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HAUWOHANBbBHBIA CTAHAAPT POCCUWMCKOW OSOEAEPALUUMU

FocyaapcTBeHHasa cuctema obecnevyeHus eqUHCTBa U3SMepPeHUN
OBBEM MPUPOOHOIO NA3A

MeToguka pacyeTa NnorpewHoCcTU U3MepeHuit o6 bemMa NpUpoaHoOro rasa npu CTaHAAPTHLIX YCNOBUAX.
OCHOBHbIe NONoXeHUs

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

DaTa BBegeHna — 2016—07—01

1 O6nacTb NnpMMeHeHus

HacToawuii cTaHaapT ycTaHaBIMBaeT METOAUKY pacdeTa (OLeHUBaHWS) rpaHuL NorpeLlHocT nsmepe-
HUIA 06beMma rasa, NPUBEAEHHOTO K CTaHAAPTHLIM YCIOBUAM, BKITHOYAs METOAUYECKYH MOrPELIHOCTb N3Mmepe-
HUA o6beMa rasa, oByCMOBMEHHYIO BBEAEHWEM YCMOBHO-MOCTOSHHLIX BenuuuH. MeToauka BKMoYaeT B
Ka4ecTBe OCHOBHOIO afropMUTM YMCTIEHHOTO OLIEHUBAHWSA FpaHuL, NOrpeLLHOCT M 3MepeHuii obbeMa rasa, cooT-
BETCTBYIOLLErO CTaHAAPTHLIM YCIIOBUAM.

HacToawuii cTaHaapT pekoMeHAyeTcs K NPUMEHEHMIO NPY NPOeKTUPOBaHUK Y3M0B y4YeTa rasa, npu npo-
BeJEeHUM MEeTPOOTUYECKOW 3KCNEPTM3bl NPOEKTOB aBTOMAaTU3MPOBaHHLIX CUCTEM y4eTa rasa, a Takke Ana
onpeneneHust pakTUYecKUX rpaHuL, NOrpeLHOCTU n3MepeHns obbema rasa, NpUBEAEHHOTo K CTaHAapTHLIM
YCMOBUSIM, B MPpoOLIecce 3KCMyaTaLmm yanos yyeTa.

2 HopmaTuBHbIe CCbINKN

B HacToswWwem cTaHgapTe UCNoNb30BaHbl HOPMAaTUBHBIE CChINIKA Ha criegylolume cTaHaapThbl:

FOCT 8.611—2013 lNocypapcTBeHHas cuctema obecneyeHus equHCTBa nsmepeHuid. Pacxog v konu-
YyecTBO rasa. MeToguka (MeTo4) U3MepeHuiA ¢ NOMOLLLIO YIbTPa3BYKOBLIX MpeobpaszoBaTenei pacxoaa

FOCT 2939—63 [Masbl. YcnoBus Ans onpeaeneHus obbema

FOCT 15528—86 CpeacrsaunamMepeHui pacxoaa, obbema nnmmacchl NPoTeKaoLWnX XUAKOCTU UTrasa.
TepmuHbI M onpeaeneHus

FOCT 30319.0—96 a3 npupogHbid. MeToabl pacyeTa husnieckux cBoNCTB. O6Lme nonoxeHus

FOCT 30319.1—96 a3 npupoaHbiA. MeToabl pacyeTta pusnyeckux cBoncTs. Onpegenexune pusnyec-
KUX CBOMCTB NPUPOAHOTO rasa, ero KOMMOHEHTOB U NPOAYKTOB ero nepepaboTku

FOCT 30319.2—96 a3 npupogHeiin. MeToabl pacyeTa usndeckux cBoncTs. Onpeaenexue koaddu-
UMEeHTa CKUMaeMOoCTH

FOCT 30319.3—96 a3 npupoaHbiid. MeToabl pacyeTta huandeckux csoncts. OnpeaeneHune pusndec-
KUX CBOMCTB MO ypaBHEHUIO COCTOSAHUS

FOCT 31369—2008 (MCO 6976:1995) a3 npupoaHbIA. BelumcrieHne TennoTbl CropaHns, NIOTHOCTH,
OTHOCUTENbHOW NNOTHOCTU N YKncria Bob66e Ha 0CHOBe KOMMOHEHTHOTO cocTaBa

FOCT P 8.662—2009 lNocyaapcTBeHHast cuctema obecneyeHuss eqMHCTBa UamMepeHuin. Mas npupoa-
Hbl. TepMoauHaMUyeckue cBoOMCTBa rasoBomn asbl. MeTodbl pacyeTHOro onpeaeneHua Ana uenen TpaHe-
NopTUPOBaHUSA U pacnpeaeneHns rasa Ha ocHoBe (pyHAaMeHTanbHOro ypaBHeHNa coctostHus AGAS

FOCT P 8.740—2011 locypapcTBeHHas cuctema obecneveHus equHCTBa uamepeHuin. Pacxog v
KOnM4ecTBo rasa. Metoguka UsmepeHuin ¢ NoOMOoLLbIO TYPOUHHBIX, POTaLMOHHBIX U BUXPEBBIX PACXOO0MEPOB U
CUYETUYUKOB

WU3panne obvumnansHoe
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FOCT P 8.741—2011 locygapcTBeHHasi cucteMma obecneyeHunss eanHcTBa namepeHuin. Obbem npu-
poaHoro rasa. Obwume TpeboBaHNs K METOANKAM N3MEPEHUI

MpwuMedaHwue— Npn NoNb30BaHUM HACTOSILLIMM CTaHOAPTOM LienecoobpasHo NpoBepUTh AeNCTBNE CChINoY-
HbIX CTaHA4apTOB B WMHMOPMALMOHHOM cucTemMe OB6LEero nonb3oBaHusi — Ha oduumansHom canTte PegeparnbHOro
areHTCTBa Mo TEeXHWYECKOMY PEryrimpoBaHnio Y METPOIOrMu B ceTU VIHTEPHET 1nu Mo eXerogHoMy MHOPMaLMOHHOMY
yKasaTento «HaunoHanbHble cTaHAapTbi», KOTOPbIN ONyGNVKOBaH MO COCTOSHUIO Ha 1 IHBaPS TEKYLLErO roAa, U Mo Bbinyc-
KaM eXeMeCsiHHOro MHPOPMaLMOHHOTO yKkasaTens « HaunoHanbHble cTaHgapThl» 3a Tekywmii rog. Ecrnv 3ameHeH cebinoy-
HbIli CTaHAAPT, Ha KOTOPbIN AaHa HEJATUPOBaHHAs CChINKa, TO PEKOMEHAYeTCs UCMONb30BaTh AEWCTBYIOLLYIO BEPCUIO
3TOro CTaHZapTa C yKa3aHUeM BCEX BHECEHHbIX B JaHHYI0 BEPCUI0 M3MEHEeHUI. Ecnn 3ameHeH CebinoyHbIN cTaHaapT, Ha
KOTOPbIN AaHa [aTMPOBaHHas! CCblfka, TO PeKOMEHAYeTCsl UCMONb30BaTh BEPCUIO 3TOr0 CTaHZapTa C yKasaHHbIM Bbile
rogom yTeepxaeHus (NpuHatus). Ecnu nocne yTeepxaeHNs HACTOSLWLErO CTaHAapTa B CCbINOYHbINM CTaHAapT, Ha KOTOPbIN
AaHa AaTVpoBaHHas CCblfka, BHECEHO M3MeHeHWe, 3aTparvBatoLLee NoNoXeHre, Ha KOTOPOe A4aHa CCbirka, TO 3TO MoJIoXKe-
HWe pekoMeHayeTCs NPUMeEHNATb 6e3 y4eTa 4aHHOro 3MeHeHus. ECrnn cebinoyHbIvi cTaHaapT OTMEHEH 6e3 3ameHbl, TO
NosIOXKeHne, B KOTOPOM AaHa CCbifika Ha Hero, peKkoMeHAyeTCsi MPUMEHSITb B YaCTK, He 3aTparvBaioLLen 3Ty CCbISKY.

3 TepMMHbI M onpeaeneHns

B HacTosiem cTaHaapTe npuMeHeHbl TepMuHbl No FOCT 15528 n[1]—[3], a Takke crneaytoLwime TepMUHBI
C COOTBETCTBYOLUUMU ONpeaeneHNsaMU:

3.1 namepeHue dusnyeckon BenUUUHbI: COBOKYNHOCTb onepaLuin No NpUMEHEHUIo TeXHUYecKoro
cpeacTBa, XpaHsawWwero eaAMHULY rsnMveckon BenuYnHbl, obecneunsaolLMx HaxoxaeHue COOTHOWEHNA (B
SIBHOM UIU HESIBHOM BUAE) U3Mepsie MO BENINYMHDLI C ee eJUHULER 1 NofyvYeHne 3Ha4YeHNA 3TON BeNUYNHBI.

3.2 npamoe usmepeHue: MiamepeHue, npn KOTOPOM UCKOMOE 3HaYeHUe husndeckon BenMInHbl Nony-
YaloT HenocpeaCTBEHHO.

3.3 kKocBeHHoe usmepeHue: OnpegeneHne MCKOMOro 3HaueHus PU3NYECKON BENTMYUHBI HA OCHOBaHUA
pesynbTaToB NPSAMbIX USMEPEHUN ApYrnxX MUsn4eckux BeNnYuH, hyHKLMOHaNbHO CBA3aHHBLIX C UCKOMOW BENK-
YMHON.

3.4 pe3ynbTat UsmMepeHus (pUsnYeckon BenUYUHbI: 3HaAYEeHUE BESTIMYUHLI, NOSlydeHHoe NyTem ee
namepeHuns.

3.5 norpellHOCTb pe3ynbTaTa UsMepeHUsa (NOrpelHOCTb U3MepeHUus): PasHocTb (OTKIMOHEeHUe)
pesyrnbTata U3MepeHnst 0T UICTUHHOIO 3HaUYeHUs1 usmepsieMoi (hrsn4ecKon BeNUYNHBI.

3.6 gencTBUTENbHOE 3HAYEHUE U3MepsieMOor BenUuuuHbl: 3HaveHue hnndeckon BENUUNHBI, Nony-
YeHHOe aKCepUMeHTanbHbIM NyTEM 1 HACTOMbKO 6M3K0oE K UCTUHHOMY 3HaYEHWI0, YTO B MOCTaBIEHHON U3Me-
puUTENbHON 3a4a4ve MOXeT BbiTb MCTMOMb30BaHO BMECTO HEro.

3.7 cucrteMaTuM4ecKasi NOrpeLHOCTb U3MEepPEeHUs (CucTemMaTu4eckan norpewHocTb): Coctasnsio-
LLasa norpeLLHoCcTy peaynbraTta U3sMepeHus, ocTaLLascsl NIOCTOAHHOW UMK 3aKOHOMEPHO U3MeHSIIoLLAsacs npu
NOBTOPHbLIX N3MEPEHUAX OLHON U TOW XXe pU3NYEeCcKON BENTUYNHDI.

3.8 cny4yaiHas norpewHocTb n3MmepeHusn: CocTaBnsoWaa NOrpelHoCTU pesynsTara uUsMepeHus,
N3MEeHsIIOLWasica cryYaiHbiM 0b6pa3oM (Mo 3HaKy M 3HAYEHUI0) MPU NOBTOPHLIX N3MEPEHUSIX, MPOBEAEHHBIX C
OANHaKOBOW TWATeNbHOCTLI0, OAHOM 1 TOM e (hnN3NYeCKON BENNYUHBI.

3.9 norpelwHocTbL MeToAa U3MepeHUn (norpelHocTb MeToAa): CocTaBsolas cuCTeMaTU4ecKkon
MorpeLIHOCTM 3MepeHnii, 0B6ycroBneHHas HeCoBepLUEHCTBOM NPUHATOrO MeToAa U3MepeHUi.

3.10 poBepuTenbHble rPaHULbl NOrPELHOCTU pe3ynbTata U3MepeHui: Hambonbliee n HauMeHb-
Luee 3HayYeHUs MOrpeLlHOCTM USMEePEHUA, orpaHMYMBaloLLe MHTepPBan, BHYTPU KOTOPOTo ¢ 3aaHHON BepOosIT-
HOCTbIO HAXOAUTCH UCTUHHOE 3HAYeHNe NOrpeLlHOCTU peayrbTaTa N3MepeHun.

3.11 usMepuTenbHan 3agava: 3agava, 3aKo4aoLWasncs B onpegeneHnn sHayeHus husnyeckomn Benu-
YMHbI NyTEM e U3MepeHusi ¢ TPeByeMOon TOYHOCTLIO B AaHHLIX YCOBUSIX USMEPEHWIA.

3.12 ysenyu4eta: KoMNeKT cpeacTs MamMepeHuid n ycTpoicTs, obecnevmBsaromnin usmepeHue obbema n
napamMeTpoB COCTOSIHWUA rasa Ansl opraHnsaLmmn ydyeTa ero KoNM4ecTBa, a Takke KOHTPOSb U pernctpauumio
pe3yrnbTaToB U3MepeHui.

3.13 ycnoBHo-NocTosiHHaA Benu4uHa: dusndeckas sennyunHa (B obLuem criyyae nepemeHHas), KoTo-
PO Npu peLleHnn NsMepuUTensHOM 3adaqn npunmceiBaeTcs NOCTOSIHHOe 3HayYeHne B 3ajaHHOM UHTepBarne
BpEeMeHMU.

3.14 pacxop rasa: Pusmveckas BenvyMHa, paBHas npegeny OTHOLWEHWUS npupalleHus obbema unm
Maccbl rasa (KugkocTn), npoTeKaoLwmux B TpybonpoBoae (NONHOCTLIO 3aMoSIHEHHOM) Yepes ceveHune, nepnex-
ONKYNSapHOe K HarpaBneHnio CKOPOCTU MOTOKA, K MHTepBaIny BpeMeHW, 3a KOTOPLIA 3TO NpupaLleHue NponsoLL-
1o, NpU HeorpaHUYeHHOM YMEHbLLEHUN NHTepBara BpeMeHMU.

2
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3.15 MrHoBeHHbLIA pacxopf rasa: Pacxod rasa (KMAKOCTU), COOTBETCTBYIOLWMIA onpeaeneHHoMY
MOMEHTY BPEMEeHW.
3.16
chakTop cxxMmaemMocTu rasa: z = V;/V; — oTHoweHWe peansHoro obbema V; nponssonbsHoWh Macchl
rasa, HaxoAsLLUerocs npu onpeaeneHHbIX AaBneHnn 1 TemnepaType, k obbemy V; 3Toil Macchl TOro xe ca-
MOrO rasa, HaigeHHOMY Mo YpaBHEHWUIO COCTOSIHUSA UaeanbHoro rasa npu Tex e yCroBusx.
[FOCT 30319.1, nyHkt 3.2.2, FTOCT 31369, nyHkT 2.8 1 E.2, [4], nyHKT 2.8]
3.17 npeanbHbIN ras: a3, COCTOALNA N3 HEB3aUMOAENCTBYIOWMUX MOMEKy, paccMaTpuBaeMblX Kak
maTtepuvanbHble TOUKN (T. €. MOMeKy bl naeasnbHOro rasa He UMeT pasMepoB).
3.18
ko3addomumneHT cxkumaemocTu rasa K: OTHoLLeHMe hakTopa CkrMMaeMoCTy ra3a, HaxoasLwerocs B pa-
Bounx ycnosusix (p, T), k hakTopy CKMMaeMOCTU STOro e rasa rnpu cTaHaapTHbLIX YCNoBuax (pg, T.); p,
T — abcontoTHoe AasneHne 1 abconoTHasa Temneparypa rasa, K = z/z..
[FOCT 30319.1, nyHkT 3.2.4]

4 O603Ha4YeHNA U COKpaLLeHuUs

B HacToALleM cTaHaapTe NpUMeHeHbl criedytolime 0603HaYeHNs 1 COKpaLLeHUS:

pe — NMOTHOCTL rasa npu cTaHAapTHLIX YCNOBUAX;

Xc0o,» XN, — MOISIPHBIE AONM YITIEKACIIONo rasa 1 asoTa B NPUPOAHOM rase;

x;,i =1,2,..., N— MOnsipHble 0111 KOMMNOHEHTOB NpupodHoro rasa (cornacHo FOCT P 8.662: N =21);
N — uncno KOMMNOHEHTOB NPUPOAHOro rasa;

m — macca nopuuuv rasa;

R — yHuBepcanbHas rasoBas noctosAHHas;

u — MoneKynapHas Macca NpMpoaHoro rasa;

pp — aTMocdepHoe AaBneHue;

p. — abconoTHoe AaBneHne rasa npy cTaHaapTHbIX YCIIOBUSX;

T. — TepmoauHammdeckas (abcortoTHass) TeMnepaTypa rasa npu cTaiAapTHbIX YCrOBUSX;
Pen — BEPXHWIA Npeaen nsmepeHni AaTt4mnka abcontoTHOro (M3BLITOYHOr0) AaBNEeHNs;

Doy — TEKyLUEe N36LITOUHOE AaBNeHe rasa B paboUnx ycriosuax;

t,; — TeMnepaTypa Bo34yxa B noMeLleHNn, rae pasMelleH aTinK AaBJ1IeHUd;

trom — TeMMepatypa, Npu KOTOpol NpoBeaeHa NoBepKa NePBUYHOro U3MepUTeNbHOMo NpeobpasoBate-

ns aBconoTHOTO (UMM M3GLITOYHOrO) AaBIEHNS;
V, — o6beM rasa npu cTaHAapTHEIX YCIOBUAX;

Vc — obbemMrasa npu cTaHOapTHLIX yCNOBUAX, MSMepeHHbII?I C ncnosfib3oBaHUeM yCrioBHO-NMOCTOAHHbIX

BESIMYNH;
V — 06bem rasa B paboymx ycroBusix;
Q — MrHOBEHHOE 3Ha4YeHne 0GbeMHOro pacxoaa rasa;
p — abCconoTHOe AaBneHue rasa B pabovmnx ycrosusx;
T — TepMoauHamuyeckasi Temneparypa rasa s paboumx ycrnosusix, K;
t* — Temnepartypa rasa B pabounx ycnosusix, °C;
t — Bpems;

f,, — MOMEHT BpeMeHM Hauana usMepeHus;

t, — MOMEHT BPEMEHN OKOHUYaHWS USMEPEHUS;

K
1=t —t, — BPeMsi KOCBEHHOro U3MepeHUsi o6bema rasa npu cTaHAapTHLIX YCIoBUAX (OTYETHLIA nepuoa

[t t);

" h;=1t, t:,4] — aneMeHTapHbI 0TPE30K BPEMEHN MeX Yy ABYMsl NOCeA0BaTEIbHbIMA MOMEHTaMM1 BpeMe-
HWUE; UL, | CYUTBIBAHUA PE3YNbTATOB U3MEPEHNI BbIMUCIMTENEM (KOPPEKTOPOM) C NEPBUYHBIX U3MEPUTENBHBIX
npeobpasoBaTeneil AaBneHns, TemnepaTtypbl M ob6bema (B pabounx ycrnosusx);

Z — (paKTop CKMMaeMOoCTV NPUPOAHOro rasa npu pabounx yCrnoBusx;

z. — haKkTop CKMUMaeMOoCTV NPUPOAHOTO rasa Npy CTaHAaPTHLIX YCNOBUSAX;

K=2z/z, — koapPULMEHT CXMMaeMOCTU NPUPOAHOTO rasa;

K* — KO3 DULIMEHT CXKUMaAEMOCTU NPUPOAHOro rasa, NonyYeHHbI C NCNOMb30BaHNeM yCrnoBHO-MoCTOo-
IHHBIX BEMMYUH pe, Xco, WX, (MM MOMSIPHEIX A0NEA KOMMOHEHTOB X;);
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V; — 3HaueHue ob6bema rasa B pabounx ycrnosusx (Tekyllee nokasaHue cyeTdmka, CoOoTBeTCTBYIoWee
MOMEHTY BpeMeHU t));
P — YCMOBHO-MOCTOsIHHAA BEMNUYMHA — MNNOTHOCTb rasa npu cTaHAapTHLIX YCNOBUSIX;

XCOQ_ YCNOBHO-NOCTOAHHAA BENTMYMNHA — MOJTAPHAaA 40NA YIMEKUCNOro ra3a;

XN2 — YCNOBHO-NOCTOAHHaA BeENnM4nMHa — MonsApHaa 40NA a3oTa,

A, — abconioTHaa MeToaNHecKas NorpeLHOCTL KOCBEHHOTo M3MepeHns o6bemMa rasa, NpuBeAeHHOro K
CTaH4apTHLIM YCMOBUSAM, 0ByCcnoBneHHas BBeAeHNEM YCMOBHO-MOCTOAHHbIX BEMUYUH;

8, — oTHOoCUTebHas NOrpeLIHOCTL U3MepeHUs o6bema rasa B pabounx yCrNoBUAX (CUMTAETCA MOCTOSAH-
HOW, He 3aBUCALLIEN OT BpeMeHH);

8, — OTHOCUTENbHas NOrPELUHOCTb U3MEPEHWS U perncTpaLm (Mo kKaHary BbluncnuTenst) abconoTHOro
AaBneHuns rasa (C4MTaeTcs MOCTOSIHHOW, He 3aBUCSILLEN OT BPEMEHW);

Yp — MpVBeAeHHas NorpeLlHoCTb NepBAYHOro U3MEPUTENBHOTO npeobpasoBaTens abcontoTHOro (unn
|/|36b|Tquoro) AaBleHus;

5 bt — OTHOCUTEMNbHAs NOrPELIHOCTE U3MepeHUs abCconoTHOrO (M36BITOMHOTO) AaBNEeHUs rasa nepBuy-
HbIM VIBMepIATEJ'IbeIM npeobpasoBaTenem;

1) b2 — OTHOCUTEIbHAs AOMOMHNUTE bHAS MOrPELUHOCTb MePBUYHOTO N3MEPUTENBHOTO npeobpaszoBaTens
p,aBneva CBsi3aHHasi C U3MEHeHNeM TemnepaTypbl OKpyXatoLLen cpeabl;

6p3 — OTHOCUTENbHasA NOrpeLUHOCTb NoKasaHWi 1 perncTpauumn abCconoTHOro (M36bLITOYHOMO) AaBNeHUs
no KaHany BblMUCNTENs;
8,p — OTHOCUTEMNbHASA NOrPELIHOCTb U3MEepPeHs aTMocdepHoro gaBneHus;

Ype) — MPVUBEAEHHAs NOrpeLlHOCTL nokasaHuin U perncTpaummn abconoTHOro (M3BLITOUHOTO) AaBNEeHUs!
no KaHany BblMUCIUTENS;

87 — OTHOCWTENbHAas NOrPeLLHOCTL U3MEPEHNA U perucTpauuim (Mo kaHany BeluucnuTenst) abconoTHon
TeMnepaTypbl rasa (C4MTaeTCA NOCTOSAHHON, HE 3aBUCALLIEN OT BpeMeHN);

871 — OTHOCUTENbHAsA MOrPELUHOCTL M3MEePeHNA abConoTHON TeMnepaTypbl rasa nepBUYHLIM M3Mepu-
TenbHbIM NpecbpasoBaTenem;

8 — OTHOCUTE bHAas MOrpeLlHOCTL MoKasaHWM U perncTpauum abeomnioTHOW TemnepaTtypbl rasa no
KaHany Bel4YMCNUTENs;

&y — OTHOCHTENbHAA MeTOAMYECKas NOrPELHOCTL peanusauun anroputMa UsmepuTenbHoON 3agaun
KOCBEHHOTO MamMepeHus obbema rasa Npu CTaHAapTHLIX YCIIOBUAX BbIYUCANTENEM B COCTaBe y3na yveTta
(MeToaMYeckas NOrpeLlHOCTb BbIYUCUTENSA);

Spc — OTHOCUTENbHasA NOrpeLHOCTb U3MEepPEHNst MIMOTHOCTU rasa Npu cTaHAapTHLIX YCoBUAX (CHUTaeT-
CS NOCTOAAHHOM, HE 3aBUCSILLIEN OT BPEMEHMN);
5XC02 — OTHOCUTENbHAsA MOrPELUHOCTb U3MEepEHUsl MOJISIPHOW AO0NWU YrMeKUCNnoro rasa (cyntaetca

NMOCTOAHHON, He 3aBUCSLLE OT BpeMEHN);
SXNZ — OTHOCUTENbHAsA MOTPELUHOCTL U3MEPEHUsI MOJISIPHON 40NN a30Ta (CHATAETCA NOCTOSAHHON, He

3aBuCsLLEN OT BpeMeHn);

8 M — MeToaMYeckas COCTaBIIsoLLAA OTHOCUTEIEHOM MOrPELIHOCTU KOCBEHHOTO ONpeAeneHns Koad-
bULIMEHTa CXIMaEMOCTI NPUPOAHOIO rasa;

8y M — MeToauuyeckasi cocTaBnstoLas OTHOCUTESLHOMN NOrPELIHOCTU U3MepeHusa obbema rasa, cooT-
BETCTBYHOLLEro cTaHAapTHBIM YCIIOBUSAM, 0BYCNOBNEHHasi IPUMEHEHUEM YCIMOBHO-NOCTOAHHBIX BEIUYUH;

8y, — OTHOCUTEbHAs MOrPELIHOCTL KOCBEHHOTO U3MepeHUs o6bema rasa, COOTBETCTBYIOWErO CTaH-
AapTHBIM YCIIOBUAM;

8., — CyMMapHas 0THOCUTenNbHas NOrpellHOCTL pesyrbTaTa KOCBEHHOro nsmepeHna obbema rasa npu
CTaHAapPTHbIX YCNOoBMUAX, 0OyCnoBreHHasi NOrpewHoCTsIMU onpeAeneHna MONAPHBLIX AONEeN KOMNOHEHTOB,
XapaKTepu3yoLwnx cocTas rasa;

Ay, p By, p) — abcornioTHast (OTHOCUTENBbHAsA) COCTaBNAIOLAA NOrPELIHOCTN KOCBEHHOTO U3MEePeHUst
o6bemarasa Npu cTaHgapTHBIX YCIOBUSIX, CYLWECTBYOLWas BCreACTBUE NOrPeLHOCTU U3MepeHUs abcontoTHo-
ro AaBfeHus;

Ay, 1 (dy, 7 ) — abcontoTHasi (0THOCUTENbHaNA) COCTaBIIsIOWAA NOTPELIHOCTU KOCBEHHOTO U3MepeHUs
obbemarasa npm CTaHA4apTHbIX YCIoBUsIX, 06YCNOBNEHHaA NOrPeLlHOCTbI0 U3MepeHUs abConioTHOM TeMnepa-
TYpbI;

Ay, x; By, X ) — abconoTHas (OTHOCUTeNbHaNA) COCTaBNsAOLWANA NOrPELIHOCTU KOCBEHHOMO U3MepeHUs!
obbema raéa npm CTaHAApPTHBLIX YCNoBUsX, KOTOpaﬂ UMeeT MeCTO 13-3a NOrPeLHOCTU U3MePEeHUA MOMAPHON
A0 j-ro KOMMOHeHTa npupoAHoro rasa; j= 1,..., 21 (cornacHo FOCT P 8.662: x; =X, , X, = X0, );

4
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8y, p, — OTHOCUTENbHAsA CocTaBMAIOLLAs NOrPELIHOCTI KOCBEHHOTO U3MePeHNS o6bema rasa npu cTaH-
OapTHBIX YCIOBUSAX, CBA3aHHas C MOrPELIHOCTbLI0 M3MepeHNsi IOTHOCTW MPU CTaHAapTHBIX YCIOBUAX (MCMOosb-
3yeTcs Npu onpegenexHnn koadduumeHTa cxmmaemocTy no metogam NX19 moa. nnm GERG-91 mog. ).

5 O6wue nonoxeHus

5.1 KonuyecTBo NpMpoaHoro rasa onpegensetcs 3HayeHMeM ero o6bema npu cTaHAapTHBIX YCIoBUSIX,
NocTaBNEHHOro NoTPebuTeNsM 3a OTYETHbI Nepnos BpeMeHM!.

5.2 CraHgapTHble ycnosust onpeaeneHsl B FTOCT 2939 n coctasnatoT p, = 101,325 kMa; 7,=293,15K.

5.3 [OnsayanoBy4deTa rasaHa 6ase TypOUHHbIX, POTALMOHHBIX, BUXPEBbIX U YNbTpa3ByKoBbIX Npeobpaso-
BaTernei pacxoaa, OCHaLleHHbIX cpeacTBaMu U3MEPEHUIA AaBNEHNS U TEMMepaTyphbl, a TakKe 3MeKTPOHHbIMK
KoppeKkTopamm (BbMUCIIUTENAMUK pacxoaa, obbema) NpuBeaeHue U3MePEHHOro B paboumnx ycnosusax obbema
rasa K CTaHOapTHbIM YCNOBUAM OCYLLECTBSIOT C UCMNOMb30BaHNEM YPaBHEHWUSI COCTOSIHWSA pearibHbIX ra3oB B
cooTBeTcTBMM ¢ TOCT 30319.1,TOCT 31369,TOCTP 8.741,NOCT 8.611,TOCT P 8.740 n [4], [5]

pv=z"RT. (1)
0
5.4 O6beMm rasa, nsmMmepeHHbI B paGounx yCroBUsIX, NPUBOAAT K cTaHAAPTHLIM YCNoBUsIM No opMye
v, =v Pl (2)
pTK

rae K= z/z, — koaduuneHT cxxmMaeMocTy raza.

KoachdpmumeHT cxmmaemMoct nprpodHoro rasa B obLuemM criydae 3aBUCUT OT NapamMeTpoOB COCTOSIHUA:
abCconoTHOrO AaBneHnss 1 abconoTHON (TepPMOAMHAMUYECKOW) TeMnepaTypbl, a Takke OT KOMMOHEHTHOro
cocTasa NpupoaHoro rasa.

5.5 MpakTu4eckn KOCBEHHEIE n3MepeHns obbema rasa npu cTaHgapTHBIX YCIoBUsIX No hopmyne (2) Ha
ysnaxydeTarasanotpeburenen B KOMNAeKTaumm no 5.3 BbINOHAOT C UCNOMb30BaHUEM YCIIOBHO-NOCTOSIHHBIX
BENNYNHPG, XCo,» XN, V1P, €CNN abconoTHoe AaBneHne U3MepPSIIoT Kak CyMMY U3BbITOUHOTO MaTMoctepHoro
AasneHnin. NsbbiTouHoe gaBneHUe UaMepsieTcsl NepBUYHBIM NpeobpasoBaTenieM HenpepbIBHO, U COOTBE-
TCTBYIOLWME pe3ynbTaThl MOCTOSAHHO (C YacTOTON onpoca) NOCTynarT B BblMUCAUTENL 06BbEMHOrO pacxoaa.
3HaueHne aTMoctepHOro AaBneHUA Nepruognu4ecku BBOAUT B BbIMUCAUTENb onepaTop Kak yCNoBHO-NOCTOAH-
HY0 BENUYUHY, COOTBETCTBYIOLLYIO onpeaeneHHOMY nepuoay BpeMeHn. Mpu paccmoTpeHnn NoaHoro KoMno-
HEHTHOrO COCTaBa rasa yCNoBHO-NOCTOAHHLIMIA BENMYUHAMU ABNAIOTCA MONAPHBIE AONN X;, j=1,.., N, Bcex
KOMIMOHEHTOB.

5.6 BnusiHne NnpubnkeHUA yCnoBHO-NOCTOAHHbBIX BEMIUYWH Ha Pe3ynbTaT KOCBEHHOrO N3MepeHNs 06b-
ema rasa npu cTaHgapTHBIX YCIOBUSX 3aBUCUT OT Tpex (hakTopos.:

- 4YacToTbl BBOAA NEPUOANYECKN U3MEPAEMBIX BENUYNH;

- cnocoba 06paboTkun nepuoanIeckn U3mepsieMbIX BENINUMH B BblUUCIIUTENE;

- 3HayeHun koahPULMEHTOB BNUAHUA NOrPeLLHOCTEN NePUOANYECKNX N3MEPEHWNIA BEMTUYUH Ha pe3yrib-
TaT KOCBEHHOIo n3MepeHusi obbema rasa.

5.7 Mpu crauuoHapHoM TeyeHUW rasza B TpybonpoBoae paseHcTBa (1) v (2) cnpaseanvsbl ANs NPoUs-
BOSIbHOTO MOMEHTa BpeMeHU B Nio6om nonepeyHom ceveHun Tpybonposoaa.

6 MeTtoa usmepeHusi o6bLemMa raza npy cTaHAAPTHbIX YCNOBUSAX C MOMOLbLHO
CYeTYMKOB rasa (pacxoQomMepoB)

6.1 O6beM rasa npu cTaHaapTHLIX YCIIOBUSIX Ha y3Nnax y4eTa, OCHaLLEHHBIX TYPOUHHBIMU, POTaLMOHHBI-
MW, BUXPEBBIMU UINW yIbTPa3BYKOBLIMU CHE TYMKAMM ra3a v MMetoLLMX KoHUrypaumio no 5.3, ABnaeTca pesynb-
TaTOM KOCBEHHOM0 U3MepeHust, NpeAcTaBNeHHoro B obem suae hopmynon (2).
6.2 Mo onpegeneHunio 06beM rasa B pabounx ycnosusix sBNAETCA MHTErpanom pacxoaa, T. . cnpasea-
NUBO BbIpaXXeHUe
iK (3)
V= j qdt.
iH
PaccmaTtpuBaeMble CHETYMKM ra3za U3MEPSAIOT He MIHOBEHHbIW pacxof rasa, a ycpeQHEeHHbIn pacxod,
KOTOpPbIV NPY CTaLMOHAPHOM TeYeHUN paBeH 06beMy, NpoxoasLieMy Yepes nonepeyvHoe ceveHne Tpybonpo-
BOAa B eAnHULY BpeMeHW. B aToM criyyae BoipaxkeHue (3) npuHumMaeTt sug
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Vi=q;h; (4)

roe h;— anemMeHTapHbIA OTPE30K BpeMeH Mexay ABYMS NocrneaoBaTebHbIMU i Ui+ 1 CYUTbIBAHUAMU BblYMUC-
nutenem sHaveHui Vi, p;, T,

6.3 OTueTHbI Nepuof [t,, {,] MOMEHTBI CHMTLIBAHUA BLIYUCTINTEIeM 0Bbema pesynbTaTos U3MepeHni
napamMeTpoB NOToKa pas3busaloT Ha N 3NEeMeHTapHbIX OTPE3KOB BpeMeHU, COCTaBMNAILMX B CyMMe BpeMsi
namepeHusi t. B 3ToM cniyqae 06 beM, U3MepeHHbIN Npu pabounx ycrnosusix 3a Bpems 1, byaeT BbipaxeH dopmy-
nown

SV (5)

6.4 Kaxpoe cnaraemoe B chopmyne (5) — anemMeHTapHbI 06bem V;, COOTBETCTBYIOLMIA MOMEHTY Bpe-
MeHM {; N 3nemMeHTapHOMY OTpesKy BpeMeHu hj, MPUBOASAT K CTaHAapTHBIM YCTIOBUSIM No hopmyne (2) 1 B 3TOM
cnyyae o6beM rasa B cTaHAapTHBIX YCMOBUSX onpeaenstoT no popmyne

n : 6
Vc = ZVI pl7;2 . ( )
i=1 chKi

KoadpuumeHT cxnmaemoctu rasa K; B hopmyne (6) paccumteizatot no FOCT 30319.2 (meToabl NX 19
moa. unn GERG-91 mog.) unnno FOCT P 8.662, unu FTOCT 30319.3 (ypaBHeHuWe cocTosiHWA AGAS).

Tak kak pesynbTaTbl U3MEePEeHUA MOMSPHBLIX A0MNe KOMMOHEHTOB 1 NAIOTHOCTU rasa Nnpu cTaHgapTHbIX
YCINOBUSX, KOTOPbIe HEOBXOAUMBI AMNs pacyeTHOro onpeaeneHus K;Ha paccMaTtpusaembixX y3nax yyeta (5.3),
He MoryT 6bITb MONyYeHbl B peansHoM MacluTabe BpeMeHn, To opMyny (6) Ang pacyeta obbema rasa B CTaH-
AapTHbIX YCOBUSIX UCMOML3YIOT B NPUBAMKEHUN YCIIOBHO-NOCTOSIHHBIX BeNUYUH (5.5).

7 CocTaBnsiowme NOrpewHoCcT! pesynbTaTta MusMepeHusi o6bema rasa,
COOTBEeTCTBYIOLLEro CTaHAAPTHLIM YCNOBUAM

7.1 OcHOBHbIMW COCTaBMSAOLWMMI NOTPELLHOCTM pesyfbTata uaMepeHus obbema rasa npu ctaHgapT-
HbIX YCIOBUSIX ABMAOTCSA:

- NOrpeLLIHOCTb cHeTYMKa N3MepeHUus obbema rasa;

- NOrpeLIHOCTb NePBUYHOrO NpeobpasoBaTens TemnepaTtypsbl;

- NOrpeLLIHOCTb NePBUYHOro NpeobpasoBaTens AaBNeHUs;

- MeToAMYecKkas MorpelHocTb onpeaeneHns koaduumeHTa CXMMaemoCcTU MPUPOAHOro rasa no
rOCT 30319.2,IOCT 30319.3,TOCT P 8.662 1 [5], [6];

- mMeToaunyeckas MOrpelHocTb uU3MepeHua obbema rasa, obycroBrieHHas MpUMeHeHWeMm YCroB-
HO-MOCTOAHHBIX BENUYNH (NMOTHOCTU NPU CTAHAAPTHLIX YCIIOBUSIX, MOMSIPHBIX 4OMNEe YrNekncroro rasa uasora
UK BCEX KOMNOHEHTOB rasa, aTMocepHoro AaBneHus);

- NorpewHocTb pacyeta obbema rasa npu cTaHAapTHbIX YCIIOBUSIX BbIUUCTIUTENEM;

- NOrpeLHOCTb PErncTpaLumn BLIMUCIIUTENEM pe3yrbTaToB U3MePEeHUsl aBIeHNs!;

- NOrpeLHOCTb PErnMcTpaLnm BbIYUCIUTENEM pe3yibTaToB U3MepeHns Temneparyphbl.

Ecnu npuseaeHHble cocTaBnsiowmMe NorpewHoCcTU U3BECTHbI (3aAaHbl, HalaeHbl NyTeM BbIMUCNEHWUA,
yKasaHbl B TEXHUYECKON JOKYMEHTaLUuM U T. A4.), TO B 3TOM Cllydae MOXHO OL€HUTb rpaHuLLbl JOBEPUTESNbHOTO
MHTepBana norpeLHOCTA M3sMepeHusi o6beMa rasa, COOTBETCTBYIOLLErO CTaHAapPTHBLIM YCIOBUSIM.

7.2 Yucnosble 3Ha4YeHUs1 rpaHUL, BCeX BbllLeyKa3aHHbIX COCTaBNSIOWMX MOrpewHoCcTU pesynbTaTa
nsMepeHusi obbema, KpoMe MeTOANYECKON NOTrPeLIHOCTU n3mMepeHusl obbema, Bo3HUKaloLWen BcneacTsue
NpUMeHeHUs YCOBHO-NOCTOSIHHBIX BENMUYUH, MOXHO YCTaHOBUTL Ha OCHOBaHWUN TEXHUYECKON U HOPMaTUBHOW
AOKYMeHTaLMn Ha cpefcTBa U3MepPeHUn U TabnNnYHbIX 3HaYEeHUIn MeTOAUYECKON NMOrPELHOCTU pacHeTHOro
onpeaeneHus koadduumeHta cxumaemoctn (FTOCT 30319.2).

7.3 Yucnosble 3Ha4YeHUs1 rpaHUL, METOANYECKOI MOrPELUHOCTU KOCBEHHOrO U3MepeHus obtema rasa,
COOTBETCTBYIOLLEro CTaHA4apTHLIM YCIOBUAM, 06yCNOBNEHHOM! NPUMEHEHUEM YCITOBHO-NOCTOAHHLIX BENUYUH
(panee — MeToANYECKON COCTaBNAIOLLEN NOrPELUHOCTH), ONpeAensitoT Mo HAaCTosILLLEMY CTaHAAPTY.

8 MeToauueckas COCTaBnAOLWAA NOrpeLlHOCTH pe3ynbTaTa M3sMepeHuin o6Lema
rasa, COOTBETCTBYIOLUErO CTaHAAPTHbLIM YCIOBUSIM

8.1 OueHuBaHWe MeTOAMYECKON COCTaBNAOLWEA NOrPeLIHOCTU peaynbTaTa usMepeHns obbema rasa,
COOTBETCTBYIOLLEro CTaHAAPTHLIM YCIIOBUAM, NMPOBOAAT C UCMONb3oBaHUEM hopMyTbl (6).

6
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8.2 MpuHumatoT:

V,* — pesynbTaTbl M3MepeHuin obbema rasa npu cTaHaapTHBIX YCIOBUSX, NonyyeHHble no opmyne (6)
B NPUBAMKEHNN YCIOBHO-MOCTOAIHHBIX BENIMYWH: NIOTHOCTYW rasa npu CTaHAapTHBIX YCNOBUSX p,, MOMSAPHBIX
Aonei yrnekucnoro rasa 1 asota (MM MOMSIPHBIX JoMel KOMMOHEHTOB), COOTBETCTBYIOLLMX 3NeMeHTapHoOMY
OTPesKy BpeMeHu h;, Ha OCHOBaHUN Pe3ynbTaToB U3MEePEHWA OaBNeHUs p;u TemnepaTtypbl T

V, — pesynbTaThl onpegeneHnst obbema rasa npu ctaHOapTHLIX YCNOBUAX, NonyyYeHHbIe o opmyne
(6) ¢ NprMeHeHreM hakTUHecknX 3Ha4YeHM NI0THOCTM rasa Npu cTaHdapTHLIX YCNOBUSX pg, MOMAPHBIX AOMEN
YrNeKk1crnoro rasa v asota (Ui MOMsIpHbIX AONEN KOMMOHEHTOB), COOTBETCTBYIOLLMX 3/1eMEeHTapHOMY OTPe3Ky
BpemeHu h;, Ha OCHOBaHWN Pe3ynbTaToB U3MEPEHW AaBneHus p; 1 TeMnepaTtypbl T

8.3 3HaueHve obbema rasa V, cuMTaloT ero AeNCTBUTENbHBIM 3HaYeHneMm, T. e. V,, , = V.. Batomcnyyae
aBCoMIOTHY0 METOANYECKYHO MOrPELIHOCTL KOCBEHHOMO M3MepeHns obbema rasa, COOTBETCTBYIOLLEro cTaH-
AapTHbIM YCIIOBUSIM 4A,,, 0ByCMOBEeHHY0 BBEAEHWEM YCOBHO-NOCTOSHHBIX BENIMYMH, onpeaensitoT no gop-
myne

A=V -V (7)
OueHuBaloT cBepXy MofyIb pasHocTu |V*, — V| c ucnonbsosaHnem popmynsl (6)

* *

n e . * _K.
Ve = Vel =[SV L - L ooy, 7| <max) K< enl | 2 Yir(py, 1y f = max) K < <t v,
i1 \Kk K K; =1 Ki
(®)
rme flp; T)=2L. L
o T

8.4 OueHky cBepxy abcontoTHON MeTOAMYECKOM NOrpeLHOCTU U3MepeHUii obbema rasa, NnpUuBeAeHHOTo
K CTaHAaPTHLIM YCIOBWAM, BO3HWKaIOWENA 13-3a NPUONWKEHNUS YCITOBHO-MIOCTOSIHHBIX BENTUYMH, BbIpaXaloT B
BMOe HepaBeHCTBa

K -K* 9
A, = |Vt = V| <V, max (‘K—*|, telt, tl). ©)

8.5 HepaeHcTBO (9) 03HAYaeT, YTO OTHOCUTESNbHOE PacXOXAeHUe pe3ynbTaToB UsMepeHuin obvema
rasa, COOTBETCTBYHOLLEro CTaHAaPTHLIM YCIIOBUAM, NOSYYEHHBIX C NPUMEHEHNEM YCNOBHO-NOCTOAHHBIX 3Ha-
YEHWin BENMWYMH U B peanbHOM MacwTabe BpeMeHW, onpeaenseTca OTHOCUTENbHON Pa3HOCTLIO 3HAYEHWUIA
koacbuLMeHTa CXMMaeMoCTH, HAMAEHHOTO C NPUMEHeHUeM PakTUHECKUX N YCITOBHO-MOCTOAHHBIX 3HAYEHUIA
BEUYMH, OT KOTOPbIX 3TOT KO3 (PULUEHT 3aBUCUT.

8.6 KoathdnumeHT cxxnmaemoctn gonyckaetca paccuuTbiBaTe no metogam NX19 moa. unu GERG-91
MoZ. (HenonHbIA koMmmnoHeHTHbI cocTas, FOCT 30319.2), unu AGAS8 (NONHBIA KOMNOHEHTHBIN cocTas,
FOCT 30319.2,FOCT P 8.662, cm. Takke [5],[6]).

9 OueHka MeTOANYECKOW COCTaBNAOLWEN NOrpeLlHOCTU pe3ynbTaTa U3MepeHUn
o6bemarasa, CooTBeTCTBYHOLEro CTaHAAPTHbLIM YCNOBUAM, NPU UCNONb30BaHUMU
ypaBHeHun coctosiHiusi NX19 moa. unu GERG-91 mog.

9.1 OueHky oTknoHeHus |K— K*| B HepaseHcTBe (9), nonaras ero MasnbiM, yAo6HO NpoBeCTN Yyepes pas-
noxeHue B pag Tenopa yHKuMK, onuckiBaroLwen 3aBUCUMOCTb KoaduLmneHTa ckmmaeMocTy OT napameT-
poB NpupogHoro rasa. icnonb3oBaHue Takoro pasnoXeHus npakrnyeckn acheKkTMBHO, eCruv Aist KOCBEHHOTO
onpeaeneHus gaktopa (koachduumeHTa) cxumaemocTu ncnonbaytotess metoasl NX19 mog. unu GERG-91
mog.noFOCT 30319.2. B cooTBETCTBUM C 3TUMKN MeToAaMn pakTop (KoahULMEHT) CKUMaeMOCTU NPUPOaHO-
ro rasa 3aBUCUT NULLb OT a6CONMOTHOrO AaBneHnsa, abcontoTHOM TeMnepaTypbl, MIOTHOCTU NPU CTaHAAPTHBLIX
YCNoBusX, a Takke MonsipHbix aonein CO, 1 N,. MNNoTHOCTL rasa Npu cTaHAaPTHLIX YCMOBUSIX, MOMSIPHLIE 0NN
CO, n N, gonyckaeTtcs NnpUHUMaTh 3a yCroBHO-NOCTOAHHLIE BeNuYuHbI. CriejoBaTenbHO, UICKOMOE pasroxe-
Hue koaduuneHTa CKMMaeMoCTU B psii AOCTaTOMHO NPOBECTMU MO NepeMeHHBLIM (NapaMmeTpam), BKIovato-
LLIUM TONbKO MIIOTHOCTL rasa Mnpu cTaHAapTHLIX YCNOBUAX U MonsipHble fom CO, u N,. BeiNonHue uckomoe
pasnoXeHue A0 YNIEHOB NepBOro Nopsiaka ManocTu BKNOYUTENBHO B OKPECTHOCTU TOUKU, COOTBETCTBYIOLLEN
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MOMEHTY BpeMeHn =1, (3TOT MOMEHT BPEMEHMN ONpeaensieT 3Ha4eHUs nepemeHHHXp’é X%, Py Ty 1= CO4, Nb),
nony4um criegytollee HepaseHcTBO (cM. [7])

V *
g<max 19K t e[ty tc]|- max |Apg| + max 1_oK Jtelttc]| -max|Axce,| +
A K op. K dxco, (10)
1 0K
+ max| |— Jteltyt -max |[Axy, |.
K XN2 [H K] | N2|

9.2 HepaseHcTBO (10) NnpeacTaBnseT oLeHKY MeTOANYECKON COCTaBMAIOLLIeN NOrpeLHOCTU KOCBEHHO-
ro uamepeHusi 06bema rasa npu ctaHAapTHbIX YCNOBUSIX, 0BYCNOBNEHHYO UCMOMb30BaAHNEM YCIOBHO-NOCTO-
SIHHBIX BEMIMYUH pe, Xco, U X, [pU NPakTUHECKoM MPUMEHEHN OLEeHKM (10) MakCMMyMbl 4YacTHbIX

MPOUSBOAHBLIX KO3 pULMEHTa CKMMaeMOCTU MPUPOAHOro rasa M PasHOCTeN BENMYMH Ap. = p. — Pg;
AXco, =Xco, —Xco,;AXN, = XN, — XN, BbiOWpaioT B rpaHuLax oTpeskaspemenult,, f,] (spemeHn usmepeHus

WU pacyeTHOro Nepuoaa).

9.3 [Ans nonyvyeHuns YNCnoBbIX pe3ynbTaTos (10) pekoMeHAyeTcA YacTHbIE NPOM3BOAHbIE KoadhduLmeH-
Ta CKUMAeMOCTU MO NEPeMeHHBIM  pg, Xco,, XN, B Ka)KAOW KOHKPETHOW TOYKe paccyuMTbiBaTb YMCIIEHHO,
MCMNOoNb3ys aHaNUTUYECKUEe 3aBNCUMOCTW, XapakTepHble ans Metogos NX19 moa. n GERG-91 moa. [ing uuc-
NeHHbIX pacveToB 3HaYeHWI NPOU3BOAHBLIX BBOAAT paBHOMEpHbIe pasbueHusa ocen p, Xco, 1 XN, OnuHbl
0Tpe3KoB paszbueHnin (qnameTpbl pasbueHuin) onpeaensoT Kak pasHoOCTU

Apc = pc,k+1 ~Pec,k
AXco, =Xco,k+ 1~ %XC0,k (1
AXN, = XNy k1™ XNk
rae K — TekyLuMin HoMep TOYKU pasbueHns (yana o4gHOMEPHON YUCITOBOWN CETKM).
[na BBeAEHHbIX paBHOMEPHbIX YACTOBLIX ceToK (11) BAONL OCei p., X, U Xy, YaCTHbIE NPOU3BOAHLIE

NepBoro nopsiaka oT KoadhmLIMEHTa CXUMAEMOCTM MOTYT BbITh anNNPOKCUMUPOBaHbI NPUBAKEHHBIMK pas-
HOCTHBIMUW OTHOLLIEHUSIMU (MO ONpe/eneHno NPOU3BOAHON)

K _K(pc k11:XC00: XNy ) — K(Pck,Xcoz,XNZ)

apc Pec,k+1 ~Pc,k
K _Kipe: Xco, k1: XN, ) ~K(Pes XCo, ko XN, ) (12)
dxco, XG0y, k+1 ~XCOp,k

oK _Klpc, Xco,s XNy, k1) = Kpe: X604, XNy k)
OXN, XNy, k1~ XNp, k
9.4 3HaveHus KoadULMEeHTa CKUMAEMOCTU NPUPOAHOrO rasa BLIMUCHAIOT C MOMOLLbLIO MeTOAOB
NX19 mog. nnn GERG-91 moa. B 3aBUCUMOCTU OT ANanasoHOB M3MEeHeHU TepMoaNHaMUYeCKUX NapaMeTpoB
cocTosHus rasa. Metoabl NX19 mog. u GERG-91 moa. no FOCT 30319.2 nmeroT MUHUManbHY0 OTHOCUTE -
HYI0 MeTOAMYECKYIO NOrpeLlHOCTb KOCBEHHOIo onpedenerus koadduumneHTa cxumaemoctn +(0,11—0,12) %
npuv cobnogeHnn HUXKeCNEayoLWMX OrpaHUYEHNIA:

NX19 mog. 0,66 <p,< 0,70, kr/m3

GERG-91moa. 0,66 <p,<0,75, kr/m3
250<T<340,K 0,1<p<3,0,MMNa
0,0< Xco,< 0,15 0,0< XN, <0,15.

YacTHble npoussodHble no cdopmynam (12) paccunTbiBaloT AN KXKAON TOYKM pasBueHnn oTpeskos
N3MeHeHMUI BeNUYUH p, Xco,M XN,» COOTBETCTBYIOLIMX OTHETHOMY NEpPUOAY BPEMeHMU. 3aTem, B npegenax
3ajaHHbIX OTPE3KOB U3MEHEHNS BENMYIH Pes Xco, XN BbIOMpPalOT MakcMMarbHble 3Ha4YeHUs1 YaCTHBIX MPOnN3-
BOAHBIX, KOTOPLIE MOACTaBMAT B HepaBeHCTBO (10) Ans NonyyYeHUs YUCMOBON OLEHKN MEeTOANYECKON
COCTaB/SIOLLEN MOrPELLUHOCT KOCBEHHOMO U3MepeHns o6bema rasa, NpUBeAEeHHOro K CTaHAapTHBIM YCIoBU-
AIM, KoTopasi obycnosrieHa BBeA€HNEM YCIIOBHO-MOCTOSHHbIX BEMTUYUH.
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10 OueHKa NorpewHoOCTU KOCBEHHOTro U3MepeHus o6 bema rasa,
COOTBETCTBYIOLLEro CTaHAapTHLIM YCNOBUAM, Ha peanbHO 3KCNNyaTUpyeMbIX
y3nax y4yeta npm ucnosrib3oBaHUM ypaBHeHUN cocTosiHna NX19 moa. unu
GERG-91 moga.

10.1 OueHuBaHWe rpaHuL, NOrPeLIHOCTU KOCBEHHOMO U3MepeHus obbema NpUpoaHOro rasa, CooTBeT-
CTBYIOLLIErO CTaHAaPTHbLIM YCIIOBUSAIM, Ha Y3Nax yyeTa, YKOMNEeKTOBaHHbIX B COOTBETCTBUM € 5.3, Npu Ucnonb-
30BaHUK 4nsa pacyeTa KosdduLmMeHTa CKMMaeMocTn ypaBHeHnn cocToanua NX19 moa. unu GERG-91 moga.
BbINOSHAOT Mo popmyne (6), 3anMcaHHoN B BUAe

n pT
Ve =3 Vi—eee—Pile .
i=1 Pc iK(p/" i’pC,i‘XCOZ,i'XNQ,i)

(13)

B cdopmyne (13) npuBeaeHa yHKUMOHANbHAA 3aBUCUMOCTb KoadhduLmMeHTa CKUMaeMoCTU OT husnyec-
KUX BENNYUH, XapakTepHasi Ans1 ypaBHEHUA cOCTOAHUA npupoaHoro rasa NX19 moa. u GERG-91 moa.

10.2 Bxogsume B opmyny (13) 4nicrnosble sHaUeHNA PUNHECKNX BeNu4uH V;, T, p;, Xco, XN, ABNAOTCS
pesynbTatammn NPsaMbIX U3MEPEHU U, Kak CneacTBUe, U3BECTHBI C HEKOTOPLIMW NOrpellHOCTAMN. [Ans oue-
HUBaHWs rPaHNL, MOrPELLHOCT N KOCBEHHOTO 3MepeHns obbema rasa, NpUBeAeHHOro K cTaHAapTHBIM YCOBU-
AM, npeacTasneHHoro opmynon (13), npumerum metoauky [8]. AnddepeHunpya aHanuTnyeckn opmyny
(13) no nepemeHHbIM V;, T;, pj, pg js Xco, XN,» Haxoaum Ko3athPULNEHTBI BANAHUA NOTPELLHOCTEN pesynbTaToB
MPSMbIX N3MEPEHWNIA BblLLE MepednUCreHHbIX (bUsNIecKnX BeNUYUMH Ha NOrPeLHOCTb UCKOMOro pesyrbTara
nsMepeHns obbema npu cTaHdapTHbIX ycrnoBuAX. COOTBETCTBEHHO, AMS OTHOCWUTENbHOM MOrpPeLlHOCTU
pesynbTaTa KOCBEHHOrO U3MepeHusi obbema rasa npy cTaHAapTHLIX YCNOBUSIX CNpaBeASINBO BbipaXeHue (CM.

[71:
By, ~+ 1,132

2 2 2 2 2
X X
i3+ 4_P K 5g+(1+I%J 67 1 f [P KV gz X000 K | p [, 0K (1)
K op K oT MT\ Kaps) P\ K axco,) %2 | K oxy,

2 2 .5
X628+ 2y mdm ]

10.3 BblpaxeHue (14) Hapsay € OTHOCUTENbHBIMU MOrPELLHOCTAMU (5, 80, 81,8 6Xc02 , SXN ) namepe-
HUN BeNnuuuH V, p, T, XG0, XNy » P N OTHOCHTENLHOI METOAMYECKO MOTPELIHOCTbIO KOCBEHHOTO onpeaeneH!s
koadpchuLIMeHTa KMMaEMOCTH & 1 COAEPIKUT B KBAAPATHBIX CKOBKaX OTHOCUTENbHYIO METOAUMECKYHO NOTpeLL-
HOCTb 8y s U3MepeHus o6bema rasa V. Npu cTaHAapTHLIX YCIoBUAX, KOTopas obycnoeneHa npuMmeHeHnem

YCIOBHO-MOCTOAHHBIX BEMMYMH P ¢, X0, XN, -

MpucyTcTByloWMe B bopmyne (14) oTHOCUTENbHbIE NMOrPELUHOCTU U3MEpPEHUA BENUUUH A0MKHBI BbiTh
npeAcTaBneHbl CBOUMU NpeaenamMun npy paBHOMEPHBIX MIIOTHOCTSIX BEPOSITHOCTEN.

Mpw cobntogeHun atoro yernosus popmyna (14) yctaHaBnmBaeT rpaHULbl OTHOCUTENBHOM NOTrPeLIHOCTH
KOCBEHHOro nsmepeHusi 06 bema npu cTaHgapTHLIX YCIOBUSIX, COOTBETCTBYIOLME [OBEPUTENBLHOW BEPOSATHOC-
™P=0,95.

11 MNorpelwHOCTb U3MepeHNn 06beMa rasa B pabounx ycnoBusax, Metoguyeckme
NorpeLwHOCTU KOCBEHHOro onpeaeneHns koadgcduumneHTa (hakropa)
CXKMMaeMOCTU U BblYMCIIMUTENSA

CocTaBnsioLwue norpeLHocT KOCBEHHOro usMepeHust obbema rasa npu CTaHAapTHLIX YCIOBUSX,
BbINOTHAEMOro B COOTBETCTBUN € hopmyrion (6), nepeuncneHel B 7.1. B HacTosileM pasaene npuseaeHbl HeKo-
TOpble BapuaHTbl 3a4aHUs MOrPeLIHOCTU M3MepeHusl o6 beMa rasa B paboumx ycrnosusx, a Takke Metoamyec-
KOW MorpeLuHocTN onpeaeneHns koad uuMeHTa CXMMaeMocT U MUMETOAUYECKON NOrPeLHOCT BbIMUCTIUTENS.

11.1 MorpewHocTb nsMepeHns obbema raza B pabounx ycrnoBusix onpefensetca OTHOCUTENLHON
MOrpeLIHoCTbio 5, NpUMeHseMoro cuyetymnka (TYpBUHHOIo, POTaLIMOHHOTO, BUXPEBOro, YNbTPasByKOBOroO) B
COOTBETCTBMM C ero NacnopTHLIMU METPONOTMYECKUMU XapaKTepucTUukamu.

11.2 MeToandyeckas OTHOCUTEbHAA MOTPELLHOCTb BLIMUCTIMTENS §,, YCTaHOBMEHa Ha CTaAuu npoBeje-
HUSA UCMbITaHWN C Liefbio yTBEPXKAEHWSA TUNa cpeacTsa MU3mMepeHuii U 3anucaHa B ero NnacnopTHIX AaHHbIX. Han-
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6onee 4acTo BCTpevalolmnecs MeToaMyYeckme OTHOCUTENbHbIE MOTPELLHOCTU BblMUCNIUTENe HaxoaaTcs B
auanasoHe £(0,02—0,05) %.

11.3 PesynbTaThbl OLEeHUBaHUS IPaHUL, MeToANYECKON OTHOCUTENbHOM NOrPeLLHOCTU KOCBEHHOTo onpe-
aeneHns koahdULMEHTa CKUMaeMOCTH §< m NpuseaeHsl 8 FOCT 30319.2. B onTumarnksHbix o6nacTsx npuMe-
HeHunst MeTogoB NX19 moa. n GERG-91 moa. npumem, YTO MUHMMarbHas MeToguyeckast OTHOCUTEeNbHaA
MorpeLHoCTL KOCBEHHOTO onpeeneHuUs KoadduLmeHTa OKMMaeMocTu cocTasnseT &y == 0,1 1%.

11.4 BcooTBeTCTBMM C 0606LLEHHBIMU OLEEHKAMUN METOANYECKON OTHOCUTENbHOM NOrPeLLHOCTN KOCBEH-
HOTo onpeaeneHns akTopa ckMMaeMocTN NpupoaHoro rasa, npusegeHHbIMM B FOCT P 8.662 1 [6], rpaHuubl
3TOW NOrpeLlHOCTU onpeaeneHus dakTopa CKUMaeMoCT! B UHTepBarne TepMoauHaMnyeckux (abContoTHLIX)
Temnepatyp 263 K< T<338 K ans pasnuyHbix (paclunpeHHbIX) obnactel UsMeHeHWsl iapaMmeTpoB NpUpoaHOro
rasza MMeT cneaytoLme 3HaueHus:

{osxcsz <1171
P <120MMNa

{0,1171<X02H <01314
P <(-3196783- XCyHg +494343)MlMNa
{01314<X02H6 <02

P <7,4286 MMNa
{0>XCZH6 <01171

P >120MMa
{0’1171<XCZH <01314

+0,1 % npu

P >(~3196783- x4, +494343)Ma
01314 < X, <02

74286 MMa < P < (220084 - Xc,p, +7,8840) MTa
0,1314 < xcp <02

(32,0126 X, +9,1689) MMa <P < 35,0 MTa

+0,2 % npu

0,1314 gXCzHG <02
(22,0084 X, + 7.8840) MMNa <P < (32,0126 xc s +9,1689)MITa,

roe P — abcontoTHoe AaBneHue rasa, MMa.

MpuBeaeHHbIE OLIEHKU FpaHuUL, OTHOCUTENLHOM NOrpeLHOCTU onpeaeneHusl hakTopa CXMMaeMOCTU NpU-
POOHOrO rasa COOTBETCTBYHOT AOBEPUTENbHON BeposATHOCTU P = 0,95 1 cnpaBeanuyebl, eCNv MONSIPHLIE 40NN
KOMMOHEHTOB rasa roptodero NPUPOAHOTro U3MEHSATCA B AManasoHax, npuBeaeHHbIX B Tabnuue 1.

+0,5 % npu {

Tab6nwuuya 1 — QuanasoHbl 3Ha4eHUI MONAPHOWM AONN

K [nanasoH sHaveHWin MONAPHON K [nanasoH 3Ha4eHUin MONSIPHOW
OMMOHEHT ponu OMMOHEHT ponu
Asor 0<xy, 0,20 Ivokena yrmepopa 0 < Xg g <0,10
[MponaH 0< Xco, < 0,20 Boaopon 0< XH, < 0,10

12 YucneHHoe oLeHUBaHME COCTaBNAIOWMNX NOMPELLHOCTU U3MepeHui o6bLema
rasa, COOTBeTCTBYHOLLEro CTaHAAPTHbIM YCNOBUSIM, 00YyCNOBNEHHbIX
MOrpeLHOCTAMN U3MEPEHUN AaBfeHUA, TeMNepaTypbl U BENUYMH,
XapaKTepu3yoLWmnX KOMNOHEeHTHbIN COCTaB rasa

12.1 BnusiHWe norpellHocTeil pesynsTaToB M3MepeHuin abconoTHOro AasneHusi, abconoTHon Temne-
paTypbl N MONSPHBIX AONEN KOMMOHEHTOR NPUPOAHOro rasa (NONHLIA KOMMNOHEHTHBIN COCTaB) Ha pesynbTaT
n3MepeHnss obbema rasa nNpu cTaHd4apTHbIX YCIOBUSIX, NOMYYEeHHBbIA C UCMoNb3oBaHuem gopmynbl (6), B
obLweM criyvyae, MOXXHO OLLEeHWUTb TOMNbKO YnucneHHo. Mpun aTom TpebyeTcsa BLIMMCNIUTL COCTaBNSIOWME NOrpeL-

10



FOCT P 8.882—2015

HOCTU U3MepeHua obbema rasa Npu ctTaHAapTHLIX YCNOBUAX, 06YCnoBneHHble NOrpeLHOCTAMN USMEpPEHNi
BENUYUNH, BXOAAWMX B chopmyny (6), npumepbl BEIYMCNEHWUA NpUBeAEHbl B TPUNoXKeH!un A.

Mpv npUMeHeHNU YMCNeHHOro MeToAa COCTaBNALLIME NOrPELLHOCTU sSMepeHnii obbema rasa, cooTseT-
CTBYIOLLErO CTaHAAPTHLIM YCNOBUAM, ONPEAEensoT B COOTBETCTBUM C KNaccuUYeCKUM NpakTu4eckum onpeaerne-
HUeM abCoNTHON NOTrPELLIHOCTU Ape3synbTaTa usmepeHns A abcTpakTHON hr3nHecKon BEMMYNHLI:

A=A-A, (15)

rae A, — AeNCTBUTENbHOE 3HavYeHne hrU3nYeCcKon BENUYUHBI.
thm onpeaeneHnn cocTaBnALWen NorpeLHOCTU U3MepeHUa obbema rasa, CBA3aHHOW C NOrPELLHOCTbIO
n3MepeHus kakon-nnbo oaHon huaneckon BenMumHbl, U3 Yncna Bxogawmx B opmyny (6), 3a gencTeutens-
Hoe 3HaveHne o6bema NPUHUMALOT pe3ynbTaTt BblYUCeHWI no chopmyre (6), nonyyeHHbln ANA AeNCTBUTENb-
HbIX 3HA4YEHWUI BCeX BXOAALLMX B Hee BENMUMH. 3a pesynbTaT usmepeHusi obbema npuHUMaloT ero sHaqeHue,
paccuntaHHoe no copmyne (6), Npu U3MEHEHHOM 3HAYEHUN (OTHOCUTENbBHO AEACTBUTENLHOMO) BXOAALLEN B
Hee Kakon-nnbo ogHow hpusnveckon BennunHbI. [inist KoppekTHOro onpeaeneHnsi COCTaBrsiioLw e NorpeLlHocTH
no cdopmyne (15) naMeHeHUe 3Ha4YeHUsI paccMaTpUBaeMoi husnHeckon BenmuuHbl B oopmyne (6) AOMKHO
6bITb 06YCNOBNEHO NOrPELUHOCTLIO €€ N3MepeHus!.
12.2 B cooTBeTcTBUM C cbopmysion (15) ana coctasnatowen abCconoTHOW NOrpeLHoOCT KOCBEHHOTO
nsmepeHus o6bema rasa npu ctaHaapTHLIX YCoBUsIX, 06yCNoBNeHHON NOrpeLlHOCTbIO nsMepeHus abconioT-
HOro AasneHns, cnpaseanMeo BeipaxxeHue (cM. [9])

ANgp = Ve psap = Ve pr (16)
4 AT
rae Cp+Ap z 7 pl pI)CI . (17)

PcTKi(pi + Apj, Tlvx)

Ve, p — onpeaenexo copmynon (6);
Ap;= 8, - pj — N3MEHeHWe 3Ha eHNs laBneHms B paboumnx ycrnosusx, CBA3aHHOE € NOrPeLLHOCTLIO ero usmepe-
HUA.

KoadhduumneHT cxumaemocTn npupoaHoro rasa s obLiem cnyyae sisnsetcs pyHkumen abcontoTHoro Aas-
neHus, aBCONMOTHOM TemnepaTypbl U cocTaBa rasa. B dopmyne (17) ans KkpaTkocTu BBeAeH BEKTOP X ={x }
J=1,..., NMonspHbIX Aorei KOMMOHEHTOB rasoBOM CMECH.

U3 popmyn (16) 1 (17) cneayeT chopMyna Arst OTHOCUTENbHON COCTaBIIAIOLLEN NOrpeLIHOCTU U3SMEePEHUs!
obbema rasa npu CTaHAapTHbIX YCOBUSIX Sy, , 0BYCMOBNEHHON MOTPELIHOCTLIO U3MEPEHNS AaBIEHUs

8, -K(p,T,x)-AK
) p
6VC:P_'

= (18)
K(p + 6pp,T,x)

rae AK,=K(p+3,p, T, X) = K(p, T, X).
12 3 npe,l:lCTaBl/lM abCoroTHYIO COCTaBISIOLLYIO MOrPELLHOCTY 3MepeHnst obbema rasa npu ctangap-
THBIX YCMOBUsIX, 0BYCNOBIEHHYIO NMOrPELLHOCTbIO U3MepeHus abcontoTHOM TeMnepaTypbl, B Buae (cm. [9])

Ayt =Verear— Vor (19)
pil
roe cT+ AT Z ’pC(T+AT)K(p,,T +AT,,X) (20)

V. 1 — onpeaeneHo no opmyne (6).

OTHocUTeNbHY0 COCTaBNALLYIO MOrPELLHOCTY U3MepeHns o6bema rasa npu ctaHaapTHBIX YCIoBUSIX,
0BYCIOBEHHYIO NOrPELUHOCTLI0 M3MepeHns abCcoMoTHON TemnepaTypbl, paccunTbIBalOT Mo dopMyre, KOTo-
pas asnsetcsi cneacteuem copmyn (6), (19) n (20):

T AKr
T = T+6TT{K(p,T+6TT,)?)+6TJ’ @)

roe AK+=K(p, T+ 5T, X)—K(p, T, X).

12.4 YucneHHbI anropuTM oLleHUBaHUSl OTHOCUTETbHOWU METOANYECKOM NOrPELUHOCTN 3MePEHUS 00 b-
emMa rasa, BO3HuKatoLLel BCrieACTBUE MPUBNMKEHUS YyCIOBHO-MOCTOSIHHBIX BEMWUYMH, CYLLIECTBEHHO 3aBUCUT OT
MeTo[la KOCBEHHOro onpegeneHns koadduumeHta coxkumaemocTu. [ns TMNoBoro ysna y4yeta 3a YCoOB-
HO-MOCTOSIHHbBIE BEIMYMHbBI YacTO MPUHMMAIOT BENWYMHbI, XapakTepuaytoLlme cocTas rasa. B cnyvae npumere-
Hus metozoB NX19 Moa. nnn GERG-91 moa. 3a yCNoBHO-NOCTOSIHHBIE BEMMYUHBI MPUHAMAOT MONSAPHbIE 40NN
yrnekucriororasa, a3oTaXco,, XN, ¥ MIOTHOCTb rasa p, Npu CTaHAapTHBIX yCIOBUSIX; ECIIM MPUMEHEHO ypaBHe-
Hue cocTosiHnA AGAS, To 3a YCIIOBHO-MOCTOAHHbIE BENUYMHLI MPUHUMAIOT MOMsipHLIe Aonn X;, i=1,..., 21, Bcex
KOMMOHEHTOB NPUPOAHOro rasa.
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OueHnBaHNe OTHOCUTENBHOM MeTOOAUYECKOW MOrPeLUHOCT U KOCBEHHOro M3MepeHus obbema rasa
npu cTaHA4apTHBLIX YCMNOBUSAX C NPUMEHEHUEM YpaBHEHWA COCTOSIHUA MpupoaHoro rasa NX19 moa. unu
GERG-91 mog. npuBeaeHo B pasgene 8. YucreHHoe oLeHUBaHWe 3TON COCTaBNALLEn MorpeLHocT npumMe-
HALOT B TOM Ccly4dae, ecrnv onpegeneHune akropa OKMMaeMoCTU NPOBOAST MO ypaBHeHUo cocTosiHua AGAS no
FOCT P 8.662 (cm. Takxe [6]).

Mpun onpegeneHun KoadpduULMEHTA CKUMAEMOCTU NO ypaBHEeHUo cocTosHna AGAS8 cocTasnstouwas
MorpeLHOCTM n3MmepeHus obbemMa, NpuBe4eHHOro K cTaHaapTHBIM YCIOBUAM, 0ByCroBneHa NorpelHoCTsIMM
N3MepeHnin MONSIPHLIX A0NEN BCEX KOMMOHEHTORB NPUPOAHOro rasa.

Ansa nonyvyeHns YNCNOBOWN OLIEHKU COCTaBMSAIOLLEN NOrPeLUHOCTU KOCBEHHbIX U3MepeHUin obbema rasa
NPy cTaHAapPTHBIX YCNOBUSAX, 0OYCNOBMEHHON NOrPELLHOCTAMU U3MEPEHNA MONAPHBLIX A0Mel BCeX KOMMOHEH-
TOBNPUPOOHOro rasa, cHayana cuntaem, YTo UsSMeHeH o NoABePrnock HalgeHHoe akcnepMMeHTanbHo 3Hade-
HWe OOHOW MOMSPHOM AOMNM KOMMOHEHTHOro coctasa. Toraa, no cdopmyne (15), nerko sanucbiBaeTtcst
BblpaXkeHne abCcoNtoTHOM COCTaBMSAOLLEN NOrPeLIHOCTN KOCBEHHOMO N3MepeHnst 06 bemMa rasa npu ctaHaapT-
HbIX YCITOBUSIX, KOTOpas CBsA3aHa C MOrPeLUHOCTLIO M3MepPEeHUs 04HON MOMSIPHOM 40NN KOMMOHeHTa (cM. [9])

My =Vogiag ~Vogod = T2l (22)
-3 pile (23)
i

P TiKi(pis Tin X + AX)

rae CX+AX

Vc’;— onpegeneHo no cdopmyne (6);
AX — I/13MeHeH Ne BeKTopa MOMAPHBIX A0EN, KOTOPOoe, Mo YCIOoBMIO, UMeeT NpoeKLUn Ha ocu koopanHart (0, ...,
0),j=1,...,21.
U3 céopnvly (6), (22) 1 (23) nony4um BbipaxkeHue OTHOCUTENBHON COCTaBNAOLWEN NOTPELHOCTU N3Mepe-

HUA obbema rasa, COOTBEeTCTBYHOLWLEero ctaHaapTHbIM YCITOBUAM, OGYCJ'IOBﬂeHHOﬁ Nn3MeHeHneM 3HadeHUA
OfHOW MONSIPHOM A0N (KaKOI'O-J'IVI6O KOMMNOHeHTa) BCNeAcTBME NOrPELLIHOCTU ee 3MepeHus

By« = AKy; (24)
SXj KD T, X4y Xj + AX ooy X2)

rp,eAKXj=K(p,T,x1,...,xj+ij,...,x21)—K(p,T,x1,. Xjp- Xp1);/=1,...,21.

MpwumedaHue— OueHka COCTABNAIOWEN NOMPEWHOCTN KOCBEHHOMO M3MepeHnn oGbema rasa npu cTaHaapT-
HbIX YCNOBMSIX, 06YCMNOBNEHHAA NOrPeLLHOCTAMN M3MEPEHUIN BCEX MOSIAPHBIX A0MNEN KOMNOHEHTHOrO COCTaBa NPUPOZHOTO
rasa, Nosly4aeTcsi CyMMMPOBAaHNEM M10f KOPHEM KBaAPATOB OTHOCUTENbHBIX NMOMPEWHOCTEN, PACCHMTaHHBIX NO hopmyne
(24).

12.5 OTHOCUTENbHYIO METOAUYECKYIO COCTaBMSIOLLYIO NMOrPeLHOCTU U3MepeHua obbemarasa, cooTseT-
CTBYIOLLErO CTaHAapTHBLIM YCMOBUSIM, NPU BBEASHUN YCNOBHO-NOCTOAHHBIX BEANYUH OLEHNBAKOT HepaBeH-
CTBOM (9), 3anucaHHbIM B BUAE:

5 = IK-KI (25)
CX K* ’
rae K= K(p, T, X) — ko3 p1UMEHT CXMMaeMOCT NPUPOSHOro rasa B paboyeit Touke;
K*=K(Pp, Pex> T, Xp,) — KO3(PDULMEHT CKMUMAEMOCTN NPUPOAHOrO rasa B CMELLIEHHON TOUKE;
Pex — V3OBITOUHOE flIaBNEHne rasa.

MNpumedaHune— CmeweHne peanbHbiXx paGoumnx yCrnosui Bbi3BaHO BBEAEHNEM YCIIOBHO-NOCTOSHHBLIX BETN-
UMH: P, — aTMOCHEPHOTO AABINEHMS, X ;, — KOMMOHEHTHOTO COCTaBa ra3a, KoTopbii 334a10T B 3aBUCMMOCTM OT METO/ KOC-
BEHHOrO onpeaeneHnst PakTopa cXMMaeMocTu, MMG0 MONAPHLIMMY AONMAMMW BCEX KOMMOHEHTOB, NTMBO MONAPHLIMU AOMNSIMU
YrNEKUCNoro ra3a v a3oTa B COMETAHUM C NIOTHOCTLIO Fa3a Npu CTaHAAPTHBIX YCNOBUSIX.

13 BbipaxeHue NOrpelHoCTU U3MepeHnsa 06 beMa rasa, COOTBeTCTBYHOLLEro
CTaHAAPTHLIM YCITOBUAM, NPU €€ YNCNeHHOM OLeHUBaHUU

13.1 HaocHoBe BblpaXXeHUI ANt YACNIEHHOr 0 onpeaeneHua BCeX COCTaBSIOLMX HECMNOXHO HaUTu pop-
Myny NSl OTHOCUTENBHO MOrPeLHOCTY pesynbTaTa usMepeHna obbema rasa, CooTBETCTBYIOLLIEro cTaHaap-
THbIM YC/IOBUSIM, MOJTYYEHHOTO C MOMOLLBIO TYPOUHHBIX, POTALUMOHHLIX, BUXPEBLIX WU YIbTPA3BYKOBLIX
cyeTuukoB rasa. Mpu BeiBoAe hOpMyIbl UICMOML3YIOT CNEAYIOLLYI0 BEPOSITHOCTHYIO MOAENb: BCe COCTaBNso-
wine (BKNoYast MeToauyeckne) NorpeLHoCT KOCBEHHOMO 3MepeHna obbeMa rasa npy cTaHAapTHLIX YCIoBK-
AX paccMaTpuMBaloT KaK CrydyailHble BenU4YUHbI, XapakTepusylLlMecs paBHOMEPHOW MMIIOTHOCTbLIO
BEPOATHOCTU. CUMTaeM, UTO BCe BbisIBNEHHbIE (B COOTBETCTBUU C NPUPOAONA NPUYNH UX MOPOXAAIOLLNX) CUCTe-

12
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MaTUYEeCKME NOrPELIHOCTH YUTEHBI B BUAE NOMPaBOK K pesyfibTataM U3MepeHuin hnsnveckunx BeriMinH, Heob-
XOAUMBbIX Mpu onpegeneHnn obbema. OCTaBLUMECS HEUCKTIOYEHHbIe cucTemaTu4ecKkMe MorpelHocTn B
COOTBETCTBMN € [1] paccMaTpuBatoT Kak KBasncnyvaHble BeNUYUHBI.

PacnpegeneHuve nnoTHOCTH BEPOATHOCTA CYyMMbl HE3ABUCUMBIX CNyYaiHbIX BENIMYUH, MMetoLLnX abco-
MOTHbIE UeHTparbHble MOMEHTbI TPETLero NopaaKa, B T. Y. XapaKTepusyoLLNXcs pasHOMepHbIMA MNOTHOCTSA-
MW BEPOSAITHOCTEN, CornacHo LeHTpanbHoM npegesbHoh Teopeme 613ko K HopMasribHOMY pacnpeneneHuto,
ecnu yncno cnaraemblx 6onee nATU. B cBS3N ¢ 3TUM rpaHnLbl HOPManbHO pacnpeaeneHHON NorpeLIHOCT I
nsMepeHns obbema rasa, CooTBETCTBYIOLLEro CTaH4apTHBIM YCIOBUSM, NPY paBHOMEPHBIX pacrpeaeneHunsx
MAOTHOCTEN BEePOATHOCTEN COCTaBMIAOLIMX YCTaHaBNMBaoT ANa AOBepuUTeNbHON BeposTHoCcTn p = 0,95
nocpeacTBoM koacbpuumeHTa t=1,132.

13.2 B pamkax npuHaTon (cM. 13.1) MoAenu CriokeHUs criydaiHbIX BeNNYUH OTHOCUTENbHYIO Nnorpet-
HOCTb M3MepeHust oG bema rasa, CooTBETCTBYHOLLErO CTaRAAPTHBIM YCMOBUSIM, C MOMOLL LI TYPBUHHOTO, poTa-
LMOHHOTO, BUXPEBOro UMK YNbTPasBYKOBOro cHETYMKA NPU YUCTIEHHOM OLLEHUBaHUN BLIMUCTIAKOT No hopmyne

- 2 452 2 2, 82 4 52 24112
By, = )+, ,+ 8, * e+ S5+, +05)" (26)

rae 8, — OTHOCUTENbHas MOrPeLHOCTL U3MepeHUst obbeMa rasa B paboumnx yCcrioBusX, B COOTBETCTBUN C ONit-
CaHVeM TuMna cyeTYMKa rasa;
8y, p — OTHOCUTENbHAS MOTPEeLUHOCTb N3MEePeHis obbema rasa, NpuBeAEeHHOro K CTaHAapTHLIM YCITOBUSIM,
onpeaensiemas no opmyrne (18);
8y, 7 — OTHOCUTEIbHAs NOrPELLHOCTL U3MEpeHUs obbema rasa, npuBeeHHOro K cTaH4apTHbIM YCMOBUAM,
onpeaensiemas rno popmyne (21);
8¢ — OTHOCUTeNbHas NorpellHoCTb onpeaeneHus koadduureHTa ckumaemoctn rasa no FOCT 30319.2
1nnun 10.4 HacToqLero cTaHaapTa;

LA on

j
8cx -

2 2 2
\/5vc,ooz 8Ny + 00

)

rge Z 65 . — MPUMEHAIOT B CO4YeTaHNN C ypaBHEHeM COCTORHNS AGAS;
> X
J

5Vc,xj — onpegensioT no dopmyne (24),j=1,...,21;

5\3 + 5\2/ + 5\3 — MPUMEHAIOT B Clly4ae onpeaeneHusa KoadduumeHTa OKMMaeMocTu No MeTogam
,.CO2 o:N2 Pc

NX19 moa. unu GERG-91 moa.;

3, , 0 , 0 — OTHOCUTENbHBIE NOrPELIHOCTU U3MepeHust obbeMa Npu cTaHAaPTHLIX YCIOBUSIX
CO2’ "VeN2’ Ve

onpenensoT no dopmyne (24), ecnu cuntatb, YTO BEKTOP KOMMOHEHTHOro
cocTaBa X npu ucnonbsosaHun metoaos NX19 mog. unu GERG-91 moa. nmeet
NPOeKUUnN X1 = XN, , Xo = Xco, » X3 = Pes
8y, m — OTHOCUTENbHas MeToANYECcKas NOrPELIHOCTL USMepeHUs o6bema razanpucraH-
AapTHBIX YCMOBUAX, Bbl3BaHHaA BBEAEHUEM YCIIOBHO-MOCTOAHHbIX BENINYMH,
onpegensemas no coopmyne (25);
8gy — OTHOCUTENbHAs MeToAUYecKan NOrPellHOCTb BBIMUCIIUTENA B COOTBETCTBUU
C onucaHneM Tuna cpeacTsa sMepeHust.
$opmyna (26) B codeTaHUM € oLieHKamu cocTasnaowmx no dopmynam (18, 21, 24, 25), BEINOMHEHHBIX C
npuMeHeHeM 04HOro U3 ypaBHeHUIA COCTOSIHUA NpupoaHoro rasza: NX19 moa., GERG-91 mopa., AGAS, nosso-
NAeT YACNEHHO paccunTaTb OTHOCUTESIbHYIO NOTrPEeLHOCTb U3MepeHUus obbema rasa, COOTBETCTBYHOLLErO
CTaHAAPTHLIM YCMOBUSIM Ha TUMOBOM Y3J1e yyeTa, OCHaLWEeHHOM TYPOUHHBLIM, POTaLMOHHBLIM, BUXPEBLIM UK
YNbTPa3ByKOBbLIM CHETYMKOM rasa (CM. npunoxexue b).

13
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Mpunoxexne A
(cnpaBouHoe)

YucneHHoe oLeHUBaHWE FpaHUL, COCTaBSIOWUX norpewHoOCTU KOCBEHHOro UsmMepeHusn o6bema rasa,
COOTBETCTBYHOLEro CtTaHAapTHbIM YCITOBUAM, OﬁyCﬂOBﬂeHHbIX MOrpelwHoCcTAMU U3MepeHun
abconoTHoOro AaBneHust U abconoTHON TemnepaTtypbl. Yucnossle npumepbl

B HacTosiluem npunoxeHnn NnpeacTaBneHbl KOHKPETHbIE YNCIOBbIE MPUMEPHI, e MOHCTPUPYIoLWMe crocobbl oueHu-
BaHWUS IPaHUL, COCTaBNSAIOWMX NOrPEWHOCTN U3MepeHust obbema, NpUBEeAEeHHOrO K CTaHAAPTHLIM YCIOBUSIM, KOTOPbIE
Bbi3BaHbl NOrPELHOCTAMMN 3mepeHui abconioTHOro AaBneHnst 1 abcornoTHOW TeMNepaTypbl B pearibHbIX YCITOBUSAX 9KC-
nnyarauum y3rnoB ydeTa rasa.

McxopHble panHbie. MNpyumem, 4To y3en yyera rasa oCHaleH NepBUYHbLIMY U3MEPUTENbHLIMY NpeobpasoBaTensamm
(aaTumkamum):

- Temrnepartypbl ¢ npegenamu namepenHun ot muHyc 50 °C pgo nnioc 50 °C v abcontoTHoM norpeHocTbio +(0,25 +
+0,0035|#*]) °C; abconioTHas NOrpewwHoOCTb NoKasaHwuii U permcTpaLmm TeMnepaTypbl No KaHarny BoIYUCIIUTENS HE BbIXOAUT
3anpegens gonyckaemblx 3HaqveHun £0,1 °C;

- abconioTHOTO AaeneHns ¢ BepXHUM npeaenom uamepenvn p.. = 0,63 MMa n npuseaeHHOR NOrPeIHOCTbIO
10,25 %; pononHuTenbHasa NOrpeLwHOCTL NpeobpasoBaTens gaBNeHns OT U3MEHEHUsI TeMepaTypbl OKpyKatoLLen cpeapl
Ha kaxgbie 20 °C coctasnsert [0,025(p,/p) + 0,125] %; HopmanbHble yCnoeus noeepkn npeobpasosatens abconioTHOro
paenenus tn,,= (20 + 5) °C;

- n36bITOYHOrO AaBNeHNs n 6apoMeTPoM; AaTUNK U3GLITOUHOrO AaBNEHNS UMEeT BePXHUIA Npeaen naMepeHui p, =
=0,4 MlMawn npeaens 0CHOBHON NpuBeaeHHon norpewHoctn £0,25 %; AononHuTenbHasn NOrPeLLIHOCTb 3TOr0 M3MepUTEnb-
Horo npeobpa3soBarensi, CBA3aHHasA C U3MEHEHUEM TeMNepaTypbl OKpyxawowen cpegbl, coctaensiet 0,25 % Ha kaxaple
10 °C; ycrioBusi NOBEPKK AaTHWKa U3GLITOHHOTO AaBNEHNs HopManbHble ¢p,,= (20 + 5) °C.

MpuBeaeHHas NOrPEWHOCTb NOKA3aHWN U perMcTpaumn AaBneHns No KaHany BeluMCNUTENs (Npy UCNONbL30BaHUN
Nto6oro U3 BblLLENepeUnNCneHHbIX 4aTHUKOR) HE BEIXOAWT 3a Npeaensl Aonyckaemblx 3HaveHui 0,05 %.

Cuntaem, 4To cueTHMK n3MepsieT o6bem rasa ¢ napameTpamm coctosinms: £* =15 °C, p = 0,15 Mla. Temnepatypa e
NoMeLLeHWK, rae pacnornoXxeH aT4uk gaBrnenusi, pasHa 26 °C. [lonyctum, 4To atmocdepHoe AaBneHne npy uamepeHnm
obbema rasa He MeHsieTcs U cocTaensieT 0,0997 MMa (npubnuantenbHo 747 MMm. pT. ¢T.). OTHOCUTENBHYIO NMOTPELLHOCTb
B6apomeTpa npvHUMaem +1 %.

YunTbiBas npeacTaBrieHHble NEPBUYHbIE AaHHBIE, HA KOHKPETHbIX NMPpUMepax pacCMOTPUM MOCreAoBaTenbHOCTL
BblYMCINEHUM OTHOCMTENBbHbBIX NONPELLHOCTEN M3MEPEHUIA N PerncTpaLmm BbIHMCNUTENEM pe3ynbTaToB U3amepeHuin abeo-
TNIOTHOM TeMnepaTypbl U abCoNTHOrO AaBMNEHNS.

lpumep 1— BbiyucneHue OMHOCUMENbLHOU MO2PEUIHOCMU U3MEPEeHUsT u peaucmpayuu no KaHamy
8bivyucsumerss abconromroli memnepamypbi 8bINONHAOM criedyrouum o6pa3om:
onpedensom OMHOCUMESILHYIO MO02PEWHOCb U3MepeHUs1 abcosIlomHol memnepamypbl NepeuyHbIM
npeobpasoeamenem
8y, = 0,25 + 0,0035¢t *
273,15 +t*

20e t*=15 °C — paboyass memnepamypa 2a3a;
onpedensom omHOCUMEbHYI0 NO2PEeWHOCTb peaucmpayuu memMnepamypbi 1o KaHasy ebivucaumerns

6_’2 = L

288,15

¢+-15-100 = 0,105%, (A1)

.100 = 0,035 %. (A-2)

CrnedosamenbHO, OMHOCUMEIbHAS MO2PEUWHOCMb USMEPEHUS U peaucmpayuu memrnepamypbl 0 KaHany
«neps8uYHbIl UsMepumensHbili Npeobpa3osamens — 8biYUCIUMENb» Haxodumcs no hopmyne

5p=1 82+ 8% =10,111 %. (A-3)

lpumep 2 — Pacyem omHocumesibHOU MO2PEWHOCMU UIMEePeHUsT u peaucmpauyuu 1o KaHasy ebibduciu-
mens abconomHoz0 0aeneHus 2a3a npu uamMepeHUU ¢ NomMouw,bo damyvuka abconromroz0 0aeneHus:

- OMHOCUMENbHYH MO2PeUWHOCMb U3MepeHUs1 abcomomHo20 0aesieHusl nepeuvHbIM U3MepUMenbHbIM
npeobpasosamesiem abcosIlOMHO20 0assieHus 2a3a 8bI4ucsiom no ¢hopmyne

P

vo Pen = 1,050 %, (A4
p
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20e 0= 0,25 % — npusedeHHasi T02PeWHOCMb NepP8uUYHO20 U3MepumMesILHO20 npeobpaszosamens abconrOMHo-
20 OaesieHus,
Pegn = 0,63 MIa — eepxruii npeden uamepeHuli damyuxa abconomuHo2o dasneHus;
p =0,15 MITa — a6comomroe OasneHue 2asa;
- 0OMONHUMEsILHYI0 Mo02pewWHOCMb Gamyuka abCcomomHo20 0aesieHusl, 8bI38aHHY 0 U3SMEeHeHUeM memre-
pamypbi okpyxaroujeli cpedbl, 8biqucnsiom no popmysne

-t A.§
8,5 = (0,025 P8 + 0,125) " "rom = g 969 %, (4.9
p p 20

20e t;,= 26 °C — memnepamypa so30yxa 8 nomMeuwjeHuu, 20e paameuieH 0am4vuk 6aesieHus,

thom = 20 °C — memnepamypa, npu komopol nposedeHa noeepka NepeuyHO20 U3MepPUMesLHo20 npeobpaso-

eamesss abconromHo20 6aeneHus;
- OMHOCUMEsIbHYI0 MO2PeWHOCMb fNoKaszaHuli u pezucmpayuu abconomHoz20 OaesieHusi No KaHany
ebiqucsiumens ebi4uc/IAOmM rno gpopmyne

853 = Yool - o =0210% (A.6)

20ey pcl™ 0,05 % — npusedeHHas no2pewHOCMb NOKa3aHul u peaucmpayuu a6coromHo20 8aesIeHus o KaHay
eblqucnumens;

- OmMHOCcUMenbHYI N02PEeWHOCMb U3MEPeHUSs U peaucmpayuu abco1lomHo20 0ass1eHUsi 1o KaHay «nep-
8UYHbIll U3MepumenbHbIl npeobpasosamens abconomHo20 dagieHuUs1 — eblvUc/IUmMenb» Haxodsm o ¢gpopmy-

e
8, =% 854+ 82, + 853 =+1,073 %. (A.7)

Mpumep 3 — Pacyem omHocumenbHOU No2pewHoCMu UsMepeHuUst U peaucmpayuu no KaHany eblHuciu-
mensi abcomomHo20 0aesIeHuUsI 2a3a nNpu U3MepPeHUU ¢ NoMouw b0 0amyuka u3bbImoYyHoO20 0aesieHus!.

B cnyyae npumeHeHust damyuka u3bbimoyHo20 0asneHusi abconromHoe daeneHue 2asa ebipaxarom cym-
Mou

P=Pp* Py (A.8)
20e pp, — ammocgpepHoe daernieHue, usmepsiemoe 6apomMempom;
Peox — U3bbimoyHoe dassieHue 2a3a.

OmHocumenbHy0 NO2PeWHOCMb U3MePeHUs1 U36bIMo4YHO020 0assieHus1 NepeuYHbIM U3MepumenbHbIM
npeobpaszosamesiem u3bbImoyHo20 dassieHuUs1 2a3a 8bLIYUCAIOM o hopmyrie, aHanozuyHol hopmyne (A.4)

By = yp% =1,988 %, (A.9)
ex

20e Yp = 0,25 % — ocHOEHas npueedeHHasi N02pewHOCMb NepasuYHO20 UIMepumensHo20 npeobpasoeamens
u36bimoyHo20 OasneHus;
Pgp = 0,4 MIla — eepxHuli npeden usmeperul damyuka usbobimo4yHo20 daeneHusi;
=0,0503 MINa — u3bbimoyHoe OaeneHue 2asa.
HononHumensHyto nozpewHocms damyuka u3bbiMo4YyHO20 daesieHuUsl, 8bI38aHHYI0 U3MEeHeHUeM memne-
pamypbi okpyxarouiel cpedbl, paccyumsiearom no gpopmyne

ty -t
S 2= 0,25w = 0,150 %,
p: 10

Pex

(A.10)

20e t,’, =26 °C — memnepamypa eo30yxa e noMeujeHuu, 20e pazmeuleH 0amyvuk u3bbimMo4Ho20 OasneHusi;

tnom = 20 °C — memnepamypa, npu komopoli npoeedeHa noeepka NepeuyHO20 UsMepumenbLHo20 npeobpaso-
eamens u3bbIMoy4YHo20 OassIeHUsI.

OmHocumenbHyIo No2pewHoOCms NoKa3axull U pezucmpayuu u3bbIMoYHO20 0aeseHus 10 KaHasy eblvYuc-
numens paccyumsigarom no ¢hopmyne

= Pen _ A.11

8y = Ypor 20" = 0,398 %, (A-11)

Pex

2de Ypel= 0,05 % — npueedeHHasi No2pewHOCMbL NOKa3aHul u peaucmpayuu u36bbimoy4YHo20 0assieHuUs o KaHany
eblqyucnumens.
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lpunumas eo eHumMaHue pageHcmeo (A.8), omHocumenbHy0 No2pewHOCMB U3MEPeHUs U pesucmpayuu
u36bIMO4HO20 OaesIeHUsI MO KaHasy «nepeuyHbIl usMepumensHbIl npeobpazosamesns u3bbIMoYyHo20 daene-
HuUs1 — eblvucumens» Haxodsim rno popmyne

o o2 (A12)
oo {3 (3 s

2de dpy, B

p2r Op3 — COCMasnsIoUUe OMHOCUMENLHOU NO2PEUHOCMU U3MEPEHUST U Pe2ucmpayuy u36bImoYHo-

20 daesieHusI N0 KaHasny ebI4YUC/IUMessl, Komopsbie ebivucssiiom rno hopmynam (A.9)—(A.11);

8, — OMHOCUMeENbHasi T02PpewWHOCMb UsMepeHusi ammocgepHo2o daaneHusi (no ycnoeauro +1 %).

pb

MpumevwaHnwunsn

1 Pesynetatsl, nony4eHHbie no hopmynam (A.12) n (A.7), goctatouHo 6rmakme no 3HaueHUsiM, Npu 3ToM namepe-
Hue abCcomnioTHOroO AaBnNeHus ra3a NocpeAcTBOM AaTunka abCconoTHOro AaBneHnsi 4OMKHO ObITb HECKONBKO TouHee. bnn-
30CTb OTHOCUTENBHBIX MOTPELLHOCTEN PE3ynbTaToB U3MepeHnit abcontoTHOro faBneHus o6 bACHsIETCA yaayHbIM BbiIGopoM
AaTynka n3bbITOYHOro AaBMEHUs, y KOTOPOro BEPXHUI Npeaen U3MepeHuiil pacronoXeH AOCTATOYHO BrIM3KO OT 3HaYeHUs!
M3MepAeMON BEMUYUHBI.

2 [pw Bbiumncnenusx no oopmynam (A.3), (A.7) n (A.12) gonyckaem, 4To pacrnpezeneHue NoTHOCTEN BEPOATHOC-
Tel UCKOMbIX MOrPeLLIHOCTEN KOCBEHHBIX U3MEPEHNUI M UCXOAHbIX NOrPELLHOCTEN NPSAMbIX U3MEPEHUI BENUYUH HE MEHSIET-
Csl, T. €. €Crnn MMOTHOCTM BEPOATHOCTEN MCXOAHBIX NOTPEWHOCTEN pacrnpegerneHsl HopMansHO UM PaBHOMEPHO, TO
MCKOMbIE MOTPELIHOCTM MMEIOT TE Xe pacnpeaeneHuns NNoTHOCTEN BEPOATHOCTEN. VICKaXKeHWsIMM paBHOMEPHbIX pacrpe-
AeneHnin NNOTHOCTEN BEPOATHOCTEN NOrPELUHOCTEN NPU CYMMUPOBAHNMU B PACCMOTPEHHbIX NMPMMEPax pacyeToB NpeHe6-
peraetca BBMAY Manoro ymcna cnaraembelX. CnegoBartensHo, rpaHuLbl J0BEPUTENBHBIX MHTEPBANoB OTHOCUTENbHBLIX
norpewHocTen, HangeHHble no popmynam (A.3), (A.7) u (A.12), COOTBETCTBYIOT N0 BEPOSTHOCTU IPaHMLAM MHTEPBASIOB
NCXOAHbIX MOrpeLLIHOCTEN.

BbumcneHns rpaHny MorpeLlHoCTEN B YNCNOBLIX MPUMEPaXx BOMPEKU NpaBuIiam OKPYITieHUs], MPUHATLIM NPU BbIYUC-
TNEHUM NOrpeLHOCTEN, BbIMOMHEHBI A0 TPeX 3Havawmx umdp nocne 3ansTon ¢ TeM, YTobbl NOKa3aTb HE3HAYUTENbHbIE
N3MEHEHWS YNCNOBbIX 3Ha4YeHNIN COCTaBNSIIOWMX, NPUCYTCTBYIOLLMX B pacyeTax.
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MpwnoxeHne b
(cnpaBo4Hoe)

Pe3aynbTaTbl YMCNEHHOro pacyeTa NorpeLuHoCcT N3MepeHus o6bema,
COOTBETCTBYHOLLEro CTaHAAPTHLIM YCIOBUAM, TYPOUHHLIM, POTaLMOHHLIM, BUXPEBLIM
UINK YNbTPa3BYKOBbLIM CYETYMKOM rasa

B cooTBeTCTBUM C anropuTMoM pazaena 13 YncrneHHo OLeHUM NOrpeLlHOCTb KOCBEHHOIo n3aMepeHmns obbema rasa,
COOTBETCTBYIOLWErNo CTaHAaPTHLIM YCIOBMAM, AN IPUPOAHOIO rasa, cocTaB KOTOporo npueeaeH B Tabnuue b.1.

Tab6nwnua b.1— Cocrae npmpogHoro rasa

KomnoHeHT MonsipHasa gons KomnoHeHT MonsipHasa gons

N, 0,0030 CgH,g (HOpM.-OKTaH) 0,0000
CO, 0,0060 CgHyq (HOpM.-HOHaH) 0,0000
CH, 0,9650 C,oHy, (Hopm.-gekan) 0,0000
C,Hg 0,0180 H, 0,0000
CyHg 0,0045 0, 0,0000
C,H,, (Hopm.-ByTaH) 0,0010 CO 0,0000
C,H, o (n30-6ytaH) 0,0010 H,O 0,0000
CgHyp (HOpM.-NeHTaH) 0,0003 H,S 0,0000
CzH,, (nso-nentan) 0,0005 He 0,0000
CgHq4 (HOpm.-rekcan) 0,0007 Ar 0,0000
C;H,¢ (Hopm.-renTan) 0,0000

3HaueHus hakTopa CRUMaeMOCTU NPUPOAHOTo rasa BbIbpaHHoro coctaea (cm. Tabnuuy b.1), paccuntanHbie Tpemst
MeToAamMu (UNu no Tpem ypaBHeHusM cocTosiHns): AGA8, GERG-91 moa., NX19 moz. B pa3nuyHbIX TOYKax guarpamMmmbl
coctosiHusA (P, T), npuBeaeHsl B Tabnnue b.2.

Tabnwnua b.2— 3HauyeHus hakTopa CUMAEMOCTU NPUPOAHOro rasa

Touka coCToAHWA NPUPOOHOro rasa 3HaveHue akTopa CKMMAEMOCTU, PACCHUTAHHOTO NO MeToayY

P, MNa T K Z(AGAS8) 2(GERG-91mog.) z(NX19 mog.)
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 — 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 COCTOSIHMS MPUPOAHOIO rasa 3a4aHHOro KOMMNOHEHTHOIO COCTaBa HaxoAMTCsl BHe obnacTu onpeaeneHust
metoga GERG-91 mopa.
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PesynbTtathl pacyeTa chaktopa cxmmMaemMocTu no ypasHeHuio cocTosHns AGAS8 B pegakumn TOCT P 8.662 nnu [5],[6]
SIBNSAOTCS HAaMBonee TOUYHLIMU U MOTYT BbITb MPUHSITBI 32 KBUPTYarbHbIA 3TANOH» 3TOW BENUYMHbLI. TOYKM COCTOSIHWSA NpK-
poaHoro rasa, npveegeHHole B Tabnuue b.2, npakTnyeckn NOMHOCTBIO OXBaTbiBaloT 06nacTn onpeaeneHns MeTonoB
GERG- 91 moa. nu NX19 mog.

[ns yncneHHow OUEeHKU MEeTOANYECKON COCTaBSIIOWEN NOrpeLlHOCTU KOCBEHHOIo naMepeHnsi obbema rasa npm
CTaHAapTHbIX YCIOBUSIX, 00YCIOBIEHHOW BBEASHNEM YCITOBHO-NMOCTOSAHHbLIX BENWYVH, NP ONpeAeneHnmn KoadhdnumneHTa
cxumaemoctn metogom GERG-91 moa. nnu NX19 mog., 661nm naMmeHeHb! 3Ha4eHWst MONSIPHbIX A0New Yriekucrioro rasa u
a30Ta u 3Ha4YeHVs NNOTHOCTY ra3a nNpy CTaHgapTHbIX yenoBusix. KoadduumneHTsl, 3aganwme naMeHeH e 3Ha4YeH Benu-
UYWMH, XapaKTepPU3YIOLLKMX COCTaB rasa, 6binv BbibpaHbl kak Hanbonee onTuMarbHble, HA OCHOBE aHanu3a 6orbLLIOro Konu-
YecTBa pearnbHO BblOaHHbIX NAcNoOpPTOB KauecTBa rasza. 3HauveHus KoaduumneHToB G6binu nogobpaHbl TakuMm o6pasom,
4YTOObI UBMEHEHWE 3HAYEHWS MITOTHOCTY ra3a Npu CTaHA4apPTHLIX YCITOBUSIX COCTABNANO NpubnunanTensHo 2 % v bblno ogu-
HaKOBbIM 151 BCEX TPEX METOAOB pacyeTa koaduumneHTa cxxmmaemMocTu. B paMmkax Mmogen uaMeHeHHble 3Ha4YeHWs Benu-
UYMH, XapaKTepu3yloLWwmux COoCTaB rasa, ObinM paccMOTPeHbl Kak YCMOBHO-MOCTOSIHHbIE 3HAYEHWs, Ans KOTOpbIX Obin
BblYNCNEH KOIPMULMEHT CHUMAEMOCTU C LEnbio onpefeneHus COOTBETCTBYIOWEN MEeTOAMYECKON COCTaBMsioLen
NorpeLHoOCTM namepeHnst obbeMa npu cTaHaapTHbIX YCNOBUAX. [py M3MEHEHUAX 3HAYEHMI MOMSIPHBIX Aorel NoHOro
KOMMOHEHTHOro cocTaBa rasa (ypaBHeHue coctosHus AGA8) 6bino cobniogeHo ycroBre HOPMUPOBKU, T. €. CYMMa MOTSIp-
HbIX OMNel Bcex KOMNOHEHTOB BCeraa paBHANach eauHuLe.

PesynbTaTbl KOMNBIOTEPHbBIX BbIYUCNEHUA OTHOCUTENBHOW MOTPELLHOCTU 5\/0’ %, KOCBEHHOIO n3mMepeHusi obbema
rasanpv CTaHgapTHbIX YCNOBUSX, BKITIOYaA METOANYECKY0 COCTABMNAOLWLYIO NOrPELLHOCTH SVC,Ma %, 06yCNOBNEHHYIO BBE-
AEeHVEM YCINOBHO NOCTOSIHHBIX BEMNWYUH, A4Nsl TOYEK cocTosHus Tabnuubl Bb.2 (paboune ycnosus), npyeBegeHsl B Tabnuue
b.3. Ins pacyeTta 3TON COCTaBMSIIOWLEN KMCKYCCTBEHHO» B paMKax YNCIEHHOrO MOAENMPOBaHUA Ans crny4vas NpUMeHeHns
ypaBHeHus cocTossHUSA AGA8 BbInn He3HaUNUTENBHO M3MEHEHbI BCE MOJISIPHbIE 40N KOMIMOHEHTOB NMPUPOAHOIO rasa, npu-
BedeHHble B Tabnuue b.1, Tak, 4Tobbl M3MEeHeHMs NNOTHOCTU NPY CTaHAAPTHbLIX YCIOBUSX HE MPEBbIWAnm 3asiBleHHbIX
Bbllle.

Tabnuuya b.3— PesynbTarbl KOMNbIOTEPHbBIX BIYUCIIEHWNIA OTHOCUTENBHON MOrPELLIHOCTU n3MepeHus obbema rasa,
COOTBETCTBYOWEro CtaHgapTHbIM YyCINOBUAM

Touka COCTO?::Z MPMpOAHOro OTHOCcUTEeNnbHas NOrpeLHoOCTL
AGA8 GERG-91 mop. NX19 mog.
P, MMa 7. K
By, % Sy, % Sy, % Sy, w» % Sy, % Sy, > %
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

PesynbTathl YiCNeHHOro onpeaeneHnsi OTHOCUTENbHOWM NOrPELIHOCTY KOCBEHHOMO n3MepeHusi obbema rasa npm
CTaHAapTHLIX YCMOBUMSAX, NpuBegeHHbIe B Tabnnue b.3, B coueTaHm ¢ aHanM3om UCXOAHbIX AaHHbIX, MO3BONSIIOT YCTaHO-
BUTb, YTO:

- NPV CHYKEHVW AABNEeHNs ra3a Bknag CoCTaBMNsAoLWMUX B NOrPewHOCTb M3MepeHnin obbema rasa npy ctaHgapTHbIX
YCINOBUSIX, KOTOPble 0GYCNOBMNEHbI MOrPELLHOCTAMY U3MEPEHUN (PUMKO-XMMUYECKUX NapaMeTpoB ras3a, yMeHblaeTCs;
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NoOrpeLwHocTb n3MepeHnsi obbema, OTBEYaLLEero cTaHaapTHLIM YCIOBUSIM, NPY YMEHbLLEHUW AaBMNeHNs ra3a, B OCHOB-
HOM, OnpeaernsieTCcs NorpeLHOCTSIMM M3MepeHnii 06bema rasa B paboumnx ycrioBusix, AaBneHns 1 TemnepaTypsl;

- 3Hau4eHUs NOrPeLHOCTY M3MepeHnsi o6 bema rasa, NpUBEAEHHOIO K CTAHAAPTHLIM YCITOBUSIM, Ha y3rax y4eTa 9Kc-
nnyatmpyembix B 06rnactu abcontoTHbIX AaBNeHni, XapaKkTepHbIX Ans ceTen rasopacnpegernenus ~0,6 MlNa B 3aBncrmoc-
T OT U3MEHEeHWs1 TeMMnepaTypbl rasa moryt gocturate 1,8 % (B yacTHOM cnyyae npuvMmepa pesynbTaToB pPacHeTOB
Tabnuubl 6.3 %);

- porb METOAMYECKON COCTaBMSIOWEN NOrPELLUHOCTH, 0BYCNOBNEeHHON NPUBNXEHNEM YCITOBHO-NOCTOSIHHBLIX BEMU-
YWH, BO3pacTaeT ¢ yBenuyeHnem paboyero AaBneHus; Tak, Npy JaBreHnsx, NogaepXuBaemblX B razopacrnpegenurernb-
HbIX CETAX, 3HAYEHUS 3TOW COCTABNAOLLEN NorpewHocTn nexat B npegenax 0,05 %—1,0 %.

MpwumeyaHune— lpunonyyeHnn pesynbTaToB Tabnuubl b.3 NorpelwHoOCTN 3MepeHnin AaBneHnst u Temnepa-
Typbl rasa 3aaloTcsi B COOTBETCTBUM C pe3yrnbTaTtamMu NPUMepOoB NPUNoXeHusl A, OTHOCMTENbHAasi NOrPELLHOCTb U3Mepe-
HUsi o6bema rasa TUNOBbIM TYPOUHHLIM CYETUMKOM B paboumx yCrioBWsiX NpUHUMAaeTcst paBHOW +1 %; norpewwHocTu
M3MEePEHUN MOMSAPHbLIX JONEN KOMMOHEHTOR ONPeaensitoTCs NPUMEHSIEMON METOANKON U3MepeHnii Npu xpomartorpadu-
YECKOM aHanuae; TUMoBble 3HAYeHNs Takux norpewHocTen npuseaeHsl B FTOCT P 8.662 (cm. Takke [4]—[6]).

Mpw peanusayum anropUTMOB HACTOSILLLErO CTaHAapTa Als pacyeTa NnorpeHocT usmeperHnin obbemarasa, npvee-
JEHHOro K CTaHAapTHLIM YCITOBUAM, Ha y3rnax ydeTa rasa, OCHalWeHHbIX TYPOVHHBIMUY, POTALMOHHBIMUY, BUXPEBLIMU UMK
yNbTPa3BYKOBbIMY cHeTUMKamu, Bbino paspabotaHo cepTurLMpoBaHHOe NnporpaMmHoe obecnedeHne (NporpamMMHbIN
komnnekc «densta VST»). MporpammHbivi komnnekc «Jensta VST» no3sonseT onpegensts hakTopbl (Mnv koadduumneH-
Tbl) CKMMaEMOCTH, @ TAKXKE MOrpeLLHOCTU M3MepeHnii 06 bemMa Npu CTaHAAPTHbLIX YCIOBUSIX HA pearbHO 3KCMNyaTnpyeMbixX
y3nax yyerta rasa ans Tpex CTaHgapTU30BaHHbIX METOAOB onpedeneHus hakTopa CXMMaeMocTn npupogHoro rasza: NX19
moga., GERG-91 mopa., AGAS.

MpwnmeyaHwue—BnporpammHom komnnekce «Jenbta VST » ypaBHeHVWe COCcTOsHWUS npupoaHoro raza AGAS8
peann3oBaHo B NONTHOM 06beMeE U NO3BONSET onpeaensite Apyrne hrUanKko-XMMmMyeckme napaMmeTpbl NPUPOAHOro rasa rno
€ro KOMMOHEHTHOMY COCTaBY, Takue Kak CBOGOAHasi SHEPTUS, SHTarNbMNWSA, S3HTPONUS, BHYTPEHHSIS 3HEPrusi, CKOPOCThb 3BYKA,
TennoeMKoCTH NPU NOCTOSIHHOM AaBIIEHMM W MOCTOSIHHONW TeMnepaType, nokasaTens aguabarsl, NNOTHOCTL rasa B pabo-
YUX YCIOBUSIX U (DAKTOP CKUMAEMOCTU.

19



rocCT P 8.882—2015

[1] PekomeHgaumm

Bubnuorpadusn

cTaHgapTmsaumm
PMI"29—2013

[2] Mpaeuna yyetarasa. YtBepxaeHsl MuHTOnaHepro P® 14.10.1996r. 3aperncrtpupoBanbl B MuHiocte PO 15Hos6-
ps 1996 r. 2014 1. Ne 1198

[3] PepepanbHbIvi 3akoH «O6 obecneveHnn egUHCTBA M3MepeHniiy oT 26 utoHsA 2008 r. Ne 102-93

[4] NCO6976:1995 "a3 npyupodHbIf. PacyeT TennoTBOPHON CNocoBHOCTU, MNOTHOCTW, OTHOCUTENBHOM NMNOT-
(ISO 6976:1995) HocTU 1 nHaekca Bo66a ansi cmecu (Natural gas — Calculation of caloric values, density,

relative density and Wobbe index from composition)

[5] NCO 12213-1:2006 a3 npupogHbIf. PacyeT kosthduumeHTa oxatus. YacTe 1. BeegeHue v pykoBogsilume yka-
(ISO 12213-1:2006) 3annsa (Natural gas — Calculation of compression factor — Part 1: Introduction and

guidelines)

[6] NCO 12213-2:2006 a3 npupogHbIvi. Pacuyet koadbduumnernta cxaTtmsi. Yacte 2. PacueTt Ha ocHOBe aHanusa
(ISO 12213-2:2006) monspHoro coctaea (Natural gas — Calculation of compression factor — Part 2:

Calculation using molar-composition analysis)

[7] Pekomengaumm locypapcTBeHHas cuctema o6ecneveHns eQUHCTBa namepeHni. CHeTunKM rasa TypouH-
no MeTponorum Hble, POTAUMOHHBIE U BUXPEBRbIE B COCTABE Y3roB yveTa rasa. Meroguka onpegenenus
MW 3235—2009 NorpeLHoCcTn (CyMMapHOW HeonpeaeneHHOCTU) namepeHuini o6bema rasa B peanbHbiX

YCMOBUWSAX SKCMNyaTaunm y3noe y4eta

[8] PekomeHgaumm locypapcTeBeHHasi cuctema obecrneveHus eQUHCTBA N3amepeHuin. MIamepeHnst KOCBEHHbIE.
no MeTposnorum Onpegenenne pe3ynbTaToB U3MEpPEHNI N OLLEHUBAHWUE UX NMOTPELWHOCTEN
MIA2083—90

[9] PekomeHgaumm locypapcTBeHHas cuctema obecrneveHns eauHcTBa uamepeHni. CHeTunKK raza TypouH-
no MeTposnorum Hbl€, POTALUOHHbBIE U BUXPEBbIE B COCTaBE y3noB y4eTta rasa. Metoguka pacyera norpeuu-
MW 3350—2011 HOCTU U3amepeHnin obbema rasa, NPMBEAEHHOIO K CTAaHAAPTHBIM YCNOBUAM

YK 662.76.001.4:006.354 OKC 17.020

Kntouesblie crioBa: o6beM NPUPOAHOTO rasa, NorpeLllHOCTL UsMepeHnii oGbema NpupoaHoro rasa, craHaap-

THbl€ YCITOBUA

Pepaktop O.A. CmosHosckas
TexHuqeckui pegaktop B.H. [pycakosa
Koppektop HO.M. lNpokoghbesa
KomnestotepHast Bepctka A.H. 3omomapesod

Cpaxo B Habop 21.05.2015. MopnucaHo B nevatb 01.07.2015. ®opmart 60 x 84%. ["apHuTypa Apunan.
Yen. ned. n. 2,79, Yu-uzg. n. 2,35, Tupax 43 3k3.  3ak. 2264.

W3paHo u otnevaTtaHo so ®IryM « CTAHOAPTUHOOPMy, 123995 Mockea, 'paHatHbIi nep., 4.
www.gostinfo.ru info@gostinfo.ru

locyaapcTBeHHas cuctema obecnedeHus eanHcTBa namepermnii. Metponorus. OCHOBHbIE
No MEXrocyAapCTBEHHOW  TePMWHbI M onpegeneHus


http://www.mosexp.ru# 
http://www.mosexp.ru#  
http://files.stroyinf.ru/Index2/1/4293764/4293764565.htm

