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MNpepgnucnoBne

Llenn, OCHOBHbIE NMPUHLUWNBLI U OCHOBHOW NOPSAOK NpoBefeHUs paboT MO MEXrocyLapCTBEHHON CTaH-
AapTtmsauum yctaHosneHbl B FTOCT 1.0—2015 «MexrocygapcTBeHHas cuctema crtaHgaptusaunm. OCHOBHble
nonoxeHusa» n rOCT 1.2— 2015 «MexrocygapcTteBeHHasa cucrtema crtaHgaptmsauunun. CtaHgapTel Mexrocyaap-
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Poccus RU Pocctangapt
YkpaunHa UA MUWH3KOHOMPAas3BUTUA YKpauHsbl

4 Mpunkasom depepasnbHOro areHTCTBa NO TEXHWYECKOMY PErysiMpoBaHW0O M MeTposiornm oT 3 anpens
2019 r. Ne 119-cT mexrocygaapcTBeHHblIn cTaHgapT FOCT 28656—2019 BBefeH B AeiicTBMe B KayecTBe Ha-
yunoHanbHoro ctaHgapta Poccuiickon depgepauynm ¢ 1 auBapa 2020 .

5 BSAMEH ITOCT 28656—90
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OHHOM ykaszaTesie «HauuoHanbHble CTaHAapThbli», a TEKCT W3MEHEHW U MONPaBOK — B €XEeMeCSAYHOM
MHopMaLMoOHHOM yKasaTerne «HauuoHanbHble cTaHgapTbi». B cnyyae nepecmoTpa (3amMeHbl) Wan oT-
MeHbl HacTOsLWEero cTraHgapTa CooTBeTCTBYyLee yBegoMNeHne 6yaeT ony6/IMKOBAHO B €XEMECSYHOM
MHDOpPMaLMOHHOM YKa3aTene «HaunoHanbHble cTaHgapThi». CooTBeTCTBYyOWas nHpopmaLlms, yse[om-
NleHNe M TEKCTbl padMellalnTCca Takke B MHPOpPMaUUOHHOI cucTeme 06LLEro Noib3oBaHUss — Ha odu-
unanbHoM caliTe defepanbHOro areHTCTBA MO TEXHUUYECKOMY PETry/MPOBaHUID ¥ MeTPONOrnun B CETU
MHTepHeT (www.gost.ru)
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M E X IO CVY O APTCT BEWHH bl W C T AHAOAPT

FA3bl YITNTEBOAOPOOHBIE CXWMXEHHbLIE

PacueTHbIl MeToad onpepgesieHnAa NJOTHOCTU U gaB/1IeHNA HacCblWEHHbIX nNapoB

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

Jata BBegeHns — 2020—01—01

1 O6nactb NPUMEHEHUS

1.1 HactosAwunin cTaHgapT pacnpocTpaHAeTCsa Ha CXMXKXEHHble YyrneBo4opoAHble rasbl (aanee — CYI) —
nponaH, npomneH, 6yTaHbl, BYTEHbI U UX CMecu, NPUMEHSAEeMble B KayeCTBe MOTOPHOro Tonauea ANIA aBTO-
MOGMABHOTO TpaHcmopTa, TOMAWBA TEXHO/IOTMYECKOTO0 U KOMMYHasibHO-6bITOBOrO NOTpe6/aeHns WAW CbipbA
ANA XMMUYEeCKUX NpoLeccoB, M ycTaHaBNMBaeT YNPOLLEHHbIA MeTo[ BblYUCAEHUSA NAOTHOCTU U M3BbITOYHOTO
[aBNeHNs HacblleHHbIX NapoB Ha OCHOBE AaHHbIX U3MEpPeHUs YyrneBogopoaHOro coctaBa MeToA0M rasoBoW
Xpomatorpagun.

1.2 HacToAawwnin metod NpUMEHAOT ANA onpefeneHus nnotHoctu CYI B guana3oHe TemnepaTyp oOT
MuHyc 50 °C go nawc 50 °C n M36bITOYHOTO AaB/ieHNUA HacbllUeHHbiXx napoB CYI B uHTepBase ot 0,06 go
2,0 MMNa npun temnepatypax muHyc 35 °C, muHyc 30 °C, muHyc 20 °C, nnwc 45 °C.

1.3 HacTofAwwnii cTaHgapT npeAHa3HayeH NS BblYMC/EHUS NAOTHOCTU M AaBNEeHWNS HACbILWeHHbIX NapoB
CYT, B KOTOpPbIX AMana3oH MaccoBOl fONM KOMNOHEHTOB cocTaBnseT oT 0,005 % fo 99,80 %.

MpumevaHuns

1 PacueTHbIli MeToA onpeaeneHns MI0THOCTU W faBfIeHUs] HaCbILWEHHbIX NapoB MOXET ObiTb NPUMEHEH NS WUpo-
KOW opakumm nerkmx yrnesofoponos.

2 3HayeHus NNOTHOCTU W AAB/EHWA HACbIWEHHbIX NapoB CYI, BblYUC/IEHHbIE HA OCHOBE [aHHbIX KOMMNOHEHTHOro

cocTaBa, NMPUMEHSIOT AN NOATBEPXKAEHUS COOTBETCTBUA Tpe6oBaHWAM AOKYMEHTOB Ha NPOAYKLMIO, HO He UCMOMb3YT
ANSi NPOBEAEHUN YUYeTHbIX (KOMMEPUECKUX) onepawmii.

2 HopmaTuBHbIE CCbIIKU

B HacTosWweM cTaHgapTe MCNO/b30BaHbl HOPMATUBHbLIE CCbIJIKW Ha Cnefylolwue MexrocyfapCcTBeHHble
cTaHgapTbl:

FTOCT 10679—2019 Tla3bl yrneBOofOpPOAHbIEe CXWXeHHble. MeToh onpefesieHnus YyrnesofOpPoOAHOTO
cocTaBa

FOCT 31369—2008 (MCO 6976:1995) MNas npupoAHbIn. BbluncneHne TennoTbl CropaHus, NOTHOCTMH,
OTHOCUTENbHOM NAOTHOCTU M yncna Bob66e Ha OCHOBE KOMMOHEHTHOrO cocTaBa

FOCT 33012—2014 (ISO 7941:1988) lNponaH 1 6yTaH ToBapHble. OnpeaeneHne yrneBogopoaHOro co-
cTaBa MeTOA40M ra3oBoi xpomartorpadum

MpumeyvyaHune — lNpu NONb30BAHUN HACTOALLMM CTaHLAPTOM LenecoobpasHo NpoBepuTb AeliCTBME CCbI/I0Y-
HbIX CTaHAApPTOB B MH(hOPMAUMOHHON cucTemMe 06LLero nonb3oBaHusa — Ha oduunanbHOM caliTe defepasbHOr0 areHT-
CTBa MO TEXHWYECKOMY PEery/imupoBaHuio U METPOoIorMn B ceTu VIHTepHEeT nam no exerogHoMy MH(opMaunoHHOMY ykasa-
Ten «HaumoHanbHble CTaHAapTbl», KOTOPbIA ONy6AMKOBAH MO COCTOAHUIO Ha 1 AHBaps TeKyLlero roga, v no BbiMyckam
eXxeMeca4YHoro nHpopmaLMoHHoro ykasatens «HaunoHanbHble cTaHA4apTbi»3a Tekywmii rofd. Ecnn ccblnoyHblil cTaHaapT
3ameHeH (M3MeHeH), TO Npu NoJIb30BaHUM HACTOALWMUM CTaH4APTOM cnegyeT PyKOBOACTBOBATLCA 3aMeHSAWMM (M3MEHEH-
HblM) cTaHAapToM. Ecnu ccblnouHblli cTaHAapT OTMeHeH 6e3 3aMeHbl, TO NOJI0XKEHUE, B KOTOPOM [iaHa CCblfika Ha Hero,
NPUMEHSIETCA B YacTW, He 3aTparuBaroLlein 3Ty CCblKy.

M3pgaHve ochuumanbHoe
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3 TepMUHbI 1 onpeaeneHvs

3.1 B HacTofllleM cTaHgapTe NpUMeEHEHbl cneAyolne TEPMUHBLI C COOTBETCTBYIOLWMMMN ONpeseneHnamu:

3.1.1 cXMXeHHble yrnesogopoaHble rasbl; CYl: Cmecb yrnesogopofoB (nponaHa, nponuaeHa, 6y-
TaHoB, 6yTUEeHOB M 6yTafuMeHOB C MPUCYTCTBMEM MeTaHa, 3TaHa, 3TuneHa u (MIM) NeHTaHOB W NEHTEHOB),
npeo6pasoBaHHasa B XWAKOe COCTOSHME.

3.1.2 NNIOTHOCTb CXWXEHHOro yrseBogopoaHoro rasa: Macca CYI, 3aknwouyeHHas B efuHuue ero
obbema npu onpefesieHHbIX 3HAYEHUAX AaB/IeHUs U TemnepaTtypsbl.

3.1.3 paBsieHMe HacbIlWeHHbIX NapoB: aBneHne, NpuM KOTOPOM XUAKOCTb HAXOAUTCHA B paBHOBECHOM
COCTOSIHUM CO CBOeli ra3oBoil ha3oii; faB/ieHUe HachblWeHHbIX NapoB ckAagbiBaeTcs M3 U36LITOYHOTO gaBrie-
HMUA M aTMOCHEPHOro faBleHus.

3.1.4 abconTHOe gaBaieHne: NCTUHHOe faBrieHne, oTCYUTbIBaeMoe oT aGCOoJIIOTHOrO Hyns (gaBneHue
abCoNMTHOrO Bakyyma).

3.1.5 n3b6bITOUHOE faBrsieHue: [aBneHue, paBHOe pasHOCTU MexAy abCoNMTHbIM M aTMOCHEPHbIM
faBsieHnem.

3.1.6 netyyecTb (PYrMTMBHOCTbL): BenuunHa, npegHasHavyeHHasa AN NPUMEHEHUs paja TepMoAuHa-
MUWYECKUX COOTHOWEHWUI MOAenun maeanbHOro rasa K NoBefeHU peasibHbIX CMeceil B pasnnyHbiX hasax,
apnseTca (PyHKUMen gaBneHuns, Temnepartypbl U KOHLEHTpPaLUM KOMNOHEHTOB ra3oBOli CMeCH, BblpaXeHHas B
eAuHNLax gaBneHus.

3.1.7 ngeanbHbI ras: as, nogunHswowmiica 3akoHaM naeanbLHOro rasa.

3.2 B HacTodweMm cTaHfapTe MCNosib30BaHO cnejytuwee obo3HayvyeHue:

C5+ — rpynna yrnesoAopoAoB C YAC/IOM aTOMOB yriepoga OT NATW W Bblle, MAacCOBY [AOJ10 KOTOPbIX
paccmaTpuBalT Kak OAWH KOMMOHEHT CO CBOMCTBAMMW H-MeHTaHa.

4 MeTop onpegeneHna NAIOTHOCTU CXMXKEHHbIX Yr/1ieBOAOPOAHLIX ra3oB

4.1 OnpegeneHve NJIOTHOCTU CXMXEHHbIX Yr1eBOA0POAHbIX Fa30B

4.1.1 3HayeHue nnoTtHocTun CYI pf, kr/M3, BbIYNCAAT HA OCHOBE 3aKOHa afAWTMBHOCTU MO AaHHbIM
M3MEPEHHOTO KOMMNOHEHTHOrO cocTaBa, OnpefesnieHHOro xpomartorpaunyeckum MeToLoM W 3HAYEHUAM NAoT-
HOCTW MHAMBUAYaNbHbIX YI1€BOAOPOAOB, BXoAAWMX B cocTaB CYI, npu 3agaHHOl TemnepaType no chopmyne

n wvn
pf =100/ x — 1
/AL pit
rae N — 4YMCci0 KOMMOHEHTOB CXMXEHHOro rasa;
Wj— maccoBas gons /'-ro komnoHeHTta, %;
p/f— nAoTHOCTb /-0 KOMNOHEHTA NMpU AaHHON TemnepaType /, Kr/im3.

4.1.2 ECNn KOMNOHEHTHbIN cOCTaB N3MEPEH B MOMIAPHbIX A0NAX, TO MIOTHOCTb BbIYMCAAKT N0 popmyne

n
P,=X*/P,. &)
=1

roe Xy— MossipHas Aonsa /-ro KOMNOHeHTa, 40NN eAUHULbI.

KoMnoHeHTHbI cocTaB onpegensatT no FTOCT 10679 nam FOCT 33012.

4.1.3 NMNOTHOCTb MHAMBUAYANbHbIX YIN1EBOAOPOLOB B XWUAKOM COCTOAHWM B 3aBUCUMOCTM OT TeMmnepary-
pbl npuBeaeHa B Tabnuuye A.1 (npunoxeHune A).

3HayeHUs MONSAPHbIX MacC MHAWBUAYAbHbIX KOMMNOHEHTOB NpMBefeHbl B NnpunoxeHunu b.

4.1.4 Ecnn B Tabnuue Al (npunoxeHue A) OTCYTCTBYET 3HA4YeHWE MNNOTHOCTM KOMMOHEHTA MPU KOH-
KPpeTHOW TemnepaType M3MEepeHWui, TO ee 3HaYeHNe BbIYUCAAKT MHTEPNOAMPOBAHMEM TabNNYHbIX 3HAYEHUNA
NNOTHOCTEN, COOTBETCTBYHLWMX TemnepaTtypam, 6 Amxailinm K gaHHON.

4.1.5 Mpumepbl pacyeTa naoTtHocTu CYT npuBegeHbl B Tabnuuax B.1, B.2 (npunoxeHune B).

4.2 O(IbOpMI'IeHI/Ie pe3y/ibTatoB BbIYNCEHUA MJIOTHOCTU CXWMXEHHbIX YyrneBogopoaHbliX rasoB

4.2.1 3a pesynbTaTt BblYMCNeHUsa nAoTHocTM CYI npu AaHHOI TemnepaType NpUHUMAT 3HaYeHue eau-
HWYHOTO onpegeneHuns.

2
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4.2.2 Pe3ynbTaTt BbluucsieHnsa niaoTtHocTu CYT 3anuceiBaloT B Buae

P,t% ), 0)
roe U(p~A— pacwupeHHas HeonpeaeneHHoCTb pe3dynbTata BblYUCNEHUA NAOTHOCTM ANA AaHHON TemnepaTtypbl
t, kr/mM3, npn KoadpuumneHTe oxearta K = 2, [1]— [3].
BblUMCNAKT No Tabnuuye 1. BblyMcneHHble 3Ha4YeHUs naoTHocTM CYI m pacwmnpeHHON Heonpege-
NeHHOoCTN (abCONOTHOW NOrpeLwwHOCTN) OKPYINAKT A0 NepBOro AeCATUYHOTO 3Haka.

Ta6nuuya 1— PacluMpeHHas HeonpeAeneHHOCTb Pe3y/ibTaToB BbIUMC/IEHUSI MAOTHOCTU CXXUXKEHHbIX YIIEBOAOPOAHBIX
rasoB

[dvnana3oH nsamepeHuii nnotHocTtu pf, kr/m3 PacwupeHHaa HeonpegeneHHocTb L ), kr/m3
Ot 480 po 530 Bk/tou. 0,0179p?- 8,381
Cs. 530 go 560 Bkntou. 0,0119p?- 5,140
Cs. 560 go 800 Bk/itou. 0,0171 -pf- 8,104

4.3 TpeboBaHUA K nNokasaTesiaiM TOYHOCTU MeToAa

MeToa o6ecneunBaeT MoslydeHUe pe3ynbTaToB BblUMCNEHUA NNOTHOCTU CYT No M3MepeHHOMY KOMMO-
HEHTHOMY COCTaBY CO 3HAY€HMEM paclIMPeHHOl HeonpeaeneHHOCTH Yy He npeBblWatwei 3Ha4eHun, npu-
BeeHHbIX B Tabnuue 1, npu goseputensHoii BeposiTHocTun P = 0,95.

5 MeTtopn onpefeneHns faB/ieHUA HacCbIWEHHbIX NapoB

51 [JaBneHune HacblweHHbIX napos CYI BblUMCNAKT MO YrneBoAOpPOAHOMY COCTaBy, ONpefesieHHOMY
MEeTOAO0M ra3oBoil xpoMaTtorpagum B MOASPHbIX A0MAX, U 3HAYEHUAM NeTy4yecTn yrneBo4o0poa0B, BXOAAUNX B
coctaB CYI, cCOOTBETCTBYHLWMM 3afaHHOK TeMnepaTtype M3MEPEHUIA.

YrneBoAopoaHbIli cocTas, onpeAesieHHbIli B MAcCOBbIX 405X, NepecyYnTbiBalOT B MONAPHbLIE AONN X, MO

dopmyne

X ="NyW j_
T (4)
Mi 1N M
roe 1/— monapHaa macca /-ro komnoHeHTta no tabnuue B.1 npunoxeHna b, Kr/KkMonb.
5.2 A6conoTHOE AaBfieHUe HacblweHHbIX napos CYI P, Mla, BbluncnsawT MeTo40M nocnepoBaTtefb-

HOro NpPUGAMXKEHUSA, 3afaBas NPOMN3BOJIbHbIE 3HAYEHUS ABYX O6nnxahwmnx 3HaYeHUn AaB/i€HUA HacCblWEeHHbIX
napos nNpu gaHHo Temnepatype (npunoxeHue ), no dopmyne
P=P'+(P"-P2) :APZ (5)
AP' ap:
roe P'z— meHbwee BbiGpaHHOe 3HauyeHuMe abCONTHOro gasneHusa CYI, MMa, no tabnuuyam ri—r.8 (npwu-
noxexHwne T);
P"'2 — 6onbwee BbibpaHHOE 3HauyeHue abconwTHOro gasneHus CYI, MMa, no Tabnuuam .1— r.8 (npu-
noxenwne ).
Mpumep pacyeTa faBfieHUSA HacbIWEHHbIX NapoB MeTOAOM MOC/e[0BaTe/IbHOIo NPUBNMXEeHNa npuee-
OeH B npunoxexnuun .
3HavyeHna APz n APz BbluncnsaoT no popmynam:

(6)
(7)
rae Pqu Pg— 3HauyeHns a6COMNOTHOMO faBNeHNs HacbliUleHHbIX Napos, MMa, BblYNCAEHHbIE N0 hopMynaMm:
Po = 1x/1; (8)
Pa=IX/", )

3
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roe fi' u f' — 3HauyeHns netyyectun (pyruTMBHOCTU) /-0 KOMNoHeHTa CYI npu abconTHbIX AaBneHusx Pzn P",
MMa, npuBegeHHble B Tabnuuyax M.1— r.8 (npunoxeHwne T).
B pesynbTaTe BblYMCAEHUS AO/KHO cobnoaatecsa ycnosme PO> P Ecnm Pg< Pz, 70 pacuyeT npekpauwia-
10T, 3a4al0T CefyoLyt0 napy 3Ha4eHUn AaBfeHNsl HacCbIWEHHbIX MApOB M MOBTOPSAKT Npoueaypy NPUGANKXeEHNSs.
5.3 W36bITOYHOE gaBneHne HacbiWweHHbIX napos CYI Pu3b, MMa, BbluncnsAT no popmyne

Puas = P —Parw (10)
rone P — abconioTHOe faB/ieHne HacbllWweHHbiX napos CYI, MMa;
Patv — atmoccepHoe gasnexHune, MMa; Parm = 101,3 kMa (0,1 MMa).
5.4 Mpumepbl pacyeTa gaBNeHUsA HacblWeHHbIX napoB CYI npuBegeHbl B Tabnunuyax E.1—E.4 (npuno-

XeHune E).

5.5 OdhopmneHne pe3ynbTaToB BblYNCIEHUA AaB/IeHUA HacbIWeHHbIX napos CYI

5.5.1 3a pe3ynbTaT BbIYUCAEHUSA 3HAYEHUS faB/eHNsa HacbllWeHHbIX napoB CYT npu gaHHOl TemnepaTy-
pe NpMHMMaloT 3HaYeHne efUHNYHOTO onpeaeseHuns.
5.5.2 Pe3ynbTaT BblYMCNEHUS AaBNeHUsA HacbiweHHbIX napoB CYI Pus6, MlMa, 3anucbiBaloT B BUAae

Pns6+2ns3o6). 01)

roe 1/(Pu3b) — pacliupeHHasi HeonpeaeneHHOCTb pe3ynbTaTta BbIYUMCMEHUS faBfeHUs HacbllWEeHHbIX Mapos
ONs faHHOW TemnepaTypbl t, MlMa, npyu ko3 uumeHTe oxBaTa K = 2;
n(Pwn3b) BbluncnawT no tabnuuye 2.

Ta6nuuya 2— PaclumpeHHas HeonpeneneHHOCTb Pe3y/ibTaToB BblUMC/IEHUA AABMEHUS HACbIWEHHbIX napoB CYI

Temnepatypa usmepeHuii, °C [vana3oH nsmepenuii Pus6, MMa PacwmperHas HeonpegenenHocts U(PmB), MMNa
Mwunyc 35 Ot 0,06 go 0,12 Bk/itou. 0,271 Pu36- 0,003
Cs. 0,12 go 0,20 Bk/HOY. 0,291 Pu6- 0,005
Mwunyc 30 Ot 0,06 go 0,12 Bk/tou. 0,271 Pu36- 0,003
Cs. 0,12 go 0,20 Bk/toY. 0,291 Pm6- 0,005
MwuHyc 20 Ot 0,06 go 0,12 Bk/tou. 0,271 Pu36- 0,003
Cs. 0,12 go 0,20 Bk/HOY. 0,291 Pu36- 0,005
Cs. 0,20 go 0,50 BktOY. 0,079 Pms6 + 0,037
Mntoc 45 Ot 0,20 go 0,50 Bkntou. 0,079 Pm6 + 0,037
Cs. 0,50 po 1,00 Bk/tOY. 0,082 Pmb + 0,035
Cs. 1,00 go 2,00 Bk/tOY. 0,115 Pws6 + 0,002

BbluMCNEeHHble 3HAYeHUs AaBNeHNs HacbllUWeHHbIX napoB CYT u pacwupeHHoW HeonpegeneHHocTn (a6-
COJIIOTHOW NOTPEeLHOCTN) OKPYFASIOT 40 BTOPOro A4ECATUUYHOTO 3HakKa.

5.6 Tpe6oBaHUA K NokKa3aTesIsiM TOYHOCTU MeToaa

MeTon obecneynBaeT NoOJyvyeHWe pe3ynbTaTOB BbIYUCAEHUSA WU3ObITOYHOTO [aB/€HUA HacCbILWEeHHbIX
napos CYI no M3MepeHHOMY KOMMOHEHTHOMY COCTaBy CO 3Ha4YeHWEM paclWpPeHHOl HeonpefeseHHOCTH
(7(Pu36), He npeBblWakmLWen 3Ha4YeHNn, NpuBeAeHHbIX B Tabauue 2 npu foseputenbHol BepoaTHocTn P = 0,95.
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MpunoxeHve b
(o6s3aTeNbHOE)

3HayeHna MOJIAPHbLIX MacC MHANBUAYaTbHbIX KOMMOHEHTOB

B HacTosILLEM NPUIOXEHUN NPUBEAEHbI 3HAUEHUST MOJISIPHBIX MAcC UHAMBUAYaA/bHBIX KOMMNOHEHTOB (CM. Tabnuuy B.1.)

Ta6nuuya B.1— 3HaueHUs MOMAPHLIX MACC MHAMBUAYANbHLIX KOMMNOHEHTOB

KoMmnoHeHT MonsipHas macca, r/monb*
MeTaH (CH4) 16,043
31aH (C2H6) 30,070
STuneH (C2H4) 28,054
AueTtuneH (3TuH) (C2H2) 26,038
MponaH (C3H8) 44,097
MponuneH (C3H6) 42,081
MponagueH (C3H4) 40,065
MeTunauetunen (C3H4) 40,065
N306yTaH (MCAH10) 58,123
H-ByTaH (HC4H10) 58,123
ByTeH-1 (HCAHS) 56,108
M306yTeH (ivC4H8) 56,108
TpaHc-byTeH-2 (TpaHc C4HS) 56,108
umc-byTten-2 {unc-C4H8) 56,108
ByTagueH-1,2 (C4H6) 54,092
ByTaguen-1,3 (C4H6) 54,092
2,2-AumeTnnnponaH (CHH12) 72,150
N3oneHTaH (tvCOH12) 72,150
H-MeHTaH (HCDH12) 72,150
MeHTeH-1 (CHH10) 70,134
LinknoneHTtaH (C5H10) 70,134
H-["ekcaH (HC6H14) 86,177
2-MeTunneHTaH (C6H14) 86,177
3-MeTunneHTaH (06H14) 86,177
2,2-AnumeTunbyTtaH (06H14) 86,177
2,3-AumeTtunbyTtaH (CGH14) 86,177
MeTunumknoneHTaH (C6H12) 84,161
LinknorekcaH (C6H12) 84,161
Benson (COH6) 78,114
H-FenTaH (HCTH16) 100,204
STununKNoneHTaH (C7H14) 98,188
Tonyon (C7TH8) 92,141
H-OkTaH (HC8H18) 114,231

* MonapHble maccel npusegeHbl no FOCT 31369.
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MpunoxeHve B
(pekomeHayemoe)

MpuMep pacueTa NJOTHOCTU

B Ta6nuuax B.1, B.2 npuBeAeHbl NpuMepbl pacyeta NioTHOCTM NPU pas/inyHbIX TemnepaTypax.

Tabnuya B.1l — MNpumep pacueTta nnotHoctn CYI npu TemnepaType 20 °C yepe3 maccoBble 40U

KoMnoHeHT MAoTHOCTL p- Kr/M3 Maccosast gonsi w(,% Wj._ p.=100/y" M_/ , Kr/m3
R 1=1pit

cCH4 277,6 0,06 0,0002 —_

C2H6 342,1 1,16 0,0034 —

A3ng 501,1 62,36 0,1244 —

u-C4Hi0 557,3 13,42 0,0241 —

w-c4H10 578,9 22,39 0,0387 —

Heo-CoH12 592,9 0,09 0,0002 —
619,6 0,43 0,0007 —

H A5#%12 626,2 0,09 0,0001 —

I — 100,00 0,1918 521,4

Tabnuuya B.2-—IMpumep pacyeTta nnoTHoctn CYI npu Temnepatype 20 °C yepe3 MOsipHblE AOMN

n

KOMMOHeHT MnotHocTb p(, Kr/m3 MonspHas gons x, 1 B pf= X X' A >kr/m3
/=1
CH4 277,6 0,0011 0,3054 —
C2H6 342,1 0,0180 6,1578 —
Agasg 501,1 0,6486 325,0135 _
wcAH10 557,3 0,1255 69,9412 _
H-c4H10 578,9 0,2017 116,7641 _
Heo-CHH12 592,9 0,0008 0,4743 —
UABA12 619,6 0,0036 2,2306 —
H A5*10 626,2 0,0007 0,4383 —
| — 1,0000 521,3252 521,3

10
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MpunoxeHwve I
(o6s13aTeNBLHOE)

3HayeHna nety4decTtu (beFI/ITI/IBHOCTI/I) KOMIMOHEHTOB CXWMXEHHbIX yrnesogopogHbliX rasoB

B Tabnmuyax ri—r.8 npvBeaeHbl 3HayeHnss netyyectn (pyrmTMBHOCTU) KOMNOHEHTOB CYI npu pasnuuyHbix Temne-
partypax.

Tab6nuya .1 — 3HavyeHua netyyectn (PyruTmBHOCTM) KOMNoHeHTOB CYT npu Temnepartype nawc 45 °C

las- JleTyyecTb yrnesogopoaos

JIeHue,

MMa CH4 C2H6 c2H4  wn3ng A3NG nC4Hw  hC4Hio C4H8  on12 HABAL2 A5H10 "C6Hi4
01 13,200 4,000 5,600 1,250 1,500 0550 0410 0360 0,200 0,130 0,170 0,045
0,5 14,000 4,200 5,700 1,370 1,550 0,600 0450 0410 0,210 0150 0,190 0,053
1,0 15,000 4,400 6,200 1,450 1650 0,660 0480 0450 0,240 0,270 0,210 0,060
1,5 15,500 4,700 6,500 1,530 1,730 0690 0510 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 05540 0,280 0,200 0,240 0,072

Tab6nuuya I.2— 3HayeHns netyyectn (pyrmTMBHOCTM) KOMNOHEHTOB CYI npu Temnepatype muHyc 20 °C

[Jas- JNeTy4ecTb yrnesoaopoaos
NeHve,

Mla  ©x 246 c2d agng cH6 WOHD cAHD  cdi8 umsn2  HeSM2  ABHDD HYGM4
0,05 15,0 1,40 250 0260 0,33 0,075 00450 0,060 0,0130 0,0000 0,009 0,0010
0,10 13,0 115 210 0235 0,28 0068 00425 0,054 0,0125 00089 0011 o0,0018
0,50 115 115 200 0245 029 0075 0,0435 0,062 00150 0,0103 0,013  0,0025
1,00 9,6 1,16 190 0250 029 0079 0,0500 0,064 00150 0,0115 0,014 0,0026
1,50 105 126 210 0277 032 009 00585 0,075 0,0188 0,0140 0,018 0,0036
2,00 11,0 1,40 230 0,300 037 0106 00680 0,088 00220 o0,0160 0,022 0,0040

Ta6nuuya .3— 3HayeHus netyyectn (pyruTmBHoCTM) KOMNoHeHToB CYI npu Temnepatype muHyc 30 °C

[Jas- JleTy4ecTb yrnesoaoposos
neHve,
Mra CH4  CHO c244 CaHy C3HE6 uCpHio  HCAHi  CaH HO5M2  ABHID  HOGMA4

0,05 13,3 1,10 193 0,180 0,227 0,0500 0,0283 0,039 0,0083 0,0053 0,0063 0,0006

0,10 11,3 0,89 1,70 0,165 0,193 0,2490 0,0268 0,036 0,0075 0,0052 0,0069 0,0008
0,50 9,7 09 1,63 0173 0,210 02767 00285 0,042 0,009 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 9,3 100 170 0,202 0,237 00620 0,0388 0051 00116 0,0087 00112 0,0021
2,00 9,9 1,07 183 0,228 0,270 0,0740 0,0467 0,060 00147 0,0104 0,0167 0,0026

Ta6nuuya I.4— 3HadyeHus netyyectun (pyrmtmBHOCTM) KOMNoHeHTOB CYI npu Temnepatype MuHyc 35 °C

Jas- JleTyyecTb yriieBOAOPOAOB
neHve,

MMa oXx c2H6 c2H4 c3H3 A3NG «AH-,)) HAAAL0 C4H8 W52 HABA12 ABH10
0,05 12,50 0,950 165 0,140 0,175 0,038 0,020 0,029 0,006 0,0035 0,0049
0,10 10,50 0,760 150 0,130 0,150 0,034 0,019 0,027 0,005 0,0033 0,0048
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OkoHuyaHve Tabnuupl N4

[las- JleTyyecTb yrnesoaopoaos

nexHve,
Mrla cud C2H6 ¢4 AHg  CsHg  vCoHio  HCAHIo  CAHg msr12 C5Hl0
0,50 8,75 0,775 145 0,137 0,170 0,040 0021 0,032 0,006 0,0047 0,0065
1,00 8,00 0,790 135 0,140 0,175 0,042 0,023 0034 0007 0,0048 0,0067
1,50 8,70 0,870 150 0,165 0,195 0,048 0,029 0039 0008 0,0060 0,0078
2,00 9,40 0,900 160 0,192 0220 0,058 0,036 0046 0011 o0,0076 0,0102

Tab6nunya I.5— 3HavyeHna neTyyectn (PYrMTMBHOCTM) HENpeAenbHbIX yrnesogopogos CYI npu temnepatype nnatoc 45 °C

[JaBneHve, OTWH (aa(j‘TVIHEH), MponaavieH (asieH), MponuH (MeTuiaueTunex), ByTtagnen-1,3 (ayBuHMN),
Mra c2 c3H4 c34 cdub
01 6,000 0,980 0,760 0,430
0,5 6,250 1,100 0,850 0,490
10 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

Tabnuya .6 — 3HaueHus netyyectu (chyrmtMBHOCTW) HempeaenbHbIX yrnesogopoaos CYI npu Temnepatype mMuHyc 20 °C

OTWH (aueTwieH), MponaayeH (anneH), MponuH Bytagnen-1,3
Aasrieve, Mia (6‘542 C (MeTwnaueTunen), C3H4 (ovBuHun), C4HB
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

Tab6nuya [.7— 3HayeHus netyyectn (PyrutMBHOCTU) HenpeaesbHbIX yrnesogopoaos CYI npu temnepatype muHyc 30 °C

OTWH (aueTuneH), MponagyeH (asieH), MponuH Bytagnex-1,3

HAasnenne, Mra ?EHZ c34 (mMeTunaueTuneH), c3H4 (avBuHNn), cAH
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

Ta6bnnuya .8 — 3nauerus netyyectn (PyrmTMBHOCTN) HenpeaesbHbiX yrnesogopogos CYI npu Temnepatype mMuHyc 35 °C

3TVH (aueTuieH), MponagyeH (anneH), MponvH BytagneH-1,3
Faarexne, Mia c2H2 (MeTnnaueTuieH), c34 (avBuHWn), cAHb
0,05 1,800 0,090 0,070 0,026
0,10 1,500 0,082 0,057 0,025

12



OkoHuyaHve Tabnuupl .8

[asnenve, Mra

0,50
1,00
1,50
2,00

OTVH (aueTuieH),
cH2
1,700
1,350
1,640
1,760

MponagyeH (anneH),
cH4
0,090
0,095
0,113
0,130

MponvH
(meTnnauetuneH), C
0,063
0,065
0,078
0,092

FOCT 28656—2019

Byragnen-1,3
(anBnHnn), c4H6
0,029
0,031
0,038
0,042
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MpunoxeHve [
(pekomeHayemoe)

Mpumep pacyeTa faB/iIeHUA HaCbIWEHHBIX NapoB Npu Temnepartype nawc 45 °C metogom
nocnefoBaTte/IbHOro0 NPUBANXKEHUA

3a[aloT Npon3BO/ibHbIE 3HAYEeHUA abCoMTHOIO AaBfEeHNA HacbILWeHHbIX napos Pzun P,

MpuHumatot Pz= 1,5 MNa n P"= 2,0 MMNa.

Mpwn BbIGPaHHbLIX 3HAYEHUSAX [ABMIEHUA HACbILWEHHbIX NAapoB COIMacHo gaHHbiM Tabnuy, .1, .5 (npunoxeHue I Bbl-
6upatoT 3HaueHus netydecTu fju paccuntoiBaoT Pqno hopmyne Pq= 2Xi7.

Pacuyet PqnpusegeH B Tabnumue 4.1.

Tabnuya A1 — Pacyetr Pgnpn Pz=15 MMNa nP”- 2,0 MMNa

KoMmnoHeHT MornisipHast fonst X- ' npu Pz= 1,5 MMa X
C2H6 0,0004 4,70 0,0019
A3Ag 0,0265 1,53 0,0405

0,0059 1,73 0,0102

yClHio 0,2100 0,69 0,1449
HC4H10 0,3053 0,51 0,1557
C4H8 0,3297 0,48 0,1583
C4Hb 0,0012 0,57 0,0007
0,0721 0,26 0,0187

H5A 2 0,0191 0,18 0,0034
C5H10 0,0298 0,23 0,0069

| 1,0000 — PO =0,5412

Tak kak npn Pz= 1,5 MMNa nonyyatot Pq= 0,54 Mla, cnegosatensHo, ycnosne Pqg> Pz He BbiNONHAETCA, pacyeTt
npepbIBatoT.

3agaloT cnegyroLyo napy 3Ha4eHUn abCoNTHONO JaB/IEHUST HACbIWEHHbIX NapoB PT v Py noBTOpSAOT npoueaypy.

MpuHMMaloT napy 3HauveHuidi PN = 1,0 MMa n Pz= 1,5 MlMa 1 BO306HOBAAIOT pacyeT (cm. Tabnuuy 4.2).

Tabnuuya AO.2— Pacyet Pgnpu P*=1,0 MMa n Pz= 1,5 MlNa

KOMMNOHEHT MonspHasi gons - f npn Pz=1,0 MMa A
C2H6 0,0004 4,40 0,0018
A3Ag 0,0265 1,45 0,0384
C346 0,0059 1,65 0,0097

wcAH10 0,2100 0,66 0,1386
HC4H10 0,3053 0,48 0,1465
C4HS 0,3297 0,45 0,1484
C4HB 0,0012 0,54 0,0006
a5+ 0,0721 0,24 0,0173
HOBAT 2 0,0191 0,17 0,0032
C5H10 0,0298 021 0,0063
| 1,0000 — P0O=0,5109

Mo pesynbTatam pacueTa n3 Tabnuupl [.2 nonyyatot Pg= 0,51 MMa meHee P\ = 1,0 MlMa, cnegoBatesibHO, ycrioBMe
Pg > Pz He BbinonHaeTCcA, pacyeT npekpawatT, 3a4alT cneayoLwyo napy 3HayeHuin abcontoTHOro AaB/EHWS HACbILEeH-
HbIX napoB Pz n P" n noBTOpAOT npoueaypy.

MpuHumatoT napy 3HaveHnii Pz=0,5 MlMa n P" = 1,0 MlMa » B0O306HOBAAIOT pacyeT (cM. Tabnuyy A.3).

14
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Tab6nunya A.3— Pacyetr Pgnpu Pz=0,5 MMNanP”= 1,0 MMNa

KomnoHeHT MornsipHasi oons X fj npn Pr=0,5 MMa v/
C2H6 0,0004 4,20 0,0017
A3Ag 0,0265 1,37 0,0363
c3H6 0,0059 1,55 0,0091

AC4Hio 0,2100 0,60 0,1260
HC4Hi0 0,3053 0,45 0,1374
C4H8 0,3297 0,41 0,1352
C4H6 0,0012 0,49 0,0006
0,0721 021 0,0151

HCHH12 0,0191 0,15 0,0029
C5H10 0,0298 0,19 0,0057

I 1,0000 — PO = 0,4700

Mo pesynbTatam pacyeta nonydatot Pq= 0,47 MMNa meHee Pz=0,5 MIMNa, cnegosatensHo, ycnosue Pq> Pz He Bbl-
NOMIHAETCA, pacyeT npekpalialoT, 3a4aloT cneayoLyo napy 3HadeHudi abcoloTHOro AaB/eHNs HacblLeHHbIX napos Prun
P" n nosTopAlOT npouenypy.

MpuHumatoT napy 3HayeHuii Pz=0,1 MMNa n P"= 0,5 MMa.

Mpwn BbIGPaHHbIX 3HaYeHuax Pz n P" paccuntbiBatioT Pqu Pq(cm. Tabnuuy 4.4).

Tabnuya AO.4— Pacyetr Pqu Pgnpu PA=0,1 MNan P"=0,5 MMNa

KomnoHeHT MornsipHast gons x( /) npn Pz=0,1 Mra v/ ' npu P”=0,5 MMa i fi"
C2H6 0,0004 4,00 0,0016 4,20 0,0017
0,0265 1,25 0,0331 1,37 0,0363
C3H6 0,0059 1,50 0,0089 1,55 0,0091
WC4Hio 0,2100 0,55 0,1155 0,60 0,1260
nc4H10 0,3053 0,41 0,1252 0,45 0,1374
c4n8 0,3297 0,36 0,1187 0,41 0,1352
C4H6 0,0012 0,43 0,0005 0,49 0,0006
UABAL2 0,0721 0,20 0,0144 021 0,0151
HA5A12 0,0191 0,13 0,0025 0,15 0,0029
C5H10 0,0298 0,17 0,0051 0,19 0,0057
I 1,0000 — PO = 0,4254 — P£ = 0,4700

B pesynbTate pacueta npu P*=0,1 MMa n P" = 0,5 MMNa nonyyatot Pq= 0,4254 MMNa 6onee P* = 0,1 MMMa. Tak
ycnosune Pqg> Pz BbInonHAeTCA, TO NPOAO/HKAIOT pacyeT.

Mpu BbIGPAHHBIX 3HAYEHUAX AAB/EHUA HaCbIWEHHbIX Napos no taébnuuam .1, 15 (npunoxeHue I BbiGUpaloT 3Ha-
yeHus netyyectu ', paccumTbiBaloT Pq no hopmyne Pq= lqu'

AP'=P'- P'=0,425- 0,1 =0,325;
AP"=P"_P"=0,470- 0,5=-0,030;

0,325
.=01+@0,5-01) ‘ =0,47 MMa.

p =p:+(p:-p:
( ) a 0,325-(-0,030)

p: - ap

B pe3ynbTaTe MeTo4oM nocniefoBaTenbHOro npubamkexnns nonydatot P= 0,47 MMa, cnegoBatenibHO
puss = 047-°-1=0,37 MNa;
Pwu36 = (0,37 £ 0,07) MMMa.
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MpunoxeHve E
(pekomeHayemoe)

MpuMepbl pacyeTa AaB/IEHUS HACbIWEHHbIX NapoB

B Tabnunuax E.1—E.4 npuBeAeHbl NpumMepbl pacyeTa AaB/feHUs HacblWeHHbIX napoB CYI npu pasniMyHbIX Temne-

paTtypax.

Tab6nuya EJI1— MNpumep pacyeTa gaBneHNs HACbIWEHHbIX NapoB nNpu Temnepatype 45 °C

Kom- MonsapHas f' npn N'npn
ro- macca JH, Iwoi;c%a; v Mogﬁ;’”aﬂ p; =10 V/ p;=15 W%
HEHT r/MOnb A 0 Aona Xy Mra Mra
C2H6 30,070 2,0020 0,0666 0,0322 4,40 0,1417 4,70 0,1513
A3Ag 44,097 30,0066 0,6805 0,3291 1,45 0,4772 1,53 0,5035
C3Ho6 42,081 22,9965 0,5465 0,2643 1,65 0,4361 1,73 0,4572
nAHI0 58,123 19,9977 0,3441 0,1664 0,66 0,1098 0,69 0,1148
wCAHio 58,123 24,9972 0,4301 0,2080 0,48 0,0998 0,51 0,1061
— 100,0000 2,0678 1,0000 — PO = 1,2646 — P£=1,3329
AP' =P0O- P' =1,2646-1,0 = 0,2646;
AP"=P0O- P"=1,3329-1,5 =-0,1671;
. 0,2646
P=P +(P"-P') 2P, :=10+(15-1,0) ' = 1,31 MMa;
ap: - ap: 0,2646-(-0,1671)

Pus6= 1,31 -0,1 =1,21 Mra;
Ps6 = (1,21 +0,14) MMa.

Tabnuya E.2— MNpumep pacyeTa AaBNeHNS HACbIWEHHbIX NAapoB Npu TemnepaTtype MuHyc 20 °C

MonsipHasi Maccosas N npn N'npn
Kgg':f_ macca My, nons U W/ Mi M&gﬁlgﬁzﬂ p; =01 x// "=05 v/
r/monb % MrMa MMa
C2H6 30,070 2,4984 0,0831 0,0374 1,1500 0,0430 1,1500 0,0430
A3Ag 44,097 38,0098  0,8620 0,3880 0,2350 0,0912 0,2450 0,0951
A3nG 42,081 38,0016 0,9031 0,4065 0,2800 0,1138 0,2900 0,1179
nCAH10 58,123 14,5005 0,2495 0,1123 0,0680 0,0076 0,0750 0,0084
HCAH0 58,123 0,9942 0,0171 0,0077 0,0425 0,0003 0,0435 0,0003
C4u8 56,108 5,9955 0,1069 0,0481 0,0540 0,0026 0,0620 0,0030
| — 100,0000 2,2217 1,0000 — PO = 0,2585 — Ro=0,2677
AP' =PO- p; =0,2585-0,1 = 0,1585;
AP"=P0- P"=0,2677 - 0,5 = -0,2323;
. 1
P=pP'+(P"-P) @ .-01+05-0) 0.1585 = 0,262 Mra;
ap: - ap- 0,1585-(-0,2323)

16

Pm6=0,262-0,1 =0,16 MMa;
P16 = (0,16 +0,04) MMa.
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Tab6nuuya E.3— MNpumep pacueTa gaBrieHns1 HaCbIWEHHbIX NapoB Npu TemnepaTtype MuHyc 30 °C

Komno Morsipriasi MaccoBasi MonspHas il npé/ll " H%M5
) macca Mh i W/ M p; =Y, v/ p: =Y *ifi"
HeHT r/monb Aons Wt % Aona Xl Mra MrMa
C2H6 30,070 3,0312 0,1008 0,0445 0,8900 0,0396 0,9000 0,0400
A3Ag 44,097 87,0061 1,9731 0,8710 0,1650 0,1437 0,1730 0,1507
AZAG 42,081 2,9551 0,0702 0,0310 0,1930 0,0060 0,2100 0,0065
t/C4H10 58,123 4,0158 0,0691 0,0305 0,2490 0,0076 0,2767 0,0084
wC4Hio 58,123 1,9750 0,0340 0,0150 0,0268 0,0004 0,0285 0,0004
Cc4H8 56,108 1,0168 0,0181 0,0080 0,0360 0,0003 0,0420 0,0003
| — 100,0000 2,2653 1,0000 — PN =0,1976 — P5 = 0,2063
AP'=P0O- P'=0,1976-0,1 = 0,0976;
AP"=P" P"=0,2063-0,5 =-0,2937;
: 0,0976
P=P'+{P"-P") ZP  =01+(0,5-0,0 =0,1998 Mra;
ap:. - ap: 0,0976-(-0,2937)

Pws6 = 0,1998-0,1 = 0,0998 » 0,10 Mra;
Pus6 = (0,10 +0,02) Mra.

Tabnuya E.4— MNpumep pacyeTa faBfieHNs HaCbIWEHHbIX NapoB npu TemnepaTtype MuHyc 35 °C

Komno Mornsiprias MaccoBas MonspHas ! npu " npw
i macca M, O W, ¢ W/ M O p; =0/l v/ "=05 xifi"
HEeHT r/Monb W, % %! MMa MMa
C2H6 30,070 6,0832 0,2023 0,0893 0,760 0,0679 0,775 0,0692
A3Ag 44,097 81,7078 1,8529 0,8180 0,130 0,1063 0,137 0,1121
tvC4H10 58,123 5,1272 0,0882 0,0389 0,034 0,0013 0,040 0,0016
HC4H10 58,123 7,0818 0,1218 0,0538 0,019 0,0010 0,021 0,0011
| — 100,0000 2,2652 1,0000 — P0=0,1765 — P£ =0,1840
AP'=P0- P' =0,1765- 0,1=0,0765;
AP"= P"_ P"=0,184- 0,5 = -0,3160;
dp 0,0765
=p;+(p;~p)— " — =0,1+(,5 0 ' =0,178 MMa.
P p2 9)2 pZ),AP'-AP" \(/ 1)0,0765-(-0,316)

Pw6=0,178 - 0,1 = 0,078 * 0,08 Ma;
Pus6 = (0,08 + 0,02) MMa.
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(1]

(2

(3]
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PMI 61

PMI 76

PMI 91

Bubénnorpadusa

rocypapcTBeHHasi cucteMa o6ecrneyeHns efuMHCTBA M3MepeHuii. MokasaTesim TOYHOCTH, NPaBUILHOCTY,
NPeLusnoHHOCTA METOAMK KOJIMYECTBEHHOTO XMMUYECKOTo aHanm3a. MeTofbl OLeHKN

rocyaapcTBeHHas cuctemMa o6ecrneveHuss eauHcTBa U3MEpPEeHWil. BHYTPEHHWIE KOHTPONb KadecTea pe-
3yNbTaTOB KOMMYECTBEHHOIO XMMUYECKOro aHasimsa

rocyaapcTBeHHas cuctemMa obecneyeHus efnHCTBA UamepeHuii. COBMECTHOE MCMO/b30BaHMe MOHATWI
«MOTPeLLIHOCTb M3MEPEHNUSI» U «HEONPEAENIEHHOCTb M3MEpPeHUsi». O6LMe NPUHLMMLI
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