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MNpeancnoewne

Llzni« nprEUKnE cTaidapThaaykd B PocchiAckol Pegepauqs yeTaHoaneHs $eaepantH s i 3aKoHom oT
27 nexabpa 2002 r. Ne 18403 o0 TexHu4eckomM peryNUpoEIHUK:, 3 NPABUNa NPHMEHEHUA HALWOHANEHEX
cTadfapTor Poccuidcod Pegepaumy — MOCT P 1.0—2004 «CravgapThaauka B Poccyidckol Sangepaiin.
DCHOBHEIE NONOHEHNAD

CeoneHWA O cCTaHOapTe

1 NOOAMSTORNEH degepansHbiyM rOCYJApCTEEHHEIM  YHETApHbIM NpegnpUATHes o« PoOCCHacEMi
HAYHHO=TEXHAYECKNA LEHTD KHDODMALMA NO CTAKAARTHAALWK, METRONOTHN K OUEHKE COOTBETCTBHA (BT
aCTAHOAPTHUHDOPM» ) Ha ocHope cODCTREHHOMD ayTEHTHYHCIO NEDER00a HA PYCCHMIA AdBIE MEexdyHapog-
HOTO CTEHAADTA, YEAIAHHOID B NYHKTE 4

2 BHECEH TaxHHYeCck s KoMKWTETOM No cTadgapTHaaukd TK 180 «MocygapcTeaikan cny#xta cTasgap-
THBIX CIPABCHHbIX DAHHLH

3 ¥YTEBEPHIOEH M BBEOEH B OEWCTBWE NMpukasom QaqepansHOre areHTcTea NO TEXHHYEoKaMY
PETYNHPOBAHAK W METRONOTKK oT 13 gekatpa 2011 r. Ne 1101-cT

4 HactoAwxid  cTadgapT MoguHUAPOBaH MO OTHOWEHHIO K MEXOYHADOOHOMY CTaHgapTy
WMCO 1221322006 « a3 npypoasblé. PacdeThoe onpegenayte GakTopa CevMaeMocTi. HacTe 3. PacyeTHoe
ONpEOeneHHE Ha OCHOBE OaHHblX O duanuyecsrx cBolcTeax razaes (150 12213-3:2006 u«Matural gas —
Calculation of compression factor — Part 3: Calculation using physical propartiess) nyTeM H3MEeHEHHA Bro
CTRPYKTYPEl ONA NPHESOEHMA B COOTESTCTEME CNpaEMnamn, yeradoenesHeimm e MOCT P 1.5—2004 (nogpaane-
Nel 4. 21 4.3), 8 TaKwe NyTemM HIMEHEHWA 0TOeNbHEX pas (CNoE K CChINOK), KOTODLIE BolQENEHbl B TEKCTE Nomny-
HHDHBEIM EYDCHBOM.

BHECEHWE YEAIAHHLIX TEXHHYECKME OTENCHEHWR HANDABNEHD HA YYeT oCoSeHHocTeR 06 waKTa CTakgap-
THAALMM, XapakTepHbIX 4NA PoccHd crod Seaepauki, a TAKKE CEASAHO ¢ UenecooBpasHocTeER MERONbICEAHKA
CCBINOYHBIX HALMOHANBHBIX K MERTOCYIAPCTEEHHEIX CTAHOADTOR BMECTO COBUMOHHBIX MEXRAYHAPOOHEX CTaH-
napTon.

HavmeHoBaHWe HACTORLENS CTAMOARTA HAMEHEHE OTHOCHTENEHD HAKMEHOBAHHSA YEIZAHHOMD BME Y-
HAPOOHON CTAHGapTa ANA NoHES0S WA B cooTeeTcTRREe © TOCT P 1.5—2004 (nyHxT 3.5).

ConocTapneHue CTRYETYDsl HACTOAWETD CTAHAADTA GO CTPYKTYPOR YEAIAHHOMD MEXYHAPOAHOND CTAH-
AapTa NpUEELEHD B ACNONHETENEHOM NPHIoHE A 1A

5 BBEJEH BMNEFELIE

Mrhopralua of uamMeMelusx K Hacmodlewy cmandapmy nybnuxkyemcs @ exezodno uidagacionm
LUHDOIMALILIHRONM YREIAMENS ¢ HaUUoHamns et CiManddagme ¥, @ MEKCHT LIMEHERUT U RONPaEoK — 8 GHEME-
CRYHO UadasasMbix UHBODMaYLIoHHER Wea2amenax sHauuoranstse cmandanmeis. B cnyvae nepacmompsa
[3AMENE] LIU SIMMERE Ha0Mosweso cmakdapma coomaamaomayiowee yeedomnanue Gydem onybnukoaano
8 EREMECAYHD Lidaaaenon UHPoMaLUcHHOM YRadamane « Hayuonanstsie cakdapme s Coomaamemay-
MILAR UHEROLMaUUA, YeedoMIeRUE U MEKSMb DEIMELUESKITICA IMaKME 8 UHGDOPMaYLoRNGL cucmae ofiweao
MeNBEIEARUA — Ha GUUUaNsHoM calime Pedepansn0a0 G2eHMCITER 0 MEXHUYSCKOMY DEETUDOSaNLIN U
Mempondsud & cemu Hemepnem

B CrangapTeadopnr, 2013

HacToRWWA cTAHOAapT HE MOMET BkiTh NONHOCTLH MNH YACTHHHO BOCNDOKIBENEH, THDAKWDDRAH W pac-
NPoCTRaHEH B KaYecTee oMUMansHOro H3gaHuA 623 pajpele vA DanepansHOre aradTCTEa NO TEXHNYECHD-
MYy PEMYNIMPOBIHAI W METPONOTAW
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roCT P 8.769—2011
(MCO 12213-3:2006)

HAUWOHANBHBIW CTAHOAPT POCCHMUCKOW QEOLEPAUMM

FocynapcTeeHHan cMcTema ofecneyo WA aiMHCTES HIMEDEHWEH
A3 NPUPOOHBIA. DAKTOP CHWMAEMOCTW FA30BOH ©A3bI
MeTon pac4yeTHOro ONpeaenoHUA Ha OCHOBE AAHHLIX O HUIMYECHHMX CRORCTRAX raia

State system for ensuring the uniformedy of measurements. Matural gas.
Compression factor of ges phase. Method of calculation besed on gas phys:cal properties

Oata eeenedss — 20913—01—01

1 OBnacTe NPUMEHEHWA

HacToAwMiA cTangapT ycTaHaBNWEaeT METoO PAcHeTHOMD onpedenaqHus QakTopa CHMMasMocTIA Npi-
poOOHOrS rasa, nod2omoenenHoz0 ANA MPancNopMUupoaanHus U pacnpedenesus mo Masucmpartbtiim
2azonpoaodan, NpK YENOBWA M0 HAXOHARHWA TONLKD B rasosoi daie,

CTaugapT pacnpocTPaHASTCR Ha NOOrOTORNEHHLIE ONA TRAHCHORTHROBAMKA N0 MArMCTPank M razo-
NPOBCLAM FA3k 8 JMANAICHAX JAANEHUA U TEMNSDaTy PR, NEWKOTOPLIX Ha NPAKTHEE OCYLLECTRMAKRT TRaHCcnop-
THPCBEAHME W PACAPEEEneHHE ITIX [3308.

bBonee geTansMse CRESEHHA O NPUMEHEHMM METOOE ManodeHs: 8 [1].

2 HopmaTHBHLIE CChINKK

B HacToAwe M CTaHZapTe MCNONEI0BaHLI HOPMATHEHLIE COhINKW HA CReOyILLKE CTaHZan T

FOCT P 8.662<2009 (HCOQ 20765-1:2005) MNocydapcmaendans cucmema obecnevyedus adum-
cmaa uamepesud. Maz npupodueii. Tepmoduxamuveckue caclicmea 2azoeol ghazsr,. Memode pac-
Yyamunozo onpedameHus dna yened mpadcnopmupogadus U pacnpedencHuUs 2a3a Wa ocHoae
yHIaMENMANLHOZ0 VpaaHeHua cocmornua AGAS (HCO 20765-1:2005 «Maa npupodueil. Pacyem
mepmodunamudeckux cactcma. Yacme 1. Caodicmea zazoeol ghazss dna mpawcnopmupoaanus u
pacnpedeneHdusys, MOD)

MOCT PR.66E—=2009 NocydapomaeHHan cucmema obecnayesus eduHcmaa uamepenul. Tenno-
ma (3HepeuR) c2opanua ofLemMHan NpupodHo2o 2aza. O6wue mpebfoaanun K Mermodan UaMepesu i

FOCT 8.417=2002 NocydapcmaenHan cucmesma obecneveHun eduHcmaa UiMeparul. EJunu-
LT BemuY LN

MoCT 31369—2008 Maa noupodHei. Bodvcnesne TENNoTel CrOpadda, NNOTHOCTH, OTHOCHTENLHOR
NACTHOCTH, YKMcna Bobge Ha ocHOBE KOMNOHEHTHOMO cocTaea (WCO 6976-1:1995 «Maz noupodusil. Pacyem
MENRomMeosprol chioccafRocmu, MAGMROCMU, oMESCUTEnsHol romycemy u uwdekca BoSta dna cmecu s,
Moo

MpaMmedaHuwe — |-|F|-.-‘. MNONe3I0E3HAM HECTORLW M CTAHOAPTOM IJE']'IE-GIZIIZIE\F:EIEH'EI TpOBERHTE OBRCTEME CORMOM-
HblX CTAHOAPTOE B MHMPOPMEUWOHHOA CHCTEME oBWErs NoNb3IOEAHWA — HE OWUNANEHOM CARTS PenepaNiaHEard
BresTCTEE N0 TEXHWYECKOMY DEMYNUPOBAHHMED M METROMCMAW B CETH FIHTE PHET UMW N BErOOGHD WI0BEESMOMY HHEOOPMa-
BUOHHOMY YEAZATEND s HEYWOHANEHEE CTAMJAPTE D, KOTOPEIA I:I'I}'E-I'I MEOESH NG COCTOAHN D HE 1 AHBEDA TEXYLWEND r04a, @
N0 COOTESTCTEVIDWWM SHEMECANMHD H30EEESMbIM HHEIOPMALNOHHBIM YEAISTENAM, I:I'I:.-'r.'il'lﬂ‘{I:IiEﬂHblM B TERYEeM rody
Ecnu cobmosdH e A CTAHGEPT 3AMEHEH [MAMEHEH], TO NP@ NONLIOEAHMW HACTOAW WM CTAHZAPTOM CNEedyeT PYROEOACTBO-
BATLCA IBMEHADWAM |HIMEHBHHEIM ] CTEHABRTOM. ECnH CosinoqHbiR CTAHOBRT OTMEHEH fes 3aMedsl, TO NONOKEHNE, B
L0TOPOM AAHA COBINKS HE HEMd, NPHMEHRETCA B YHBCTH, HE IATDardeaWen aTy Coblnyy.

ManaHue SpHUManbHoe
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3 TepMMHHbI, onpeaeneHla W 0Bo3HAYEHHA

3.1 TepMuHe! ¥ onpeaenaHHA

B wacmogaujeM cmandapme npusMesHeHbl mepMubslno FMOCT P 8.662, NOCT P 8.668, MFOCT 8. 417,
FOCT 31369, ¢ yyemom [1].

3.2 OBoaHavaHWA

3.21 ¥YcnooMkia 0003HAYEHWA

YenoeHee oB0aHaYEHNA BENUHKMH NpYUBedaHE: B Tabnuuye 1.

OB03HAYEHHS BENHUYMH W WX BOAHAL, YKAIAHHER B TAENKUE 1, HCNONLI0BAME! KAK B OCHOBMOM TEKCTE

CTAHOAPTA, TAKH B NpMNoKEHUH B, EQrHMLE BENUYAH, NDHBEOEHHLIE B TAENMUE 1, COOTBETCTEYIOT IHAYEHMAM
HOPHAUHEHTOB, NOHEEOSHHEIM B NPHMNOHEHNK B,

Tatinwua 1— ¥onoeHele obolsaquesna BANAYUH

Banwudna
EnwEnua
Dfoanausnue Haumarosamme
(- Uned HYN2EQro NOPASKR [NOCTOAMHEA) & pasnomed#d B, no cTene- W gmone!
HAM MOMNAQHOA TEMNOTE CToOpaHnA (M | [ypasHeque (B.20]]
by, Yned Nepecro NOPAGEE (NMMHERHSIA} B PRANCKHEHAW B, N0 CTENSHAM a - B!
MONAPHOR TENADTE crogasua (H..) [veaeHerdke (B.20))]
by UneH BTORGIG NopAOKa (KEAOPATHYHER) B PAIN0HEHHM B_I no cTene- s kmone - MO% 7
HAM MOMARHOA TENNOTH CrOpaHia (M} [ypeeHeHue (B.20]]
b (0) UneHs pEINOMEHUA S, NG TEMIBPATYRE [ypaBHexde (B.21]] m - EMone”
b (1) o Emone” - K
Hi fF
2 st Emone" - K
Duslel
D,.f“”l UneHs pasnOEeHWA 8, No TeMnepaType [ypaeHexne (B.21)] w0
I I:":l MS'MHK-.I K-
H1 S| F
; M- e - B
b yi2)]
b0} UneHsl pEINOXEHWA 8, N0 TEMNepaType [vpaeHesns (B.21)) w - Mok - MO
&, 1) a7 gpnne - M 0w KT
H2 J
b .t w7 EmOnE - M B
H:'l: T
J:ll.I:I:II-. UrneHsl pasnoseHWA 8, No TeMnepatype [ypagHeHse (B.22}) w - kmone
bty - mone " - KT
1 W - pmoneT - K-
b2}
& BTopoA BUPHANsHEIE KOMDUUREHT [yeaaHeH«ea (1]] W EMone "
Bi Bropof BRpiansHelA B0 0 MyUEHT NEBRHOMND B3aWMOOeACTE WA MERIY M EMone”
KOMOGHEHTOM | M KOMOOHEHTOM | [ypasHeH#e (B 22}
g, 4neH HYNeBOrD NOPAOKE {NOCTOAHHEIR] B pa3NOWEHE C | no cTens- wt - kmone
o
HAM MOMARHOA TENNOTH CropaHia (M, | [ypeeHeHue (B.29]]
C YneH NEpBors NOPAGKS [NUHEAHEIA] B PAINOKEHHA C |, NS CTENSHAM wt . kmone” - MO
MONAPHOR TENNOTe cropasua (M) [ypaeHeHke (B.29)]
C, 4neH HYN2Boro NopAAKa (NOCTOAHHSIR] B PAINOKEHEKH G| o cTene- wt - EMone
o
HAAM MOMARHOA TENNOTH CropaHid (M | [ypasHequs (B.29]]
By Unex Nepeoro NODAGKE (NUHERHEN) B paZNOKEHNA O, No CTENSHAM wt - Emone - MOw
MONAPHOR TENNOTe cropasua (M. ) [yeaeHeHwe {B.249)]
€, UneH ETOROro NOPADKA (KEAGPATHYMHEIR] B paanoseHad C | nocrens- b A2
HAM MOARPHOA TENNOTH Cropadid (M} [ypeaHeHue (B.29]]
2
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Benwunna

OEoarauanne

Hanmsenananme

Enmmrua

chul:lJH
Crph 1§
Coul2)]
ch.lﬂJ|
Dr'l':‘”-
EER
cmﬁm|
Ea010)
Eueal2)]

€10}
CINETE

L

ERE
o

[

L)

||':

——

T S S =

£
&)

1
P,

“nesk paINoKeHns C N0 TeMmnepaType [ypaeHesns (B.30)]

YNeHb PAINOHEHHA C, N0 TEMNEPATYRE [YpasHesue [B.30))

YneHe PaINoKEeHAR o, N TEMNepaType [ypaeHesns (B 30))

- L ¥
Hnexw PRINCHKEHWRA C M0 TemnepaType [ypagHene (B.21))

TpeTud BMpRANEHEIE KO3MPEUHEHT [ypaeHeH e {1)]

MepekpecTHA TPETHA EBWPUENEHER L0300EHUAEHT [YREEHEHWE
(B.31)]

OTHOCHTENSHAR NACTHOSTE [0 (8030yX]) =1, ypaeHexHe [B.1}]

M3MEHEHWE MONAPHOA TENNOTE COPAHUA H . B0 BREMA WTERELHA
|vpasHeHaa (B0} u (B.11)]

3HaYeHWE BRICISR TENNOTE CIOPAHER [FE3 NPY HOPMANEHBIX YONo-
A (05, 1013 25 Gap). TeMnepartypa cropaddn 25 “C)

MonapHan TEANOTA CrOREHUA |TEMNEPATYRPE CropadHna 25 °C)
blonApHan macca [ypaesesua (B.5) v (B.8])]

AGCONKTHOS OSENEHWE

YHUERPCENEHAA TB3088A NOCTORHHAR

AGCONKTHER TEMAEDA Typa

Temnepatypa B rpRAycax Uenscwa [f = T - 27315 ypesHeHWR
(B.27)

DIMHOCUMBNEHER paciwdperHan Heo I'TpEﬂ‘E'ﬂ EHHOCMB

MonapHen absem (= 15 )

MonapHen QONA KCMNOHEHTE

HomOsHIUMOHHRE N3pAMETpsel ONA NEpeEpecTHeIX BTORHX BHPR-
BRLHEX Ko3peuvedToe B, ¥ &, (Tabnuya B.2} W nepekpecTHbIX
TREThUX BHPHENEHE X Ko3DULkeHToR G, [ypasHeHwe (B.32)

DALTOp CHWMEEMOCTH
MaccoBsaR NROTHOCTE [ypaBHed A (B8] W (B.42})

MonApHER ANoTHOCTE (= 1))

MY KMOne™
ME - KMone™ -
MY Rmone -

B
;

MY - ke - W0
MY kmone " - MOxT K
ME-kmone - MOw K

(TR i 1 Fra
ME - p w2 KT
[T (N el

MY - Kmone
ME - EMone - K
MY - HMOne - K

M" - kmone™

MY - KmMone

1

Ml - kMone "

Mo - e

MId# - kmone™

KP - EMOnE™!

Gap®

M- Gap - maone" - KT
K

‘i

%

M- KRone

1
[

KMOMNE -

" HecMOTpR HE8 TO 4TO EEFI HE OTHOCMTCA K CHCTEMHBEIM BEOMHMULAM, TPAMEHASMEA MSHOYHAPOAHLIR CTEHOSPT
OPHEHTHROBEH H3 WCNONLIOBAHWE B PaECYeTaX (B TOM YWWCNE B KOMNEOTEDHOA BERCHW] aToW egdH@UE (] I:'-ap =
= U1 M”E:I. Mo aTon NpAYdHE B HACTORLWEM CTAHOAPTE QAEBNEHWE, BENRYARA JABENSHWE ONA yHUESPCANEHOH T33cBEon
NOCTOAHHOR K, MoEeT SkiTe B paMes0 B 20MHALE #EIEFII:- e edusnye «MMNas 8 3REACHMOCTH OT TOMO, K84 QaHHEE
BORHHAYR NDeQCTARMNEHE B PRINFEYMHEY PAIGENBEE NPHMEHAGMOND MesaYHApOOHIrD CTAHO3PTA.
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3.2.2 JononHUTENEHLIE HHOBKCE]

1 — aHAYEHWE NDH HOPMAansHLX yonosaax (7, = 273,15 K, £, = 0,101323 MNaj);
CH — onA skeMBaneHTHOTS YINesogopoga,

CO — ans MoHOECHOE yrnepoaa;

CO, — anA ouokckaa yrnepoaa,

H. — pna sogopopa;

M. — mna azora.

3.2.3 JononHdTenkHee oboIHaYaHKA

[air} — ONA cyxoro Boaayxa cCTaHOapTHOro cocTana [ypapueHde (B.1)];
(L) — QnA yCNOBHOMD 3HAYEHKA P, MCNONEIYEMOro 8 ypaosenin (B.11);
1 — OnA KBUBANEHTHOND YINeeoaopona [ypaauenwa (B.12) 1 (B.15]];
2 — OnA azora [ypaeseHua (BO12) (B8],

3 — anA guokckaa yrnepooa [ypaevewws (B2 w (BT

4 — anAeocgopona [ypaerenua (B12w (B18);

5 anA moMokcHga yrnepona [ypasserta (B.12)w (B.19)];

[id) =— COCTOAHWE WOEaNnEHOro rasa,

(L) — cHEeTYME uTepaumi (B.2.1);

v — cueTIME MTepauwa (B.2 2},

(W) — cuyeTuuk uTepayuni (B.4).

4 MeToqn pacyeTHoOro onpegeneHHA

4.1 CyuwHocTL MaTona

MprHUMN METO0a HACTOALWEND CTAaMGAnTa OCHOBAH HA TOM, YTO0 ONA PACHETHOMNS SNPeLenesna Tepri-
YECKHK CEOWCTE NOANERALLETS THAHCNOPTA POBAHHIO N Ta30NDoR0gY NPHUPOGHONS rasa A0CTaTO4HO KHgopMa-
UMK 0 pRGE ero GuandYecknx cBoncTe. CoOTERTCTEYIOWWE JaHHEE COBMECTHD C TEMNEDaTYROR W NNOTHOCTEKD,
KADSRTEPAAYHWHMK COCTORHWE rasa, COCTABNAMT KOMMNEKE BXOOHLIX NEPEMEHHER ANA PACCMaTDHEIEMONS
METOaa.

B MeToae MenonNs3VIoT CReayso e DHadyeckie COORCTRA BRICLIYI0 TENNSTY CIODaHKA, OTHOCHTENEH YK
MNIOTHOCTE B MONAPHYID QOO gUokcknda yrnepoga. MeTod, kak Npaenno, NEUMEHAKT NpW OTCYTCTEMK CEGOe-
HAA & NOMHO M KOMAOHEHTHOM COCTABE ra3a. [NArazos C CHETETHYE CKAMH NDHMECAMM [CHHTEI-raa ) Heobxoau-
MO MBETE QOMNCNHATENbHLIE CEEQEHKE O MONADHOA QONe Bo00Doga.

4.2 ¥YpagHeHHe cocToRHMA SGERG—E88

PacyeTHeA MeTOd OCHOBAH Ha CTAHOAPTHOM BUDHANBHOM YPABHEHWM COCTORMMA NPWMEPOOHCTO raa
GERG—E8 (SGERG—EB} fucmouwwuxy cM. & MNOCT P 8.662). BrpHaneHoe YpasHeHWE COCTOAHHA
GERG—EB nonyyero w3 Bazoaoro ypasHeHna cocToAxkra GERG—E8 (MGERG—8R), ocHoeanHoro Ha Hanu-
YHH CEEOEHHE O NOMNHOM EOMNCHEHTHOM COCTaBae raza (UemoyHuky oM. e FTOCT P 8.662).

DAKTOR CHMMAEMOCTI Z NoNYYanT U3 ypaeHeHua SGERG—B8 cornacHo ypasHeHmo

Z=1+Bp_+Cpl. i1

roe B un G — diyMELE BXO0HEY NePEMEHHE. BoICIIEHR TENNOTEl CROPAHWA H_, OTHOCHTENEHOW NNOTHOCTK J,
MOMADH B DONEH QH0KCKHaa yriepofa 1 sogopoga (S0, w H. ) n remnepatypel T,
Py, — MOMARHAR NNOTHOCTE COMMACHD BliDaMEH o
M = BEZRT), (2]
roe Z=flp T.H, d xeq, 2y, ) i3]
Mpy 2100 B MeToge SGERG—EE crech NPWPOOROMD ra3a pAacCMaTpUBaT, NO CYLWECTREY, KaK NATHKOM-
MOHEHTHYR) CMECH, BEMKHYSI0WLYI0 B Ce0A 28BMBANSHTHER YINEBoAOPOOHER FA3 (G TEMH HE TePMOOHHaRMAYGS-

KM COOACTRAMM, KAKKMK 0BNagaeT cyMMa NDUCYTCTEYIOWMY YINesod0ponon], 40T, QWOKCML yTnepoaa,

BOOOPOA W MOHOKCHA yrnepona. [nA agekeaTHoro NpeacTasneHa TEpMOGHHAMHYECHMX CROARCTE YINeeono-
POAHOrD rasa HeoGxonMMo IHaTL Tawke TennoTy cropakuA H_ . MoaTomy ONA BeMMcieHrA Z MCnonsayioT

IABMCHMOC Tl
Z=fp, T, H. X, My Moo, - K Kool (4}
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[Na MogenMpoBaHnA CMECER THNE KOKCOBOTO FEa3 yHHTHBAKT MONADHY I G0N0 B OHECH POBAHHOM COOT-
HOLEHKA C COOeMHadMen Bogopona. Ecnk eogopon oTeyTeTeyaT (X, =0,001]), TO NpUHHmMaT Xy, = 0. Janee

CMECE NPURCOHCTO raza paccMaTpUeanT B MeTOOE BEYWUCMEHWA KAK TREKKOMNOHEHTHYM CMECE [CM. NPUM0-
weHuwe B).

Bhl4MCneHdA NRpoBOOaAT B TRH CTAAMK C NOMOL LK HTERATHEHLIX ONepaUMid, DETANEHO CNHCAHHBIX B M-
noneHdn B, 0nA MciogHuiX ganHsix TpedyeTcA cModenydpoBaTe NATVECMIOHEHTHYIO CMECE, ONA KOTODoR
METYT BbiTE C Y AOBNETEOPHTENLHO R TOMHOCT B ONpegeneHel 380aHHBIE SHAYEHWA BuICILEHA TENNOTE CropaHKua
H OTHOCHTENEHOR NMOTHOCTH,

Bo-aTOopEX, 8CMK 3Ta MOSENE ONPeaeneqa, MoryT BeiTe HaRaeHe B W CnpK MCnoneIoBaHdH Y aBHEHHA,
TAKEE NPMBE0EHHBLIX B NEANGEEHAA B

Ha TpeThed cTagu pewanT ceTeMy ypasHerini (11 {2)anap,, W £ noaxo oA WA SACE HHLsh bE T80,

4.3 BrogHLie NepeMaHHBse

4.3.1 MpegnoyTHTeNbHLIA HABOP BXOAHLIX NEPEMEHHEIX

B ka4ecTes NpegnoYTUTENsHLIX BX00HBY NEpeMEHHEX B YpaeHeiul SGERG—E8 wononeayiot aboo-
MKTHOE JARNeHWE, TEMNSDATYDY W BRICWYIO TENNOTY Cropadva (8 obbeMHBEX ORHMLAYK]), OTHOCHTENBHY IO
NAGTHOCT b, MONADHYR A0NK QWOKCWLE YINepoda W Bodopoaa.

Tawuy cOpaIomM, B KAYECTBE BXOOHBIX NEPEMEHHLIX MCNONLIYIOT HABOD NaHHeX AL H_, d, Hep, M Xy
OTHOCHMTENLHY NNOTHOCTE OTHOCAT K HODMaNk e yenoawAam g ={101.325Maun =0 °C), a Beicllyio TennaTy
CIOPaHMA — K HOpManeHsM yonosuas (p= 101 325 kNan =0 "Clu Kk TemnepaType Boneiwsm £ = 25 *C.

4.3.2 ANLTEPHATHEHLIE HABOPEI BXOOHLIX ME D MEH HixX

Mps NpMMEHEHWK CTAHGARTHOMN YpaBHeH A cocToAMue GERG—A8 gonyckaeTca MCnonNeE30eaTe aneTep-
HATHBHEIE (M0 OTHOWEHAK K ondcadiosy B4 3.1 Habopisl BEOOHBIE NEQEMeHHbIN

¥y, Hg, dxy, (Habop BY,

Xu, . ¥oo, dnx, (HabopC),

Xy, - ¥oo, He w X, (nabop D).

HononeaceaHne aNsTepHaTHREHbIX HAD0POE BX0OHEX NEDEMEHHEIX NPHBCGHT K DEIVNETATAM, KOTOPRE
METYT PAINMHATECA B YETRERTOM QECRTUHHOM 3HaKe . B HACTOALWEM CTAHOAPTE DEKOMEHADBAHD MENONbICRATE
HAGOPD BROOHLIX NEPEMEHHEIX A,

4.4 Ycocnoema npusMeHeHUA MeToaa

4.4.1 Maa, nogroToBNeHAEIA ONA TPAHCNOPTHPOBAHKA W pACNPEeneHHA Mo MaArMcTPAnNLHLIM
rasonpoBoaam

[nA Takoro raza yoenoBHA NEPKMEHEHRE METOLE CNeqyioLHe:

= abconoTHoe gaenedie: D MMa=p=12 MMNa;

- Tesmnepatypa: 283K =T 2338 K;

- MOMNApHaA 00N\ gMokcHga yriepoga: O Xon, =0, 20,
= MOnApHaa gona eoaocpogac 0 <Xy, =0.10;

= Belclar TennoTa cropaddA; 30 MO - -7 =H. =45 MOw - a3

= OTHOCHTENBHAA MNOTHOCTE: 0,55 <d =0 80,

MonapHble GonM ARYTHE EOMOCHEHTOR NDHPOOHONS rasa He TpebyeTCA paccMaTprBaTh Kak BXOOHBE
NepesieHHble. Tek HE MEHEE MONADHLIE O00NH 3THX KOMNOHEHRTOR MOTYT HAXOAKTECA B CNedyiow«|s npeaenax
[THNWMYHOE OTHOWEHAES MONARHLIX JOMeH NOCNEgOBATENbHbBIX KOMNOHEHTOR B FMOMONOTMHECKAX DAOAX ANKAHOB

31 — CM. NpHNOHEHHE &)
- merad 0.7 =xc,, =100

- awr 0=, =020;

- aTaH 0=xe 4, =0,10;

- nponaw G=x  =0,035]

- ByTamel 0=xp 4, =0015;

- neuTane 0 <xg , <0005

- rekcamel 0y, <0007,

- rentade 0=x, =0,00035,

- OETaHB NMoc B;:IEIJJH& yrnesogopodsl 0 <xg,  =0,000 5
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- monokcwd yrnepaga 0 =x. ., =003,

« TEnHil 0 =x, =0,005;

- BOga 0=, o=0,00015

METOD NPUBMEHHM TONBKD K CMECAM, HAX0TALKMEA B OAHOMHEH0M rAS0R0M COCTOAHWK (BRILLA TEMNEpa-
TyPbl KOHOEHCALMH | NPH 3a8aHHLIX TEMNEPATYDE W Jaeneski. [NAa rasa, nogroTosneHHoro GnAa ToaHcnopTMpo-
BaHHE W pPACNPEOeNEHMA N0 MarkcTpantHLM rasonpoecgam, MeTod NPHMMEHWS NP PaclMpeHHbIX
OManazoHax TEMNeRaTY il M JABRNEHKA, 00HAKD HEONPEOENSHHOCTE DACHETHREX IHAYEHWA TRK 3TOM BOADACTA-
eT(ca. pucyHoK 1), MpH KOMNEBIOTERHON DEANKIALMK METEOE HUXHHUA TEMNEEATYDHEIA NPenen YeTaHaBNKEaKT
290 K.

4.4.2 PaclwMpeHHLIg YCAOBAA NPUMEHEHHA METoaa
YonoBKA NDUMEHEHHA METOLA, DACIIMPEHHEIE M0 OTHOLIEHMIO K YKAIaHHEM B 4.4.1, NpUBSIEHEl HUMKE:

- ABCONKTHOE J3BMNEHKE OMPa=Zp<12KMNa;

- TEMNEpaTypa 263K T =338 K;

- MONAPHARA A0NA AWOKCAAA yrnepoaa D 2x-q, <030,

- MONAPHAA O0MA BoAcpona 0 =xy, <010

« BRICLUAA TEMNOTA Cropa‘Ks 20MOx w2 = H, <48 MO w7,

= OTHOCHMTENEHAA NNOTHOCTh 055 =d=0.90,

Ona gonycTrMes IHEYEHAA MONADHBIX DONEA NDOHYAX OCHOBHLIX KOMNOHERTOR NpWPOLHOND rasa yora-
HABMHEA KT MHTEDBA Nk

- maTan 0.52x-y =10

- asor  O=x,, =0,50;

- atan DZxg g, =020

- nponaM 0 =xe o <0,05.

MHTepRans SHEYSHAR MONAPHLIX DO0NEA NEOYKE BTODOCTENEHHBIX KOMIOHEHTOR HE WIMEHAKT NS OTHO-
LWEHKIO K NpUeeaeHHsEm B 441 ana rala, noaroTOBNEHHOND ANA TREAHCNORTUDORAHKA NS MArWCTRaNEHEM
raacnpoacgEn.

MerTon He palpeluasTes NPHMEHATE 38 NPEOENAME 3THY WHTEPBANOE, B KOMNLKTEPHOR peannasuix
METOLA, ONMCAHHOKH B NPANOKEHAA B, He 00Ny CKaeToA Bl X0 38 YCTAHOBMEHH kIS NEeaenNkd MONARHLIX JOMNSA.

4.5 OueHKa HEONpageneHHOCTH BhIMMCNaHKA

4.5.1 QueHKa HeonpedoneHHOCTH ONA rala, NOATOTORNEHHOTO K TPAHCMOPTHPOBAHMIO No

MArMCTPANLHLIM FA3ONPOBOAAM
COTHOCHTENEHAR DPACIUHPEHHAA HEONPELENEHHOCTE BeiHHcneHy i akTopa CrrMmaemocTd UZ [onA Tem-

nepaTtypel oT 263 K oo 338 K) coctaenset £ 0,1 % npu gasnesdd ennoTe o 10 MMa 1w £ 02 % mesgy 10 M
12 MMa ana npupoaHeix rasos Tmnoe: X, <0.20, x., <008 %, =010ux, =010 npu 30 Mx 02 <
< H <45 MO - T 1w 0,55 <d <080 (oM. proyHok 1).

Ana razos ¢ monapHoid gonei OO, npeeeiwaoweid 0,09, neonpegenayiocTe cocTaanaet L 0,1 % npu
OABNEH WA BRNoTeE 406 MMa W npw Temnepatype o1 263 K go 338 K. OugHka Heanpe e nes#ocTH BRonHeHa Ha
OCHOBAHWA COABHEHKA C PE3YNETATAMM MIMapeHrA DakTopa CHUMABMOCTH, NPHBEgeHHEIMM B GERG—Han-
KOM DaHHBIX (cM. Suwbnuozpachuo e FOCT P B.662).

4.5.2 OUueHKa HEONPEOENaHHOCTH ONA PACLIMPEHHEIX YCNOBHA NPUHMEHEHARA

OueHka paclMpEHHOR HESTPROENEHHOCTIA DACHETHLIX IHAYEHHIA DaKkTopa CHHMMABMOCTH, BhlX00RALIENA
33 NOKAIATENH TOMHOCTI, NPUBELEHHEIE B4.5.1, pAaccMaTpeHa B NpHUIOHeHHH E.

4.5.3 YyeTHEONpeoeneHHOCTEN BXOAHLIX NEREMEHH LIX

B tafnuue 2 npHeeaess THIKSHEIE OUEHEH HEONDEASNEHHOCTH COOTRETCTRYHILLMY BXOAHBE NEDEeMEH-
Hialx . STH OUEHEN MOryT BT NOMYSEHE NEH ONTHMANLHBIX NROHIB0ACTEEHHBIX YONOBHAX,

OpHEHTAPOBOYHO, HA OCHOBE 2HANWIA DACTDEASNEHHA OWWMEOK, BONYCHABTCR NONaraTb, 470 YHAIaHHLIE
HECNPROENEHHOCTH BO BXOOHLIX MEDEMEHHEDN MOTYT NPUBECTH K QOANCNHATENLHON DACIUMPEHHON HEONpEne-
NEHHOCTH PACYETHEIX PEIYNeTATOR NpMENKAMTENHo £ 0,1 % npr gaeneH s G MManpu Temnepatype o1 263 0o
38 K. Cepiwe 6 MMNa gononiuTeneEHan HesnpeqenedHosTs BOnNsWe M yRenAHHBaeTCA NPHLMEDHG NPARD Npo-
NOQUHOHANLHD OaBNEHKID.

4.5.4 OnySnukoBpanne peaynstTartoB

Bel4McneHHEe adaseHda GakTopa CRMMasmMocT He0BxXonusmo NySNUHEcEaTe © YeThlDbMA IHAYIWLHMK
UrbpamMi B MaHTHCCE NPK YCNOBWAX, OMOBODEHHEE B HACTOALEM CTaHZADTE ANA PEKOMEHIYEMOID METoaa
IYpaBHeH®e COCToRHHA SGERG—E8).

G

FOCT rocCTP8.769-2011 Crpanuua: 10/36

G ((H]|idl GostExpert.ru


http://GostExpert.ru/gost/gost-8.769-2011
http://GostExpert.ru
http://GostExpert.ru

rocT P 8.769—2011

i MM
30
20—
10+
o I o
20 276 B0 s 0 T,K
YpaBHEHWE cocToRHAR SGERG —AB
[} aannahue; T e nEpaTypa; 1 Uz 0,1 %; 2 UZer s+ 0,1%a0 = 02%;3 UZor 203 %pos 055%; 4 U o
= 0,5 % god 50 % (NpeacTasneHHe S AREIEnE PASIWHMPEHHDA HEDR PEGENSHHOSTIA DRNJA0 TSR QLA REH BN OOA NPAPO0AHER X Fra3on A
AHANDIME R FRIon TR Ky, S0 E0 K S00% N =010 s, 2010 npe 30 MGx 3o 45 MOk m~Iwd 56 =d £ 0,80
F'I-'li:.IHGH 1— |||:|E','_'|EI'II:|. F‘.‘ECJ.I.-’.FE'.—H‘_'II.:I HEGNpeqenaHH OCTH NP ERYMCTaHWW MAkTODE CHRMAEMOCTH

FTeGnuyga 2 — HeonpeseneHHOCTH BX0GHEX MNEpaMEHHsEIX

DAI.'FRI‘HLP NnepexmerHEan ABconmTHan HEONp2OaneHiaOCTE
AGCONKTHoR JaBNEHWE = 0.02 MNa
TemnepaTypa + 0,15 K
MonRpHaA 40NA QUOECHGA yrmepoaa + 0,002
MonrpHaA 40NA BOAGPGOE + 0,008
OTHOCHTENEHEA ANOTHOCTE + 00,0013
Bricwas TEnnoTa cropaH«a £ 006 MG wm

5 MNporpammuoe obecnevyeHne meTona

MporpamMmMio: oBecnedeHne MeTona MoKeT BeITe NPeLOCTARNEHD Ha NPEaBapHT BNEHD oBYCNoOBNeHHSIX
HALAnax.
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MpHnoxeHwsa &
[cnpaEoYHoR)

a3, nogroToBNeHHLIA ANA TRAHCNOPTHROBAHMA K PacnpaneneHAn
NO MATMCTPANLHEIM FA30NpoBOLAAM

Al MakcHmansHs e mpegens anA MonApHEI X AOMNed KOMIOHEHTDE

FacueTael MeTog SGERG—EEB npegeraenaeTt cobol ynpowerHie meroga MEERG—A8, gna koTtopors Tpelyertca
NOMHEM KoMAOMeHTHeA cocTaa (0T CH,y go CgH, g, My, OO w, nprHanuuun, How CO), uToBe paccunTare QasTop CHuEMae-
MOCTH MAKM MNOTHOCTE. HACTORAW WA CTAHOBRT ONPEQeNAST COGTEETCTEYHI LME MEBXCHMANbHEE NPSLENH MOMADH B X 000ER
HOHEQ-ETHEE EOMNOHEHTOER Ona MeTogs SGERG—EE (oM. Tabnvuy A1), Bo eropoi rpecte TednMuL A1 ¥Ea3aHE YOTAHOE-
MEHHER SECNEPMMEHTANEHS 0GNACTE NPAMEHSHAR NO NPELENEHOMY CONEPEAHU D KIMNOHEHTE, B TRETEER rPate NpEae-
AeHbl MEECHMANDHBIE WMONAPHES O0GNA AN NPMOGOHGRS 338, NOATOTORNEMHOMD H TPEHCRAGPTHPCEBEHMN  no
METHCTRANEHE M Fa3I0NPOEGOEM. 8 B4ETEERTOA rpathe NEEegETaEN & Hel PRCWHPEHHEIE OWEN330H0 NEMMEHEH WA, QUanascH
MOMNAPHL GOMNEA KOMNOHEHTOS NEMPSAHOND FA3E C SKCNEPHMEHTANEHD ONPELSNesHE MH SHEYNEHHAMKW DAKTORE CHUMas-
MOCTH MEHSWWE, SEM ATOT AMANA30H §NA NPHPOAHOMD F338, NOQFOTOENSHHGD € TRRHCNOPTY POBEHWED ND METMCTRENsHEIM
FE30ONPOBONEM, 3 TAKHE MaHeILE, 42K NA paclkpesHEe  0BnacTed npuMesed@a. Ane assnedwd 4o 10 MMa npd 3Ha4e Hie-
A% MONAPHEIX A0NEA KOMNOHEHTOS 8 NPEAENax COCTABDE, YHAIEHH B 30 BTOPOA Fpade. aKCNEpMMEHTAN bH B IHSYEHHA 1A
Gaska AaHHE Y GERG Bocnpor3E0dATCA ¢ DACIMMPEHHOA HEONpeaeNeHHOC T 0,1 % (C 85 % -HOR BEROATHOC TR ).

Tatbnwua &1 — OBnacTH nprMesEHHA MeTona SGERG—ES (MEKCHMANSHBIS NPELENsl MONRPHEIE SONSA KOMNO-

HEHTOE]
D EnaAcTs NEdMEHEH0A, MpEQEnEHE SHAYERME QNA NDWPOAHGIT ra3a, T ——
HaunanHanT NOOEERPEHHAN SECTS0HMEHTANSHD NOAroTORNERHGIE QN TREBCNDETRPOBAHWR
npaMeradnn (cwm. 4.4 24
lem. prcyrex 1) No MArCTRANEH WK resonposogam (cm. 4.4.1]

M 020 0,24 0,50

Coy 009 0,20 0,30

CaHe 0,10 010 0,20

CsHe 0,035 0,035 0,05

CaHoa 0015 0015 0,015

H: 010 [ B 0,10

B HECTORUYSM CTEHAAPTE RCAONEIYHOT TEPMUH sNEUPOIHEA Fa33, NOOMGTOBNEHHBIR LNA TRAHCNORTAROBSHMA U pac-
NoeAeneH#EA N0 MAarHeTRENeHeIM FA3ICNEoEoOaks [cM. FOCT P B.662), wTolk GNUMCETe NPMpOOHEE TR3E, KAK NPAEMNGO,
PECAPE0ENAEMEE HE0E3 TE30NPOROG:! {Ch. TAENKHYY A1, TpeTeA rpadia ).

Ana aTHy NPHpOgHE X rA308 MAKCUMENEHBIR NEE0En MONARHOR DOMW AUOECHOS YINepoga onpeasned kak 0,20,
O aHEKD ANA TAKOTD cOQepRaHa GO, 3satesie pAClEMPEHHOR HeonpedeneHHecTy, paedos 0,1 %, nalnoganT Tonkeso a0
nasnesdA & MMacm. 4.5.1)

A2 Tlpnna pEa HA COMMACOBAMHOCTE W CN &Ll,chHHIH UWA BXGOHBIX NEpeMEHHBIX

Ona meroga SGERG—88 |«ax obasarensHoe TpeboEaH«a o Npaneyed s B (pasaen B.5)] NnpoBoOAT NROSEDRY Ha
COrMACOBAHHOCTE BEOSHEIX NEPEMEHHRIX O K -q L Ky WX .

B HaCTOAWEM CTEHOBETS W 8 pa ANAYHBIL ng,fﬁlh'.-tﬂa.l.—l_l-lﬂx oMeToge SGERG—IE oTMedaeTcA, T2 OH NOAYYEH 40A
NEWPOAHE X FTRE08, © YHETOM B33UMO38 BHCAMOCTEA NO COGERHaAHND Gonee TARENH X YINSB0LO0POA0S, THNRYHEE LA pe-
POSHE X F3308. 370 0IHE4EST 8 AEACTENTENEHOCTH, 4TO OTHOWEHHE MONADHE & GONEA NOCH 8 Q0E3TENEHbIX KOMNOHEH TOE B
BNEEHOEOM FOMONOIAHEcHoM DAY, KAk npasgnne, 3:1. 310 eMneprqeckos npaeane Seno JOKE38H0 NYTEM CPABHEHWA CO
AHAMEHEA M W3 HaHEa aHHeE GERG.

HE prcy=Eas A1 WAL, COOTEETCTEEHHG, NPHBELEHE! IHENEHHA MONAPHBIN JONed Kpom, ¥, KOk QysKURH MORAD-
HOW QONK aTaHa . - ANANPUPCOHE X T3308, BIATEIN A GaHKE BaHHax GERG. To4s B BROS CHDYHHOCTEN COOTEETOTEYT
NOWPOAHDRY T35y, NOOMSTORNEHHOMY GNA TPAHCNORTHRPOEBSH WA NO MATHCTRANSHLIM FE30NPOE0SAM, NEEACTABNSHHEOMY B
Tefndue A.1. Ona ofoux HaGoODOE MONAPHEX DONEA ATo D88T SUANEICH SHEYSHWE, B NPpeQenax KOTOROMD MEeTog
SGERG—A8 moweT SeTh BCEMOA NpUMseHEH Be3onacHo. [TYHETHDHEE AWHWH HE PRCYHEEE AT WA 2 MNNKCTREPYIOT NpaaE-
no AHOH TRETH ANA OTHOWEH AR MONApsms qoneid 0.3 gna x . R . 0.1 ans X, ey, - CIrpaH@HRESHILWE THHUMW ©
ofeus CTOPOH NYHKTHDE NOKE 36Ea0T AMansiar + 001 ANA MCNREHOA GONW NQONEHA W + 0.0ba ON# MONAPHDA Jond By Ta-
HE+ COOTEETCTEEHHGD, B NPEOENax KOTOPOre @AKTHHSCKA MOy T BRTe HARGEHE BCE IHAYEHAA MONAPHGA 40N 83 B3 3s 4aH-
Helw GERG. MpegcTEEnesWe OEHHLIX © HCNONE30BEHMEN BOCONOTHEE NPEJENoE JONYCEE NPEOnoYTHTENEHEE, HamM C
MCMNONEI0BEHMEM OTHOCHTENBHEIX NPEGaN08 A0AYCKA.

g
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1,080 % /f
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0,020
0,018
0,010
0,00 .L
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o 0,02 kG 0,08 0,08 n,10 0,92 xp,
X HOMNAPHEA QUNA NPONadH:s .3'::- KOMHAHAA 008 ITAHE. T raz b3 4EOS jraa CapspHarg (" B CM. TEELT )

FucyHok A1 — Monap=as 40n& Nponada 4na npapo0Heix FA308 KaK PyHKEYW A MONARHOW 0N« aTaHa

gl

0ma

b,&12

.00

0,008

0.0

0, D0

mgﬁ_’% o P

opz /004 op8  CM@ 010 012 x,

Ny MOMARHAA J0TH EOMIaHSHTOR E';.":!I' e e HIOMAPHER QoA TEmE, T raa03—4805 [rax Cansprare Mapn CM. TEKLT |

FucyHok A2 — MonepHaa nonda ByTasa+ ANANPHAPOSHEE FA30E KBE MYHELWA MONAP=OA OONK 3TaHa

[T
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TEM, roENPUPOLHEA ez aknnyaeT B celin MonADHE e AONE EOMTOHEHTOE, S0TOPEIE HE BX00AT B JRaNaI0HE, YHEIAH-
HEIE HE PHCYHEEX AT @ A2, peHOMEHOYRTCRNPOEEPHTE NEHMEBHRMOCTE MeToLa SGERG—AS cpaaHeHnam C Qpyrissg ypae-
HEHHWAMM COCTORAHHEA, NPA WCNONEICBAHHE HOTORE K, OOHEKG, ONA NONYYMEHHA PESyNeTETOS HAANEmAWEro KEGYELTaA
NoTEeGYTeA GaHHBIS O NONHEGM KOMAISHEHTHOM COCTEBE.

B KauesTae 00HOMD M3 TAKWE NpMMEpoE (r33 CeaepHoro MO pa, yCNoEHD OnpefenfeMe A ke 03—4605, coQep®awmi
0,0902 manapHon goninaTaqe, 00035 monapsoh gond nponada i 0,00016 monapH od gond ByTaHos, — oM. 33 1WTPM X0 BAH-
HEWA KEAOPAT HA pHCYHEEE A1 W A2}, Beno NpHASIEHD MHOMD CPEEHUTENEHEE BEMHCNSHWA N QDYIMM Y 0S8 HEHEAM
CoCToORRMRA. B aToM cnyqas B MeTege SGERG—BY apAEN &bl GTHNOHEHEA 40 +0,5 % npW naensded 10 MMa W TernepaTy-
peoT 275 o 280 K.

MamepeHra, NPOEROEHHEIE B CACTEME HAMEDEHUA NNOTHOCTH FE38 HE TEX HE CEMbIX MI0TERME, NOKAILIBAT, 4TO
SHCME PR EHTANEHBIE 3HEHSHMA NNOTHOCTE COMMNECYHI TCR S0 34348 HUAME NNOTHOCTH, BERMUCIEHHEMA METOROM, TRatyi-
LMK ZHEHMA NONHOMD KOMNOHEHTHOMD COCTARA B NPEOENaAX NONHOR seonpedeneHHocTA 0,04 % pesyNETETOE MEIMEDEHUA,
noatomy MeTod SGERG—I8 npradad HENOQAoA AL MM B 3TOM HECTHOM HETHRWMHOM CNy«as. [onNsar HEONpESSNEHHOCTE
PE3YNETATORE ASMEDEHWA COCTOWT B PEBHGA CTENEHW @3 HECNDEOENSHHOCTH PE3YNETATOE HAMSHEHHA NNOTHOCOTH W MOMAD-
HEdE QONEA L0MNOHEHTOE HECNeL0EaHHGT0 06 0a3UA NPHDOOHGTS TR3E.

Tawm.rae merog SGERG—E8 He aon=eaH BxiTs HCNONEIOBEH, PEROMEHOYETCR UCNONE30BATE MeTog AGAR—DIC 92
(es. FOCT P 8.662) unw ypaaseHde coCToRsuR GERG—2004, Ho 3TH BAPMAHTEI NPHMEHMME TONBED NPW HIBECTHOM
NOMNHOM KOMOOHEHTHOM COCTAES NPRDBOHGMD FTB3A.

10
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NMpanoxesde B
[ofA3aTensHoB)

OnHCcaHWe MEeTo0a pAacyYeTa HA OCHOBS YPaBHeHWA cocToAHKWA SGERG—EA

B HECTORLWSM NPANOHEHKME TPHESLEH YREBHEHHA W MACNOELIE IHEYEHHA K03PPEUHEHTOE, KOTORBE NONHOC TR
onpeaenanT SGERG — meTon pacdeTa PAEKTORE CHHMABMOCTH.

B HECTOAWEM NPHNOKSHHY NPABSLE Hil TRKHE HTEPAUAOHHEE NPOUEdYpe, NpeHATHE B GERG W npeacTaansHHsE 8
nognporpasre SGEERG FOR, sanicasHod HE Assike FORTRAN T7. Mo 3To@ nognporpaMMe OoYWecTENALT TECTORO0S
e EHHE; QEYTHE BRI MUCIWTENEHEE NPOYSAYPel MOTYT BETE TPASMOEMEIMA NPK YCNOBRW, 4TO O NPUMBOOAT K TEKAM ¥e
HHCNOBESM DEIYNETATAM,. PE3yNeTETH PECHETOR MO HACTOA WE MY NPHNOHEH W DONMHE COBN3AETE C PE3YNBTATAMM, NEH-
BEOEHHBIMA B NPUNOHEHWH S, No KpaAs#en MEDe GO 4eTRERTOMD 3HEKE NOGRE 3ARATOA. HeMe NeDEYMCNEHH OPYIHE BERLME
MPOrpEMMHON PEANK3EUAW METOLE, KOTOPE S MOy T TPHRBOSWTE & WOSHTHYHBIM PE3YNETETAM:

a) sepcdA e BASIC, onwcasHEA B GERG TME, koTopan MoxeT e Te HENONS3I0BAHE C PAINWYH MW STAHOBQ THEIME
YENoBEMAMA. 3Ta NPOrpaMmMa NPesHESHEYSEHE B OCHOBHOM ANF KOMMEOTERHBE NPEA0HEHAR,

by sepcMA B NpHNoWeHAE C, ONMCasHER B HeMedkMx OVEW — anperThieax, pasnen GA8E6;

c] eepcEn B Turbo Pascal

Boe 3TH NPorpaMisl Be NposeneHil © SNk NONyHTE 00#HEX0ERE PE3YNLTATL 8 Npeasnas 1075 Mporpa Msis @
YONOEWA WE NPWMEHEHAA DECCMOTPEHE B [1].

B.1 OcHOBHAA CTRPYKTYPA PACHETHOMD METOAA

CarnacHo pEIREnY 4.2 pacuet NpCECART B TpHE 3TanNa, K0TOpee CEaMATHYEC KW NOK2IAHE HE DPRCYHES B.1

MO - F-’-H.-iluq-lrh

PACUAT BDER MIHLE ool TR T = [T + 273, 18) K
BT, Higy, 13 O, Figay X5
(e preyyen L)

[PpLLER B M RO T B e

Zm 1+ Bp T, 5 %)+ Cp (T, P %Y
(cw pragen E.4)

FucyHor B.1 — BNOK-CEaME ONA CTEHOSRTHOMD pECHETHOrD MeTogs GERG—BE (¥ = monapHEA Q0NA KOMOTHEHTE ()

PECHeTH BEINOMHAKRT B TR 3TANA:

3tan 1

B kEYECTES BXOAHEIE NEDEMEHHEIX RCNONBIYHT A8 ENEXUE, TEMNEDATYRY, BE CLUYH TENNOTY CHOPAHWA, OTHOCKTE Ni-
HYHD MAOTHOCTE W MONARHE & 40NA UOKCHEE YINeEpoga M Bo00pc08. ECnK 3HEYEHHA NEPERIX TREE NAQAMETROE BeiDaAREH
8 Niofaix 4pyrds eguHHyax, spore [Sapl, [“C]u [MOxk?], Toux cnegyeT cawana npeobpa30EaTh 8 IHAMEHNA B 80MEH LAY
Bap], [*C]u [MO%/?], cooTaeTeTEeHHD cornacHo ToeBoBEHRAM Npunoxesna O
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Beo0HeIE NEpEMEHHLIS 33TEM MCNONE3Y 0T ANA PACHETA CNELYHILUMWE NEOMER Y TOHHE X QEHH B K
- WCAADHOWH QOmM:
- WINeBsADDOOHOND T838 X,
- BzoTax,
- MOHOKCHEE ¥INepona Ko

- WMOMAZHOR TENNSTE CrOpaHWA SEEHBANEHTHOD YIMEBORopOna Hy

- WMONADHOR MECCH SKBHEENEHTHOMD YTREEGA0POAE M

- BTOROTO BWPUAnsHOrD koath@uunenTa (T = 2T315K) 8 |

- MONAPHOR NNOTHOCTH NPU HOPMENEHEX YOROBHAX ;o

- WACCOBOA NAOTHOCTH NpH HOPMANEHE X yCNOBRAK P,

- BHCWEA TENNOTsl CIOQAMHWA Ta3a H.

B ypaeHesurs (B.1)—(B.48) kexaos ofioadaseHde npeactaanaeT cobon HIMMACKYH BENWYMHY, AENEHHYHD Ha
TEKYH BEMWHHHY (CHM. NEANGHEHAE A) HTO W3 OTHOW EHHE ABRAETCA G2 IDAIMEPHOA SENEUHHOR .

A1anl

MpoMesyTOMHBIS G3HHSIE MCAONEIYEDT 4N A PACUSTA BTODOGMD M TRETEEMND BRPMENbBH B X K030 hEUMEHTOE NEH PSAHGRD
resa NpH AaH=0A TeMnepatyne BT, Aoy 5 la OUT Hepyg. 50

Atani

SnayeHUA BTOPOMD B TRETEEND BUPRANEHRY KO3 R HLMESTOR, ONpEOEnAEMEY 48 STOROM 3TANE, NOACTABNAKT @
EXPHANEHOS YPREBHEHAE W 4NA 308HHE X QEENEHA W TEMNEPETYPEl PECCHATHES 0T (PAKTOR CHUMESMOCTR £

MICMONE3IyEMEIE CHMEONE ONpedeneHm 8 3.2,

B.2 PARcHeT NPOMEKYTOMHE X PESYNETATORE

MpoMexyToMHEE PE3YNIETATE GNA BOCEMA BEAWSHE (Ko, & 8o Ho W 8 e | ONpegena T Ha ypaeHe-
HHA (B 11—{B.8} C #cnons30BEaH@EM HTERELNOHHOMD METOOE, NPEQCTABNEHHOMD Ha pucyHEe B.2 (3HAYSHWA KOHCTEHT,

MCNONE3yEMBIX 8 3TAX YDEEHEHHAR, NPHEROSHE B TA fnwue B.1.):

P, = o {airy; (8.1
Xep ﬂ.ugsﬂ,x"__ i (B.2)
W lid) = &T fp (8.3}
po =V iy e B il (B4}
M 0] = =2, 700 328 + 0,021 082 1985 (v - 1); (8.5
ko du) = HAH v =1 p il = Hx Hy, + e Mo 0 o = 1 B8}
Xy (b= 1 —x Wl —xe, —x, - X (B.7}
Pl = B LM () + 6 (M D, () % (R, My 0 My % oo Moodi, () 8.8}
12
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riuniunm-uunu: Pyt My, o Xon %y
¥
Pecar
P 0 Ypamatae (B.1), (B.2)
[ ]
w=lhv=0
¥
Fogfu = 0] = 1000 Bfv = 0] = - 0,005
L]
PRCJAT, =
Sl YnanHatie (B.3), [B4)
"3 |
rmg+ g i) = Ho, a2 - 1) + Dby e} &1

} ]

Pacunr: oy (Ul e oy, prfu) Pecmr: Do)
Yisumsgunmy (A1)

|

vyuy+

¥
Pramag T, =278 16 K
¥} Biv) Py vk Hylv
Ypassus-vm [B.12) — (B.26)

PRTETAT  Xq, Xy, Yoo Flow

FrcyHox B.d — BNor-CREeMa BelMWCNSHAR NEOMEKYTOMHBIE DaHHBIE C NOMOW L @TERE UM
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Tattnwuoua B1— 3HE4SHAA KOHCTAHT, HCNONBIYEMBIX B ypagHeHrAx (B.1)—IB.&}
(NPUEEOSHHRIE B COOTEETETEME C MONAPHOA MACCOA M MONAPHCGA TENNOTOR CrOpaHKMA
B FOCT 31365)

H., = Z85 B3 M gs - gpone

He, = 282 08 b s - kpone!

My, = 28,013 5 K- EMons

M. = 44,010 KT - KMONs™

MH}' = 01593 Kr - kmones"

Men = 28,010 KM - KMons™!

R = 0,083 1451 ¥ - Bap - aMone - KT
W atidy = F2.414 097 r? - kMone!

p_lakr} = 1,282 923 Y

B.21 Mrepauqs ¢ MONAPHOR TENMNOTOA CropaduA H,  [BHYTPEHHAR LKD)

YpaeHeHUA (B.1]—(B.A} npAMeHAKT NocnN28q0BaTeNeHO Tak, YTofisl Nony«sHTe nepaos npuiineseHwse Ba - Ware
MTERELHH.

Heqanesee npuinusesna:

Hlt = 00 = 1000 M= - keons™,;
8, v = 0) = —0,065 m* - iMons",

BHAMBHUA OPYITHE EOHCTEHT, ACNONB3YeME € B yRpaEHeHWax (B 1)—(B.3). npueegesw 8 Talnrye B.1. KpeTepun cxo-
OWMOCTH GNA 3TOMG BHYTREHHErD HTEDALNDHSOND UMENA Takon, 4To 860N THER pasHWUa MEX Ly PECHETHOM NNOTHOCTE
re3a NpH HOPMAENEHEE YCNOBHAK p (U} M NEUSATOR NACTHOCTE I (MHS0 HAMEPEHHOA HENOCRegCTESHHD, NS0 ONpegen asx-
HOW M3 OTHOCMTENEHOW NROTHOCTA] F333 NPK HOPMANLHEX YCNOBUAR 1, MEHEE H2M 1075, 7. e.

b, = p )] = 107 (8.5}

EcnuaTo yonoBWde HE BRINONHEHD, T yTOHHEHHOE IH34EHUE MONRPHOA TENNOTEI CrOpaHUA M, (4] ANA HCNons3086-
HHA E ypEBHeH#AY [B.5— (B .6} paccHaTHEANT C NOMCUES YPEEHEHA {B.10) cnegywwre obpazomM:

H )= H_ (u— 1)+ DH_ [u). (B0}
roge

Dt iu) = [, = pdulle (00 - p ) (B11}
fpltr) — IHANEHWE ANOTHOCTH ONA TEKYWETD WATS WTEPELWA [HEMKHEA © e {o-1]],
pih) — 3HaveHWa NAOTHOCTH, ONPEdenNAEMOs C NOMOW B0 YpaBHesna (B .4 |—(B 8] ¢ ucnonesoeanves [Ho (u—-1)+ 1]
B K3WECTER MCNOAHOMD SHEHEH WA ANA MONAPHOA TENNOTH CrOpasURE.

KorOa neBan 4acTe ypaeseMA (B.9) cTaHoEWTeA Meses 107 HTEPALMOH HBI A LMEN IBSE0WENT H Ha“HHAKT HTepa-
LM G0 BTODRM BHREMAREHERM KOSPEULASHTOM.

B.2.2 MTepauds ¢ HECNONEIOBAHMEM BTOPOTO BHPHANBHOND KOABUUHEHTE B [BEHEWHWA LHKN)

MpoMeERyTOUHEIE SHENEHNA K-y (W), o, (o), kop M Heglu), NONYHEHHEE H8 NEEOSIOYILWE HTEPELAAE, W BXOAHEHE
NEPEMEHHBIR K .. 0K, WCNONBIYIOT ANA ONPEABnsHnA YTOMHEHHOID 3HA4EHMA BTOPOND BUPWANEHOMD KOSEHUREHTE
E,iv] 4NA rasa Np9 HOpManbHeE YONOEURX.

Bropod BHMpManesel kot MUWEeHT GNA NPUPOAHOMD rA33 ONPEJENRAKT N0 CRedy el hopMyne

BiT)=x/B +2xxB8 +2xx 8 +2xxB +2xxB +xiB +2ixB <+ (B2}

171713 T4 14 175 1% I T

- 2+ 2 2
+ 200 B +wiB, ta, B, g8,

O CYTCTEWE BEYPABHEHWH {B.12)junexoE, cone pEALME 5251 BJ_ﬂ MT_ 4., HE CHAXMAET TOHHOCLTs DACHaTa, No3ATOMY OHH
WOENHEHB M2 YPREHEHAA.

B, v} = BIT,). (B.13)
raoe
T=T =273.18 (E.14)
K= (B.15})
x, =y, (w0, (B8}
= Hepy (BT}
X, = (BB}
B S H (B8}
H1| =0y T by EHJ*DHJH;-l‘u:" {B.20)
roe KO3 U UM HTE DHE' DH1 ] DH.E — NOAWHOME BTOROA CTENSHA NO OTHOWEHEW D K TEMNSPATYpE.
14
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c= b A0+ B T+ by, 2T e 000+ B 1T+ b, 4207 “HE, (u)+ (B.21)
# (b, 000 * b 0T + B (20T HE, (),

[ul
2 BTOPLIE BHPHANSHEIE KOBPPHUHERTEH B . B 8.0, 855, 8,5, 845, 85,4, 8,4 W Bey, — TAIOKS NONHHOMEI BTOROA CTENEHK NO
OTHOL B HUID & TEMNBRATYRE

B =80} + b (13T + b (2T (B.22)

ﬂEpEH;IEET:-'.HE EWPHANEHE B K0P HEUMEHTE E|12H HHHME!{IT EWO:
B, =[072+1875 10793520 - TENE,, + B, W2 (B.23)
8., = -08658, 6,1 [B.24)

HoadpuuneHTel 8 ypaesesuAs (B.21—(B_24) npuaegers & Tebnuue B.2.

FfefGnuya B.2 — Yucnosee sxadedni kosdieunenToe b (0], & (1)@ b (2} B TEMNERATYPHOM DEIN0EEHUH ETOROMD BH-
PUMENEHOMD KORQpPWUMEHTE ONA YHCTHE FE303 W NEPEKDECTHHY BWPWANsHeIE KOSMOWUWMEHTOS (SAMHHLA BENMYAHE
B — w’ kmons, SCM TEMNERETYRY WIMEPAKT B KENEEMHAR)

Kommanent i B0 bt} b (2%

CH HO -4 254 68-107" 2 BES 00 - 1070 -4 620 #1310
GH H1 g7rr 1810 -5 582 &1 10 8818 1010
CH H2 B 247 47 107 4314 36 - 107" -6 0&3 19 1077
N, 2z -1 446 00107 740810107 ~¢ 119 50107
co, 13 -8 BB3 40107 4037 601077 -5 188 70 107"
H, a4 -1 105 86107 &13385-107° - 87220107
Ko &5 -1 308 20-107" & 025 a0 107" -6 443 a0- 107"
CH+ N, 12 FEOF2+ 1875107 (320 - TF

CH + CO, 13 y = =0 B6S

EH + H, 14 -5 212 Bo -0 2riso-0t -2 500 60107
CH + G0 15 -G ayz o010 -2 393 81107 5181 95107
N, +CO, 23 -3 396 93107 161176107 -2 044 20-107"
M_tH, 4 1 200 001467 0,000 00 000 00

Jnauenne B [v], nonydeHHoe M3 ypeaseHsa (B 15), npuMesanT gna pacseta w-ro npubnesesua p  c@cnonescea-
HUEM YpEEHEHWA [B.4 ).

YpagHeHHe (B.6) 38TeM WCNONEIYIT ¢ OPYIof UENsW, B OTAHYHE OT ToWw, ONA KOTop3A 040 Sein0 RCNORB3GEaHO
PaHee, T B. CYENEH NONYHTE SHEYEHHA M {v):

H vl =[x (aH (e = 1+ 2 H, + 5 H g (v, (B.25)

mn

roe ity (=H,, 1nHg (= Hppl — MONADHEA TEANOTA CrOPEHAA NP TeMNepaType 298, 15 K 4N 2000p00a W MOoHOKCHOE
YIMEpoAa ConTRETCTEEHHO. KpATERWA CROdMMOCTH GNA BHEWHEID ATERAUMOHHOND URKNE (CHETHHE MTEREYMA ) o3HaYaeT
T, 470 ABCONHDTHAR PAIHOCTE MERAY HIMEDEH HBIM SHAYEHHEM BRICWEA TENNOTH CIORAHWA H W B8 PECYETHEIM 3HANEHN-

er Hglv) AonkHa G Te MeHeE 104 1. 8.
[H, — H_[v}| = 107 (B.26]

Ecnw aToT kpuTepui BygeT yooanersoped, To 3HaMeHEe B [v), 0NpefenesHos Wi ypaaHeHka (B 13}, venonsaymnT &
HAYECTEE HOBOMS BXOOHOMD IHAYEHAA ONA ypaEHesUA (B.4) W NONHYD HWTEPAUWMOHHYH NPOUEOypY. TO BCTe BHYTRESHKMA
ATEDATHEREA LAEN [CHETYME @TERAUMAR U), NOBTORAKT, HAMUHEA © ypaesesdR (B.5), MCNnone3ya Nps 3T0M TEKYWHE 3HANME-
HUR H- = T, v

Horna GygyT yOORNETEOPSHE OSHOCEREMEHHD KPATE PHH cXOQMMOCTY (B8} n (B.26), nonyaaT KoOHEWHEE NROMSHy-
TOMHE B SHEHEHWA AMNA MONACHEIX KOHUEHTREYWA X, Wi, W MONADHOA TENNOTH CrORaHWA H .

B.3 PacqeT BHpPHANbHBIX KO3 HUHEHTOR

BTopsie i TRETEH BUpAaNeHEE koadidrydesTa B (T)u C (T) npepogsors raia TENeps oNpagenesal M3 MONADHE
RonER X, Wi, (BXO0QHEENEPEMEHHSIE}HY WX, W X ((DOMEKYTOUSEE GIHHEE] W MONADHOA TENNOTH CTOPEHHA H_
(oM. pecyHEW B.1 W B3

B.3.1 Pacuer 8(T)

BTopol BMpeaneHs A oa@duunedt B0 T) pRCCHRTEBEIT @3 yPaEHeHHA (B12) C nomMougso Npouegype. ondcasHoR
8 B.2.2 gna TeMnepaTyYpe

F=t+275158 B.27)

1
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BomyaH e nepmes o (TpeTH i vTepeLsoss s LMEN X
By & Zov Ty Tpog Tiy Tom Mou
¥
wul
¥
Pasgm T+ INIRK
BT Ll T) Lik=113,38

¥

Pacuar: (7L Q7L py,i0
we e+ |
¥

Pover: e, piw)

Wien e (EL BT}, (ELOHT}

Har
Pacyer: Zp. 7]
Ypamoqme (B.A41)

PacyHok B.3 — GNOs-CReMa SRYMHECNEHRA DEKTORE CHUMBSMOoTH

B.3.2 Pacuet O[T
T paTwit BUPRANEHEA K030 EHEUMEHT C NEMECOHEND FTA33 NEW TEMNSpaType T ONpefenasdT A CReny DUgEro Y Da BHE-

HHA
CiMy=x/C  +3x!x 0 +3xisC  +3xfeC o+ /s C +3xxiC  +ExxxC  * (B.25)
i PN 1 e L g . 1 . X
Ingwy Oty O+ 30 2,0+ 3wwy O, tuy Oty O
GTC:,-'TCTEHE B yragaHEH KM I:H 26} pAnE HNEHOE HE CHEHAST TOHSHOCTE pECHETa, NO3ITOMY OHH ACKNIDYeH B W3 YDA EHE-
HHA.

Kpome Torn, 8 ypaeseHdd (B 24)

~ - " - s o
Coot = Be T CaiHon * SpeHim (B.28}

A& Cpyge Cppq M By g — NONHHOME! BTOPOR CTENEHH N0 OTHOWEHAID K TEMNERATYRE, T. £,
Cyp0 = 0 0+ &0 1T+ 2 (20T + [, 000 # 0 (11T + £ (21T 2L, + L6, 4000 + 6, (10T + o, A2)T HE,, (B.30)

npuaTom Coog, Cons. By Cuyp Cogy M Cogy moryT BelTe NpegoeTaBn e el 8 BUAE:

o= i+ e (1T +c (274 B.31)
w = Sedlh e i) il { }

SHAMEHUA K03 M PUUASHTOE B YDAEHEHWAX (B 30} niB.31)npueeneHw B Tabineuge B3,

&
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Tatnuyga B3 —Yucnoewe aHa4“eHs koaBiudesTor o {0), c{1) M < [2) B TEMNERaTYPHO M DEENOEEHUH TPSTEEID BHDH-
AMEHOMD KO3MPWUMEHTE ONA YMCTEX FA30E @ NEQEKPECTHRIX BMPUENEHEE L03DEOHUSEHTOR (BOAHHLE BENAMHHE
o— m" - HMonE ™, BCNM TEMNEPATYRA 2E4AHA B KENSBHHAN)

Kommonent ik c il c i1 ci2h

EH Hi -302a 83107 195861107 -316302-107°
CH H1 & dfia 22107 -4 228 F6 107 & 881 57 10
H A —3024 88 107 1958 61-107" -5 16302 0"
CH H1 G464 22107 -4 228 v5 107" & agt 57 107
CH HZ -3 328 05 1077 22318010 36771307
M 2% T ad9 8o 10 -3 989 50107 & 118 70 107"
cio, 333 2081 301070 3 4B8 80 107 - 370 20107
H, 444 1047 11107 -5 648 B7 107 4 B0 05107
CH«+ CH+ N, 112 ¥ o= 0,02 + 3,001 3 (T - 270)

CH+ CH » CO, 113 ¥ = 0,82

CH+ CH+H, 114 ¥= 120

CH + CH + 0O 1145 FABT 481077 | -2 765 FA 107 | 3430 5t 107"
CH+ N+ N, 122 wo= 0,82+ 0,001 3 (T~ 270)

EH + N, +CO, 123 ¥ =110

CH + CO, + CO, 133 ¥ = 0,02

N, + N, + GO, 223 5520 65107 -1 686 08107 1571 69107
N, + GO, + €O, 233 3587 83107 B 086 74107 -5 257 98 107

HP?FHE NePEEPECTHRE BMDHENEHES KOOPEHUHAE HTR BelMWCNRKDT C NOMOWLD YR EBHEH AR

€ = ¥l Gl Cod™, (B.32)
rag i, ONpeLenmoT 8 BHOE:
Fioz = Mooy = 0,82 + 00013 (T - 270y, [B.33)
¥ius = Fiag 50,02 (B.24)
¥ = 120 [8.35)
¥, = 1.0 (B.36)

YpagHeHne I_BS:.:'] NOKSZHEBAET, 4TO TEMNEDATYRHIA 3BAUCAMOCTe NEDEKRACTHH X BUPHANEHEI X K03 PULMSHTOE 1o
CYWECTEY onpenenaertcd TEMNepaETYPHOR 3BENMCHAMOCTE TPETEMX BMPHANEH:IX KO3 QRBUWEHTOE GNA SHCTEX €O0MIOo-
HEHTOE.

B.4 Fac4eT HaKTOPE CHAMABMOGTA M MONAPHSA NASTHOETH

CamefA NOCNEAHAR 3TEN B BEMHENEH AR faKTopa CHEMAEMOCTH M MONARHOR NNOTHOCTH IBKNDYASTCH B COBMEC-
THOM DEWEHWRE YREEHEHAA (1] @ I:.E_I-J:lﬂﬂ Aa=HOro 3IHauesnE JaEnNeH|A o, B ka4ecTaE NepEoro I'IFIHﬁI'IHIE H#tA 8 MTepauHRx,
WCNONBIYA W, NQEQCTAENAKRT p. 8 BHOE

P W =01= RTip + 8, [8.37)
rae ETOROM EXPRAENEHE A so03dupeUedT B onpedensioT no ypasHeHsw (B. 12 ana temnepatype: T (om. pcysor B.3 ). Fac-
HETHOR IHIAMEHUE p (W) TOTLA ONPSAENAKRT No popMyne

P (W= (RTIPI + B p fw = 1)+ Cpl (w—1]] (B.38)
roe TPSTHA CMECEEOA BUDMENsHBIR koadpduuwedT © ONA J3HHOR TEMNEPATYRel | ONpPedenmaT @3 ypaese-
HUA (B.2B) KpUTepHaA cXo0MMOCTH GNA HTEPALUWAR G MCNONE30BEHHEM W COCTOMT B TOM, 4Te BECONDTHEA PATHOCTE MERDY

pacHaTHEM OEBNEHHEM 0 {W]), NONYYeHHBIM H3 yPaBHeHUA [B.39), n320aHH M GIANSHHEM § 0N %HAE BalTe Mesas wam 107
leta. ypaaHeHue (B.40)].

plwl=RT o (w1« Bp lwh+ Cpliwi]: (B.349)
lo— g dw]| = 10-5 [B.40)

EcnH 370 YCROBHE HE BEINONHEHD, TO TEKYLLEE SHEYEHME MONARPHOA NNGTHOCT AP (W] MENONE2Y0T B KEUSCTES HOBO-
foasase A (W — 1)8 ypaeHesnd (B.38) 0 paccudTelB3I0T CREOYDLLEE IHAHEHNE MONREHOA NACTHOCTH o W,

OHaKD SCNM NEEAR 4ACTh YPAAHEHARA (B 40} CTEXOEMTCA MEHEWE, Yel 10" ATEpaLUMAE 28 KAHMBEKT Mp (W) CHHTa-
AT KOHSUHER SHIHEHEEM MONAPHOA NNOTHOCTA S DEKTOR CHEM SEMOLTE TORNA BN HENAKDT N0 YREEHEHAK

Z=t+Bp +Cpl. (B.41)
17

FOCT '0cCTP8.769-2011 Crpanuua: 21/36

G ((H]|idl GostExpert.ru


http://GostExpert.ru/gost/gost-8.769-2011
http://GostExpert.ru
http://GostExpert.ru

rocT P 8.769—2011

Mpumedssue — MaccoBaA NNOTHOCTE Mo#eT fsiTs BeMHCNEHE cnedyowsma obpasom:
po= [dp faired T Ap ZTH (B.42}
Mepen TEM K3KMCNONEIOBETE 2 W 8 PECUETEX NNOTHOCTH, W IHIUSHEA DEPYINADT A0 48TelPEK IHAUALME LUED

Nocme 33NATON.
Fa IYNETATE BERMACNEHAA NAOTHOCSTH NPEACTABRAKT C TPEKMA SHAYALLAM W UspDami

B.5 MpoEepkK HA COFNBCOBAHHOCTE NPH HCNONL3IDBAHWK MeTona SGERG—ES

MNpy BRMUCNesHRE MeTofom SGERG qonsHe BrTe Np@eHeHs CNeOyRU@Ee TECTR, K0TOpee obecnesHBa 0T Yac-
THYHBIS NPOEEPEH HA COMACOBEHHOCTE MCXOQHEE JaHHR:
3] WCrOfHES OBHHEIE GONHHE Y JOENETEORATE CASLY LS MY ¥ CNORKID

d > 0,56 + 0,97 %, - 0.452, ! (B.43)
0] NECMEEYTOMHEE PACHETHEIS IHEHEHMA MONAPHEY HOHYEHTRALMA G30TE A0NEHE YOOBNSTEGPATE SIS LY LW M
YCNOEHRRM:
-0,01 = 5, =05 (B
o
£, X, 205 (B.d5)

@) HpOME TOND, EHYTREHHAA COMMacoB3HHODT: MCXOAHEIE DaHHLIX 0A TRETEErD MTEPATHEHOMD UMEN 8 SOnNHsHa ya0E-
AeTBORATE YOCMOBHHD

d= 0,56+ 04x, +007x., —048%, . (B .46

1B
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B ¥a«ecTEe KOHTRONEHBIX NPWMEDOE ANA NPCESPEH HOMNEKOTEPHOA PEANKIAUME MeTona SGERG—EY neobiogmma
ACNONEI0EATE CREAYHOW RS DEIYNETATH, HE NPWESOEHHEIE B NPUNoHEHRHA B. BRY@cne HUA BeINENHE Hel C HENONEI0E8HHERM
YTESPHOSHHOA NporparMMel GERG —EB EXE, voTopan aknwyaer B celianognporpammy SGERG FOR, onscadsy 8 npK-
nodesdi B.

TeaBnuvya C1 — MCX0OHRE OAHHRIE

Baoanan nepaMernan Fas 1 a2 Faa 3 Maad Faa 5 Fas 6
X e, 0,006 0,005 0,015 o016 b07E 0,011
L1 g 0,000 0,000 0,000 0,095 0000 0,000
0 0,581 0,609 0,650 0, 5948 [ GAE 0,&d4
HHIM,EI:{ [Tl 40 6E 40,62 43 53 4,16 36,64 3658
TaBnuyga C2— PeayneTaTw (3HA4SHUA £}
Yenasnm
Mas 1 Mus 2 s 3 Faz 4 fas 6 faz g
B, Bap 1, "G
il -3,15 0,840 84 0,833 897 0, 7% 15 0,885 B9 0,826 64 0,854 06
&l &, 85 0 B2 02 0,856 15 0,822 10 0,901 50 0,850 17 0,873 83
Bl 16,85 0880 OF 0875 00 0,645 53 0,815 07 0,870 03 0,880 1
B 56,85 0,808 81 0,004 37 0,682 23 0836 84 0,401 24 0917 56
Bl LH 85 0020 G5 0,026 90 0,008 93 0,853 02 0,923 94 04958 ag
120 -3,158 0,731 46 Q711 a0 0,645 22 0808 43 0,695 57 0,749 39
120 &, 85 0,758 8 O, 750 78 0,690 62 083613 0,738 28 0,764 73
120 16,85 0,782 57 0,784 72 0,731 96 0,850 9% 0,774 63 0,414 40
120 36,85 0. 844 92 0,838 7F 0,787 7B 0,808 27 0,831 6& 0,862 66
120 G 85 0. BR3 22 0678 32 0,645 54 0,826 62 0,87 6% 0,847 49

MpegcTagnedHele rase 1—& — TE e CAMBIS WEBCTs TA308, K0TOPsE BNy paccMoTpeHs 8 FOCT P B.662 (mpuno-
weHue C) roe NpHES0EHE NONHEE MONAPHEE KOMNOHEH THEIS COCTABR.

FOCT rocCTP8.769-2011
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MpunosxeHue D
joBAzaTENLHO®)

KoadubMUuneHTLl Npeobpalosadda

D1 CTaHAapPTHRIE YCNOBWA

CTanpapTHee YoNoe#A, ANA KOTOPKE pa3paBoTaHd CTAHOEPTHOE BUPHaNEHOS ypaBEHEHHe GERG—EE » kaTopw e
HEMONE3VIOT BnognporpamMe SGERG . FOR, cnegyruwe:

- YCMOBEHA WIMEDEHWR TENNOTH CTOpaHWAA T, = 29815 K (1, =25 "C}
P=101 3254aMa;
- YONOEWA AIMEREHWA KONWYECTER ra3a T,=2¥3 18K (L =0"C)

P=101 325aMa.

MocnegHsA nepeyeHs yonoakid npegeTaenaeT cobol cTAHGAPTHEE YCNOBMA ONR OTHOCHTENEHOA NNOTHOCTY.

Heolxogumo ofeeneynTe KOpREKTHOR HENONEI0BEHME CTEHRIARTHEE BXSAHEIE IHAYEHUA ONA TENNOTH CrapaHna 1
OTHOCHTENEHOA NASTHOCTH. PRO CTpaH, K84 IPaRMAT, MCNONBE3 YT BRLENPUBR0EHHEIE YCNOBWA, HO WHEIE CTRAHLI MCNGb-
IOT ANETEQHATUEHBE YONOEBUA. 3TO MORET Narkd NPHEOAUTE & DAIHO4MTEHMAM, oodbeHHD 00 TexX Nop, NOKa B kaYecTae
BOMH WYLl HIMEPEHUA TENNOTH CrOPAaMUA B KEXD0M CRYYEE MOKET BuiTs wenons3oead MOx - -3 B vaneue D1 npHeege-
HEl CTAHOERTHLIS YENOBMA. NBHHATSIS B CTREHAY, OTHOCAWMESH K OCHOBHbIM 8 0BNACTH TORTOENH FE30M.

[nA Tex CTRaH, KOTODEIS HCMGNEI YT HEMETRHYECKWE BARHHLE! GNA TENN0TH CrOpaHua (1. &. BeT - byt Heobxo-
AMMO BBONHTE NPe0fRE30EaHUA KEK 8 0HHHL BENHYMA, TR A CTARLEPTHE X yCNoaai.

Hlononeayemsie Roshd e HTR Npeabpas0EaHAn B3ATH W3 Banke daHuelx GERG.

Tatinwus 01— rlFIHHHTbIE B CTpaHas METPpAYMECKWE CTEHAARTHRS YONOBUA ONA HEMaeleHWA TENNOT:=l CropadHda

Crpana [ I, e
ABCTPANKEA 15 15
ABCTRHA 25 i
BENBLIWA 25 i}
KaHaoa 15 18
OaHur 25 i
drpaHyHA il {
[epMaH A 25 i
D a0 ua 15 15
HMTansn 25 i}
HAnosMHA O i}
Hugepnask 25 i}
Foccudckan Peaepayua 25 0 wni 20
CoeadHEHHOE KoponeecTen 15 15
Coa0MHeHHbe WTaTe AMEpHEY 15 15
MpumevaHwa
1 Boacex cTPaHAX CTAHRAPTHOR faenedde — 101325 kla (= 101325 Gap).
2 ! — CTAHOAPTHARA TEMNSPATYPA CTOpaHHA.
3 I, — CTAHLAPTHAA TEMNEPATYPA MEMEDEHHA.

0.2 EQMHMLUB! ¥ KO3 P PMUMEH TR NpeodpasoBadWA ANA AAENEHWA W TEMNEDATY B

Ecnd BXO0HES NEPEMEHHLIE D W { 3808HE H8 B YCTEHOBNEHHEX eaMHuuax (Bap w “C}, To HeofxogMme ERNONHKTE
npeodpascEandn, 4Tob nenoneaoaaTe DOPT PAH-nporpammy. HaBop coOTEETCTEYID WHE Ko drUned Tos npeclpaao-
BaHMA npuaeged B TeBnuys 0.2,

Tednwua D.2— HosdppsumeHTe NpecBpaicBan«n AN JEENEHAR W TEMNSPETY PRI

DagnedHe

o (Bap) = [piela 100

p (Bap) = [pikNa)] - 10

o (Gap) = [plats)]) -1, 113 25

o (Bap] = [pidyHTieE. Qodw (28c.)]]14,503 8

p(Bap) = [pigyHTEE. QoAm (WG] + 14 6050)/14,503 4
TemnepaTypa

"Gy = T{K) - 273,15

FIAC) = [HF) - 32018

U0 = HORWLE - 27315
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0.3 EOMHWLE BENWYAH W KO 3¢' PHUHEHTEI anﬂﬁpBJDEHHHH MEHOY CNRABCHHB MHA YCNOENAMA ONA TENNO-
Thl CTOPAHAA W NNOTHSCTA

MocKeNBRY KK BB CWAR TENNOTE CIOQAHMA, TAK W OTHOCHTENEHEA MNOTHOCTE — PYHEGMH COCTABA 330800 CHMECH, 3
TERNGEUIAHECKHE CEORCTES OTAANEHSIX KOMAGHEHTOE ra33, 8 CEOH OHEpEab, 33BHCAT OT TEMNEPATYDE ¥ OBENSHKR, B
MPHHUANE HEBO3MOEHD (D83 IHAHHA COCTaEE ) Npeolpa I0EATE SHEHEH WA TENNGTE SrEPaHMA @ OTHOCHTERMLHOA NG THOCTH,
WABECTHBIS NPW O0HOM NEPSYHE CTEHOEDTHRIY YCNOSWE, B TOMHD COOTEETCTEYHIWMWE 3HaYesWA ona nwboro apyroro
NepayHA CTEHOAPTHE X YCNOB M.

OOHAKD E-38 TOTO, MTO COOTERTOTEYRLWWE CTAHAAPTHRE YCNOBWA BCEMAE TEDMOONHEMAeCckn Gnnzis apyr K apyry.
& NPUPOAHEIE r83k PAAMKENEHE HE WIMEHAKTCA N0 COCTREY, CYWECTEYET BO3MOXHOCTE MW NEQECHETE MHIMVMECHAR
CEOACTE NDAKTHHECKH 3808 Te TAKKE ROSDPHYWEHTH Npecl pa30BEH WA, KOTORSIE MOTYT BRTe NEPAMEHEHE K NGOy THIWY-
MY MPADOOHcMY ra3y 683 CHUMEH WA TOUHGETH.

031 KeaddgpuumenTs npeolpaloBaHia ONA BAHHHL BENWHHH

EcnH BxoqHEn NepeMesHan H, 3308Ha He B yCTIHORNESHHSIE S04 HA LAY B [ M3, To HeoBROOHMD BHNONHNATE NRa-
clpaiosasue. CooTEeTCTEYOWME koS hyMesT npecipasoBad A JNA TENNOTH CIOPaHHA B YyCTAHOBNSHHOM NepesHe
CTAHGAPTHEE YCnoaEWA (oM. 0.1 ) npusegeds B Talneue D3,

Tadnuwua 0.5 — KoadupruMeHTel npeoBpazoaBHAA ONA TENNOTE CrOpaH A

H 0% - w7 = [H (BT w36
H MO0 w7 = [H (BeT - doyT )26, 839 2

0.3.2 NpeopBpailoBaHHe MeEqy PAINHYHBIMKE CTAHOEPTHEIMA YCAOBWAME

EcnuexogHse neperersme He @ 0330806 HE NPW PCTEHCENEHHE X CTEHABRTHR Y yonoanax (oM. D1}, To Heobxogn-
Mo BeinonsuTe npecbpasoeadne. B refnuue D4 nprasse e KoAg @UUNEHTE Npeofpa30EaHMA, COOTESTCTE YL ME CTEH-
LapTHEM yonoBWAM B Tabneue 0.7,

TaGnwuya D4 — I{I:l}mq:-lrl UHEHTH I'||‘.'I'E'D-E.".‘IE:1EIB-E HUR ANA TENNOTE CTOpaHWA M OTHOCATENBHMOA NACTHOCTH

TennoTa cropaddn H, NpH CTAHAAPTHBIX YeNoBMAx [ = 25 °C, L =0"C p, =1, 01325 Gap:

Ho= R =0°C L, =0"C p,= 101325 Gap}- 09974
Hy = Hyif, = 15°C, 1, = 15 °C, p, = 1.01325 ap}-1,0543

H, = Huit, = 60 °F, 1, = 60 °F, p, = 1,01592 Sap}- 1,0635

H, = R if, = 60 °F, L, =60 °F, p, = 1,01560 dap}- 1,0539

OTHOCMTENEHAA NAOTHOCTE o NPH CTAHOAPTHEIX YCAOBKMAX [, = 0 °C, p = 1,01325 dap:
d=ait, =15 "C, p, = 1,01325 Gap) - 1,0002

d = dit, = 60°F, p, = 101592 Gap wnu 101560 Gap)-1,0002

Mpumevanuwe — p= 101560 6ap = 14,73 gyHTike. awaM (860 ]) [BQUHELE O3ENEHUA,
NpRHATEE B CLA)
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MpunoseHue E
{cnpaEaYvHoe)

BoaMoMHOCTIA PACNPOCTPAHEHHA METOOA HA PACUMPEHHLIE AWANA3IOHL] NTPHMEHEHWA

CTangapTHoS BMpWaneHoe ypasHeHne GERG s ananazoHe TemMnepaTypsl 263— 338 K v gaenerun 4o 12 MNe Geno
BCSCTODOHHE CEEPEHO © JaHHEIMH M3 BaHKa aanHe s GERG ¥ JaHHbiMA YUKarciors RHCTHTYTA rA30E6E MCCNaloBaHEd B
NEenends JHanaicHos MONARHE € GONEA KOMNOHEHTOE, BelCLWER TENNOTE CIOPEMUA W OTHOCHTENEHOR NAOTHOCTH, NpHBE-
AEHHEE ONA F3308, NOAFOTOBNEHHLIY H TREHCAORTEROSEHWID W DACNPELENEHWD N0 MATMCTPANEHEM TRI0NPOEGDEM
[ca. 4.4 1) BHYTps 3THX NpEGSN0E PECIWWPEHHEIE HEONPEAENSHHOCTH DACHETHRY DE3YNBETATOE GCTAHTCR TEKHME, KAK
Neueegesw B 4.5,

[pyfinie GUEHHW HEONDEOENSHHOCTHA PECHETHH Y PE3YNLTATOE, BENKYEHHEIE B DACHETH DELTOROE CHWMEEMOCTH
ana Gones WwHEpokny BNACTEA NPHMEHEH WA, NEUBE0EHE HE pPUCyHEax E.1—E 4 8 Buae rpadidoE 8 KOOPOWHETEY ORENS-
HHE — COOSpHEHAE B30TA, QMOKCHLA YINepoaa, 3TAHE W NPONEHA COOTEETCTEEHHD.

Ha rpadura pucyHEos E1—E.4 nposnnocTpMpoBaHE NEHMEHWMOGTE ypaesesuA SGERG o0 makcemMansHoro
aasnexsuR 30MMa. 3Ta ANNK CTPALWE CRYHAT TONBEG CNEER0H HEIM LERAM M HE O3HBHE8T TOMRD, STO VRABHEHWE OB R HG MK
HEKPRTHMHD BEN0 HCNONE30EAHD BEILE YCTAHOBNEHHE X B HACTOAWEM CTAHIAPTE npedencs. Npejens Heonpegenes-
HOCTH pECHETHE X DEIYNETATOR 388 MCAT 0T AASNEHWA, TEMNEPETYPSl 4 COCTARE, B TEKHS CYILBCTEEHHO 3ABWCAT OT Bnuaoc-
THIRaHWUE hEsoemxnepaxogos. [pegnonaraeme @ NPeQens HEONPEGENESHOCTH, NPeOCTABNE MBS HMEE, BCHOB3HE HE
MEHEE HEYEDNE B KW AL ABHHEIE, oNyENHE08aHHE X K84 Jo0ncnHeHne £ basky AasHeE GERG, M Ha pade dpyeux daHHbIX.

Bo Boay CAYIaRE YEAZAME MAKCHMANEHEE NPESENE HEONRegeneHHOCTH. MTYHETHRHSIE NdH AW NDHEE0EHE & LENEHD
OTAENWTE QB 0DNACTH NEESNONATEEM0A HEONPESRNERHOCTH B TOM CRYHEE, KOMDE 3HCNEDWMEHTENbMEE JBHHEIX HEQOCTA-
TOHHD, HTO0H YETEHOBWTE NOMGHEHWES MpaHUUE @83, CocTea rais Sy0eT OHESHASTE IHEMHMOS BNHAHKS HE NONOHE e
rpaHeLE 83, W NoNE30BATENE NOATOMY OBA3AH CAMOCTORTENEHD PACCHHTATE TPAHMYY PA30BH X NEpSLaa0s.

FOoHe sRE pPE3yNETATH MOMYT BrTe NONYYSHE NP aasnesnn 0o 10 MMNa nTemnepatype B aHanazode 263—338 K.
B a3Tvx 0Manaso-as DABNSHEA W TEMNEPATYPE TONSKE Y FA30E, MW AE MONARHLIS DO0NW KOMNGHEHTOE B NpeOSnay, npe-
ES0EHHE X HWHe B Tabnuue E. 1 HEONpeQeneHHICTH PACHETHRIX pe3yneTETOS ByayT HEXCAWTRCA 8 npegenax + 0,1 %,
= 0,2 %hwt 0,5 % COOTEETCTESHHD.

Tatnwus E — Mpegnonaraemse NEpedens HeonpagenedHoCcTE ONa pacilH@pedHex AWanaicHoOBE NPUMEHEHAERA

MEeToas
ML‘P.I":HI.'HHH LLNA BOMADHEHRTE ARA HEDREPELENERHOITH DACHETHE X PEIVNETETOE B NPSJEnds
Kommanenr
+ 0,1 % = 0.2 % L 0.5 %

Aaar < 0,20 = (0,50 —_

Ouokckn yrnepona = 0% = i,12 < (0,23

ATan = 0,10 = 11 < [,12

MNponax = 0035 < 0,04 < 0,045
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2, LA
30
m—
4
\ 3
10—
T T T T *
& o2 o4 Byt 03 x,
¥OEAHEHWE SGERG—AB{TI=263—338K)
o LELRCEELEE WanApHER GoNA 33oTa; 7 ur 0,1%;2 HZ ot 4 0,1 % a0 £ 0.2%:;3 W2 o1 £ 0,2 % 0= 0.5 %;
! W21+ 05% ao4 30%
|‘-|-'L":"HD{ E. 1 — |||3E,':;-'| ONaresMed Npegen F‘.‘ECJ.I.-’.F‘.‘EI-H'EIIH HEOQNpEgeNeHHOCTH NDA ERYACHEHHH I:P-EETI:IC-E
CHHMMAEMOCTA NPHAPOJHE E TAZ0E CBECOKMM COQEQHAHWEM B30TE
N
20
20- 4
T T =
01 0.2 U.nlml
YpaeHeswe SGERG—88 (T = 263 — 338 K|
g — DABNEHME, K. MONARHAA QGNR LADECHoR yroepogs, T — UZ =+ 001 %2 — UZ or £ 0,1 % got 0,2 %,
3 UZpr + D2% aa: 05%; 4 UZpre 5% pe s 30%
PucyHok E.2 — MNpeanonarasMeii Npegen paclMped HoR HEoNpasenesHoOCTH NpH BHHECcNeH M acTopa

CHHAMIASMOICTA NPHAD QSR Fa30B C BRCOEUM COQ2paHied AUORIMGE Yrnepoga
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p. MTa &
38
20~ 4
10—
1- SL
a | | T e
ﬂ.ﬂﬁ n.1 n."E n.z IEIHI-
YpaeHeHne SGERG—EY (T = 263 —336 K|
o SABARHAE, Xy MOMARHAN Jan8 3TaHE; T UZ <+ 0,1%;2 UZar 2 D01% go 4 02%;3 UZ ar = 0,2% ga: 0,5 5%;
E | UFard 05% gos 3.0%
Puocysok E.3 — MNpeanonarae MslA Npegen pacllpeHHOA He0npeJeneHHOCTH NP BEYMCNesHd PELTOpE
CHHMAEMOCTA NPAPDOHEX Fra30E C BRCOEHM COQeRHaHHEM 3TaHA
e WA &
&0
- 4
3
2
10+
1

==
L+
YpaaHeHre SGERG—8Y (T = 263—3348K)

I BABMEHRE, K. HOMNApHAR LA nponama; T W2 =+ 0,1 %; 2 UZar e 0 1% o 0.2%:;2 UZ art 02 % aan
4 UZar«06% oot 30%

0,5 %,
FCyYH O E.d4— rlFlE,J,I'II:II'IE'EE“:Iﬁ Tpeaen PACWMPEHHORA HEONPEJdENSHHOCTH NP BeMMCNEHHE DEKETOpE
CEUMASMOCTHE NPUPOOHE X TEB230E C s COKMM CO0epEaHEe M NpONaxsa
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MpunoxeHue F
(enpagovHoe]

NMognporpamma SGERG.FOR Ha nakike FORTRAN

KoMMEHTARHA K Nporpamme.
BHpHansHOe YpABHEHHE COCTORHMA GERG—AE.
Nognporparmma SGERG

SGERG paccueTHEZET MAKTOP CHWMASMOCTH NPAPOGHOIS r333 ¢ HCNONEI0EEHHER HENOMHOTD KOMMNSHEH THOTO
COCTASEM33a.

NeransHeie KOnWK 3ToA NPOrpaMme MOryT BeiTe NOAyHeHE y 4neHoE paboysed rpynnel SERG no ongegensHs qrak-
TOpa CHHAMBEMOCTH NPMDOOHOrD F336 B TOW BEDCHM, KOTORAEA NPeACTEENEHE B TexHé4ecHol smoHorpaded TH &
{GERG, 1901).

FPECYETHR CCHOBSHE HA CNEOYEILLHY MCEOGHB JaHHBN:

HAonycTeMbl® MHTEPBANBI

- 1 — X3:monapHaa gona CO2 ot .0 000,3:
- 2 — HS:TennoTa cropasue MO - w3 oT 20 ao 48;

- 3 — RM. 0THOCWTENEHAR NNOTHOCTE® or 0,55 oo 0,6
- 4 — X5 monApHEA QoOnA H: or0,0000,1.
Danee BECAAT BXOAHEIE NEREMEHHEIE:

o — faened#e, Hap; o7 ao 120;

T — Temnepatypa. “C oT —23 no +65.

B NpoOrpaMMe pACCHHTEHEBEA KT X2 — ran ApHY=: AONT 30T W BERBDOAT @8 HA N84aTs.
Pﬂjy’l‘l ETETH BE YHCMaHdA;

I — PakTOR CHEHMEaMOCTH,;

O — mMona PHERA NMNOTHOCT e, MONE - 3,

CHHTAKCHC: CALL SGERG (X2, X3, HE, RM, x5, P, TC, £ D).

JHEYSHAR HOADMHUHEHTOR, HCNONLIYEMEIX B ATOR NPOTPEMME, CO0TRETCTEYIOT 3HEYEHWAM, NEUES0EHH:IM B NOO-
nporpaMide GASEER2 0T 20 wona 1988 r npenosed oA B coobueriy BROT NabBopaTopeu Bar-gep-Baaneca, AMCTEpOEM.

JoFJ. Michels, J. &, Schoutan,
August 16, 1851

AHEYHSHWA T330800 NOCTOAHHOMN, MONARH X MECS, BHAMEHAA TENNOTE CTOPAHHA W NNOTHECTH BO3OYXE COOTEETCTEY-
T NPHBESSHHBIM 2 FOCT 31369,

L
L e L i e i S e e e
C
SUBROUTIME SGERG (X2 X3 HS RM X5 P TC Z D)
IMBELICIT DOUBLE PRECISION (A-H, D=2}
IF(P.LT. 0.0 OR.P.GTA20.0)5TOP 'PRESSURE OUT OF RAMNGE'
IF(TC.LT.-23.0 OR.TC.GT 65 0)5STOP ' TEMPERATURE OUT OF RANGE’
CALLESGERG1HP. TS X2 X3 X5 H5 RM.Z,0)
RETURM
ENC
c TR Errr R TETRRRECOREFRN R ERRRRFOORRR R R R RFSEFRRORRFOREORCRATRRORRRORRRRSRRSARRERRNRRRARRRTOCRR O RRRRERE O SRRNR R RO RN
SUBROUTINE SGERGT(P.TC, 0203 05 0M RM.2,0)
IMPBLICIT DOUBLE PRECISION (A-H,O-2}
COMMON /(RBLOKS AMOL HE
COMMON (XBLOKY X1, 52, 33,211,212 X153, %22 X233 X33

= HEXT KIS XKAT K25 K55 XTT
COMMON /MELOK! GMIRDGMIRT GM2 GM2, GMS,GMT FAFB RL TO HS HY R
HS =0M
¥i=03
Xh=085

* WaMepeHur konwsecTea npe T=00 °C; p=1,01325 6ap; Temnepatypa cropasne: 25,0 °C,
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[ IF{RM.LT.0.55 0OR. RM.GT. .90} STOPF 'REL. MASS OUT OF RANGE'
C IF{£3LT. 0.0 0R. X3IGT.030)5TOP'CO2OUT OF RANGE®
C. IF(HS.LT.20.0 OR. HE GTABD ) STOP 'CALOR. VALUE OUT OF RANGE®
IF{0.55+0 97" X3-0. 45 X5 L GT RMSTOP 'CONFLICTING INPUT!
EM = RM*RL
EF =540 008400
E34=X3*X3
X55=xX5%¥5
EFr=xXrxY
BEFF=-0.06500
H = 1000000
AMOL=1.000FA+BEFF)
K=0
KK =0
1 CALL SMBER{H.SMTH)
IF{ABS{SM-SMT1) GT.1.0-6) THEN
CALL EMBER{H+1.000,5MT2)
DH=(SM-SMT1WSMT2-2MT1)
H=H+DOH
KK =HK+1
IF(KK.GT.20)S2TOP 'NO CONVERGEMNCY #1°
GOTOq
END IF
E11=x1"%1
X12=x1"%2
13=X1"%3
XP2=M2"X2
E23=M2"K3
A5 =XF"K5
El1G=X1"X5
=517
CALLB11BER(TO,H,B11)
CALL BBER(TO,B11.BEFF)
AMOL=1.000/FA+BEFF)
HEBER = X 1"H*"AMOL+ (X5 " HE+ X7 HT 1" AMOL
IFIABS(HE-HSBEER).GT.1.00-4) THEN
K= K+
IFIK.GT 20BTOP'NO CONVERGENCY #2'
GOTOAM

END IF

IF{X2.LT.-0.01 .OR. X2.GT.0.5) STOP 'CALC. N2 OUT OF RANGE'
IFiX2+X3.GT.0.5) 5TOP N2 + CO2 OUT OF RANGE'

IE{0 56+ 4" X2+0.07 " X3-0.45°X5).GT.RM)

+ STOP 'CONELICTING RESULT FORNZ*
2= X2

T=TC+T0

CALL B11BER(T.H.B11)

CALL BBER(T,B11,8}

CALL CBER(T.H.C)

CALL ITER(P,T.B.C.V.2)

0= 1.0D0/V

END

SUBROUTINE SMBER(H.SM)

IMPLICIT DOUBLE PRECISION {A-H.0-Z)

COMMON /RBLOKS AMOL HS

COMMON /XBLOK! ¥1.%2.%53 %1112 X413, K22 X23 %33

> K5 N7 K18 KT K25 KES XTT
COMMON IMBLOK/ GMIRD GM1R1,GM2,6M3,GM5 GM7 FA FBRL TO.HS HT R
GM1= GMIRG+GMIR1"H

= 1H5-{15"H51‘x?'H?FAMGLJJH.‘AMﬁL

X2 = 1.000-%1-K3-K5-X7

26
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S = (T EMI A2 EM 2 AT EM It ST G ME e TS M T AR OL
EMD

EIE T R EE I a o Ew kR R o wowowow kR R R E omEow R EIE i LE R R T Y

SUBROUTINE B11BERIT H.B11)

IMPLICIT DOUBLE PRECISION (A-H,0-Z}

COMMON (BBLOK! BR11HO{3), BR1TH1(3), BR11H2(3), BR22{3). BR23(3),
+ BR33(3), BR1S{3), BR17(3), BRSS(3), BRTT(3), B25
T2=T*T

B11=BRITHOM )+ BRTTHOEFT « BR1THO(E ) T2

+ +{BRUTHI1 +BRITHUE"T « BR1TH1(3)" T2 H

+ +{BRUTHZ(1 + BRITHZ(Z"T « BR1THZ(3)" TE]"HH

END

SUBROUTINE BEER(T B11,BEFF)

IMPLICIT DOUBLE PRECISION (A-H,0-2}

COMMON (BBLOK/ BR11HO(3), BRITH1(3), BR11H2(3), BR22{1). BR25(3),
. BRI5(3), BRAS(I. BRAT(3), BRES(I) BRTT(3), B25
COMMONZETA/ 212,215 Y 12.¥13,Y123,¥115

EOMMON XBLOKS X152 %3 %11 %12 %15, %22 %23, %33

= KB KT X15.X17 K25 KE6 XTT

T2=T+T

Brz=BR22(1) + BR2Z2(2)"T + BR22(3)"72
B23=BR23(1) + BR23(2)'T + BR23(3)°T2
B33=BR33(1) + BRAJ2)"T + BRAJIT2
B15=BR15(1) + BR15{2)"T + BR15(3}"T2
BS5=BR55(1) + BRS5{2)"T + BRS5(3"T2
B17=BRA7(1) + BR172)"T + BR1T(3}°T2
BT7=BRYT(1)+BRIH2)ST + BRI 731772

BAT3=B11°B33

IF (BA13 LT 0.0)STOP NGO SOLUTION'
222=212+(320.000-T)*2°1.8750-5

BEFF = X11°B11+ X12°ZZZ(B11+B22) + 2.000°X13°Z13*DSART (BA13)
> #XZ2B22 + 20D0 K223 + X33 B33 + X65°BEE

> +2.0D0°X15°B15 + 2000 K25°B25 + 2000 X1T"B17 + KT T*BYT
END

SUBROUTINE CBER(T,H.CEFE)

IMPLICIT DOUBLE PRECISION (A-H,0-Z)

EOMMON /EELOK CR11TIHOS L CRITTHA (3, CR11IHZ(S), CR222(3).
. CR225(3), CR233(3). CR333(3), CRAG5(3), CR117(3)
COMMON (ZETAS Z12,213.Y12.Y13.Y125.¥ 115

COMMON (XBLOKS X1, K2, %3 11,512 %13.X22 X23, %33

- KB T X15.%17 X258 X586 XTT

T2=T°T

C1T1=CRITIHD } + CRITTHO2T + CRI11HO{E) T2

+  # [CRUTTTHA{1)+ CRITIHIZ)T + CR1TVTHA (3 T2)"H

+ o+ [CRITH2{1) + CRITIHZ(2)T + CR11TH2{3)"T2)"H"H

C222 = CR222(1)+

CR222{2yT +

CR222(3)°T2

£223 = CR223(1)+ CR223{2yT+ CR223(3)T2
£253 = CR233(1)+ CR2I2PT+ CR2I3(3)T2
£333 = CRAZIM)+  CR333(2°T+ CR3IZ(I)T2
CE5E = CRSES5(1)+ CRS55(2y°T+ CRSS85(3)T2
C117 = CRU17(1)+  CRUIT2yrT+ CRI17(3)T2

CAT12=C111"C111"C222
CAaTia=C111"C141"C333
CATZ2=C111 C2z2 C2z2
CAa123=C111 o222~ C33a
CAT33=C111"C3337C333
CATIS=C111"C111°Cass

IF(CAMMZLT.00 OR. CATISLT 00 OR. CA122LT.00
+  DR.CATZELT.OO0 OR.CAI3ILT 00 .0R. CATTS LT 0.0)

FOCT '0cCTP8.769-2011
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+ BTOP'NOSOLUTION
DAREF=1.00035 000
CEFF=X1"X11"C111 +3.000°X 11 X2 [CA11 2 D3REP (Y 12+(T-270.000)

+  *0.001300)

v +3.000°K11°X3 T (CA113)"DIREP "¥13

+ o+ 3.0D07KITKAE T [CAT15)DIREP *Y115

v+ 3.0D0°K1°K22 " (CA122)DIREP * (¥ 12+(T-270.000)0.001300)
+ +B.0DOX1*K2*X3" {CA1237DIREP * Y123

v +3.0D0°X1°X33  *(CA133)*D3IREP *Y13

v +X2DTRIC222+ 30DOTRZ2TAIATC223 + A0D0KITKIZC23S

v +X3TXIICARL+ KS*XE5°CE55 + 3.0D0°X11°X7"C117
RETURMN

EMND

I: [N E N EREREENLENEENRELEERERRRNEERENRENENENENRERHEIJEJJENNENERIEJEHJNERJNRRNNENRIEJRIJE}RJENEJNSENENBEINIRIENJNEIEISE’EJ}E;NENE]
SUBROUTINEITER(F,T.B,CV.Z)
IMPLICIT DOUBLE PRECISION {A-H,O-Z)
COMMON /MBLOK GMIRD.GM1R1T, GM2,GM3 GMS GMY.FA FBRL TO.HS HT.R

RT =R'T
RTP =RTIF
W =RTF+B
KK =0
5 W =RTPY{1.000+BN+CNV"2}
Kk = KK+

IF{KK ST 20} STOPF 'NO CONVERGENCY #3°
Z=1.000+8BMN V2

Pa = RTNZ
IF{ABS(PA-FLGE1D-5G0OTOS

RETURM

EMD

o N N R N RN

BLOCKDATA
IMPLICIT DOUBLE PRECISION (A-H.0-2)
COMMON /BELOK! BR11THO{3). BR11HA(3), BR11H2(3), BR22(3), BR23(3),

+ BRA3{3), BR15(2), BRA7{3), BRSS(3), BR7T(3), B2S
COMMON /CBLOK/ CR111HO(3), CRI11H1(3), CR111H2(3), CR222(3),
' CR223(3). CR233(3), CR333(3), CR558(3), CR117(3)

COMMONZETAMZ12, 213,12 Y13, 9123, Y115

COMMOMN MBLOK/ GMIRD.GM 1R, GM2,GM3 GMS. GMT.FA FBRL TO.HS HT.R
DATABR1TIHOAD 42546800, 0.2665000-2. - 4620730-57,
BRITHLOBFT1180-3, - 5562610-5, 0.8815100-81,
BRITHZ - B24T470-6, 0.4314360-8, - 6033190-11/,
BR2Z - 14460000 0 0.7408100-3, - 2119500-6 1,
BR23 5 -33869300 | 06171 veD-2, - 2044200-51,
BR33 J -.668340D0 | 0.4037600-2, - 5165T00-5 /.
BR1S 7 -.521230D-1, 0.2716700-3, -25 0/,
BR1T J -637200D-1, -239381D-5, 0.5181950-64,
BRSS J -1105960-2, 0813585044, - OBF220D0-7 1,
BRFY J -13082000 . 06025400-3, -6443000-6,
B2s 0 DazDod

DATA CR1TIHOS - 30248800 , 0.1958610-2, - 3163020-5 1,
CRITIH1/ DE484220-3, - 4228TE0-5, 0.6861570-81,
CR111H2/ - 33280580-6, 0.2231600-8, - 3677130114,
CR2z2:  F0.TEa9800-2, - 3088500-4, 0.6118700-7 /,
CR223  705520860-2, - 1686090-4. 0167 1690-7 /,
CR233 7 03587830-2, 0.8066740-5, - 3257080-7 ./,
CR3IZY J 02051300-2, 0.3488B800-4, - 8370300-7 /,
CRS55 70 104a7110-2, - 3648870-5, 4aT0850-3 7,
CRI11Y F07367480-2, -2765780-4, 34305107/
DATAZ12 fOFZD0M 2137- 865004,

+ Y12 r0BE00s, Y130 0e2Ddd Y123 10000,

+ LR E-TR Wl alil)

+ + + + o+ o+ o+

+ o4+ o+ o+ o+ o+ 4

2B
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DATA GMIR0A2. 70832800, GMIR1 02108212800/,
+ GhE 0 2801358000 GMa 4401000/,

+ GMS J Z01S0D0) GM7 /2801000,
¢ FA /22414097000 FB  J 22.7108110D0/,
+  RL J1zezeziDo, To ¢ 273.15D0,
+  HS J  2a583D0L H? / 282.88D0/
R D0B3145100)
END
c
c
29
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Mpunoxesne 0A
[cnpaEoYHoR)

ConocTagneHMe CTPYETYPLI HACTOALLErD CTAHOAPTA CO CTPYKTYPOH
NPHUMEHEHHONO B HEM MENOYHAPOAHOro CTAHgapTa

Tatnwua QAN

Croyrt YPO HOCTORWETD STAHOSEPTS

CrpykTypa MewgyHapagdara crangapta o0 12213-2:20068

1 OBnacTe NEHMEHSHKAA |1

1 OHNacTs NPHEMEHEHUR

2 HOpMBETHEHIS CoRnku [2)

d HOpMATHEHE B CCRINEA

3 TepwmuHe, onpensnesna 1w choasasesna [—)

3 TepruHs W ONpeOsnesiE

31 TepMuHel 4 onpegenesds {3)

3.2 OfiosHaysesna [NPUNOKEHHE A)

4 MeTog pECHETHOND ONpedeneHR (4]

d4 [WeTon pacte THOro onpegensgH s

4.1 CywwocTe MeTona (4.1]

4.1 CyWHOoT: MeToaa

4.2 ¥YpagHedue cocTonsna SGERG—EE (4. 2]

4.2 ¥paeHeHne cocToaHeA SGERG—A8

4.3 BROOHSIE NSpEMEHHEE (4.3)

4.3 Brogspe NEgEmMeHHES

d.d YORoBEWA NpPHMEHEHHA METOOE (4§94}

4.4 Yonoe#a NPUMEHEHWA METOLa

4.5 OuyeHxa HEONPeReNeHHOGTH BeidAcnesHa (4.5)

4.5 Oueska HEOAPEOENSHHOCTH BRMHCNEHEA

5 Nporpawmssos afecnesesrs Metoga [9)

a rlpﬂ.'pa-MMHClE oBecneqveHH e METoOE

Mpunoxesne A (83, NOGroToENEHHEIA ONA TRAHCAOD-
THRCESEHHAA W PACNPEGENEHAA NO MATUCTRANSHEIM 330-
npoEOfaM (NpanoseHde E|

|||'.'|H.|'-I:I.9'EEH-‘=E A YonoEHeE OB0IHEMEHRA W B0WHW LS
B2 MH

Mpunoxesde B ON@CAHWE METO0E PECHETE HE GOHO-
BE YDEBHSHMA CoCToAHWA SGERG—ES (npMnowedne B)

MprnoxeHse B Onwcadre MeToma pacyeTa HA OcHO-
B YpaBHeHHA CocToRHeA SGERG—dE

Mpunoxesie C KoMTRONsHBIE NPUMERHE PACHETOE
[npMnoweHne C)

Mpunoxedde © KOHTPCNsHBIE NEHMEDs] ECHETOR

Mpunoxesie D KoadgdmudesTs npeclpaioeadsa

[npunowedns 0)

MprnoxeHse O Koaddvu«desTe npechpasceanur

Mpunoxesie E BoIMOXHOCTH PACNPOCTRAHEH HA ME-
TOAR HE PACLHPEHHEIE JHENAZ0HE NPHMEHEHHA [NEMNo-
wEHwe F)

MpunoxeHse E M3, NoOAroTOBNEHERR 4NA TREHCNOR-
THROEAHHA W DECHPEIENEHUR N0 MEFHCTRANEHEM TE30-
npoEcOan

Mpunoxesie F MoanporparMa SGERG FOR Ha
Azeke FORTRAN [nprnomeHns G)

MpunoxeHse F Boaso®H0CTH PACNPOCTREHEHWA MEa-
TOOA HA PACWHEEHHRIE QWANAI0HE! NPEMAHEHHA

MpunoxeHse G Nogoporpamsia SGERG.FOR Ha
Axbing FORTRAM

MNpunoxesde DA ConocTARNEHME CTPYETYDE HACTOR-
Were CTASQA0TE CO CTOVKTYPOR NEHMEHSHHOTD B HEM
MEHOYHAPOAHOIS CTAHGAPTA

Bubnuorpaduea

BrBnuorpadiua

M PHMEYEHWe— [loCcNe 38roN08KoE Da3ILenoE (Noapaingenod) HacToRWEND CTaHdapTa 8 croBkax NpyUESOSHE
HOMERAE 3HANOrMY HeIX PEZOEN0E [NOAP330SnN08) MeHOYHAPOAHOMD CTaHgapTa.
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BuEnuorpadua

[1] MesayHEROOHER CTERAERT Mpupogsei res. PeEcYSTHoE onpegeneswe akTopa crMmesMocTd. Yacte 1.

WCO 1221 3-1:2006 VexoaHele NONoHEHWA W PEROMEHT ALK
(P50 122 13-1:2006) (Watural gas — Calculation of compression factor — Part 1 Introdection and
guideilines)
31
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YK 662.76.001.4:006 354 OKC 75080 B19

KnYense CNoBa: NPUPogHEIR ras, TEPMoaRHAMHYECKWE CAORCTEA, METOD pacyeTa

Pegakrop M.E. Mopusoes
TexHdueckdd pegakrap H.C. Mpuwakoss
Koppestap M.A. Kopareaa
Eownamrepran pepstea WA, Manelrorod

Coane s HaGop 11.03.2013. Negrecano @ nasare 150420313 fopmar G0 = E-d‘!.{. Faprerypa Apwan,
Yen. new. n. 4,18 Wy -adg. n. 3,50 Tupam 113 aka. Aaw. 406

YN «CTAHOAPTHHDORPMe, 123995 Mocksa, Mpanatiwi nep., 4

www gasbini.ru infEl gostinfo.ru
HafGipano na @C¥M s CTAHDAPTUHESOPMx na MIBM.
Crnevarado o pundana Bryn « CTAHDAPTAHGOPR rir. @ Mockosckda negarHags, 105082 Mockea, Munad nep,, B
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