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HALUWOHANDBbHGbBIN® CTAHAOAPT POCCUMNCKOMN PEALJEPALUUNMN

FocypapcTBeHHas cuctema obecnevyeHuss egUHCTBA U3MEPEHUN
OBBEM MPNPOAOHOIO MFA3A

MeToauKa pacuyeTa MOrpewHoCcT M3MepPeHuini o6bemMa NPUPOLHOro rasa npu CTaH4apTHbIX YCI0BUSAX.
OCHOBHble MOJIOXEHUS

State system for ensuring the uniformity of measurements. The volume of natural gas.
Method of error calculations in measurements of the volume at reference conditions. Basic principles

Jata BBegeHna — 2016—07—01

1 O6nactb NpUMeHeHus

HacToawwmii cTaHgapT ycTaHaB/MBaeT MeTOAMKY pacueTa (OLEeHMBAHWS) rpaHul, MorpelHocT nsme-
peHnii o6bema rasa, NPUBEAEHHOIO K CTaHAAPTHLIM YC/MIOBMAM, BK/AOYash METOAMUYECKYH MOrpellHoCcTb U3-
MepeHuii o6beMa rasa, 06yCc/I0B/IeHHY0 BBEJEHMEM YC/IOBHO-NMOCTOSHHbLIX BE/IMYMH. MeToanka BK/IOUYaeT B
KauecTBe OCHOBHOMO ajsirOPMTM YUC/IEHHOTO OLEHMBAHWS rPaHuWL, NOTPELWHOCTM U3MepeHuii o6bema rasa, co-
OTBETCTBYHOLLEF0 CTAHAAPTHLIM YC/TIOBUSIM.

HacToAwwnii cTaHOapT pekoMeHAYyeTCcs K NPUMEHEHUIO NPY NPOEKTUPOBAHUM Y3/10B y4yeTa rasa, npu npo-
BEAEHUN METPOJIOTMYECKOW 3KCMEepTM3bl MPOEKTOB aBTOMATU3MPOBAHHbLIX CUCTEM yuyeTa rasa, a Takke Afs
onpeaeneHns PakTMYeckux rpaHul, NOrpewHoCcTM U3MepeHns obbema rasa, NprBeAeHHOro K CTaH4apTHbIM
YC/IOBUSIM, B MpoLiecce aKCnyaTauun y3fnoB yyeTa.

2 HopMaTuBHbIE CCbIIKU

B HacTofAlWeM cTaHgapTe MCNOoJiIb30BaHbl HOPMAaTUBHbIE CCbINIKM Ha cnepylolmne ctaHaapThl:

FOCT 8.611 locypgapcTBeHHasi cuctema obecnevyeHuss efguMHCTBA M3MepeHuii. Pacxod M KONMYecTBO
rasa. Metoguka (MetTog) M3MepeHnii ¢ NOMOLLbI0 YIbTPa3BYKOBLIX Npeobpa3oBateneili pacxoga

FOCT 2939 Tla3bl. YcnoBus ansa onpegeneHuns obbema

FOCT 15528 CpepctBa n3mMepeHuii pacxoga, o6beMa nam mMacchbl NpoTeKalwmx XUAKOCTM 1 rasa. Tep-
MWHbI 1 onpegeneHuns

FOCT 30319.2 la3 npupogHbiii. MeTogbl pacyeTa (QU3NYECKUX CBOWCTB. BbluncrieHue usnyecknx
CBOWCTB Ha OCHOBE [,aHHbIX O NJIOTHOCTW MpU CTaHOapTHbIX YCN0BUAX U COAEPXaHUM a3oTa u Amokcuaa yrne-
poaa

FOCT 30319.3 a3 npupogHbliii. MeToabl pacueta husmyeckux cBolicTB. OnpepesieHne uU3NYeCKUX
CBOWCTB MO YpaBHEHUIO COCTOSAHUA

FOCT 31369 (MCO 6976:1995) a3 npupoAHbIA. BbluncneHne TennoTbl cropaHusl, NAOTHOCTU, OTHOCH-
Te/IbHOWM MAIOTHOCTM U Yncna Bo66e Ha OCHOBE KOMMOHEHTHOrO cocTaBa

FOCT P 8.662 (MCO 20765-1:2005) locypgapcTBeHHasAs cuctema obecnevyeHuss egquHCTBa U3MEPEHMNIA.
a3 npupogHbIin. TepMmognHammnyeckme CBOCTBa rasoBoi hasbl. MeToAbl pacyeTHOro onpegeneHua gns ue-
nen TpaHCNOpPTUPOBAHUA U pacnpejesieHus rasa Ha OCHOBe (DyHAAMEHTaNIbHOTO ypaBHEHUS cocTosHMs AGAS8

FOCT P 8.740 TlocypapcTBeHHasi cuctema obecrnevyeHnss eguHcTBa M3MepeHuii. Pacxog v KONM4ecTBo
rasa. Metoauka M3mMepeHuin ¢ NOMOLbI TYPOUHHBIX, POTALNOHHbLIX Y BUXPEBbIX PACXOAOMEPOB U CYETUMKOB

FOCT P 8.741—2011 TlocypapcTBeHHas cuctema obecnevyeHuss eauHcTBa M3MmepeHuii. O6bem npu-
poaHoro rasa. O6wue TpeboBaHUs K MeToAMKam M3MepeHuin

M3pgaHve ochuumnanbHoe
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MpumeuyaHue — Mpu NOMb30BAHWM HACTOSILLMM CTaHAAPTOM Le1IeCO06pa3HO NPOBEPUTH AEVCTBME CChIIOUHbIX
CTaHAApTOB B MH(POPMALIMOHHO CUCTEME OBLLETO NO/b30BaHUSI — Ha 0(PMLMaIbHOM caiiTe ®efepasibHOro areHTCTBa no
TEXHUUYECKOMY PEry/iMpoBaHuio U METPO/IOMM B CETU VIHTEPHET WK MO EXeroHOMy MH(OPMAaLMOHHOMY ykazaTento «Ha-
LIMOHa/IbHBIE CTAHAAPTbI», KOTOPbIA OMYy6/IMKOBaH MO COCTOSIHUI Ha 1 iHBapsi TEKYLLEro rofa, U No BbiMyckaM eXeMecsiy-
HOrO MH(POPMALMOHHOTO YKa3aTensi «HaumoHabHble CTaHAAPTLI» 3a TekyLmid rof. Ec/y 3aMeHeH CCbITOYHbIA CTaHaapT,
Ha KOTOpbIli laHa HeJaTWPOBaHHAs CCblKa, TO PEKOMEHAYETCS UCMOMb30BaThb AE/CTBYIOLLYI0 BEPCUIO 3TOM0 CTaHAapTa ¢
yKa3aHWeM BCEX BHECEHHBIX B [JAHHYH0 BEPCUIO U3MEHEHWIA. ECM 3aMEHEH CCbINOYHbIV CTaHAapT, Ha KOTOpbI faHa aaTu-
pOBaHHasi CCbl/ika, TO PEKOMEH/YETCS UCMO/b30BaTh BEPCUI0 3TOT0 CTaHAApTa C yKasaHHbIM BbIlle FOA0M YTBEPXAEeHUs
(NpvHsTMS). ECnm nocne yTBEPXAEHNs HACTOSILLEro CTaHAapTa B CCbIIOYHbIN CTaHAApT, Ha KOTOpbI fjaHa AaTVpoBaHHas
CCbIIKA, BHECEHO U3MEHEHNE, 3aTpar1BatoLLee NosiOKEHNE, Ha KOTOPOE faHa CCbI/IKa, TO 3TO MOJIOKEHNE PEKOMEH/YETCS
MPUMEHATL 6E3 yYeTa AaHHOro M3MeHeHUs. ECM CCbIIOUHBIA CTaHAAPT OTMEHEH 6e3 3aMeHbl, TO MOJSIOKEHVE, B KOTOPOM
[laHa ccbllKa Ha Hero, peKOMeHAyeTCs NMPUMEHSITb B YacTW, He 3aTparvBatoLLeli 3Ty CCbUTKy.

3 TepMuHbI 1 onpeaeneHnsa

B HacTosiwem cTtaHfapTe npuMeHeHbl TepMuHbl Nno FTOCT 15528 u [1]—[3], a Takxe cnegywowme Tepmu-
Hbl C COOTBETCTBYIOLWUMU ONpefeeHnaAMN:

3.1 namepeHne U3NYECKO BenMUUHbI: COBOKYNHOCTb onepauuii No NPUMEHEHUD TEXHWUYECKOTo
CcpefcTBa, XpaHaWero eanHNLy du3nyeckoli BeIMYMHbl, o6ecneynBarLLnX HaxoxXaeHne cCOOTHOWeHNs (B AB-
HOM WAW HESIBHOM BUAE) N3MEPAEMOW BENUYMHbI C ee eANHULEN U NONyYeHUe 3HaYeHUS 3TOW BESINUUHBI.

3.2 npsimoe namepeHue: MiamepeHune, Npu KOTOPOM MCKOMOE 3HauyeHue hu3n4eckoin BeNNYMHbI NOSy-
yalT HenocpeacTBEHHO.

3.3 KocBeHHOe usMepeHue: OnpegeseHne NCKOMOTO 3HAYeHUA PU3NYECKON BESIMYUHbI HA OCHOBaHUU
pe3ynbTaToB NPAMbIX U3MEPEHUin Apyrnx usnyeckmx BennUYuH, PYyHKLMOHANBbHO CBA3aHHbIX C UCKOMON Be-
NNYNHOM.

3.4 pe3synbTaT n3amepeHns GurU3n4eckoli BeIMUYNHbI: 3HaYeHNe BeNUYUHbI, NONYHYEHHOE NyTeM ee U3-
MepeHus.

3.5 norpewHoOCTb pe3ysbTaTa U3MepeHusa (MOrpewHoCcTb n3MepeHnsa): PasHocTb (OTK/IOHeHKE) pe-
3ynbTarta n3mMepeHus oT UCTUHHOIO 3HaYeHMsa U3MepseMoil Pu3nyeckoin BeIUUYUHBI.

3.6 peicTBMTENbHOE 3HAYeHME U3MePSEMON BeNNMUYUHBbI: 3HavyeHne hU3NYECKOl BeNNYUHbI, NOoay-
YeHHOe 3KCNepUMeHTasbHbIM MyTEM W HACTO/IbKO 6/1M3KOEe K MICTUHHOMY 3HAYEHWI0, YTO B MOCTAB/IEHHON W3-
MepuTenbHON 3afaye MoXeT 6blTb MCNO/Ib30BAHO BMECTO Hero.

3.7 cucTtematuyeckas MNOrpewwHoOCTb N3MepeHusa (cmcrtemaTmyeckas MOrpewHocTb): CocTasnsio-
Lwas norpewwHocTn pesynbTara MU3MepPeHus, octarwlwasca NOCTOAHHOW UM 3aKOHOMEPHO M3MEeHALWancsa npu
NMOBTOPHbIX N3MEPEHNSAX OL4HON W TOW Xe U3NYEeCKON BENNYNHBI.

3.8 cnyuvaiiHaa norpewHoOCTb m3amepeHusi: CocTaBnswWas NOrpelHoCcTM pesynbtaTa W3MepeHus,
M3MeHsaLWasnca crayvyaiHblM 06pa3om (MO 3HaKy WM 3HAYEHWUID) MPU MOBTOPHbLIX U3MEPEHUAX, NPOBEAEHHbIX C
OfMHAKOBOW TU,aTeNbHOCTbIO, OAHOWN 1 TOl Xe (hu3nyeckoli BENNUYUHDI.

3.9 norpewHoCcTb MeToAda M3MepeHui (NnorpewHocTb mMeTona): CocTaBnswas cucTtemaTnyeckoi
MOrpeLwHoCT n3mepeHunin, cbycnosneHHas HeCOBEPLIEHCTBOM MPUHATOrO MeTofa U3MepPeHWiA.

3.10 poBepuTefibHble rpaHnLbl MOrPeWHOCTN pe3dysbTata uaMepeHuin: Hambonbwee M HaUMeHb-
LWee 3HaYeHMA NOrpeLHOCTM N3MEpPEHNA, orpaHnyMBaloLLLMe MHTepBas, BHYTPU KOTOPOro € 3afaHHO BepoAT-
HOCTbI0 HAXOAUTCH UCTMHHOE 3HA4YeHue MOrpewwHoCcTN pesynbTata M3MepeHuil.

3.11 u3smepwuTenbHasa 3agadva: 3agaya, 3aknvawwascsa B onpegeneHnn 3HayeHnss nu3nyecko Benm-
YMHbI NYTEM ee N3MepeHus ¢ TpebyeMoi TOYHOCTbIO B faHHbIX YC/IOBUSAX U3MEPEHUNA.

3.12 y3en yuyeta: Komnnekr cpefcTB M3MEPEHUA 1 YCTPOINCTB, obecneynBarolmnii usmepeHne obbema
N napameTpoB COCTOAHMA rasa ANA opraHusauumn yyeTta ero Ko/myecTBa, a TakKKe KOHTPO/ib M perucrpauuio
pe3ynbTaToB U3MEPEHUIA.

3.13 ycnoBHO-NMOCTOSAHHAA BesiMuynHa: Pusmnyeckas BennumHa (B oblem cnydvyae nepemMeHHas), Ko-
TOPOI MpU pelleHnn M3MepuTenbHON 3agayv NPUNUCbIBaeTcs MNOCTOSAHHOE 3HauvyeHve B 3aJaHHOM UHTepBase
BpeMeH!.

3.14 pacxof rasa: Pusmyeckas BeNMYMHA, paBHasd npefeny OTHOWEHUS npupaweHnsa obbema unu
Macchl rasza (KMAKOCTW), npoTekalwmnx B Tpy6onposoae (NOJIHOCTbIO 3ano/IHEHHOM) Yepes3 ceyeHue, nepnex-
OVKYNSipHOE K HanpaB/IeHWI0 CKOPOCTW NOTOKAa, K MHTepBasly BpEMEHU, 3a KOTOPbI/ 3TO Npupal,eHne npomso-
LU0, NPU HEOTPAHUYEHHOM YMEHbLUEHUW MHTEPBana BPEMEHMU.

3.15 MrHoBeHHbI pacxof rasa: Pacxog rasa (KMAKOCTM), COOTBETCTBYHOLWMWI onpeaeneHHOMY MOMEH-
Ty BpeMeHH.
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3.16

hakTop cxmmaemocTu rasa: z = Vf/Vj— oTHoweHne peanbHOro o6beMa "Npou3BOIbHO Macchl
rasa, Haxogsdweroca npuv onpefesieHHbIX faBfeHnn n Temneparype, K 06bemy Y, aToil Maccbl TOro xe ca-
MOrO rasa, HalfeHHOMY Mo ypaBHEHWI0 COCTOSIHUS UAeasibHOro rasa npu Tex Xe YC/i0BuAX.

[FTOCT 30319.1—96*, nyHKT 3.2.2 , TOCT 31369, nyHKT 2.8 1 E2, [4], nyHKT 2.8]

3.17 waeanbHbI ras: ras, cocToAlWNi M3 HEeB3aUMOAENCTBYIOLWNX MOJEKy/, paccMaTpMBaeMbiX Kak
MaTepuasibHble TOYKM (T. €. MOJIEKY/Ibl MAEANIbHOTO ra3a He MMelT pa3mMepoB).
3.18

KO3 PULMEHT CXKXUMaAeMOCTM rasa K\ oTHOWeHMe hakTopa CXMMAeMOCTM rasa, Haxopsuerocss B
pabounx ycnosuax (p, 7), K pakTopy CKMMaemMOCTM 3TOr0 Xe rasa npu ctaHgapTHbiX ycnosusax (pc, 7¢); p,
T— abconTHOE faBneHne n abconTHaa TemnepaTypa rasa, K = z/zc.

[FOCT 30319.1—96*, nyHKT 3.2.4]

4 O603HaYeHUsA 1 COKpaLLeHUS:

B HacToswem cTaHfapTe NPUMEHEHbI criegylouie 0603HaYeHNs 1 coKpaleHus:
pc — NJOTHOCTb rasa npu cTaHAapTHbIX YCI0BUSAX;
XC02>xn2 — MOJSAPHbIE A0/M YI/IEKMCNOro rasa n a3oTa B NPUPOAHOM rase;
xjt/= 1,2,...,N — MonsipHble f0/M KOMNOHEHTOB NpupoAHoro rasa (cornacHo MOCT P 8.662: N = 21);
N — 4ucno KOMMNOHEHTOB NPUPOAHOrO rasa;
? — macca nopuuu rasa,
R — yHuBepcasnbHas rasoBasi NOCTOSHHAS;
U — MOJieKynspHas macca NpuMpogHOro rasa;
pb — atmocdepHoe faBneHue;
pc — abconTHOEe AaaBneHne rasa nNpu cTaHfapTHbIX YCN0BUAX;
Fc — TepmoanHamuyeckas (abconTHasa) TemnepaTtypa rasa npu ctaHgapTHbIX YCNOBUSAX;
pBN — BEPXHWIA Npeaen uaMepeHuin gatuymka abconTHOro (M36bITOYHOIO) AaBNEHUS;
pex — Tekyuiee M36bITOYHOE AaB/eHME rasa B pabounx ycroBusx;

tp — TemnepaTypa Bo3Ayxa B NOMELLEHUM, TAe pa3MeLLeH AaTunK AaB/IeHUS;

thom — TemnepaTypa, nNpu KOTOpPOI NMpoBefeHa NOBeEpKa NepPBMYHOrO M3MEpUTENbHOTO npeobpaso-
BaTens abCconTHOro (UNM U3bbITOYHOTO) AaBfeHuUs;

Vc — o6bem rasa npu cTaHfapTHbIX YC/I0BUSX;

Vc* — obbem rasa npn CTaHO4apTHbIX YC/0BUAX, M3MepeHHbIl7I C ncnonb3oBaHnem yC/1I0BHO-NOCTO-
AHHbIX BEJ/INYUH;

V — o06bem rasa B paboymx ycnoBusx;
( — MrHOBEHHOE 3HauyeHne 06bEMHOr0 pacxoja rasa;
p — abconwTHOe AgaBneHue rasa B pabouynx ycnoBusx;
I — TepmoanMHamun4yeckass TemnepaTypa rasa B pabouux ycnosusx, K;
f — Temnepartypa rasa B pa6ouux ycnosusx, °C;
t — Bpewms;
fH— MOMEHT BpeMeHU Hayana U3MepeHus;
fK— MOMEHT BpeMeHN OKOHYaHUA N3MepeHus;
X = tK- t H— Bpems KOCBEHHOro u3MepeHnss o6bemMa rasa npu cTaHAAapPTHbIX YCI0BUAX (OTYETHbIA nepuos

PH Y):

[OelicteyeT MOCT 30319.2—2015.
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hj = [, f+1] —

Z_
zCc —
K=z/zc —
K* —

*cCo2-

am —

bv —

yp —

6pl —

6p2 —

6p3 —

6pb —
ypc/ —

b12 —

5B4 —

6Fc —

6*co —

6XN —

bkm —

2015

3/1eMEeHTapHbIli OTPE30K BPEMEHU MEXAY ABYMS MocsiefoBaTe/ibHbIMU MOMEHTAMU BPEMEHM
tj n fH1 cunTbiBaHMA pe3ynbTaToOB M3MeEpEeHWii BbluncauTenem (KOPPeKToOpoM) C MepBUYHBIX
n3MepuTenbHbIX NpeobpasloBarteneli gaBneHus, temnepatypol n o6vema (B paboumx ycno-
BUAX);

hakTop CKMMaeMoCTu NPUPOAHOro rasa npu pabounx ycrnoBusx;
(hakTop CKVMMaeMOCTU NPUPOAHOTO rasa npu CTaHAAPTHbLIX YC/TOBUSX;
KO3(D (hULMEHT CHUMAEMOCTU NMPUPOAHOTO rasa;

KO3 hNLMEHT CKUMAEMOCTU NPUPOLHOrO rasa, NOJIyYEHHbI C UCNOMb30BAHWEM YC/TOBHO-
MOCTOSAHHbIX BENNYNH PC, XCO2 u xN2 (nnu MONSPHbLIX A0NMEA KOMAOHEHTOB X;);

3HauyeHne obbema rasa B paboumx ycnoBusx (Tekyuiee nokasaHme cyetTymka, COOTBETCTBYHO-
uiee MOMEHTY BpeMeHu £),

YC/TOBHO-NOCTOAHHaA BeJ/INYMHa — MJIOTHOCTb rasa npu ctaHgapTHbIX YC/TOBUAX;
YCNOBHO-NOCTOAHHaaA Be/IMYNHa — MoONdapHaaA 019 YIJTeKUC/10ro rasa,

YCNOBHO-NOCTOAHHAA Be/IM4YMHA — MONAPHaa A0N14A a3oTa,

abcosloTHasA MeToguyeckasi NOrpewHOCTb KOCBEHHOTO N3MepeHusi o6bema rasa, NpuBeaeH-
HOTO K CTaHAapTHbIM YC/I0BUSAM, 06YC/I0B/IEHHAsA BBEAEHNEM YCMIOBHO-NOCTOSIHHbLIX BE/TMYNH;

OTHOCWUTENIbHAS NOTPELHOCTL M3MEPEHUA 06bema rasa B pabouux ycnosusax (cuMtaeTcs no-
CTOSIHHOW, He 3aBUCSILLEN OT BPEMEHMN);

OTHOCUTENbHAS NOTPELHOCTb M3MepeHus u peructpaumn (No KaHany Bbluucniutens) abco-
NOTHOTO faB/ieHMs rasa (cumtaeTcsi NOCTOSHHON, He 3aBUCSLWEN OT BPEMEHN);

npuBefeHHasi MOrpelwHoCTb NEPBUMUYHOTO U3MEPUTENLHOIO Npeo6pasoBaTens abCcotOTHOTO
(MM N36LITOYHOTO) AaBNEHUS;

OTHOCUTENIbHAsA MOrpPeLHOCTb U3MepeHnss abcoNTHOro (M36bITOYHOIO) AAaBNEHNS Tasa nep-
BUYHbIM M3MEPUTE/IbHbIM Npeobpas3oBatenem;

OTHOCUTENIbHAS AOMNO/THUTE IbHAS MOrPeLlHOCTbL NEPBUYHOIO M3MEPUTENLHOIO NpeobpasoBa-
TeNns faBneHusi, CBsi3aHHas C U3MEHEHMEM TemnepaTypbl OKpyXatowei cpegbl;
OTHOCUTESNIbHASE MOTPELIHOCTb NOoKa3aHUin u perncTpauun a6contoTHOro (M36bITOYHOIO) AaB-
NIEHUs1 MO KaHany BblYUCAUTENS;

OTHOCMTESNIbHASI NOTPELIHOCTb U3MEPEHNUs aTMOCEPHOro AaB/eHus;

npvBefeHHas NOrpewHoCTb NoKasaHuini u perncTpaunm abconrTHOro (M36bITOYHOrO) gaBne-
HWUS MO KaHasny BblYMCNUTENS;

OTHOCMTESNIbHAsSI MOTPELHOCTb U3IMEPEHUs W peructpauumn (no kaHany BbluMcnUTens) a6co-
NIOTHO TemnepaTypbl rasa (cUMTaeTcs NOCTOSAHHON, He 3aBUCSILLEN OT BpeMeHwu);

OTHOCWUTENbHAS NOTPELIHOCTb M3MepeHUs abCcoIOTHON TemnepaTypbl rasza NepBUYHLIM K3-
MepuTesibHbIM NpeobpasoBaTenem;

OTHOCUTENIbHaA NOrpelwHoCTb nokasaHuii un pernctpaunn abcontoTHOl TemMnepartypbl rasa no
KaHany BblHnucnnTend,

OTHOCUTENIbHaA MeToaunyeckasda NOorpelwHoOCTb peannsaunn anropmntma M3MepV|Tel'|bHO|7| 3a-
Aavyn KOCBEHHOIo msmMmepeHusa obbema rasa npu CTaHAApPTHbIX YCNOBUAX BblYnCinTenem B
COCTaBe Yy3/la y4deTa (MeTO,EI,VI‘-IeCKaFl norpewHoCTb Bbl'-lI/ICI'IVITeJ'IFl);

OTHOCUTENIbHASA NOTPELHOCTb U3MEPEHUST NJIOTHOCTU rasa npu CTaHAApPTHbIX YCNOBUSX (Cun-
TaeTcsl MOCTOSHHOW, He 3aBUCSLLEN OT BPEMEHMU);

OTHOCUTENIbHAA NOTPELWHOCTb U3MEPEHUsT MOJIIPHOW [0S YIAIEKMCNOro rasa (cuutaertcsa no-
CTOSIHHOW, He 3aBUCSALLEN OT BPEMEHMU);

OTHOCUTESNIbHASA MOrPeLHOCTb M3MEPEHUST MOJISIPHOW 40NN a3oTa (CUMTaeTCs MOCTOSIHHOW, He
3aBucsLeli oT BpemeHn);

MeToguyeckas cocTaBnsAlWas OTHOCUTE/IbHOW MOTPEWHOCTN KOCBEHHOTO onpefeneHns Ko-
aphuumeHTa CXMMaeMoCcT NPUMPOAHOro rasa;
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6yM — MeToAMuyeckas cocTaBnsilollass OTHOCUTE/IbHOW MOrpelHocT UamMepeHns obbema rasa, co-
OTBETCTBYHOLLErO CTAHAAPTHLIM YCNOBUSIM, 0GYC/MOB/IEHHAs! MPMMEHEHWEM YC/IOBHO-MOCTO-
AHHbIX BEJ/IMYNH;

6y — OTHOCUTeflbHas MOrpeLHOCTb KOCBEHHOIO M3MepeHuss o6beMa rasa, COOTBETCTBYHLLETO
CTaHO4apTHbIM YC/IOBUAM;

6CX— cymMmapHasi OTHOCUTe/ibHas NOTPeLIHOCTb pe3y/ibTaTa KOCBEHHOro U3MepeHuss o6bema rasa
npu cTaHAapPTHbLIX YC/I0BUSAX, 06YC/IOBNIEHHAss NMOTPELHOCTAMY onpeAeneHnst MoJIsipHbIX A0-
el KOMNOHEHTOB, XapaKTepu3ywL X cocTaB rasa,;

Ay p(6y p) — abconwTHaa (0OTHOCUTENIbHAA) COCTaB/MAKOLWAasA MONPEHOCTM KOCBEHHOIO M3MepeHns obbe-
Ma rasa npu cTaHAapTHbIX YCN0BUAX, CyllecTBylOLWan BCAeACTBME NOrPEeWHOCTN U3MEepPeHNs
abCoMOTHOIO AaB/IEHUS;

Ay r (6y T — abconTHaa (OTHOCMTENbHas) cocTaBnsiolas MOrpellHoCcT KOCBEHHOTO M3MepeHust 06b-
emMa rasa npu ctaHgapTHbIX YCN0BUAX, 06YC/IOB/IEHHASA MOrPELHOCTLI0O U3MEpPEHUs abCconoT-
HOW TemnepaTtypbl;

— abcontoTHaa (OTHOCVITeI'IbHaﬂ) cocCTaBndwuwad norpewHoCTn KOCBEHHOIo U3MepeHud 06b-

(i .
Cgi< emMa rasa npu ctaHAapTHbIX YCNOBUAX, KOTOpasa MMeeT MeCTO M3-3a NOrpeLHOCTN N3MepeHuns
MOJISIPHON [0NW y-T0 KOMMOHEHTa NpupogHoro rasa; j = 1,..., 21 (cornacHo FOCT P 8.662:

* =+*n2.*2=xco2),
AC'pc — OTHOCMTE/IbHAA COCTaBNAOWAA MOTPELHOCTM KOCBEHHOTO M3MepeHus obbema rasa npwu

CTaHAapTHbLIX YC/IOBUAX, CBSAA3aHHAsi C NOTPELIHOCTbI0 U3MEPEHMsS MMIOTHOCTM MpU cTaHAapT-
HbIX YCNOBUSIX (MCMOMb3yeTcsa Npu onpegeneHnn KoaduumeHTa CKMMaemMocT No MeToaam
NX19 moa. nam GERG-91 mog.).

5 0O6uwme nonoxeHus

5.1 KonunyecTso NpUPOAHOro rasa onpegenserca 3HayeHnem ero o6bema npu CTaHAapTHbIX YC/I0BUAX,
MOCTaB/IEHHOr0 NOTPE6UTENIAM 3a OTUYETHbIN Nepuos BPEMEHN.

5.2 CraHpapTHble ycnosusa onpegeniedbl B TOCT 2939 u coctaBngawT pc = 101,325 klMa; 'c = 293,15 K.

5.3 [nA y3noBs yyeTa rasa Ha 6ase TYpPOUHHbLIX, pOTaLNOHHbIX, BUXPEBLIX U YNbTPa3BYKOBbIX Npeobpaso-
BaTesieil pacxofa, OCHaLEHHbIX CPeACTBaAMU U3MEPEHUI faB/IeHUA U TeMnepaTypbl, a TakkKe 3/1eKTPOHHbIMU
KoppekTopamu (BblYMCANTENAMU pacxoga, 06bema) npmBefeHne M3MepeHHoro B pabouunx ycnosusix obbema
rasa K ctaHfiapTHbIM YCNOBUAM OCYLLECTBAAKT C UCMO/Ib30BAHNEM YpaBHEHUSA COCTOSAHUSA peasibHbIX ra3osB B
cootBeTcTBMM ¢ TOCT 30319.2, TOCT 31369, FOCT P 8.741, TOCT 8.611, TOCT P 8.740 wn [4], [5]

pV=z —RT. 1
5.4 O6beM rasza, U3MEpeHHbI B pabounx ycrioBusax, NpnuBoAasAT K CTaH4apPTHbIM YC/I0BMSAM no dhopmyne

V =y PT /94
c PcTK' 2)

roe K =z/zc— koahpuuUMeHT CXMMaeMocTu rasa.

KoathpuuymMeHT cXMMaemMocT NpMpPoOAHOro rasa B o6LEM c/yyae 3aBUCUT OT MapamMeTpoB COCTOSIHUSA:
ab6CcoNTHOrO gaBneHnss 1 abcontoTHON (TepMoAMHAMUYECKO) TemnepaTypbl, a TakKe 0T KOMMNOHEHTHOrO CO-
cTaBa NPUPOAHOro rasa.

55 MpaKkTUYecKkn KOCBEHHbIE U3MepeHns 06bemMa rasa npu cTaHAapTHbIX yCNoBuax no dopmyne (2) Ha
y3nax yyeTa rasa notpebuteneli B kKomnaektauun no 5.3 BbIMOSHAKT C UCNO/Ib30BAHWMEM YC/IOBHO-NOCTOSH-

HbIX BEMUYMH pcC, XCO , xN2 n pb, ecnn abCcoNOTHOE AaB/EHNE U3MEPSIIOT Kak CYMMYy M36bITOYHOrO M aTMoC-
hepHoro pasneHuii. N36bITOYHOE AaBneHWe U3MepseTcsa NepBUYHbIM Npeobpas3oBaTesieM HENpPepbiBHO, U
CoOoTBeTCTBYlOULME pe3y/bTaTbl NOCTOSIHHO (C YAcTOTOW ompoca) NocTynalwT B BblYMCAUTENb 06BLEMHOIO pac-
xofa. 3HayeHne aTMoC(epHOro AaBfeHUs Nepuoanmyeckm BBOAWUT B BblUMC/IUTESNb OMepaTop, Kak YC/IOBHO-
NOCTOSIHHYIO BEIMUYMHY, COOTBETCTBYIOLLYIO ONpefeneHHoOMy nepuoay BpeMeHu. Mpu paccMOTPEHUN NOJTHOTO

5
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KOMMNOHEHTHOro coCTaBa rasa yC/1I0BHO-NOCTOSSHHbIMW BENMMUYUHAMM SIBAAKOTCA MonsipHble gonn Xj,j = 1,..., N,
BCEX KOMMOHEHTOB.

5.6 BnusHue npubamxeHus yCrIOBHO-MOCTOSAHHbIX BEMUYMH Ha pe3y/ibTaT KOCBEHHOIO M3MepeHus 06b-
emMa rasa npu ctaHAapTHbIX YC/IOBUSIX 3aBUCUT OT TPEX (PaKTOPOB:

- 4acTOTbl BBOAA MEPUOANYECKN N3MEPSAEMbIX BENNYMH;

- cnoco6a 06paboTkM NMeprmoguvYecKn N3MepseMblX BEIMYUH B BblUUCIUTENE;

- 3HaYeHult KO3 PUUNEHTOB BAUSHNSA NOTPELIHOCTEN NEPUOANYECKMX U3MEPEHUI BENNYNH HA pe3y/ib-
TaT KOCBEHHOTO M3MeEPEHUss ob6bema rasa.

5.7 lMpu cTayMoHapHOM Te4yeHun rasa B TpybonpoBoge paBeHcTBa (1) un (2) cnpaBeanBbl ANa Npous-
BOJ/IbHOTO MOMEHTa BpPeMeHW B /Il060M MOMepeyHoOM cevyeHun TpybonpoBoaa.

6 MeTopg n3mepeHnsa o6bema rasa nNpu CTaH4apPTHLIX YCI0BUAX C MOMOLLbIO
CUYETUYMKOB rasa (pacxoaomepoB)

6.1 O6bem rasa nNpu cTaHAapTHbIX YC/OBMAX Ha y3/1ax y4yeTa, OCHALLeHHbIX TYPOUHHbIMU, POTaLMOH-
HbIMU, BUXPEBbLIMU WM YNbTPa3BYKOBbIMK CUYETHMKAMW rasa U UMeLMX KoHdurypauuio no 5.3, sBnsercs
pe3y/ibTaTOM KOCBEHHOTO M3MepeHus, npeacTaB/eHHOro B obwem Buge dopmynoi (2).

6.2 Mo onpegeneHuto ob6bem rasa B pabounx ycrnoBusx SBASETCA UHTErpasoM pacxopa, T. e. cnpaBefj-
NMBO BblpaxeHue

V=jqdt. €)

/H

PaccmaTprBaeMble CHETUMKU ra3a M3MepsitoT HE MTHOBEHHbI pacxof rasa, a yCpefHeHHbIl pacxop, Ko-
TOPbINA NpW CTaLMOHAPHOM TEeYEHUU paBeH 06beMy, NPOXOoAsilLieMY Yepes NonepeyHoe ceveHne Tpy6onposoga
B e4MHNLY BpeMeHU. B aTom cnyvae BblpaxeHue (3) NnpuHUMaeT BUA,

Y=g (4)

roe ) — aneMeHTapHbIli 0TPE30K BPEMEHN MexXAy ABYMS nocnefoBatesibHbIMU /1 [+ 1 cUMTbIBAHUSAMMN
BbluMcAuTENEM 3HauveHuii Vjt pr Tr

6.3 OTyeTHbIn nepuog [fH' Yy MOMEHTbI cUMTbIBAHMUA BblYUCAMTENEM 0ObemMa pel3ynbTaToB U3MEepeHui
napamMeTpoB MOTOKa pa3buBalT Ha M 3/1IEMEHTapHbIX OTPE3KOB BPEMEHU, COCTABASAKLWNUX B CYMME BpeMs
n3MmepeHns 1. B aToOM cniyyae 06beM, U3MEPEHHbI Npu pabovnx ycnoBusx 3a Bpems T, 6yaeTt BbipaxeH ¢op-
My/ioi

V=+V,. ®)
i=1

6.4 Kaxpgoe cnaraemoe B thopmyne (5) — anemMeHTapHbIin 06beM Vr COOTBETCTBYHOLWMNIA MOMEHTY Bpe-
MeHn f\A anemeHTapHOMY OTpe3ky BpemeHu hjt npuBoaAT k cTaHAAPTHLIM ycn10BUSAM no dopmyne (2) n B 3TOM
cflyyae 06beM rasa B CTaHAaPTHbIX YC/IOBUSIX onpeaenstoT no dopmyne

vc=Yyl prc
C /\zly F)pCLLl| (6)

KoahpuumeHT cxxumaemoctn rasa K- B dpopmyne (6) paccunteiBatoT no FOCT 30319.2 (metogbl NX 19
mMog. unn GERG-91 wmog.), unm no NOCT P 8.662, unu NOCT 30319.3 (ypaBHeHue cocTosaHusa AGAS).

Tak Kak pesynbTarbl U3MEPEHUN MONAPHBLIX A0/1eli KOMMNOHEHTOB W MJIOTHOCTM rasa npu cTaHgapTHbIX
YC/OBUSAIX, KOTOpble HeOOX0A4MMbI AN pacyeTHOro onpegeneHns K, Ha paccmaTtpuBaembix y3nax ydeta (5.3),
He MOryT O6bITb MOMYy4YeHbl B peasbHOM MacwTabe BpemMeHu, To dopmyny (6) Ansa pacyeta ob6bema rasa B
CTaHAapTHbIX YC/IOBUAX UCNONb3YIOT B NPUOAMKEHUN YC/TOBHO-NOCTOSAHHBLIX BennyunH (5.5).
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7 CocTaBnsolLMe NMorpeLHocTn pesynbTata u3MepeHnss o6bemMa rasa,
COOTBETCTBYIOLLEro CTaHAAPTHbLIM YC/1I0BUSAM

7.1 OCHOBHbIMW COCTaBMAWLWMMMN MOrPEWHOCTN pe3ynbTata U3MepeHus obbema rasa npu craHpapT-
HbIX YC/TOBUSIX SABAAOTCA:

- NOrpeLlWHoCTb CYeTYMKa N3mMepeHns obbema rasa,;

- NOrpewHocTb NepBMYHOro npeobpasoBaTtena Temnepartypbl;

- NOrpewHoCcTb NepPBUYHOro NpeobpasoBatens faB/eHUS;

- MeToAM4yeckas nOrpelwHoOCcTb onpegeneHns KoadpuumeHTa CKUMMaemMoCTM MNPUPOAHOro rasa no
FOCT 30319.2, TOCT 30319.3, TOCT P 8.662 u [5], [6];

- MeToAu4yeckass NOrpelwHoCcTb uaMepeHns obbema rasa, 0b6yc/ioBneHHass MPUMEHEHWEM YC/T0BHO-MO-
CTOSIHHbIX BEMMYUH (NIOTHOCTW NpPU CTaHAAPTHbLIX YCNOBUSAX, MOJIAPHbIX A0/1€ YINEKUC/Ioro rasa u asota uim
BCEX KOMMOHEHTOB rasa, aTMOC(EpPHOro AaBneHuns);

- MOrpewWwHoCcTb pacyeTa o6bema rasa npu cTaHAAPTHbLIX YCIOBUSX BblYUCIUTENEM;

- NMOTrPEeLWHOCTb perncTpauum BbluncanuTenemM pesynbTatoB N3MepeHUs AaB/eHus;

- MOTPeLHOCTb perucTpaynm BolHUCANTENEM pe3ynbLTaToB U3MepeHUs TemnepaTypbl.

Ecnv npuBefeHHble COCTaBMSAKOWME MNOTPELHOCTU U3BECTHbI (3afaHbl, HaNAEHbl MYTEM BbIYUCIEHWIA,
yKa3aHbl B TEXHWYECKON AOKyMeHTauum U T. 4.), TO B 3TOM C/ly4ae MOXHO OLEHUTb FpaHuLbl 4OBEPUTENILHOTO
MHTepBana MOrpeLHoCcTn N3MepeHnss o6bema rasa, COOTBETCTBYIOLEr0 CTaHAAPTHBLIM YC/TOBUSIM.

7.2 YucnoBble 3HAYEHMS TpaHuUL, BCeX BbllleyKa3aHHbIX COCTaB/ANLWMX NOrPeWwHOCTU pesynbrTara us-
MepeHus obbema, KpoMe MeTOAMYECKON NOrpeLHoCcT M3mepeHus obbema, BO3HMKaKLWehn BcaeacTBue npu-
MEHEHUSA YC/IOBHO-NOCTOSAHHbLIX BEJ/INYNH, MOXHO YCTAHOBWUTb HA OCHOBAHUM TEXHWYECKOW U HOPMAaTMBHOW
[OKYMEeHTauun Ha cpefcTsa M3MepeHWid U TabIMYHbIX 3HAYEHW MeTOoLMYEeCcKOlN MNOrpeLHOCTM PacyeTHOro
onpegeneHnsa koapguymneHta cxnmaemoctn (FOCT 30319.2).

7.3 Yncnosble 3HaYeHUS TPaHUL, MeTOAMYECKOM MOrpeLiHOCTM KOCBEHHOrO M3MepeHus ob6bema rasa,
COOTBETCTBYHLLEIO CTAHAAPTHLIM YC/I0BUAM, 0OYC/IOBNEHHON NPUMEHEHUEM YCNTOBHO-NOCTOSAHHbLIX BE/NYMWH
(panee — meTogmyeckas cocTtaBnsaLLas NOrpewHOCTM), onpeaenanT N0 HacTosAWweMy cTaHgapTy.

8 MeToauueckasi COCTaB/IAOLWAA NOTPELLUHOCTM pe3y/bTaTa U3MepeHnii oobema
rasa, COOTBETCTBYIOLIEro CTaHAapPTHbLIM YC/TIOBUSAM

8.1 OueHuMBaHMEe METOAMYECKON cocTaBAsWEd NOrpewHocTM pesynbTara uaMepeHuss obbema rasa,
COOTBETCTBYHLLEIO CTAHAAPTHLIM YC/IOBUAM, NPOBOAAT C MCNOMb30BaHneMm opmynbl (6).

8.2 TMpuHMMmaoT:

Vc* — pesynbTaTbl U3MepPEHUii o6bema rasa npu CTaHgapTHbIX YC/IOBUAX, NOSyYEeHHble No popmyne (6)
B NPUBAMXKEHMUN YCIOBHO-NOCTOSHHbIX BE/IMUYMH: MIOTHOCTU rasa npu CTaHAapTHbLIX YCIOBUSAX PC, MOSAPHbIX
Aonel yrnekucnoro rasa u asorta (MM MOMISAPHbIX A0M€e KOMNOHEHTOB), COOTBETCTBYHOLWMNX 3/IEMEHTapHOMY
OTpEe3Ky BPEMEHMU Ha OCHOBaHWW pe3ysibTaToOB U3MEPEHWA faBNeHus p-u Temnepatypbl [-

Vc — pesynbTatbl onpegeneHns obbema rasa npu CTaHO4APTHbIX YCNOBUAX, MONYy4YeHHble Mo hopmy-
ne (6) c npumeHeHneM haKTUYECKUX 3HAYEHWUI MAIOTHOCTM rasa Npu CcTaHA4apTHbIX YCNOBUAX PC, MOJISPHbIX
[OJ1eil yrnekncnoro rasa u asota (UM MOJISAPHbIX A0eli KOMMOHEHTOB), COOTBETCTBYHLMX 3/IEMEHTAPHOMY
oTpesKy BpeMeHu hjt Ha ocHoBaHUM pe3ysbTaToOB M3MEPEHUI AaBNeHMA p, U TemnepaTtypbl -

8.3 3HaueHue ob6bema rasza \/c cumTalT ero geiicTBUTE/IbHbBIM 3HavyeHneMm, T. e. \/cg = Vc. B atom cny-
yae abCONMTHYH METOAMYECKYH MOrpPelHOCTb KOCBEHHOI0 M3MepeHus ob6bema rasa, COOTBETCTBYHOLLErO
CTaHfapTHbIM ycnoBusiM [M, 06YyC/NOB/IEHHY0 BBEAEHWEM YC/TIOBHO-NMOCTOSIHHbIX BEAUYMH, ONpeaesisiioT Mo

opmyne
A,=VC-V C (7

OueHunBalT cBepxy Mmoaynb pasHoctu |\/c* - Vc\c ncnonb3oBaHuem dopmynbl (6)
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C -
Ve - Vel = (. fiPhis max<t @ ) oicn
®@)
; Tn Pi 7c
raefp, - —m
Pc *
8.4 OueHKy cBepxy abCcosIOTHON MeTOAUUYECKOR NorpeLHocT u3MepeHnii o6bema rasa, NPUBEAEHHOro

K CTaHAAPTHLIM YCNOBUSIM, BO3HMKalOW el M3-3a NPUGAMKEHUS] YCOBHO-MOCTOSIHHbIX BEIMUYUH, BblpaxatloT B
BMAE HepaBeHcTBa

IK-/C!
OM=T114*-vy <;ycTax( K* 9)

8.5 HepaBeHcTBO (9) 03HayaeT, YTO OTHOCUTENbLHOE pacXoXAeHue pe3ynbTaTOB M3MepPeHuii obbema
rasa, COOTBETCTBYHLLEINO CTAH4APTHbIM YCNIOBUAM, MONYYEHHbIX C NPUMEHEHNEM YCNOBHO-MOCTOAHHbLIX 3HA-
YEHU BENWNYUH U B peasibHOM MacluTabe BpeMeHU, onpeaensieTcs OTHOCUTENIbHON pa3HOCTb 3HAYEHUI KO-
appmumeHTa CXMMaAemMoCTU, HANAEHHOro C NMPUMEeHeHneM (aKTUYeCKUX M YCIOBHO-MOCTOSIHHbIX 3HAYEeHUN
BE/INYMH, OT KOTOPbIX 3TOT KO3 PULMUEHT 3aBUCUT.

8.6 KoathdhunymeHT cxxnmaemocTn gonyckaeTcs paccuutbiBaTb no Metogam NX19 mog., uwim GERG-91
MOA. (HEeMoJIHblIA KOMMNOHEHTHbI cocTtaB, FOCT 30319.2) wnn AGAS8 (MOJSHbIA KOMMNOHEHTHbI COCTaB,

FOCT 30319.2, FTOCT P 8.662, cm. Takke [5],[6]).

9 OueHka MeToANYECKOW COCTaB/IAIOLWEN NOrpeLHoCT pesybTara
n3MepeHni o6bema rasa, CoOoTBeTCTBYIOLWENO CTaH4aPTHbIM YC/I0BUSAM,
npyv UCMoJsib30BaHUM ypaBHeHU cocTtosaHna NX19 moa. wim GERG-91 mopg

9.1 OueHky oTknoHeHus |K - K*| B HepaBeHcTBe (9), nonarass ero MasbiM, YA4OOGHO NpPOBeECTU 4vepes
pasnoxeHne B pag Telinopa yHKUUM, ONMCbIBaKLWEN 3aBUCMMOCTb KO3dduymneHta CKMMaemocTM OT na-
pameTpoB NPUMPOAHOro rasa. /Icnonb3oBaHue Takoro passioxkeHus npakTuyeckn adPeKkTMBHO, ecnm Ans Koc-
BEHHOro onpegeneHna gakropa (KoahduuneHTa) cCXMMaemocTu UCNOoNb3yrTca meTtoabl NX19 mog. wnnu
GERG-91 mog. no F'OCT 30319.2. B cooTBeTCTBUMN C 3TUMU MeTogamu dpaktop (KO3 PULNEHT) CXUMaeMo-
CTV NPMPOAHOro rasa 3aBUCUT MNWb OT abCONTHOrO AaBfeHns, abcoNoTHON TemnepaTypbl, NAOTHOCTM Npu
CTaHAapTHbIX YCNOBUAX, a Takke MOMsApPHbIX Aoseit C02 n N2. MN0oTHOCTb ra3a npu cTaHAapTHbIX YCMOBUSX,
MonapHble gonn C02 n N2 gonyckaeTcs NpuUHMMaTb 3a YC/IOBHO-MOCTOAHHbIE BesinduHbl. CneposaTtesibHo,
NCKOMOE pasfnioxXeHne KoadduumeHTa CXMmaeMoCcTW B psAfg AOCTATOYHO NPOBECTU N0 NepemMeHHbIM (napa-
MeTpaMm), BKAKYaKLWUM TOSIbKO NAOTHOCTb rasa npu CTaHAapTHLIX YCA0BUAX U MOsipHble Aonan C02 n N2.
BbINONHMB UCKOMOE pa3fioXeHue 40 4/1eHOB NepBoro nopsjka MasocTu BKAKUYUTEIbHO B OKPECTHOCTU TOUKM,
COOTBETCTBYIOLEN MOMEHTY BpeMeHn t = tH(3TOT MOMEHT BpemMeHn onpefenseT 3Ha4YeHUS NepeMeHHbIX pck,
X*,pH, TH; /'= C02, N2), nonyuum cnegyrouiee HepaBeHCTBO (cM. [7]):

*. 1 4K \ K
K*-vel <max A fePn/] max|ApJ + max A max [AxcoJ +
Kapc KAXco2
. (10)
1 aK
+ max >t € pu>*k]  max IAXmJ.

\ KOX N

9.2 HepaBeHcTBO (10) npeacTaBnseT OLEHKY METOAMYECKON COCTaBnAoLWel NOrpewHoOCT KOCBEHHOIO

n3MmepeHns obbema rasa npu cTaHgapTHLIX YCNOBUAX, 00YCNOBMEHHYIO UCNO/Ib30BAHNEM YCNTOBHO-NOCTOSAH-
HbIX BeNnUnH Pc, Xco2u *N2-Tpy npakTMyeckom npumeHeHnmn oueHkn (10) MakCMyMbl HYaCTHbIX MPOU3BOAHbLIX
KO3phuUMeHTa CXKMMaeMOoCT NPUPOAHOTro rasa u pasHocTeli BennunH Apc = pc-Pc AXco2 =*C02 _XC02»

8
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O x"~ ~xbl~xN2 Bbl6upatoT B rpaHuulax oTpeska BpemMeHu [tH y (BpeMeHu u3MepeHus wuauM pacuyeTHOro
nepuopna).

9.3 [1na nonayyvyeHus 4mcnoBbix pesdynbTaToB (10) pekomeHAyeTCs 4YacTHble Npou3BOAHbIE KO3dhuym-
€HTa CXKUMaeMOCTU MO MEPEMEHHbIM PC, XCO2, XM2 B Kax/[°/i KOHKPETHOW TOYKE paccyuTbiBaTb 4YUC/IEHHO,
NCNONb3ysa aHa/IMTUYECKME 3aBUCUMOCTU, XxapakTepHble ana metogos NX19 mog. u GERG-91 mog. Ans uuc-
NEeHHbIX pacyeToB 3HaYeHWii NPOU3BOAHbLIX BBOAAT paBHOMEpHble pa3bueHus oceil pc, xcc2 n XN2- JAuHbl
0TPEe3KOB pa3bueHunii (guameTpbl pa3bueHnii) onpeaenstoT Kak pasHOCTU:

"Pc“ Pck+l ~ Pc>
A*C02 =xCO2K+ 1 xCO2)c (11)
AN 2 =xN2,k+ 1~xbRK

roe K — Tekywuii Homep TOYkM pasbueHnsa (y3na ogHOMEPHOWN YMC/IOBOW CETKM).

[ns BBeAEHHbIX paBHOMEPHbIX YNCNOBbLIX CeTOK (11) BAONb Oceil pc, xqq2 u Xn2 yacTHbIE NPON3BOAHbIE
nepBoro nopsigka oT KoaghhuumeHTa CKMMAEMOCTN MOryT ObiTb anmpPOKCMMUPOBAHbI MPUBMAMKEHHbIMK pas-
HOCTHbIMW OTHOWeEHMAMU (N0 onpejenieHnto NPoM3BOLHOW)

OK _ K(pc,*+1»XC02mN2) ~K (pc,kmXC02+xN2)
dc Pc/c+1l ~Pc,k

oK K(Pe»xCO2 fetl' xN2 )-K {pc>x CO?,k>x N2)
------------------------- (12)

OK _ K(pc,xc02,xN2,/c+i)~*(Pc>xCO2>x N2,7)
8xbP XN2AHL _ x N2

9.4 3HaueHus kKoah(PuUMEHTa CXKMMAaeMOCTU MPUPOLHOI0 rasa BbIYUCAAKT C MNOMOLWbIO MeToAO0B
NX19 mog. nim GERG-91 moa. B 3aBUCMMOCTM OT AMana3oHOB U3MEHEHUA TEPMOAMHAMMNYECKMX NapaMeTpoB
coctoaHusa rasa. Metogbl NX19 moa. un GERG-91 mog. no N'OCT 30319.2 meloT MUHMMAasIbHY0 OTHOCUTE/Ib-

HYI0O METOAMNYECKYIO NMOrpeLlHOCTb KOCBEHHOro onpeaesieHns koagpuumeHta cxmmaemoctn + (0,11—0,12) %
npy COBAAEHUN HMKECNeAYLUMNX OrPpaHNYEHNIA:

NX19 mog, 0,66 £ pc< 0,70, kr/m3
GERG-91 mpd, 0,66 <pc<0,75, kr/m3
250<I<340, K 0,1 <p<3,0, MlMa
0,0<xCq2< 0,15 0,0<x~ <0,15.

YacTHble Npou3BoAHble Mo popmynam (12) paccuuTbiBalT ANS KaXA0N Toukn pas3bueHuii oTpeskoB
M3MEHEHW BENWUYMH PC, XCO2 U Xn2 COOTBETCTBYIOLWNX OTYETHOMY Nepuogy BpemeHu. 3aTeMm, B npepenax
3a/laHHbIX OTPE3KOB U3MEHEHUSI BE/IMUYUH PC, XCC,2 U XN2 BbIGMPAOT MakCMMasibHble 3HaYeHUs YacTHbIX Npo-
M3BOJHbIX, KOTOPblE MOACTABASAT B HepaBeHCTBO (10) ANs MOSIyYEHUS YMC/I0BOIM OLEHKU MEeTOAMYECKON COo-
CTaB/AOLWEN NOrpeLIHOCTM KOCBEHHOTO M3MepeHus ob6bema rasa, NpUBELEHHOTO K CTAHAAPTHLIM YC/IOBUSIM,
KoTopasi 06yc/ioB/fieHa BBEAEHNEM YC/IOBHO-MNOCTOSIHHbIX BEJIMUMH.

10 OueHka NorpeLwHOCTN KOCBEHHOIO U3MepeHnsa obbema rasa,
COOTBETCTBYHOLLEro CTaHAAPTHLIM YC/I0BUSAM, Ha peasibHO 3KCM/lyaTupyemMbIxX
y3/1ax yyeTa npu UCNosib30BaHUU ypaBHEHUI cocTossHMA NX19 mog,

wnn GERG-91 mog.

10.1 OueHuBaHve rpaHuL, MOrPeLHOCT KOCBEHHOTO M3MepeHuss o6beMa MpUpPOAHOTo rasa, CoOTBeT-
CTBYIOLLEr0 CTaHAAPTHLIM YCMOBUSIM, Ha Y3/1ax yuyeTa, YKOMMNAeKTOBaHHbIX B COOTBETCTBUM € 5.3, Npy UCNOJIb-

9
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30BaHUN AN pacyeTa KoadpuymeHTa CKMMaeMoCTn ypaBHeHUin coctoaHma NX19 moa. i GERG-91 moga.
BbINONHAWT No popmyne (6), 3anMcaHHOn B BuAe

y =Vy RUK /10\
CAd 4WP;T.Pc>*C02

B dhopmyne (13) npuBegeHa PyHKUMOHaNbHAA 3aBUCMMOCTb KOS PULMEHTA CXMUMAEMOCTU OT Phusmnye-
CKMX BENNYUH, XapakTepHasa gnsa ypaBHeHWUt cocToaHma npupogHoro rasa NX19 mog. 1 GERG-91 wmog.

10.2 Bxogswme B dpopmyny (13) uncnosbie 3HavyeHUss dmsnveckmnx sennunH W Tjt p5Xco2' xn2 aBns_
I0TCA pesynbTaTaMy NpPsAMbIX U3MEPEHUR W, Kak cnefcTBue, U3BECTHbI C HEKOTOPbIMU NorpewwHocTaAMN. Ans
OLEeHMBAHMA TpaHUL, NOrpewHOCTU KOCBEHHOrO0 M3MepeHus obbema rasa, NPUBEAEHHOro K CTaHA4apTHbIM
ycnoBusM, npeacrtaBneHHoro cgopmynoin (13), npumeHnm metoauky [8]. AudchepeHunpys aHanuTU4eCKn
dopmyny (13) no nepemMeHHbIM Vjt Tj, pr pc/, xqo2>Xn2>Haxo4uM KO3 pULMeHTbl BAUSAHUA NOTpeLHoCTel
pe3ynbTaToB NPAMbIX U3MEPEHWU Bbille NepeyvyncneHHbIX PU3NYECKUX BENIMYMH HA MOTPEeHOCTb MCKOMOTO
pesynbTata UamepeHuss obbema npu cTaHgapTHbiX ycnoBusax. COOTBETCTBEHHO, ANA OTHOCUTE/NbHOW no-
rPeWwHOCTN pe3ysbTaTa KOCBEHHOT0 M3MepeHWs obbema rasa npu cTaHAapTHbIX YCNOBUAX cnpaBensnBo
BblpaxeHue (cm. [7]):

8yc«+ 1,132x

pAk TeKy2, &, *CO, gk *n2 gk
+ 1 Sp+ 1+ + b + PC ' +
Kap Kar [K oc C 5XC02y K Xy (14)
x5*n2+SV,M + 2Sv,wbx,m]°’
10.3 BoipaxeHue (14) Hapsagy ¢ oTHocuTenbHbiMK norpewHoctamu (bv, bp, bT, 6Pc, 6Xco , 6*N ) nsmepe-

HuiA BenuunH V, p, T, xCc2, * bi2, Pc n OTHOCUTENBHOW METOAMYECKON NOrpeLwHOCTbI0 KOCBEHHOTO onpeaesieHns
KoachhmumneHta cxmmMaemMocTu bKM copepXxuT B KBagpaTHbIX CKOOGKax OTHOCUTE/IbHYK MEeTOAMYECKYH MNo-
rpewHocTb bVM namepeHns o6bema rasa Ve npu ctaHaapTHbIX YCNOBUAX, kKoTopasi 06ycnoB/ieHa NpUMeHeH!-
€M YC/IOBHO-MOCTOAHHbIX BeMNUMH Pc»x CO2«*N2-

MpucyTtcTBytloume B dhopmyne (14) oTHOCUTE bHbIE MOrPELHOCTM U3MEPEHWUA BENNYMH [O/IKHbI 6ObiTb
npeAcTaB/ieHbl CBOMMMW NpefenaMy Npu paBHOMEPHLIX NMIOTHOCTAX BEPOATHOCTEN.

Mpu cobnoaeHnn atoro ycrosusa dopmyna (14) yctaHaBnmBaeT rpaHuLlbl OTHOCUTE/NbHOM NMOTPeLHOCTH
KOCBEHHOTO M3MepeHnss ob6bema Mpu cTaHAapTHbIX YCNOBUAX, COOTBETCTBYKLNE LOBEPUTENLHON BEPOSAT-
HocTn P = 0,95.

11 TorpewHoCcTb N3MepPEHUIn ob6bemMa rasa B pabounx yCnoBusix, Metoguyeckme
NMOrpeLLUHOCTN KOCBEHHOro onpegeneHns KoadduumeHTta (chaktopa)
CKMMaeMOCTU U BblUUCUTENS

CocTaBnslWwme NOrpewHOCTU KOCBEHHOTO M3MepeHNss ob6bemMa rasa npu CTaHAAapTHbLIX YC/IOBUAX, Bbl-
NOJTHAEMOrO B COOTBETCTBUU C hopMyJioii (6), nepeuncrieHsl B 7.1. B HacToAweM pasgesie npMBeeHbl HEKOTO-
pble BapuaHTbl 3a4aHus NOrpeLHoCcTM n3mepeHns obbema rasza B paboumnx ycrnoBusx, a Takke MeToLn4YecKo
NorpewHoCcT onpeaesieHnsa KoagpuyeHTa CXMMaeMoCcT U METOANYECKON NOTPELHOCTU BbIYUC/IUTENS.

11.1 MorpewHoCTb M3MepeHus obbema rasa B pabouymx yc/ioBUAX onpepenseTcs OTHOCUTENbHOW mno-
TPELIHOCTbI0 npMMeHsemMoro cyetymka (TypOMHHOro, poTayuMoHHOIo, BUXPEBOro, YNbTPa3BYKOBOro) B COOT-
BETCTBMWN C €ro nacnopTHbIMW MeTPOSIOTMYEeCKUMMN XapaKTepucTukamu.

11.2 MeTtoguyeckass OTHOCUTE/IbHAA MOrPeLWHOCTb BbluncnutTena 6BdycraHoBneHa Ha ctagun nposeje-
HUS UCMbITAHUIA C LeNnbl YTBEPXAEHUA Tuna cpefcTBa W3MEpPEHUl U 3anMcaHa B ero nNacnopTHbIX AaHHbIX.
Haunbonee yacto BcTpevyawLlmecs MeToaMyeckne OTHOCUTE bHbIE MOTPELIHOCTU BbIYMCIUTENEH HAXOOATCSA B
auanasoHe £ (0,02—0,05) %.

11.3 Pe3ynbTaTbl OLEHMBAHUA FpaHuL, MeTOAMYEeCKON OTHOCUTENIbHON NOrpeLHOCTN KOCBEHHOTO onpe-
peneHusa koagcuyneHta cxnmaemoctn 6KM npuBegeHsl B TOCT 30319.2. B onTumanbHbIX 06/1acTax npu-
MeHeHna metonoB NX19 mog. m GERG-91 mof. npumem, 4to MUHMMasbHaa MeToAnmyeckas OTHOCUTEsIbHas
NMOrpeLwHoOCTb KOCBEHHOIO onpeaeneHnsa koachduymeHtTa cxnmaemocTn coctansget 5KM =+ 0,11 %.

10
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114 B cooTBeTCTBMMN C 0606LLEHHBIMM OLEHKaMU MeTO,EI,VI'—IeCKOM OTHOCUTESbHOIA norpewHoOCTN KOCBEH-

HOro onpegeneHns pakropa CXMMaeMoCT NPUPOLHOro rasa, npusegeHHbiMun B FTOCT P 8.662 un [6], rpaHuybl
3TON MOrpeLlHOCT onpeaeneHuns hakTopa CXMMaAeMOCTU B MHTepBasie TepMoAMHAMUYECKUX (AaBCOMOTHbIX)
Temnepatyp 263 K < I < 338 K gnsa pasnunyHbix (paclinpeHHbiX) obsacteil UI3MeHEHNA NapaMeTpoB NPUPOA-
HOro rasa UMeloT creaylme 3HayeHusa:

ro~xc” <171

[P <120 MNa
JQ1171<<01314

0,1 %npwu
[P< (-3106783 +404343) MMa

1013147X02" <Q2
1P <7,4286 MIMa

O>xc2He <01171

[P >120 MMa

101171~X02» <01314

[p >(-3106783 «xpgHg + 404343) MlMa

1013147°X02" <02
[7,4286 MMa <P <(2*0084.x ~ +7,8840)Ma

[0,1314<x 246 <02
[(32,0126 -XcgHe + 9,1689) MMa iiP < 35,0 Mra

0,1314 ~XcgH, <02
[(22,0084*xc2+6 +7,8840)MIMa”P<(32,0126 xCXH6 +9,1689)MMMa,

+0,2 % npu

+0,5% npun

roe P — abconTHoe gaBneHue rasa, MMa.

MpuBeaeHHblE OLEHKM TPaHUL, OTHOCUTESNbHO MOrpelwHocT onpeaefnieHns akTopa CXUMaemocTu
MPMPOLHOrO rasa COOTBETCTBYHT [0BepuUTesibHOl BeposTHocTM P = 0,95 1 cnpaBef/vBbl, €C/iM MOJISIpHbIe
[0 KOMMOHEHTOB rasa roployero NpPUPoOAHOro U3MEHSTCA B AnanasoHax, NpuBeAeHHbIX B Tabnuue 1.

Ta6nuua 1— [nana3oHbl 3HAYEHWUIA MOJIAPHON 40N

KOMMOHEHT [anasoH 3HaueHnii MonsipHoli Ao
A30T 0<*n2<0,20
[MponaH 0<XCo02<0,20
Avokeng yrnepoga 0<xC3H8<0,10
Bopaopop, 0 <XH2<0,10

12 YucneHHoe OueHVBaHME COCTaBNAKOWMX MOrPELIHOCTU U3MepPEHWUIA
06beMa rasa, COOTBETCTBYHOLLENO CTaHAAPTHBIM YC/I0BUSAM, 00YC/IOB/IEHHbIX
MOrpeLUHOCTSIMU U3MepPEHWIA AaBieHnsl, TeMnepaTypbl 1 BESMYUNH,
XapaKTepu3yrLMx KOMMNOHEHTHbI cocTaB rasa

12.1 BnusHMe NorpelwHocTell pe3ynbTatoB u3MepeHuii abconoTHOro gaBneHns, abcoNoTHON Temnepa-
TYpbl U MONSAPHbIX A0/EN KOMNOHEHTOB MPUPOAHOro rasa (MOJIHbI KOMMNOHEHTHbIN cOCTaB) Ha pe3y/sbTaT U3-
MepeHns ob6bema rasa npum ctaHAapPTHbIX YCAOBUAX, MNOMYYEHHbI C ucnonb3oBaHuem dpopmynbl (6), B o6wem
c/lyyae MOXHO OLEHUTb TOMIbKO YMC/IEHHO. Mpu 3TOM TpebyeTcsa BbIYNC/IUTL COCTaB/ISAOLULME NOTPELIHOCTN U3-
MepeHUs ob6bema rasa nNpu cTaHAaPTHLIX YCNOBUSX, 06YC/TIOBNEHHbIE MOTPELIHOCTAMU U3MEPEHUIA BENNYNH,
BXoAAwWmnx B oopmyny (6), npyMepbl BblYMCAEHNUSA NPUBEAEHbI B NPUAOXKEHUN A.
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Mpu NPpUMEHEHUN YUCNEHHOTO MeTofda COCTaBNAKLWME NOTPELHOCTM U3MepeHuit o6bema rasa, CooT-
BETCTBYIOLLErO CTaHAAPTHLIM YC/IOBMAM, ONpeaensoT B COOTBETCTBMM C KaCCMYECKMM MPaKTUYeCcKum onpe-
aeneHnem abCoONOTHOW MOrpewHocTn A pesynbtata nsmepeHus A abCcTpakTHOM hU3NYECKON BETNYNHDI:

n=n -Aa (15)
roe Ag— felicTBUTeNlbHOe 3HaYeHue Pu3nYeckoin BeNNUUHBI.

Mpn onpefeneHnn coctaBnALWER NOrpewHOCTN n3MepeHns ob6bema rasa, CBA3aHHO C NOrPeLLHOCTbI0
N3MEPEHNS KaKoli-nnbo oAHON (PU3NYECKON BennYMHbl, U3 ynucna Bxogsawmx B hopmyny (6), 3a gencTBuTeNnb-
Hoe 3HayeHne ob6bemMa NPUHMMAOT pe3ysbTaT BblUMCEHUIA No opmyre (6), NOAYYEHHbIA ANA AECTBUTENb-
HbIX 3HAYEHWI BCEX BXOAALLMX B HEe BENUYMH. 3a pe3ynbTar n3mMepeHus obbema NpuHUMAaloT ero 3HavyeHue,
paccumtaHHoe no copmyne (6), NP N3MEHEHHOM 3HayeHun (OTHOCUTESIbHO AEWCTBUTENbHOr0) BXOAsLLEN
B Hee Kakoi-nmbo ofaHol u3nyeckoin BennUnHbl. [N KOPPEKTHOrO onpejeneHus cocTaBsloweid norpew-
HocTU no cdopmyne (15), M3MeHEHUe 3HauyeHuUss paccmaTpuBaemMoin Yusnyeckoii BenuymHol B thopmyne (6)
LO/HKHO 6bITb 06YC/TOB/IEHO NOTPELWHOCTLI0 €e N3MEPEHUS.

12.2 B cootBeTcTBUM € popmynoii (15) ans coctaBnsioweli abCcoNtoTHOW NOrpPewHOCTU KOCBEHHOro
namepeHnss obbvema rasa npu cTaH4apTHLIX YCI0BUAX, OOYCMOBMIEHHON NMOrPEeLWwHOCTbIO M3MepPeHus abcontoT-
HOro faBfieHusa, cnpaseiinBo BblpaxeHue (cm. [9]):

AP =L p+ap L p (16)

_ypy (P! +aP7qg/

e
A P+/P 7 4 W P/ +AP/7}x)

a7
Y — onpegeneHo gpopmysoi (6);

Ap/= Bp mPi— u3mMeHeHne 3HaueHus JaB/ieHUs B pabo4yux YC/MOBUAX, CBA3AHHOE C MOrPeLHOCTbI0 ero usme-
peHus.

KoathpuuymeHT cxmmaemocTn NpupoaHOro rasa B obuwem cnyvyae sBnseTca yHkuueli abCconoTHOro
AaBrieHnsn, abconTHOW TemnepaTypbl M cocTaBa rasa. B dpopmyne (17) agna kpatkocTu BBegeH Bektop if={x)},
y= 1,..., N MonsipHbIX g0oNeii KOMNOHEHTOB ra3oBO CMECHU.

M3 dopmyn (16) n (17) cnepgyet chopmyna gnsa OTHOCUTENIbHOW COCTaBAAKOLWEN NOrpewHocTn nsmepe-
HMA o6bema rasa npu cTaHAapTHbIX YCN0BMAX By p, 06yCNOBNEHHOI NOTPELHOCTEI0 N3MEPEHNA AaBNeHUs

— bp-K{p,T,X)'AKp

A P= K(p+bpp,T.x) 9 (18)
rae AKp=K(p +8pp, T, x) - K(p, Tfif).
12.3 MpeactaBuM abCoOMOTHYH COCTaBAAKLLYIO NOrPeHOCTN n3MepeHnss obbema rasa npu ctaHgapT-
HbIX YCNOBUAX, 0GYCMOB/IEHHYO MOTPELIHOCTLI0O N3MepeHnss abconoTHON Temnepartypsbl, B Buge (cm. [9])
AVGT = VCT+AT- Ve 1> (19)
A Ppc ] 20
fAe C.T+AT Pc(7/+ AT)K{ph 7} + AThx ) 9 (9)

VcT — onpepeneHo no cpopmyne (6).

OTHOCUTE/IbHYIO COCTaB/AIOLWYIO NOTPELHOCTN N3MepeHna obbema rasa npu cTaHAapTHbIX YC/I0BUSX,
06YyC/IOB/IEHHYIO MOTPELHOCTbI0O U3MepeHns abCcoNoTHON TemnepaTtypbl, paccuuTbiBaloT no opmyne, KoTo-
pas aBnseTca cnepcrememM gpopmyn (6), (19) um (20):

12
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AKT 21)
YUr =~T" T K(p,T+57T,x)
roe OKM = K(p, T+ 51T, x) - K(p, T, X).
12.4 UnCNEeHHbI afiropuTM OLEHUBAHUS OTHOCMTE/IbHOW METOANYECKO NOrpeLwwHOCTN N3MEPEHUST 06b-

emMa rasa, BO3HMKalLel BcneacTsme npubamKeHns yCI0BHO-MOCTOAHHbIX BE/IMYWH, CYLLLECTBEHHO 3aBUCUT OT
MeToZa KOCBEHHOro onpegeneHus koadduuneHta cxuMmaemocTu. [ns TMNOBOro y3na yyeTa 3a YC/I0BHO-MO-
CTOSIHHbIE BE/IMYMHbI YacTO NPUHUMAKT BEJ/IMYMHBI, XapakTepusylluime coctas rasa. B cnyyae npumeHeHus
MetogoB NX19 mog. manm GERG-91 mof. 3a YC/IOBHO-MOCTOSAHHbLIE BE/IMYMHBLI MPUHUMAIOT MOJMIAPHbLIE A0/N
YI/IEKMCOTO rasa, a3oTa XCC,2, xn2 1 NnAoTHOCTL fa3a pCc NpU CTaHOapTHbIX YC0BUAX; €C/IN NPUMEHEHO ypaB-
HeHne cocTosiHus AGAS8, To 3a YC/IOBHO-NMOCTOSIHHbIE BE/ANYUHBI NPUHMMAKOT MOMISAAPHbIE Aoamn X-, /=12 1 ,
BCEX KOMMNOHEHTOB MPUPOLHOTO rasa.

OueHvBaHne OTHOCUTENIbHON MeTOoAMYECKOl MOrpeLiHOCTM KOCBEHHOro M3MepeHus ob6bema rasa npu
CTaHAapTHbIX YCAOBUAX C NPUMEHEHMEM YpaBHEHWUI COCTOSAHMA nNpupogHoro rasa NX19 mog. nam GERG-91
MoA. NMpuBefeHO B pasfgesie 8. Unc/ieHHOEe OueHMBaHWe 3TOM COCTaBAAKLWEN MNOrPEHOCTM MPUMEHAT B
TOM cnydae, ecnu onpegeneHve aktopa CXKMMaemMOCTW MPOBOAAT MO ypaBHeHU cocTosaHua AGAS8 no
FOCT P 8.662 (cm. Takxe [6]).

Mpwn onpepeneHnn Ko PurUMeHTa CXMMaeMoCT MO ypaBHEHUKO cocTossHus AGAS8 cocTaBnswwas no-
rpewHoCcTn M3mepeHns obbema, NPUBELEHHOTO K CTaHAapTHbIM YC/I0BUAM, 06YC/nOB/ieHa NOrpewHoCcTAMN
N3MepeHunii MOMSAPHbIX f0Nen BCEX KOMNOHEHTOB MPUPOAHOrO rasa.

[ns nonyyeHuss 4ncnoBoOli OLEHKU COCTaBASAKLWEN NOrPeWHOCTU KOCBEHHbIX M3MEPEHNA o6bema rasa
npy cTaHAapTHbIX YCNOBUAX, 0OYCNOBNEHHOW MOrPeLHOCTAMU U3MEPEHUA MONSPHbLIX Aosieil BCex KOMMo-
HEHTOB NPWPOAHOrO rasa, cHayana cuyMtaem, 4TO M3MEHEHWI0 NOABEPrIOCH HaNAEHHOe 3KCNePUMMEHTAsbHO
3HayeHne 0AHOI MOMAPHOM [OMN KOMNOHEHTHOro cocTasa. Torga, no oopmyne (15), nerko 3anncbiBaeTcs Bbl-
paxeHne abConTHON cocTaBnAKLWEN NOTPEWHOCTM KOCBEHHOIO M3MepeHns obbema rasa npu cTaHgapTHbIX
YCNOBUAX, KOTOpas CBs3aHa C MOrPeLHOCTbI0 U3MEpPEeHNs OAHOW MOMSPHOM A0NM KOMNOHeHTa (cm. [9])

Ve :Vc.i-rﬂx—vc,&'!: 1m‘ (22)
: V. £&
Ae Yexenx ¥ Vipewph ez (23)

onpegeneHo no cpopmyne (6);
N3MEHEHNE BEKTOpA MOJISAPHbIX A0M€el, KOTOPOEe, N0 YC/I0BUIO, UMEET NPOEKL MM HA OCU KoopAnHAT
0,..., Axy.....0),y= 1.....21.

M3 copmyn (6), (22) n (23) nonyynm BblpaXXeHWE OTHOCUTE/IBHOW COCTaBNAKLWENA NOrpewHoCcTN nsmMe-
peHus obbema rasa, COOTBETCTBYIOLLEr0 CTaHAAPTHbIM YCNOBUAM, OOYCNOB/IEHHOW W3MEHEeHMWeM 3HavyeHus
OfHOI MOMSIPHOM Aonun (Kakoro-nnmbo KOMMNOHEHTa) BCNeACTBME MOrPEeLwHOCTN ee n3MepeHus

AK)%

K(p, T xmn...Xj+AXj  x2i)’

(24)

roe &KX.=K{p, T,X,....Xj+ A  x21)- K{p, T,x1l.....X]j,...,x21);j= 1..,21.

MpumeuyaHne — OueHKa COCTaBNAOLLEN MOTPELLHOCTU KOCBEHHOTO U3MEPeHUs 06bemMa rasa npy CTaH4apTHbIX
YCNoBUsIX, 06YC0B/IEHHAs NMOMPELIHOCTSMU U3MEPEHUIT BCEX MOSIPHBIX A0/1eli KOMNOHEHTHOTO COCTaBa NPUPOAHOTO rasa,
Mosly4yaeTcsi CyMMUPOBAHUEM MO/ KOPHEM KBafipaTOB OTHOCWTE/IbHBIX MOTPELUHOCTEN, paccuMTaHHbIX Mo hopmyne (24).

125 OTHOCUTE/IbHYI0 METOANYECKY0 COCTaBMAILWLYI0 NOTPELHOCTN n3MepeHns obbema rasa, CooTBeT-
CTBYIOLLEr0 CTaHAAPTHLIM YC/IOBUAM, NpPY BBEAEHUN YC/IOBHO-MOCTOSAHHbLIX BEMIMYUH, OLEHUBAKT HEpPAaBEH-
ctBoM (9), 3anncaHHbIM B BUAe:

foc WK (25)

13
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roe K =K(p, T, X) — KO3 ULMEHT CUMAEMOCTI NPUPOLHOTO rasa B paboyeil TOUKe;
K* = K(pb, pex, T, xh) — ko3 nLUMEHT CKMMaeMOCTU NPUPOLHOrO rasa B CMeLLEeHHON TOuke;
pex — n36bITOYHOE AaBfeHne rasa.

MpumMeuvaHne — CMelleHMe peasibHbIX pabounx YC0BUiA BbI3BAHO BBEAEHUEM YCMIOBHO-MOCTOSHHBIX BEMAUMH:
pb— aTMOCCEPHOro AaBneHnsi, Xh— KOMMNOHEHTHOrO COCTaBa rasa, KOTOpbIi 3aal0T B 3aBUCMMOCTU OT METoZa KOCBEH-
HOMO OnpeaeneHns akTopa CKUMAeMOCTH, MMG0 MOMAPHLIMA JOMAMU BCEX KOMMOHEHTOB, NGO MOMAPHLIMU LOMAMM
YINIEKCIONO rasa W a3oTa B COYETaHUM C M/IOTHOCTBLIO rasa NPy CTaHAapPTHbIX YC/OBUSIX.

13 BblpaxeHne NMorpewHocT N3mMepeHnsi 06beMa rasa, COOTBETCTBYHOLLENO
CTaHAAPTHbLIM YC/I0BUSIM, MPU €e YNC/IEHHOM OLeHUBaHUK

13.1 Ha ocHOBe BbIpaXeHWi A/ YNCNIEHHOro onpejesieHnss BCexX COCTaB/IAWUX, HECNOXHO HalTu
hopmyny ANA OTHOCUTENBHOW MOrPelwHOCTN pesysbTata u3MepeHns obbema rasa, COOTBETCTBYOLWEIO CTaH-
OAapTHLIM YCNOBUAM, MOMYYEHHOTO C NMOMOLLLIO TYPOUHHBIX, POTAUWUOHHBIX, BUXPEBbLIX WUN Y/bTPa3BYKOBbIX
cyeTyMkoB rasa. Mpu BbiBOAE (DOPMYJibl UCMOJMB3YIOT CAEAYIOLWYI0 BEPOATHOCTHYIO MOJEe/b. BCE COCTaBAIO-
wue (BKNOYaA MeToAMYECKME) NOTPELLHOCTM KOCBEHHOIO M3MepeHua obbema rasa npu cTaHfapTHbIX YC/10BU-
AX paccMaTpuBaloT Kak c/yyaiHble Be/IMUNHbI, XapakTepusyloLlmecs paBHOMEPHON NAOTHOCTbIO BEPOATHOCTM.
CuntaeMm, YTO BCe BbISiB/IEHHbIE (B COOTBETCTBMU C NPUPOAOIA NMPUYUH, UX MOPOXAAKLLMX) cucTeMaTmyeckue
MOrPeLHOCTN YYTeHbl B BUAE MOMPaBOK K pe3y/ibTaraM U3MepeHuin hnu3nyecknx BennymH, Heo6XxoAuMbIX npu
onpegeneHun obbema. OcTaBlIMECHA HEUCK/IOYEHHbIE CUCTEMATUYECKNE MOTPELLIHOCTM B COOTBETCTBUN C [1]
paccMaTpuBaloT Kak KBasucsydainHble BeNNYUHbI.

PacnpegeneHne naoTHOCTU BEPOATHOCTU CYMMbl HE3ABUCKMbIX C/lyYalHbIX BEINYNH, UMeLWmnx abco-
NIOTHbIE LEeHTpasibHble MOMEHTbI TPEeTbero nopsaaka, B T. Y. XapakTepusyowmnxca paBHOMEPHbIMU NAOTHOCTSA-
MU BEPOATHOCTEN, COrMacHO LeHTpanbHOW npefenbHol Teopeme 6/7M3KO K HOpManbHOMY pacnpefeneHuio,
ec/in yucno cnaraemblx 6onee nATM. B CBA3WM C 3TUM rpaHULbl HOPMasibHO pacnpegesieHHOW NorpeLHoCcTy
n3MmepeHns obbema rasa, COOTBETCTBYHOLWErO0 CTaHAAPTHLIM YC/I0BUAM, NPU paBHOMEPHbLIX pacnpegeneHunsax
NIOTHOCTEN BEPOSITHOCTEN COCTaBMAKWMX yCTaHaABAMBAKT AN foBepuTenbHoin BeposATHocTn P = 0,95 no-
cpeAcTBOM KoahguymeHta t= 1,132.

13.2 B pamkax npuHaTol (cm. 13.1) Mogenn CNoXeHus cny4vaiHbiX BEIMYUH OTHOCUTEsIbHYK MorpeLl-
HOCTb M3MepeHns o6bema rasa, COOTBETCTBYHOLLEro CTaHAapTHbIM YC/I0BUAM, C NOMOLLbIO TYPOUHHOTO, poTa-
LLMOHHOTO, BUXPEBOTO WAN Y/IbTPA3BYKOBOrO cyeTymka npu YNCJIEHHOM OLLeHUBAHUN BbIYUCAAIOT Mo hopmyne

(26)

roe bv — oTHocuTenbHas NOorpewHoCTb N3aMepeHuns o6bema raza B pa6oqu ycnoBudax B COOTBETCTBUN C
onncaHmem Tnna cyeTyuKa rasa;

6ycp — OTHOCMKTesibHas MOrPelHOCTb U3MepeHns obbema rasa, NPUBEAEHHOIO K CTaH4apTHLIM YCNOBU-
AM, onpegensemas no popmyne (18);

6V T— OTHOCWUTE/IbHAsA MOrPeLHOCTb M3MepeHus obbema rasa, NPUBEAEHHOr0 K CTaHAapTHbIM YC/10BU-
AM, onpegensemas no popmyne (21);

bK — OoTHOCUTenbHasa NOrpeLwHOCTb onpeaeneHns KoadduunerTa cxnmaemocTt rasza no NOCT 30319.2
mnn 10.4 HacTosALWero craHgapTa;

(27)

roe ft, X — NpuMeHsAT B coyeTaHUn € ypaBHeHUEM cocTosiHus AGAS;
m
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onpegensatT no gopmyne (24),y= 1....,21;

NMPUMEHSAIOT B C/lydae onpejesieHna KoapduumneHta cxuMmaeMocTn no Metogam
NX19 mog. unn GERG-91 wmog.;

OTHOCUTE/IbHbIE MOTPELIHOCTN N3MEPEHNS 06bemMa Mpu CTaHO4apTHbIX YCN0BUSAX
onpepensawnT no gopmyne (24), ecnn cuntatb, YTO BEKTOP KOMMOHEHTHOrO CO-
cTaBa X npu ucnosib3oBaHnum metogos NX19 moa. mnm GERG-91 mopg. nmeet
npoekymn x1=xN2, x2 = xcc,2, X3 = pc;

OTHOCWUTENbHAsA MeToAuveckas NOrpelHoCTb K3MepeHus ob6bema rasa npu
CTaHAapTHbIX YCNOBUAX, Bbl3BaHHAA BBEAEHWEM YC/IOBHO-NOCTOAHHbLIX Be/n-
YuH, onpegensemas no popmyne (25);
OTHOCWUTENbHAsA MeToAM4Yeckas MOrpelwHoOCTb BbIYMCAUTENA B COOTBETCTBUM C
onucaHvem Tuna cpeacTsa U3MeEpPeEHUs.

dopmyna (26) B coyeTaHUM C OUEeHKamMu cocTasnfawwmx no opmynam (18, 21, 24, 25), BbINOIHEHHbIX

C NPMMEHEHNEeM OLHOro U3 ypaBHEHWI coCTOAHMA npupogHoro rasa: NX19 mog., GERG-91 moga., AGAS8, no-
3BOJIAET YMUC/IEHHO paccymTaTb OTHOCUTE/IbHYIO MOTPEeLHOCTb U3MepeHua obbema rasa, COOTBETCTBYHOLLErO
CTaH4apTHbIM YC/IOBUAIM Ha TUNOBOM Yy3/1e yyeTa, OCHALEeHHOM TYPOWHHbLIM, POTAUMOHHBLIM, BUXPEBbLIM WU
y/1bTPa3BYyKOBbIM CYETUMKOM rasa (Cm. npunoxeHue b).

15
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MpunoxeHve A
(cnpaBo4HOE)

UncneHHoe oueHNBaHWe rpaHnL, COCTaBSOLIMX NOTPEWHOCTU KOCBEHHOIO
n3MepeHuss o6bema rasa, COOTBETCTBYHOLEro CTaH4apPTHbIM YC/IOBUSAM,
06yCNOB/IEHHbIX MOrPELWHOCTAMU U3MepPeHUii abCoMIOTHOTO AaB/ieHUs

1 a6CconTHOI Temnepatypbl. YncnosBblie Npumepsbl

B HacTosiLleM NpuUnoXxeHnu npefcTaBfieHbl KOHKPETHbIE YMC/IOBbIE MPUMEpPbI, AEMOHCTPUPYHOLLME CNocobbl oLe-
HVMBaHMWS FpaHnL, COCTaBNAIOWMX MOrPELLHOCTM M3MEepPeHNs o6bema, NPUBEAEHHOTO K CTaHAAPTHLIM YC/I0BUSM, KOTOpPbIE
BbI3BaHbl MOrPELLHOCTAMU U3MEPEHUI abCONIOTHOTO AaBNeHNs 1 abCoMTHOM TeMNEPATYpPbl B peasibHbIX YC/TOBUSAX 3KC-
nayataumn y3nos yyeTa rasa.

VicxogHble faHHble. MpyumeM, 4To y3es yyeTa rasa OCHalleH NepBUYHbIMK U3MepuTe/bHbIMKU NpeobpasoBarensamm
(gaTumkamum):

- Temnepatypbl C npegenamy namepeHuii ot muHyc 50 °C go natoc 50 °C 1 abconoTHOM norpeluHocTbio + (0,25 +
+ 0,0035|f*|) °C; abconoTHas NOrpeLlHOCTb MOKa3aHWin 1 perycTpauum TeMnepaTypbl No KaHany BblYUCIUTENSA HE BbIXO-
VT 3a npefesbl fonyckaembix 3HadeHnin + 0,1 °C;

- abCo/OTHOrO [aB/IEHUSI C BEPXHUM MpeaesioMm m3MepeHuin pen = 0,63 MMa v nNpuBeAEHHOW MNOrpeLHOCTbo
+ 0,25 %; fono/HUTE bHasA NOrPeLLIHOCTL NpeobpasoBaTtens fAaB/eHns OT U3MEHEHUS TeMMepaTypbl OKpyXatoLLeid cpeapl
Ha Kekgpble 20 °C coctasnseT [0,025 (psp) + 0,125] %; HOpMa/ibHble YC0BUA MOBEPKM NpeobpasoBartens abCcomoTHOro
[aBnexHus =(20 £ 5) °C;

- N30bITOYHOrO AaBrieHMs U 6apPOMETPOM; AATYMK MU3OLITOYHOTO AABMEHMS UMEET BEPXHWI npeden n3MepeHui
pen = 0,4 MMa n npegenbl OCHOBHOM NPUBEAEHHON norpelwHocTn +0,25 %; AonosHMTeNbHas MOrpelHoCcTb 3TOro Us-
MepuTesIbHOro npeobpasosartesis, CBsA3aHHas C U3MEHeHMeM TeMrnepaTypbl OKpyxatoLein cpegpl, coctasnset 0,25 % Ha
Kaxaple 10 °C; ycnoBusi NoBepKM JaTumka U30bITOYHOrO AaBNEHNS HOPMasibHble =(20+5) °C.

MprBegeHHan NOrpeLtHoCTb nokKasaHwuii 1 peructTpauuy AaBfeHus no KaHasly BbluncauTensa (Mpu MCrosib30BaHum
Nt060ro 13 BbiLLEeNepeUuncrieHHbIX AaTUMKOB) He BbIXOAMT 3a npefenbl AonyckaeMblX 3HaveHui + 0,05 %.

CunTaem, 4To cYeTUMK U3MepsieT 06beM rasa ¢ napametpamum coctosHus: f =15 °C, p = 0,15 MlMa. Temnepatypa B
NOMeLLeHWN, rae pacnosioxeH AAaTuvk JasreHus, pasHa 26 °C. JonycTuM, YTo atMocepHoe AaB/ieHne npu n3MepeHun
obbema rasa He meHsieTcs u coctasnset 0,0997 MMa (NpubnuantenbHo 747 MM. pr. CT.). OTHOCUTEIbHYIO NOTPELUHOCTb
6apomeTpa npvHUMaem + 1 %.

YuntbiBas npeacTaBfieHHble NepBUYHbIE AaHHble, HAa KOHKPETHbIX NprvMepax paccMOTpvM MOCnefoBaTe/IbHOCTb
BbIUMC/IEHWIA OTHOCUTESIbHBIX MOrPELUHOCTEN M3MEPEHUIA 1 PerMcTpauun BbIMUCUTENEM PE3Y/IbTATOB U3MEPEHUIA abco-
JIIOTHOM TemnepaTypbl 1 abCONOTHOTO AaB/eHUS.

Mpumep 1 — BbluMcneHne OTHOCUTENBHOW MOrpeLlHOC T U3MEPEHMA 1 perncTpaumm no KaHany Bbl-
uncnnTensa abconoTHOM TemMnepaTypbl BbIMOMHAT C/e4yroLWmM 06pa3om:

onpefensioT OTHOCUTENIbHYIO MOrpelwHoCTb M3MepeHUs abCconoTHON TemnepaTypbl NepBUYHBLIM
npeobpasoBaTenem

0,25+0,0035t
25+0, 01050
@n= 575 q5epe M3 100=0,105%, (A1)

rae t* = 15C — paboyasd TemnepaTypa rasa;
onpefensaioT OTHOCUTE/IbHYIO MOrpeLHoCTb perncTpauum TemrnepaTypbl MO KaHany BblYUCINTENSA

hi 2W5 W °0035% (A2

CnepoBaTeslbHO, O THOCUTeE/IbHAs MOrPeLHOCTb U3MEPEHMS U pEFMCT paLmm TemMrnepaTypbl N0 KaHany
«MEepPBUYHbI U3MEPUTENbHbIN Npeo6pa3oBaTe/lb — BbIMUC/INTE/Nb» HAXOAUTCSH Mo hopmysie

5y A =+0,111 %. (A-3)

Mpumep 2 — PacueT OTHOCUTENbHON NOorpewHoOCTN N3MEPEHNA N perncrTpaynn no KaHasy BblHNC/IN-
Tens abCcontTHOro AaBJ/ieHUA rasa npn namepeHnm ¢ NOMoLLbIO AaT4YuKa abCcoNtoTHOro AaBfeHns:

- OTHOCUTEJIbHYIO NOrpewHoCTb U3MepeHns abCcoNTHOro AaBJ/ieHNA NepBUYHbIM U3MEPUTEJIbHbIM
npeo6pa3OBaTeneM abCconoTHOro AaBJ/ieHNA rasa BblHNCIAKT MO (popmyne
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SO=ypSf =1,050%, <A4)

roey =0,25 % — nprBefeHHasi NOTPELLUHOCTb NEePBMYHOIO U3MepuTeNbHOro npeo6pa3oBaTesnias abcooT-
HOro AaB/ieHus,

°'63 MMa — BEPXHUWIA Npeaen N3aMepeHnii JaTumnka abCcomtoTHOro AaB/eHus;
0,15 MlMNMa — abCcontoTHOE AaBJ/iEHVE Fa3a;

Pen
p

- [OMOJSIHUTENbHYI NMOrPeLHOCTb AaTurKa abCoMI0THOrO AaB/IEHUS], BbI3BaHHYI0 U3MEHEHWEM TeMme-
paTypbl OKpyXatoLLeli cpefpl, BbIYMCAAIT Mo dhopmyie

1*
6p2 = (0,025 BT +0,125) 2(])“°T =0,069 %, (A5)

rge tp~26 °C — TemnepaTypa Bo3ayxa B MOMELUEHUN, FAe pasMeLLeH AaTYMK OaB/eHNs],

f*oT =20 °C — TemnepaTypa, Npv KOTOPOI NPoBeAeHa NOBEPKa NEPBUYHOIO U3MepUTEIbHOIO NPeo6paso-
BaTessi abCOMOTHONO JaB/IEHUS;

- OTHOCUTE/IbHYIO NOrpewHoCTb rnokasaHuin n perncTpaynn abCcontoTHOro AaBJ/IEHNA NO KaHasly Bbl-
YncanTenda Bbl4NCAKT MO q)opmyne

bp3 =V /*  =0,210 %, (A.6)

=0, b — i -
rge 0,05% npuBeAeHHas NOrpeLlHOCTb NoKasaHuii n perncrTpaumm abCcomtoTHOro AaB/1IeHUS NO KaHa
Ny BbIYHNCNNTENA,

- OTHOC/TESbHYIO MOrPeLHOCTb U3MEPEHUSI 1 PEFMCTPaLMM abCco/OTHONO AaB/EHUs MO KaHay «nep-
BUYHbIA N3MepuTeNbHbIl Npeobpa3oBaTeslb abCOMOTHOrO AaB/EHNSI — BbIUMC/IMTESb» HAaXoAAT Mo dhopmy-
ne

=+ " pl+5p2 +8p3 = + 1,073 %. (A7)

Mpumep 3 — PacyeT OTHOCUTE/NBHOW NOrPeLHOCTUN N3MEPEHUA N PperncTpaLnn No KaHany BbIYMUCN-
Tensa abCoNoTHOro AaB/ieHNs rasa npy N3MepPeHUn € NOMOLLbIO AaTumMKa M36bITOUYHOro AaBeHus.

B cnydyae nNnpuMeHeHUs1 aTyvKa U36bITOYHOrO AaB/fieHNss abCcoMoTHOE AaBrieHne ra3a BblpaxatoT CyM-
Mo

P=Pb*Pe* (A8)

rae pb— aTMocepHoe JaB/ieHne, naMepsieMoe 6apoMeTPOoM;
Pex — n36bITOYHOE AaB/feHVe rasa.

OTHOCUTE/IbHYIO MOrPeLHOCTb U3MepeHusi M36bITOYHOro AAaBMEHUs NMEPBUYHBLIM M3MEPUTE/bHBIM
npeo6pazoBaTe/eM N3GbITOUYHOIO AaB/IEHVS rasa BbIMUCAIOT Mo hopmMyse, aHanorn4yHoi dopmyne (Af)

51=Tp o 1,988%, (A9)
ex

roe  yp=0,25% — OcHOBHasi NpUBeeHHasi NOrPeLLHOCTb NEPBUYHOIO U3MEPUTE/ILHOIO Npeo6pa3oBaTesis
N36bITOYHOIO AAB/IEHNS;

pe1=0,4 MlNa — BepxHWU Npeaen U3MepPeHNiA aTunka N3bbITOYHOIO AaB/EHUS;
pex=0,0503 MlNa — un36bITOYHOE AaB/ieHMe rasa.

[lonoNHNTeNbHY0 NOrpellHOCTb AaTUMKa U36GbITOYHOIO AaB/eHMs], BbI3BaHHYIO N3MEHEHVEM TemMmepa-
TYpbl OKpPYXaloLLieit cpefbl, paccuMTbIBalOT Mo hopmyse
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H -fe
G2=0,25 p A or- 0,150 %, (A.10)

roe tp=26 *C — TemnepaTypa Bo34yXa B MOMELLEHMW, rAe pa3MeLLeH AaTUMK U36bITOYHOIO JaB/IEHUS;

t*om -20°C — TemnepaTypa, Np1 KOTOPOV NpoBefeHa NoBepka NepBUYHOIO N3MEpPUTENbLHOIO Npeobpaso-
BaTesisd N36bITOYHOr 0 aBeHNS.

OTHOCUTE/IbHYIO MOrpeLHOCTb NoKa3aHWii U perncTpauumn n3bbiTOUYHOIO AAB/IEHNSI MO KaHasly BblUUC-
NNTeNst paccUnTbIBalOT Mo hopmyre

SB- Ypel  —0,398 %, (A 11)

rae Yoci = 0,05% — nprBeAeHHasi NOrPeLHOCT b NOKa3aHUii U perncTpauun n3bbITOYHOIO AaBEHS MO KaHay
BbIUMC/INTENS.

MpuHMMas BO BHMMaHMe paBeHCTBO (A.8), 0OTHOCUTE/IbHYIO MOrPeLlHOCT b N3MEPEHUS U perncTpaumm
M306bITOYHOIO AaBsieHUs1 NO KaHany «NepBUYHbLIA U3MEpPUTeESNbHbIN Npeobpa3oBaTesb M36bLITOYHOINO AaBrie-
HUA — BbIYNCINTE/b» HAXoA4AT No dopmyrie

5,=+ |AF) (s!i+5p2) +(~) *pb+ SP3 =+1,023 %, (A 12)

roe  6pl, 6p2, B3 — cocTaBnsiloLMe OTHOCUTENBHOW MOrPELIHOCTW U3MEPEHUSI U PerucTpauumn m3bbITou-
HOrO AaB/fieHUs1 MO KaHas/ly BbIUYMC/IMTENS, KOTOpble BbIUUCASIOT Mo dopmynam (A.9)—
(A11);

6 b — OTHOC/Te/IbHasi MOrPeLIHOCTb U3MepPeHUst aTMOCEPHOTO AaBeHWs (Mo yCrioBuio + 1 %).

MpumeyaHnsa

1 PesynbTaTtbl, nosyyeHHble Mo dopmynam (A.12) n (A.7), [octatouHo 65m3kMe no 3HaYeHUsAM, Npyu 3TOM m3mepe-
Hue abCoMTHOrO AaB/ieHns rasa nocpeAcTBOM JaTymka abCconloTHOIO AaBneHns AO/MKHO ObiTb HECKOSIbKO TOuHee. bau-
30CTb OTHOCWTE/IbHBIX MOrPeLUHOCTEl pesybTaToB M3MepPeHnin abCoMTHOTO AaBeHNs 06BACHAETCS yAayuHbIM BbIGOPOM
JaTuvka n36bITOYHOTO AaBMEeHUs, Y KOTOPOro BEPXHWI Npeaen n3MepeHuidi pacnosioeH AOCTAaTOYHO 6/IM3KO OT 3HaYeHUs
N3MepseMoli BEMNUMHBI.

2 Mpu BbluncneHusix no chopmynam (A.3), (A.7) n (A.12) gonyckaem, 4TO pacnpeneseHve MIoTHOCTEN BeposT-
HOCTE UCKOMbIX MOFPELUHOCTEA KOCBEHHbIX W3MEPEHWU N UCXOAHbIX MOTPELUHOCTENR MPAMbIX U3MEPEHUl BeNNYMH He
MeHSIeTCsl, T. €. ec/iM N/IOTHOCTU BEPOSTHOCTEW MCXOLHbIX NOTPeLIHOCTel pacnpegesneHbl HOPMasbHO WM PaBHOMEPHO,
TO MCKOMble MOrpPeLIHOCT UMEIDT Te Xe pacnpefeneHnst MAOTHOCTEN BEPOATHOCTEN. VICkakeHnaMy paBHOMEPHbIX pac-
npeaeneHnin NIOTHOCTE BEePOSTHOCTEN MOrpeLLHocTeli Npyu CYMMMPOBaHUM B PACCMOTPEHHbIX MpUMepax pacyeToB npe-
HebperaioT BBUAY Masloro uucna cnaraemblx. CnegoBaTesibHO, rpaHuLpbl AOBEPUTENbHBIX MHTEPBa/IOB OTHOCUTE bHBIX
NorpeLuHocTeit, HaligeHHble no chopmynam (A.3), (A.7) n (A.12), cOOTBETCTBYHOT MO BEPOSATHOCTW rpaHULamM WUHTEpBasioB
NCXOAHBIX MOrpeLUHOCTEN.

BbluncneHns rpaHuy, HOFDELUHOCTGVI B YACNOBLIX NpuMepax BONPEKU npaBu/iaM OKPYI/1IeHUA, NPUHATbLIM NPU Bbl-
YncneHnn HOFPEMHOCTeﬁ, BbINO/IHEHbLI A0 TPEX 3HaYallnx LI'I/I(*)p nocne 3ansToi ¢ TeM, YToObl NoKa3aTb He3HaUMTE bHbIEe
N3MEHEHMS1 YNCNOBbIX 3HAYEHNI COCTaB/IALWNX, NPUCYTCTBYIOLWMNX B pacyeTax.
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MpunoxeHve b
(cnpaBo4Hoe)

Pe3ynbTaTbl UNC/IEHHOIO pacyeTa MOrPewHoCTN n3mepeHnst o6bema rasa,
COOTBETCTBYIOLWEro CTaHA4APTHbLIM YC/TOBUSAM, TYPOUHHBLIM, POTALWOHHbIM,
BUXPEBbIM UM YNbTPa3BYKOBbIM CUETUMKOM rasa

B COOTBETCTBUM C a/ITOPUTMOM pasfena 13 YMC/IeHHO OLEHVM MOTPeLIHOCTb KOCBEHHOTO M3MepeHusl o6bema rasa,
COOTBETCTBYIOLLEro CTaHAAPTHLIM YC/I0BUSIM, [151 NMPUPOAHONO rasa, CoCTaB KOTOPOro npuBeaeH B Tabnuue B.1.

Ta6nuua B.1— CocTtaB npupogHoro rasa

KoMnoHeHT MonspHas gonsa
n2 0,0030
OO2 0,0060
CH4 0,9650
C2H6 0,0180
A3ng 0,0045
C4H10 (Hopm.-6yTaH) 0,0010
C4H10(»30 -6yTaH) 0,0010
C5H12 (HopM.-neHTaH) 0,0003
C5H12 (13° -neHTaH) 0,0005
C6H14 (HopMm.-rekcaH) 0,0007
0?H 16 (HopM.-renTaH) 0,0000
C8Hi8 (HopMm.-0KTaH) 0,0000
C9H20 (HOpPM.-HOHaH) 0,0000
CiOH22 (HopMm.-fekaH) 0,0000
H2 0,0000
02 0,0000
CO 0,0000
HD 0,0000
H2S 0,0000
He 0,0000
Ar 0,0000

3HauyeHusa hakTopa CXMMaEMOCTM NPUPOAHOIO rasa BbIGPaHHOro coctaea (CM. Tabnmuy b.1), paccuntaHHble Tpems
meTogamMu (WM Mo TPEM ypaBHEHUsIM cocTosiHMA): AGA8, GERG-91 mog,., NX19 Moa. B pas/inyHbIX TOUKax guarpaMmbl
coctosiHus (P, T) npuBegeHsl B Tabnumue b.2.
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Tabnuua bB.2— 3HaueHusa hakTopa CKMMaeMoCTU NPUPOLHOro rasa

Touka cocTosAHUSA npupogHoro rasa 3HauyeHne anKTOpa CKMMaeMoCTHn, pacCyHMTaHHOro no metToay
P, MMa TK 2(AGAB) 2(GERG-91moa) Z(NX19 moz)
0,6 248,15 0,978827 0,979146 0,979377
3,45 248,15 0,874015 0,875977 0,877070
6,30 248,15 0,764671 0,768543 0,770161
9,15 248,15 0,665678 0,671897 0,672917
12,0 248,15 0,610844 —x 0,619056
0,6 301,15 0,989149 0,989139 0,989150
3,45 301,15 0,938876 0,938899 0,939118
6,30 301,15 0,892450 0,892567 0,893432
9,15 301,15 0,852999 0,853110 0,855038
12,0 301,15 0,824111 0,823774 0,827153
0,6 353,15 0,994242 0,994071 0,994092
3,45 353,15 0,968668 0,967766 0,968217
6,30 353,15 0,946705 0,945180 0,946715
9,15 353,15 0,929303 0,927170 0,929917
12,0 353,15 0,917337 0,914415 0,918283

*Touka COCTOSHMSA NPUPOAHOrO rasa 3aaHHOro KOMMOHEHTHOrO COCTaBa HaxoAuTCs BHe 06nacTu onpeaeneHus
meToga GERG-91 wmog.

PesynbTtatbl pacyeta hakTtopa CKUMAEMOCTU MO ypaBHEHWMO cocTosHuA AGAS8 B pegakumm FOCT P 8.662 wm
[5],[6] sBnstOTCA Hambonee TOUHLIMK Y MOTYT ObITb MPUHSATBI 38 «BUPTYa/TbHbIN 3TA/TOH» 3TOM BEIMUMHBI. TOYKM COCTOSHUS
NPUPOAHOro rasa, npusefeHHble B Tabnuvue b.2, npakTMyecku MOMHOCTLIO OXBAaTbIBAKOT 06/1aCTU OnpefesieHns MeTOA0B
GERG- 91 mog. n NX19 mog,.

[N ymcneHHol OUEeHKM MEeTOAUYECKOl COCTaB/sLeli NOrPELLHOCT KOCBEHHOTO U3MepeHust o6bema rasa npu
CTaHAapTHbIX YC/I0BUAX, 06YC/IOBIEHHON BBEAEHUEM YC/IOBHO-NOCTOAHHBIX BENMYMH, Npy onpeaeneHun KoadduumeHta
Coxumaemoctn metogoM GERG-91 mog. vnm NX19 mog., 6biM n3MeHEHbI 3HAYEHUSI MOJISIPHbIX J0MEi Yr/IeEKMCOro rasa
M a30Ta M 3HAaYeHUs MJIOTHOCTU rasa Mpu CTaHAapTHbIX YCIoBuAX. KoadhdmumeHTbl, 3agaowpe nsmeHeHne 3HadeHui
BE/IMYMH, XapakTepusyloLLMX cocTas rasa, 6bl/in BblbpaHbl, Kak Hanbonee onTMMasibHble, Ha OCHOBE aHann3a 60/bLLIOoro
KOMMYecTBa peasibHO BblAaHHbIX NMAacrnopToB KavecTBa rasa. 3HauveHus koadpuumeHToB 6blM Nogo6paHbl Takum obpa-
30M, YTOObI M3MEHEHME 3HAaYEHNA NIIOTHOCTU rasa Npu CTaHAapPTHLIX YCIOBUAX COCTaBANO NPUOU3UTENBHO 2 % 1 6bL10
O[VMHAaKOBbIM [/19 BCEX TPeX MeTof0B pacyeTa KoadpuumeHTa CxMMaemMocT. B pamMkax Mofennm N3MeHeHHble 3HaYeHNs
BE/IMYMH, XapaKTepusyioLlyx CocTaB rasa, 6blIM pacCMOTPEHbl Kak YC/IOBHO-MOCTOSHHbIE 3HAYEHWS, A7 KOTOPbIX Obli
BblYMC/IEH KOI(MIMLUMEHT CKUMAEMOCTU C Le/blo OnpedesnieHnsi COOTBETCTBYIOWE METOAMYECKON COCTaB/sAoWen no-
rPELUHOCTM M3MepeHus o6beMa Npu CTaHZapTHbIX YCA0BUAX. [py M3MEHEeHUSX 3HaUYeHU MOMSAPHbLIX J01el MOHOTO KOM-
MOHEHTHOTrO cocTasa rasa (ypasHeHve cocTossHUA AGAS8) 6b1110 cobI04eH0 YCI0BUE HOPMUPOBKK, T. €. CyMMa MOSSPHBIX
[Jonei Bcex KOMMOHEHTOB BCErAa PaBHSAIaCh eayHuLe.

PesynbTarbl KOMMBIOTEPHBIX BbIYMC/IEHNI OTHOCUTE/TBHON MOrPELLHOCTU , %, KOCBEHHOro u3MepeHuss obbema
rasa npu CTaHAapTHLIX YCOBUSIX, BKIOYAs METOAMYECKYIO COCTaBASIOLLYO norpelHoctn bv M, % obycnoBneHHyto BBe-
OEHNEM YC/TOBHO-NMOCTOSIHHbIX BE/IMYMH, ANs1 TOYEK COCTOsIHMA Tabnuupbl B.2 (pabouve ycnosus), npuBedeHbl B Tabniu-
ue B.3. ns pacyeTa 3TOl COCTaBASIOLEN «MCKYCCTBEHHO» B paMKax YMCMIEHHOTO MOAE/IMPOBaHUS ANs cyyasi npuMeHe-
HUS1 ypaBHEHUS cOCTOSAHUA AGA8 Obl/in HE3HAUYUTETbHO U3MEHEHbI BCe MOJISIPHbIE 0N KOMMNOHEHTOB MPUPOAHOrO rasa,
npusefeHHble B Tabnuue b.1, Tak, 4To6bl M3MEHEHWSA NIOTHOCTU NPY CTAHAAPTHBIX YCOBUAX HE NPEBbILIAIN 3asBIEHHBIX
BblILLE.
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Ta6nunya B.3— PesynbTarbl KOMNbIOTEPHbIX BbIYMCIEHUI OTHOCUTE/IBHOW NOrPELLHOCTY M3MepeHus o6bema rasa, co-
OTBETCTBYIOLLEr0 CTaHAAPTHLIM YC/I0BUSIM

Touka COCTOsIHYSA OTHocUTe bHasA NOrPELLHOCTb
NPMPOAHOTO rasa
AGAS8 GERG 91 mog NX19 wmog,
P, MlMa T, K

Yy "% Y.m-% y -% y.m-% y ‘% bVe,M %0
0,6 248,15 1,717 0,095 1,716 0,082 1,715 0,062
3,45 248,15 2,037 0,768 1,989 0,665 1,934 0,528
6,30 248,15 2,903 1,843 2,716 1,602 2,513 1,322
9,15 248,15 4,048 3,045 3,686 2,653 3,389 2,322
12,0 248,15 3,950 3,062 —! —* 3,371 2,445
0,6 301,15 1,704 0,047 1,704 0,043 1,704 0,035
3,45 301,15 1,799 0,350 1,791 0,316 1,779 0,260
6,30 301,15 1,960 0,685 1,936 0,623 1,891 0,513
9,15 301,15 2,153 1,009 2,109 0,923 2,015 0,757
12,0 301,15 2,301 1,252 2,240 1,147 2,099 0,934
0,6 353,15 1,699 0,025 1,699 0,021 1,699 0,019
3,45 353,15 1,736 0,195 1,734 0,170 1,731 0,150
6,30 353,15 1,787 0,364 1,778 0,320 1,768 0,285
9,15 353,15 1,840 0,516 1,823 0,459 1,804 0,408
12,0 353,15 1,880 0,636 1,859 0,574 1,830 0,507

PesynbTaTtbl YAC/IEHHOrO ONpeAesieHnsl OTHOCUTESIbHOM MOTPELUHOCTN KOCBEHHOTO M3MepeHus obbemMa rasa npu
CTaHZapTHbIX YCNOBUSX, NpUBEAEHHbIE B Tabnuue b.3, B coYeTaHUn C aHaUIM30M UCXOAHBIX AAHHBIX, MO3BOMIAT YCTaHo-
BUTb, YTO:

- MpW CHWXEeHWUN JaBfeHns rasa BKa[ COCTaB/IALWMX B MOrPELLUHOCTb M3MepeHnil obbema rasa npu cTaHgapTHbIX
YCNOBUSAX, KOTOPble O6YC/MOB/EHbI MOTPELUHOCTAMU U3MepeHuii (hM3NKO-XMMUYECKMX NapamMeTpoB rasa, YMeHbLUaeTcs;
MOrpeLLHOCTb U3MEPEHUs 06bEMA, OTBEYaloLLEero CTaHAAPTHLIM YCI0BUAM, NMPYU YMEHbLUEHUW AaB/ieHVs rasa B OCHOBHOM
onpegenseTcs NOrpeLiHoOCTAMM n3MepeHuii oo6bema rasa B pabounx ycnoBusix, AaB/ieHs U TemnepaTypsl;

- 3HayYeHWs MOrpeLlHoCTV N3MepeHuss obbemMa rasa, NPUMBEAEHHOTO K CTaHAAaPTHLIM YCNOBUAM, Ha y3/1ax yyeta aKc-
nayatupyembix B 061acTu abCcoMoTHLIX JaBMeHW, XxapakTepHbiX 415 ceTeli rasopacnpegenenus ~ 0,6 MIMa B 3aBucu-
MOCTM OT U3MEHEHWA TeMnepaTypbl rasa MoryTt gocturatb 1,8 % (B 4aCTHOM C/lydae npumMepa pesy/ibTaToB pacyeTos
Tabnuubl B.3);

- pOJSib METOAMYECKON COCTaBAALLEN NOrPeLIHOCTW, 06YCIOBNEHHON NPUBAKEHNEM YCIOBHO-MOCTOSHHbIX BEU-
YMH, BO3PAaCTaEeT C yBe/IMYEHNEM pabdoyero AasneHns; Tak, Npy AaBfieHusX, NoAaepX1BaeMbIX B rasopacnpeienuresibHbIX
CeTsAX, 3Ha4YEeHNs 3TOIN COCTaB/IALLEA MorpeLwHocTn exar B npegenax 0,05 %—1,0 %.

MpumeyaHune — lMpu nonyyYeHUn pesynbTatoB Tabnmubl b.3 NOrpewHoCcT N3MeEPEHNIn AaBIeHUs 1 TeMnepary-
pbl rasa 3a4aloTcs B COOTBETCTBUM C pe3y/ibTataMu NPUMEpPOoB MPUIOXKEHNA A, OTHOCMTE/IbHas MOrPeLLIHOCTb M3MepeHust
obbema rasa TUNOBbIM TYPOMHHBLIM CHETYMKOM B Paboumx yCcroBusiX NPUHMMAaETCs pasHO + 1 %; norpelHocTn usmepe-
HUIA MONSAPHbIX JOSEli KOMMOHEHTOB ONpPeAenstTcs NPUMEHSIEMO MEeTOAMKON M3MEPEHWIA MpU Xpomartorpadmyeckom
aHa/Ii3e; TUMNOBbIE 3HAYEHNS Taknx norpellHocTein npueegeHsl B FOCT P 8.662, (cMm. Takke [4]—I[6]).

Mpy peanusaummn anropuTMOB HaCTOSILLEro CTaHdapTa 4719 pacyeTa MorpelHoCcTM U3MepeHuin obbema rasa, npu-
BEEHHOro K CTaHAAPTHLIM YC/IOBUAM, Ha y3/1ax yyeTa rasa, OCHalLeHHbIX TYPOMHHBIMUY, POTaUMOHHLIMW, BUXPEBLIMU WA
yNbTPa3BYKOBbIMK CUHeTUYMKamu, 6bl10 paspaboTaHo cepTuduumpoBaHHOE nporpammMHoe obecnedeHne (MporpamMMHbIii
komnnekc «fenbta VST»). MNporpammHblil komnneke «fensta VST» no3sonseT onpegenstb daktopbl (Mnv koaduLmeH-
Thl) CKMMAeMOCTH, a Takke NOrpeLuHOCT N3MepeHnin o6bema npu CTaHgapTHBIX YC/IOBUAX HA PeasTbHO IKCM/TyaTupyeMbIxX
y3nax yyeta rasa Ai1s Tpex ctaHAapTM30BaHHbLIX METOO0B onpefeneHns akropa CxXMMaeMocTy npupoaHoro rasa: NX19
mog., GERG-91 MOfl.,AGAS.
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MpumevyaHne — B nporpammHoM Komnnekce «fenbta VST» ypaBHeHMEe COCTOSAHUA npupogHoro rasa AGAS8
peann3oBaHO B NO/IHOM O6beMe U MO3BONSAET ONpeaenaTb Apyrve (U3MKo-XUMUYECKMe napamMeTpbl NPUpoAHOro rasa
Mo ero KOMMNOHEHTHOMY COCTaBy, TakMe Kak CBOOOAHAs 3HEPrusl, IHTas/IbMUSA, SHTPOMUSA, BHYTPEHHAS 3HEPrusi, CKOPoCTb
3ByKa, TEM/I0EMKOCTM MPU NMOCTOSAHHOM AaBfIeHUN 1 MOCTOSHHON TemnepaType, nokasarenb aauabartbl, MI0THOCTL rasa B
paboyrx yCrioBusix 1 haktop CXUMAEMOCTU.
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PekoMeHaaumum no Mexrocy-
[apCTBEeHHOI cTaHAapTM3aLmMm
PMIT 29—2013

FOCT P 8.882—2015

Bubnnorpadus

locyaapcTBeHHas cucTeMa oGecnedyeHust eiUHCTBa M3MepeHuid. MeTponorus.
OCHOBHble TEPMUHBI 1 OMPEAESEHNS

[NpaBuna y4yeTa rasa. YreepxaeHol MuHTonaHepro P® 30.12.2013 r. Ne 961. 3apeructpupoBaHsl B MuHiocte PO 30

anpena 2014 r. Ne 32168

depepanbHbiii 3akoH «O6 0becneveHur egrHCTBa U3MepPeHnin» oT 26 mioHa 2008 r. Ne102-$3

1CO 6976:1995*
(ISO 6976:1995)

NCO 12213-1: 2006
(ISO 12213-1:2006)

NCO 12213-2:2006
(ISO 12213-2:2006)

PekomeHaauun no MeTposIornm
MW 3235—2009

PekomeHgauum no MeTposIornm
MW 2083—90

PekomeHaauum no MeTpoIornm
MW 3350—2011

* NencTtByeT I1SO 6976:2016.

a3 NpupoAHbIin. PacyeT Ten10TBOPHOM CMNOCOBHOCTM, MAOTHOCTU, OTHOCUTESTb-
HOI NAOTHOCTU 1 MHAeKca Bob6a gns cmecn (Natural gas — Calculation of calor-
ic values, density, relative density and Wobbe index from composition)

a3 npupogHbii. PacueT koadhdmumeHTa oxatus. YacTb 1. BBegeHue mn pyko-
Bogswume ykazaHusa (Natural gas — Calculation of compression factor — Part 1:
Introduction and guidelines)

a3 npupodHblii. PacueT koadhdmumeHTa coxatus. YacTtb 2. PacueT Ha OCHO-
Be aHa/mM3a MosnsipHoro coctaBa (Natural gas — Calculation of compression
factor— Part 2: Calculation using molar-composition analysis)

locynapcTBeHHast cucTemMa 06ecrneyveHnst eAMHCTBA M3MepeHWiA. CUETUMKN rasa
TYpOUHHbIE, pPOTaLMOHHbIE M BUXPEBLIE B COCTaBE Y3/10B yyeTa rasa. MeTtoguka
onpeaeneHnst NorpeLwHocT (CyMMapHOi HeonpeaeneHHOCTN) U3MepeHuii 06b-
emMa rasa B peasibHbIX YC/IOBUSIX 3KCM/lyaTaumm y3/oB yyeTa

locypapcTBeHHasi cucteMa o6GecnevyeHus efvHCTBa U3MepeHuid. 3mepeHusi
KOCBEHHblE. OnpefeneHne pesynbTaTtoB U3MEPEHWIA 1 OLEHMBAHNE UX MOrpeLu-
HocTeln

ocypapcTBeHHas cuctema obecneyeHns €OVHCTBa |/|3mepeH|/||7|. CyeTunkm rasa
Typ6VIHHbIe, poTaunoHHbIE 1 BUXPEBbIE B COCTaBe Y3/10B yyeTa rasa. Metoauka
pacyeTa norpewHocTn VI3MepeHVII7I obbema rasa, npmneeAeHHOro K CtTaHAapPTHbIM
yCnoBusam
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