
VC 20 <H_, MIx/u® <48 <3 0,10 —0,01 +0,03 | —0,06
AGA8-—92DC <0,70 3=7 0,11 —0,01 +{),15 —=0,06
>7 9,12 9,02 +), 19 —4,04
0,66 <p,, xr/u’ < 1,05 3 0.12 —0.01 FO08 | 018
0<x, Mon% <13 0,70—0.75 3—7 0,15 —0,03 +{,11 —.43
0 S X, Moa.% < 15 >7 {,19 0,01 +{), 16 —0,37
250 < T, K <340 <3 0,12 0,01 +{),25 —{),11
0,1 <p, MIla <120 4,75 I—7 0,15 —0,02 0,24 —0,74
>7 0,17 0,01 +{,31 ~0,17
9,74—1.00 9,111 1,30 —0,38 +0,06 —1.88
(cmecn ¢ H,8)
<3 0,11 —0,04 +0,01 —4{,10
yC < MIIx/af5 < I—7 0,12 —0,04 0,05 2,11
BHULICMB W <Hep s D70 >7 0,12 —0,01 +0,06 —{,14
0,?)6 £ Pes xr/x;; < ilgos 3 0,12 —0,03 +0,08 | —0,17
Zx, Mor.% < =7 0.13 —0,07 I | 033
0<x, von.% < 15 0.70-0.75 >7 0,18 0,02 +0,13 -{,27
250 <T, K <340 3 U, 13 U, 01 0.5 —D,11
0,1 <p, MIla < 12,0 >0.75 37 0,15 —0,01 +{,18 —0,25
’ >7 0,24 —,01 +{,28 —4),33
0,74—1,00 9,111 0,36 0,10 +0,59 —0,24
{cmecn ¢ H,yS)

(Mlpodoascenue cu. ¢. 72}



(Ilpodonxcenue usmenenun Mo 1 k FTOCT 30319.2—96)

MpuMevauus

1 Ipu HemoNB30BAHHY MeToOB pacueTa NX19 mon. u YC GERG-91 mon.
BRICUIYIO YAEAEHYIO TeMAOTY cropakust (H, ) srYHcamor o dopMyne (52)
TOCT 30319.1.

2 Tlpu mcnons3oBakuM  MetojgoB pacwera YC AGAB—92DC u YC
BHUL] CMB nioTHOCTL 133 NPH CTAHAAPTHRIX YCIOBMAX (p.) BRIMHCIAIOT
o dopmyne (16) FOCT 30319.1, a BRICIIYIC YACNBHYIO TETUIOTY CTOPARMIsT
(H_ ;) — no 7.2 TOCT 30319.1 (momycxaerea saaucants H_ | mo dopumyne
{52) TOCT 30319.1).

dopmyna {60). Tpersio CTPOXY H3INIOXHUTE B HOBOH pelakiinm:

+ (bn — Cuknpl? )(bnpff" P — caknpirelin ‘l))];

nocieasuit a6san. MexmounTs ciora: «/lonyckaeTes paccudTRIBATE hakTop
CKIMAEMOCTH TPH CTAHZAPTHRIX yenosuax mo dopmyae (20) TOCT 30319.1».

IMyuxr 3.2.5. Mlecrolt abaan {co cnos «Ecmu 3agaHHEI KOMITOHSHTHRIH
cocTan»). McKmounTs CoBa: «<TH 00LeMHEIeS;

cexuMoit absalt (Co o «CocTas NPpUPOIHOTO 233 NEPeCUHTHBAIOT ) U3-
JIOXHTH B HOBO# pemaxumy; oMy (71) — (74) H SKCINIAKALUMH HCRTIO-
YUTH:

«Ecau coetas raza 3afaH B 00BEMHEIX JONAX, TO MOJSPHLIe HONH paccun-
TeiBaloT no dopmyne (12) NOCT 30319.1»;

nochaeaHuit a6aan, McxmounTs caosa: «/loMycKaeTcs paccyH TIBarh dhakrop
CHUMACMOCTH NPH CTAHAAPTHRIX Yenormsx 1o dopumyne (20) FTOCT 30319.15.

Pasnen 4. Gopumynnl (82), {83) H3TOXKUTL B HOBOH pPEAAKIMH:

05
N, —
N O b [ax ) .
Byg == == N
m =T [ 9y, qusqk ]) (82
(ﬂ Lo Ka- (83)
o @, 1=k p1.v77

werneprhlit aG3an (co cnos «IIpoHssomuyio xoaddHIMEHTa CKIUMAEMO-
CTUs} MINOKHTL B HOBOH pEAARIIMM:
«ITpH BEMHCIEHHH YACTHHX TPOU3IBONHLIX N0 dopmye (83) koaddunu-

eHTH cxuMaeMocTH K, . u Kg,_ paccUMTHLIBAIOT NPH CPENHUX NapaMeTpax
), ek ¥ NAPAMETPAX Gk, =Gk + Ak M gy = @ — Ay COOTBETCTBeHKO. Pe-

KoMenayeTca subupath Ag, =05 1072 gk s -
(MYC Ne 8 2004 1)
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