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I'pynna T 86.3

PEKOMEHJALIUA

locynapcTsennas cncreMa 0becric4eHHs €AUHCTBA
M3MEPEHHH.

CueTunks ra3a TypOHHHbIe, POTAHOHHbIE H
BHXpeBble B COCTABe Y3JIOB y4eTa rasa. MM 3235-2009
MeTtoanka onpeaesieHnsi NOrpelIHOCTH (CyMMAapPHO#
Heonpe/eJleHHOCTH) H3MepeHHil 06bema rasa B
pealibHbIX YCAOBHSAX 3KCILIYATARMM Y3108 y4YeTa

1 OBJACTDh IPUMEHEHUSA

Hacrosimias pekoMeHIAauus pacpoCTPaHiETCs Ha XapaKTEepPHCTHUKH
MOTPEIIHOCTH pe3yJibTaTa HM3MepeHMii o0BeMa rasa, IOJyHEHHOTO NpH
cobmoaeHny TpeboBaHUi MeToAuKH (METO/AA) BHINIOJHEHHA HM3MEPEHMH C
TOMOIUBI0 TYPOUHHBIX, POTAUOHHBIX M BHXPEBBIX CUETUHMKOB, BXOASMIMX
B COCTaB M3MEPHUTE/IbHLIX CHCTEM Y3JI0OB Yue€Ta raisa ().IBJICC — Y3JI0B
yderta) o I'P 50.2.019 u ycraHaBnusaet:

OCHOBHble TpeGOBaHMA K OLEHMBAHMIO HPEAEIbHOH IOrpelmHOCTH
(pacluMpeHHOM HeolpenencHHOCTH) M3MepeHuii oOBeMa rasa IIpH
CTAHAAPTHBIX  YCJIOBMAX, BKII0Yas  METOAMYECKYH0  IIOTpELIHOCTb
u3MepeHuii ob6bema rasa, OOYCIOBIEHHYIO [PHMEHEHHEM YCIOBHO-
MOCTOSLHHBIX BEIMYUH;

OCHOBHbIE NpaBWIa OLCHKH KOI((ULHEHTOB BIMAHMA IOIPEIIHOCTEH
(HeonpeneneHHOCTe ) M3MEPEHHMI BEJMYHH, ONpPEAEIMIOINX pe3yJbTar
usMepeHmit obbeMa rasa;

PEKOMEHIALMH 110 PAcUeTy 3HayeHuil IOTPEIHOCTH U3MepeHuii o6rema
rasa B CTAHAAPTHBIX YCJIOBHAX B 3aBUCHMOCTH OT IIPOLEAYPbI BEINOIHEHHA
W3MEpPEHHH;

PEKOMEHaLUMK [0 OLIEHMBAaHMIO PECIbHOM NOTPEIHOCTH.




2 HOPMATHUBHBIE CCBLIIKA

B Hacrosmel peKOMEHNALMHM HMCIONB30Balibl CCHUIKM Ha CIIEAYIOIIME
HOPMaTHBHEIE JOKYMEHTHI:

1. IIP 50.2.019-2006 T'CHU. Metonuka BHINONHEHAS H3MEpeHHil npH
[IOMOLH TyPOUHHBIX, POTALHOHHBIX # BEXPEBBIX CYETHYUKOB,

2. PMI'29-99 TICH. Mertponorns. OcHOBHBIE TepMHHBI M
orpeneneHus.

3. 'OCT 2939-63 I'a3bl. YcnoBus g onpenenedHs oobema.

4. 'OCT 30319.2-96 I'a3 npuponnsiid. Metonb! pacuera (u3nUecKHx
cBoiicTB. Onpenenenre ko3phHIIeHTa CKUMAEMOCTH.

5. 'OCT 30319.1-96 I'a3 npuponHsii. MeTtons! pacuera ¢usmgeckux
cBoiicTB. OnpeneneHne (H3NHECKUX CBOMCTB NPUPOLHOXO rasa, €ro
KOMITOHEHTOB H NPOAYKTOB €ro nepepabdoTKH.

6. 1SO 6976 Natural gas — Calculation of calorific values, dencity,
relative dencity and Wobbe index from composition (Second edition 1995-
12-01/ Corrected and reprinted 1996-02-01).

7. FOCT 23781-87 I'a3bi roptourie npuponssie. XpoMmarorpaduaeckuii
METOJ OfTpesielIeHUst KOMITOREHTHOT'O COCTABA.

3 TEPMUHBI, ONIPEAEJEHHUA, OFO3HAYEHHSA B
COKPAIIEHHMA

3.1 B Hacrosimeil pekoMeHIaLUM MPUMEeHEHb! TepMUHBI no PMI 29, a
TAKXKE CICAYIOLUME TEPMUHBI C COOTBETCTBYIOLUMY OIPENEICHUAMH:

H3MepenHe (PH3HYECKOH BeJNYHHBI: COBOKYMHOCTh ONepauuii no
TIPMEHEHNIO TEXHIMECKOTO CPEACTBA, XPAHALLETO EOVHMLY GW3NiecKon
BEIHYMHE!, 00ECTIEYHBAOIMX HAXO0X/EHME COOTHOLHEHMS (B SBHOM WIH
HESBHOM BH[E) H3MEPAEMON BEIHYMHEI C €€ eOUHHULEH M II0y4eHHe
3HAYEHUs ITOH BETHYMHbI.

npaMoe M3MepeHne: M3IMEpeHHe, NpU KOTOPOM HCKOMOE 3HaueHue
Gbu3utecKkol BeTMHUHBI IONTY4al0T HENOCPEACTBEHHO.

KOCBEHHOE H3MepeHHe: OITpeIENiCHIe HCKOMOT0 3Ha4eHus pusruecKoi
BEJMYMHBl HA OCHOBAaHMM Ppe3yNbTaTOB NPSAMBIX M3MEPEHUHA Apyrux
¢dusuyeckux BemMauH, QYHKIMOHATBHO CBA3AHHBIX C MCKOMOM BETHIUHOM,

pe3yabTaT H3mMepeHus (Ppu3nueckoii BeJJHUHHBI: 3HAYCHUE BEIMYMHBI,
TMOJIyYEHHOE TIyTEM €€ U3MEPEHI.



NOrpeliHOCTL pe3yJibTaTa H3MepeHus! (IIOrPpelmHOCTL H3MEpPEeHHS):
OTKJIOHEHHE pe3ylbTaTa M3MEpPeHMs OT MCTMHHOIO (JeHCTBUTENLHOTrO)
3HAYCHUS U3MEPSIEMOH BEJIMHHMHBL

CHCTEMATHYECKAN HNOrpellHOCTb H3MepeHHs (CHCTeMAaTHYecKas
fIOrPEHOCTE): COCTAB/LAIOIAd INOrPEUIHOCTH Pe3ynbTaTa HM3MEpeHMs,
OCTAlOIAsiCA  MOCTOAHHOM MM 3aKOHOMEPHO H3MCHAOWIAACS I[IpH
MIOBTOPHBIX H3MEPEHHUSX O/IHOH U TO# Xe hH3KMUecKoii BETIMUNHBL.

AOrPelIHOCTE MeTOAa HM3MepeHMit  (MOrpemHOCTh  METOAA):
COCTaBJSAIOAs CHUCTEMATHYECKOH TIOrPEIIHOCTH H3MEPEHHUH,
06ycnoBncHHas HECOBEPILEHCTBOM NIPHHATOrO METO/Ia H3MEPEHHIA.

npexeibHasl NOrpelIHOCTL M3MEpeHHMA B PpsAy H3MepeHMid
(npede/ibHaA MNOTrPelIHOCTb): MaKCHMalbHas MOTPEIIHOCTE H3IMEPEHHA
(nmoc, MUHYC), JOITy CKaeMast 1Sl JaHHOK N3MEPHTENBHOM 3anaqu.

HEONpeJeJeHHOCTh H3MepeHHH (HeompeaeeHHOCTb): MapameTp,
CBA3AHHDbIA C PE3yNbTATOM H3MEPEHUHl M XapaKTepH3YIOIUMH paccesHue
3HAYEHUH, KOTOPBIE MOXHO IPHITUCATL U3IMEPAEMOH BETHYUHE.

3.2. IpuHsTHIE 0003HAYEHHA H COKPALEHNS.
P, - IVIOTHOCTb ra3a Mpu CTAHAAPTHBIX YCIO0BUAX;

X0, 3%y, - MONAPHbIE 10JIM YITIEKMCIIOTO ra3a M a30Ta B NPHPOAHOM
rase;
P, - aTMOCEPHOE NaBlICHHE;

P.. - abCONOTHOE JaBjeHMe ra3a 1py CTaHAAPTHLIX YCIIOBHUSX;

T - rtepMmogmHamu4ecKas TeMIeparypa rasa Npd CTaHJApPTHbIX

¢
YCNOBHSIX;

V.- 06beM rasa npu CTaHAaPTHBIX YC/IOBUAX;

V. - o6beM rasa npH CTaHIAPTHBIX YC/IOBHAX, M3MEPEHHbIA C
UCMONB30BAHUEM YCHOBHO-TIOCTOSHHBIX BETU4HUH;

g - MFHOBEHHOE 3HayeHKe 0OBEMHOro pacxona rasa;

P - ILIOTHOCTh ra3a B paboyux YyCHNOBHAX;

P ¢ - IVIOTHOCTD ra3a npH CTaHAApPTHbIX YCIOBMAX;

P - abconoTHOe AaBieHue raa B pabouux ycroBusx;

T - TepMonMHamMuueckas TeMneparypa rasa B pabouux ycnoBHsX;

t - Bpems;

{, - MOMEHT BpPEMEHH Hayana H3IMEPEHHS;

"



!, - MOMEHT BPEMEHH OKOHYAHUA UIMEPEHUA;
T=1,—1, - BpeMa KOCBEHHOro u3MepeHuss obbeMa raza mnpu
CTaHAAPTHBIX YCIOBHAX (OTYETHBIN NIEPUOT [t" 1y ]);

K - xoadrpuumenT cxnmaeMocTH rasa;

* )
K' - xo3hduupeHT CKUMAEMOCTH TPHUPOAHOTO ra3a, MONYHEHHBIH
HCIONIB30BaHMEM YCIOBHO-TIOCTOSHHBIX BENMUHH: O, Xpp M Xy .

Z - GaKTOp CXKUMAEMOCTH TIPUPOJHOTO rasa npH paboumx ycrioBHsX;

Z, - (Gaktop CKXUMaeMOCTH INPUPOJHOTO ra3a HpM CTAHIAPTHLIX
YCAOBMSX;

Zj - (AaKTOp CXKMMAEGMOCTM }J-F0O YHCTOrO rasa - KOMIIOHEHTa
NPUPOLHOrO raza, IPYU CTAaHAAPTHBIX YCIIOBUAX;

Xj - MOJIAPHEIE NOJIM KOMIIOHEHTOB fipupoaHoro rasza (j = 1,2, ...N);

rj- 0OBEMHbIE 10/ KOMIIOHEHTOB NipupoaHoro rasa (j = 1,2, ..N);

Wj - MOJIEKYJIAPHbIE BECA YHCTBIX I'a30B - KOMIIOHEHTOB NPHPORHOIO
raza (j = 1,2, ..N);

b; - haxTopel cyMMupoRaHMs (ANS KOMIIOHEHTOB NPUPOLHOTO rasa o
[SO 6976, j= 1,2, ...N);

N - YHC/I0 KOMIIOHEHTOB NPHPOLHOIO Ia3a;

Uew - MOJIEKYJISIPHBLE BEC IPUPOAHOTO Iaza;

R - yHUBepcalibHas ra3oBas NIOCTOAHHAS;

Pe.us - ILIOTHOCTD IPUPOJHOTG I'a3a, pacCMaTPUBAEMOrO KaK MIcaTbHbIN
ras;

V; - 3Ha4eHne o6beMa raza B pabouux ycnoBusx (Tekyluee NnokasaHue
CHETYHKA, COOTBETCTBYIOLIEE MOMEHTY BPEMEHM t;);

,0: - YCNOBHO-TIOCTOSHHAA BeMMYMHA - [UTOTHOCTh Tra3a IIpu
CTaHIAPTHBIX YCI0BHAX;

x;.,)j - YCJIOBHO-TIOCTORHHAs BeIMYMHA - MOJISIPHAs 0N yIJIEKUCIOT0
rasa;

x,'vl - YCIIOBHO-NOCTOAHHAS BEJIMYAHA - MOJAPHAN OIS a30713;

A, - abconoTHas NOrpeliHOCTE M3MEpeHUA 00beMa ra3a CHETUMKOM B

MOMEHT BPEMEHH t;
A _— abCcoMOTHAS MOTPEHIHOCTh M3MEPEHHs AaBJicHUs ra3za B MOMEHT

BPEMEHH t; ;



A; - abcomoTHas NOTPEIUHOCTh W3MEPeHMs TeMIepaTypbl rasa B
MOMEHT BPEMEHH t; ;

A, - abcomoTHas NOTPEITHOCTL W3MEPEHNd IUIOTHOCTH rasa IpH
CTAHJAPTHBIX YCJIOBHAX B MOMEHT BPEMEHH t; ;

Ay - abComoOTHAZE NOrpeWHOCTh ompeneneHus koadduuuenta
CKHMAeMOCTH B MOMEHT BPEMEHH t;;

- abComoTHas MOrpelliHOCTs M3MEpPEHHs MOJAPHOM 10N

Xco,,
YTJIEKHUCIIOro ra3a B MOMEHT BPEMEHH t; ;

A N abcomoTHas NOTPEIHOCTE H3MEPEHHUS MOJIPHO# Aonu a3ota B
MOMECHT BPEMEHH {; ;
5,,. - OTHOCHTENIbHAs IOrPelIHOCTh H3MEpeHusi obbema raza
CYECTYHMKOM B MOMEHT BpEMEHN t;;

) p, - OTHOCHTCIIbHAS TOTPEIUHOCTE HM3MEPEHHS [ABJCHMA rasa B
MOMEHT BPEMEHU t; ;

67, - OTHOCHTENbHas NOIrPEIHOCTh M3MEPEHUs TeMIEpaTyphbl rasa B
MOMEHT BPEMEHHU t; ;

1) ., = OTHOCHTENbHAS NIOTPEIHOCT: M3MEPEHHA IUIOTHOCTU rasa npH
CTAaHIAaPTHBIX YCAOBUAX B MOMEHT BDEMEHH t;;

1) x, - OTHOCHTElIbHas NOTIPELIHOCTs OnpeaeneHus koddduumenta
CXKMMACMOCTH B MOMEHT BPEeMEHH 1, ;

6., - OTHOCHTE]bHAA MOFPELIHOCTh M3MEEHHMA MOJNADHON A0JH
24

YTJIEKHCIIOI0 ra3a B MOMEHT BPEMEHMU {;;

xy,, - OTHOCHTENbHAs MOTPEMIHOCTE H3MEPEHHS MOMAPHOH 1oju
2

a30Ta B MOMCHT BPEMEHH t; ;

5, - M[peIeNbHbIC OTHOCUTC/IbHbIE MOrPELHOCTH  HM3MEpEeHus
7

MOJIIPHBIX J1071€#i KOMITOHEHTOB pupoaHoro rasa (j =1, 2, ..., N);

S8, - nOpelenpHble  OTHOCHTENBHBIE NOTPEMIHOCTH HM3MEDPEHHS
J

06bEMHBIX A0JIEH KOMIIOHEHTOB NpHpoatoro rasa (j =1, 2, ..., N);
S, - npedenbHble OTHOCHTENBHBIE MOrPEIHOCTH OINpe/eNIeHus
J

(aKTOpOB CXXMMAEMOCTH KOMIIOHEHTOB HpPHUPOJHOTO raza (MHMCTbIX
ra3soB) IpU CTaHAApTHbIX yenoBuix (j=1, 2, ..., N);



8, - NpeneabHas OTHOCHTENbHAs MOTPELIHOCTh M3MEPeHus 00beMma
raza B pabodHX yCITOBHSAX;

) p TNpEeaeIbHAA OTHOCHUTENIbHAA NMOTrpEIIHOCTh H3MEPEHUSA HABJICHHUA

rasa;

O, - [peleNbHas OTHOCMTENbHAS MOTPELIHOCTh  HM3MEPEHHs
TEMIIEpaTypbl Ta3a;

S p, - TIpeNieNbHAst OTHOCHTENbHas NMOTPENIHOCTD U3MEPEHHS IIOTHOCTH
rasa pH CTaHJAPTHBIX YCIOBUAX;

~ Tipeaesbnasi  OTHOCHTEJIIbHAA INOIrpe€IMHOCTh  H3MEPCHHUA

Xc0,
MOﬂﬂpHOﬁ JOJIN YTAEKUCOTO ra3a;
o - npenesibHas OTHOCHUTENBbHAsA IIOrpEIUHOCTL M3MEPEHUA

XN,
MOJISIDHOW 10SIM a30Ta;
Ok A - METOIMYECKAs MNOrpelHOCTh OMNpeneneHus KodghduupeHTa

CXXHMAEMOCTH IIPUPOIHOTO rasa;

Oppy - METOIMYECKAs COCTABJIAIONIAN IOTPEHIHOCTH M3MEPEeHHs
obreMa  rasa, COOTBETICTBYIOIUEIO  CTaHAApPTHBIM  YC/IOBHSM,
00yCoBNEHHas: IPUMEHEHNEM YCIIOBHO-TIOCTOSIHHBIX BEJTUHHH;

O, - T[peelbHAS  OTHOCHTENbHAS — ITOTPELIHOCTh  HM3MEPEHMUs
YHHUBEPCANBHOI ra30BOH NOCTOAHHOI;

5,.( ,~ TIpenenbHas  NOTPeWHOCTE  M3MEPEH obremMa  rasa,

COOTBETCTBYOWIETO CTAHAAPTHRIM YCIIOBYAM;

ben - TIpEACNIbHBIC abCoOTHEIE NOrpeilHOCT  HM3MEpEHUs]
m 2me2

MOJIEKYNIAPHBIX BECOB MpPEJCNbHBIX YIJICBOAOPOAOB - KOMIIOHEHTOB
npupoasoro raza (m=1, 2, ..);

>

npenenshas  abCoOmMoOTHas  MOrPENIHOCTs  WM3MEPEeHHsA

Heo, -
MOJIEKYJIAPHOrO BE€CA YITIEKHCIO0TO rasa;
A . - NnpenecibHas abcoJoTHas IOrpeuIHOCTh M3MEPCHHSA
2

MOJIEKYJIAPHOTO BCCA a307Ta;

p - mpejensHas  aOCONMIOTHAasT — NOTPENIHOCTh — M3MEPEHHA
02

MOJIEKYJISIDHOTO BEca KHCAOPOA;
A, - abconioTHas MOrpenrHOCTb U3MEPEHHS aTOMHOTO BECA YIVIEPOIA;



AH - abcosnroTHas MNOrpemmHOCTh N3MEPEHNA aTOMHOI0 B€Ca BOIOpO/1a;

AN - abcomoTHas NIOrp€uIHOCTb M3MECPEHHUS aTOMHOI'0 BECa a30Ta,
A o " abcomoTtHas TNOrpeIHOCTE U3MEPEHUS aTOMHOI'O BECa KHCI0pOAas

O, - TIpeleNbHBlE  OTHOCHTENbHBIE — MOTPEWHOCTH  H3MEpEeHus

MONEKYJIIPHBIX BECOB KOMIIOHEHTOB npupoaxoro rasa (k =1, 2, ... ,N).
MBMH — metouka (METOR) BHITIOJIHEHUS M3MEPEHM.
4 OBIIME IOJOXEHNUA

BOJIBIIMHCTRO AEHCTRYIOIMUX B HACTOSIIEE BPEMS Y3JIOB yUeTa rasa Ha
Gasze TypOMHHbIX, POTALMOHHBIX M BHXPEBbIX CHYETYHUKOB N0 TEXHHKO-
9KOHOMMYECKUM COOOPAXEHHSIM OCHALUEHbI JOTIONHUTENLHO CPeNCTBAMHU
H3MEPEHUs  TONBKO JaBiicHus © Temreparypsl. Ilo »Toii mpuumse
n3MepeHuss 00beMa rasa M ero NPHBEACHHWE K CTAHOAPTHBIM YCIIOBHMAM
BHITIOJIHAIOTCS C  UCMOJb30BAHMEM  YCIIOBHO-NOCTOSHHBIX — BEJIMYMH:

IUIOTHOCTH TPH  CTAHOAPTHBIX YCIOBMAX O,, MOJSPHBIX Joned
YIJIEKHCIIOTO Ia3a v a30Ta X, H Xy B COCTaBE NPHPOJHOIO rasa, a Takke

aTMOC(I)epHOTO AasjeHusa p,, €CIH abCcoJIIOTHOE JaBlieHUe U3MEPSCTCA KaK

cyMMa H30BITOYHOTO M arMocdepHoro pasneHuil. M30sirouHoe nasneHue
u3MepseTcs MIePBUYHbIM npeobpa3oBaTelieM  HENpepbIBHO, u
COOTBETCTBYIOILME pPEe3yJIbTaThl MOCTOSIHHO HOCTYIAIOT B BBIYUCIHTENb
cpenHero o6bEMHOro pacxozaa, B TO BpeMs kak aTMocgepHoe HaBICHUE
NEPUOANYECKU BBOXMUTCS OIEPATOPOM B BbIYMCIHTENb, KakK YCJIOBHO-
NOCTOSIHHAs BENTMYHHA.

IpMeHeHHe YCIOBHO-TIOCTOSHHBIX 3HA4EHNH BENUWYMH CYLIECTBEHHO
yNpowaeT NIOCTaHOBKY W3MEPUTENBbHOH 3amauu onpeneneHus ooremMa rasa
M ero TPHBEISHUS K CTAHAAPTHBIM YCIOBHSAM. T.K. IO3BOIAET M30exaTh
yU3MepeHHit KOMIIOHEHTHOIO COCTaBa M IUIOTHOCTY Ta3a Npy CTaHAAPTHBIX
YCAOBHAX B peaibHoM Maciitabe BpemeHn. OfHaKo Takoe ynpouleHHe
BHOCHT B pe3yJIbTaT M3MepeHust 00beMa rasa npH CTaHAAPTHBIX YCIIOBHAX
JOOMOJIHUTEBHYI0  METOAMYECKYI0  COCTAB/SIOIIYH)  TIOrPELIHOCTH
(HeonpenenecHHOCTH 1o TUIy B).

Bipsiiue nepuoAMYECKM H3MEPSEeMbIX BENMYMH M MX YCIOBHO-
MIOCTOSHHBIX 3HAYEHMH HA PE3Y/bTAT KOCBEHHOr0 U3MepeHua odbema rasa
TIPH CTAHJAPTHBIX yCNOBHAX 3ABUCHT OT TpexX (akTopos:



- YACTOTh BBOJA NEPUONMUCCK N3MEPAEMBIX BETM4UH,

- crnocoba 06paboTkM NEPHOAMYECKH U3MEPSEMBIX BEJMYHH B
BbIMUCIIUTENE;

- k03hGUUHAEHTOB BAMSHUS NoOrpelHocTell  (HeolpeneneHHocTek)
pe3yNbTAaTOB  ITIEPHONWHECKMX W3MEPEHHI BENWHYMH Ha  pe3ynbIaT
KOCBEHHOTO H3MepeHus oObeMa rasa.

B TP 50.2.019 onpenenes nopsnoK NpoBeNeHNs NPOBEPOK peaiu3alyy
MBH npy nomony TypOUHHBIX, POTALUMOHHBIX M BHXPEBBIX CHETYMKOB, &
TakKe JaHa METOIMKA pacyeTa MOrpelIHOCTH U3MepeHHiT obbema rasa npu
CTaHJAPTHBIX YCIIOBUAX B PEaNbHBIX YCIOBMAX JKCILTyaTallUH y3JIOB y4eTa
rasa, B KOTOPOH Yy4YET COCTaBJSIONWIEH fIOrpelIHOCTH, 00yCrIoBIEHHON
OLIEHKOH BITHAIONIUX BEJIMYAH, HE NONYYHII IPAKTHYECKOTO IIPHMEHEHHS.

B cootserctBum ¢ 'OCT 2939 pacuets! 3a 1OCTaBJICHHBIH IIPAPOAHbIH
ra3 ¢ norpeOWTENsMHM TPOU3BOAATCA Ha OCHOBAHWH TPUBENEHHOro K
CTaHNAPTHBIM YCHOBUAM o0BeMa rasa, ITOJAHHOIO 32 PACHETHBINA NEepHOA
BpeMeHn. llena Ha ras, xak npaBmio, ycraHaBiusaeTcs QPenepaibHoil
cnyxboit mo Tapndam ma 1000 M npH CTAHIAPTHBIX YCNOBHAX B
3aBHCHMOCTH OT €ro Temlocojepxanus. TennocomepxaHue NpUPOIHOro
raza XxapakTepu3yercs YAENBHOH TEIIOTOH CropaHus, OTHECEHHOH K
obseMy rasa B CTaHZApTHBIX YCJIOBHUSX, 3HAYEHUE KOTOPOTO M SBJIACTCH
Lenbl0 M3MepeHHt oObema mpmpoadoro rasa. CraHmapTHele ycCnoBHS

(abcomoTHOe maBneHMe p, W TepMoOMHammyeckas Ttemueparypa I',)
onpenenensl B 'OCT 2939 n cocrasisior p, =101,325 xTTa; T’ =293,15K.

B coorsercrenn ¢ [IP 50.2.019 ob6beM rasa V, B crampapTHbIX

c

YCNOBUAX TIPH UCTIONB30BAHUM TYPOWHHBIX, POTAIMOHHBIX M BUXPEBBIX
CUETYHKOB HAXOOWTCS Kak pe3y/jbTaT TPSMOr0 WM KOCBEHHOTO
U3MEpPEeHHs, KOTOpbie, COOTBETCTBEHHO, 3aKiioualotes anGo B
HETIOCPEICTBEHHOM ~ M3MEPEHHHM  YCpeAHeHHoro obkemuoro pacxona
(o6nvemMa) rasa cueTdukoM B pPalOYMAX YCNOBHAX M MOCHEAYIOHIETO €ro
IIpUBEAEHUs K CTAHIAPTHLIM YCIOBUAM B COOTBETCTBMM C (1), 1uGo myTem
peanvi3anvy ypaBnenus (2), ONPEHE/OUIETO CBA3b HEMOCPEACTBEHHO
H3MEPSieMbIX BETHYMH C HCKOMOi, cormmacHo I1P 50.2.019 u uMeroT BUA:

V.= [qLar, )
P



qu > e d @)

Cranpapthsie yenosust — (p.~101,325 kIla, T,=293,15 K);
K=2/7, — x03)unmeHt cHKUMACMOCTH raza.

Kak ykaspiBanock Bblie, ypaBHenue (1) NpUMEHAETCS NpPU MPAMBIX
(HenocpeACTBEHHBIX) M3MEpEHMsX IUIOTHOCTH ra3a Oopu paboumx H
CTAHIAPTHBIX YCNOBMsX. YpaBHeHHEe (2) UCMONL3YETCS NPH KOCBEHHOM
YM3MEPEHHMH IUIOTHOCTH ra3a Ha OCHOBaHMH NPSMBIX W3MEPEHMH NaBleHHA
1 TEMIIEpaTyphl rasa npu pabouux ycloBMAX H PacyeTHOro OIpeaeieHHUs
(aKTOpoOB CIKMMAEMOCTH, COOTBETCTBYIOLIMX pPabo4yuM ¥ CTaHZAPTHBIM
ycnoBuaM. Copepxaiieecs B ypaBHeHHM (2) NpuBeAeHME H3MEPEHHOIrO
npy paboymx yCIOBHAX CYCTUMKOM 00BEMa rasa K CTaHAAPTHBIM YC/IOBHAM
TIPOAMKTOBAHO HEOOXOAMMOCTHI0 NPOBEACHUA KOPPEKTHBIX pacyeToB C
NMOCTaBILIMKOM 3a noTpebneHHbIi a3 corstacHo Tpeboanuto FOCT 2939.

SMETOA N3MEPEHUA OBBEMA T'A3A 11PM CTAHAAPTHBIX
YCIOBUSAX C NOMOLBIO TYPEUHHBIX, POTAIITMOHHBIX
W BUXPEBBIX CYETHYHKOB I'A3A

Ilpasuna IIP 50.2.019 PErNAaMEHTUPYIOT B 3aBMCHMOCTH OT
OCHAWEHHOCTH Yy3/1a Yy4era ra3a HECKOJIbKO BapHaHTOB pealu3auuu
poueAypsl w3Mepenut oObema rasa, COOTBEICTBYIOIIETO CTAHAAPTHBIM
YCIOBUAM, C HOMOIIBIO TYPOMHHBIX, PpOTALMOHHBIX M BHXPEBBIX
CYETYHKOB.

Kak moka3sbiBaeT aHalmM3 COCTOSHHS Y3JIOB yueTa ra3a NnpoMBILLIEHHBIX
notpebureneii, OCHallEHHbIX TYPOUHHBIMH, POTALIMOHHBIMM M BUXPEBBHIMU
CYETHHUKAMM ra3a, Noflapstouiee GONBIIMHCTBO TAakMX Y3/10B B HACTOALIEE
BPEMA HE COJEPXKMT CPEACTB HM3MEPEHHH IUIOTHOCTH M COCTaBa rasa B
HENpepbIBHOM, JMO0 HMCKPETHOM pPEXHMax, TO3BOAIOLMX peluarh
M3MEPUTENIbHYIO 3anady orpejeneHns o0beMa raza, COOTBETCTBYIOLIEIO
CTaHAAPTHbIM  YCNIOBUAM, B  peanbHoM  Macmitabe — BpeMeHM.
CrnepoBatesibHo, OOMBIIMHCTBO Y3JIOB YYera, IJKCILTyaTUpyeMBIX Ha
o0bekTax norTpebaeHns rasa B HACTOALIEE BPEMsi, M¥MEIOT B CBOEM COCTaBe
TypOUHHbIA, pOTALMOHHBIA WM BHMXPEBOM CuUeTHMK ra3a, CpejcTBa
U3MepeHUl fJaBleHMs M TeMIepaTypsl npu pabouuMx  YCIOBMSX,
BBIYHMCIUTEND (INEKTPOHHBIA KoppekTop). Ilpn Takoit koHdurypaunu ysna
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ydeTa o0beM ra3a [pU CTanJapTHLIX YCIOBUSX HBISETCS PE3YJILTATOM
KOCBEHHOI'0 M3MEPEHWS, NpPeACcTaBleHHoro B obuieM Buae gopmynoii (2).
[TpHCYTCTBYIONMA B 3TOM BhIPXEHUH KOI((DILMEHT CKUMAEMOCTH a3a B
coorBeTcTeud ¢ FOCT 30319.2 paccuuThiBaeTcs ¢ HCNOJb30BaHHEM
meronoe NX 19 moa. unm GERG-91 mon. Ilpu Takoff mocranoBke
M3MEpUTENbHOM 3a7aud 00beM ras3a, MPHBEIEHHbIR K CTAHAAPTHBIM
ycnoBUAM, Haxoautcs no dopmyne (3), xoTopas SBNSETCH CNeACTBHEM
BblpaxeHua (2):

p.T
=Sy e 3
,Z( r.TK, ®

rae Vi=qih;; hj — sneMeHTapheilf OTpe3ok BpeMeHH MeXAy ABYMs
NOCNeN0BATENbHLIME i B i+] CUMTHIBAHMAMM BHIYMCIMUTENEM 3HAYEHHIA
obbema V;, abcomoTHOro aasneHus p;, Temneparypst T; v xo3dpduupenTa
oxumaeMocT K rasa; n - yMcno 3neMeHTapHBIX OTPE3KOB BPEMEHH,
COCTABNSAIONIMX BpeMs M3MEPEHUs 7 ; Kak MpaBWIO, Ha NPAaKTHKE BCe
3JICMEHTapHble OTPE3KHM BpEMEeHH BHIOMPAIOT OOMHAKOBBIMM, JUTHHA
3JIeMEHTapHOro OTpe3Ka cornacyercs ¢ MHUHHMaJIbHBIMM BpEMEHAMH
(OpMHPOBAHUS TIPUMEHAEMBIMH CpPEJICTBAMHM HM3MEPEHMst OCPEAHEHHBIX
3HayeHHil abCcoNoTHOro JaBNeHus, TeMmmeparypsl u obbema rasa,
COOTBETCTBYIOIUMX OTPE3KY BPEMEHH [t,,t,.+|]. Berpaxxenue (3) sisnsercs

GopMy0ii  YMCIAEHHOrO  WHTErpMpoOBaHMs  ypaBHeHHA (2) 1pu
HEMPEPHIBHOM ~ M3MEPEHHH  oOBema, abCOMIOTHOrO  JamiieHUss U
TEMNEPaTypb! ra3a; 3T0 ke BbipakeHue (3) oKa3bIBAETCA TOUHBIM TPH
JMCKPETHBIX HM3MEPEHMAX o0beMa M TEPMOJMHAMUHYECKHMX IapaMeTpoB
Fa3a; JAMCKPETHOCTh ONpENEeNsercs, NaBHbIM 00pa3oM, TEXHHUECKUMHM
BO3MOXHOCTAMH H DpaKTPl‘lCCKOﬁ uenecooﬁpasnocrb}o BbINOJIHCHHUA
00JIBIIIOTO YHCIa H3MEPEHUIT.

3HauMTEeNnbHAs YacTh pacCMAaTpHBaeMbIX Y3JIOB YyeTa OCHalleHa
CPEACTBaMU M3MepeHHs M30OLITOYHOrO JABJIEHUA ra3a BBUJY TOro, YTO MX
CTOMMOCTb  HWXE CTOMMOCTM M3MEPMTIEAbHBIX mnpeoOpalosarencii
abcomoTHOro faBneHusi. AGCONIOTHOE AaBJiEHHE Ta3a NpH 3TOM ABJIAETCH
cyMMOo#i aTMOC(hepHOTo U H3GHITOYHOrO JaBNEHHIT.

Janxsie ana pacyeta B peanbHoM Macwrtabe BpeMeHu kod(pduupesta
C)KMMaEMOCTH NpH BblIEYKa3aHHO! KOMIUIEKTAllMM y3fa ydera rasa He
MoryTr ObiTb mosnyyeHl B HenpepslBHOM pexume. Cnenosarensho,
TUIOTHOCTb Ta3a TPH CTaHJAPTHBIX YCNOBHAX, 0O0beMHbie (MOJsSpHBIE)
10



nonu yrnekucioro rasza (COy) v azota (N,) B cOCTaBe NPUPOAHOTO rasa u,
B 00LueM criyuae, arMocdepHoe JaBleHHe NPHHUMAIOTCH B paMKax JaHHOM
M3MEPHTENbHON NpOUEAYPBl 3 YCIOBHO-NOCTOSHHBIC BEIHYMHBI; MX
YCJOBHO-IIOCTOSIHHBIE 3HAYEHHS BbIOMpAlOTCA HA OCHOBAHMHM AaHANM3a
PE3yJIFTaTOB NPEHWECTBYIOMX U3MEPEHUHA 3THX NapaMeTpoB (BEMUMH).
IlpakTuecky W3MEpeHHs IUIOTHOCTH ra3a NPH CTaHAAPTHLIX YCIIOBUSX,
00beMHbIx (MonapHbix) goneil CO, 1 N, BbIIOJNHAIOTCA B aHAIMTHYECKHX
CHEeUMaNu3UpOBaHHBIX JlabopaTopusix BHE Y3/0B YydeTa Traza cC
TTEPHOAMYHOCTBIO OIMH-IBA pasa B Heleso JyiA mpod rasa, B3ATBIX U3
YCTaHOBJICHHOTO MecTa 0T00pa; B OTAENbHBIX CyYasdX IUIOTHOCTE rasa npH
CTaHAAPTHBIX YCJIOBMAX U3MEPAIOT B 1ab0OpaTOpHbIX YCIOBUAX €XEAHEBHO
Ans  exeoHeBHO orTOWpaeMsix npob rasza. AtTmocdepHoe HapheHue
u3MepseTcsd  HenpepblsHO. [lepHoaguueckH U3MepAEMbIE  BEJHUMHBI,
MPUHEMAaEMbie 32 YCIOBHO-IIOCTOSIHHBIE, BBOAATCS B BHIMUCNHUTENH 06BeMa
onepatopoMm. YacroTa BBOJa ONIpeAenieTcs OOBIYHO MHTYMTHBHO B
3aBHCMMOCTM OT pacxofa rasa. Ha cambix JHEproeMkux oOOBEKTax,
HANpUMep 3JIEKTPOCTAHLMAX, BBOJ BBLITIONHSETCH €XEOHERHO, HA MeHee
JHEProeMKHX MPOU3BOJACTBAX - OIMH pa3 B Heaemo. Menkue norpeburenu
BBOAST IUIOTHOCTH APMPOMHOrO raza B CTaHJAPTHBIX YCNOBHAX OOBI4HO
OJMH pa3 B Mecsiil, aTMOCdepHOe ABNEHHE, - KaK eAMHCTBCHHOE 3HaYeHUe,
Ha LeNblii Mecsl, @ MHOTa BOOO1E yCTaHaBIIMBAIOT OCTOSTHHBIM, PABHbIM
cpelHeMy 3HA4YeHMI0 arMocdepHOro /amneHus JNS MECTHOCTH, THe
PacTIoNIOXKEH y3ell yyeTa.

Tpencrasiennad B DTOM pazjene pekomenjauui, kak Haubosee 4acro
UCMojib3yeMas Ha [paKTHKe, npoueaypa u3MepeHus obbema rasa
cootBeTcTBYET 11.1.3 npaBmi no merponoruu [P 50.2.019.

6 COCTABJISIIOIUME TIOI'PELTHOCTH (CYMMAPHOM
HEONPEAEJEHHOCTH) PE3YJIbTATOB U3SMEPEHUSA
OBBEMATA3A

B coorrercteum ¢ dopmynoii kocBeHHOIro usmepenns (3) obbema rasa
NPH CTAHJAPTHBIX YCJIOBUAX OCHOBHBIMM COCTAB/AIOLIMMHU MOIPEIHOCTH
(neonpeaeneHHocTH N0 THIY B) pesynbTata H3MEpEHHs ABIAIOTCA:

- NOTPELLHOCTD CYETHHKA 10 N3MEPEHHI0 o0beMa rasa;

- NOTPELIHOCTH NIEPBHYHOTO 1Peobpa3oBaTes TEMIIEPATY Pbl;

- NOTPeIHOCTh NIEPBUYHOTO NpeobpazoBarens AaBneHms;

- METOAMYECKas  MOrpelmHocTs  onpeneieHus  kodhguuuenta
cxuMaemocty npupoaxoro rasza no F'OCT 30319.2;

Il



- MEeToAMYECKast NMOrPEITHOCTh M3MEpEeHHA 00beMa rasza, o0ycioBeHHas
NPUMEHEHHEM  YCIOBHO-NOCTOSIIHBIX  BEMM4WH  (IUIOTHOCTM  NpH
CTaHAAPTHBIX YC/IOBMAX, MOJISIDHBIX JOJeH yIJIEKMCIOro rasa Y asora,
aTMocGepHOTo 1aBICcHHA);

- MOTPELIHOCTD BbIMUCIEHHIT 06bEMa ra3a BhIMUCIUTENEM,

- MIOrPELIROCTD BHIYHUCIUTENS 110 H3MEPEHUIO NABICHHA;

- IOTPELIHOCTE BBIYMCANTENS 110 U3MEPEHHIO TEMIIEPATYPhI.

Ecnm npyBeaeHHbIE COCTaBAAIOUINE MOTPEUHOCTH (HEONPeAEieHHOCTH)
H3BECTHbI (3a/1aHbl, HAHTeHb! NyTEM BRIYUCIIEHMH, YKa3aHbl B TEXHUYECKO
JOKYMEHTaLM¥ M T.A.), MOXHO OIEHUTb MpeleNbHyI0 MOIPEIHOCTS
u3MepeHns obbeMa rasa u ero NpuBeNeHUs K CTaHAAPTHBIM YCJIOBUAM WIH
CYMMApHYIO CTaHAapTHY1O (pacLIMpEeHHY0) HEONpeeNeHHOCTb pe3ybTaTa
HiMepenns obbvema.

YucnoBble  3HAYEHHWA  BCEX  BBIIEYKA3aHHBIX  COCTABJIAIOLIMX
MOTPEHIHOCTH pe3ynbTaTa H3MEpeHHs o0beMa, KpoMe METOJUYECKOi
MIOTPEIUHOCTH U3MepeHMs 00beMa, BOZHHKAOLIEH BCeACTBUE IPUMEHEHUS
YCNOBHO-MTOCTOSAHHBIX BENUYMH, BO3MOXHO YCTAHOBHTH Ha OCHOBAHHM
TEXHWYECKOH ¥ HOPMATHBHOH NOKYMEHTAlMH Ha CPEeNCTBa WU3MEPEHHH U
TaONMYHBIX ~ 3HAa4YE€HHH  mOrpemlHocTH  pacyeta  Kod¢hduuueHra
cxumaemoctn F'OCT 30319.2.

UncnoBoe 3HaMEHUE METOAWYECKOH IOrPELIHOCTH  KOCBEHHOTO
n3MepeHHs o0beMma rasa NpH CTAHJAPTHBIX YCNOBHSX, CBS3aHHOH C
MCTIONB30BaHHEM YCIOBHO-IIOCTOSHHBIX 3HAYEHWH (1ajiee — MeTOAUYECKO#
COCTABISIONIER MOTrPEIIHOCTH), OTIPELENIAETCA B pe3yibTaTe NpouUenypsbl
OLEHUBAHMS, NPE/ICTABJIEHHOH B HACTOALLCH PEKOMEHAALHUH.

7 HOPMMPOBAHME NPEJEJBHON NOTPEIMHOCTH
N3MEPEHMA OFBEMA I'A3A

3HayeHMe OTHOCUTENBHOW HOTPEILHOCTH M3MepeHus ofbemMa rasa B
cTanaapTHeIX ycnoBusx cornacso MOCT 30319.2 BO MHOTOM 3aBUCHUT OT
BplOOpa CPENCTB M3MEPEHMH M YCHOBMH BbIMONHEHWMSA H3MepeHui. B
paMKax HacTosleH PpEKOMEHAalMy NpHHMMaeTcs, YTO MOTOKH rasa
YJIOBJIETBOPAIOT KPUTEPUAM (POPMHPOBAHUA CTAllHOHAPHBIX, OJHOPOAHBIX,
TypOyNIeHTHBIX TIOTOKOB T'asa B U3MEPHUTENbHBIX TPyOOIIPOBOAaX, KOTOPbIE
ycranoBneHs! 1P 50.2.019. B cBA3u ¢ 3TUM COCTaBIsIOLIAs MOrPemIHOCTH
pesyabTaTa H3MepeHHsa o6beMa rasa, BOSHUKAIIAsA M3-3a HEOHOPOHOCTH
TEYEHNS, HE YUHTBIBAETCH.
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KoHKpeTHblE  YMCNIOBBlE  3HAYEHMA  IOrpellHOCTH  (CyMMapHO#
PpacIIMpeHHON HeonpeeneHHOCTH) KOCBEHHOro u3Mepenns obbema rasa
Opy  CTaHHAPTHBIX  YCJNOBMAX  PACCUMTHIBAIOTCA N0 (opmynam,
npuBeeHHpIM B pasgenax 8 © 9 Bacrosiledl peKoMeHZalMH
NIPUMEHHTENBHO K PeanbHbIM YCIIOBHAM SKCILTyaTallH y3J10B y4era rasa.

B kayecTBe DPEKOMCHAATENBLHOTO KDHTEPHA MOXKHO NPHHATb, MTO
OTHOCHTENLHAs TpefesibHas INOrpellHOCTs W3MepeHuss oObema rasa B
CTaHAapPTHBIX YCMOBUWIX HE JOJDKHA MpeBbluath +3 % 1715 y3;10B yuera,
OCHAILeHHBIX COBPEMEHHBIMHU TyPOMHHBIMHM, POTALMOHHBIMH, BUXPEBbIMH
CYETYMKAMM,  BBMYMCIMTEJIMM  pacxoja 4 M3MEPHUTENBHBIMH
npeoOpasosaresiMu  abcomoTHOTO  (W30LITOYHOTO)  HABNCHHA M
TEeMIEepaTyphl rasa.

8 METO/ITMYECKAsI COCTABJSAIONIAS NIOI'PEINHOCTH
(HEONIPEAEJIEHHOCTH I1O THITY B) PE3YJIBTATA
M3MEPEHHH O bEMA I'A3A ITPU CTAHAAPTHBIX

YCJOBUSAX

OuenuBaye METOAMUYECKOH COCTaB/AIOIICH NOTPELIHOCTH Pe3yJibTaTa
n3MepeHusi o0bema rasa, COOTBETCTBYIOLLEroO CTaHIAPTHbIM  YCJIOBMSAM,
MPOBOAAT C MCIONb30BAHMEM YDaBHEHHMA M3MepedHHM (2), KOTOpoe, Kak
cnegyer u3 pasgena S Hacrosiledl pexkoMeHnaumu, Hambonee 4acTo
TPHUMEHAETCS Ha NPaKTHKe.

EcouV, nV,— pe3yJ1bTaThl n3MepeHnii 0ObeMa rasa npu cTaHJAPTHLIX
YCHOBHAX, NOJIyYEHHbIE MO YPaBHEHMIO (2) Ha OCHOBaHMM DPE3YJHLTATOB
W3MEPEHUH 1aBJIEHWsl, TeMIepaTypbl, MIHOBEHHOTO pacxoja rasa M
pacyeToB KO3(Q(PUIMEHTA CHKUMABMOCTH C HCINOJb30BAHHEM, B NEPBOM
Ciiy4yae yC/IIOBHO-IIOCTOSIHHBIX, & BO BTOPOM - ACHCTBHTENIbHBIX 3HAYEHUH
IUIOTHOCTH ra3a NPH CTaHAAPTHBIX YCIOBHAX P. , MONAPHBIX (0OBEMHBIX)
AOJICH YIJIEKMC/IOrO Trasa M a30oTa B JaHHbII MOMEHT BpEMEHH,
COOTBETCTBEHHO.

Ilpu 3TOM 3HaueHMe MPHBELEHHOTO K CTAHJApPTHLIM YCJIOBMSAM oOBeMa
raza V. NpMHAMAIOT 3a ero AefiCTBUTENBHOC 3HaueHue, T.e. V=V, .
Torna, Meromnueckas MOTPELIHOCTh HM3MepeHus ofbbemMa rasa W
NPUBEACHMA K CTaHOApTHBIM YycnoBusM, (abcomoTHas Mertoauyeckas

COCTaBnsiomIas TMOTPENIHOCTH M3Mepenus ofbema A ) omnpeaensercs

PaBEHCTBOM:
A, =V -V, . 4)
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Ha ocHoBanuM ypaBHEHMs (2) ¢ UCTIONL30BAHHEM HM3BECTHBIX CBOICTB
ONPENENEHHOTO WHTErpana OUEHKa CBEPXY MOJIYJid PasHOCTH, 33JaHHOI0
dopmynoii (4), OINpelenseTcs Kax :

I( T VT j

1
- ,adt <
K'f(p )g

&)

< max( —;K—,Ie[tn,tk] If(p’ qd!

D
rae f(p,T)="-
[

. -~
K - xo3dduumedT cxumaeMOCTH NPHPOAHOTO rasza, NOJYMCHHMBIA C
UCITONBE30BAHUEM }’CHOBHO-HOCTOSIHHHX BEJIU'IHMH: NNOTHOCTHU npH

~ e

~ |

. -
CTaHAAPTHBIX YCIIOBUAX O . W MOJIAPHBIX LOJICH YIACKHUCIIOrO raia 1 azota

* *
Xep, B Xy -

C y4eToM BBeJCHHLIX 0003HaYeHni W BbipaxeHus (2) HepaBeHCTRO (5)
npeobpasyercs B BUe:

gel.n]). (6)

HepaBeHcTBo (6) mnoka3piBaeT, 9YTO pAacXOXKIAEHUE PEIYNHLTATOB
u3MepeHuil obbema rasza, COOTBETCTBYIOLUMX CTAHAAPTHBIM YCIOBHSIM,
TypOMHHBIMM, POTAUMOHHBIMM W BHUXpPEBbIMM CUETHYHKaMU ra3a ¢

<V max( ——

- »
APHMEHEHNEM YCIIOBHO-ITOCTOAHHLIX 3HAYEHHH BECIIWYUH: INIOTHOCTH O,

[v) *
AIPY CTAHAAPTHBIX yCIOBUAX U MonsapHbix poneil CO, u N, (x(':o2 uxy)

onpenelNsercs pasHoCcTbi0 3HavcHHMi  KoddduureHTa COKUMAEMOCTH,
KOTOpblE HaiJeHbl C WCTONb30BAHHEM JICHCTBHUTCNBHBIX M YCIOBHO-
MOCTOSHHBIX 3HayeHMit 3Tux Benuund. CornmacHo TpeboBanuam [P
50.2.019 pacuersl k0dhdHUMEHTA CHKUMAEMOCTH BBINOJIHAIOTCA IO

metogam NX 19 mon. nnn GERG-91 mon. OuieHky OTKITOHEHUS

noJjaras ero MansiM, yao0HO MpoBeCTH uepes pasnoxkenue B pan Teinopa
bYHKLMH, ONUCHIBAOILEH 33BUCUMOCTb KOY(PUIMEHTA CKUMAEMOCTH OT:
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[UIOTHOCTH TIpY CTaHJapTHbIX YCJIOBHMAX, MonspHex aosieit CO; u N,
abCo/MITHOrO naBMeHUA W TEPMOAMHAMHYECKOH Temrneparypbl rasa.
VKazaHHOE pa3fio;KEHME, BBIIONHEHHOE [JO WIEHOB BTOPOIO [OPSAKa
ManoCTH B OKPECTHOCTH TOYKH, COOTBETCTBYIOIUEH MOMEHTY BPEMEHM
=1, (3TOT MOMEHT BpEeMeHM OIpejeNnseT 3HAueHUs NepeMeHHBIX

* * .
Pox,p,T; i=CO,,N,), no3omser nNOTYyuuTb  CcAylolee

HEpaBEHCTRO:
V.-V, 1 9K 1 oK
v < mzqu . |,: elt,.t, ]J~maxlApcI+ max ?&‘Tw,‘l” elt,..] -maxlem.‘+
I 0K 7
?EJEL‘J;] -maxleNII M

HepaBencTso (7) sBASeTCS aHAIMTHYECKUM PELIEHHEM IMOCTaBIEHHOH
3ajayd OUCHHBaHMA METOAMYECKOH  COCTABNAIOMICH NOrpeuiHOCTH,

*
06YCIIOBJ'ICHHOVI HCMNOJIb30BAHHEM YCJIOBHO-IIOCTOAHHBIX BE€JIHYHH L.,
* *
xC(); H X N, npy W3MEPEHHH obbema Taza, COOTBETCTBYIOLUECIO

CTaHAAPTHbIM YCJIOBUSIM, C [OMOLIBIO TYPOHHHBIX, POTALMOHHbLIX W
BUXPEBbIX CHETHMKOB. [IpH IpakTHuecKOM NPUMeHeHun ouenku (7)
M3aKCHMYMBL YacCTHBIX NPOM3BOAHBIX KOd(UUMEHTAa COKUMAEMOCTH
LIPUPOIHOTO raza u pasHocTtei BEJIMYHH
* . L]
Ap, =p. =Py Axg, = Xco, — Xco,s Ax,\,2 =Xy, —Xy,  Bbibupatorcs
B TIpaHHMIAX OTpe3Ka BpPEMEHHU [tN,tk] (BpeMeHM u3MeEpeHUs WM
Pac4eTHOro nepuoaa).

Iipu nposeaeHun oueHok no copmyne (7) uacTHble MPOM3BOAHLIE
ko3¢ duirenTa CKUMACMOCTH 110 NEPEMEHHBIM Pe>Xco,»Xy, HAXOMAT B
KaXIOM KOHKPETHOM cCilyyae, HanpuMmep, UHCIEHHO, MCIONb3YA
anmpoKCUMaLMH 3KCIIEPUMEHTANBHBIX  AaHHbIX, MPEACTAaBIEHHBIX
meronamu NX 19 mon. u GERG-91 Moa. [na ducnenHblX pacyeToB
3HA4YEeHHH NPOM3BOLHBIX BBONAT paBHOMCPHblE pasbueHns oceit PesXcp, B

xy, - JnaHbl 0Tpe3koB pasbuennit (AnameTpsl pasbuenuit) onpeaensoTcs
Pa3HOCTAMHU:
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Apc = pc,k»fs - pc_k
Axco, = Xco, b0 ™ Xcopk s ®)

AXy, = Xy, pe ~ XN i

*

rae  k — HoMep Touku pasbueHus (y3/1a YNCNOBOI CCTKH).

JU1s BBeIEHHBIX PABHOMEPHBIX YHCIIOBBIX CETOK BROMb OCEH P, X(, U

Xy, UaCTHblC NPOM3BOAKBIC [1EPBOTO 1LOPAAKA OT KOdPMuUKEHTa

CKMMAEMOCTH  MOTYT ObiThb  annpOKCHMMHpPOBaHbl  NPUOIMKEHHBIMHA
OTHOIEHUAMY (110 ONPCICAECHKIO TIPOU3BOAHON ):

oK K(pc,unxco,,xzv,)- K\Pex>Xco,%n,

op. Peirr = Pex ’
6K ~ K(pt"x('()z,k-ﬂ’xNz )— K(pf’x(:()ka,le )
axmz x(‘()z,hl ~Xco, .k ?

)
oK ~ K(pc, X0, %N, k41 )'" K(pc’x(,‘(), ’xNz,k)

axN, XNyt ~ Xy k >

B coorgercteun ¢ I'OCT 30319.2 pans BbIMMCHEHMS 3HAUEHMi
K03¢hunyeHTa cXUMaEMOCTH MPUPOJHOTO ra3za UCTIONBL3YIOT METOABI, WK
NX 19 moa, wiu GERG-91 Mon. B 3aBUCUMOCTH OT [Hala3OHOB
U3MEHEHUH  TepMOJHMHAaMM4ECKMX  TapaMeTpoB  rasa. Obnactu
nenonp3opanus MetofoB NX 19 mon. m GERG-91 moa. sbiGupatoTces u3
YCJIOBMI HUX onTUMaJIbHOro npuMeHenus. Tak, cornacko 1'0OCT 30319.2
NX 19mon. u  GERG-91 wMoa. norpewHocTh  (paciudpeHHas
HEONPEJEIEHHOCTh) pacyeTa KOI(OHIMCHTA CHKUMAEMOCTH 10 IBYyM
ykazaHHbIM MeTogaM He npesbnuaer 0,11 % npu  cobsogeHun
HUKECTIENYIOLUMX OIPAHUYEHHI:

NX 19 mon. 0,668 < p, <0,700, xr/m’

250< T <290, K
0,1< p<3,0,MIla



GERG-91 mox. 0,668 < p_ < 0,700, xr/™’

250 < T <330,K
0,1< p<12,0, MITa.

[puMeuanne: BBILLETTPHABEAECHHY 10 HOrPENIHOCTE pacuera
k02> (QHLUCHTA CXKMMaeMOCTH ClieyeT PACCMATPHBATh KaK METOAUYECKYIO
COCTAB/IOLLYI0 TOrPelyHOCTH pe3ysibTara orpeiesienus koddduuuenra
CIKUMAEMOCTH.

YacTHblE NPOU3BOAHbIE N0 (hopMysaM (9) pacCHHUTHIBAIOT Ul KaXKAOM

TOMKM MHTEPBAIOB HM3MEHEHRH BeMMUHH P, X, H Xy,

COOTBETCTBYIOIIMX PAaCUETHOMY TMEepUOLy BpeMEHH. 3aTeM B IIpeaenax
KaX/J0ro HMHTEepBala BHIOMPAIOTCS MAKCHMMANBHBIE 3HAYEHHs YACTHBIX
OPOM3BOJHbIX, KOTOpble [UIA [OJYy4YEHUS OLECHKH METOAMYECKOM
COCTABJISIONIEH MOTPEIIHOCTH KOCBEHHOTO U3MepeHns 06beMa B mpeaenax

oTpe3ka RpeMenu (I, I, | noxcrarnsior B (7).
Tp p n %k

TlpuBeEHHYI0 pAacHeTHyI0 IPOLENYPY OLCHUBAHUA METOLUYECKO
COCTaBIISAOILEH IOTPEIHOCTH KOCBEHHOro U3MepeHHs oObhema rasa mpu
CTaHIPTHHIX YCNOBUAX MOXHO CYHIECTBEHHO YIIPOCTUTS.

Ecnn aHanu3 3aBHCHMOCTEH KO3((HLIMEHTa CXXMMAEMOCTH OT L, , X¢o,
M Xy TOK&OKET, YTO OHM ONu3KM K JMHEHHBIM, TO Wi HeGOMbIINX

VHTEPBAJIOB HM3MEHEHHMs BEIIMUMH MaKCHMajibHble 3HAYeHMs YaCTHBIX
npou3BOAHBIX (0e3 OLyTHMOH NOTEPU TOYHOCTH) MOXKHO 3aMEHHTh MX

oK\ | oK oK
op. | o, , Oxy,

YCPEAHEHHBIMU 3HAYCHUAMM B TpaHULAX

BblﬁpﬂHHle JAUarna3oHOB.
HpMsﬂH)KeHHLIC YHCIIOBBIE OLICHKM METOAUYECKON COCTARMNAIOIMEH
NOTPEUIHOCTH KOCBEHHOI'O M3MEpECHHUA obbema raza NpH CTaHAAPTHBIX

YCIOBHAX IS PA3IMYHBIX CJIy4acB 3alaHUA  YCJIOBHO-IIOCTOAHHBIX
3HAYCHUH BEIMUYHUH PACCMOTPEHBI B TNPUIOKEHUA A.



9 NPEAEJBHASA IOrPEIIHOCTh KOCBEHHOI'O
HN3IMEPEHHS OB BEMA I'A3A IIPU CTAHAAPTHbBIX
YCJIOBUAX B PEAJIBHBIX YCJIOBHAX DKCINIYATAIIUU
¥Y3JI0B YUETA

Jna y3nos yuera Ha 6ase pOTalMOHHBIX, BHXPEBBIX M TYpOHHHbLIX
CYETYMKOB, KOTOPHIE OCHALICHbl KOMIUIEKTAaMM CPEINCTB HM3MEPEHUS
JABNEHUS M TEMIEpaTyphl NPOXOASALIEro rasa, a TapKe DJIEKTPOHHBIMH
KOPpEeKTOpaMH (WK BRIMUCIHTENAMH) BeipakeHne (3) sBnsercsa dopMyoii
KOCBEHHOTO HM3MepeHHs o0heMa raza npH CTaHZAPTHLIX YCAOBUAX H
OTpaxkaeT KOHKPETHYIO peanH3alyio TNpUHLNA H3MEPEHHH B paMKax
NPHHATOTO METOAA.

Ilpn onpemenennn obwneMa rasa npM CTaHAApTABIX YCJIOBMAX 3a
pacuerHsiii nepuon no ¢opmyse (3) HeoOXOAMMBIE YUCIOBBIE 3HAYCHUS
obnvema V;, naBnenmst p; ¥ Temnepatrypbl T; SBMSIOTCS PEe3yJbTATAMU
OpSAMBIX M3MEPEHMH M, KaK CleCTBHE, H3BECTHBI C HEKOTOPBIMH
TIOTPETHOCTAMHU. [N pacyeTa IOTPELIHOCTH M3MepeHns obbeMa raza V.
dopmyny (3) npeobGpasyioT B Buze:

n PT
V= v ic .
¢ ; ’ chiE(})i’E'pc,:’xC()z,"xNzr") "

OnpenensorT ko>QPUuUMENTE BIHAHUS HA pPe3yNbTaT M3Mepenns V.
NOTPEIHOCTEN BXOJUIUUX B BhIpaxkeHHe (10) MCXOAHBIX BEJIMYUH:

a_Vf_:Z“;L (1)
AR

ov, 11 (oK

LA L N (12)
ap] pj Kj ap j s

ov. 1 1 (oK
:—-VC 4 —t—] —
or, I\, K,\oT ),

J (13)
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K, K, a9
o, _ V(& s
o, K,\op.), - (%
th: V"J oK
e OB (16)
Oxco, K; { Oxcq, ;7
ov, V.,| oK 7
Oxy, K, | oxy, h 17
B dopmynax (11-17) BBeneHo 0603nayeHue:
p,T,
V., =V, (18)
p‘TK

Bripaxenvne ans  abGconroTHoi nmpenenbHoit  morpemHocTH A,

n3MepeHusa obrema V. nMeer BUA:

2 2
2 —Z v, A’ ov, A2 LA NN 4 g+
" ov, )" \ep, ) \or, ) Tt | oK,

J

2 2 2
ov
+(—" ) A+ ov. A, + . A’ 19)
op, ) i ax('()2 J ! a“‘71\1, J ™

B Boipaxenun (19) cyMMupoBaHUE y4uTbIBACT BKJIALBI NOrPEUTHOCTEH
Pe3y/NbTAaTOB H3MEPEHHsl 00beMa, NOTyYEHHBIX 32 JIEMEHTApHbIE OTPE3KH

BpeMeHH |/ .1, |, B NpedenbHYIO MOrPemiHOCTE PE3ybTaTa KOCBEHHOIO

u3mepeHns obbema V, rasa apu CTaHIAPTHBIX yCNOBHUAX, NOJYHYCHHOTO 32
BpeMs U3MepeHuUst T=1,-t,. B dopmyne (19):
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AV) LA ’, ,A,} ,A r A A, - abcomoTHbIe NOrpelHOCTH

!, Xco,.,;° *N3.
pesyasraros usmepennit V,p .T,,p, 1 Xco,0 XN, -
Ioncrasus B paBenctso (19) soipaxenns (11-18), monyuatot dopmymy
IUTA pacueTa NpepebHOi OTHOCHTENBHOM MmorpelHocTH &, pesynbrara
u3MepeHns 00beMa rasa V., COOTBETCTBYIOIIETO CTAHAAPTHBIM YCIIOBUAM:

n

2 2
. T ,
s =gl 0 + —% SO PN TP (é”ﬂ 52 +8% +
i

= f op ; K ,\0
2 2 2 2 2 2
Pe, oK 5% + X0, oK 2 XN, o oK 2
Pe,y Xy Xyt
x, ) \ae. ), K, )%, ), K, )\, )
(20)
LV
me g = I;" - BecoBofi  X03(OMLMEHT,  COOTBETCTBYIOWIMi
14
3JIEMEHTAPHOMY OTPE3KY BpEMEHH [t ol JHJ;
A, A A A
V P T, K,
5 — J . 5 —_ —, s 6 - ﬂl : 5 —3 I . 6 = A
Vv *“p > YT, » YK 2 Yp, Py ! P,
J (] j J el ey ! Py
v, p, T, K;
xmz_) A"Nz J
Xeo,. 4 2. =
T Xeo,, X,

@0

OTHOCHTEIbHbIE IOTPEIHOCTH H3Meperuid V., p T, p, ;s Xcp, 3 Xy, ;-

Cryyaiinsie BEJTHUMHEL: P T, P Xco,, Xy, OkasbiBaloTCs

3aBHUCHMbIMH, XOT# Obl B CHIY CyMECTBOBaHHs (YHKLIMOHAILHON CBA3M
K(p,T sPesXco s Xy, ), @ TAKKE ypaBHEHHS (3). Mo oT0if mpuunne
k03O PULHEHT BNUSHWA, NpencraBiaeHHb popmynoii (14), yuuteisaer B
tdopmynie  (20) JMIWBL  METOAMYECKYID TOIPEIIHOCTh  BBIYHCIIECHUNA

koddduileHTa CKMMAEMOCTH, T.K. COCTABNAIONIME IOrPEMHOCTH
KOCBEHHOTO W3MEpEHHA KOI(D(PHULMEHTa CXKUMAeMOCTH, 00yCIOBIEHHbIE

norperrocTamys usMepernit: p T, P, X, Xy, yike yuTensi B popmyne
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(20) w4yepez cootBercTRylOmUE KOID(HUMEHTH BIMAHHA YKa3aHHBIX
Bennunn. Kak ynoMunasioch B npemsiayumieM pasgene, cornacHo I'OCT
30319.1 MOXHO TNpPHHATH, YTO METOAMYECKAs IOTPEIUHOCTb pE3YNbTaTa
usMepennss  kod(pduuMEeHTa  CKMMAeMOCTH  mpW  CoOmozeHuM
PeKOMeHIOBaHHbIX YcI0Buil npuMenenns MerogoB NX 19 mox. 1 GERG-

91 moa. coctaBnsaer Oy ,, = 10,11 %.

HanpHeliee ymnpoiueHne Ghopmynel (20) cBH3aHO ¢ HOILIEHHEM: B
KauecTBe  TpaHML]  VHIEPBAJIOB  OTHOCHTENbHBIX  NOrpelIHOCTEH
5,, 0, 5,} ’§P=-,’§ NPUMEM  MpefeNbHbIE  NOTPEIHOCTH

*co,.;” (waz.;
CpeacTB n METOJOB N3MEPEHUA 3TUX BCIINYMH, KOTOpPbIC

pernameHTHPOBaHBI METONUKOM BHINONHEHHs usMepennit (O, e, )3
2.J

B KaieCcTBE [PAHMLl HMHTEpBANa OTHOCHTENBHOH OOrpewiHocTd & X

ko3(QQUUHENTa CXYMAaEMOCTH TNpUMEM TNpENENbHYI0 METOIMYECKYI0
MOTPENIHOCTh Oy > TpeienbHAs OTHOCHTENbHAX IOrPEUIHOCT

H3MEpeHHs IUIOTHOCTM ra3a NP CTaHJAPTHBIX YCJIOBHAX HAXOMUTCA MO
tdopmyne, npueenenHoit B pasaene (10) Hactosaweit pekoMenpanwyn. Ilpn
TaKOM TMpPEANON0KEHUM CIIPaBe/UINBbI PABEHCTBA:

8y =6y; 5, =6, 8y =63 6, =0, ;

Xe04,j Xco,

=65, ; 5, ) 5, =68, ; j=12,..,n

XNy, XNy KM ’ Pey p.?
(22)
C yuerom paBeHcTB (22) Ha ocHoBanuu (opmynsl (20) nomywaror
OUEHKY IpeaesibHOH NOrpellHOCTH HM3Mepenus ofsema rasa V.,
COOTBETCTBYIOILETO CTAHAAPTHEIM YCHOBHSM:

2

2
5; =| 6} + 1-!1%’5 52+(1 ;‘;’;) S2+82 0+ %S—K 52+
’ /4 p.)
ok \ ok
xCOz 2 Xy 2 2 < 2
— | 0, H|—=—] 0. +6 ; 23
K x| Ot % ny F 0 ;g. 23)

Na

Belpaxkenue (23) Hapsagy C©  OpelensHbIMH  OTHOCHTENBHBIMH
norpemroctamu  (5,,6,,6;,0, ,6, .0, )  M3MepeHuii  BeNMUHH
2

Pe’ %cop’
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Vip . T,X05,Xy,,P. ¥ NPEENbHOA — METOAMYECKOH MNOTPEMIHOCTHIO
pacuera kooGdUIMEHTA CKUMAEMOCTH Oy ,, COAEPXKUT B KBANPATHBIX

CKOOKaxX NMpeNensHy0 OTHOCUTENLHYIO METOJHYECKYHO IIOrPEUIHOCTh 5;/,.\4
U3MEpEeHUs COOTBETCTBYIOMIEI0 CTAHAAPTHLIM YCIIOBMSIM oObeMa rasa Vi,
KoTopast oOycnoBleHa NPUMEHEHHEM B H3MEPHTENBHOH MpPOLEAype
YCIIOBHO-TIOCTOSHHBIX  BENNYNH p: ,x;.oz ,x;,l . Orta cocraBnsyouas
TIpeAenbHOM NOrpEeIIHOCTH H3MEPEHUA HE MOXKET OBITH YUTEHA C IIOMOLIBIO

k03(ppuumeHToB BIIMAHUA Ha OCHOBaHUU TONBKO
BelpaxkeHust (10). Teopernueckas oueHKa npeneinbHOH OTHOCHTENbHOM

METOZMYECKOH norpemnoct &, ,, MpoBeneHa B pasaene 8 wactosmier
PEKOMEHALINH.

Bripaxkenue (23) onpegensieT npenesibHy10 OTHOCHTENbHYIO IOIPEIHOCTh
pe3ynbTaTa M3MepeHusa o6beMa raza, COOTBETCTBYIOINETO CTaHHAPTHHIM
YCIOBHUSIM, KOTOPBIH NIOJTy9eH 3a BpeMs H3MepeHUs 7 (pacyeTHBIH neprox

BPEMEHH [tn,tk]). CoMBOXHUTENb B KBAApaTHeIX cKoOkax paBeHCTBa (23)
OPEACTABIAET KBaApaT NPEACSIbHOMA  OTHOCUTENBHOM  IMOrPelHOCTH

pesyjibrata N3MEpEHHA obnvema rasa, COOTBETCTBYIOLIECIO CTaHOAPTHBIM
YCiI0BUAM, KOTOpblﬁ NOJIY4YCH B TCYCHHUE DJIEMCHTAPHOI'0 OTPE3Ka BPEMCHU

[ti,tm] M BBHIY MAajOCTH 3TOr0 OTpe3ka INpaKTUHMECKU MpuUBs3aH K

TEKyLIEMYy MOMEHTY BPpEMEHH ! €[t,.,t,.+I ] Taxum obpa3oM, BeIpaxeHue B
KBaZpaTHBIX ckobOkax ¢opmyabl (23) MOXHO HHTEpPIPETHPOBATb Kak
OLIEHKY nNpenesbHOM ié‘vﬁp MOTPEITHOCTM M3MEPeHUss obbeMa rasa,
COOTBETCTBYIOIEI0 CTAHAAPTHBIM YCJIOBMSIM, B TEKYLUME MOMEHThI

BPEMEHH B pEaJbHBIX YCJIOBUSX OJKCIUlyaTauuu yla  ydera. OJra
TIOrpeIHOCTDb BhIpaXKaeTcs B Bue (24):

2 2 :
oK T 0K p. 0K
6 _ 634‘ _£f 62+(|+" 7_) 62"‘52 + . 62 +
Vs { ' [ Kop) " kor) " M \Kap,) "
5 5 2 0.5
o, x 2
X0, 0K X2 4| 2N 5£ 53 + 0y (24)
K axc()l Cay K axN2 Ny
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@opmyna (24) pemlaer B obuleM Ciydae HOCTABIEHHYIO 3afady
OLCHHBAHHS NpPENENBHON NOrPEeIHOCTH KOCBEHHOIO H3MepeHus o0beMa
rasa npy CTaHIAPTHBIX YCJIOBHSX B PEalbHbIX YCIOBHAX SKCIUTyaTalMH
Y3JIOB y4era rasa Ha ©ase TypOMHHBLIX, POTALUMOHHBIX M BHXPEBBIX
CUETYMKOB (1Sl TEKYLIIEr0 MOMEHTA BpEMEHH).

Tax xak mo onpemeneHulo BecoBble KOIPOULUEHTHI g.Z1

n
i=12,.,n, 10 Zg,.zél. B ceasu c 3TuM  mpedensHas * 0,
i=1
OTHOCHTEJIbHAA IOrPELIHOCTh H3Mepenus o0neMa rasa V. 3a pacueTHblit
HepHo BpeMEHH [t" ,t,,] yAOBIIETBOPSET HEPABEHCTRY :
6. < s,

c.p

(25

Jns Gonee TOMHOM OLEHKH TIPEAETOB MOTPEUIHOCTH O, HEO6X0AUMO

3HaTh BecoBble KOI(uuMeHTsl g,, yToObl HAWTH 4HMCIOBOE 3HAuEHHE
2
CYMMEI Zg,. .
i

Boipaxxenne (24) BKII0ouaeT BCe COCTaBAIOIUME  NpenenbHOH
HOTPEIIHOCTH M3MepeHus o0bemMa rasa, COOTBETCTBYIOINErO CTAHAAPTHHIM
ycnoBusM. Mi3MepeHue BHINONHEHO 1O METONY, ONMCAHHOMY B paszene S
JaHHON pexkoMenaaumu. OOHAKO MpU OPAKTUMECKOM INPUMEHEHHH 3TOrO
BBIPOKEHHS HE BCE €ro 4JIeHbI OKA3bIBAIOTCA OJHOTO MOPSOKA BEIMYHMHB! U
JUIA onpedeeHHBIX YCIOBHIi MpoBeaeHUs N3MEPEHHH U TUIIOBBIX COCTABOB
ra3a MOXHO HEXOTOPBHIMM ClaraeMbiMu npesneOpeub Ge3 cymecTseHHoM
NOTEPM TOYHOCTH OLEHUBAHMS [OrPEHIHOCTH M3MEpeHHsa obbema,
MocnenHee OOCTOATENLCTBO — 3HAYMTENBHO obneryaer  BbINOJHEHHE
[pPakTHYECKHX PAcyeToB TPy NPOBEPKaX COCTOSHMA Y3JIOB YyeTra rasa
corimacHo Tpebosanusam IIP 50.2.019. Ilpumepbl KOHKPETHBIX pacyeToB
NpeieNbHOM MOTPelHOCTH U3MepeHus o6beMa raza, COOTBETCTBYIOLLETO
CTAHAAPTHHIM YCJIOBHUSIM, BBIIOJHEHHbIE MO (opMynam HACTOSILEH
PEKOMEHIALIUM, PACCMOTPEHL! B IPHIIOKEHHH B.
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10 OPEJEJABHAA NOIPEIHOCTD KOCBEHHOI'O
H3MEPEHMUA TVIOTHOCTHU T'A3A 1O ETO
KOMIOOHEHTHOMY COCTABY, T”APMOHM3NPOBAHHASA C
TPEBOBAHUSIMMH ISO 6976 HI'OCT 30319.1

IlnoTtHocTh rasa mpu CTAaHOAPTHBIX YCHOBMAX SBISIETCS BaKHBIM
NapaMeTpoM OpOLE/TYPsl M3MEpeHHs 00heMa Tra3a, COOTBETCTBYIOLIETO
CTAHAAPTHBIM YCJIOBMSM, C TNOMOMIBIO TYPOWHHBIX, POTALUOHHBIX H
BUXPEBBIX CYETYUKOB. YKa3aHHAs IUVIOTHOCTh NPHHUMAETCH 3a YCIOBHO-
[OCTOSHRYIO BEJIMYUMHY, M OTIJIOHEHUS] e€ NeHCTBUTEAbHBIX 3HaueHUI
NPHCYTCTIBYIOT B OLEHKE METOAMYECKOH TOrpemHOCTH  pesyJibTaTa
n3Mepenun obrema V..

B cBa3n ¢ 3TUM B JaHHOM pasjene NpuBeAeH NOPSAJOK OLEHHUBAHUA
ApelenbHON  TOrPelIHOCTH M3MEPEHUS TUIOTHOCTH IPU  CTAHJApPTHBIX
YCJIOBUSX IO  KOMIIOHEHTHOMY  coctaBy  raza  (cymMMapHoi
HEOTIPEIENEHHOCTH Pe3y/IbTaTa M3MEPEHMUs).

Cormacho I'OCT 30319.1 u ISO 6976 mnortHoCcT, rasa mnpu
CTaHIAPTHBIX YCIOBMAX MO €ro KOMIOHEHTHOMY COCTAaBY ONpeleNsercs
CRENy IoIUM 00pa3oM:

B NEpBOM MNpPHOAMKEHNH NPUPOAHBI ra3 paccMaTpHBaeTCd Kak
uaeanbHas ra3oBasd CMECh, IUIOTHOCTh KOTOpOH Tpu CTaHAAPTHBIX
YCJIOBWAX Bbipaxaercs HopMynoii:

Pe v
= £ X. U. s 26
pz‘,ur) RT ; x#r ( )

c

rae p.=101,325 klla; T,=293,15K;

N-— 4MCI0 KOMIIOHEHTOR NPUPOAHOIO rasa (ra3oBoii cMecu);

R=8,31451 J[Dx/mMons-K — yHHMBepcanbHas ra3osas TOCTOsSIHHas, ee
3Hla4yeHune npuseseo B coorsercTBun ¢ ISO 6976 (B poccuiickoii cucreme
FOCYapCTBEHHbIX CTAHNAPTHBIX JAHHBIX  HCMOJNB3YETCA  3HAuYeHue
(8,31441+0,00026) Tx/mons-K;

Xis Wi, 1=1,2,...,N — MOJSpHBIC ZOJIA U MOJIEKY/SIPHbIE BECA KOMIIOHEHTOB
NPUPOLIHOTO rasa;

Ha OCHOBAHMM YPaBHEHUH COCTOSHHS pEaIbHOIO M HACAIBHOrO rasa
NOYYAIOT BRIPAKEHNE JUIA IVIOTHOCTH IIPUPOIHOTO ra3a Npy CTaHIAPTHLIX
yCIOBHSAX

pc = pL',uv /Z‘, 2 (27)
rne p. ., - onpenemwiercs popmynoi (26);
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Z,- d)al\"rop CXUMAECMOCTH NIPUPOAHOIO rasa 1py CTaHJapTHbLIX YCIOBUAX;

(l)aKTop CXXHMAEMOCTH NIPAPOJHOIO rasa, paCCMaTpuBaeMoOIo Xak CMeCh
rasoB  [pH  CTAHJAPTHBIX YCJIOBMSX, ONpEeXeNsioT no ¢opmye,
npuBeaeHHoi B ISO 6976:

2
z,=1- ix,.Jb', , (28)
=1

rae CyMMHpPOBaHHE OCYINECTBISETCS [0 BCEM KOMIIOHEHTAM NPUPOAHOTO
rasa;

b, - daxrops! cymmuposaHus (Wi KaXAoro Komnodenta), i=1,2,...,N;
3naueHuss  (AaKToOpoB  CYMMHpOBaHuS, ,/b‘. COOTBETCTBYIOILVX

CTAHAAPTHLIM YCIIOBHAM, conepxkarca B Tabmumax ISO 6976 u I'OCT
30319.1;

IWIOTHOCTH rasa mnpu pafoumx ycnosusx (p,T) Haxomurcs no ero
M3BECTHOIM IUIOTHOCTH TIPM  CTAHOAPTHBIX YCJIOBMAX HAa OCHOBaHHU
COOTHOLUEHMs, KOTOPOE TaKKe Kak ¥ (27) ABseTcs CIeACTBMEM YPaBHEHUA
COCTOSHUS PEaTIbHOIO rasa:

PT.

[4

rae K = z/ z, - koaddunmenT cxnmMaeMocTh.

TpuBenennble GOpMyIbl ONMHCHIBAIOT AITOPUTM pAacyeTa TLIOTHOCTH
raza NpH CTaHOApPTHHIX W paboymx YCNOBMAX 10 €ro IOJHOMY
KOMIIOHEHTHOMY COCT2BY, KOTOpBI oOmpedemsierci B pe3yjbTare
xpomarorpapuieckoro aHamusa npod raza. B OTedecTBEHHOH MpaKTUKe
COCTAaB Ta3a NPHHATO BBIPXKATh B OOBLEMHBIX 101X I; KOMIIOHEHTOR,
i=1,2,...,N. OnHaxo, s npyMEHEHHA alrOpMTMa pacyeTa IWIOTHOCTH ras3a
€ro coctaB HeoOXOQMMO BbIPa3uTh B MOJPHBIX JOJUIX. B cooTBercTBUH C
nonoxenwiMu 1SO 6976 u TOCT 30319.1 monsipuble 10NH KOMIIOHEHTOB
CBA3aHbl C 00 BEMHBIMH COOTHOLUIEHHUEM:

_ rnlz,
L .
er/z”
j

rae z,;- (GakTopel CKMMaeMOCTH KOMIOHEHTOB NPHPOJHOTO Ia3a MHpH

x (30)

CTaHAAPTHBIX YCIOBUAX, i=1,2,...,N.j=1,2,.. .N.
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(Dax'ropu CXHMacMOCTH  Z, j HYACTBIX Tra3poB — KOMIIOHCHTOB

[PHPOJHOro ra3a NPY CTAHOAPTHHIX YCIOBMAX MPHBOAATCA B Tabivne
'OCT 30319.1 BMecTe € OTHOCHTENBLHBIMH IOrPEUIHOCTSAMH  HX
onpeseneHus. 3HadeHns (BakTOPOB  CKUMAEMOCTH TNOAy4Ye€Hbl Ha
octoBaHuu Qopmynst (28), 3anucaHHO [yIn YMCTOTO ra3a B BHIE
z,,=1-b,.

Jns razor ¢ Temneparypoit kumenus Gomswe 293,15 K B I'OCT
30319.1 m ISO 6976 mnpuBeneHBl YCIOBHEIE 3HaueHUs (aKTOPOB

CXKHAMAEMOCTH NPH CTAHAAPTHLIX YCIOBUAX Z KOTOpbIE NPHUMCHHUMBI

€,
TOJILKO ITPH ONpeaeieHnn (baxropa CXKUMAEMOCTH NIPHUPOJIHOTO rasa z, .

Kax otmenanocs sblie, B 0T€4€CTBEHHOMN NPAKTUKE B COOTBETCTBUM C
nonoxenusmu I'OCT 23781 pesynmsrar ompemenenust cocraBa rasa
BbIpaXXalOT B OOBEMHbIX J0JIIX KOMIIOHEHTOB C yKa3aHUEM IOBEPUTENbHbIX
MHTEpPBAJIOB MOTPELIHOCTE M3MepeHHus o0beMHbIX nosieid. OObMHO B
KOJMMYECTBEHHOM  XHMMHMECKOM  aHalim3e  MpH HOPMHUPOBaHMH
XapaKTEPUCTHK  TIOrPEltHOCTH  PE3y/IbTaTOB  W3MEPERMH  rpaHMLBI
JOBEPUTEIBHEIX HHTEPBATIOB YCTAHABIMBAIOT NPH YPOBHE J0BEPHUTENLHON
BepositHoCcTH p=0,95.

KocsenHoe n3MepeHye MI0THOCTH rasa MpH CTAHJAPTHBIX YCIIOBWIX NO
KOMIIOHEHTHOMY COCTaBY, peacTaBieHHoe GopMyaaMu (26-29), ocHoBaHO
Ha M3MEPEHHH MOJSIDHBIX JoJie KOMIOHeHToB. Takum obpasom, Iy
OLCHMBAHNA  MPENENIbHOM TNOrpelHOCTH (CyMMapHOW pacluMpeHHOM
HEONpEJIEIEHHOCTH) M3MepeHns IUIOTHOCTH ra3za Mpu  CTaHAApTHBIX
YCIOBUAX HEOOXOAMMO OLEHMTh MpeNeNbHble MOFPEIIHOCTA W3MEpEeHHs
MONSPHBLIX JoNeHd KOMIIOHEHTOB TIPU  YCAOBMM, 4TO TOrPEIHOCTH
3MepeHHs 00bEMHBIX N0Jell U3BECTHBI.

Ecan  cormacHo wMetopuke Xpomarorpagpyveckoro ONpenencHus
cocTaBa npob rasa, oObeMHas JONsA METaHa I} HAXOAMTCHA Hepes yCJIoBHe

HOPMMPOBKH
N
n=1=3r, 31)

i=
TO coBMecTHO ¢ Gopmynoii (30) 3TO COOTHOLIGHUE II03BOJISET 3aLMCATDH
cnenyrompe  QyHKUMOHANBHbIE 3ABUCHMOCTH MOJSIPHBIX Jonei X,

k=12,.,N, or obvemnsix pmonert r,, j=2,.,N, w daxropon
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ckuMaeMocTH  Z,, k=12,.,N, KOMNOHEHTOB (4HCTHIX Ta30B) MpH
CTaHaPTHbIX YCIOBUAX:
X, =X (Fyeees Py 32 50 2y )
X, =X (Fyes 3 20002y ), E = 2,3, N
(32)

B nocneannx paBeHcTBaX HIDKHMII MHIEKC "c" B 0003HauEHMM
(haKkTOpOB C)KMMAEMOCTH KOMITIOHEHTOB ONyIUEH A/ KPaTKoCTH.

®yHnkuny (32) npy MX ABHOM 3a7aHUK TIO3BOJIAKT ITYTEM OUpEAETEHHSA
KO3(Q(GULUMENTOB  BIAMSHUS TIONYYHTh BBIDKEHAS I TpenesibHbIX
MOrpelHOCTCH  KOCBEHHOrO0  HM3MEPEHMs  MOJAPHBIX  Aodei B
paccMaTpuBaeMoM  ciyvyae. OpMynBl i pacuyeTa NpeAesbHbiX
NOrpEHOCTER U3MEPEHHA MOJIAPHBIX J0JIeH KOMIOHEHTOB MMEIOT BU:

N z1-x Y
2 _ 2 ¢2 2 TN 2 2¢2
8 =(1-x)82 + | x| 1+ =L ——L| 52 +x}52
=2 2 X
(33)
2
102 2 2 2 o2
2 ; —
8 =x[82+Y||6,-x - 82 +(6,-x) 6|, i=2,..,N
1=2 1
roe 5x', 6,, 0,, i=L.,N, - nmpenenbHble OTHOCHTENBHbIC

MOTPEIHOCTH  M3MEPEHHIA MOJISApHBIX M 00BbEMHBIX [0Jel, a Takoke
($akTopoB CxMMaEMOCTH (i-X T'a30B) KOMINOHEHTOB HMPUPOLHOTO Ta3a MpH
CTaHOAPTHbLIX YCIOBUAX;

0, npu i+l

o, = . - cumsos Kponexepa-Kanesin.
1, npu i=1
INpucyrcryiomue B ¢opmynax (33) npenenbHbie OTHOCUTENBHSIC
MOTPELIHOCTY pe3ynbTaToB U3MepeHuit 00BCMHbIX nonei

periaMeHTHPORAHL! METOAMKO#N BbINOIHEHUS H3MEPEHNHA, OTHOCHUTEIIbHbIE
NOFPEIHOCTH  Pe3yNbTaTOB H3MepeHUil (aKTOpOB CXKMMAEMOCTH TpPHU
CTAHAAPTHBIX YCJIOBHAX KOMIOHEHTOB MPHUPOJHOrO rasa TabynupoBaHbl B

roCT 30319.1.
3HaHMe TNOTpPemIHOCTEH M3MEPEHMH MOMAPHBIX OONECH IO3BONsET
KOPPEKTHO  BBIHIOJIHWTb OLICHMBAHWE [OIPEMIHOCTH  (paclMpeHHOR
HEOMpPEAENIEHHOCTH) KOCBEHHOTO M3MEpEHMA I[UIOTHOCTH ras3a npu
CTaHJApTHBIX  ycnoBwix. /[lns  Uenedl  OLCHMBAHMA  NpEnenbHOH
27



NOrPeLIHOCTH W3MEPEHUS TDIOTHOCTH (GOPMYIly ee KOCBEHHOI0 M3MepeHus
ynoOHo 3anucaTh B Bue (yHKIINH:
Zx S
p. S (34)
RT, zc(xl""’xN)

B dopmyne (34) orpaxeno, 4To (haKTOp CXKUMAEMOCTH TNPUPOIHOrO
rasa MpH CTaHAApPTHBIX yCNOBUsIX fiBJIseTCs (DYHKUHEH TOJIBLKO MOJBIPHBIX
0N1€#i KOMITOHCHTOB.

Jubdepenunposannem  GyHkumn  (34)  HECNIOKHO  TOJIY4HThb
BbIpRXKEHUA A KodDOUMUMEHTOBR BIHMAHUA M 3aTeM (GOpMysy Ui
BbIYUCNEHNS TIPEJETILHON OTHOCUTENLHON MOrPEHOCTH O p, U3MEpeHHs

TUIOTHOCTH ra3a 1o MOJHOMY KOMIIOHEHTHOMY COCTaBy NMpPH CTaHAAPTHBIX
YCITOBHSIX:

2

N b — 2

P e P e PO e IS SO
k=1 k#('l« zt: #wu

re M, = Zx, M, - MONEKYJAPHbIH BEC I(PUPOAHOTO Ta3a;

1

S - npeaeiibHbIe OTHOCHUTEJIBHBIE NTOrpeIuHOCTH mmepeﬂnﬁ

Hye
MOJTEKYJIAPHAIX BECOB KOMIOHEHTOB (4UCTBIX ra3oB);
0, =%0,0031 % - npenenbuas OTHOCHTENbHAs TNOIPELIHOCTb

U3MEPEHHST YHUBEPCAIBHOH ra3oBOM INOCTOSIHHOH (CM. KOMMEHTapUH K
tdopmye (26)).

Heobxoaumble jisi NpoBeJicHMsE KOHKPETHBIX PacueToB MO (opmylie
(35) abconoTHbIE M OTHOCHTENbHBIC MNpPEAE/bHbIE  TIOrPELIHOCTH
W3IMEPERHUs MOJIEKY/ISIPHBIX BECOB CJIOXKHBIX BEIECTB, TAaKMX Kak
npenenensie yriesogopoas, CO,, O, N; M T.A., pacCUUTHIBANUCH IO
M3BECTHBIM TIOTPEITHOCTAM H3MEPEHHMS ATOMHBIX BECOB XUMHMYECKHX
JJIEMEHTOB.

IMorpewHOCTH  pe3ynbTaToOB W3MEPEHMH ATOMHLIX BECOB JJIEMEHTOB
SIBJIIOTCH CNPABO4HBLIMU JAHHBIMW W, KpoMme Toro, mpusoastes B (SO
6976. 3anumeM (mns crpaBky) ¢GOpMyJbl I pacdera lpPEeHesbHBIX
abCOMIOTHBIX ~ NOTPEMIHOCTEH  H3MEPEHWs  MONEKYJSPHBIX  BECOB
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npeienbusix yraesogopogos C, H yraekucioro raza CO,, azota N,

2m+2
kucnopona O,:

= [maz +@m+2)a2 ] m=1,..7

=24,

roe AA AL ,A, - abcomoTHbie NMOFPEMIHOCTH U3MEPEHHA ATOMHBIX

Hemt 12
1/2

A=A +202]70 A, =v2A,; A

7 y

Becos anemenToB C, H, N, O (yriepon, Bonopoa, a30T, KHCIOPOA);
A, =107 A, =47-107; A, =107 A, =+3.107
ITpeacTaBneHHbIe 3HA4EHNs aOCONTOTHBIX NOrPEIIHOCTEHR JAHBI B a.€.M.
no 1SO 6976. [IpenenbHble OTHOCHTE/bHEIE OIPELIHOCTH & 4, M3MeEpeHus

MOJIEKY/ISIPHBIX BECOB COEQUHEHMH IOMy4aloTCsi JeleHUEM MpeleNbHBIX
abCONMIOTHBIX  MOrPeILHOCTEH, HAHIEHHBIX [0 BBIUENPUBEICHHBIM
tdopmynam, Ha COOTBETCTBYIOLIME MOJEKYAPHbIE Beca.

TIpuMep KOCBEHHOro HM3MEPEHHs IUIOTHOCTU rasa IO KOMIOHEHTHOMY
COCTaBY U OLEHMBaHHMA MpPEACIBHONA OTHOCHTENIBHOM TOIPEIIHOCTA ee
namMepeHuss no (opMynam  HACTOAIIEr0 pa3fienia paccMOTPeH B
npwioxesuu B. Ha ocnoBe aHanu3a 4ucooBoro Martepuana B 3TOM XKe
NPWIOXKEHUH IaHbl DPEKOMEHNAUMH IO NpPAKTHYECKOMY TPHMEHEHUIO
paccMaTpHBaeMoil IPOLEAYPbl KOCBEHHOTO HM3MEpPEHH:A IUIOTHOCTH rasa
TIPY CTAHJAPTHLIX YCJIOBHSAX.
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IMpunoxenne A
(pexomennyemMoe)

Yne0BbIE OUEHKH METOAMYECKOl COCTABIAIOINEIH NOIPemHOCTH
KOCBEHHOr0 H3MepeHus ofbeMa ra3a npu CTAaHAaPTHLIX YCJI0BHSAX

JU1s OUEHKH INpeNenoB HM3MEHEHHI MEeTOIUYECKOH COCTAaBASIOILEH
NOTPEUIHOCTH KOCBEHHOTO HW3MepeHUs oObeMa rasa npH CTaHIApTHBIX
YCNOBUAX TNPOBOXATCA BBIOOPOYHBIE YMCIOBBIE OLEHKH YyCpeIHEHHbIX
3HAYCHAN  YaCTHBIX  TNPOM3BOAHBIX  KOd(dMuMEHTa  CXKUMAEMOCTH

K \/ ok \ | ok
op, / ’ \axc()2 , Oxy,

[Py pPaziMuHBIX COUCTAHWSX 1APAMETPOB

COCTOSIHMSL TIPUPOAHOrO rasa, mpocTaensieMoro mnorpeburenam. Jna
BbIMUCIEHNH ucnone3yrotea  dopmysst (9) pasmena 8  nactosuei
PEeKOMERJALMK B MeTobI onpeieNieHus kod(duimenta cxxumaemoctd NX
19 mox. u GERG-91 Moz. B coorBercrBuy ¢ I'OCT 30319.2. HarnagHeii
ApUMEDP PACYETOB OLEHOYHOTO XapakTepa BLUIONHUM NPU  33JaHHbIX
naeiennu p=1,284 MIla w temneparype T=275,15 K. [lapneHue rasa
BBIOpAHO, MICXOAA U3 pearmsHO HabsiloAaeMOro MakCHMaIbHOIO ypOBHS Ha
BXoJie B rasopacripenenurensseie cucteMsl ['PO; daxrrdaeckn B pacuerax
“cnosp30Baiock 3naveHue 1,283972 MIla, yTo CBI3aHO C YTOYHEHHBIM
npeoOpazoBaHMEM €AMHHMI M3MEPEHM# [aBieHMsl. Temneparypa rasa
COOTBETCTBYET 3UMHEMY NepHoAy roia. B pesyneprare pacueTros mpu 3THX
TEPMOIWHAMMMCCKUX NAapaMeTpax COCTOSIHUSL NOJyuYeHbl ChOeOyoIue
CpeaHHe 3HAUEHUA YaCTHBIX [IPOM3ROAHBIX KOd((DHLIMEHTA CKUMAEMOCTH:

oK\ _ [-0,0800(NX19)
ap, 1-0,101(GERG - 91)

otpesky (0,668 < p, < 0,700) Kr/™’ nipu X, =0,000562; x, =0,00767;
oK > 5,8191-107(NX19)

, (xr/m*)', ycpennenue npoeseso mo

= » YCPEOHCHHEC TNPOBCACHO II0

8,3705-10"*(GERG - 91)
orpesky (0,0 < X, <0,12) ipn o, =0,700 Kr/m®; Xy, =0,00767;

JJ1S1 DTOI'0 K€ OTPE3Ka 0 TO# XK€ TUIOTHOCTH NpY CTAHOAPTHLIX YCIIOBUAX:

OX vy,
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< oK > {5,8768-10"(NX19)
- xNz=0,00051;

ox 8,4460-107*(GERG-91)’
ok \  [5.2619-107(NX19)

<6x,,2 /- {6,1793 10" (GERG-91)

orpesky (0,0 < x, <0,16) npu p, =0,684 kr/m’; X, =0,12;

co,

YCpeIHEHHE IPOBEAEHO IO

JUIA 3TOTO K€ OTPE3Ka U TOH e I0THOCTH pH CTaHAAPTHBIX YCJIOBUAX:

oK 6,2562-1077(NX19)
—) = I » Xeo, =0,003.
Bx,, 7,5061-10"(GERG —91) :

IlpuBeaenHbie HIKE TabMMUbl WUIIOCTPUPYIOT 3aBUCHMOCTH CPEIHMX

oK \
3HAYEHHUH <5— , CooTBeTCTBYIOIMX oTpesky (0,668 < p_ < 0,700) Kr/m®
P,

OT HaBieHMS ¥ TEMIEPaTyphl ra3a. 3aBUCHMMOCTH TONYYEHbI PACYETHLIM
MyTeM Npi. X, =0,000562; x =0,00767.

Tabnuna 1
Ne P , MIla a K a K
n/n —),NX 19, -— ), GERG-9I,
op. op,
(k! (xr/im®y?
1. 2,568 -0,1713 -0,2142
2. 1,284 - 0,0802 - 0,1006
3. 0,692 - 0,0401 - 0,0503
4. 0,396 - 0,0204 - 0,0256

31



Tabnnua 2

Ne K oK oK |
n/n —),NX 19, , GERG-91,
op, op.
(xrim®)! (xr/m®)!
1. 255,2 - 0,0997 -0,1264
2. 275,2 - 0,0802 - 0,1006
3. 290,2 - 0,0681 -0,0849
4. 310,2 - 0,0551 - 0,0675

W3  ostux  Tabnuy  cnegyer, 9TO  yCpeRHEHHAs  NPOMIBOTHAsS
kxo3¢duumenTa CKMMAEMOCTH TIO TUIOTHOCTH Ta3a NpH CTAHAAPTHBIX
ycaoBusAx 001a0aeT CITbHOM 3aBUCHUMOCTBH) OT AABJIEHMH ['A3A: TaK, HpH
W3MEHEHUH [ABJIEHWA rasa, Harmpumep, oT 4 no 26 aT™M ycpcaHeHHas
TIPOM3BOAHAA BO3PACTAET, NPHOIM3HTENBHO, Ha MOPSAOK. 3aBHCUMOCTH
3TOi1 ke ycpeaHEHHO! NMPOM3BOAHOM OT TEeMNEpaTypsl MEHEE CHibHasi, a
MMEHHO, 1pH HM3MEHEHUM TEMNEepaTyphl Trasa B PEKOMEHIOBAHHOM
AuanasoHe Haubonee OaaronmpusaTHOro npuMexHeHus merogoB NX 19 mon.
1 GERG-91 Moz. npou3BoiHas H3MEHAETCA BCErO JIULLIb, TTPUOITH3UTENLHO,
B JIBa pa3a.

IpencraBneHusie  pe3yibTaThl YMCJOBBIX  OLIGHOK  YCPEAHEHHBIX

NPONU3BO/IHbLIX KOB(}]Q}MHMCHTH CKUMacMOCTH 1O  IUIOTHOCTH P>
MOJIAPHBIM A0JAM xCOZ H xNz TIO3BOJISIIOT OLEHUTHL I'paHMLbl UHTEpPBaJIA

METOQHM4ECKOH NOTPENIHOCTH M3MEPEHHs 00beMa ra3a, COOTBETCTRYIOLIErO
CTaHJAPTHLIM YCIIOBHSM.

JUI8 OLeHKM TrpaHHl{ METOOM4ecKoil morpewHocty no ¢opmyne (7)
pa3znena 8 HacTOsALIEH PEKOMEHIAUMH B PEAIBHBIX YCITIOBHSAX IKCIUTyaTallH
y3Jia yueTa IPMMEM B PaMKax pacCMaTpHBAEMOTO YHCIOBOTO NPUMEpa, YT
MaKCHMallbHble OTKIOHEHHS YCIOBHO-IIOCTOSIHHBIX 3HAYCHUWHA BENWYMH,
XapaKTEpH3YIOWMX TIOTOK ra3a, OT MX [CHCTBUTENBHBIX 3HAa4E€HHH B
TeYeHHE PacyETHOTO Meproja BPEMEHH YAOBJIETROPSIOT HIDKECIIENYIOLINM
COOTHOIICHUAM:

pc_p: zo’ozpc

*
]xr:o2 ~ Xco, l = 0’13‘('()1

lle —xm! = 0,lxy,

32



B oToM cnydyae BepxHWH Tpeden 3HauyeHMH  METOAMYECKOH
COCTaBJIAIOMIEH NOrpemHOCTH KOCBEHHOTO H3MepeHusi o0seMa npH
CTAaHIApTHLIX YCHOBMSX H3Mewsiercs B auanasone (0,04-0,4)% B
3aBMCHMOCTH OT yCNOBuif pabOThI CYETYMKA ra3a W MApaMeTpoB Cpensl.
INNpu »5>TOM MakCUManbHBIE rpaHMUBE] METOOHYECKOH INOrpelHOCTH

Oy = *0,4%, no ouemxam, cootsercrByioT nasnenmio rasa (0,3-0,4)
MIla ¥ DOpHHSTBEIM OTKJIOHEHMSM YCJIOBHO-IIOCTOSHHBIX 3HaueHwit
IUIOTHOCTH P, OT [EeiCTBUTENBHBIX Ha YpoBHE =2 %. [Ipu Bo3pacTaHuu

JaBneHuns rasa, ypenvyeHud Monspaeix goneit CO, m N, a Takke
JAHAna3’oHOB OTKJICHEHHH YC/IOBHO-TIOCTOSHHBIX 3HAYEHHUI BEJIMYUH OT MX
JNeHCTBHTENbHBIX 3HAUEHMI METOAMYECKAs NTOTPELIHOCTh YBENHYHBACTCA U
MoxeT nocrurath ypoBHs +(0,8-1,0)%. Ilpm 3TOoM, Kak YCTaHOBJIEHO
JaHHbIMM OLICHKaMH, IJIaBHAs 4YacTh METOONMYECKOH MOrpEeIHOCTH
u3MepeHus obbeMa rasa, COOTBETCTBYIOLIETO CTAHJAPTHBIM YCIIOBHSM,
00yciI0BlIEHa OTKJIOHEHMAMH YCIIOBHO-MOCTOSHHBIX 3HA4YeHUii IUIOTHOCTH
rasa Npy CTaHJApTHbIX YCIOBHUAX OT €€ AEeHCTBHUTEbHBIX 3HAUCHUMN,

B 3aknioueHue OTMETHM, 4TO MpOBENEHHBIE OLEHKH B oDOlieM crydae
NAlOT OpeiCTaBleHWe O TIpaHMUAaX METOAWYECKOM MOrpeHiHOCTH
KOCBEHHOrO u3MepeHMss oObema raza. OmHAako Jnf  YTOYHEHHBIX
OpaKkTHYECKHX OLEHOK 3TOH COCTaB/sIoLIell norpetHocTy o gopmyse (7)
HACTOALICH PEKOMCHAAIMM B PEallbHbIX YC/IOBHAX SKCIUTyaTalMu Y3JIOB
yuera rasa HeoOXOOMMO  BBIMOJIHEHHE PpacyeTOB, CBA3aHHBIX C
OmpeneneHMeM  3HAuYEHHM  YaCTHBIX  TPOM3BOJHBIX . KoddduimenTa
C)KMMaEMOCTH NPUPOJHOrO TFas3a, COOTBEICTBYIOIIHX HMEHHO 3TUM
ycnosusM. [locnennee TtpeboBanme mnpHBOOMT K  HeoOXogUMOCTH
pa3paloTKN KOMIBIOTCPHbIX IMPOrpaMM M1 KOPPEKTHBRIX PacyeToB
HOTpeLIHOCTH (pPaclMpeHHOi HeonpeaeneHHOCTH) KOCBEHHOTO U3MEpEH s
obbema rasa IpH CTaHZAPTHBIX YCIOBWSX C TIPUMEHEHHEM TYPOMHHBIX,
POTAILMOHHBIX ¥ BUXPEBBIX CUETUUKOB.
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Tlpunoxenne b
(cnpaBounoe)

Pacuer norpeniHocTH pe3ynbTaTa n3mMepeHysi obbema rasa,

COOTBETCTBYIOINEr0 CTAHAAPTHLIM YCJIOBHAM

Pacuer npenenbHoill OTHOCUTENBHON NMOrPEITHOCTH M3MEPEHHs 00beMa
rasa, COOTBETCTBYIOLIETO CTAaHAAPTHBIM YCJIOBUAM, BBUIOJHSIOT {10
dopmyne (24) DpH VCXONHBIX JaHHBIX, MACHTHYHBIX YCNOBHUAM TIpUMEpA
pacueTa morpemiHoctd u3 npuioxkeHus I mpasmn IIP 50.2.019. B
npunoxeHun ' yKasaHHBIX NPaBWI NPHHATO, YTO KOCBEHHBIE H3MEPEHUA
obpeMa NpUPOHOTO Trasa NpH CTaHAAPTHBIX YCIOBURX BLINONHAIOT Ha y3/e
y4€Ta, COCTOALLEM U3:

CYeTYMKA ra3a C BepXHHM TpenelioM wsMmepenmit 400 M'/u,
C OTHOCHTENbHOH norpemiHocTei0 +1 % B JguamasoHe OT
80 no 400 M*/a n +2 % B auanazone ot 40 1o 80 M/u;
npeobpa3oBartens abCONOTHOIO JABIEHUS C BEPXHUM NPEJEIOM
n3Mepenuit 0,63 MITa w npusenennoi norpewHocTbio 10,25 %;
JOMONHUTENBHAS NOTPEIMHOCTs Npeodpa3zoBaTensd AaBlEHUA OT
U3MEHEHUs TEMMepaTypbl OKpYXaloleid cpeapl Ha Kax[ble
20°C cocrasinsier (0,025 (P,/P)+0,125) %; HOpMaJIbHbIE YCIIOBUS
NOBEPKH npeobpa3oBaTens abcotoTHOTO JIaBieHns
tuop=(2015) °C;

npeobpasoBarens TemMnepatypbl C NpeleiaMH H3MepeHuH OT
-50 °C no +50 °C n abcomoTHoii norpeuHocTsio +(0,25+0,0035
lt] ) °C;

BBMUCIMTENS  pacXoja,  OTHOCUTENbHas  MOTPELIHOCTH
BBIYMCIIEHH KOTOPOro HE BBIXOIUT 3a TIpeJenbl OOMYyCKaeMbiX
3HAYCHHUH 10,02 %; npuBeneHHas IOIPEMIHOCTH 1o
NOKa3aHWAM M perucrpaumuy oObEMHOTO pacxoia W NABNCHIA
He BBHIXOAMT 3a Mpeaesibl JOMYCTUMBIX 3HadeHmit +0,05 %,
abconoTHAsA TIOTPEUIHOCTh TO NOKA3aHMSM M PEruCTpalMu
TeMIEparypbl He BBIXOAMT 3a Npe;ienbl NOMYCKaeMbiX 3Ha4eHNH
+0,1 °C.

W3mepsieMoii  cpenoil  sBnseTCA NPUPOAHBIIA  ra3, Al KOTOPOro
W3BECTHO, 4T0 34 BpeMs U3MEpeHus:
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naMepenus (CH), no mokasaHusiM KOTOPOr0  YCTaHOBIEHO
3Ha4u€HHE IUIOTHOCTH TNPH CTAHZAPTHHIX YCIOBMSX, COCTABNSET
10,25 %,

- COJEpKaHME a30Ta He u3Mensercs M cocrasmaer 0,6 %,
OTHOCHMTENbHas mnorpewrocTs CH, mo nokasaHusM KOTOpPOro
YCTAHOBJICHO 3HAYEHUE COAEPKAHUA a30Ta B rasc, COCTABIET
13,5 %;

- COIEepXaHWe AUOKCHMAA YIIepola He H3MEHAETCA U COCTaBIseT
1,2%, otHocurensHas norpemHocts CH mo  noxasaHusm
KOTOPOro YCTAaHOBNEHO 3HaYeHMe COAEPXKaHMsA OMOKCHUAA
yriepoaa B rase, coctasnaer x 4,0 %.

Pabouwne napamerpsl raza:

- pacxon ot 70 M*/1 1o 350 M*/u;

- rtemneparypa ot -10°C no +10°C;

- pmasnenye ot 0,1 MITa go 0,3 MIla.

Venosus pasmeutenus CH:

JaTunk naBOeHMA pacloNOXEH B HEOTAIUIMBAEMOM TOMELIEHWH, rie
TEMNEPaTypa  OKpYKalowled  Cpelbl MOXKET HM3MEHSThCS B Ipefenax
OT tmin™= ~20 °C 10 tya= + 28 °C.

IlpnMem, uTo H3MepeHue 00beMa, NPUBEACHHOTO K CTaHOAPTHBIM
ycnoBusaM, nposogwioch npu TeMmneparype t=15 °C wm  pasnenun
P=0,15 MITa, pacxone Q=300 M’/u, a TeMnepaTypa OKpY’Katollleii cpe/isl B
TOMEIIEHNH, TAe pa3MelleH HaTyuK JaBneHus, paBHa 26 °C; meron
ompenenenus kosdpduumenta cxnmaeMoctn GERG-91 mon.

Pe3ynbTaTel pacueToB MOrPEIHOCTH NPEACTARIAIOT B BHAE uMCes,
OKDYTJIEHHBIX [0 ABYX 3Hauamwmx nudp. Ilpu 3toM Tpermit paspan (e
yKa3bIBacMblIi MIIaILIMil) OKPYIJIAIOT B 60JIbLIYIO0 CTOPOHY".

Lutupyemble u3 npunokenns I' mpasun ITP 50.2.019 aawusie nns
NIPOBEICHUS pacyeTa MpeAe/bHOM NMOTPENIHOCTH U3MepeHusa o6beMa rasa,
COOTBETCTBYIOLLEr0 CTaHAAPTHBIM YCIOBHAM, TpeOylOT NOSCHEHMi, T.K.
HENOHATHO B KaKMX AOMsX BbipaxeHo "cogepxkanue” CO, n N, B
NPUPOJHOM rase. B paMKkax HaCTOSIUETO pacuera MOJIOKHM, YTO YKa3aHbl
MOJIAPHBIE AOMM YITIEKMCNOrO ra3a u a3ora. Kpome T0ro, B JOMONHEHUE K
WCXOZHBIM NaHubM npyuioxenus I npaswun 1P 50.2.019 npumeM, 4ro y3en
yuyera MoxkeT OBITh OCHAIUCH M3MEPHUTENbHBIM THpeoOpasoBarenem
n30bITO4HOrO nasneHusi. B Takom ciydae abcomoTHOE AiaBlieHME rasa
ABJIAETCS CYMMOM U30BITOYHOrO ¥ aTMOC(hepHOro AaBieHui.
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JomnyctuM, 4To arMoceproe napieHue NMpH M3MepeHnn o0beMa rasa
He M3MeHsiercss W coctasnser 0,0997 Mlla (npubamsurensHo 747
MM.pT.cT). OTHOCHTeNbHAas MOIPELUIHOCTh  LIMPOKO  NPHUMEHSEMBIX
GapoMeTpoB, KaK NpaBuio, pasHa + 1 %.

Ha ocuoBaHMM BblllieyKa3saHHBIX JaHHLIX BbIIOJHAM HEOOXO/IMMBbIE
pacyeTsl 10 OLECHHBAHWIO MPEAENBHON MOrPEIHOCTH U3MEPEHUs 00bema
rasa V., COOTBETCTBYIOIUErO CTAHAAPTHLIM YCIIOBHSIM.

B.1. OtHocuTensHas NOrpPeMIHOCTL M3MEPEHNS JABJICHUS NEPBHUHBLIM
M3MEPHTEIBHBIM NIPe0oOpa3oBaTeNieM paBHa:

5 =y P (B.1)

rl r
pr
¥, =10,25%- npusenewnas  norpewnocts  npeoGpasosarens
N30LITOUHOrO NAB/IEHHT,;
Ponp =0,63MI1a- pepxuwii npesen u3Mepenus npeoGpasoparens
abCOIOTHOTO JaBITeHHS;
p = 0,15MIIaq - nasnenue raza.

I’,OHOJIHI/[TCHLHB.H COCTaBJIgIOasd NorpemHoCcTu npeoﬁpaaosa'rcnﬂ
JaBJIEHUs, BBI3BAHHAA M3MCHCHWEM TEMIEepaTypbl OKpykarouen cpelipl,
HaxXoOgHuTcsa o q)OpM)’JIEZ

5,, = (00252

t,—~1
+0,125)-—=2 0 (6.2)
20

t, =26 °C - TemnepaTypa BO3IyXa B NOMEWICHUM, IAe pa3MeLIEH
JNAaTYUK NaBJICHNS;

Liopw =20 °C - Temneparypa, Opn KOTOpOil TIpOBeJeHa noBepka
HM3MEPHTENILHOTO NIPpeodpazoBaTens abCOMOTHOroO AaBICHHA.

OTHocHTeNbHAA NMOTPEINHOCTH BBIMUCIUTENS 110 KaHAly PerucTpayuy
JIAB;ICHUS COCTaBJISET:

Ponp \
5[}3:73—_[— (5'3)
P

7, = 0,05 %- npuBeneHHas MOIPEINHOCTL BBLIYUCIUTENS 10 KaHATLY
PErucTpaLyy NABIEHHS.
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OrtHocurenbHas NOrpeIlHOCTh U3MEPEHUA U PErHCTPaLMy JABJICHHS 10
KaHaty: "nepsMYHBIA U3MEPUTENbHBbI npeobpazoBatesp abcoNOTHOTO
JaBSHUs — BRYUCIHTEND" BplKCHseTCS o hopmyre:

[62 +6,, +§;3]0.5 (B.4)

Hocne [OACTAHOBKK 4uCHOBbIX 3Hadenuin B Gopmynst (B.1-5.4)
nonyuum: 8, = +1,073 % (noxa coxpaHum ueThipe 3HaHAILMX UHUPbI).

Ecnu abconioTHoe JaBnenne rasa U3MepsAeTcs Kak cyMma M36bITO9HOrO

1 aTMOC(HEPHOTO NaBJICHHU, TO OTHOCHTEILHAA [TOTPEUHOCTh U3MEPEHUS U

perucTpauMy  JaBJICHMS N[O KaHamy: "NepBUYHBI  M3MEpHTENbHBIN

npeobpasoBartenb U3OBITOMHOTO JABJCHHMS — BBIYUCIMTENL" HAXOAHTCH 1O

dopmyne:
2 2 05

2
5,, - pu 5; + & 6]) +5;3 5 (B.S)
p ] p g
rae - U30BITOYHOE OaBiEHME rasa; - aTMOC(EPHOEC NABJICHUE,
u ¢
5)7 - OTHOCHTEJIbHasl NNOrpPeIIHOCTb U3MEPECHMA H30BITOYHOrO OaBJICHUA
o 5, - OTHOCHTE/IbHAS TIOTPEIHOCTb U3MEPCHHSA aTMOCHEPHOTO NABJICHHA.

OrHOCHTENIbHAN TIOTPEIIHOCTL  MI3MEPCHWA u30LITOYHOTO INABJICHMA,

BKJIIOYas JOTIONHUTENBHY0 HOrpeiHOCTh H3MEPUTENBHOIO
npeobpa3oBaresist, HAXOAUTCS 110 d)opmyne:
P 2 2 0,5
—_ ﬂ"p IID[’M
o = Ve 7 +1 0, 25 m , (B.6)
7, =10,25%-  npusenensas  morpewmHocts  npeoGpasosates
H36BITOMHOrO JaBNECHHS;

Ponp = 0,4 MIla - Bepxuuii npenen u3Mepedus npeobpasosaTens
M30LITOYHOrO ABJICHUS;

» = 0,05 MIla - u3bsiTouHOE 1aBEHYE ra3a.

t, =26 °C - Temneparypa BO3AyXa B NOMELIEHUH, [ie Pa3MenieH AaT4HMK
H36LITO'-!HOI‘0 JaBlCHUS;

lipe =20 °C - Temneparypa, npu KOTOPOH TNpOBefeHa noBepka
M3MEPUTENBHOro npeobpasosaTens U30LITOYHOrO AABNECHHS.

Bpraucnenns no dopmyne (b.5) ¢ yyserom Buipaxenuit (B.3) u (B.6)

TIOKA3bIBAKOT, YTO INPH M3MEPEHHH HM3OLITOYHOTO ¥ aTMOC(HEPHOro

37



NaBNEHMHA OTHOCHTENbHAN MOTPEINHOCTh W3MEPEHMS M perucrpanuu
abcomoTHoro naasiaedus (10 KaHaty "IEPBUMHbIA  M3MEPUTENbHbIN

npeobpasopatent — BblumcnauTens") cocrapnser O, = 10,966  %.

[Mocienuuii  pe3ynsTaT  onpeAelieHus  MOTPEWIHOCTH  M3MEepeHHs
abCoMOTHOr0  JaBiNeHMA MEHbIe Tpenbiaymero. 3TO CBA3aHO C
HeOONBUIMM BAUSHUEM B PACCMATPHBAEMOM ITPHMEPE TOTPEIHOCTH
H3MepeHun M30LITOMHOTO AABJIEHHS U3-3a ero OTHOCHTENBHO HeGonsmoro
3Ha4eHUA.

B.2. OrtHocutensHas  MOTPEIUHOCTh  W3MCPEHHS  TEMNEpaTypebl
NePBUYHEIM Npeobpa3oBatenem

5 = &éwl’:lsx 100=0,105 %
273,15+1
=15 °C — Temneparypa rasa;
OrnocuTenshas HOrpErHOCTh perucTpauuy TeMIepaTypbl
BbIUMCIUTENEM:
]
Opy = ——(-)’— 100 =0,035 %
- 288,15

OTHoOCHTENbHAS NOTPELIHOCTL U3MEPEHHS M PErMCTPaLUy TeMTIepaTy pol
no  KaHany  "NepBMYHBIH  M3MEpPMTENbHBIE  npeoOpazoBatens -
BBLIYHCTUTENE" ONPEAETACTCS BHIPAKECHHUEM:

5, =[s2+ 851" =011 %

B.3. UucnoBsle 3Hauenns kod3p@GuUUUEHTOB BausHUS U K0d(DdHUMEHTa
C)XMMAEMOCTH MPHPOIJHOTO ra3a [ONYyYMM B pe3y/bTATe “MCIIEHHBIX
pacyetoB no merogy GERG-91 mon. npu

p.= 0,687 Kr/M’; p = 0,15 MIla; T=288,15 K; Xep, = 0,012; Xy, = 0,006.

B coorsercteuu c nostoxeHusimu 1P 50.2.019 uucnosbie 3nayenus
KO3(PPULMEHTOB BIUSHNA HAXOMWINCE [0 NPUONMIKEHHBIM pOpMYyIam:

%NMP.QK~AK1.5_K~M0‘. 6K~AKNz.
op Ap’ T AT’ 0p, Ap, Oxy  Axy, ’
npu Ap= 0,001 MIla; AT =0,01 K; Ap,=0,0001 kr/m’.

Ilpupawienns  Monspubix noneii Axq, n Axy npn BblMMCIEHHHM

xoadduLmenToB BausHuA npasuiamu 1P 50.2.019 He persiaMeHTHpOBaHb,
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TOITOMY U1 HACTOSMWX PacyeToB TIPHHMMANOCk, 4TO Axc, = 0,0004;
Axy, =0,0002; AK ,,AK,AK 5. »AK o, AKy - [IPUPAIEHM

ko3dduImEenTa CKUMAEMOCTH, KaXI0E M3 KOTOPBIX COOTBETCTBYET
TIPHPALIICHHIO YKa3aHHOIO MapaMerpa.

3navcHuA Ko3((HLWEHTOB BIMAHMA, COOTBETCTBYIOLIME BHIOPAHHBIM
YCTIOBHSM, COCTABJISAIOT:

oK
=~ 0,020; Ap=(0,001-0,01) MTTa
op
oK
Z=-=0,00004; AT =(0,01-1,0)K
oT

oK ,
5 - 0,004 Ap, = (0,0001-0,001) ki B.7)

P,

oK

=0,0034; Axc,, =0,0004 - 0,004
CO,
K _ 0,0031; Ax,, = 0,0002 - 0,004
XN

2

CoBMECTHO cO 3HaveHUAMH KOY(D(PHLUEHTOB BIMAHMA YyKa3aHbl
Juana3zoHbl U3MEHEHWs npupameﬂuﬁ BIUAOUIUX BEJIWYHUH, B npez(enax
KOTOPbIX, KaK YCTAHOBJEHO YHCIAEHHbIMM pACieTaMM, NPOU3BOJHbIE
k03 pHLUMEHTa CKIMAEMOCTH OCTAIOTCS MPAKTHUECKH NOCTOAHHBIMA.

3Hayenune kod(hdHLMEHTA CHKUMAEMOCTH NPUPOIHOIO rasa i JaHHBIX
ycnosuit pasuao: 0,99890. Oto 3vauenue nosyueHo no Merogy GERG-91
MoZ.

b.4. OtHocuTenbHas MOTPCLIHOCTh HM3MEPEHHA, BbIMHCICHUH U
perucTpauun o6peMa rasa B pabounx ycloBusx 1o KaHaly "CHETHHK rasa —

BBIUMCIHTEINb" PaCCHUTBIBAETCS 1O HopMye:
0,5

Q 2

_ 2 2 max 2

6" - 5V,l"l + yV( Q ) +5e’4 ’ (5.8)
Oy, =t 1% - OTHOCHTENbHAA MOIPEIHOCTb CYETUMKA B AMANA3oHE

(80,0-400,0) M*/u;
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¥y =1 0,05 % - npuBeIeHHas NOTPELIHOCTD BbIYMCIMTENS 110 NOKA3aHUAM

U perucrpanuyn o0bema rasa;
8,,= 10,02 % - OTHOCHTENbHAS NOTPEINHOCTL BbIUCIEHUI BEIMMCIIHTENA.

Mpu Q = 300 M’/4 OTHOCHTENBHAs INOIPEIIHOCTh MIMEPEHHs M
peructpauud obbema rasa B paboyux ycnoBusx Mo KaHajly "CHCTHHK-
BhlucuTens" - &, ~ £1,0024 %.

B.5. Meroauueckas norpeuinocts Oy,  pacyera xodbduuyenta

CKHMaeMoCTH U1l 3ananHblx  ycnoBwi  corsmacHo I'OCT  30319.1
cocrasnseT + 0,11 %.

Bb.6. Mcxonubie faHHBIe 1 NPOBEIEHHUS 3THX PAacCHeTOB IPUHHMAIOT
HEM3MEHRHOCTb 3HAYeHWH: TUIOTHOCTYU ra3a NpH CTAHJAPTHEIX YCNOBUAX,
Monsipueix zoneii CO, m N, 3a BpeMs H3MEpEHHMil, YTO HNPUBOANT K
OTCYTCTBMIO METOAHYECKONl COCTaBNAIOIIEH NOrpelHOCTH HU3MEPEHUs

06beMa, NPUBEICHHOTO K CTAHAAPTHLIM YCIOBUAM, T.€. O, = 0.

B.7. Temepp HecnoxHo BbINONHUTL No (opmyne (24) pacuer
Npe/eIbHOM  OTHOCUTENIBHOM NOrpelmHOCTH M3MEpeHusi obbema rasa,
COOTBETCTBYIOLIET0 CTAH/JAPTHLIM YCJIOBMSM, B PEaJIbHBIX YCIOBUSX
JKCIUIyarauMy yana y4eTa (yClnoBus INpKMepa pacueTa TNOrpemBocTH M3
npunoxerus ' npaBun [1P 50.2.019). B pesyabraTe (1ocne noACTaHOBKH
COCTaBJISIOIMX MOTPEWIHOCTH NO TM.IL1-6 HacTOAIIEro NpPHIOKEHHUS)

nofyunm O, pzfcl,48% (npyn  npAMOM  M3MepeHHH  abCOIOTHOrO

JIABJICHUS T'a3a) 1 5;/,',; ~%1,47 % (npu n3mepeHuH W30LITOYHOTO AABICHUA
rasa).

INonyueHHbIE 3HAYEHUSA TpENEbHON NOrPELIHOCTH U3MepeHust 00beMa
ra3a He NPOTHROPEYAT AHANOIMYHOMY Pe3yJibTaTy, KOTOPhiil MOJYUYEeH B
npunoxenud I' npasmwn IIP 50.2.019. Takoe copnageHue 0OYCIIOBIEHO
TEM, YTO OCHOBHOE pasfiMuiie BBIPAXECHUHA [Ans pacuera MpeAenbHoi
NOTPEIIHOCTH  KOCBEHHOro M3MepeHHs 00beMa Hpu  CTaHJApTHLIX
VCIOBHMAX, CBA33HHOE C HAIMYMEM MCTOIUYECKOH COCTaBIANIIECH
HOTPELIHOCTH Sy B HACTOALLEM TPHMEPE HECYIECTBEHHO.

Anany3 BBMMCAEHHH 1o 1.7 HACTOAINEro TNPUIOKEHHA I03BOJISET
cnenarb CHEAyIOUEE 3aMevaHHe NPaKTUMECKOrD XapakTepa: OCHOBHbIE
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BKA3AB B NIPeACAbHY0 MOTPEIIHOCTh M3MepeHwss ofbema rasa,
COOTBETCTBYIOLIETO CTaH/1apPTHBIM YCIIOBUAM, 00yCs10BIIEHbL
NOrpelHOCTAMN W3MepeHHs abCoMOTHOTO JaBieHMsi 1 oDbeMa rasa B
pabounx ycnoBuax (HyJI€BOH MOPANOK MAJNOCTH); CIEAyHOIHUMH IO
MOPAAKY BEJMYHHbI AB/SIOTCA BKIAAbl OT MOTrPELIHOCTH HM3MEPEHHs
TeMIIepaTyphl 1 METOAMYECKAsk NOTPEIIHOCTL onpenencHus koddhuuuenTa
cxuMaeMocTH (nepBbIi NOpANOK ManocTH). B pamkax paccmarpusaeMoro
NpUMepa TOTPELIHOCTH M3MEPEHHA IUIOTHOCTH rasa NpHM CTaHHAPTHBIX
ycloBusAX, a Tawke MoJsipHbix nonel CO, u N, IpakTHyeckn He
OKa3bIBAIOT HWKAKOI'O BIMAHMS HA IOTPEILHOCTh KOCBEHHOTO M3MEPEHMA
ofbema rasa MNpH CTaHAAPTHBIX YC/IOBHMAX, HECMOTps Ha OGonbmue
3HAYEHWUA OTHOCHTEIBHBIX [OrpeLHOoCcTed M3MepeHust MONSPHBIX Aoned
(ueTBepTHIH MOPAMOK Manocru U Hiwke). TlpakTHYECKH OTCYTCTBYIOillee
BAMSHNME BEAMYMH CBA3AHO C MabiMM 3HAYECHMAMH COOTBETCTBYIOIIMX
k03¢ dUUMEHTOB BAMsHMA Npy BhIOpaHHBIX YCAOBMAX pacyera. Takum
o0pa3oM, NpaKTHYECKH TIpeAesIbHYIO IOrPEIIHOCTL KOCBEHHOTO M3MEPEHNUA
o0BbeMa raza TpH CTAHAAPTHBIX YCJIOBHAX MOXHO YCTAaHOBHTB 10 YETHIPEM
craraeMeiM B opMyse (24). OTO 3aMeyaHMC pacnpocTpaHseTcs Ha
3HAYMTENBHYI0 YacTh Y3/I0B yueTa Morpebuteneii rasa, pabotaioimux npu
napneHusix menee 0,6 Mlla.
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[Tpunoxenne B
(cripaBoyHoOE)

TIpyMep KOCBEHHOro H3IMEPEHHS IIOTHOCTH NPH CTABAAPTHLIX
YCAOBHSIX 10 KOMIOHEHTHOMY COCTABY ra3a H OUEeHMBAHUS
npeneabHOMH NOrPELIHOCTH ee H3MepeHHst

B xadecTBe KOHTPOJILHOIO TIpUMEpa KOCBEHHOE H3MepeHHe
[UIOTHOCTH rasa 1pH CTAHAAPTHBIX YCJIOBUAX [0 KOMIIOHEHTHOMY COCTaBy
(paxkTHyecKHe pacyeThl ¢e 3HAYEHUT) BBIIOJHMAM VIS FOCYAAapPCTBEHHOTO
crangaprioro obpasua (I'CO) npupoaHoro rasa Ha OCHOBaHHMH Cro
NacnopTHbIX AaHHbIX. B HacTosmem npumepe paccmarpuBaics I'CO na
MPUPOJHBIH a3 CIACAYIOLIEro COCTaBa

Tabnnua 1
Ne Obnemman Pacmmpennasn
n/n Onpenensemsiit a0as
KOMIIOHEHT KOMIIOHEHTA, ueonp:. AACTICHHOCTE,
% % (abc.)
1. | Meran (CHy) OcransHoe 2
(98,1305) 2,877-10
2 Oran (CoHe) 0,712 0,018
3 Tponan (C;Hg) 0,220 0,009
4. | H3o06yran (m30-C4H,e) 0,0365 0,0021
5. | Hopm.6yTau (u- C4Hyo) 0,0337 0,0020
6 HeoneunTtas (1eo0-CsHjp) 0,0011 0,0002
7 H3onenran (u30- CsHyy) 0,0070 0,0004
8. | Hopm.nenran (H- CsH;p) 0,0051 0,0003
9. | I'excanbl (Cq1) 0,0031 0,0002
10. | I'enranm (C) 0,0018 0,0002
11. | Vraekucnsiii raz (CO,) 0,056 . 0,003
12. | Aot (N,) 0,768 0,020
13. | Kucrnopoa (Oy) 0,0076 0,0017
14. | I'ennii (He) 0,0126 0,0009
15. | Bogopox (Hp) 0,005 0,001

Ilpumevanne — B macnopre cocraB 'CO Buipaken B OObEMHBIX 10MAX;
Kaxaasd JIONA NPMBOAMTCS CO  3HAYCHHEM CYMMapHO#  pacWIMpeHRO
HEONPENENEHHOCTH NpH  x0ddduimenTe oxsara k=2, YTO  COOTBETCTBYET
IpaHMIIaM  MHTepBala  abCOMIOTHOM  TNOrPEUIHOCTM NPH  JOBEPUTELHOM
BepoaTHocTH p=0,95.
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OtHocHuTebHAS IUIOTHOCTH [P CTAHJAPTHLIX YCIHOBMAX (MO BO3LYXY)
BbiOpaHHOro obpasiia npupoiHOro rasa Yykasana B macnopre I'CO wu
cocraBsier — 0,5655. IL1oTHOCTH BO3MyXa NMpH CTAHAAPTHBIX YCIOBHAX
cornacHo ISO 6976 1 'OCT 30319.1 - p,  =1,20445 Kr/M>, 9TO IpHBOAUT

K abcomoTHOH mnoTHOCTH o6pasua p,=0,68112 kr/M°  (macnopTHOE

3HayeHue).

Ha nepBoM »sTanme npoLeAyph! ONpeAeNeHUs IUIOTHOCTH rasa Ipu
CTaHJApPTHBIX YCNOBMSX MO €ro COCTaBy, NpexkJe BCero, HeoOXomumo
nepeiiti 0T OOBEMHBIX JONEH K MONSPHLIM HONAM XOMIOHEHTOB.
MonsipHele [JONMHM KOMIIOHEHTOB HAXOUATCS 1O (opMyJie KOCBEHHBIX
usMepeHnii (30) ¢ HMCrONB30BaHHEM pPe3yJIBTaTOB H3MepeHMii 00BEMHBIX
nonei. IlpenenbHpie OTHOCHUTCIBHBIE NOIPELIHOCTH U3MEPEHUHN MOJIAPHBIX
Oonell paccuMTHIBAlOTCA 1O COOTHOWICHUAM (33) M H3BECTHBIM
MOrpeIHOCTAM (HEONpee;IeHHOCTAM)  M3Mepenuii o0BeMHbIX Jorneit
KoMnoHeHToB (Tabnmua 1). Pesynbrarsl M NOTPEeNIHOCTH KOCBEHHBIX
HU3MEpEeHMl MOJLIPHBIX M0JIeH KOMIIOHEHTOB oOpaslia OpHPOJHOrO rasa,
NOJIyYeHHblE I[YyTeM pacyeToB 10  BBILIEYKA3aHHBIM  (opMmyJiaM,
MpeACTaBJIeHs! B Tabnuue 2.

Tabmuua 2
Ne | Onpeaensiembiii Mouasipnas qos | Ipanunbl OTHOCHTEILHOMH
n/n | KOMIIOHEHT KOMIIOHEHTA NOTrpemHocTH, %
obbemHbIE MOJISIpHbIE
J0JIH JXOJH
1. | Meran (CH,) 0,98121 $2,932:10% | £2,944-10°
2. | Dran (C;Hy) 0,00716 +2.528 +2,529
3. | Mponan (C;Hg) 0,00223 +4,091 +4,096
4. | W306yTan (130-C4H1o) 0,000375 +5,753 +5,761
5. | Hopm.6yran (n-CjH;o) | 0,000347 +5,935 +5,943
6. | Heomenran (Heo-CsH;,) 1,148-10° +18,182 +18,182
7. | Wzonewran (u3o- CsHyp) | 7,34-10° 15,714 15,714
8. | Hopm.newtan (u- CsHy,) | 5,39-10° +5,882 +5,882
9. | I'excansi (Ce:) 3,36:10° 16,452 +6,452
10. | I'enrransi (C;,) 2,046-10° +11,111 +11,111
11. | Yraexucmsiii raz (CO,) | 5,62:10™ +5,357 45,357
12. | Asor (N,) 0,00767 +2,604 +2,605
13. | Kucnopon (0,) 7,59-10° +22,368 £22,368
14. | Tennit (He) 1,256-10" 17,143 17,143
15. | Bogopox (H,) 4,987-10° +20,000 +20,000
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[Npumevanue — TlpoBepka NPABMILHOCTH ONpPENENEHHA MOJLPHBIX IoJieH
NOKA3bIBAET, YTO Zxx =0,999998, T, ¢, ycia0BHE HOPMHPOBKH BLINOHAETCS C

K
Xopowei TouHocThio (Hebonbmoe ommume ot 1,000000 cBszaHO ¢
MOTPEUTHOCTAMH OKPYT/IEHHAH IIPH NIPORECHHM BBIYHCIICHHIA ).

[locne BblUMCIEHHd MOJSAPHBIX J0JeH  KOMIIOHEHTOB  MOXHO
TIPUCTYTIIUTh KO BTOPOMY 3Tally NMpPONEAYPHI OMPENeNeHHs TUIOTHOCTH NPH
CTaHIAPTHBIX YCNOBWAX. Ha OTOM »3Tane BbINOJNHAETCH COOCTBEHHO
KOCBEHHOE M3MEpeHHe IUIOTHOCTH ra3a IpH CTAHJAPTHBRIX YCJOBUSIX IO
KOMITOHEHTHOMY COCTaBy. Pe3ynpTaT M3MEpeHMst PacCUMThIBAETCs IO
tdopmynam (26-28). [TpesenbHas NOrpemIHOCT, U3SMEPEHHNA IUIOTHOCTH rasa
NIPY CTAHAAPTHBIX YCJIOBUSX N0 KOMIIOHEHTHOMY COCTaBY PacCUUTHIBAETCS
no ¢opmyie (35). B pesynsrare BHINOJHEHUA HEOOXOOMMBIX PACHETOB 1O
3TUM (JOpMyJIaM YCTAHOBNEHO, UTO IUIOTHOCTH BBIOpaHHOro ofpa3ua rasa
NpY CTAHAPTHBIX YCMOBMAX cocTtasnser 0,68121 xr/wv’; mpemensHas
OTHOCHTENBHAA TOrPEIIHOCTD M3MepeHUs TUIOTHOCTH -

S, =+6,32-107%; crenoBaTeNbHO, Pe3yNETAT M3MEPEHMs IIOTHOCTH

ras’a Ilo KOMIIOHCHTHOMY COCTaBy HpH CTAHOAPTHLIX YCIOBHAX MOXHO
3anucath B Bune O, = (0,68121:+0,00043) xr/m’.

AHanM3 TOJYYEeHHBIX Pe3yJbTaTOB KOCBEHHBIX M3MEPEHMii MOJIAPHBIX
Jonell KOMIIOHEHTOB ¥ NpPeJeNbHBIX OTHOCHTENBHBIX MOTPEIIHOCTEN ITHX
pe3y/bTaToOB M3MEPEeHHMH IOKasbIBAacT, YTO 3HAYEHHS MONSPHBIX JOJIEH
61M3KH K 3HAYEHHUAM OOBEMHBIX JOJIel KOMIIOHEHTOB; YUMCIIOBBIE 3HAYEHHS
NIpe/IeNbHBIX MOTPEITHOCTEH U3MEPEHNMst STUX BEJIMUNH TAKKE OTIHYAITCS
He3HauuTenbHO. B cBA3M ¢ 3TUM B CIy4YasX, KOrga K pesysibTaram
MU3MEPEHHH HE MNpennABIAIOTCH TPeOOBAaHHS IOBBIEHHON TOYHOCTH,
KOCBEHHOE HM3MEPEHUE IUIOTHOCTH IPH  CTAHAAPTHLIX  YCHOBMAX
NpaKTH4ECKH MOXKHO PEanu30BaTbh C HCHOJIB30BAHNEM OOBEMHBIX Honei
KOMIOHEHTOB BMECTO MOJISIDHBIX Jlonei. IlpemenbHas OTHOCHTESLHAS
HOTPEIMIHOCTL U3MEPEHHS IDIOTHOCTH ra3a Nnpy CTRHIAPTHBIX YCIOBUAX TIPH
TaKOW pealn3amyy U3MEPUTENbHON NPOLEIyPhI TAKXKE PaCCIHTHIBAETCS 110
dopmyne (35), omHako B JAHHOM Cly4Yae C MCIOJB30BaHHEM
OTHOCHTEJILHBIX MOTPeiuHoCTel u3Mepenus oObEMHBIX fonell. YKa3aHHble
OOMMYIIEHNs CYMIECTBEHHO YMPOIIAIOT MpOoLEnypy KOCBEHHOTO H3MEPEHUs
IUIOTHOCTH ra3a IPH CTAHJAPTHBIX YCJIOBHSAX IO KOMIIOHEHTHOMY COCTaBy
TpH e€ npakTideckoi peannsauuu. [IpuMenenne yrponteHHOM pouenypsl
IPHUBOIMT K CIEAYIOWEMY Pe3yJIbTaTy W3MEpEHMii: IUIOTHOCTh raza Ipu
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CTaHnapTHEIX YycioBusX pasHa - p, =0,68108 ke/m’, npenenshas
OTHOCHTE/IbHAS TIOTPEIIHOCTh H3MepeHHs - &, =+6,26-107 %,

TMonyueHHbIE pe3yabTaThl KOCBEHHOTO W3MEPEHHUs IIOTHOCTH Iasa mmpu
CTAaH/JApTHBIX YCJHOBMSX [IOKA3blBAOT, YTO NACNOPTHOE 3HAYeHHe
IUIOTHOCTH HalJICHO C HMCIONb30BaHUEM OOBCMHBIX JOJIEH KOMIOHEHTOB,
T.e. M3MEPEHHE BBIIOIHEHO C NMPHUMEHEHHEM YNPOLIEHHOH NpoueLypbl.
IpenensHas OTHOCHTENbHAs MOTPEMIHOCTh M3MEPeHHs IUIOTHOCTU H3-3a
IPUHATOTO JOHYINEHUA M3MEHACTCA HE3HAUUTEIILHO.

ConocraBneHne pe3ynbTaTOB M3MEPEHHMA ILIOTHOCTH MEXHY coboil —
OIHOTO, IIOJy4EHHOIo II0 YNPOINECHHOH INpOUEAYpe C IPUMEHEHHEM
obbeMHBIX Jioneli W mpuBeneHHoro B macnopre Ha I'CO, gpyroro —
HaliieHHoro npu coOmoxenmu Bcex TpeboBaHMli W3MEpPHTENBHOM
MpOLEAYpPHl, H3NOokeHHOH B pasgene 10 macToswel pexoMeHIauu,
JEMOHCTPHPYET MX XOpOLice COBNAJCHHUE, NIOCKOIbKY COOTBETCTBYIOIIHE
3HaYeHMs IUIOTHOCTH JIeXKAaT B INpEJeNax UHTEpBaia IOrPEIIHOCTH.
Iocnennee 3aloYeHME JUNIIOCTPHPYET BO3MOXKHOCTh IIPUMEHEHMs
YIPOIIEHHOTO U3MEPEHUs MIOTHOCTY rasa IPH CTaHAApPTHBIX YCIIOBHSX 11O
KOMIIOHEHTHOMY COCTaBy Ha DpakTHke. OIHako HCIONb30BaHHME
YIPOLIEHUI Ans NeJcH M3MEpeHHsi IUIOTHOCTH rasa OpH CTaHOapTHBIX
ycnoBHsX Ha yporHe nacrnopra I'CO He BnonHe onpaBAaHo, T.K. NPUBOIUT
K BO3HHMKHOBCHHIO CUCTEMATHYECKOH TMOTPEMIHOCTH pesyabTara
M3MEPEHMA.

Ilpy nDOBCeNHEBHOM MPAKTHUECKOM  HCIONB30OBAHUM  IPOLELYD
KOCBEHHOIO M3MEpEHHs IUIOTHOCTH ras3a NpH CTaHAAPTHBIX YCJIOBMAX IO
KOMIOHEHTHOMY COCTaBy He oO0s3aTenbHO BCAKMH pa3 paccYMTHIBaTh
npeacsibHy 0 NOrpeIHOCTE U3MEPEHUS.

B wHacrosiieM NpUIIOXKEHWM pacueTHBIM IyTeM [OKasaHo, 4TO
npenenbHas OTHOCHTENBHAS IIOrPeIHOCTh H3MEPEHHS IUIOTHOCTH ra3a Ipu
CTaHNAPTHHIX YCJIOBUSX II0 KOMIIOHGHTHOMY COCTaBy HAaxOIHTICS Ha
ypoBHe * (0,06-0,07) %. DTOT pe3ybTat MOXKHO UCHONB30BATh B KAYECTBE
OMOPHOTO  BCAKMI  pa3, Korma He [POBOAUTCS  apOUTpaxHOe
(nNpeuM3HOHHOE) M3MEPEHHE MJIOTHOCTH M €€ 3HayeHue 3aK0O4YEHO B
npenenax (0,67 — 0,70) kr/v’.
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