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MEXTOCYIAPCTBEHHBMA CTAHAAPT

T'A3 [IPUPOAHBINA. METOJABI PACYETA ®U3NYECKUX CBOVICTB

Onpenenenne (Gpu3AYecKuX CBOHCTB NPHPOHOrO rasa,
€ro KOMIIOHEHTOB B MPOAYKTOB €ro nepepaGoTsH

Natural gas. Methods of calculation of physical properties.
Definition of physical properties of natural gas,
its components and processing products

Jara seegennsn 1997—07—01

1 HASBHAYEHME U OBJIACTb TPUMEHEHHA

Hacrosiuii craHnapT npegHasHAa4YeH I MPaKTUYeCKOro IipMMeHe-
HUSI IPU KOCBEHHOM ONpeAeNeHUH KO3DPULIMEHTa CXUMAEMOCTH, IUIOT-
HOCTH, IToKa3aTessi anuabarbl, CKOPOCTH 3BYKa, AMHAMHYIECCKOMN BA3KOCTH
1 0O'beMHOM YIEIbHOM TEIUIOTH CTOPAHHS MPUPOAHOTO rasa, ero KOMIIo-
HEHTOB Y IIPOIYKTOB €ro repepaboTKy MO U3MEPEHHBIM 3HAYEHUAM JaB-
JIEHUsI, TEMIEpaTypbl, KOMIIOHEHTHOLO COCTaBa M IUIOTHOCTH IIpU
CTaHHAPTHBIX YCIOBUSIX.

Hcrnonn3yeMble B HACTOSALIEM CTAHAAPTE ONpeJeeHHs X 0003HAYCHUS
MpHUBeXeHH B cooTBeTcTBYIOUMX pasgenax 'OCT 30319.0.

2 HOPMATUBHBIE CCBLIKH

B HacTosIIEM CTAHAAPTE MCIIOMB30BAHBI CCBUTKY HA CJIEAYIOLIME CTaH-
JApTBI:

T'OCT 22667—82 Ta3zbl ropioune NpuponHbie. PacueTHsIi MeTox orpe-
JieleHUsI TEIUIOTHI CrOpaHMsi, OTHOCHUTE/IbHOI TUIOTHOCTH U uncia Bo66e

T'OCT 30319.0—96 I'a3 npupoxubit. Meronsl pacyera ¢pU3MIECKUX
cBoiicTs, Ob11He MONTOXEHUS

TOCT 30319.2—96 Ia3 npupoxHsiil. Merombl pacyera HPU3IMIECKUX
cBoiicTB. OnpeaeneHue Ko3bhUHeHTa CXUMAEMOCTH

I'OCT 30319.3—96 T'a3 npupoxHsiit. Meroxsl pacyera GpUIHYECKHX
cBoticTB. OnpeneneHune GU3NYECKHX CBOMCTB MO0 YPABHEHHIO COCTOSIHUS

I'CCCJ] 4—78 IlnoTHOCTb, SHTAIBITHS, SHTPONUA ¥ N306apHast Ter-
JIOEMKOCTh XHUIKOTO M ra3oobpa3Horo asora npu TeMieparypax 70—
1500 K n mapaennsix 0,1—1000 MITa

Hananne opuumamHoe
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I'CCCI 8—79 IlnoTHOCTb, SHTANBIINA, IHTPONIUS M M306apHas Tell-
JIOEMKOCTh JXHJIKOTO U razoo6pa3HOro Bo3ayxa npu temmeparypax 70—
1500 K u maBnenusx 0,1—100 MIla

T'CCC 17—81 JluHamudeckKass BS3KOCTh M TEILUIONPOBOJHOCTH
re/us, HeOHa, aproHa, KPUMITTOHA M KCEHOHA NPH arMochepHOM JaBJIeHUM
B MHTEpBaJle TEMIIEPATYP OT HOPMAJIbHBIX Todek KumeHus no 2500 K

TCCCLI 18—81 MetaH Xuakuii ¥ razoobpassiit. II1oTHOCTB, 3H-
TaNbIMs, SHTPONUA ¥ U300apHas TEIUIOEMKOCTD NPy Temreparypax 100—
1000 K u masnenuax 0,1—100 MIla

T'CCCJ] 19—81 Kwucnopox xumkuii M raszoo6pasusiif. ILIoTHOCTD,
SHTAIBINA, SHTPONMUS U U300apHasi TEIIOEMKOCTb NMpH TEMIIepaTypax
70—1000 K u maBnenusx 0,1—100 MTIla

TCCC]] 47—83 OtuneH Xunkuit ¥ razooOpasuuiit. II10THOCTH, 9H-
TaJIBINA, SHTPOIHS U H306apHas TEIUIOEMKOCTb NP TemitepaTypax 130—
450 K u papnenusax 0,1—100 MIla

I'CCCHl 48—83 Bran xunkuii v rasoobpasusiii. IIOTHOCTS, SHTANIB-
M4s, SHTpONUsl U u3o6apHasi TEIIOeMKOCTh NMpH Temmneparypax 100—
500 K u naBnenusax 0,1—70 MIla

TCCCH 70—84 Tenuit-4 xunxuit 1 razoo6pasusiif. IINoTHOCTH, 3H-
TaNbIUs, SHTPOMUA U U300apHas TEIUIOEMKOCTD IIPH TeMIiepaTypax 2,4—
450 K u paBnenuax 0,05—100 MIla

TCCCJl 94—86 Meran. KoadpduuueHTbl AMHAMIIECKOI BA3KOCTH H
TEIUTONPOBOAHOCTH IIpH TeMmepatypax 91—1000 K u maBiaeHusix ot co-
OTBETCTBYIOILMX pa3pexeHHoMy ra3dy zo 100 MIla

I'CCCJl 95-86 KpunroH xwixuit u razoo6pasusiit. [I10THOCTS, 3H-
TaJIBITMSA, SHTPOMUS, U300apHasl TEIUIOEMKOCTb M CKOPOCTb 3ByKa IIpH
TeMneparypax 120—1300 K u masnexusx 0,1—100 MIla

I'CCCJ], 96—86 [duoxcun yriepona XuIK{i 1 razoo6pasusiit. ITior-
HOCTB, ()aKTOp CMMaEMOCTH, SHTAJIBIKSA, SHTPOIHUS, H300apHas TeILIO-
€MKOCTb, CKOPOCTb 3BYKa M KO3(QPULIHEHT 0GBEMHOTO PaCUIMPEHUs ITpU
Temueparypax 220—1300 K u nasnexusx 0,1—100 MIla

T'CCC 110—87 duoxcup yraepoxa. KoaddmimeHts muHamugec-
KOJi BA3KOCTH M TEIUIONPOBOXHOCTH NpU TeMmeparypax 220—1000 K u
IaBJIEHUAX OT COOTBETCTBYIOMIMX pa3pexeHHoMy rasy no 100 MIla

T'CCCH 147—90 IlpomaH xuaKuii u rasoobpasusiit. [LIOTHOCTE, 3H-
TaNIbIUA, SHTPOITMS U M300apHasi TEIUIOEMKOCTDh B IHATIa30HE TEMIEpATyp
100—700 K u masnennii 0,1—100 MIla

I'CCC P92—84 n-Ankans! (C1—C8). Bropbie BupHaibHbIe KOa(du-
LIMEHTHI ¥ KO3(DDHIMEHTHI IMHAMUYECKOM BA3KOCTH MPH aTMOCHEPHOM AaB-
JICHUH B OMarasoHe TeMIIeparyp oT HOpMAIbHBIX ToyeK Kumenus ao 800 K

I'CCC] P127—85 IlpomaH, #-6yTaH ¥ H-NMEHTAaH KaK KOMAOHEHTEI
npuposHoro rasa. InoTHocts, GakTop CXHMAEMOCTH, SHTAJBIHUS, IHT-
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ponusi K u3o0apHasl TEIUIOEMKOCTb, TOKa3aTe/lb aaquadaTsl U U300apHBIM
xoadduumeHT pactunpeHust mpu Temmneparypax 270—700 K u naBneHusix
0,1—30 MIla

3 ONPEAEJIEHME ITOTHOCTHA

3.1 O6uine MONOXKEHUSA
3.1.1 TlnoTHOCTb ra3a p BBIYMCIISAIOT 0 GopMye

p=m/V. 1)

3.1.2 IInoTHOCTH OIpEAesIOT C MOMOUIBIO TUTIOTHOMEPOB JI000ro THIIA
(IIIKHOMETPUYECKUX, apEeOMETPUYECKHMX, BUOPAIMOHHBIX, AKyCTUYECKHX,
PaTMalMOHHBIX U AP.) WIM KOCBEHHBIM METOIOM (M3MEPEHHEM ITapaMeTPOB
COCTOSTHMS CpeJIbl, OIpENeIeH s €€ COCTaBa U MPOBEACHUS pacyeTa).

3.1.3 B 3aBUCHMOCTH OT TEXHUKO-3KOHOMMYECKOH 1enecoobpasHoc-
TH IUTOTHOCTh KOHTPOJIUPYEMBIX Cpejl NOMYCKAEeTCsl PaCCUMTHIBATD: BPYd-
HYIO, C TIOMOILIBIO TabsH1L ¥ rpacdhuKoB, C MPUMEHEHHEM BEIYUCINUTENBHBIX
MAIlMH ¥ YaCTHYHO WIH ITOJTHOCTHIO aBTOMATH3MPOBAHHEBIX YCTPOMCTB.

32 OnpenesieHue NMIOTHOCTH YUCTHIX Ira3oB

3.2.1 IInoTHOCTh rasa B MAEAILHO FA30BOM COCTOSIHUM OIPENEIISIOT
110 M3BECTHBIM 3HAYEHUSM JaBJICHUA p U TeMnepatypsl 7 no ¢opmyie

pu = 10° Mp/(R T )

3a MoJsIpHyI0 Maccy M MpUHHUMAIOT Maccy OQHOIO KMJIOMOJISI Belle-
CTBa B KAJIOrpamMMax.
MonspHyio Maccy onpeaensior mo gopmyiie

M=3% A, ?3)
J
e A;— Macca KWIOrpaMM-aToMa j-T0 3JIEMEeHTa, BXOJSLIErO B COCTaB
MOJIEKYJIBI;
n; — KOJIMYECTBO ATOMOB j-TO 3JIEMEHTa MOJICKYJbI.
3.2.2 TInoTHOCTH peayIbHOTO rasa (fajee — ra3s) OIpeleliaioT C YIETOM
cdaxTopa cXUMaeMOCTH rasa z 1o ¢opmyie

p=p/2=10° Mp/(RT2). €]

3.2.3 TlnotHOCTb rasa Npu CTAHAAPTHBIX YCJIOBHSX ONPERENSIETCS MPU
p=p.u T= T, T.. N0 COOTHOUIEHHIO

pc=10° Mp/(R T, 2). ®)
3uavenus R, p., T, npusenens! B pasgene 4 TOCT 30319.0,a M u z,
— B Tabmuue 1. Ecau nsmMepeHus z, obecrieunBaioTcs ¢ Gonpliei ToyHoC-

TBIO, YeM IpHMBeNeHHble B TabGiuue 1, To LExecoo6pa3HO NMPHUMEHATh
W3MEpeHHBIE 3HAYEHHA.
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Ta6nuna 1

I
Xnmecmj MonspHas [[lnorHocts | Pakrop Paxrop
HaumeHoBaHHe rasa macca M, Peni , CXUMae- "
$opmyna KI/KMOAb 1(1‘/"1;43 MOCTH Zci b3
1 Meran CH4 16,043 0,66692 | 0,9981 0,0436
2 Dran CaHg 30,070 1,25004 | 0,9920 0,0894
3 Ilponan C3Hg 44,097 1,83315 | 0,9834 0,1288
4 n-Byran #-C4Hyo | 58,123 2,41623 | 0,9682 0,1783
S u-Byran u-C4Hyo | 58,123 2,41623 | 0,971 0,1703
6 n-Tlenran #-CsHyy | 72,150 2,99934 | 0,945 0,2345
7 u-Tlentan u-CsHj2 | 72,150 2,99934 | 0,953 0,2168
8 n-Tekcan #-Ce¢His | 86,177 3,58246 | 0,919 0,2846
9 w-T'enran n-C7Hi¢ | 100,204 | 4,16558 | 0,876 0,3521
10 »-Oxran #-CsHig | 114231 | 4.74869 | 0.817 0,4278
11 AuerwreH C2Hy 26,038 1,08243 10,993 0,0837
12 Dunen CaHy 28,054 1,16623 | 0,9940 0,0775
13 Ipormnen C3Hg 42,081 1,74935 | 0,985 0,1225
14 Benson CsHs 78,114 3,24727 | 0,936 0,2530
15 Tonyon C7Hs 92,141 3,83039 | 0,892 0,3286
16 Boxopon Ha 2,0159 0,083803 | 1,0006 —0,0051
17 BoxstHoit nap H>0 18,0153 | 0,74891 | 0,952 0,2191
18 AMmuak H3N 17,0306 | 0,70798 | 0,989 0,1049
19 MeraHon CH40 34,042 1,41516 | 0,892 0,3286
20 CepoBonopon HaS 34,082 1,41682 | 0,990 0,1000
21 Mernamepxanran | CH4S 48,109 1,99994 | 0,978 0,1483
22 JIvokcua cepbl SOz 64,065 2,66324 | 0,980 0,1414
23 Tenuit He 4,0026 0,16639 | 1,0005 0,0
24 Heon Ne 20,1797 | 0,83889 | 1,0005 0,0
25 AproH Ar 39,948 1,66068 | 0,9993 0,0265
26 Monoxcun Cco 28,010 1,16440 | 0,9996 0,0200
yrnepoaa

27 Asor N2 28,135 1,16455 | 0,9997 0,0173
28 Bosmyx 28,9626 | 1,20400 | 0,99963 | —
29 Kucnopoxn (0)) 31,9988 | 1,33022 | 0,9993 0,0265
30 duoxcuyu yraepona| CO2 44,010 1,82954 | 0,9947 0,0728
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1
Kpuruye- | Temmepa-
Kputnyec-
H TMiomsocts | TOrPel- xal:i Temme-| _KO¢ Typa
auMeHoBamme rasa | L3 HOCTb patypa | AABICHHE | KNMMICHMs
’ Szci, % Tei K Pxis TIpH p = P,

b MIla Txn,
1 Meran 0,6682 0,05 190,555 | 4,5988 111,65
2 Bran 1,2601 0,05 305,83 4,880 184,55
3 Tponan 1,8641 0,20 369,82 4,250 231,05
4 x-Byran 2,4956 0,30 425,14 3,784 272,67
5 u-Byrau 2,488 0,30 408,13 3,648 261,42
6 n-Ilentan 3,174 — 469,69 3,364 309,19
7 u-Tledran 3,147 - 460,39 3,381 301,02
8 n-Texcan 3,898 — 506,4 3,030 341,89
9 n-Tenrtan 4,755 - 539,2 2,740 371,58
10 #-Oxran 5,812 - 568,4 2,490 398,83
11 AueruneH 1,090 0,10 308,33 6,139 189,15
12 Dtwien 1,1733 0,10 282,35 5,042 169,44
13 TIpomnexn 1,776 0,20 364,85 4,601 225,45
14 Benzon 3,469 — 562,16 4,898 353,25
15 Tonyon 4,294 — 591,80 4,106 383,78
16 Bonopon 0,08375 | 0,05 33,2 1,297 20,35
17 BonsHoi nap 0,787 — 647,14 22,064 373,15
18 Ammuax 0,716 0,30 405,5 11,350 239,75
19 Meranon 1,587 — 512,64 8,092 337,85
20 CepoBogopon 1,4311 0,10 373,2 8,940 212,85
21 MemunmepkanraH | 2,045 0,10 470,0 7,230 279,10
22 JInoKcHA cephl 2,718 0,30 430,8 7,884 263,15

23 Temmi 0,16631 | 0,05 5,19 0,227 4,21
24 Heon 0,8385 0,05 44,40 2,760 27,09
25 Apron 1,6618 0,30 150,65 4,866 87,29

26 Momnoxcun ymie-

pozna 1,1649 0,10 132,85 3,494 81,65
27 Asor 1,16490 | 0,05 126,2 3,390 77,35
28 Boanyx 1,20445 | 0,05 — - 78,85
29 Kucrmopon 1,33116 | 0,05 154,58 5,043 90,19
30 Jduoxcun yrepona | 1,8393 0,05 304,20 7,386 194,65
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B Tabnuue 1:

1)  peyui — IUIOTHOCTD i-rO Ta3a NpY CTaHIAPTHBIX YCIOBHSX B MIE-
AIHHO Ta30BOM COCTOSTHUH;

2) Z; ¥ p.;— COOTBETCTBEHHO, (HaKTOp CXUMAEMOCTU U TUIOTHOCTD
i~ro ra3a IpH CTaHAAPTHBIX YCIOBUAX (/151 Fa30B € TEMIIEPATYPOM KUTIEHUS
6onpiue 293,15 K npuBegeHsl YCIOBHBIE 3HAYCHUA 3TUX CBOICTB, KOTO-
phie IPUMEHUMBI TOJBKO MPH OTIPENENCHUN 2. U p  IPUPOTHOTO rasa);

3) 8,; — MOTPEIIHOCTh ONpeAeaeHusI paKTOopa CXXMMAEMOCTH i-TO rasa
TIPA CTAHAAPTHBIX YCJIOBMSIX.

3.2.4 U3 ypasHenuii (4) ¥ (5) monydaeTca npakTudeckas opmMyna st
ONpEeAEIeHMs IUVIOTHOCTH rasa

p =pcp I/ TK), (6
rne KoadguuueHT cxuMaeMocT K paBeH
K= 2/z. )

W3 ypaBHenus (7) cnenyet, yto K =1 npu p = p.u T = T,. Kpome
TOTO, U3 3TOr0 X€ YpPaBHEHHUS] BHIHO, YTO ILUIOTHOCTh ra3a B paGoumx
YCJIOBUAX MOXHO ONIpeNeJINTh [10 USBMEPEHHBIM 3HAUYEHHMSIM p (, ., T (PUIH

K),puT
Jlomyckaercs p ¢ ¥ Z, onpeaensThb o Tabnuue 1, zu  p — no FCCCJY

4, T'CCCH 8, I'CCCH 18, Ircccph 19, Ircccp 47, rcccp 4s,
rcccp 70, rcccna 95, rcccp 96, rccCa 147, rcccp P127 u
JIpyTUM MaTepuaiaM, pekomeHayembiM TCCCJL, eciiu MeToabl U3MepeHuUst
COOTBETCTBYIOLIUX TapaMETPOB MMEIOT GOJIBILYIO TOTPELHOCTD, YEM YKa-
3aHO B Tabmuue 1, WiIK OTCYTCTBYET TeXHUKO-IKOHOMUYECKas Lejecoob-
PasHOCTh NPUMEHEHUS NPIMBIX U3MEPEHUH.

3.2.5 OO6was morpeIHOCTh OMpeNeNeHus! TUIOTHOCTH i-TO0 YHCTOTO
rasa, pacCYMTaHHas no ¢opmyie (6), Oyner paBHa

8y 1= (B2 ¢+ 82 + 554 84+ 82, )™, ®

1me 8, ; — MOTPELIHOCTh U3MEPEHHUS WIH ONpefeneHns no tabue 1
ILIOTHOCTH {-TO [a3a NP CTAHIAPTHBIX YCIOBUSIX (YUCISHHO PaBHa S, ; );
8, ; 1 8,; — METOIMYECKAS MOIPEIIHOCTh ONpefeseHHs T ¢akropa
cXUMaeMocTd Tipu paboumx M craHmaptHsix yoiaosusix mo 'CCClH 4,
TCCCH 8, ICCCJ 18, ICCCH 19, I'CCCl 47, ICCCH, 48, ICCCJ,

70, TCCCJH 95, TCCCH 96, TCCCHI 147, ICCCL, P127;
8, 4 87 — IOrpeIIHOCTY ONpPENEe/IeH|s], COOTBETCTBEHHO, JABTCHUS U

TEMINEPATYpHI.
6
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33 OnpeneneHUe TMNIAOTHOCTU CMECHM Ta30B TMpH
CTAHOAPTHBIX YCJIOBUSX ITO KOMIOHEHTHOMY COCTaBY

3.3.1 KomroHeHTHbI# COCTaB CMECH Ta30B ofpeensercd B 00beMHBIX
JoJsx Imo ¢opMysie

n=V/YV 9)
i
WIM B MOJIIPHBIX JOJSX 1o dopMyne
x,-=n,-/2 n; . (10)

1]

KuiioMonp (kuorpaMM-MoJIeKy/ia) — KOMTHYECTBO BEIIECTBA B KWIO-
TpamMMax, paBHOE MOJSIPHOW Macce 3TOro BelIeCTRa, MOJITOMY YUCHO
Mojieit i-To KOMIIOHEHTA ra30Boif cMecH onpenensdercs o gopmyie

n=m/M;. (1)

B cootserctBun ¢ UCO 6976 [3] oGbeMHast r; 1 MOJISIpHAs X; JOJIM

CBSI3aHbI CIEAYIOIIVMM COOTHOLICHUAMHU:

K/
xi = _.l_._fl_ N (12)
2 (/e
i
= _KiZei i (13)
Z ;2D
W3 ypasuenuit (12) u (13) MOXHO BEIBECTH CHEAYIONIUE YCAOBHS:
> =1, (14)
i
> ox=1. (15)

i
3.3.2 B coorsercrBud ¢ UCO 6976 [3] IuioTHOCTh MPUPOAHOTO rasa
TIPH CTAHIAPTHBIX YCIOBHSIX BHITUCIISIOT MO popmyie
Pe=Peu’/Zc> (16)
tne Pon = 20 X; Pei (17)

i
zc=1—[2 x,-b?'s]2- (18)
i

3Ha4yeHus1 IOTHOCTU p.,; 4 Pakropa b?’s npuBeAeHsb! B Tabiune 1.
Tpu coxepXxaHuy B NPUPOTHOM rase YIJIeBOXOPOIHBIX COSIMHEHHIA THIA
CHyy+y dopmynst (17) 1 (18) MOXHO NpeCTABUTH B CIIEAYIOIUIEM BUIE:
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Pew = 0,5831 (k;x; )+ 0,0838 + 1,7457x, + 1,0808x,, (19)

% =1—1[0,0458Y (kx)—0,0022 + 0,0195x, + 0,075x,)%,  (20)

rae k; — KOJMYEeCTBO aTOMOB YIJIEpPO/a B i-M YITIEBONOPOIHOM KOMITOHEH -
te (CyHjyi42) IpUpOAHOTO rasa.

3.3.3 IMorpemHoCcT! OMNpeNeNneHus TUIOTHOCTH TMPUPONHOTO Trasa
dakTopa cKHUMaeMOCTH NPU CTAHAAPTHBIX YCIOBUSIX BHIYKCIISIOT 10 ¢op-
MyJIaM:

Spen= (0:6/ p)| 3 (kix: 8,07 + 3,4(x, 80" + 9,0(x, 8,0 [, (21)

a-z%

Pre = 0,09 [ 2 (kx 0%+ 0,180, 8,)* + 2,7(x, 8,)° P, (22)

8pe = (Blen + 82+ 82)%, (23)

e Oy, By M 8, — IOTPEUIHOCTH ONpeNeNeHNs] MOJSIPHBIX JOJEH,
COOTBETCTBEHHO, i-r0 KOMIIOHEHTa NMPHUPOIHOTO ra3a, a TaKXe a30Ta U
IMOKCHIA YTIepoJa, KaK KOMIIOHEHTOB' IPUPOIHOTrO rasa;

8, = 0,05 % — morpeuIHoCTh 3KCIIEPUMEHTATBHOTO OIpeHe/ICHUS
¢akTopa CXHMaeMOCTH.

34 OnpeneneHue MNJOTHOCTU TPUPOAHOro ra3sa
npu pabouux yciaosusax (pu 7).

3.4.1 IInoTHOCTH IMPUPOTHOTO ra3a ONMpeReNAIoT Mo dopmyie (6).

3.4.2 KoabduumeHT cXHMaeMOCTH MPUPOAHOTO ra3a, BXOAdIMi B
dopmyny (6), nomkeH onpenensthes mo TOCT 30319.2.

IIpu sToM (hakTOp CKUMAEMOCTH NPH CTAHAAPTHBIX YCJIOBHAX JOITYC-
KaeTcsi ompexeats no dopmyne (20) mpM KM3BECTHOM KOMIIOHEHTHOM
cocTase JIu6o 1o ¢opmysne (24) npu U3BECTHBIX IUTOTHOCTH MPUPOAHOTO
rasa [py CTAHAAPTHEIX YCIOBUSIX M COIEpXaHMU B HEM a30Ta ¥ JUOKCHAA
yriaepona, T.e. no dpopmyie

z = 1 — (0,0741 p, — 0,006 — 0,063x, — 0,0575x,)>. 24

3.4.3 TlorpeuHocTs onpeneneHus pakTopa CXUMAEMOCTH NPUPOJHO-
IO rasa IpU CTaHIAPTHBIX YCJIOBHSIX Mo ¢opmyne (24) 6ymer paBHa

05
5, =0,3% z?’ [(peBoe + 07206807 + 0,6055.0%° .  (25)
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3.4.4 [lomyckaeTcst IPUMEHATD JI0ObIe APYTHe METONUKH U (hOpMYIIBI
pacuera daxkTopa u Ko3dhHIIMEHTa CXMMAEMOCTH TIpU paboYUX YCIOBU-
SIX, OHAKO IOTPEITHOCTD STUX METONUK 1 (hOPMYIT TOJKHA OMpeIeNAThCS
B COTIOCTAaBJIEHUHU ¢ MeTOAaMH, ykazaHHbiMU B TOCT 30319.2.

B yactHOCTH, LIS pacyeTa Ko PUIHeHTa CXXUMAaeMOCTH JOITyCKaeTCst
UCIIONB30BAaTh CIENyIOllee ypaBHEHUE

K=Kyop K+ KfT+Kpo+ Kx, + Ksx,) . (26)

Ilpy He3HaYMTENbHBIX M3MEHEHMsX TapaMeTpos p, T, p, X, U X,

MOTPEUIHOCTh pacyeTa KoadduimenTa cXUMaeMOCTH IO 3TOMY ypaBHe-
HUIO MOXeT ObITh HEOGOJIBLION, HATIPUMED:

0,1 < p[MIla] <1,2 Ko = 1,00185
273,15 < T[K] <303,15 K1 = 0,0523625
0,66 < pc [kr/M’] <0,70 K2 = —20,5799
0< xa [Mon. %] <2,0 K3=0
0 < xy [Mor. %] <0,5 Ki=0
5k <0,11% K5 = —0,244369

3.4.5 [Inst cMeceit, OTIMYHRIX MO COCTAaBY OT IIPMPOJHOrO rasa,
pacueT ¢akTopa CXMMAEMOCTH € JOCTOBEPHOI MOrPEIIHOCTBIO Mpej-
cTaBJisieT GOJBLIYI0 CIOXHOCTh M Moxyac TpebGyer pa3paboTku cme-
LHUATbHON METOOMKU.

CornacoBaHue MOJOOHBIX METOOUK CJIEAYeT TIPOU3BOAMTL C
BHUIICMB Toccranpapra Poccun.

4 OITPEJEJIEHUE ITOKA3ATEJIA ATUABATBI

4.1 Tloka3zatenn amuaGaThl IPUMEHSIETCS NIPH pacyeTe KoadbduuueHTa
paclIMpeHus rasa.

4.2 Tlokasatenn agmabaThi 3aBUCHT OT IapaMeTPOB COCTOSIHMS rasa
(DaBeHMS ¥ TEMITEPaTypHI), 4 B CTydae CMECH ra3oB M OT COCTaBa CMECH.

4.3 IToka3zatens anuabGaThl [ist YUCTHIX ra30B HEOOXOIMMO ONIPEAENSITh
mo F'CCCH P127 u npyruMm Mmarepuanam, pekoMenayeMbiM T'CCCII.

4.4 Tloka3zarenp amuaGaThl CMECH ra3oB IPH NABICHUSAX, GJIM3KHMX K
arMochepHoMy (B npenenax +3 %), onpenensior coriacHo [1] mo popmyire

k=2 XK, @7)

TAC K;— TMoKa3aTeJb amuabaThl i-ro KOMIIOHEHTAa CMECH.
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4.5 Ilokasaresb aguaGaThl IPUPORXHOrO ra3a, MeTaHa M a30Ta NOJDKEH
BBIMMCIIATECS 10 ycoBepiueHcTBoBaHHOU dopmyne Ko63a [1]:

k = 1,556(1 + 0,074x,) — 3,9-10~* T(1 — 0,68x,) — 0,208 p, +

+/D" [384(1 — x) /D™ + 26,4x,] . (28)

4.6 IlorpeluHocTh omnpeneieHus Moka3aTenst aguabaTel no Gopmyne

(28) B mmamaszoHe teMieparyp 240—360 K w masneHuu no 10 MIla npu

2/T < 0,03 ne npessiaer 2,0 % Mo cpaBHEHMIO C 3HAYEHUAMH, PacCud-

TaHHBIMH MO YpasHeHMI0 cocTosHus (cM. TOCT 30319.3). C yuetom

MOTPELTHOCTH U3MEPSEMBIX TapaMeTpOB MOTPELUIHOCTh Pacyera IoKasa-
Tesisl amuabaTsl BEIMUCIISIOT 110 dopMyJie

8, =2+ 82", (29)

e & = 2,0 %.
IorpenHocTh pacyera nokasatensi aiuabarThbl, CBI3aHHYIO C MOrpell-
HOCTBIO M3MEPSeMbIX NTapaMeTpoB ( 5, ), ONPEACISIOT U3 BhIPAKEHUS

Bup = Rl- [(0,37 107°T 87 )%+ (0,19 1077 p 5, )* + (0,21 p.8,) 2 +

+(0,21x, 8 ), (30)

e 87, 8y, 8, U 8, — MOrPELIHOCTH U3MEPSEMBIX 1apaMeTPOB, COOTRET-
CTBEHHO, TEMIIEPATyphl, AABJICHUS, [UIOTHOCTA INPUPOSHOrO rasa Npu
CTAHJAPTHBIX YCIOBMSIX U COAEPXKAHUA a30Ta B HEM.

5 OIIPEJEIEHHE CKOPOCTH 3BYKA

5.1 CKopocTb 3BYKa NPUMEHSETCS] IIPH OIPENENICHHH ONPaBOYHOTO
MHOXUTENS MOKa3aHUN BUOPALIMOHHEIX ILIOTHOMEDOB.

5.2 CxopocCTh 3ByKa 3aBHCHT OT IApaMETPOB COCTOSIHUSA ras3a (maBie-
HMA U TEMIIEPATYPhI), @ B CJIydae CMECH ra3oB M OT COCTAaBa CMECH.

5.3 CxopocCTb 3BYKa WISl YUCTBIX ['A30B HEOGXOAUMO OIPEHENATh 110
I'CCCH 95, TCCCH 96 u npyrum MaTepHaiaM, peKOMEHIYEMbIM
rccca.

5.4 CkopocTh 3ByKa IPUPOIHOIO rasa BEMHCISIOT Mo dbopMyire

u= 18,591 (T xK/ p.)>* , (31)
roe Kk — Iokasareib aguabaTsi;

K — xoa¢pduniueHT CXMMaeMOCTH, olipeeaeMblii mo MetonaM NX19
mox. wit GERG-91 (cm. TOCT 30319.2);

p . — IUIOTHOCTD IPUPOJHOIO ra3a IPH CTAHAAPTHHIX YCIOBUSX (P, =
=0,101325 MIla u T, = 293,15 K).

10
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®opmyna (31) nonyyeHa u3 ypaBHEHUI TEPMOIMHAMMKM JUIST CKOPOC-
TH 3ByKa W ToKas3atensa aguadartst [2].

5.5 IlorpeniHocTs ompeeeHUsI CKOPOCTH 3ByKa 1o dopmyse (31) B
IuanasoHe temmeparyp 240—360 K u maBnenuu no 10 MIla He npeBbi-
waer 1,5 % mo cpaBHEHHIO C 3HAYEHUSIMM, PACCYUTAHHBIMU TIO YpaBHE-
o cocrossust  (cM. TOCT 30319.3). C y4eroM mnOTPeUIHOCTH
U3MEPSIEMBIX ITApaMETPOB ITOrPEUIHOCTD pacyeTa CKOPOCTH 3BYKA BBIYHC-
Js10tT 110 dopmyie

8,= (6> +82 )", (32)

e 8 =1,5%.
INorpemHocTh pacyeTa CKOPOCTH 3BYKa, CBA3aHHYIO C TIOTPEUIHOCTHIO
HU3MepsAEMBIX TAPaMeTPoB ( & ,, ), ONPENENSIOT U3 BBIPAXKEHMSA

8 aa = K—"iK {[(0,37-1073K + Ky x + x K/T) T571 + [(0,19-102K +
+ K ) p 812 + [(0,21 K+ Kok —x K/p) p o 8 , 1> +(0,21 K +
+ Kok ) X, 8207 + (Ko x %, 8,)2%7, (33)

rae 87, 8y, 8¢, 8yy U Oy — MOTPELIHOCTH U3MEPSIEMBIX IAPAMETPOB,
COOTBETCTBEHHO, TEMIIEPATyphl, AABJIEHHUS, [LUIOTHOCTH NMPUPOXHOTrO
rasa NMpH CTAHIAPTHHIX YCJIOBHUAX, CONEpPXaHMSA a30Ta ¥ JHOKCHAA
yriepoaa B HEM.

Koapdpuunenrst Ky, K,, K., K, u K, B 3aBHCHMOCTH OT MeTona,
UCIIOJIBE3YEMOTO VISt pacqua Koaq:cbnunema cxumMaemocTtH K, onpenens-
I0TCSt TTO CAenyIOUMM BhipakeHusiM (cM. dopmynsr (87) — (91) wiu (92)

— (96) TOCT 30319.2):

— nipu pacyere K fjo Merony NX19 MO,

KT_ —0,26:107* +0,34.10~° p, (34
=0,14-1072 + 0,24.102 p, (35)
K, = —0,83-107% + 0,084 p, (36)
K, =—0,56.10"2 + 0,057 p, 37
Ky = —0,46:107% + 0,047 p; (38)
— TpU pactere X Ko MeTony GERG-91
Kr=—0,38-10"%+0,41.10~° p, (39
K,=—0,810"*+0,29.107* p, (40)
K e =—0,01+0,1p, @1)
Ko = —0,74-107% + 0,075 p, 42)

K, = —0,85107% + 0,085 p. 43)
11
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6 ONPEJENEHUE JMHAMMYECKO! BA3KOCTH

6.1 Bsi3kocTb IPUMeEHAETCS ISk BBIYMC/IEHHs Yicia PeiiHonbnca, Koto-
poe SIBJSIeTCS ONHOH Y3 BAXHENIIIMX XapaKTepPHCTHK TEYEHMST BA3KOM Cpelbl
1 oIIpefensieTcs] OTHOLICHHEM WHEPIIMOHHBIX CWI K CHIaM BS3KOCTH.

Yuco PeitHonbaca npuMeHsieTcs L onpeneiieHus kosdouumnenra
UCTEICHUS.

6.2 BsiakocTb ra3oB U MX CMeceil CHJIBHO 3aBHCHUT OT TEMITEPATYphl 1
IUIOTHOCTHY Ia30B IIPM HM3KUX JABIEHUSX. 3aBUCHMOCTb BSI3KOCTH OT
JaBJICHUsI BbIpaXkeHa ciabo.

CocTaBISIOILYIO IMHAMUYECKOM BSI3KOCTH [IPHPOJHOTO Ia3a K MHOTHX
€ro KOMIIOHEHTOB, 3aBHMCSIUYI0 OT TEMIIEPaTypel, NpH [JaBACHUSX JO
0,5 MIla Beraucisior o dopmyne

\ 0,125
T% +1,37-9,09 Pe ’ (44)
pg’s +2,08-1,5 (x, +x)

Rr= 3,24 .

rae pur BeIpaxeHa B MKIla-c.

®opmyna (44) npuMmenuma B auarazoHe Temreparyp 240—360K. Ilo-
TPELLHOCTD ONpeAeICHNs BI3KOCTH B 3TOM AMaIia3oHe He npesbmuaer 1,0 %
U1 MeTaHa, 2,5 % — A 3TaHa, 5 % — Iutst ponaHa, 6yTaHa, MOHOKCHIA
yriiepoza, JMOKCHIA YIJIepoia U a3oTa, 3 % — Ui IPUPOAHOYO ra3a, ecjin
MIOTPELTHOCTH U3MEPSIEMBIX [TAPAMETPOB ITPHHSTHI PABHBIMU HYJIO.

6.3 JlomyckaeTcsi onpesensiTh BI3KOCTh YMCTBIX razos rio TCCCJ 17,
I'CCCO 94, ICCCH 110, rCCCH P92.

6.4 BS3KOCTh IIpY NMOBBIIIEHHBIX JaBaeHusX (mo 12 MIIa) g npu-
POIHOrO rasa BEMUCIIOT 10 dopMyite

B=R16) (45)
rmec, =1+ ——~E—'2’~— — MOTIPABOYHEI MHOXHTEb.
! (T, - 1)
IMpuBeneHHBIle OaBleHWe p, U TeMmrepatypy 7, BBIYUCISIOT IO
dopmynam
Pu = PP (46)
0= T/T, (47)

e MCEeBIOKPUTUYECKHUE NaBJIeHHe P, ¥ TeMIepaTypy T, PacCUMTHIBAIOT
o dopmynam (17) u (18) TOCT 30319.2, a umeHHo:

Pax = 2,9585(1,608 — 0,05994 p, + x, — 0,392x,), (48)
T = 88,25(0,9915 + 1,759 p, — x, — 1,681%,). (49)

B dopmynax (48), (49) momyckaeTcs BMECTO MOJSIPHBIX HOJNEH OMOK-
CHI2 yIjiepona M a30Ta NMPUMEHSTh UX OOBEMHBIE TOMH.

12
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6.5 TorpeurHocrs onpeseaeHus BA3KocTu 1o ¢opmyne (45) He mpe-
BbllaeT 6 % IO CPaBHEHHIO C 3HAYEHUSIMH, PACCYUTAHHBIMU C UCHOJIb-
3opaHMeM YypaBHeHusa coctosuus (cM. TOCT 30319.3). C yuerom
MOrPEIIHOCTH U3MEPSAEMBIX NTapaMeTPOB MMOTPEIIHOCTD pacyeTa BI3KOCTH
BBIYHCHAAIOT IO opMyre

8,=®" + 8", 50

rie & = 3,0 % upu aasneHnsx 1o 0,5 MITa u 6,0 % npu NOBBILIEHHBIX
nasreHusx (o 12 MITa).

TTorpeIHOCTh PacyeTa BA3KOCTH, CBSA3aHHYIO C NIOTPELIHOCTHIO H3Me-
PSIEMBIX TIapaMeTpoB (8, ), ONPENEISIOT U3 BHIPAXKEHUS

San = 5 10,028 T80 + (K, p 5)° + (44 0. 8,0% + (10,5%, 5,) +

+ (11,6x, 8,71, (51)

tne 87,8, 8, , 8y U 8, — MOrPEIIHOCTH H3MEPSIeMbIX [apaMeTpOB,
COOTBETCTBEHHO, TEMIIEPATYPHI, AABJICHUS, ITIOTHOCTYU IIPUPONHOTO ra3a Ipu
CTaHIAPTHBIX YCIOBYSIX, CONEPXAHMs a30Ta M JUOKCUIA YIJIepoaa B HEM.

Koadduunent K, pasen 0 npu nasnenmsix no 0,5 MIla u 0,45 npu
MIOBBIIUEHHBIX HaBaeHusax (mo 12 MIla).

7 ONPEJIEJIEHME YIEJILHOU OBPBEMHOM TEIUIOTBI CTOPAHUA
(TEIUIOTBOPHOW CIIOCOBHOCTH) MPUPOTHOTO I'A3A

7.1 TerutoTy cropaHusi IPUPORHOIO Fa3a MCMOMB3YIOT MPH pealu3a-
MM ra3a noTpeOUTeNsIM.

7.2 YaenbHyo 06BEMHYIO TETLIOTY CrOpaHMst TIPHPOAHOTO rasa orpe-
aesmior o TOCT 22667. B tabnuie 2 mpuBeAeHbI 3HAYEHUS BBICIIEN U
HU3LIeH YAeJbHOMN TeIUIoThi cropanus B cootBercTBuM ¢ UCO 6976 [3].

7.3 Tlpu HEU3BECTHOM KOMIIOHEHTHOM COCTaBe rasa JOIyCKAaeTcsl oIpe-
JEJATh BBHICHIYIO ¥ HU3ILYIO YACJIbHBIE TEIUIOTBI CropaHust 1o dopmyiam:

H,, = 92,819(0,51447 p + 0,05603 — 0,65689x, — x,), (52)
H,, =85,453(0,52190 p. + 0,04242 — 0,65197x, — x,). (53)

7.4 TlorpelwHOCTh OIpefeNieHUs TEIUIOTHl CTOPAaHMS BBIMUCIAIOT IO
cleaylommmM dopmMmynam:
IIPH OTIpEAEIEHUH YAEIbHOMK TEIUIOTHI CropaHus o 7.2

Sy = [Z ; H",-SX,-)Z] 05, (54)

inan

1
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e Z, — (hakTop CXXUMaeMOCTH INPUPOJHOTO ra3a IPH CTAHAAPTHBIX yC-
JIOBUSIX, KOTOPBIH paccYUTHIBAIOT o dopMynam 3.3.2;
H,; — TeIIOTBOpHasi CTIOCOOHOCTD i-TO Ta3a B UACAILHO ra30oBOM CO-
crogHuM (cM. Tabuity 2);
8,; — TIOTPEIIHOCTh OIIpeAeIeHUs] MOJISIPHOM JOMH i-rO KOMITOHEHTA
IIPUPOIHOTO rasa.
Tlpu ompeneneHn yaenbHON TETUIOTHI CropaHus mo 7.3

8 =10,04 + 0,1 82,07 1 (x,8,) +0,4(x, 8 1%, (55)
€ 8y, Oy U 8y, — MOIPELIHOCTH OMPE/eIeHHs, COOTBETCTBEHHO, ILUTOT-

HOCTHA MPUPOTHOrO raia Inpv CTAHOAPTHBIX YCIOBUAX, MOIIHpHOﬁ JOJHU
asoTa U MOJ[HPHOFI JOJM OUOKCHIA yriaepona.

Ta6onuua 2 — TernnoTBopHas cIIOCOGHOCTh KOMIIOHEHTOB TIPUPOAHOrO rasa
M TIPOJYKTOB €ro TiepepaboTKH B MACANLHO Fa30BOM COCTOSHIMM

TernoTta cropanus
H N
CKast iy TNorpeursocTn
HaumeroBanue rasa Xx&)n;x;;ey a MJIx/m> ar:m, %
BpICLIas HHU3Las
Meran CH4 37,04 33,37 0,1
Drax C2Hs 64,91 59,39 0,1
INponan C3Hs 92,29 84,94 0,2
H-ByraH H-C4H1o 119,7 110,5 0,3
u-Bytan u-C4Hio 119,3 110,1 0,3
#-IleHraH w-CsHj2 147,0 136,0 —
u-Tlenran u-CsHi2 146,8 135,7 —
H-T'excan H-CeH14 174,5 161,6 —
H-Tentan H-C7H16 201,8 187,1 —
H-OxTaH H-CgHis 229,2 2127 —
AlleTWIeH C:H2 54,09 52,25 0,1
BrineH CzH4 58,68 55,01 0,2
IlporneH C3He 85,58 80,07 0,2
Benson CeHe 137,3 131,8 -
Tonyon C7Hs 164,2 156,8 —
MoHokcua yriaepona (6(0) 11,76 11,76 0,1
Bomopox H 11,89 10,05 0,1
CepoBoaopox Ha)S 23,37 21,53 0,4
AMMmuak NH3 15,93 13,17 0,4
MerunMepKarnTaH CHaS 51,54 47,86 0,4

14
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ITPUJIOXXEHHE A
(cnpaeounoe)

bnomorpadus

[1] Ko63a 3., Jo6posonscku B., FonTapek §1. (ITonbckas BhICIIask MHXEHeEp-
Has 1KONMa) AHAIU3 BIMAHUA HETOYHOCTH ONpeje/ieHHs MoKasarens aauabarbl
TIPUPOAHBIX I'a30B Ha MOrPeLIHOCTb pacueTa pacxofa.

[2] HInunepaitn 3.9., Keccensman I1.M. OcHoBsl TeopHH TeMIODU3INIECKHX
cBOMCTB BemecTB. M., «DHeprus», 1977. 248 c.

[3] UCO 6976:1995 International Standard. Natural gas — Calculation of
calorific value, density and relative density
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YIK 662.76.001.4:006.354 OKC 75.060 B19  OKCTY 0203

KirioueBEIe cIOBA: MPUPONHBIN ra3, KOMIIOHEHTHl MPUPOIHOTO rasa u
MIPONYKTEL €ro TepepaboTKU, METOALI pacuera (PU3NUECKUX CBOUCTB,
IaBleHUe, TEMIIEPaTypa, IVIOTHOCTb NPH CTAHAAPTHBIX YCIOBHUSX, KOM-
TMIOHEHTHBIN COCTaB, MOJISIDHBIE U OOBEMHbIE A0IH, KOo3ddbULUEeHT
CXXMMaeMOCTH, IUIOTHOCTD, [TOKa3aTeNIb aaiadarbl, CKOPOCTh 3BYKa, IH-
HaMHMYecKasd BSI3KOCTh, OoObeMHAast yIeJIbHAsA TEIUIOTAa CrOpaHMs, IOo-
IpelIHOCTh

Penaxrop P.C.Pedoposa
Texuuvecknit penakrop O.H.Bracosa
Koppextop M.C.Kabawosa
Komnslotepnas Bepcrka A.H.3oromapesoii

Wan. max. Ne 021007 or 10.08.95. INonnucano B neyaty 25.01.99. Yen.meu. 1,16.
Va.-uapar 1,10.  Twapax 122 ak3. C 1768. 3axk. 32.

WK HanaresscTso cranmapros, 107076, Mocksa, Konoznesueiit nep., 14.
Ha6pano u ornevarano B UIIK UsgatenscTso craHmaproB



Hamenenne No 1 TOCT 30319.1—96 'az npupoausiii. Metoan: pacaera dusn-
yeckux cpoiicrs. Onpeenenue Gpu3MECKUX CBOHCTS NPHPOIHOTO TA34, 810 KOM-
NOHENTOB H NPOJYKTOB €ro nepepaboTku

TpunaTo MeXroCyaapCTBEHHLIM COBETOM MO CTAHAAPTHIANMH, METPONOTHH H
ceprupukanun (nporokon Ne 22 or 06.11.2002)

3a npUHATHE HIMCHEHHA NPOroJOCOBAIH HALMOHAILHLIC OPraHbl No CTaH-
AAPTH3AUHH CICAYIOmHMX rocyaapers: AZ, AM, BY, KZ, KG, MD, RU, TJ,
T™, UZ, UA [komm aabda-2 no MK (MCO 3166) 004]

3apernctpuposano Biopo no cranpapram MI'C Ne 4308

JlaTy BECACHHA B JeliCTBHE HACTOSINEro H3IMCHCHMH YCTAHABIMBAIOT YKAa-
JAHHLIC HANMOHAJLILIC OPraHbl MO CTAHTAPTHIALMH

Mynxr 3.2.3, Tabaunua 1. paha «Monspuan macca M, kr/xvonbs. g nio-
Kasareast 27 (430T) 3aMeHUTL 3HaucHue: 28,135 na 28,0135;

rpapa «[lorpewnoets &, %». Ja nokasaress 25 (4pro) 3uMCHUTL 3Ha-
uenne: 0,30 ua 0,05;

MOKA 3aTCb 28, 3'dmcu UThb 3HauCcHUE A8 Tpadbt « KpuTHicckas TeMepary-

a T» — Ha 132,5, mns rpadwl «Kpurnueekoe papacuue p, »0 — Ha 3,766;

NYHKT JOMOJHUTL NICPCHHCACHUCM — 4

«4) cocras Bosayxa — 78,102 % asora, 20,946 % xucnopoaa, 0,916 9
aproHa, 0,033 % awmokcmaa  yrmepoaa, 0 00182 % wneona, 0,00052 % rcaus,

et

0,00015 % merana, 0,00011 % kpunrouna, 0,00005 % sosopoaa, 0,00003 %
sakucH aszory, 0,00002 % moHokcuaa yracpoaa, 0,00001 % xccHoHa (cocTan
NPUBEACH B MOJSIPHBIX MPOLCHTAX 110 aHHBM UCO 6976 [3])».

Mynxr 3.2.5. @opmyna (8). 3amMCHUTL CNOBA: «(YUCACHHO PABHA &,)» Ha
«(UHCACHHO paBHA &_ ).

Mywuxr 3.3.3. CDopmme (22). 3aMcHUTL 0BO3HAUCHHUE: P, HA O,

Myuxr 3.4.3. @opmyna (25). 3aMCHUTH oﬁo:mdqcnm, <0 6(xo )03» Ha
«0,6(x,3,) 205,

flymcl 4.6. @opmyaa (30). Dxermkaunst. 3aMCHUTL 0003HAUCHHUC: & HA 8

IMynkr 5.5. @opmyaa (33). 3ameHuTb 060 3HAYCHHAC: «X 6, ) Ha «x.l(li ]3

Iyukr 6.2. Bropoit absau. 3aMcHUTD c1oBa: «npH gasieHusx ao 0,5 MTa»
Ha «1Tpu aTMocdepHOM TaBICHHH»,

[Myuxr 6.5, Gopuyna (50). Bxenukauus u OCACAHHA ab3al. 3aMCHUTD
caopa: «npu gapacuusax 10 0,5 MIla» na «npu arvochepHOM AABICHHH».

(MYC Ne § 2004 1)
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