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M E X I OCVY O APG CT BEUHHUBbB I CTAHOAPT

FA3bl YITNEBOAOPOAHbLIE CXWMXEHHbLIE
PacuyeTHbIll MeTO onpefeneHust NIOTHOCTU U faB/IEHUSA HaCbILWEeHHbIX NapoB

Liquefied hydrocarbon gases. Calculation method for determination of saturated vapour density and pressure

[ata BBegeHuns — 2020—01—O01

1 O6nacTb NPUMEHEHUS

1.1 HacTosAwunii cTaHgapT pacnpocTpaHAeTCsa Ha CXVKEHHbIe Yr/1eBOAOPOAHbIE ra3bl (ganee — CYI) —
nponaH, nponeH, 6yTtaHbl, 6yTeHbl U UX CMeCcKU, NPUMeEHAeMble B KayecTBe MOTOPHOro Tonauea A5 aBTo-
MOGUNBLHOrO TpaHcnopTa, TOMAMBa TEXHOIOTMYECKOTO U KOMMYHaNIbHO-ObITOBOrO NOTPe6AeHna uan Cbipbs
ONA XMMWYECKUX NPOLEeCccoB, ¥ yCTaHaB/MBaeT YNPOLEHHbI MeToA BblYUC/IEHUSA NIOTHOCTU U U3BBITOYHOTO
[aBNeHNS HaCblWEHHbIX NapoB Ha OCHOBE AaHHbIX U3MEPEeHWs Yr1eBoA4OopPOAHOIo cocTaBa MeToL0M a30BoOi
XpomaTtorpacduu.

1.2 HacToswuii mMeToh NpUMEHAT Na onpegeneHnsa naotHoctu CYI B gnanasoHe TemnepaTtyp OT
MuHyc 50 °C pgo nnwc 50 °C 1 u3bbITOYHOrO AaBfieHUs HacblWeHHbIX napos CYI B uHTepsBane ot 0,06 go
2,0 Mla npu temnepartypax muHyc 35 °C, muHyc 30 °C, muHyc 20 °C, nntoc 45 °C.

1.3 HacToAwmin ctaHgapT npegHasHayeH 419 BblYUCIEHUA NIOTHOCTU U AaB/IEHUS HACbILWEHHbIX NapoB
CYT, B KOTOPbIX AMana3oH MaccoBoli 40NN KOMMNOHEHTOB cocTaBnseT oT 0,005 % go 99,80 %.

MpumevaHnA

1 PacyeTHblii METOZ, onpeaeneHns NAOTHOCTY ¥ AaBNeHN HAaCbILLEHHbIX NapoB MOXET ObITb NPUMEHEH A4/18 LIMPO-
KOW opakumun nerkux yrnesoaoposos.

2 3HayeHuss NNOTHOCTU U faBNeHns HaCbIWEHHbIX NapoB CYT, BbIYWC/IEHHbIE HA OCHOBE AAaHHbIX KOMMOHEHTHOro

cocTaBa, NPUMEHSIOT ANS NOATBEPXAEHNS COOTBETCTBUS TPe6oBaHUSIM JOKYMEHTOB Ha MPOAYKUMIO, HO HE UCMOMb3YHoT
ONS NPpOBeAEHNsT YYETHbIX (KOMMEPYECKMX) onepaLuii.

2 HopmaTuBHbIE CCbI/IKM

B HacTofllem cTaHfapTe UCnosib30BaHbl HOPMATUBHbIE CCbIJIKM Ha cnefyloline MexrocyaapcTBeHHble
cTaHAapThl:

FTOCT 10679—2019 Tla3bl yrneBOAOpPOAHbIE CXWXEHHble. MeTon onpefeneHnsa yrneBoLOpPOAHOrO
cocTaBa

FOCT 31369—2008 (MNCO 6976:1995) lNa3 npupoAHblii. BbluncneHne TeNNOTbl CropaHusi, NJOTHOCTH,
OTHOCUTENbHOW NJIOTHOCTU M Yyucna Bob66e Ha 0OCHOBE KOMMOHEHTHOrO cocTaBa

FOCT 33012—2014 (ISO 7941:1988) lNponaH n 6yTaH ToBapHble. OnpegesieHne yrnesoLopoaHOro co-
cTaBa MeTOJOM ra3oBoil xpomaTorpadum

MpumeyaHune — lNpy NOIL30BAHUM HACTOALLMM CTaHAAPTOM Lie/iecoobpasHo NpoBepuTL AEeNCTBYE CCbINoY-
HbIX CTaHAAPTOB B MH(POPMAaLMOHHON cucTeMe 06LLEero nosib3oBaHnsa — Ha odnumasibHOM cavite PefepasibHOro areHT-
CTBa N0 TEXHUYECKOMY pPery/impoBaHuio U MeTposiornM B CETU VIHTEPHET un No eXxerogHoMy UHOpMaLMOHHOMY Ykasa-
Ten «HauvoHabHble CTaHAAPTbEy, KOTOPbIA ONyGAMKOBAH MO COCTOSHUIO Ha 1 AHBaps TeKyLLero roga, u no Bbinyckam
€XEeMEeCAYHOro MHPOPMaLMOHHOrO yKasaTens «HauuoHasibHble CTaHAAPTbI»3a TEKYLLMIA rog, Ecn cebinoyHbIin cTaHaapT
3aMeHeH (M3MeHeH), TO NPKY NoJIb30BaHNN HACTOALLMM CTaHAapTOM CcnefyeT PyKOBOACTBOBATLCA 3aMEHALWNM (MU3MEHEH-

HbIM) CTaHAAPTOM. EC/M CCbIIOYHbIA CTaHAAPT OTMEHEH 6e3 3aMeHbl, TO MOJIOKEHWE, B KOTOPOM JaHa CCbifika Ha Hero,
NPVUMEHSIETCS B 4aCTW, He 3aTparyBaloLLei 3Ty CCblKy.

M3paHne ogmumanbHoe
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3 TepMUHbI 1 onpeaeneHns

3.1 B HacTosLWeM cTaHAapTe NPUMEHEHbI cnefylLne TEpMUHbI C COOTBETCTBYHOLW UMW OnpeaeneHnAaAMN:

3.1.1 CXWXeHHble yrneBoaopoaHble rasbl; CYlr: Cmechb yrneBogopofoB (MponaHa, nponuaeHa, by-
TaHoB, 6YTU/IEHOB 1 GyTaAMEeHOB C MPUCYTCTBMEM MeTaHa, 3TaHa, 3aTuneHa u (UIn) NEeHTAHOB U MEHTEHOB),
npeobpaszoBaHHasa B XUAKOE COCTOSAHME.

3.1.2 N/IOTHOCTb CXWXEHHOro yrfieBoAopoaHoro rasa: Macca CYI, 3akniwyeHHas B eAuMHULE €ro
ob6bema npu onpefiesieHHbIX 3HAYEHUAX AaBNeHUs U TemnepaTypsbl.

3.1.3 gaB/sieHNEe HacCbILWEeHHbIX NMapoB: [laBsieHne, NP KOTOPOM XUAKOCTb HAXOAUTCA B PABHOBECHOM
COCTOSIHMM CO CBOEl ra3oBoOil ha3oli; AaBNeHNe HaCbIWEeHHbIX NapoB CknagbiBaeTcs M3 N36bITOYHOrO AaBre-
HUA N aTMOCEPHOrO AaB/IEHUS.

3.1.4 abconoTHOE AaBneHne: IcTMHHoe gaBneHue, oTcunTbiBaemoe oT abCoMTHOrO HyNs (aaBneHue
abCcoMTHOrO Bakyyma).

3.1.5 n30bITOYHOE faBrfieHue: [aBreHne, paBHOe PasHOCTU MexXay abCcoIlOTHbIM M aTMOCHEPHbIM
OaBneHnem.

3.1.6 neTy4yecTb (PYyrmTMBHOCTbL): BenuunHa, npegHasHavyeHHas AN NPUMEHEHUA psiga TepMoauHa-
MWYECKNX COOTHOLLUEHWIA MOLENU UAeasibHOTO rasa K NOBEAEHWID peasibHblX CMeceli B pasfiMyHbiX ¢oasax,
aBnsaeTcs pyHKUMen gaBneHus, TemnepaTypbl U KOHUEHTPaLUM KOMNOHEHTOB ra3oBoil CMECU, BbipaXeHHas B
eVHULax fAaBneHuns.

3.1.7 ngeasnbHbIi ras: ras, noguMHaWMKIACA 3aKOHaM UaeanbHOro rasa.

3.2 B HacTosfwem cTaHgapTe UCnosib30BaHo cnegylouiee ob603HayYeHme:

C5+ — rpynna yrnesofopoA0B C YNC/IOM aTOMOB yrnepoga oT NATU U Bbllle, MacCOBY L0/1H0 KOTOPbIX
paccmaTtpuBalT Kak O4WH KOMMNOHEHT CO CBOWCTBAMU H-NeHTaHa.

4 MeTop onpeneneHnsa NJIOTHOCTU CXMKEHHbIX Yr1eBOA40POAHbIX ra3oB

4.1 OnpegenieHne MIOTHOCTU CXMXKEHHbIX YINeBOA0POAHbIX ra30B

4.1.1 3HaveHue nnaoTHocTu CYI p? Kr/mM3, BbIUMCAAKT Ha OCHOBE 3akoHa aAAWTUBHOCTW MO LaHHbIM
M3MEepPEHHOro KOMMOHEHTHOIO cocTaBa, ONpefesieHHoro xpomartorpadpuyeckum MeToAOoM U 3HAYEHUAM NIOoT-
HOCTW MHAMBUAYAlNbHBIX YIN1€BOAOPOAOB, BXOAAWMX B cocTaB CYI, npu 3ajaHHoi Temnepartype no gopmyne

p( =100/ £ ~ , (1)
=1 p*
rae n— 4Ynmcio KOMMNOHEHTOB CXMXEHHOro rasa;
Wj— MmaccoBas g0 /-ro KomnoHeHTa, %;
p/f— nnoTHOCTbL /-r0 KOMNOHEHTA NPW AaHHOI TemnepaTtype t, kKr/m3.

4.1.2 Ecnu KOMNOHEHTHBbI/ COCTaB M3MEPEH B MOJISIPHBIX A0/ISIX, TO M/IOTHOCTb BbIYKUCASIOT N0 (hopmysie

n
P/=2>TP». 2
/=1
rae X, — MofisipHas 4ons /-ro KOMNOHeHTa, 40NN eAUHULbI.

KomMnoHeHTHbIN cocTaB onpegensatoT no FTOCT 10679 nnm NNOCT 33012.

4.1.3 TINOTHOCTb MHAMBUAYA/bHbLIX YTNIEBOA0POL0B B XUAKOM COCTOAHUW B 3aBUCMMOCTMN OT Temnepary-
pbl npuBegeHa B Tabnuuye A.1 (npunoxeHune A).

3HayeHna MONAPHLIX Macc NHAUBUAYANbHbIX KOMNOHEHTOB NPUBEAEHbl B NPUNoXeHuun b.

4.1.4 Ecnu B Tabnuue Al (npusoxeHue A) OTCYTCTBYEeT 3HA4Y€HWE MJIOTHOCTM KOMMOHEHTA MPU KOH-
KpeTHOl TemnepaType M3MepeHuid, TO ee 3Ha4YeHne BblYUCAAT MHTEPNOoaAMpoBaHneM TabNMUHbIX 3HAYEHUI
NNOTHOCTEN, COOTBETCTBYOWMX TemnepaTtypam, 6avmxailium K AaHHOW.

4.1.5 MNpumepbl pacyeTa naoTtHocTu CYT npuBefeHsbl B Tabnuyax B.1, B.2 (npunoxeHue B).

4.2 OchopmsieHre pe3yibTaTOB BbIUMC/IEHUS MNIOTHOCTU CXUXKEHHbIX YT/1eBOA0POAHbIX Fa30B

4.2.1 3a pesynbTaT BbluMceHUS naoTHocTh CYT npu gaHHON TemnepaType NpUHUMAlT 3Ha4YeHne efu-
HUYHOrO onpejeneHuns.

2
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4.2.2 Pe3synbTaT BbluncneHua nnotHoctn CYI 3anuceiBaloT B BUAE

Pt* vy Ne)
roe — pacliunpeHHas HeonpeaeneHHOCTb pe3ynbTata BblYUCEHUSA NAOTHOCTY ANS AAaHHO TeMnepaTypbl
t, Kr/m3, npn koapdpuruneHTe oxeata K = 2, [1]—[3].
BblUMCAAKT No Tabnuue 1. BbluncneHHble 3Ha4YeHns naoTtHocTu CYI m paclmMpeHHon Heonpepge-
NeHHocTn (abCoNTHOM NOTPELIHOCTIN) OKPYIASKT 40 NEePBOro AeCATUYHOIo 3Haka.

Ta6nuya 1— PaclwmpeHHast HeonpeaeeHHOCTb Pe3y/bTaToOB BbIUNCIEHUS NTIOTHOCTY CXKUKEHHBIX YT/IEBOAOPOAHBIX
rasoB

[Jviana3oH vameperuii iotHocTu pf, kr/m3 PacLumperHasi HeonpeaeneHHocTs Iy kr/m3
Ot 480 o 530 Bk/tou. 0.0179pr- 8,381
Cs. 530 go 560 Bk/tou. 0.0119 p;- 5.140
Cs. 560 o 800 Bk/tou. 0,0171 p -8,104

4.3 Tpe6oBaHMA K NokasaTenssM TOYHOCTM MeToaa

MeTof obecneymBaeT MNnonyvyeHue pesysibTaroB BblYMCNEHUS NIOTHOCTM CYT No M3MepeHHOMY KOMMOo-
HEHTHOMY COCTaBY CO 3Ha4YeHWEeM pacllupeHHO HeonpedeneHHocTn 1(p), He npeBblWatoWwelt 3Ha4YeHnin, npu-
BeAEHHbIX B Tabnuue 1, npu goBepuTtenbHol BeposTHocTu P = 0,95. '

5 MeTopg onpeneneHusa gaBeHUs HacbIWeHHbIX NapoB

5.1 JaBneHne HacbliweHHbIX napos CY[ BblYMCAAKT MO YrnesonopoAHOMY COCTaBy, OnpefesleHHOMY
MeToA0M ra3oBoii xpoMaTorpauy B MOJISAPHbLIX AO/AX, U 3HAYEHUAM NeTy4yecTun yIreBofopoaoB, BXOAALMNX B
cocTaB CYI, COOTBETCTBYHUWMM 3a[4aHHO TeMnepaType U3MepPEeHNi.

YrneBofopoAHbI cocTas, onpefesieHHblil B MacCoBbIX 018X, NepecyYnTbiBAOT B MOJISIPHbIE A0/N X, NO
hopmyne

4)

M,

rgoe Mt— monsipHasi macca /-ro KOMnoHeHTa no tabnuue b.1 npunoxexHus B, Kr/kmonb.

5.2 A6Ccon0THOE faBnieHne HachbllWweHHbIXx napos CYI P, MMa, BbluMCNAKT MeToA0M nocnenoBaTeflb-
HOro NpubnuxeHus, 3agasas NPOU3BOJIbHbIE 3HAYEHUSA ABYX O6NMXKANLWNX 3HAYEHUA faB/IEHUA HaCbILWEHHbIX
napoB Npu faHHol TemnepaType (npunoxeHue ), no bopmyne

P=P2+(P2-P2
( ) Aps-apn ®)

roe P'r — meHbwee BbiGpaHHOe 3HavyeHune abcontoTHOro gasneHna CYIr, MMa, no ta6nuuam .1—Tr.8 (npu-
noxenuve I);
P\ — 6onbwee BbiGpaHHOE 3HauyeHue abcosTHOro gasneHua CYI, MMa, no Tabnuuyam N.1—Tr.8 (npwu-
noxexnune IN.
Mpumep pacyeTa faB/feHUA HacCbIWEHHbIX NapoB MeTOLOM MOC/ef0BaTeNbHOro NpUBGNMXeHUs npuse-
AeH B npunoxeHun f.
3HauveHnsa AP 7 n AP" BbluncnsoT no popmynam:

ap; =pj-P" (6)
AP\ =P0"“ Pv (7)
roe Pq n Pp — 3Ha4yeHusa abcoNnTHOro AaB/1IeHNA HacCbIWEeHHbIX Napos, Mla, BbIYMCMEHHbIE MO qoopmynaM:
P'o-~T'Tr (8)
Po= 0)
3
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roe f- n fi" — 3HauveHun netyyectun (PyruTMBHOCTN) /-ro KOMNoHeHTa CYT npu abCcoNOTHLIX AasneHnsax Pzun P,
MMa, npuBegeHHble B Tabnuuax N.1—r.8 (npunoxenne I).
B pe3synbTaTte BblYNCNEHMA [OMKHO cobnogaTtbesa ycnosme PO > Pr Ecnm PO <Pz, To pacueTt npekpauia-
10T, 3a4al0T CNeayLy napy 3HauyeHuii AaBNEeHUSA HACbILEHHbIX MApPOB 1 MOBTOPSAIT NpoLeaypy NpubamKeHns.
5.3 M36bITOYHOE AaBfieHMe HacblWeHHbIX napoB CYI Pus6, MMa, BbIYNCAAIOT No hopmyie

Pns6'P-Patm. (10)
roe P — abconoTHoe faBneHue HacblweHHbIX napos CYI, MMa;
Patm — aTtmocdepHoe gaBnexHue, MlMa; Parm=101,3 kMa (0,1 MMNa).

5.4 Mpumepsbl pacyeTa AaB/ieHUsA HacblWeHHbIX napoB CYI npuBegeHsl B Tabnuuax E.1—E.4 (npuno-
XeHue E).

5.5 OchopmrieHre pe3ynbTaToB BbIYMC/IEHMS AaB/EHUS] HACbIlWeEeHHbIX napoB CYI

5.5.1 3a pe3ynbTart Bbl4UCAEHNA 3HAYEHUSA faBNEHNA HacbIWeHHbIX NnapoB CYI npu gaHHON Temnepary-
pe NnpMHUMalOT 3HaYeHne efMHNYHOro onpeaesieHuns.
5.5.2 Pe3ynbTaTt BblYNCNIEHUA AaBNeHUS HacbllWeHHbIXx napos CYI M36' MIMa, 3anuceiBaloT B BUAE

Pn3s6”rns3o6)- <">
roe 1/(Pusb) — paclwvpeHHasi HeonpegeneHHOCTb pe3ynbTata BblYWC/IEHUS faBMEeHUss HacCbIWEHHbIX NapoB
ANA gaHHON TemnepaTtypsbl t, MMa, npn koadrumeHTe oxeaTta K = 2;
a(Pu36) BbiuucnsoT no Tabnuue 2.

Ta6bnunya 2— PaclwmpeHHas Heonpeae/ieHHOCTb Pe3ysibTaTtoB BblYUC/IEHUA AABNEHNSA HACbILWEHHbIX napos CYI

Temneparypa v3viepeHuid, °C [yanazoH n3viepeHuii Pvso, Ma PacuumperHast HeonpeaenenHocTb C(PveE), MIa
MuHyc 35 Ot 0,06 o 0,12 BK/tOY. 0.271 Pw36- 0,003
Cs. 0,12 go 0,20 Bk/HOH. 0,291 Pus6- 0,005
MwuHyc 30 Ot 0,06 go 0,12 BK/tOM. 0,271 Pws6- 0,003
Cs. 0,12 go 0,20 BK/HOM. 0,291 Pws6- 0,005
MuHyc 20 Ot 0.06 o 0,12 BK/IHOY. 0,271 Pus6- 0,003
Cs. 0,12 po 0,20 Btou. 0,291 Pus6- 0,005
Cs. 0,20 go 0,50 Bk/tou. 0,°79 Pm6 + 0,037
Mntoc 45 Ot 0.20 go 0,50 Bk/tou. 0,079 Pm6 + 0,037
Cs. 0,50 go 1,00 Bktou. 0,082 Pm36 + 0,035
Cs. 1,00 go 2,00 Bk/tou. 0115 PV/® + 0.002

BbluMcrieHHble 3HAYEHUSI AaBNEeHUs HacblWeHHbIX napoB CYI 1 paclwupeHHoW HeonpeaesieHHOCTH (ab-
CO/IOTHOI MOrPeWwHOCTN) OKPYFAISIOT 40 BTOPOro AeCATUYHOIO 3HakKa.

5.6 TpeGoBaHMA K MNoKasaTesisiM TOUHOCTM MeToAa

MeTtogn ob6ecneynBaeT Mnojsly4eHUe pe3ysibTaToOB BblYMC/IEHUA W3ObITOYHOIO AaBf€HUS HACbILEHHbIX
napos CYI no namMepeHHOMY KOMMOHEHTHOMY COCTaBy CO 3HayeHUWeM pacllMpeHHO HeonpegesieHHOCTU
1/(Pu36), He npeBbIlWaLWEn 3Ha4YeHU, NPpUBEAEHHbIX B Tabnuue 2 Nnpy 4oBepuTenbHoOl BeposaTHocTu P= 0,95.
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MpunoxeHvne b
(o65a3aTenbHOE)

FOCT 28656—2019

3HayeHunsa MOJTAPHbIX MacC nHaneunayajibHbIX KOMMNOHEHTOB

B HacTosLEeM NpuIoXeHUn NpyBeaeHbl 3HAUYEHUSA MOJIAPHBLIX Macc NHANBUAYaSIbHLIX KOMIMOHEHTOB (CM. Ta6I'IVILI,y 5.1.)

Tab6nunya bl — 3Ha4eHUss MOMSPHbIX MAacC MHANBUAYa/IbHbIX KOMMIOHEHTOB

KomnoHeHT

MeTtaH (CH4)

OtaH (C2H6)

OtuneH (C2H4)

AuetuneH (3tuH) (C2H2)
MponaH (C3H8)

Mponunen (C3H6)
MponagueH (C3H4)
MeTtunauetunen (C3H4)
M306yTaH (i/C4H10)
H-ByTaH (HC4H10)

ByTten-1 (HC4H8)
M306yTeH (t/C4HB)
Tp3HC-ByTeH-2 (TpaHc C4HY)
uuc-byteH-2 (uuc-C4H8)
BytaaueH-1,2 (C4H6)
BytaaveH-1,3 (C4H6)
2.2-AumeTnnnponaH (C5H12)
M3oneHTaH (MC5H12)
H-NeHTaH (HC5H12)
MeHTeH-1 (C5H10)
LinknoneHtaH (C5H10)
H-'ekcaH (HC6H14)
2-MeTtunnenTaH (C6H14)
3-MeTtunneHTtaH (C6H14)
2,2-AnmetnnéyTaH (C6H14)
2,3-AumetmunéyTtaH (C6H14)
MeTunuuknoneHTtaH (C6H12)
LinknorekcaH (C6H12)
BeHnzon (C6H6)

H-F'entaH (HC7H16)
StunuuknoneHTaH (C7H14)
Tonyon (C7H8)

H-OkTaH (HC8H18)

* MonsipHble macchl npueegeHsl no FOCT 31369.

MornsipHast macca, r/Mosb’

16,043
30,070
28,054
26,038
44,097
42,081
40,065
40,065
58.123
58,123
56,108
56,108
56,108
56,108
54,092
54,092
72,150
72,150
72,150
70,134
70,134
86,177
86,177
86,177
86,177
86,177
84,161
84,161
78,114
100,204
98.188
92,141
114,231



FOCT 28656—2019

MpunoxeHue B
(pekomeHpyemoe)

Mpumep pacyeTa NAOTHOCTU

B Tabnuuax B.1, B.2 npuBefeHbl NPUMEPbI pacyeTa NIoTHOCTY NPU pas3/inyHbIX TEMMepaTypax.

Tab6nnya B.1 — Mpumep pacyeTta naotHocTM CYT npu Temnepartype 20 °C yepe3 MaccoBble 40NN

KomroHeHT

O7s

C2H6

C3H8
n-C4H10

W-CAH 10
Heo-C5H12
U-C5H12
H-C5H12

|

MnotHocTb pr kr/ivid

277,6
342,1
501,1
557,3
578.9
592.9
619.6
626.2

MaccoBas fons w,.%

0,06
1.16
62,36
13,42
22,39
0,09
0.43
0,09
100,00

Pi
0,0002
0,0034
0,1244
0,0241
0,0387
0.0002
0,0007
0,0001
0,1918

JL w
p =100/Y — ,kr/mM3

521,4

Tab6nuua B.2-- Mpumep pacueta nnotHocTM CYT npu Temnepatype 20 °C yepe3 MOMsipHble 40N

KOMMOHEHT

O><-c

C2H6

C3H8
n-C4H10

H-C4Hiwo
Heo-C5H12

U-C5H12
H-C5H12

10

[noTHOCTb

277,6
342,1
501,1
557,3
578.9
592.9
619.6
626.2

Kr/m3

MonspHasa fons x,

0,0011
0,0180
0,6486
0,1255
0,2017
0,0008
0,0036
0,0007
1,0000

P

0,3054
6,1578
325,0135
69,9412
116,7641
0,4743
2,2306
0,4383
521,3252

n
Pf=X X Pr.kr/M3
=)

521,3



FOCT 28656—2019

MpunoxeHue I
(o65a3aTenbHoOE)

3HaueHunsa netyvyectu (PYrMTUMBHOCTUN) KOMMNOHEHTOB CXMXEHHbIX YINeBoA0opPOoAHbIX ra3oB

B Tabnuuax .1—TI.8 npuBegeHbl 3HaYeHns neTyyectn (PyrmtMBHOCTU) KOMNOHeHTOB CYT npu pasnuyHbiX Temne-
patypax.

Ta6nunya 1l — 3HavyeHns netyyectn (pyrnTMBHOCTN) KOMNOHEHTOB CYI npu Temnepatype nnatoc 45 °C

Das- JleTyyecTb yr/1eBoI0POOB

neHue.

Mra O. cCxp C2¥ C3H8 C3H6 uCAHO Hyrio C4H8  UCBHI2 HCBHR2 ¢5yp HCBHM
0.1 13.200 4,000 5,600 1,250 1,500 0,550 0,410 0,360 0,200 0,130 0.170 0,045
0.5 14,000 4.200 5,700 1,370 1,550 0,600 0,450 0,410 0,210 0,150 0,190 0,053
1,0 15,000 4,400 6,200 1,450 1,650 0,660 0,480 0,450 0,240 0,170 0,210 0,060
15 15,500 4,700 6,500 1.530 1,730 0,690 0,510 0,480 0,260 0.180 0,230 0,063
2.0 16,400 5,000 7,000 1.680 1,920 0.760 0.560 0,540 0,280 0.200 0,240 0,072

Tabnunuya I.2— 3HavyeHusa netydyectn (yrmTMBHOCTN) KOMMOHeHTOB CYI npu TemnepaType MuHyc 20 °C

[Jlas- JleTyuecTb yr1eBoa0poaoB
neHve,
Mla o4 CH6 ... C3H8 C36 O0CAHID HCAHID CAH8 uCSHI2 HCHIL ..., HCEHM

0,05 15,0 1,40 250 0260 033 0,075 0,0450 0,060 0.0130 0,0000 0.009 0,0010
0,10 13,0 115 2,10 0235 0,28 0,068 0,0425 0,054 0,0125 0,0089 0011 0,0018
0,50 115 115 200 0245 029 0,075 0,0435 0,062 0.0150 0,0103 0.013 0,0025
1,00 9.6 1,16 190 0250 029 0079 00500 0,064 0,0150 0.0115 0,014 0,0026
1,50 10,5 126 210 0277 032 0,09 0,058 0,075 0,0188 0,0140 0,018 0,0036
2,00 11,0 140 2,30 0300 037 0,106 0,0680 0,088 0,0220 0,0160 0,022 0,0040

Tab6nunya I3— 3HayeHns netyyectn (PyrmMTMBHOCTM) KOMNOHEHTOB CYT npu TemnepaTtype muHyc 30 °C

[as- JleTyyecTb Yrnesoaopoaos
MneHve,

Mra CH4  C2He C2H4 348 cane UCAHD HCAHD CAHB  uCSHR HCBHI2 54,0 HCEHMA
0,05 133 1,10 193 0,180 0,227 0,0500 0,0283 0,039 0,0083 0,0053 0,0063 0,0006
0,10 113 089 1,70 0,165 0,193 0,2490 0,0268 0,036 0,0075 0,0052 0,0069 0,0008
0,50 9,7 090 163 0.173 0,210 0,2767 0,0285 0.042 0,0090 0,0066 0.0087 0.0012
1,00 8,5 091 153 0,177 0,213 0,0540 0,0320 0,044 0,0097 0,0070 0,0093 0,0013
1,50 9,3 1,00 1,70 0,202 0,237 0,0620 0,0388 0,051 00116 0,0087 0,0112 0,0021
2,00 9,9 1,07 1,83 0,228 0,270 0,0740 0,0467 0,060 0,0147 0,0104 0,0167 0,0026

Tabnuuya TI4— 3HavyeHns netydectn (pyrutuBHOCTMN) KOMNOHeHTOB CYT npu Temnepartype MuHyc 35 °C

[Jlas- JleTyyecTb yreBoaoposoB

reHve,
Mra, CH4 C2H6 camd4 38 C33H6  UCHo0  HCAH,O0  c4H8  oCBHR2  yocsHR  cHHI0

0,05 12,50 0,950 1,65 0,140 0,175 0,038 0,020 0,029 0,006 0,0035 0,0049
0,10 10,50 0,760 1,50 0,130 0,150 0,034 0,019 0,027 0,005 0,0033  0,0048

1u



FOCT 28656—2019

OkoHuaHve Tabnuupl .4

Jlas- JleTyqecTb yI11eBof0poaoB

NeHve,
Mra O<, cM6 C2H4 cH8 CH6 wuCAHID WCAHID CAH8  eCsHi2 HEBHER  cgqDp
0,50 8,75 0,775 1,45 0,137 0,170 0,040 0,021 0,032 0,006 0,0047  0,0065
1,00 8,00 0,790 1,35 0,140 0,175 0,042 0,023 0,034 0,007 0,0048 0,0067
1,50 8,70 0,870 1,50 0,165 0,195 0,048 0,029 0,039 0,008 0,0060 0,0078
2.00 9,40 0,900 1,60 0,192 0,220 0.058 0,036 0.046 0,011 0,0076  0,0102

Tab6nuya 5— 3HayeHus netyyectun (PyruTMBHOCTU) HeNnpeaenbHbIX yrnesogopoaos CYI npu Temnepatype nntoc 45 °C

[JaBnenve, OTVH (aUETWIEH), MponaavieH (arien). MponuH (MeTUNaLETWIEH), ByTtaaven-1,3 (avBrHWN),
Mra C2H2 c3H4 C3H4 Cc4H6
01 6,000 0,980 0,760 0,430
0,5 6,250 1,100 0,850 0,490
1,0 6,900 1,150 0.900 0,540
15 7,050 1,230 0.930 0,570
2.0 7.380 1,340 1.040 0,620

Tab6nwnya [I.6— 3HaueHus netydecty (PYrMTMBHOCTY) HEMpPeAebHbIX yrriesogoponos CYI npu Temnepatype MuHyc 20 °C

OTWH (aueTunieH). MponagyeH (arieH), MporvH Bytagnen-1.3
faenetve, Ma cH2 c3H4 (MeTwnaveTuneH), C3H4 (avBnHwn), CAHG
0,05 2,500 0,190 0,120 0,059
0,10 2,200 0,165 0,104 0.049
0,50 2,300 0,175 0.115 0,058
1,00 2,100 0,170 0,125 0,060
1,50 2,400 0,200 0,143 0,068
2,00 2,640 0,230 0,168 0,080

Tab6nunya I.7— 3HayeHns netyyectn (pyrMTMBHOCTM) HeNpeaebHbIX yreBoaoponos CYI npy Temnepatype muHyc 30 °C

OTVH (aUETWIeH). MponaavieH (a/vieH), MpornvH Bytagven-1.3
Fasnete, Miia c2H2 C a4 (MeTwnaLeTUneH). C3H4 (oyiBHI). CAHB
0,05 2,200 0,130 0,080 0,035
0,10 1,800 0,120 0,080 0,033
0,50 2,250 0.130 0,090 0,038
1,00 1,700 0,130 0,080 0,040
1,50 1,840 0,140 0,100 0,048
2,00 2,000 0,170 0,120 0,060

Tab6nunua .8— 3HauyeHus netyyvecTn (PyrMTMBHOCTU) HENpeaenbHbIX yrieBogopogos CYI npy Temnepatype mMuHyc 35 °C

OTVH (aueTwieH), MponagveH (avvieH), MpormH Bytaaven-1,3
Aeariere, Mla c2H2 C3H4 (MetnnauetwieH), C3H4 (avBvHun), CAHG6
0,05 1,800 0,090 0,070 0,026
0,10 1.500 0,082 0,057 0,025

12
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OkoOHYaHve Tabnuupl .8

OTWH (aUeTWIeH), MponaavieH (asvieH), MporvH Byragven-1.3
HAesnetve. Mia C2H2 cH4A (MetnnavetuneH), C3H4 (avBuHMN). CAHG
0.50 1,700 0,090 0,063 0.029
1.00 1,350 0.095 0.065 0.031
1.50 1,640 0,113 0.078 0.038
2.00 1,760 0,130 0.092 0.042

13
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MpunoxeHue
(pekomeHpyemoe)

MpuMep pacyeTa AaBfieHUs HacbIWEHHbIX NapoB Mpu TemnepaType noc 45 °C MeToAoMm
nocniefoBaTeNlbHOro NPUGIMKEHUS

3agatoT NPoM3BO/IbHbIE 3HAYEHUS aBCOHOTHOMO AAaB/IEHMS HACbIWEHHbIX NapoB Pzn P*,

MpuHumatoT Pz =1,5 MMa n P*= 2,0 MlMa.

Mpy BbIGPAHHBLIX 3HAYEHMSAX OAB/EHNS HACLIWEHHbIX MAapOoB COrMlacHo gaHHbIM Tabnuy .1, I.5 (npunoxexue I Bbl-
GUpaloT 3HaYeHNst NeTyyecTun /2u paccunTbiBatoT PQRo dhopmyne Pg= 1x//.

Pacuet PqnpuBegeH B Tabnmue [.1.

Tab6nnya [.1— Pacyetr Pgnpu Pr=15MMaunP“- 2,0 MMa

KomnoHeHT MonsipHasi ons x. fj npn Pj = 1,5 MMa *//
c2H6 0,0004 4,70 0,0019
c3H8 0,0265 1,53 0,0405
C3H6 0,0059 1,73 0,0102

[AC4H10 0,2100 0,69 0,1449
HC4H10 0,3053 0,51 0,1557
c4H8 0,3297 0,48 0,1583
C4H6 0,0012 0,57 0,0007
wCgH"2 0.0721 0,26 0,0187
HA§A12 0,0191 0,18 0,0034
Cc5H 10 0,0298 0,23 0,0069
| 1,0000 — Pg=0,5412

Tak kak npn Pz = 1,5 MIMa nony4yatoT Pg = 0.54 Mlla, cneposartesnbHO, ycnosne Pq> Pz He BbINOMHAETCA, pacyeT
npepbIBatoT.

3a4aloT creayoLLyo napy 3HavyeHuin abCconoTHOrO AaBAEHNST HACbILWEHHbIX NapoB Pz 1 P" 1 NnoBTOpAOT npoueaypy.

MpuHMMatoT napy 3HadveHmin Pz= 1.0 MMa n P"= 1,5 MIMa 1 Bo306HOBNSAIOT pacyeT (cm. Tabanuy A.2).

Tab6nnya [.2— Pacyet Pgnpu Pr=1.0 MMa nP"= 1,5 MMNa

KoMMnoHeHT MorsipHas gons X, fi' mpu Pz=1,0 Ma \VZ&
cC2H6 0,0004 4,40 0,0018
C3Hs 0,0265 1,45 0,0384
C3H6 0,0059 1,65 0.0097

nC4H10 0,2100 0.66 0,1386
0.3053 0.48 0.1465

c4H8 0,3297 0.45 0,1484
C4H6 0,0012 0,54 0,0006
nC5H12 0,0721 0,24 0,0173
hC5Hi 2 0,0191 0,17 0,0032
C5H10 0.0298 0,21 0,0063

| 1,0000 — Pg=0,5109

Mo pesynbtaram pacyeta u3 Tabmmupl .2 nonyyatoT Pg= 0,51 MIMa meHee Pr = 1,0 MIMa, cneposaresnibHo, yc/iosue
Po > Pr He BbINONHAETCA, pacyeT npekpallatoT, 3a4aloT crefyoLwyo napy 3HavyeHuin abCcooTHOrO AaB/IeHUS HACbILLEH-
HbIX Napos Pr n P” 1 NOBTOPSAIOT npouesypy.

MpuHumatoT napy 3HaveHuit Pz =0.5 MMa n P" = 1,0 MMa n BO306HOB/SAOT pacyeT (cm. Tabnuuy .3).

14
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Tab6bnuya [A.3— Pacyer PQnpn Pz=0,5MMaunP"- 1,0 MMa

KomnoHeHT MonsipHas Aons X. fj npn Pz=0.5 MMa v/
C2H6 0,0004 4,20 0,0017
c3H8 0,0265 1,37 0,0363
A3AG 0,0059 1,55 0,0091

0,2100 0,60 0,1260

HC4H10 0,3053 0,45 0,1374
c4H8 0,3297 0,41 0,1352
C4H6 0,0012 0,49 0,0006
<JH12 0,0721 0,21 0,0151
HC5H12 0,0191 0,15 0,0029
c5H10 0.0298 0,19 0,0057

| 1.0000 — Pg=0,4700

o pesynbTatam pacyeta nosyyatot PE = 0,47 MIMNa meHee Fz = 0,5 Mla, cnegosatesnibHo, ycnosue PO > Pz He Bbl-
NOMHSAETCA, pacyeT npekpaLlaloT, 3a4ar0T CAeAyoLLY0 Napy 3HaYeHnli abCoOTHOMO AaBNeHUs HacbILWEeHHbIX Napos Pz n
P" 1 nosTOpSAOT npoueaypy.

MpuHMMaloT napy 3HadveHuii Pz=0,1 MMNa nP*= 0,5 MlMa.

Mpn BbIGPaHHbLIX 3Ha4YeHMAX Pz n P" paccunTeiBaloT Pqu Pq(cm. Tabnuuy [4.4).

Tab6nunuya [O.4 — Pacyet Pgu Pqnpn Pz=0.1 MMaunP"=0.5 MlNa

KomroHeHT MonspHas ons X, 1(npn P2=0,1 Ma X, T/ f"npn Pz=0,5 MMa
c2H6 0,0004 4,00 0,0016 4,20 0,0017
C348 0,0265 1,25 0,0331 1,37 0,0363
c3H6 0,0059 1,50 0,0089 1,55 0,0091
NC4H 10 0,2100 0,55 0,1155 0.60 0,1260
AC4Hio 0,3053 041 0,1252 0.45 0,1374
c4H8 0,3297 0,36 0,1187 041 0.1352
c4H6 0,0012 0,43 0,0005 0.49 0,0006
WC5H i2 0,0721 0,20 0,0144 0,21 0,0151
hC5Hi 2 0,0191 0,13 0,0025 0,15 0,0029
Cc5H10 0,0298 0,17 0,0051 0,19 0,0057
I 1,0000 — Pqg=0.4254 — Pq=0,4700
B pesynbtate pacyeta npu Pr=0,1 MMa n P”= 0,5 MIMa nony4yatoT Pqg = 0,4254 MMa 6onee =0,1 MMNa. Tak

ycnosue Pq> Pr BbINOMHSAETCH, TO NPOAO/HKAIOT pacyeT.

Mpwn BbIGPaHHBIX 3HAYEHMAX AABEHNS HaCbILLEHHbIX napoB no Tabavuam .1, 5 (npunoxeHwve IN) BbIGMPAIOT 3Ha-
yeHus netydectn ", paccuntbiBaloT Pqno hopmyne Pq="Lxf*

AP' = p6 ~pz= 0-425- 0,1 =0,325;

Op"=P0- P"=0,470- 0,5 =-0,030;

P=P-+(P=-Pr) =0.U(0.5-0.1)- A4 25 =0.47 MMa.

Pr - ap; 0,325-(-0,030)

B pe3ynbTate MeTogom nocnegosartenbHoro npubamkeHnsa noayyatot P= 0,47 MlMa, cnegoBatesibHO
Pm6=0,47-0,1=0,37 MMa;

pus6 = (°-37 + °-07) Mra-
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MpunoxeHne E
(pekomeHpyemoe)

MpuMepbl pacyeTa AaB/ieHUs] HacblWEHHbIX NapoB

B tTabnuuax E.1—E.4 npuBefeHbl NpUMepPbl pacyeTa AaBfieHNs HacbIWweHHbIX napos CYI npu pasnunyHbiX Temne-
paTypax.

Tab6nnya E1— MNpumep pacyeTa gaBneHns HacbIWEHHbIX NapoB npu Temneparype 45 °C

Kr?c'\:- mgggﬁ? Maccosan Monsprias k2 zplv,lo x!; |c; 2plv,ls /i
HEHT r/Morb AOMA wr % ’ pona X Ma Ma !
C2H6 30,070 2,0020 0,0666 0,0322 4,40 0,1417 4,70 0,1513
c8 44,097 30,0066 06805  0,3291 1,45 0,4772 1,53 0,5035
C3H6 42,081 22,9965 0,5465 0,2643 1,65 0,4361 1,73 0.4572
nC4Hiwo 58,123 19,9977 0,3441 0,1664 0,66 0,1098 0,69 0,1148
HC4Hio 58,123 24,9972 0,4301 0,2080 0,48 0,0998 0,51 0,1061
| — 100.0000 2,0678 1,0000 — pq = 1,2646 — Po= 1,3329

AP'=Pg- P; = 1.2646-1.0 = 0.2646;
AP"= - P"=1,3329-1,5 =-0,1671;
p=p+(pi-p | = 1 ,o0+(1,5-1,0) 0,2646 = 1,31 MMMa;

0,2646-(-0,1671)

Pu36= 431- O1= 121 MMa;
Pus6 = (1,21 +0,14) MMa.

Ta6nunuya E.2— MNpumep pacyeTa AaB/fieHUs HACbILWEHHbIX NApoB Npu Temneparype mMuHyc 20 °C

MornsipHas Maccosast fj mpu fi" npm
Kgg":f* MaccaMr oMW, WM, Nbgﬁglaﬂ Pr=01 v/ p;=05
rIMonb % A MMa MMa
C2H6 30,070 2,4984 0,0831 0,0374 1,1500 0,0430 1,1500 0,0430
A3HS 44,097 38,0098 0,8620 0,3880 0,2350 0,0912 0,2450 0,0951
C3H6 42,081 38,0016 0,9031 0,4065 0,2800 0,1138 0,2900 0,1179
NC4H 10 58,123 14,5005 0,2495 0,1123 0,0680 0,0076 0,0750 0.0084
HC4Hio 58.123 0,9942 0,0171 0.0077 0,0425 0,0003 0,0435 0,0003
c4H8 56.108 5,9955 0,1069 0.0481 0,0540 0,0026 0,0620 0,0030
I — 100.0000 2,2217 1.0000 — Pqg= 0,2585 — Pq=0,2677
\P'Z=Pq- Pr =0,2585- 0,1 =0,1585;
AP"=Pg- P"=0.2677- 0.5 = -0.2323;
P=P'+(P;-Pr) /=01+{0,5-0,% 0,1585 =0,262 MMg;
ap'- ap; 0,1585-(-0,2323)

Pm6=0.262 - 0,1 =0,16 MMa;
P36 = (0,16 +0,04) MMa.
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Tabnuuya E3— MNpumep pacyeTa faBneHnsa HaCbILEHHbIX NapoB npu TeMmnepaTtype muHyc 30 °C

MorsipHas M - Mpn
KggSTO' macca Mr ﬂl?él;(;caﬁz w,IM, 10 nﬂpr;(aﬂ Pz=01 Vv
r/Mo/b ’ Mra
C2H6 30,070 3.0312 0,1008  0,0445 0,8900 0,0396
C3H8 44,097 87,0061 1,9731 0,8710 0,1650 0,1437
c3H6 42,081 2,9551 0,0702 0,0310 0,1930 0,0060
iyCAH 10 58.123 4,0158 0,0691 0,0305 0,2490 0,0076
HC4Hio 58,123 1,9750 0.0340 0.0150 0,0268 0,0004
C4H8 56,108 1,0168 0,0181 0.0080 0.0360 0,0003
I — 100,0000 2.2653 1.0000 — Pq—0,1976
AP'=P0-P '’ =0,1976 - 0,1= 0,0976;
AP"=PRJ- P"=0.2063- 0.5 =-0.2937;
p=p;+(p;-p;) ~ — =01+(0,5-0,1) 0.0976 =0,1998 MMa;
ap'- ap; 0.0976-(-0.2937)

Pvs6=0,1998 - 0,1 =0,0998 = 0,10 Mra;
Pvs6 = (0,10 +0.02) M.

' rpn
p;=05
Mra
0,9000
0,1730
0,2100
0,2767
0.0285
0,0420

Tab6nuuya E.4— lNpumep pacyeTa AaBNeHUS HACbILEHHbIX NapoB npy TemnepaType MuHyc 35 °C

. MonspHas ff mpn
Kgg':f Mzra/?\,(':g}1 Ill/l r m a;’ WH/Mf Nzgﬁglaﬂ P T\/I ng.l X\L,
C2H6 30,070 6,0832 0,2023 0.0893 0,760 0.0679
C3H8 44.097 81,7078 1,8529 0.8180 0,130 0.1063
58,123 5,1272 0,0882 0,0389 0.034 0.0013
WAAAL0 58,123 7,0818 0,1218 0.0538 0,019 0.0010
| — 100,0000 2,2652 1.0000 — Pq=0,1765

Ap; = R0 - p; =0,1765- 0,1 = 0,0765;

JP"=F0-p;=0.184- 0,5 = -0,3160;

p=p,+(/-p;) "~ — =0,1+(0,5-0.1) 0.0765 = 0,178 Mra.
ap; - Ap; 0.0765-(-0.316)

Pv6=0,178 - 0,1 =0,078 = 0,08 Mra;
PYs6 = (0,08 + 0.02) MrMa.

" Mpn
p;=05
Mla
0,775
0.137
0.040

0.021

i

0,0400
0,1507
0,0065
0,0084
0,0004
0,0003

Pq=0.2063

x ff

0.0692
0,1121
0.0016
0,0011

PO =0,1840
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PMI 61

PMI 76

PMI" 91

Bunénuorpacwusa

[ocypapcTBeHHas cuctema obecneyeHuns eanHcTBa VI3MepeHI/II7I. [Noka3aresin TOYHOCTU, MPaBUNLHOCTH,
NpPeun3nNoHHOCTU METOAMK KOJIMYECTBEHHOrO XMMNYECKoro aHanmsa. Metofbl OLeHKN

FocyaapcTBEHHasi cucTeMa 0GecneyveHust earHCTBA M3MepEHWiA. BHYTPEHHWI KOHTPO/Ib KavecTBa pe-
3y/bTaTOB KO/IMYECTBEHHOTO XMMWUYECKOrO aHam3a

locyaapcTBEHHAsi cucTeMa o6ecneyeHunst eiUHCTBa U3MepeHuil. CoBMECTHOE UCMO/b30BaHUE MOHATUI
«MOrPELLHOCTb U3MEPEHUSI» U «HEONPeAeNIeHHOCTb U3MepeHust». OGLLME NPUHLUbI
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KntoueBble crioBa: CXWXKEHHbIE YINeBOAOPOAHbIE Ta3bl, PACUYETHbIN MeToh onpeaesieHns NAOTHOCTU, onpe-
[eneHne [aB/ieHNA HACbILLEeHHbIX NapoB
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