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HNPABUJJA METPOJIOT'UNA

OBBbEM U SHEPITOCOAOEPXXAHUE NMPUPOOHOIO NA3A

FocyaapcTBeHHas cuctema o6ecneyeHusi eAUHCTBA U3MEpPEHUN

MeToauka BbINONMHEHUA M3MepeHVIﬁ

npun nomMmouiu Typ6MHHbIX, POTaLlMUOHHbLIX N BUXpPEeBbIX CHEeTYNKOB

Volume and quantity of heat of natural gas.

Procedure of measurements by turbine, rotary and vortex meters

Oata BBegeHus —1 nrousn 2007r.. -

1 O6bnacTtb NnpuMeHeHus

HacTtosime npaBuna pacnpocTpaHATCA Ha CYETYMKU rasa MPOMbILLFIEHHOMO U
KOMMYHasflbHOrO Ha3HayeHuUs M YCTaHaBMMBAKOT METOAWMKY BbINOSIHEHUS WU3MEpPEHUN
aHeprocogepxaHua 1 obbema npuMpogHOro rasa, COOTBETCTBYKLEro TpeboBaHUAM
FOCT 5542, npuBeaeHHoro k ctaHgapTHbIM ycnosuam no FOCT 2939 1 namepeHHoro ¢
MOMOLLbID  TYPOWHHBIX, POTAUMOHHbIX  (POTOPHbIX) W  BUXPEBBLIX  CYETYMKOB
(pacxogoMepoB—CHETUMKOB).

HacTtosiwme npaBuna He pacnpoOCTPaHSATCA Ha CYETYMKM rasa ObITOBOro

Ha3Ha4YeHu4.

WspaHne omumnansHoe
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2 HopmMmaTuBHbIe CCbISIKK

B HacTosiwmx npaBunax UCNonb3oBaHbl CChIFIKM Ha crnefylouwme HopMaTUBHbIE
AOKYMEHTBI:

FOCT 8.395-80 NocygapcTBeHHasa cucteMa obecneyeHus eaUHCTBa U3MEPEHUMN.
HopmanbeHble ycrnosus namepeHun npu nosepke. Obwme TpeboBaHus

NOCT 8.563.1-97 TlocymapctBeHHass cuctema obecneyeHus eguHCTBA
namepeHun. MamepeHme pacxoga W KOMMYECTBa >KMAOKOCTEW W rasoB METOAOM
nepemMeHHoro nepenaga gasnenus. Quadparmel, conna MCA 1932 n tpybel BeHTypw,
YyCTaHOBIEHHbIE B 3amnoflHEHHbLIX TPybONpoBOAAX KPYrnoro cedeHus. TexHu4Yeckme
ycnosusi

NOCT 8.563.2-97 TlocymapctBeHHass cuctema obecneyeHus eguHCTBA
namepeHun. KMamepeHne pacxoga W KONMMYECTBa >XMAOKOCTEW W rasoB METOAOM
nepemMeHHoro nepenaga nasneHusi. Metoguka BbIMOMHEHUS U3MEPEHUIA C MOMOLLLHO
Cy>KaroLMxX YyCTPOUCTB

FOCT 2939-63 Na3bl. Ycnosus ans onpegenenns obrema

FOCT 5542-87 [as3bl roptoyMe NpuUpoAHble ANt MPOMbILWMEHHOIO W
KOMMYHanbHO—ObITOBOro HasHa4yeHus. TexHNn4eckmne ycnosus

FOCT 15528-86 CpeactBa usMepeHun pacxoga, obbema wunm  macchl
NPOTEKALLNX XXUAKOCTU U ra3a. TepMUHbI 1 onpeaeneHus

FOCT 17310-2002 asbl. [MMkHOMETpUYECKMn MeTo onpeaeneHns NNoTHOCTH

FOCT 18917-82 "a3 roptounin npupoaHbin. MeTtoa otbopa npob

FOCT 22667-82 [a3bl roptoume npupodHble. PacyeTHbin MeTod onpeaeneHuns
TENNoTbl CropaHns, OTHOCUTENbHOW NNOTHOCTU 1 Yncna Bobbe

FOCT 23781-87 [asbl roptoyme npuvpoaHble. XpomaTorpaduyeckui MeTon

onpegeneHna KOMNOHeHTHOro coctaBa
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FOCT 30319.1-96 a3 npupogHbin. MeTogbl pacyeTa (PU3NYECKMX CBOWMCTB.

OnpepneneHve ou3nMyecknx CBOMUCTB MPUPOLHOro rasa, ero KOMNOHEHTOB U NMPOAYKTOB
ero nepepaboTku

FOCT 30319.2-96 a3 npupogHbin. MeTogbl pacyeTa (PU3NYECKMX CBOWUCTB.
OnpepeneHne koadhdULMeHTa CXMMaAeMOCTH

OCT P 8.577-2000 TlocypapctBeHHasa cuctema obecrneyeHuss eauHcTBa
namepeHnn. Tennota obbemMHasa (3Heprus) cropaHus npupogHoro rasa. OOwme
TpeboBaHWs K MeToAaM onpeaeneHns

PMIT 29-99 TlocypapctBeHHasi cuctema obecrneyeHus efumHCTBa W3MEPEHUMN.
MeTtponorusi. OCHOBHblE TEPMUHbI 1 ONpeaeneHns

PMIT 62—-2003 lNocyaapctBeHHast cuctema obecneyeHus eguHCcTBa U3MEPEHUN.
Ob6ecneyeHne 3PPEKTUBHOCTM U3MEPEHUIA MNpU  YNpPaBfAeHUN TEXHONOrMYECKUMMN
npoueccamn. OueHMBaHME MOrPeLLUHOCTU U3MEPEHUN NPU OrpaHUYEHHON WCXOLHOW
nHdopmauum

MP 50.2.006-94 lNocypapcTBeHHasa cuctema obecneveHns eguHcTBa M3MepeHun.
[Mopsanok NnpoBeeHNs NOBEPKU CPeAcTB N3MEPEHUN

MP 50.2.009-94 lNocypapcTBeHHasa cuctema obecneveHns eguHcTBa N3MepeHuUn.
[Mopsanok NnpoBeeHNsA UCNbITaHUNA U YTBEPXKAEHUS TUMNA CPenCTB U3MepPEHUI

B 08-624—2003 NMpaBnna 6e3onacHOCTV B HEPTSAHOM U ra30BON MPOMbILLIIEHHOCTU

M 12-529-2003 T[lpaBuna 6e3onacHOCTU CUCTEM rasopacnpegeneHna  u

rasonoTpebneHns

Mpum™MedyaHue - lpu nons3oBaHnM HacTosAwmMmK NMpaBunamm LenecoodbpasHo NpoBEPUTb
OENCTBME CCbINMOYHbIX CTaHOApTOB B WHMOPMALMOHHOM cucTeMe O0OLWero nonb3oBaHus — Ha
odmumanbHOM canTe HaumoHanbHoro opraHa Poccuiickon ®epepaumm nNo crtaHgapTuU3aumMm B CETU
VIHTEpHET WM NO eXerogHo wu3gaBaeMoMy WHMOPMaUMOHHOMY YykasaTento «HauuoHanbHble
CTaHOapTbl», KOTOPbI ONyONMKOBaH MO COCTOSIHMIO Ha 1 ssSHBapst TEKYLLLEro roga, M No COOTBETCTBYOLLIMM

€XEeMEeCAYHO M3aaBaeMbiM MH(POPMALMOHHBIM yKasaTensm, onybrnvMkoBaHHbIM B Tekywiem rogy. Ecnu
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CCbINIOYHbIA AOKYMEHT 3aMeHeH (M3MEHeH), TO NpW MOMb30BaHWM HacTOALWMMMU MpasBunamu cnegyet
PYKOBOACTBOBAaTLCH 3aMEHEHHbIM (M3MEHEHHbIM) AOKYMEHTOM. ECn CCbINOYHbIV AOKYMEHT OTMEHeH 6e3
3aMeHbl, TO NOMOXeHUe, B KOTOPOM [aHa CCbIflka Ha Hero, NPUMEHSAETCS B YacTW, He 3aTparmBatoLlen aTty

CChIJIKY.

3 TepMVIHbI, onpepnesieHus, 0003Ha4YeHus n COKpalieHusA

3.1 TepmuHbI n onpeaeneHus
B HacToswmx npaBunax npumeHeHsl TepmuHbl no FTOCT 15528 n PMI™ 29, Takxke

cnepgywwimne TepMnHbl C COOTBETCTBYHOLWLMMIK onpeneneHnaAmMmn:

3.1.1 n3mepuTenbHbIn TpybonpoBoA: YyacTok TpybonpoBoda, rpaHuubl U
reomeTpu4eckme xapakTePUCTUKM KOTOPOro, a TakkKe pasMeLLeHMe Ha HEM cYeTyuka,
MECTHbIX COMNPOTUBMEHWUNA, CPEACTB W3MEPEHUA NapaMeTpoB rasa HOPMUPYHOTCA
HacToAWMMKW npasunamm n (MNn) HOPMATUBHBIMU [JOKYMEHTAMW Ha KOHKPETHbIN
CYeTyuK rasa.

3.1.2 mecTHOe conpoTtuBneHue: OUTUHIK, 3anopHas apmartypa, PUIbTPbl U
Apyrne anemeHTbl U3MepUTENbHOro TpybonpoBoAda, WUCKaXKalLne KUHEMATUYECKYH
CTPYKTYpY MOTOKa.

3.1.3 npoBepka peanusauun MBW: YcTaHoBneHve opraHoM rocygapCTBEHHOW
METPONOrnyeckon cnyxbbl (Mnn ApyruM oguuManbHO YNONMHOMOYEHHBIM OpPraHoM,
opraHusaumen) cootTseTcTena peanmsaumm MBW TpeboBaHNsIM HACTOALWMX NpaBun.

3.1.4 ypenbHas o6beMHasa Tennorta cropaHusa: KonuyecTtBo Tenna, KOToOpoe
BblAENAeTCa Mnpu MOMHOM CropaHunM rasa B BO34yxXe Npu MOCTOSHHOM OaBNEHUN n
NOCTOSAAHHOW TemnepaType, OTHeCEHHoe K 06beMy Cyxoro rasa, onpegensieMomy npu

CTaHOdapTHbIX yCNOBUAX.

MpuvMedaHne - Bbicwyo yaenbHylo 06bemMHylo TENSOTY CropaHusl onpeaensoT nocne

MOSTHOM KOHAEeHcauuM oBpasylolMxca B NPOLEcce CropaHus BOASHbIX MapoB, a HU3LWYH YAENbHYHo
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0GbEMHYIO TEMMOTY CropaHUs — MPU HanMuMu BOASHbLIX MAapoB B MPOAYKTax CropaHus rasa. Ha npakTtuke

MCMOJIb3YIOT TOJIbKO HU3LWYK TEensioTy cropaHua rasa, Tak Kak 4acTb TensioTbl B pealibHbIX YCIOBUAX

pacxoayeTcs Ha ucrnapeHue Bogbl, 0GpasytoLLeincs B NpoLecce ropeHus.

3.1.5 y3en y4yeTta rasa: KoMmnnekt cpeacTB UamMepeHun n TEXHNYECKNX YCTPOUCTB,
obecneunBarownx yyet obbema rasa, NpuMBEOEHHOro K CTaHAAPTHbIM YCMOBUSAM, a
TaKXe KOHTPOISb U pernctpauuio ero napameTpos.

3.1.6 ycryn: CwMmelleHne BHYTPEHHUX MOBEPXHOCTEN  U3MEPUTENBHOIO
TpybonpoBoaa 1 cyeTyMKa B MecTe UX CTbika, 0BYCNoBNEeHHOEe CMeLLeHneM oceln aTUX
cekunn 1 (Mnun) pasnmymemM 3Ha4yeHnin X BHYTPEHHUX ANamMeTpoB, U (Unn) OTKIOHEHNEM
OT KPYrnocTu uameputenbHoro Tpybonposoaa.

3.1.7 aHeprocoaepxaHue: KonimyecTBo Tenna, KOTOpoe BbigenseTcsa B npouecce
MOSMIHOrO CropaHuMa rasa B BO3dyxe MpW MOCTOAHHOM [aBfEHUN W MOCTOSAHHOW

Temneparype.

3.2 O6o03Ha4yeHusn
O603Ha4eHNs, NpUMeEHsIEMbIE B HACTOSILLIMX NpaBuniax, npmeeaeHbl B Tabnuue 1.

Tabnwunuya1—YcnoHble 0603Ha4YeHUs NnapaMeTpoB

YcnosHoe

0603HaYEHME HanmeHoBaHne napameTpa
D BHyTpeHHWU anameTp Tpybonposoaa, MM
E OHeprocoaepxaHue (TennoTta cropaHus) rasa, MOx
H YnenbHas obbemHas Tennota cropaHus, MOx/m?
K KoadhpmumneHT cxxmmaemocTn rasa
Q Pacxop rasa, m3/y
P AbcontoTHoe faBsneHuve rasa, Mlla
Ps ATmocdepHoe aasnenune, MlMa
P, N306bIToYHOE AaBneHue rasa, MlMa
S CpenHsasa kBagpaTuyeckas NorpeLHoCcTb
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OkoHYyaHue mabnuupi 1

YcnoBHoe

HanmeHoBaHne napameTpa
obo3Ha4yeHne

Temnepartypa rasa, °C

TepmognHamuyeckasa TemnepaTtypa rasa, K

Ob6bem rasza , m®

MonsapHas gons i—ro KOMMNoHeHTa cmecu

OTHocuTenbHas NorpeLHocTb, %

lMpuBeaeHHasn norpewHocTb, %

MnoTHoCTL rasa, Kr/m?®

Dol || X|<|H]|~

ABcorntoTHas NorpeLlHoOCTb

M punmeydyaHune — OcrtanbHble 0603Ha4YeHNsI CM. B TEKCTE HACTOALLMX I'IpaBMn

NHpekcbl, Bxogsiwme B YCNOBHble OOO3HAYEeHWs KOHKPETHbIX MNapameTpos,
OTHOCAT K BEMMYNHAM, XapakTepuU3yoLnm 3T napaMmeTpbl, 1 0603HaYaloT:

C — CTaHgapTHble ycnosuga (TemnepaTtypa 293,15 K, nasnenune 0,101325Mr1a);

B — BEPXHUWN npeaen usaMepeHun;

H — HWKHUI Npegen nsMmepeHui;

max — HaubonbLlee 3Ha4YeHne napameTpa;

min — HaMMeHbLUee 3Ha4YeHne napameTpa;

«-» (3HaK Hag obo3HayeHMeM napameTpa) — cpefHee 3HayYeHvue napameTpa unu

BEJIM4YUNHbI, paCC‘-IMTaHHOI7I no cpegHnm 3Ha4eHnAM napameTpoB.

3.3 CokpalyeHus

B HacToswmx npaBunax NpuMeHeHb! CreayoLlmne CoOKpaLLeHns:
CW — cpeactBo(a) nsmepeHui;

NT — nameputenbHbin Tpybonposos;

MBW — meToauka BbINONHEHUSA N3MEPEHUIA.
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4 TpeboBaHUS K NOrpewHOCTU U3MEPEHUN

4.1 3HayeHuss OTHOCUTESbHbIX MOrPELLHOCTEN N3MepeHnin obbema, NpuBEAEHHOIO
K CTaHOapTHbIM YCMOBUAM, WU 3HEProcofep)kaHusi NpUpoOLHOro rasa no HacTosLWUM
MpaBunam 3aBuncAT oT BblIGpaHHbIX CU, 3Ha4YeHW napameTpoB NOTOKa rasa, Metona u
YCIOBU N3MEPEHUMN.

dopmMynbl AnNd pacyeTa MOrpelHOCTN pe3ynbTaTtoB uamepeHun obbema rasa,
NpUBESEHHOro K CTaH4aPTHbLIM YCNOBUSAM, N SHEpProcoaepXaHus npueeneHbl B pasaerne
12.

4.2 [lpegenbl MOrpelwHOCTEN pe3ynbTatoB U3MeEpeHun obbema rasa,
NPUBEOEHHOro K CTaHOapTHbIM  YCNOBUSAM, W 3HEProcodepXaHms no Kaxgou
peanusaunn gaHHon MBW ycTtaHaBnuBakT Ha OCHOBaHMM pacyeToB B COOTBETCTBUM C

pasgenom 12.

5 MeTtoa nsmepeHun

5.1 WN3mepeHus obbema rasa, nNpMBEAEHHOr0 K CTaH4apTHbIM YycroBusm Ve,
BbINOJSTHAIOT U3mMepeHnem obbema rasa npu paboymx ycrnoBmsxX C NOMOLLbIO TYPOUHHBIX,

POTAUNOHHBIX UMK BUXPEBBLIX CHETYUKOB U NpuBeaeHNeEM ero K CtaHgapTHbIM YCITOBUAM

no goopmyne
v =vL
iy (1)
nnm
_y PT.

roe V — o6bem rasa B paboymx ycrnoBusix, M3;
O U p— NNOTHOCTb ra3a Npv CTaHAapTHbIX U paBGoymx yCrnoBusax, Krim?;

pe M p — O@BNeHue rasa npv ctaHaapTHbIX U pabouunx ycnosusix; Ma;
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T. n T — TepMoauHaMuyeckasi TemnepaTtypa rasa npu craHgapTHbIX M paboymx

ycnosusx, K;
K — KO3 (pULMEHT cXMMaeMoCTn rasa.

5.2 W3mepeHne aHeprocogepxaHus BbINOMHAT YMHOXeHMem obbema rasa,
NPUBEAEHHOIO K CTaHO4APTHbIM YCNOBUSIM, Ha €ro PacCYMTaHHYIO WU U3MEPEHHYIO
06BbEMHYIO yAENbHYI0 TENNOTY CropaHus Npu CTaH4APTHbLIX YCOBUSAX.

5.3 MNpuHUUN gencTema TYpPOMHHBLIX U POTALMOHHBIX CYETYMKOB ra3a OCHOBaH Ha
B3aMMOOENCTBUN MOABWMXKHbBIX 3NIEMEHTOB MX NpeobpasoBaTenen, YyCTaHOBIIEHHbIX B
n3mepuTenbHOM TpybonpoBoae C ABUXKYLLMMCA NO HEMY NOTOKOM rasa.

MpeobpasoBatens TypOWHHOrO Tuna npeacTaBnAeT coboM KpbinbyaTKy, OCb
KOTOpoWn coBnagaeT ¢ ocblo Tpybonposoda. C NOMOLLBIO KpbINibYaTKM OCeBasi CKOPOCTb
noToka rasa npeobpasyeTcsi B YrfOBYH CKOPOCTb BpalleHusi, Kotopasi omkcmpyeTca
CYETYMKOM umcna obopoToB. CKOPOCTb BpaLUEHUSA KpbiibYaTkM MNPONopLMOHanbHa
o6beMHOMY pacxogy rasa, a u4ucno obOopoTOB KpbUibYaTkKm — o0O6bemy rasa,
npowegwemy Yyepes npeobpasoBaTenb.

MpeobpasoBaTerib pOTALMOHHOIO TUMNa npeacrasnseT cobon yCTPOMUCTBO C OL4HOM
uUnu AByms1 NnapaMmy poTopoB, BbIMOSTHEHHbIX B BUAE LLECTEPEH BOCbMEPUYHOM hOPMbI,
HaxoAdALWNXCA B MOCTOSAHHOM cuUenneHun. BpauleHne LwecTtepeH npoucxoguTt noa
BO34ENCTBMEM PA3HOCTM OABIMEHUN rasa Ha Bxode W Bbixoae npeobpasosartens. [pu
BpaLLLEHNN POTOPOB MMM MOMEPEMEHHO OTCEKalTCA OT Bxoda OObeMmbl rasa, paBHble
00beMy M3MepuTenbHOM KaMmepbl, 0bpa3oBaHHOM BHYTPEHHEW MOJSIOCTbIO Kopryca u
BHELLUHEN MOBEPXHOCTbIO MOJIOBUHbLI LLIECTEPHU. W3 n3mMepuTenbHOM Kamepbl ras
BbITECHSIETCSl POTOPOM B BbIXOOHOW NaTpyboK cyeTynka. 3a oanH NOMHbIN 060POT ABYX
POTOPOB OT BXOOHOW NOMOCTM B BbIXOAHOW NaTpyboK cyeTymka nepemellaercs obbem
rasa, paBHbIi 06beMy YeTbipex N3MepPUTENbHbIX Kamep.

Ymcno o60poTOB pOTOPOB NPSIMO NPOMOPLMOHaNbHO 06beMy rasa, npoilelemy

yepes NpeobpasoBaTensb.
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5.4 MNpuHUKMN gENCTBUS BUXPEBOIO CYHETUYMKA—PpACXoLomMepa OCHOBaH Ha apdekTe

opMMpPOBaHNA B MOTOKE rasa LIEMNOYKM perynsapHbiX Buxpen (Oopoxkm KapmaHa) B
cnefe 3a HernoABWXHbIM TernoM ob6TekaHus.

MpeobpasoBaTenb BUXPEBOro Tvna npeacrasnseT cobor oTpesok Tpybonposoaa,
B AuMaMeTparnibHOW MfIOCKOCTU  KOTOPOro  NepneHauKynsapHO NpoAOfbHOM — ocu
TpybonpoBoga pas3MeLLeHO HeENoaBMXHOE Teno obTekaHnsa cneumansHon dopmebl. Mpu
obTekaHnn HenoaBWXHOro Tena obTekaHMs NOTOKOM rasa B crnefe 3a Hum obpasytTcs
perynspHbole BUXPEBble CTPYKTYpbl. YyBCTBUTEMbHLIN 3nNeMeHT npeobpasoBaTens
npeobpasyeT 3JHEPrui BUXPEN B BbIXOOHOWM WHMOPMAaUMOHHBIA curHan. Yacrtota
BMXpeobpaszoBaHMsa nponopumoHanbHa 06beMHOMY pacxody rasa, a YMco MMNyribCoB

— 0bbemy rasa, npowlegiemy Yepes npeobpasoBaTesb.

6 TpeboBaHus K cpeacTBamMm U3MepeHUmn

6.1 Ycnosusa npumeHeHna CW pomkHbl COOTBETCTBOBAaTb TpeboBaHMsM
nNpeanpusaTUS—U3roToBUTENS B OTHOLLEHUN Creaylowmnx napameTpoB N XapaKkTepPUCTUK:

- KnUMaTU4eCcKme yCroBmua akcnyaTaumu;

- pabouue ycnosus akcnnyatauum (gaeneHue, Temnepartypa u pacxop rasa);

- JONYCTUMbIEe Harnps>KeHHOCTU MOCTOSHHBIX U NEPEMEHHbIX MarHUTHbIX Nonen, a
TaKke YpOBHU MHOYCTPUArbHbIX paguornomex;

- [ONyCTUMbIV ypOBEHb BNbpaLmi TpybonpoBoaa;

- JONYCTMMbIN YPOBEHb NyNbCcauun napameTpoB NOTOKa;

- XapaKTepUCTUKN IHeProcHabxeHuns.

6.2 [unanasoHbl u3MmepeHun npumeHsiemblx CW  OomkHbl COOTBETCTBOBATb
AnanasoHaM  U3MEHEHWs  KOHTPONMpyemblXx napameTpoB. MakcumarnbHble 1©
MUHUMarbHbIE 3HAYEeHUS U3MepseMblX napameTpoB [AOSMKHblI  MepekpbiBaTbCA

ananasoHamm CU.
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B cnyyae npumeHeHns CU, y KoTopbIX HOpMUpOBaHa nNpuBegeHHas NorpeLLHoCTb,

pekoMmeHayeTcs, YToObl MakCMManbHOe 3HayYeHne u3mepsiemMoro napameTpa Obino Kak
MOXHO 6nmxe k 90 % BepxHero npeaena n3MepeHnin KoHKpeTHoro CU.
6.3 Bce CW pomxHbl cooTBeTcTBOBaTb TpeboBaHMaM no 6e3onacHOCTU KX

npumeHeHns — no b 08-624-2003 v b 12-529-2003.

7 CocTtaB komnnekrta CU, TeXxHN4YeCKNX yCTPOUCTB U TpeboBaHUA
K UX MOHTaXy

7.1 Tpeb6oBaHuA k coctaBy kKomnnekta CU n TexHnyeckux yctpomcrs

7.1.1 CW, npumeHsiemble ansa onpegeneHnsa obbema rasa, NpPUBEOEHHOrO K

CTaHAapTHbLIM YCIOBMSIM, Y 3HEProCcoAepKaHUs NPUPOAHOro rasa:

ob6bema unm o6bLEMHOro pacxoaa rasa npu pabo4vmx ycroBusx;
- n36bITOYHOro N aTMOCHEPHOro unm abcontoTHOroO AaBneHNa rasa;
- TemnepaTypbl rasa;
- KOMMOHEHTHOro COCTaBa rasa WM MNMAOTHOCTUM rasa npu CTaHAApPTHbIX
YCINOBUSIX;
- 9HeprocogepxaHus (Npu HeENOCpPeACTBEHHOM U3MEPEHUN SHEProcoaepKaHns),
a Takke cpeacTtea perncrpauumn n obpaboTkm nameputTensHOM MHoOpMaL K.
7.1.2 CoctaB «komnnekta CW onpegensidT nNo COBOKYMHOCTU  BESUYUH,
noanexawux n3mMepeHnto Unm pacyeTy ansa onpegenexHms obbema, a Takke UCXOAs U3
TpebyemMon TOYHOCTM BbINOSIHEHUSI UBMEPEHMI U SKOHOMUYECKON LienecoobpasHoCTMy.
PekomeHayeTCca nNpuMMEHEHME  CYETYMKOB—PACXOAOMEPOB C  MMMYSbCHbIMM
BbIXOAHBIMW CUrHanamu, oopMmMpyeMbIMN 3NEKTPOHHBIMW 3fIEMEHTaMN (MUKPOCXEMA,
TPaH3UCTOp, onTonapa), TuNbl KOTOPbIX MpMBEOEHbl B  3KCNyaTauMOHHON
AOKYMEHTaUUN Ha KOHKPETHbIN KOPPEKTOP WNW BblYUCIIMTENbHOE YCTponcTBo. [lpun

OTCYTCTBUM yKa3aHHOW MHOpMaLMK criedyeT cornacoBatb NPUMEHEHNE KOHKPETHOrO
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cyeTyMKa-pacxogomepa C  M3roTOBUTENEM  KOppekTopa WU BbIMUCIUTENBHOIO

ycTponucTtBaa.

7.1.3 B Heobxogumbix crnydasix Ha TpybonpoBoge Ana  QOpPMUPOBAHUSA
Heobxoammom CTPYKTYpBbI noToka nepea CYETYMKOM yCTaHaBnvBalT
CTpYyeBbINPAMUTENN, TYpOYyNnsaTopsl U Apyrie yCTponcTaa.

Ana 3awuTbl cYeTYMKa OT coAepXawmnxcad B MNPUPOAHOM rase CMOSIUCTbIX
BELLECTB, NbINK, Necka, MeTanIn4ecKon oKarmHbl, PXXaBYMHbI U APYrnX TBepObIX YacTul,
cnegyeT NPUMEHATb ra3oBble PUIbLTPbI.

[na ymMeHbLUeHNa 3acopeHust «Mnasyx» pPOTaLMOHHblE CYETYMKUM PeKoMeHAyeTcs
yCTaHaBnMBaTb Ha BepTUKaNbHOM y4acTke TpybonpoBoda C NMOTOKOM, HanpaBfeHHbIM
CBEpXy BHU3.

7.1.4 PekomeHpyeTcsa obecnevnBaTb BO3MOXHOCTb NOAKMIOYEHNS K TpybonpoBoay
ayonupytowmx CU napameTpos rasa.

7.1.5 B cny4asax HegonyCTUMOCTW MpepbiBaHUA MOTOKa rasa npu npoBeneHun
paboT, CBA3AHHbLIX C OTKMOYEHMEM WAN OEMOHTaXEM CYEeTYMKa, a TakkKe C LUerbio
HeJOoNyLEeHNs MOBPEeXOeHUa cHeTYnKa npu nyckoHanagoyHbix paboTtax TpybonpoBoA
obopyayoT 6annacHon nuHuen. MNpu aTom obecnevmBaloT KOHTPOSb FEPMETUYHOCTU

nepekpbITUA 6GannacHom NUHUK.

7.2 YcTaHOBKa CYETYMKOB

7.2.1 CyeTunk MOHTMPYIOT Ha UT B cooTBETCTBMM C TPEOOBaHMSMN TEXHUYECKOMN
AOKYMEHTaUUN Ha KOHKPETHbIN CYETUMK, YCTAaHOBIIEHHbIMU Npw yTBEpPXAeHun Tuna CU
ans:

- OONYCTUMbIX OTKIOHEHNN BHYTPEHHUX AnaMeTpoB cHeTymnka n T,

- ONWH Npsamblx yqacTtkoB UT 0o n nocne cyeTyvmka,

- cMeLleHua ocen cHeTdnka n UT,

- YrIoBOro OTKIOHEHUA OCK KOopnycCa CHETUHMKa OT TOPU3OHTAalrIM Ui BEPTUKATIN.
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Ecnn ykasaHHble TpeboBaHMsi He YyKasaHbl W3rOTOBUTENEM CHeTyYska U He

obecneyeHbl KOHCTPYKTUBHO, TO BbIMOSHSAOT cnegyowme TpeboBaHus.

7.2.1.1 CyeTuuK ycTaHaBnNMBalT Mexay ABYMSA MPAMbIMUA  LUUANHOPUYECKUMN
yyactkamu AT, umerowmmm Kpyrinoe cevyeHve 4o U nocrne cyeTyunka.

UT nepen cY4ETYMKOM CUMTAIOT MPSAMbIM KPYroBbIM LUAMHOPOM, €Criv pe3ynbTaTbl
N3MEPEHNN HEe MeHee YeTblpeX BHYTPEHHUX OMaMeTpoB, U3MEPEHHbIX MOA paBHbIMU
yrnaMmm B CeYeHUAX HeNoCpenCTBEHHO Mnepes CYETYMKOM WM Ha paccTosHum 2D ot
cyeTymka, ByayT oTnu4aTbCs OT cpegHero guameTtpa He 6onee yem Ha 1 %.

KoHTponbe «kpyrnmocty WT nocne cyetyMka npoBOAUTCA MO  pesynbTatam
N3MEPEHNN BHYTPEHHUX ANAMETPOB B CEYEHUW HEenocpeAcTBEHHO MOCrie CYeT4uKa.
PesynbTaTbl n3amepeHun He MeHee 4YeTblpex ANamMeTpoB, U3MEPEHHbIX MoA pPaBHbIMU
yrnamu, B 3TOM CEYEHUM HE OOMKHbI OTNMYaTbCA OT CpeaHero AnameTpa bonee 4yem Ha
2 %.

KoHTponb kpyrnoctm WT npoBOAAT TONbKO ANsi TYPOMHHBIX W BUXPEBbLIX
CYETUYUKOB.

WT nocne cyetyMka M Ha yyacTke nepen CHETYMKOM, PacCrOfiOXKEHHbIM Ha
paccTosiHun 6onee 2D, MOXHO cuMTaTh LUMITMHAPUYECKUM, €CNN 3TO NMOATBEPXKOAETCA
BU3yaribHbIM OCMOTPOM.

Mo pesynbTatam n3amepeHui COCTaBMAT akT U3BMEpPEHUS BHYTPEHHEero guameTpa
WT B cooTBeTCTBUM C NpunoxeHmem A.

BHyTpeHHun gunametp WT pgonyckaetca onpegensTs HenocpeacTBEHHbIM
n3MepeHneM unM MeToaoM U3MepeHus HapyxHoro aguvameTtpa WUT u TONwWwuHbI ero
CTEHKM C NocnenyowmnM BblYNUCIIEHNEM.

[Mpn HenocpeACTBEHHOM M3MepeHUU BHYTpeHHero anametpa UT oTHocuTenbHas

NOrpeLHOCTb N3MEPUTENBHOIO MHCTPYMEHTa He JormkHa npesbiwath 0,3 %.
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MorpewHocTs  M3MepUTENbHbIX MHCTPYMEHTOB MNP U3MEPEHUU  HaPYXKHOIO

anameTtpa UT u TonwuHbl CTEHKK, BbIOMPAalOT ncxoas M3 HeobxoaMMocTu cobnioaeHus

yCnoBwsi:

2

D

D

roe D, — HapyHbIii (HOMUHArLHLIN) arameTp Tpy6onposoaa;

2
e[ 5] 5= 03% @)

h — HOMMHanNbHaA ToOMLWMHa CTEHKN TpybonpoBoaa;
9py ,9, — norpewHocT CW, npuMeHseMbIX [ONS  OMNpeaeneHus  HapyKHOro
AnameTpa TpybonpoBoaa U TOMLWMHbI CTEHKM.

7.2.1.2 Pesynbtatel u3aMepeHun BHyTpeHHero pauvametpa WT npumBogar k
Temnepatype 20° C B cooTtBeTcTBUM ¢ TOCT 8.563.1. (NnpunoxeHue B).

7.2.1.3 BbicoTa ycTyna nepen CYETYMKOM He pfomkHa npesbiwate 0,5 %
BHYTPEHHEro AnameTpa cyeTdmka Ans TypOuHHbIX u BuxpeBblXx U 1 % — ans
POTaLMOHHbIX CHETYNKOB.

Bbicota ycTyna nocrne cyetyuka He pAormkHa npesbiwats 1 % BHyTpeHHero
AanameTpa cdeTymka Ans TYpOMHHbIX U BUXPEBbIX U 2 % — ANsi POTALMOHHbBIX CHETYMKOB.

7.2.1.4 B cnyyae nNpuUMEHEHWA KOHYCHbIX nepexonoB Ans conpsbkeHna UT wu
CYeTYMKa UX KOHCTPYKUMSA W reoMeTpudeckue pasmepbl OOSMKHbI COOTBETCTBOBATb
TpeboBaHNAM TEXHNUYECKOM AOKYMEHTALMN HA KOHKPETHBIN CYETUNK.

7.2.1.5 MNpsambim yyactkom UT cuntaloT yyacTok TpyObl, He cogepXaLlmMn MEeCTHbIX
CONPOTUBNEHUI U COOTBETCTBYOLWMIN TpeboBaHnsam 7.2.1.

Ha pacctosaHun 6Gonee 2D oT ycraHoBneHHoro cyetymka WT moxeT ObiTb
cocTaBHbIM. Ecnun pasHuuya gunameTpoB cocTaBHbIX Yacten UT npesbiwaet 1 %, TO
AornyckaeTcsa NpyMeHeHe KOHYCHbIX NepexoaoB.

Pa3amepbl KOHYCHbIX NepexodoB [AOMMKHblI  COOTBETCTBOBATb  CreAyHoLUM

YCMNOBUSIM:
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=Ll (4)

0,2, (5)

rne D,n D, —GonbluMin 1 MeHbLUMIA BHYTPEHHWE OuMaMeTpbl KOHYCHOro nepexoaa
COOTBETCTBEHHO;
L, — AnvHa KOHYCHOro nepexogaa.

KoHycHble nepexoabl, YOOBNETBOPSAIOLWMNE BbllleyKa3aHHbIM  YCIOBUAM, He
CUNTAKOT MECTHBIMWN COMPOTUBIIEHUAMN.

MpyMmeHeHne Opyrnx KOHCTPYKUMW KOHYCHbIX MepexodoB AOorycKaeTcsl, ecnu aTo
OrOBOPEHO B TEXHNYECKOWN JOKYMEHTALMM Ha KOHKPETHbIN CHETYUK.

7.2.2 [onyckaetca ucnonb3oBatb Af19 W3rOTOBMNEHUS npsMbix yyactkos UT
CBapHble TpyObl NpM YCNOBUK, YTO LLOB CBapHbIX TPYD He ABNSeTCA cnupasnbHbIM.

BbicoTa Banuka KonbLUeBOro LBa Ha BHYTPEHHEN NMOBEPXHOCTU NPSMOro yyacTtka
T n npamoro wBa cBapHoro TpybonpoBoga He AosmkHa npesbiwatb 0,005 D Ha
yyactke T gnuHon 2D nepen cdetumkom m 0,01 D - Ha yyactke UT anuHon 2D,
pacnosfioXKeHHOM MOCre CYEeTYMKA.

OTn TpeboBaHMs He PacnpPOCTPaHSAT Ha POTaLMOHHbLIE CYETUYMKU. TpeboBaHus K
BMOy CBapHOro LUBa M ero pasMepam B criydae NpuMeHeHUa poTauMOHHbIX CYETYUKOB
He perfameHTUpyTCcs.

7.2.3 YNnoTHUTEsNbHbIE NPOKMaAKM He [OOMMKHbl BbICTyNaTb BO BHYTPEHHIOK
nonoctb Tpybonposoaa.

PekomeHayemas TonwmHa nnockux Npoknagok He 6onee 3 mm.

7.24 [OnnHa npamblix ydactkoB WT [go M nocrne  cyeTynka  OOSDKHA

COOTBETCTBOBATb Tpe6OBaHVIFIM, YCTaHOBJ1IEHHbLIM U3rOTOBUTEJNIEM CHETHUKA.
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B cnyyae otcytcTBMA 3TMX TpeboBaHU B TEXHNYECKOW [OKYMEHTaLMUN Ha CHETYMK

AnuHa npsamoro ydactka UT nepen TypOMHHLIMM M BUXPEBbLIMU CHETYMKAMWU OOSDKHA
ObITb He MeHee 40 D, a nocrie CHeTYMKOB — He MeHee 5D .

[Ona poTauMOHHbIX CYETYMKOB TpeboBaHMA K npsmbiM  ydactkam  UT
onpegenstTcsa TpeboBaHuaMu K yctaHoBke CU pgaBneHunss n temnepartypbl (cm. 7.3,
7.4).

B cnyyae HecobntogeHust TpeboBaHui K OnHE NpsaMbIX ydacTkoB UT y3en yyeta
AOIMKEH ObITb PEKOHCTPYMPOBAH, NMMBO aKCcnepuMeHTanbHO JOMKHO ObiTb onpeaeneHo
YTOYHEHHOE 3Ha4dyeHne koadhdpuumeHta npeobpasoBaHua cyeTymka. PelwleHne o
HeobXo4MMOCTN NPOBEAEHUS  PEKOHCTPYKLUMM UMW SKCMepuUMeHTarnbHbIX  paboT
NPUHUMAIOT, UCXOAS U3 UX TEXHUKO—3KOHOMUYECKON LiernecoobpasHoCTH.

KoadhhmumneHT npeobpasoBaHns cyeTUMKa onpenenstoT no MeToaukam, Kotopble
cornacoBaHbl  3aMHTEpPecOBaHHbIMW  CTOPOHaMW WU YTBEPXAEHbl  OpraHamu
"ocyaapCcTBEHHOM METPONOrnM4YEeCKOm Cryxobl.

7.2.5 [Onsa cokpaweHna pgnumHel npamoro ydactka WT nepen cyeTtymkom w
dopmMupoBaHUss HeobXxoOuMMOW CTPYKTYpbl MOTOKa rasa [ONycKkaeTcs MNpPUMEHATb
crneunanbHble YCTPONCTBa (CTpyeBbINpAMUTENIU, TypbynusaTopsbl 1 ap.).

MecCTO yCTaHOBKM U KOHCTPYKLUMIO 3TUX YCTPOWCTB BblOMpalOT B COOTBETCTBUMU C
TpebOoBaHNAMN TEXHNYECKON AOKYMEHTALMNN HA KOHKPETHBIN CYHETHNK.

Ana  TypOUHHBIX CYETYMKOB, €CrlM MHOE He OroBOPEHO B TEXHUYECKOW
AOKYMeHTauun, B criydae NnpuMeHeHus ctpyesbinpamutenen tuna «LlnpeHkenb» gnvHa
yyactka T mexagy cyeT4YMKoM 1 CTpyeBbinpsaMutenem SormkHa OblTb He MeHee 4 D, B
crny4yae nNpUMeHeHus Apyrnx CTpyesbIinpsaMUTENen, KOHCTPYKUNA KOTOPbIX NpuBeaeHa B
OCT 8.563.1, He meHee 5D.

CtpyeBbinpamuTtens  tuna  «lUnpeHkenb»  MoXeT  OblITb  yCTaHOBIEH

HENnocpeACcTBEHHO Mocre  conpoTuBrneHusi. PacctosiHne  Mexay — Gnvkaiwmm
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COMpOTUBNEHNEM, YCTAHOBMNEHHbIM Nepea CTPyeBbINPAMUTENEM [Apyroro Tuna, W

TYPOMHHBIM pacxogoMepOM OOSTKHO ObiTb HE MeHee 18 D .
7.2.6 [lpn npumeHeHun unbTpa €ro KOHCTPYKUMS [JormkHa obecnednmBathb

CTeneHb OYUCTKM rasa, HeobxoaMMyto Anst HopManbHOM paboTbl cHeTYMKAE.

7.3 N3mepeHue aaBrneHus

7.3.1 AGconioTHOe [OaBfneHue usMepsemMoro rasa P onpegenstooT ogHUM K3
cnegyoLwmx cnocobos:

- HENOCPEACTBEHHBbIM N3MEPEHUEM;

- No cymme u3bbiTouHoro P, n atmocdepHoro P5; paeneHus rasa

P=P +P, (6)

7.3.11 AbcontoTHoe " n30bbITOYHOE JaBneHue rasa n3mepsitoT
npeobpasoBaTensamun gasneHnsa ndoro NnpuHUuna 4ENCTBUS.

7.3.1.2 ATmoccepHOe adaBneHue Uu3MepstoT B MEecTe  pacnofioXeHus
N3MepuUTENBLHOrO npeobpasoBatensd WM3ObITOYHOrO AaBfieHUsl, €Cnu  nocnegHumn
pasMelleH B 3aMKHYTOM TMpPOCTPAHCTBE, MNPU HanMMyYMm B HEM paspexeHust unu
N30bLITOMHOrO AaBneHus (Hagaysa), CO34aBaeMoOro CUCTEMaMU  BEHTURAUMKU U
KOHOVLMOHNPOBAHNA.

7.3.2 OTBepcTMe Anga otbopa gaBneHus

7.3.2.1 OtBepcTMe ansa otbopa gaBneHns Onsi ropu3oHTanbHbIX U BEPTUKANbHbBIX
TpybonpoBoaoB [AOMKHO ObITb pacnonoXxeHo paguanbHo. [lpyu  ropusoHTanbHOM
pacnonoxeHun TpybonpoBoaa 3TO OTBEPCTUE AOSMKHO ObiTb pasMeLleHO B BEPXHEN
NnosioBMHE ceveHns Tpybonposoaa.

7.3.2.2 Mecto oTBepcTMsa aOns otbopa AaBneHUA KOHKPETHOro Tuna cyYeTyumka
yKkasaHo B 7.3.3.

7.3.2.3 [laBneHune oTOMpaloT Yepes umnuHapudeckoe oteepctme nnum nas. Kpomku

OTBEPCTUN N Na3oB He AOMMKHbI UMeTb 3ayceHueB. [ns NUKBMOaauum 3ayceHueB Wnmu

1
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3aMpOB JOMyCKaeTCs CKPYrieHne BHYTPEHHEN KPOMKM OTBEPCTUS paanycoM He Bonee

1/10 ero gnameTpa.

HepoBHOCTM Ha BHYTPEHHEN MOBEPXHOCTU OTBEPCTUS U nasa WM Ha CTEHKe
TpybonpoBoga B6M3n HUX He gonyckatoTcs. CooTBeTCTBME HacTodALeMY TpeboBaHmto
NpoBEPSIOT BU3YyarbHO.

7.3.2.4 [QunameTp UUNMHOPUYECKUX OTBEPCTUA AnNs OoTbopa AaBneHust OOSKeH
yAOBMNETBOPATb OAHOBPEMEHHO ABYM YCMOBUAM: ObiTb MeHbLUe unu paBHbiM 0,13 D u
He npeBbiwaTtb 13 MMm.

Mpu onpegeneHun guameTpa OTBEPCTUS YYUTLIBAIOT BO3MOXHOCTb €r0 3aCOpPEHUS
n HeobxooMMOCTb obecneyeHns yaoBneTBOPUTENbHbLIX AMHAMUYECKUX XapaKTEPUCTUK.
PekomeHagyeTcsa BbliOMpaTb AuamMeTp OTBEpCTUS ANa oTOopa AaBneHust He MeHee 3 n
He 6onee 10 mm. OTBepcTUe AOMKHO ObITb UMAMHOPUYECKMM Ha ASIMHE HE MeHee
OLHOro BHYTPEHHEro guameTtpa OTBepCTUs NpU M3MEPEHUU OT BHYTPEHHEW CTEHKU
Tpybonposoaa.

lUvpvHa nasa B HanpasreHuMu MNOTOKa rasa JoShkHa ObiTb HE MeHee 2 MM, a
rnybvHa nasa - He MeHee ero WupuHbl. lnowaae cevyeHus nasa AofmkHa ObiTb B
npeaenax ot 10 oo 80 Mm2.

7.3.3 MecTo oTBepcTMs Ang otbopa AasneHus

7.3.3.1 Mecto otBepcTusa ans otbopa paBreHnsa npu npuMMeHeHun TypOUHHOro
cyeTyMKa JOMKHO BbITb pacnosioXXeHO B HENOCPeACTBEHHOW 6M30CTM OT KpblfibYaTKu B
Kopryce cyeTymka.

Ecnn KOHCTpyKUMs cyeTuMka He npegycMmaTtpuMBaeT OTBepcTMs Ans oTbopa
AaBMNEHNsT U B TEXHMYECKOM OOKyMEeHTauun OTCYTCTBYET MHdopMauMs O MecTe ero
pacnonoXeHus, To gonyckaetcs npoBoanTb oT6op AaBneHus B TpybonpoBoae nepea
CYETYMKOM Ha paccTosHun He 6onee 3D un He MeHee 1D OT BxogHoro dnaHua

cyeTunkal
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7.3.3.2 [ns poTaumoHHOro cyeTynmka OTOOP AaBneHMs MpPOBOAAT B Kopnyce

cyYeTymnKa, ecnm 3To NPeayCMOTPEHO €ro KOHCTPYKLMEN.

Honyckaetca mecTo oTOOpa AaBneHust pacnonarate 4O WM NOCME CYEeTYMKa Ha
paccTosiHun oT 1 D go 3D OT Kopryca cHeTymKa.

7.3.3.3 1ns BMXPEBOro c4eTynka oTOop AaBneHMs NPOBOAAT B KOPNyce cyeTyumka,
€Cnun 3TO NPeayCMOTPEHO ero KOHCTPYKLNEN.

Honyckaetca mecto otbopa paBneHus pacnonaratb Ha MPSMOM  y4yacTke
TpybonpoBoga Ha pacctosHunm He 6Gonee 5D Bblle WM HWXE MO MNOTOKY OT
ob6Tekaemoro Tena, ecrnvm MHoe He OrOBOPEHO B TEXHUYECKOM AOKYMEHTALMN Ha CHETUYNK
KOHKPETHOro Tuna.

7.3.4 CoegnHuTenbHble TPYOKM (NMMHUK)

7.3.4.1 CoeguHutenbHble Tpybkn CU gaBneHus v nepenaga LaBfeHUA OOSMKHbI
UMEeTb YKMOH K ropusoHTanu He meHee 1:12. BHyTpeHHee ceveHne coeanHUTESbHbIX
TPyOOK AO/MKHO ObITb O4MHAKOBLIM MO BCEW MX ONMHE, a OMaMeTp CeYeHus1 JOSKeH
ObITb OT 6 0O 15 MM.

7.3.4.2 MaTtepuan coeavHuUTENbHbIX TPYOOK AOMKEH ObiTb KOPPO3NOHHOCTONKMM
MO OTHOLLEHUIO K U3MEepPAEMOMY rasy, ero KOHgeHcaTy 1 ConyTCTBYIOLWMM KOMNOHEHTaM
(meTaHon, rMukone 1 Ap.).

7.3.4.3 InnHa coeanHnTenbHbIX NUHUK - B cooTBeTcTBUM ¢ TOCT 8.563.2.

7.4 U3amepeHue TemnepaTtypbl rasa
7.4.1 TemnepaTtypy rasa namepsitotT TepmomMeTpamm nboro npuHuMna eNCTBuS.

7.4.2 TepmogmHamMmumnyeckyto TemnepaTtypy rasa onpegenstoT no popmyne

T=273,15+1¢. (7)
7.4.3 Tlpu ncnonb3oBaHUM TYPOUHHBLIX U POTALMOHHBIX CYETYMKOB TeMnepaTtypy
rasa U3MepsitoT B MX KOpPMyce, ecriv 3TO MpeayCMOTPEHO UX KOHCTPYKUMER, unu Ha

npaAMoM y4yacTKke pr6OI'IpOBO,D,a OO0 nnn nocne cH4eT4vnKa. an 9TOM pacCTodHUEe Mexay

1
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CYETUYMKOM M TEPMOMETPOM AOSIKHO ObiTb B npegenax oT 2D go 5D (ecnu gpyrue

BapunaHTbl YCTaHOBKW TepMOMeTpa HE OroBOpeEHbl B TEXHUYECKON OOKyMEeHTaunn Ha

CHEeTYMK KOHKPETHOro Tl/ll'la).

Mpn ncnonb3oBaHMN BUXPEBLIX CYETYMKOB TemMnepaTtypy rasa MU3MepstoT nocre
Tena ob6TekaHMsa B KOpnyce CYeTYMKa, eCriv 3TO NPeayCMOTPEHO UX KOHCTPYKLMEN, UK
Ha NpsiIMOM y4acTke TpybonpoBoaa Ha paccTosaHum He Bbonee 6D nocne cyeTyuka.

7.4.4 YyBCcTBUTENbBHLIN 3NeMeHT npeobpas3oBaTenss TepMoMeTpa AOMKeH ObiTb
norpyxeH B Tpybonposog Ha rmybuHy ot 0,3 D no 0,7 D.

7.4.5 YyBCTBUTENDBHLIN 3M1EMEHT npeobpasoBaTtensa TemnepaTtypbl SOMKEH ObiTb
YyCTaHOBMEH HEMNOCPEACTBEHHO B TpybonpoBoa WM B rMnb3y (Kapmad), guameTp
KoTopoun fomkeH 6biTb He 6onee 0,13 D. [lonyckaeTca yBenuyeHne anameTpa rmnb3bl
ana TepmomeTpa go 1/3D, ecnn OHa YCTaHOBflieHa Ha MNPAMOM YyyacTKe nocne
cyeTyMKa Ha paccTosiHuM oT 3D Ao 5D.

746 Tpn ycTaHOBKE  4YyBCTBUTENbHOrO  3nemeHTa npeobpasoBaTens
TemnepaTypbl B rMnb3y OOMKEH OblTb 06ecneyeH HaaexHbl TENNOBOW KOHTAKT. [ns
obecneyeHns TENMOBOrO KOHTaKTa rmnb3y 3anosHAKT, HAaNpUMep, XXUOKUM MacrioM.

7.4.7 YyBCTBUTENbHbLIN 3NeMeHT npeobpasoBaTenss TepMoOMeTpa [AOSIKEH
pacnonaraTbCH pagnanbHO OTHOCUMTENbHO TpybonpoBoaa.

[onyckaeTca HakfoHHasa ycTaHOBKa TepMomMmeTpa WM ero ycTaHoBka B u3rnbe
KoneHa no ocu Tpybonposoaa.

Ha Ttpybonposogax guametpom ot 50 go 100 mm ponyckaeTca ycTaHOBKa

TepMoMeTpa B paclumputene, pasmelleHHOM Ha paccTosHuM oT 3D go 7D nocne

1
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cyetumka. [eomeTpuyeckme pasMepbl paclMpUTENS  OOSKHbI

obecneunBatb
BbinoniHeHne TpeboBaHun 7.4.4 un 7.4.5. Cxema pacnofioXeHns 4YyBCTBUTENbHOIO

anemeHTa npeobpa3oBaTens TeMnepaTtypbl NnokasaHa Ha pUCyHke 1.

a — pagvanbHoe; 6 — HaKIoOHHOE; B — B paclumputene; r — B u3rnbe konexHa
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PucyHok 1 — Cxema pacnonoxeHus 4yBCTBUTENbHOIO arieMeHTa npeobpasoBarens

Temneparypbl

7.5 N3amepeHMe NNOTHOCTU, COCTaBa U yaAeNnbHOM 06bLeMHOWN TennoThbl cropa-
HUSA rasa

7.5.1 \lamepeHune nnoTHOCTH rasa npu paboumnx ycrnosusix

I/I3mepeH|/1e NNOTHOCTU rasa npu pa6oqu yCcnoBudax npoBogAaT B COOTBETCTBUAU C

Tpe6OBaHI/IFIMI/1 TEXHUYECKOMN OOKyMEeHTauun Ha npuMeHdaemMblie NioTHOMEPH.I.

Onsa n3mepeHmna nNoTHOCTN N3MepPAEeMOro ra3a B pa6oq|/|x yCIoBUAX OONyCKaeTcA

npuMmeHeHmne nNnoTHomepoB noboro Tnna, y4ynTbiBawoWnX nSMEHEHNE COCTaBa rasa, ero

TeMmnepartypy n gasneHme B MeCTe UaMepeHud.
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OTcnexuBaHne M3MeHEeHUs MIOTHOCTM rasa obecrneymBaloT CO3[JaHVMeM MOoToKa

rasa yepes YyBCTBUTENbHbIA 3NIEMEHT MOTHOMepa.

YcTponcTBa, NpPUMEHSeMble Ha Bxode MOTHOMEPOB ANA OYMCTKM Npob oT
npumecen (ounbTpbl W OCYLLUMTENWN), HE [OOSMKHbI WM3MEHSATb OCHOBHOW COCTaB
n3mepsemMoro rasa.

PacctosHue mexagy c4eTynmkom n npobooTOOpHbLIM YCTPOMCTBOM MNAIOTHOMEPA Unu
ero 4YyBCTBUTENbHbIM 3NIEMEHTOM, B Clydae UX pasMeLleHns HenocpeacTseHHo B UT,
OOIMKHO BbITb HE MEeHee MUHUManbHO HeO6XO4MMOW ANUHLI NPSAMOro yyacTtka. B aTom
Crniydyae WCKIYaeTCs BMUSIHUE WUCKaXEHW CTPYKTYpbl NMOTOKa rasa, OOYCIOBIEHHbIX
yCTaHOBKOW Npo6oOTOOPHOro ycTponcTBa MNMOTHOMEPA WM €ro YyBCTBUTENbHOIO
anemeHTa B VT, Ha nokasaHusa cyeTyuka.

B obuwem cnyyae gasneHue v Temnepartypa, a cregoBaTtenbHO, U MAOTHOCTL rasa
B YYBCTBUTEIbHOM 3fIEMEHTE MMOTHOMEpPA OTNINYAKOTCH OT 3HAYEHUN ITUX NapamMeTpoB
B MecTe oTbopa JaBneHnsa n usmMepeHns Temnepartypbl.

lMokazaHns nnoTHoMepa KOPPEKTMPYOT Ha pasHocTb (4 ) paBneHun wu
TemnepaTyp B NNIOTHOMEpPe U MecTax ux otbopa no popmyrne

pry 1-4TIT 8
" poT Po l—aplp (8)

p=p

rae ».T.p — NNOTHOCTb, TEpMOANHAMMYECKas TemnepaTtypa 1 gaBneHne N3Mepsiemoro
rasa B To4kax otbopa npodbl, COOTBETCTBEHHO;
Po-Ty.py — NNOTHOCTb, TEPMOAMHAMMYECKAsT TemnepaTypa U OaBreHue rasa B
YYBCTBUTENBHOM 3fIEMEHTE NMIIOTHOMEpPA, COOTBETCTBEHHO;
Ap=p—p, ;
AT=T -T, .

7.5.2 lamepeHune NNoTHOCTU rasa npu cTaHgapTHbIX YCOBUAX
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7.5.21 TInoTHOCTb ras3a npu CTaHOAPTHbIX YCMOBUSAX U3MEPSIOT  UNn

paccyYnTbIBAKOT KOCBEHHBIM METOLO0M MO U3BECTHOMY KOMMOHEHTHOMY COCTaBy.

7.5.2.2 [Ona onpegeneHna nAOTHOCTM rasa nMpu  CTaHOAPTHbIX  YCrOBUSAX
NMPUMEHSIIOT MOTOYHbIE MAOTHOMEPLI MBOro TMna, NokasaHus KOTOPbIX He 3aBUCAT OT
N3MEHEeHUNn TemrepaTypbl U OaBNEeHUS KOHTPONMMPYEMOW W OKpyXawllen cpefbl, a
TaKKe He U3MEHSIOT CTPYKTYpy noTtoka. [lonyckaetca onpeaensaTb NMNOTHOCTb rasa npu
ctaHgapTHbix yenosusx no NOCT 17310.

7.5.2.3 Mecto otbopa npob pormkHO ObiTb 06OpygoBaHO Ha TpybonpoBoae B
cootBeTcTBUM C TpeboBaHnamm MOCT 18917.

7.5.2.4 PacyeT NnoTHOCTN KOCBEHHLIM METOAOM MO U3BECTHOMY KOMMOHEHTHOMY

cocTaBy BbinosiHAT B cootBeTcTBUM ¢ TOCT 30319.1.
7.5.2.5 Yactoty onpegeneHus NNOTHOCTM . MNP CTaHOAPTHbIX YCNOBUAX

yCTaHaBnMBaloT, UCxoas u3 TpeboBaHUN K MOrpeLLlHOCTN ee U3MEePEHUsT U BO3MOXHbIX
N3MEHEHNN 3HAYEeHUs NNOTHOCTU MeXAy MHTepBanamu namepeHuin. Ymcno npob n 3a

OTYETHbIN NEpUoa BPpEMEHU Mpu aoBepuTensHom BeposaTHocTn P=0,95 onpegenstoT no

dopmyne

" (z-4)
B

cz

cZ
:1 —
TEITERNT )\/23

2B

roe n— Heobxoammoe Ymcno npoo;

C =2,82837;

Z=2(S/4p,) ;

B =2,50960;

A= - 8,04445;
a TakKkxe
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2

m 2, 1 m
gp —— ;pa , (10)

m
S:

m—1
roe S — cpegHee kBagpartmyeckoe oTknoHeHne (CKO);

Ap . — Tpebyemasn abcontoTHaa NOrpeLHOCTb N3MEPEHNA P, ;

m  — HavanbHoe 4Yncno npob (m 24), Heobxogmmo onga onpegenerna CKO;
P.; — NNOTHOCTb NPU CTaHO4APTHbIX YCNOBUSX -0 NPOObI.

MonyyeHHOEe 3Ha4YeHue OKPYMST A0 GnukanLliero Lenoro Ymicna.

7.5.3 OnpegeneHne KOMNOHEHTHOrO COCTaBa rasa

7.5.3.1 KOMNOHEHTHbIN COCTaB rasa onpenensatT Xxpomatorpadouyeckum MeToLomM
no FOCT 23781.

7.5.3.2 TpeboBaHus k otbopy npob - no NOCT 18917.

7.5.4 OnpepeneHve ygenbHoM 06beMHOM TENNOTbLI CropaHns

7.5.4.1 OnpepgeneHne yaensHon o6beMHOM TennoTbl cropanusa rasa - no NOCT P
8.577. [lpn HensBeCTHOM TOSIHOM KOMMOHEHTHOM COCTaBe Trasa [onyckaeTcs

onpeaenaTb BbICLLYIO U HU3LWYIO yaenbHyto TennoTty cropadnda no FOCT 30319.1.

7.6 OneKTPOHHbIEe KOPPEKTOPbI U BbIYUCIIUTENbHbIE YCTPOUCTBA

7.6.1 OnEKTPOHHble KOPPEKTOPbl W BbIMUCIUTENbHbIE YCTPOMCTBA [AOMKHbI
aBTOMATMYECKN  Yy4uUTbIBaTb  AEUCTBUTENbHbIE  3HAYEeHMs  MnapameTpoB  rasa,
apXMBUpPOBaTb W COXpaHsiTb 3HayeHUss obbema rasa B paboumx M cTaHOAPTHbIX
YCNOBUSIX, @ Takke cpeaHeapudMeTUYeckne 3Ha4YeHUs! BbIYMCIEHHBbIX U U3MEPEHHbIX
napameTpoB rasa. MHTepBanbl BpemMeHu (4ac, CyTku, Aekaga, Mecsil) U crnocobbl
ocpefHeHus (cpegHeapudMeTUYeckMe WnM  cpedHeB3BELleHHble Mo obbemy)
yCTaHaBNUBAaKT 3aNHTEPECOBAHHbIE CTOPOHbI.

7.6.2 OnEKTPOHHble KOPPEKTOPbl W BbIMUCIUTENbHbIE YCTPOMCTBA [AOMKHbI
BbIBOOUTb Ha Tabro MM 3KpaH MOHUTOPA TeKylMe 3Ha4YeHUs1 pacxoda rasa B paboumx
M CcTaHOapTHbIX YCMOBWUSIX, €ro Tekylwue napameTpbl (paboune [OaBrneHve U

TeMmneparypy u, npu Heob6xoanmMocCTw, JHeprocoaepxaHme, KOMMOHEHTHbINA COCTaB rasa
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W Opyrve napameTpbl), a Takke 3Ha4yeHusi o6beMOB rasa B pabounx U CTaHZapTHbIX

YCITOBUSIX, HAKOMNMEHHbIE C HapacTaloLWMM UTOroM.
7.6.3 OneKTpOHHble KOPPEKTOopbl W BblYUCIUTESIbHbIE YCTPOWMCTBA [LOSMKHbI
obecneunBaTtb BbIBOA Ha NPUHTEP ANSA pacnevyaTkn apXMBHOW U UTOrOBOW MHpopmaumnm
HenocpeacTBEHHO WM MNOCPEACTBOM YCTPOUCTB npuemal/nepedadn uHpopmaumm
(nepeHocHoro yctponcTBa cbopa nHgopmaumm, KomnboTepa u T.n.).
7.6.4 B 3neKTPOHHbIX KOPPEKTopax W BblYUCIUTESIbHBLIX YCTPOWCTBaxX [OSKHa
OblTb NPeaycMOTPEHA BO3MOXHOCTb 3aLUTbl apXMBHOW MHGOPMaUMM OT MCKaXKeHWUs

KaK C ynpaBn;nou.LeVl naHenu, Tak n ¢ yganeHHoro repmMmumHana.

8 MNoarotoBKa K U3MepPeHUsIM U UX NpoBeAeHne

8.1 Tllepen wn3aMmepeHUs MU MPOBEPSIOT COOTBETCTBME YCIIOBUM BbIMOSIHEHUSA
namepeHnn TpeboBaHuaM pasgena 6 HacToswmx MNMpaswun.

8.2 CW npuBogatr B pabouyee cocTtosiHne. [lpy NpUMEHEHUN SNEKTPOHHOro
KOppeKTopa uUnu BbIMUCNUTENBHONO YCTPOMCTBA B €ro namsiTb BBOAAT HEOOXOOUMYH
nHdopmMauuio o napameTpax u xapaktepuctukax CWU, UT, a Takke o unandeckmx
napameTtpax rasa.

8.3 T[MopkmovaoT WUT K uUCTOYHMKY u3MepsieMoro rasa. [Ana HeponyweHus
NoBpeXAEeHNsT CHeTYMKa NPU NyCKOHanNago4yHblX paboTax 3anyck cyeTynka Ha pabouunn
pexuMm npu  Hanuyum  GaMnacHoro rasonpoBoda NpPOBOAAT B crieaylouwen
nocrnegoBaTenbHOCTH:

a) OTKpbIBalOT GamnacHbI ra3onpoBod M NoJalT ra3 Ha O6bekT noTpedbutens
rasa B TpebyemMomM pexume akcnnyataumm;

0) nnaBHO OTKPbIBAKOT 3aMOpPHOE YCTPOMCTBO Ha BXOAE CYETYMKA W 3amnosHST
rasonpoBof U CHETYMK ra3oM o0 paboyero gaBneHuns (Mpy 3ToM pekomeHayeTcs, YToObl

CKOPOCTb MOBbILWEHUS AaBrneHnsa He npesblwana 35 kla/c);
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B) NraBHO OTKPbLIBAIOT 3anopHOEe YCTPOMCTBO Ha BbIXOAE cyeTyuka, He Jonyckas
pe3KMX CKaykoB pacxofa rasa u nHeBMOy4apoB.;

r) NfIaBHO 3aKPbIBAKOT 3arMopHOe YCTPOMCTBO BarnacHOro rasonposoaa.

Mpn 3anycke cyeTymMka Ha paboumii pexum B criyd4ae OTCyTCcTBMS HamnacHoro
rasonposoja nocrnegoBaTesibHO BbINOMHAT onepauun, ykasaHHble B NepeyvmcrneHnsax
0) u B).

[MpoBepAT repMeTUYHOCTb BCEX Y3M0B, COEAWHEHWA W 3aTeM nNpoBOASAT
namepeHnsa obvema rasa.

8.4 MNpun Hann4unn B coctaBe CH aneKkTpOHHbIX KOPPEKTOPOB UIN BbIYNCINTESNbHbBIX
YCTPOWCTB U3MepPEHNS NPoBOAATCA aBTOMATUYECKM.

8.5 B cnyyae otcytctBua B coctaBe CU 9neKTPOHHbIX KOPPEKTOPOB Wn
BblYMCIIUTENBHBLIX YCTPONCTB B Mpouecce W3MEPEHUA pPerncTpupyroT 3HavyeHus

n3MepsieMbIX NapameTpoB.

9 O6paboTKa pe3ynbLTaToB U3IMEPEHUN

9.1 YpaBHeHUs onga pacyeTa obbema rasa V. uMeroT BUA:
a) Npu HenNpepbIBHOM NpoLecce N3MepeHNin NapaMeTpoB rasa :
- ANA  HenocpeAcCTBEHHbIX M3MEpPeHMM MNOTHOCTU rasa npu  paboymx u

CTaHOAapPTHbIX YCITOBUAX

T v,
N A
VC— Jqp—ch = {[ﬂde, (11)

rae g — MrHOBEHHOEe 3HayeHue pacxoaa;
[ - Bpemsi U3MepeHus;

T, N T, —BpemMs Ha4vana n KoHua BpeMeHn naMepeHus,

- npu onpeaerieHnn nioTHOCTU ra3a KOCBEHHbIM METO0M
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T
K

T < pT
V=gt a=[ Ly, (12)
; p.TK v p.TK
roe VH 7 VK - I/I3MepeHHbII71 obbemM rasa, COOTBETCTBEHHO Ha Hayano U KOHey,

WMHTEpBana BpeMeHN N3MePEHUN;
6) Npyn ANCKPETHOM MpoLecce M3MepPeHU napamMeTpoB rasa C yd4eToMm opmyn

(11)n (12):

: (13)

d TP,
V=24V

i=1 i.PcTiKi , (14)

roe A Vi— o6bem rasa 3a MHTEepBaJl BpeMeHN oCcpeaHEeHNA NapamMeTpOoB ra3a,

N — YNUCIO VHTEPBAroB OCPeaHEHUs.
9.2 QHeprocoaepkaHue rasa E onpeaensitot no U3MepeHHoOMY 3HavyeHuio obbema

rasa, NpUBeAEHHOro K CTaHAapPTHbLIM YCIOBUSIM, Mo chopMyne

=Y (av, 1) (15)
roe . — Huswas ob6bemHas y,qeanla; TennoTa cropaHus rasa.

9.3 KoatbdbmumeHT cxmmaemocTtun rasa K paccumtbiBatoT no NOCT 30319.2. MNpu
3TOM [fJonyckaeTcss MNPUMEHATb cnefylwme MeToadbl pacyeta  KoadduumeHTa
CKMMaAeMOCTN:

- moaunduumpoBaHHbii metog NX19 moa.;

- MmogmduumpoBaHHoe ypaBHeHue coctosiiuss GERG-91 moga.;

- ypaBHeHune coctosHna AGA8-92DC,;

- ypaBHeHune cocTtosaHna BHUL CMB.

MogudguumpoBaHHbin Metog NX19 moa. v mMoauduuMpoBaHHOE YypaBHEHWE
coctosHus GERG-91 moa. vcnonb3ylT npu HEU3BECTHOM MOSIHOM KOMMOHEHTHOM

cocTaBe npupogHoro rasa. PacyeT no ypaBHeHuam coctoaHna AGA8-92DC n BHUL,

2
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CMB moxeT bblTb NpoBedeH TOMbKO MPU U3BECTHOM MOSIHOM KOMMOHEHTHOM COCTaBe

rasa.

9.4 lpn Hannun B cocTaBe Yy3na y4yeta BbIMUCIUTENBHOIO YCTPOWUCTBA WK
9NEeKTpOHHOro Koppektopa u CW nnotHoctn rasa npu paboumx u cTaHOapTHbIX
yCnoBmuax obbeM rasa npu CTaH4apTHLIX YCNOBUSX aBTOMAaTUYECKU pacCYMTbiBAeTCH Mo
dopmyrne (13). 3HavyeHna obbema rasa npu paboymx ycrnoBuSAX, a TakKe MNNOTHOCTH
rasa npuv CcTaHgapTHbIX W paboymx YCNoBUsIX MOCTynawT B BblYUCAUTENBHOE
YCTPOWCTBO UMW 3NEKTPOHHbIM KOPPEKTOP B pearibHOM MacluTtabe BpemMeHu.

9.5 lpn Hannumn B cocTaBe y3na y4yeTa BbIMUCIUTENBHOIO YCTPOWUCTBA WK
3NeKTpoHHOro koppektopa u CU Temnepatypbl, JaBNEeHUA U NOSIHOTO KOMMOHEHTHOro
cocTaBa rasa (Heobxoammoro ons pacyeta koadpduumeHTa cxnmaemoctm) obbem rasa
npu cTaHAapTHbLIX YCIIOBUSX aBTOMATMYECKM paccuuTbiBaeTcs no gopmyne (14).

3HayeHnss obbema rasa npu paboymx YCrnoBusiX AaBfeHusi, TemnepaTypbl W
OOBEMHbBIX UMW MOSAPHbIX AOMEe KOMMOHEHTOB rasa nocTynatT B BblYUCHUTENbHOE
YCTPOWCTBO UMW 3NEKTPOHHbIA KOPPEKTOP B pearibHOM MacluTtabe BpemMeHu.

9.6 lpn Hannumn B cocTaBe Yy3na y4yeTa BbIMUCIUTENBHOIO YCTPOWUCTBA WK
3NeKTpoHHOro koppektopa n CU TemnepaTypbl, OaBneHUA U MNAOTHOCTM rasa npu
CTaHOapTHbIX YCrnoBMAX OObeM rasa npuv CTaHOapTHbIX YCMAOBUAX aBTOMAaTUYECKM
paccunTbiBaeTcsa no opmyne (14).

3HayeHnss obbema rasa npu paboymx yCrnoBusiX, OaBfeHusi, TemnepaTtypbl, a
TaKke NMNOTHOCTU rasa npu CTaHOApTHbIX YCMOBMAX MOCTYNalT B BblMUCAUTENBHOE
YCTPOWCTBO WNN 3NEKTPOHHbIA KOPPEeKTop B peanbHOM MacwTtabe BpemMeHu, a
3Ha4YeHNss MoONdApHbIX WM oBbeMHbIX Jonen guokcupa yrinepoga W asoTta
(HeobxoaMMbIX ONA pacyeTa KoIdUUMEHTA CKUMAEMOCTU) CUUTAKOT YCMOBHO—
NMOCTOAHHBIMW  BEMNWYMHAMMK, KOTOpble NEepUOaNYECKM KOPPEKTUPYIOT Ha OCHOBE

pe3ynbTaTtoB aHasfim3a CcoCtaBa rasa.
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Ecnn B npouecce NpoBOAUMbIX U3MEPEHUI 3HAYEHUSI MOMSPHBLIX UMM 06bEMHbIX

jornen guokcmaa yrnepoga v asota He BbIXOOAT 3a npefenbl YCTAaHOBNEHHOro
AnanasoHa OTKIMOHEHUN, 3apUKCUPOBAHHOIO B NPOTOKOSE 3auHTepecOoBaHHbIX CTOPOH
(ooroBop Ha NocTaBKy rasa), TO KOPPEKTUPOBKY He MPOBOAAT.

9.7 Ecnu B BbMUCIIUTENBHOE YCTPOMUCTBO UMW 3NEKTPOHHbBIA KOPPEKTOP 3HAYEeHUA
AaBneHnsi, TemnepaTtypbl MU obbema rasa npu paboymx ycrnoBusX MOCTynawT B
peanbHOM MacwTabe BpemMeHu, a MNNOTHOCTb rasa npuv CTaHAAPTHbIX YCMOBUAX W
COCTaB rasa SIBNSAITCHA YCNOBHO—MNOCTOAHHLIMU BENUYNHAMM 32 UHTEpBan U3MepeHun,
To 06beM rasa npu CTaHAAPTHbIX YCMOBMAX paccumTbiBaeTca no cdopmyne (14). MNpu

9TOM [OJIKHO BbIMOJTHATBCA criegyrolee ycrnoBue:

S O

PeZPelino 3 2exp

c

a+ biiln(0, )4+ cliin(, )4} (16)

=)

roe p. — 3HayeHue MIOTHOCTM rasa NpW CTaHAAPTHBLIX YCIOBMSIX, MPUHATOE 3a
YCMOBHO-MOCTOSIHHYIO BENUYUNHY;
p. — cpegHee 3Ha4YeHMe NMOTHOCTM MpPWU CTaHAAPTHBLIX YCINOBUSIX 3a WHTepBan

N3MepeHnn;

w0, — npeges OTKMNOHEeHUA 3Ha4YeHUda pacxoda OT ero cpefgHero 3Ha4deHUda 3a

WHTepBan namepeHus, %;

a=a,+a,In(P)+a,[In(P)f 0= a T ; T
=0
b=0,25 ,C=- 0,072

3HayeHns KoaPPULMEHTOB ¢; npuBeAEHbl B Tabnuue 2.
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Tabnwnuya2— 3Ha4eHnsa KOIPPULNEHTOB 9

i j a;

0 0 —2,3376
0 1 2,6964
0 2 0,17071
1 0 -3,1968
1 1 3,9413
1 2 -1,9305
2 0 -1,3061
2 1 2,1209
2 2 -0,81958

PacueTHoe 3Ha4yeHne OKpYrnsAT 40 BTOPOro AECATUYHOIO 3HaKa.

B tabnuue B.1 (npunoxeHue B) npvBeaeHbl CnpaBoYHble 3HAYEHUS NpenenbHO
AOMYCTUMbIX OTHOCUTESbHbLIX OTKITOHEHMI MAOTHOCTW rasa nNpu CTaHAAPTHbIX YCIOBUAX
(B mpoueHTax) OT 3HayeHWsi, MPUHATOrO 3a YCMOBHO - MOCTOSIHHYHO BEMUYMHY,

paccyMTaHHble MO NpaBon YacTu ycnosus (16).

MpwumeuyaHwune— Jonyckaerca npoBepky ycrnosus (16) BbINOMHATL Ha CTaguu BBOAA Yy3na
yyeTa rasa B SKCnnyaTauMio C UCMOoSb30BaHNEM OXMUAAEMbIX UMM MPOrHO3UPYEMbIX 3HAYEHUIA HA OCHOBE
paHHee BbIMOMTHEHHbIX U3MEPEHUA UM OBLLMX 3HAHWI O YCIOBUSIX M3MepeHui. B aTom cnydae B akte
NMPOBEPKN COCTOSIHUS U MPUMEHEHUSA CPEACTB M3MepeHun u cobnogeHusd TpeboBaHW HACTOALLMX

npaeun (cM.10.3) genaetcsa COOTBETCTBYHOLLAA 3aMuUCh.

Ecnn ycnosue (16) He BbINonHsieTcs, ToO Heobxoaum nepepacyeT obbema rasa
npu CTaHOapTHbIX YCMNOBUSX B COOTBETCTBUMM C Mpouenypon, usnoxeHHon B b.2
(npunoxeHune b).

9.8 TIlpn otcytctBUm B coctaBe CU  3neKkTpOHHbLIX KOPPEKTOPOB WK
BblYUCIIUTENBHbIX YCTPONCTB HAa BYMaXKHbIX MW ANEKTPOHHbIX AnarpammMmax UKCUpyroT

3Ha4YeHUs1 MepeMeHHbIX MNapameTpoB W BLIMOMHAT pacyeT obbema rasa npu

cTaHAapTHbIX ycrousix V. no oopmyne
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V.= 4V, (17)

nnn

(18)

roe N — 4Yncno CEeKTOPOB, Ha KOTopble pa3buBatloT guarpamMMbl C 3annCbio NePeMeEHHbIX
napameTpoB 3a OTYETHbIN Nepuoa.

B npouecce o06paboTkm pe3ynbTatoB U3MEpPEeHWn BO3MOXHA LONOSIHUTENbHas
NnorpeLlHoCcTb pacyeTa obbema rasa, obycnosneHHas 3ameHon opmyn (11) n (12) Ha
dopmynbl (17) n (18).

Ansa ycTpaHeHnsa norpeLHoCcTn HeobxoamMmo:

- pa3buTb AnarpamMmbl Ha CEKTOpbI, F4e OTKIIOHEHWS NapaMeTpoB NOTOKAa rasa oT
NX CpeaHuX 3Ha4YeHUn He npeBblwatoT 7%, nnu

- NPUMEHUTb NporpamMMHble CpeacTBa, MNO3BOMAKOLWIME MNPOBOAUTL 06PabOTKY
anarpamMmm Ha OyMadKHbIX WU ANEKTPOHHBIX HOCUTENSIX C peanu3aumen YMCNEHHOro
NHTerpupoBaHus ypaBHeHun (11) n (12), unun

- NPOBOANTb U3MEPEHUs Mpu CTabuNM3MPOBaHHbLIX AaBNeHWW, TemnepaTtype U
cocTaBe rasa.

Mpn pacxoxgeHun 3HavyeHnn mexay nokasaHmsamm CU n 3Ha4YeHnssMn ycroBHO—
NMOCTOSIHHbLIX NapamMeTpoB (aTMocdepHoe AaBneHne, NNOTHOCTL rasza Npu CTaH4APTHbIX
YyCNnoBusX, OOBbEMHbIE WNN MOMSIPHblE [JONM  KOMMOHEHTOB ras3a) 3a npegeno
AOMNyCKaeMbIX  OTKITOHEHUN, HeobGXoAMMO MPOBECTU  KOPPEKTMPOBKY  YCIOBHO—

NMOCTOAHHBLIX MapamMeTpoOB.

10 NMpoBepka peannsauuu MIBU
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10.1 lMNposepky peanunsaumm MBW opraHbl ['ocygapCTBEHHOW METPOSIOrMYECKOn

CNYyXObl UM METPONIorMyeckne Cnyxobl PUANYECKMX UL, aKKpeaUTOBaHHble Ha
npaso attectauum MBW, npoBogarT:

- nepeA NyckoMm yana ydeTa B 9KcnyaTauuio;

- MOCNe PEKOHCTPYKUUM y3na yyeTa.

[lononHUTENbHYID MNPOBEPKY MPOBOAAT MO pelleHuto apbutpaxHoro cyaa B
CMOPHbIX Cry4asix Mexay NoCTaBLMKOM U noTpebutenem.

B npouecce akcnnyataumm CW meTponorndeckne cnyxoObl HOpUaNYecKnx nui
obecneunBaloT KOHTPOSb 3a COOMAEHNEM U BbINOSIHEHNEM TpeboBaHMI HACTOSALLMNX
npaswun.

10.2 NMpwn npoBegeHun nposepkun peanusaunn MBW ycTtaHaBnmBeatoT:

- HanMune akTa Wu3MepeHus BHyTpeHHero AuameTtpa WT (B cooTBeTCTBUM C
npunoxexHuem A);

- HanMymne TEXHNUYECKMX OnucaHum 1 (Unm) pykoBOACTB Mo skcnnyatauun CU;

- COOTBETCTBUE YCIOBUIM NPOBEAEHNSA n3MepeHnin TpeboBaHuaM pasgenos 4 v 6;

- cooTBeTCcTBME MOHTaxa CW n BcnomoraTenbHoro obopyaosaHusa TpeboBaHusIM
MOHTaXXHO—3KCMyaTaunoHHOW AOKYyMEHTaunm unu pasgena 7;

- COOTBETCTBME MOHTa)a coeanHuTenbHbIX NuHM CU TpeboBaHmsm pasgena 7;

- COOTBETCTBME NMPSIMbIX Y4aCTKOB M3MepUTENbHbIX TpybonpoBooB TpeboBaHUAM
pasgena 7;

- cooTBeTCTBME anroputma o06paboTkM pe3ynbTaTOB W3MEPEHUA U pacyeTa
ob6bema NpUpOaHOro rasa npu OoTCYTCTBMM BbIMUCIIMTENBHOIO YCTpoMCcTBa TpeboBaHUAM
pasgena 9.

10.3 lNo pesynbTatam npoBepkn peanusauum MBW cocTaBnaloT akT npoBepKu
COCTOSIHUS U MPUMEHEHUS CPeaCTB M3MepeHun 1 cobnogeHns TpeboBaHUn HaCTOALMNX

[MpaBun B COOTBETCTBMU C NpUsioxkeHmnem B.
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11 KOHTpONb TOYHOCTU pe3yNnbTaToOB U3MEPEHUN

11.1 TNpumeHaemble CW [OOMKHbI NPONTU rOCYAAPCTBEHHbIE WCMbITAHUSA A5
uenen yteepxaeHus tuna B cootsetcTtaum ¢ MNP 50.2.009.

11.2 TlpumenHsaemble CW nognexaTt noBepke opraHamu [ocyaapCTBEHHON
MeTponorudeckon cnyxbol B nopsaake, ycraHosneHHom MNP 50.2.006.

11.3 CU, npumeHsieMble st usMepeHust U pacdyeta obbema 1 aHeprocogepXxaHus
NPUPOAHOro rasa, AOMMKHbl UMETb AEeWCTBYKLME CBUAETENbCTBA O MNOBEPKE WK
noBepuUTeribHOE KMerMO U 3KCNyaTMpoBaTbCsd B COOTBETCTBMM C TpeboBaHUAMMU
TEXHUYECKON JOKYyMEHTauuu.

MepuoamyHocte noBepkn CW  gomkHa COOTBETCTBOBaTb MEXMNOBEPOYHbIM
WMHTepBanaMm, yCTaHOBMEHHbIM Npu yTBepxaeHun tuna CU.

CW, npumeHsiemble [ns  KOHTpoONA nepenaga [AaBfeHWs Ha  CcYeTyuKke,
cTpyeBbinpamMuTenie N dunbTpe, OOSMKHbI UMeTb [LOEeUCTBYOWMA cepTudukat o
KanubpoBke unn NoBepkKe.

11.4  W3mepuTenbHble  KOMMMEKCbl  UAW  CUCTEMbI,  3aHECEHHble B
locypapctBeHHbIn peectp CW, nognexaT noBepke B COOTBETCTBMM C METOAMKAMMU
NoBepKK, paspaboTaHHbIMK Npu yTBEPXAEHUN Tuna CU.

11.5 Ha TypOUMHHBIX 1 POTALMOHHBIX CYETYMKAX, UMBbTPE U CTPYEBLINPSAMUTENE
HeobXxo4MMO NepuoanYeckn KOHTPONMPOBaTb N3MEHEHWE Nepenaja AaBfeHus.

Ecnv B TexHU4ecKon AOKYMEHTauum U3rotoBuUTeNs OTCYTCTBYET MHGOpMauus o
npouenype KOHTPOMS TEXHUYECKOrO COCTOSHWSA KOHKpeTHbIX CU un obopynoBaHus, TO
crnefyeT pyKOBOACTBOBATLCS CreAyHoLNM.

Ecnu c TeyeHnem BpemeHW B rnpouecce aKcnnyatauuu nepenag LaBfieHUn Ha

cyeTumke bonee yem Ha 50% nNpeBbICUT OOMyCcKaeMoe 3HayeHue, TO MPOM3OLLSIO UNn

3
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3acopeHne NPOTOYHOW YacTu, UMK 3arpAs3HeHue, Unu M3HOC NOALUMMHUKOB CYETYUKa,

nmbo nmeeTcss MHOW AedeKT, NPUBOOALMNN K TOPMOXEHNIO €ro NOABWKHbLIX YacTen. B
3TOM cny4ae [JOIKHbl OblTb NpoBedeHbl paboTbl MO TEXHUYECKOMY OBCIyXMBaHUIO
cYeTyMKa UIm ero PeMOHTY.

C uenbto obecneyeHns 4OCTAaTOMHOW CTEMEHN OYUCTKU rasa 6e3 yHoca vacTtuu u
unbTPyOLEro MaTepuana, a Takke KOHTPOns CTeneHu 3acopeHns razoBoro unbTpa
HeobxooMMO cneguTb 3a TeMm, YTobbl nepenaj AaBneHus Ha ceTyaTbIX (punbTpax He
npesbiwan 5000 lNa, Ha BOSTOCAHLIX U C CUHTETUYECKUM (PUNBbTPYHOLLMM MaTepuanom —
10000 Ma.

[na KOHTpONs 3a YMCTOTOM CTPYeBbINPAMUTENS pekoMeHayeTca npu Hanbonee
XapaKTepHbIX pexumax paboTbl cveTyuka 3adukcMpoBaTb B HavanbHbI nNepuog
aKcnnyaTauun CTpyeBbINpAMUTENS nepenag AaBfeHus W 3HaYeHUs MNNOTHOCTU, U
pacxofa rasa. Ecnv nepenag gaeneHus Ha ctpyeBbinpamutene Ha 10% npesbiwaeT
ponyckaemoe 3HavyeHue, HeobXoaAMMO NPOBECTU €ro OYUCTKY.

[lonyckaemMoe 3HayeHWe nepenaga MdasBneHuas LAp Ha cueTunke

CTpyeBbINPSMUTENE ANSt KOHKPETHbIX paboymnx ycnosuit (P f .1 ¢ ) paccyUTbIBAOT MO

dopmyrne

p.P ?
Adp=4p , (i) : (19)

roe q — 3HadeHue pacxoja rasa;

A p,— nepenan naBneHuit, pernameHTUPOBaHHbIN B TEXHNYECKON AOKyMEHTaLuK;
P, 0., nq, — 3HaYeHNs OaBMNeHWs, NNOTHOCTM rasa npyu CTaH4APTHbIX YCIIOBUSX U
pacxofa rasa, st KOTopbIX perfaMeHTUPOoBaHbl NOTEPU AABMNEHMS.

B kavyecTtBe 3HadeHun senuuuH Lp,, P, p. 1 ¢, MoryT GbiTb MCMOMb30BaHbI

3aMKCMpoBaHHbIE B HavarnbHbIA Nepuop 3KchnyaTaumMm obopyaoBaHus pesynbTaThbl
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n3MepeHun nepenaga [AasneHus, OasneHus U NNOTHOCTU ras3a npu CTaHOapTHbIX

YCNOBUAX U pacxoda rasa npu Hanbonee xapakTepHbIX pexnmax paboTbl cHeTymKa.

[na namepeHni nepenaga gaBneHUst MOXHO NPUMEHATbL AndMaHOMETpPbI Noboro
Tvna. KoHTporb nepenaga gaBrfieHUst Ha CTpyeBbinpaMuTene u unbTpe AonyckaeTcs
NPOBOANTL C MOMOLLIbIO JaTYMKOB Nepenaga AaBneHus UHOMKaTOPHOro Tuna.

OTBepcTua AnNga nsamepeHnsa nepenaga gaBneHUsa Ha TYPOMHHBLIX M POTALNOHHBIX
cyeTuMKax [OOfKHbl OblTb pa3MelweHbl Ha TpybonpoBoge B COOTBETCTBUM C
TpeboBaHnamm 7.3.3.1 n 7.3.3.2.

OtBepctna Ons  M3MepeHuss nepenaga daBneHna Ha  GunibTpe U
CTpyeBbINpsMUTENE OOMKHbI OblTb PacnonoXeHbl B COOTBETCTBUN C PEKOMEHAALNAMM

SKCI'IJ'IyaTaLI,l/IOHHOI7I OOKYMEHTauunn.

12 OnpepeneHuve NOrpeLuHoOCTn

12.1 O6Lwme nonoxeHus

12.1.1 3a npegen nOrpewwHoOCTM u3MepeHun obbema rasa, nNpMBEOEeHHOro K
CTaHOapTHbLIM YCMOBUAM, U QHEProcoaep)XaHUa No Kaxkaown peanusaumm gaHHou MBU
NPUHUMAKOT Haubonbllee 3Ha4YeHWe OTHOCUTENBbHOW MNOrPEeLHOCTM U3MEPEHUA B
pearnbHbIX YCIOBUSX aKCNyaTaunm yana ydeTa rasa.

B cnyyae pacyeta obbema rasa, NpMBeAEHHOrO K CTaHAAPTHbIM YCIOBUAM, MO
N3MEPEHHbIM 3Ha4yeHMsiM obbema, MNOTHOCTM rasa npu pabounmx M cTaHOapPTHbIX
ycrnoBusix [cMm. copmyny (1)] pacdeTbl BbINOAHAKT MPUY HaAUMEHbLUEM 3HAYEHUN
paboyero guManasoHa pacxoga, ecnu norpewHoctn CU nnoTHOCTM 3adaHbl 3HA4YEHNEM
OTHOCUTESNTbHOW UNW NPUBEAEHHON NOrPELLHOCTU.

B cnyyae pacyeta obbema rasa, NpMBEAEHHOrO K CTaHAAPTHbIM YCIOBUAM, MO
N3MEPEHHbIM 3HayeHusiM obbema, TemnepaTypbl, [OaBfEHUS WU pPacCYUTaHHOMY

KOO PUUMEHTY CKMMAeMOCTU rasa [cM. opmyny (2)] pacyeT MOrpeLHoCcTu
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BbIMNOJHAKOT MPU HaUMEHbLUMX 3Ha4YeHUax paboyero AmanasoHa pacxona, AaBreHus u

TemnepaTypbl rasa.
[onyckaetca nNOrpewHocT u3MepeHun obbema rasa, nMpuMBEAEHHOrO K
CTaHOapTHbLIM YCNOBUAM, onpeaendaTb No pesynbtataMm U3MepeHnn napameTpoB rasa c
NMOMOLLbIO KOpPEeKTopa WM BbIMUCIIUTENBHOIO YCTPOMUCTBA. ANrOpUTMbI BblYUCIEHUN
NOrpeLUHOCTM A0SMKHbI COOTBETCTBOBATbL TpeboBaHUAM HacTosAwmx MNpasun.

12.1.2 Tllpouenypa pacdeTa OTHOCUTENbHOW MNOrPELIHOCTU WU3MEPEHUN NpuU
OrpaHnU4YeHHOM UcxXoaHoU MHGopmaummn B cooteeTcTBun ¢ PMIT 62 onucaHa B JaHHOM
pasgene.

12.1.3 OTHOCUTENbHYIO MOrPELHOCTb M3MepeHuss 9,  napameTtpa v,
00yCrnoBfeHHyl0 OCHOBHOM norpewHocteio CU, B npoueHTax, paccyuTbiBalOT MO
dopmynam:

- Npwn n3BecTHoM abcontoTHoM norpewwHocTn CU

_Ay
5(,),—7 100, (20)

roe Ay - aGconoTHas NOrpellHoOCTb U3MEPEHUs NapameTpa;

Y - BEeNCTBUTENbHOE 3HAYEHNE N3MEPAEMOro NnapameTpa;

- MPU M3BECTHOW NPUBESEHHON OCHOBHOWM norpewuHoctn CU, ecnn HopmMupytoLlee
3Ha4YeHne n3MepseMoro NnapamMeTpa paBHO AnanasoHy wkansl CU

Ye™Vu
%FyT , (21)

roe / - npuBegeHHas norpewHocTb, %;
¥, - MakcMmarbHoe 3Ha4yeHne M3MepsieMoro napameTpa;

Y, - MMHUMalibHOE€ 3Ha4YeHne naMmepdemMoro napameTpa,;

- NMPX M3BECTHOW NPUBEOEHHON OCHOBHOW norpelwuHoctn CU, ecnn HopmupytoLlee

3HaYeHne U3MepseMoro napameTpa paBHO BepxHeMy npeaeny namepeHuin CA
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Ve
5oy :V7 . (22)

12.1.4 OTHOCWTENbHYIO AOMOMHUTENbHYID MOrPEWHOCTs 0,  M3MepeHui

napameTpa V BcrneacTeBme OTKNOHEHMs ycroBun akcnnyaTtaumm CU oT HopmanbHbIX MO
FOCT 8.395 paccuntbiBaloT NoO hopmynam:
- Npy HOPMWUPOBAHWM NpPEeAEnoB [AOMYCKAaeMbIX 3HAYEHW MOrpeLHoCT Mpu

HanbOmNbLKMX OTKMNOHEHUAX BHELUHEN BNUSIOWENA BENUYUHbI OT HOPMNPOBAHHOIO

3Ha4YeHunA
A —
50}):5002_5100:%—)}3 Vu, (23)
Y Y
A
roe %0 , “o . 70— oTHocWTenbHasi, aBCoNOTHAs M NPUBEAEHHAs! JOMOMHUTENbHBIE
NnorpeLHoOCTu,

Y, - MakCnmMalribHO€ 3Ha4YeHne naMepdaemMmoro napameTpa,;

¥, - MMHUMarnbHOe 3Ha4yeHrne N3MepsieMoro napameTpa;

- npn HOopMupoBaHuUKM npeaenoB AO0MyCKaeMblX 3HaYEeHUN KOSCb(bI/ILI,I/IeHTOB

BITMAHUNA

5,20, 20 2 00 1000y Bt 0 (24)
T AX AX oy AX %

roe 0,— npeden [OMYCKaeMbIX 3HAYEHWN [OMONMHUTENbHOW  OTHOCUTEMbLHOM
NOrpELLUHOCTM NP OTKMNOHEHUM BNUSIOLLEN BEMNYNHBI HA 3Ha4YeHne AX;
A, — npepen OonyckaemblX 3HAYEHUMM  LOMNOSHUTENbHOW  abConNTHOM
NOrpeLLUHOCTM NPU OTKMOHEHUM BNUSIOLLEN BEMNYNHLI HA 3Ha4YeHne AX;
y, — npegen [JonyckaemblX 3HA4YeHUW  OOMNOSTHUTENbHOW  MpuBedEeHHOW

NnorpewHoCTn npn OTKITOHEHUUN BMMAIOLWLEN BENUYUHbI Ha 3Ha4vyeHue AX,

HOPMMPOBAHHOE OT Pa3HOCTU NPeaenoB U3MEPEHWI;
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AX,— OTKNOHEHMNE BHELLHEN BIUSIOLWEN BENMNYNHBI OT HOPMAasibHOro 3Ha4YeHus ;

AX — gnanasoH WU3MEHEHUs BHELLUHEW BNUSAOLWEN BENUYMHBLI, AN KOTOPOro
HOPMMpPOBaH Npeaen AOMONTHUTENBHOWM MNOrPELLHOCTH.
12.1.5 OTHOCUTENbHYI0 MOrpPeLHOCTb U3MepeHnii 0, napametpa )V C yyetom

AONOJSTHUTENbBHBIX N OCHOBHOM norpeluHocTn CU paccumTbiBatoT no oopmyne

n 0,5
5,= 5§y+§ij 5ol (25)
roe N — Yncro BIANSAIOLWNX BEMNYMH;
04, — [DOMOMHUTENbHAS OTHOCUTENbHAs MOrpelwHOCTb OT i —A  BRUSIOLLEN
BEJTMYUHBI.
12.1.6 Ecnu gna uamepeHus napameTtpa )V NpUMEHSAOT nocreaoBaTeribHO
COEQVHEHHbIE M3MepUTENbHbIE NPUOOPBI, Y KOTOPbIX BXOAHOW BENIMYMHOM KaXKOoro

nocnegywuwero Clyxut BbiXOOHasa BerMdMHa npeabliaywero, To OTHOCUTESIbHYIKO

MOrpeLLHoCTb UaMepeHus 0, 3Toro napameTpa onpeaensioT no dopmyne

n 0,5
5y=(2 5;) : (26)
i=1

rae N —4ncno nocrnegoBaTenibHO COEANHEHHbIX N3MepUTENbHbIX NPUBOPOB.
12.1.7 Ecnv napameTtp rasa Y nNpuUHAT 3a YCNOBHO—TOCTOSHHYIO BENUYUHY,

onpepgendemMyro Kak

— ymax +ymin
2 )

TO NOrpeLlHoCcTb 0 , 3TOro NapameTpa ¥ paccuUTLIBaOT Mo popmMyne

270,5

ymax_ymin 100 , (27)

—152
d,=|0,+

ymax ymin
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roe 9, — norpewHocts CW, npumeHsemoro pnns onpegeneHus avanasoHa
N3MeHeHUs napameTpa » .

12.1.8 TllorpewHocTe napameTtpa VY, onpenenseMoro KOCBEHHbIM METOOO0M,
CBSA3aHHbIM  (PYHKLUMOHANbHOMW 3aBMCUMOCTLIO C napameTpamu YV, (Hanpumep c

TemnepaTypon, AaBNeHWEM,  KOMMOHEHTHbIM  COCTaBOM) y=F(y1.95,00,)

paccunTbiBaloT Mo popmyne

0,5
n
— 2 2 <2
0, =00t 20000 (28)
1
rge 5,1,1F — MeToan4yecKkad norpeLHoCTb (byHKLl,I/IOHaJ'IbHOIZ 3aBNCUMOCTMH,
d,; — NOTPELLUHOCTb M3MEPEHUS i — F0 U3MEPSIEMOro NapaMeTpa;
i — KOIMMUUNEHT BUSHUA | — r0 U3MEPSAEeMOoro napameTpa Ha BenuyuHy
onpegendemoro napametpa V.

KoadbdbuumeHT Bnvsiina 1, paccumtbiBaloT No opmyrne

Vi
0 =F =, (29)
Y y y
roe F'y,- — YyacTHas npousBogHasa pyHKkumn F no napametpy Vi .

Ecnn HensBecTHa mMaTtemaTuyeckas B3aMMOCBA3b napameTtpa V c napameTpamu
Y, vnu gudppepeHunpoBaHne yHKUMN F 3aTpyaHEHO, TO KOS(MUUMEHT BNUAHUSA
-l,; paccunTbiBaloT No popmyrne

Ay _y.
§ = —0+, 30
"y y (30)

roe 4y — n3MeHeHwne onpegendemMmoro napameTtpa Y npn n"3aMeHeHnn mnamMmepaemoro

napameTtpa Ha 3HaudeHune 4V .
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3nayeHne 4v; pekomeHayeTcs Bblbupath He Gonee 3HaveHUs abCoMOTHOM

NorpeLLlHoOCTM NnapameTpa.
12.1.9 3Havawmx umhp YNCNEHHOro 3Ha4YeHUst NOrpPeLHOCTU U3MEePEHNSA OOIMKHO
ObiTb He Gonee aByx. [lpu aTOM TpeTuh pas3pan (He ykasbiBaeMbli MMagwivm)

OKPYrnsaT B 6OSbLIYIO CTOPOHY.

12.2 dopmMynbl pacyeTa NOrpeLHoOCcTu
12.2.1 Tpu otcytctBuM B coctaBe CU  3neKTPOHHbLIX KOPPEKTOPOB UMK
BbIYMCIIUTENbHBIX YCTPOMCTB OTHOCUTESIbHYIO MOTPewHocTb 0, u3MepeHust obbema

rasa, NpUBEAEHHOTO K CTaHOAPTHBIM YCIOBUSIM, pacCYMTLIBAKOT NO hopMyrnam:

- NPV NPSIMOM MeToZe M3MEPEHUIA NIIOTHOCTM ra3a nNpu pabounx ycrnoBusix

5y =|o3+02 +a2]", (31)

- MpW onpeaeneHny NNOTHOCTW rasa Npu 3afaHHbIX OaBNeHWW, TemnepaTtype U

KOa(hpULmMeHTe CKMMaAEMOCTH

oy =(or+haheri o ran” (32)
rge éV — OTHOCUTEJIbHadA NOrpellHoOCTb CHETHUKA,

5/% — OTHOCUTEeJIbHaA NorpeLHoOCTb |/I3MepeH|/1I‘/ll NNOTHOCTU ra3a npu CtaHgapTHbIX
YCINOBUAX;
5p— OTHOCUTEJIbHaA MnorpewHoOCTb U3MepeHua nJoTHOCTU ra3a npu pa6oqu
YCIOBUSIX;
5,:— OTHOCUTENbHAA NOrpeLlHOCTb NU3SMepeHnd aaBJieHNA rasa,
5T — OTHOCUTEIIbHadA NorpelHoOCTb N3SMepeHna TemMmnepaTtypbl ra3a,;

dx — OTHOCUTENbHAs MOrPeLHOCTb onpeaeneHns KoaduumueHTa CXMMaemMmocTm

rasa,;
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“p — KO3(h(PUUMEHT BNMAHUA AaBNEHNA HA KOIMDULNEHT CKMMAEMOCTU rasa;

7 — k03hPULUMEHT BNMAHNA TeMNepaTypbl raza Ha KO3(PPULMEHT CKMMAEMOCTHU
rasa.

12.2.2 TMMpun Hanmmumnm B coctaBe CU  3NEeKTPOHHbLIX KOPPEKTOPOB UMK

BbIYMCIIUTENbHBIX YCTPOMNCTB OTHOCUTESNbHYIO MOrpelHocTb 0,  paccuuTbiBalOT MO
dopmynam:
- B Cnydae nNpUMEHEHUS ONEKTPOHHbIX KOPPEKTOPOB WAN  BblMUCIUTESNbHbIX

YCTPOWCTB, MOrPELUHOCTb KOTOPbIX HOPMWPOBaHa C Y4eTOM MOrpeLlHOCTEN CpPeacTB

n3MepeHun BeriiumH Pn T

5y =02 +o2+02]" (33)

rge 5(; — OTHOCUTEJIbHAA NOrpellHOCTb BbIMUCITUTESIbHOIO yCTpOVICTBa;
- B Chy4yae TpUMEHEHNA JINEKTPOHHbIX KOPPEKTOPOB WM BbIYUCITUTENIbHbIX
YCTPOUCTB, MOrPELLHOCTb KOTOPbIX 9, HOPMMPOBAaHA C Y4Y4eTOM MOrpeLIHOCTEl

namepeHna BenmumH P, T Kvnun pn p;

2 20,5
5y =loy+ol] (34)
-B cnyqae NPUMEeHEeHNA JJIEKTPOHHbLIX KOPPEKTOPOB WIIM BbIMUCITUTEI1IbHbIX

YCTPOWCTB, NOrPeLIHOCTb KOTOPbIX 9, HOpMUpoBaHa 6e3 yyeTta NorpeLHoCTeN cpeacTs
n3MepeHnii NnapaMeTpoB MNoToKa:

npv NPSIMOM MeTOAE M3MepPeHUI NNOTHOCTYM rasa npu pabounx ycrnoBusix

5, =62+ 82 452487, (35)

Ve

npu onpedeneHnyn MIOTHOCTU rasa Mpu 3afaHHbIX OaBneHuu, TemnepaTtype u

KOa(hpULumMeHTe CXMMaAEMOCTH

0,5
Sy =[op+ol+0tsh 0T +on] . (36)



ITP 50.2.019 - 2006
12.2.3 MorpeLHocTb 3HeprocoaepaHus 0, rasa paccumTbIBaloT o dopmyre

5E:[5f’+5§[{]2 , (37)

roe 5[-{( — NMOrpeLHoOCTb onpeaeneHnda y,qeanoﬁ obbemMHOM TENMNOThI CropaHusa rasa.

12.3 CocTaBnsowme NorpeLHoCcTu

12.3.1 TorpelwHocTb M3MepeHns obbema 9y ycTaHaBNMBAKT MO TEXHUYECKON
AOKYMEHTaUUM Ha CYETYMK KOHKpeTHOro tuna. B crnyyae oTcyTCcTBMS MHOpMaLMKM O
BenuuMHe 9, [OMycKkaeTcs MpU OLEHKe MOrpelHocT u3MepeHun obbema rasa B
dopmynax (31)—(36) npumeHsTb BenuuuHy 9, BMecTo 9y (roe 9, - MOrpeLHoCTb
N3MepeHnsa pacxoga rasa).

12.3.2 TlorpewHoCTb  9NEeKTPOHHOIo  KOppeKTopa WM BbIYUCIIUTESBHOIO

ycTpoicTBa 9, yCTaHaBMMBAKOT MO TEXHUYECKON AOKyMeHTauum Ha CU KOHKPETHOro

TMNa, NPW 9TOM MOrPELIHOCTN 9y , 9, dp 0. pAacCUMTLIBAKOT C yYETOM MOTPELLIHOCTY
COOTBETCTBYHOLUMX  U3MEPUTESIbHBLIX KaHanoB  OfIeKTPOHHOIo  KoppekTopa  Wnu
BbIYMCNIUTENBHOrO YCTPOMCTBA.

12.3.3 TorpeLHocTb U3MepeHust NMNOTHOCTM rasa 9, n 9, (Mpu CTaHAAPTHbLIX 1

paboymx YCrOBUSIX COOTBETCTBEHHO) OMNpPedensitoT C MOMOLLbI MOTHOMEPOB MO

TEXHUYECKOM AOKyMeHTauun Ha npumeHsieMble CU. MorpewHocTs 9, npyu KOCBEHHOM
mMeToae namepeHuin paccumtoieatot no FOCT 30319.1.

12.3.4 TorpeluHocTb n3MepeHnst abCoroTHOrO AaBneHns 9, nNpu NPUMEHeHUN
CW abconoTHOro [gaBneHns onpefenstoT Mo TEXHUYECKOW [OOKYMeHTauuu Ha
KoHKkpeTHoe CU ¢ yueTom TpeboBaHum 12.1.2 — 12.1.7.

MorpewHocTb onpeaeneHnsl abConiTHOTO AaBneHnst 9, npu npuMeHeHun CU

N30bITOYHOrO AaBneHNs paccynTbIiBalOT MO cbopmyne
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5 )05

o0 (38)

2
u 2
— 5PH+

0p= P

5
P

rae 9p — NOrpeLIHOCTb U3MEPEHNS N3BbITOYHOrO AaBEHUS;
dp, — MOTPELLUHOCTb U3MEPEHUSI aTMOCHEPHOTO AABIEHUS.
MorpelHoCcT n3mMepeHnst N3bbITOYHOrO M aTMOCEepHOro AaBneHust onpeaensoT

Nno TEXHUYECKOW AOKYMEeHTauun Ha npumeHsiemble CU ¢ yyeTom TpeboBaHum 12.1.2 —

121.7.

12.3.5 TlorpelwHocTb M3MepeHuss TemnepaTtypbl rasa 0, paccuuTbiBalOT Mo
dopmyne
)05

i=1

100<t6_t11) Zn:( Ayl

17273 15+ VeV,

n 0,5
; 6%) , (39)

roe Ay,—abcontoTHas norpelHocTb | —ro npubopa, Bxoaauero B komnnekT CU;

Ve » Y, — MakCMMarnbHOe M MUHMMArbHOE 3Ha4YeHWs auanasoHa LKanbl WUnu

BbIXO4QHOro curHana i —ro npmbopa, Bxoasdiiero B komnnekt CU ;

d7; — OTHOCUTENbHbIE NOrpeLHocTn i —ro npubopa, Bxoaswero B komnnekt CU

Temnepartypbl.

12.3.6 lMorpewHocTb onpedeneHuss  KoapuuMeHTa CKMMaeMoctTn 9k
paccynTbiBaloT Mo hopmyrne

Se=(02+62)", (40)

roe 0 — meTtogmdeckas MOrpewHoCTb pacyeTa KoapdumumeHta cxmmaemoctTn (Cm.

FOCT 30319.2, Tabnuua 1);

0,- MOrpelwHocTb pacyeta KoaddPuUMEHTa CKMMaAeMOCTH, CBfA3aHHasA C

MOrPELUHOCTBLI U3MEPEHUSI UICXOAHbIX AAHHbIX.
3HaueHne %, onpeaensioT no opmMynam:

- Npn pacyeTe KOdPUUMEHTA CKUMAEMOCTM MO ypaBHeHUsM cocToaHna AGAS-

92DC wvnu BHWL CMB no NOCT 30319.2
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HZ 9252 H (41)

19X‘— KO3 PUUMNEHT BNUAHUA MOSIbHON MM O6GBLEMHOW OOMWN | —TO KOMMOHEHTA
rasa Ha 3HayeHue KoapuLmeHTa CXMMaeMocCTy;
5)(1 — TMOrpeLIHOCTb oOnpeaeneHns MOMbHOM WM obbemMHOM [Jonm i —To

KOMMNOHEHTa rasa,

- Npu pacyeTte KoadpduumeHTa cxmmaemoctTu no metogy NX19 moa. vnm no

ypaBHeHuo cocTosiHns GERG—-91 Mof. norpelHocTb 9,0 paccumTbiBaloT No hopMmyne

roe

5ua:l \p(é (42)

P
-, — KO3(PMDUUMEHT BNUSHWUSA NAOTHOCTYM MPUPOAHOrO rasa npu CTaHAaPTHbIX
YCIOBUSAX U PUKCMPOBAHHbIX 3HAYEHUSIX COAEPKaHUS a3oTa 1 Agnokcuaa yrrnepoaa
Ha KO3IPPULNEHT CKUMAEMOCTH;

0, — TMOrPeLHOCTb OnpefeneHns K3MepsieMbiX NapaMeTpoB, MIOTHOCTM
NPUPOAHOro rasa nNpu CTaHOapTHbIX YCMAOBUAX U (PUKCUPOBAHHLIX 3HAYEHUAX
coepxaHus asoTa 1 guokcuaa yrnepoga CooTBETCTBEHHO.

12.3.7 KoappuuuneHTbl BrMsiHAS COOTBETCTBEHHO [AaBneHusi, TemnepaTypbl U

nnotHoctn ¥ , 4, n 1/, paccumTbiBaloT Mo hopmMynam:

roe

K
KV
T:1+T7T , (44)
[{,
[/h :'067/) ’ (45)

K, , K, v K, —yacTHble Npou3BoaHble KoadduLmeHTa cxMmaemMocT rasa K no

AaBneHuto, Temnepartype 1 NfI0THOCTU COOTBETCTBEHHO.
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3HaueHus koapdpuumeHtoB K, , K, wn K, ponyckaeTtcs onpegenstb Mo

dopmynam:
Ky= L (46)
K= 2r, @7)
MK
K, = ] p" , (48)

roe 4P= 0,001 MMa; 47= 0,01 K; 4r.= 0,0001 kr/mM*® — npuvpalleHusi OaBneHus,
TemnepaTypbl 1 MAIOTHOCTW ra3a Npu CTaHA4APTHbIX YCOBUSAX COOTBETCTBEHHO;
4K p — n3aMeHeHVe 3HauyeHUs KoaPMULMEHTa CXKUMAEeMOCTU MpU U3MEHEHUM
AaBneHusl Ha BenuuuHy 4P ;
4K — p3meHeHVe 3HaYeHUs KoaddULMEHTa CKUMAeMOCTU MpU U3MEHEHUU
Temnepatypbl Ha Benuuuny 47

4K, — n3ameHeHune 3HayYeHusi KO3IMULMEHTA CKUMAEMOCTU MpU U3MEHEHUM

MMNOTHOCTU rasa npu cTaHAapTHLIX YCIOBUAX Ha BENUUmnHy 47, .
12.3.8 B gnanasoHe 3Ha4eHun napameTpos P < 10 Mlla, 250K< T < 350K,

0,67 kr/im®< p.< 0,82 kr/m® Ans kKO3PPULMEHTOB BNUAHUS OOMNYCKAKOTCH 3HAYEHUS:

C
dp=1nmnpn T 2T, 9, =1mpu T 2T, ; U, =0npu T 2T, (49)
C
rme T.o, T, , T.— rpaHuMdHble 3Ha4YeHWs TemnepaTtypbl, OnpeaensoT Mo
3aBMCUMOCTAM:

3 .

Tepzz a,P'; (50)
i=0
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(by+b,P)
T, =400———— . (51)
' (1+b,P7)
c
Tz:626,11—249,11P+c0+[—602,9+404,9P+c1]pc . (52)
KoadhdpmumeHTsl ¢; , b; | ¢, onpepenstoT no oopMmynam:
2
ai:z a,-jpf
j=0 ; (53)
1
b= Z by pl
j ; (54)
3
cl.:z cl.jP’
J= (55)

3HaueHnus koapduumenTos 4; , b; | ¢; npuseaeHsl B Tabnuue 3.
T a6 nuua 3 - 3HaveHns koapduumeHTos 4; , b; | ¢;

i J ajj b; €ij

0 0 -478,2774 142,0603 -788,8324
0 1 1693,7384 96,9053 449,8721
0 2 -1093,4157 - -36,4980
0 3 - - 2,5259

1 0 284,33 485,4953 1005,4473
1 1 -735,28 -612,9600 -509,4425
1 2 556,31 - 19,6610
1 3 - - -1,5356
2 0 -46,18 0,4691 -

2 1 125,17 0,7450 -

2 2 -92,94 - -

3 0 2,4627 - -

3 1 -6,8285 - -

3 2 5,0071 - -

12.3.9 TlorpelHocTb yaernbHOM O6bEeMHOM TEennoTbl cropaHus rasa 9.

onpegensatT no FOCT 30319.1.

12.3.10 B cnyyae peructpaumMm 3Ha4yeHM NapameTpoB rasa Ha OyMaxHbIX

(J'IGHTO‘-IHbIX nnn OUCKOBbIX p,marpammax) NN 3NEKTPOHHbIX HOCUTENAX Heobxoanmo

Y4nUTbIBaTb cneayrume coctaBdiowme:
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d, — MOrpelwHoCTb OnpeferieHnss WHTepBana BpeMeHW, B TEYEHWe KOTOpOoro

paccunTbiBaloT 06beM rasa;

J,, — NOrpeLHoCcTb 06paboTKM 3anucu NnapameTpoB.

MorpewHocT 9. n 9, CYMMUPYIOTCA C MOrpeLuHoCTAMU onpeaeneHuns
napamMeTpoB rasa kKak cnyyanHble.
MorpewHocT 9, u 9, onpeaensloT MO TEXHUYECKOM AOKYMEHTauuu Ha
KOHKpPETHOE YyCTPONCTBO 06paboTKm 3anucu.
12.3.11 lMpumepbl pacyeTa NOrpeLlHOCTEN U3MeEpPEHUs obbema NpMpPoaHOro rasa,

npuBegeHHoro K CrtaHgapTHbIM YCNnoBusaAM, U €ro aHeprocoepXaHuma npuBeneHbl B

npunoxexum I
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MpunoxeHue A
(o6s3aTenbHOE)

dopMa aKTa M3MepeHMii BHYTpeHHero auamerpa UT

AKT
M3MepeHun BHYTPEeHHero auameTpa usamepurenbHoro Tpyéonpoeoaa

HaumeHoBaHWe npeanpusaTns, Mecto YCTaHOBKMU

Pe3ynbTaTbl U3MEpPeHUIN BHYTPEHHEro AMamMeTpa n3aMepuTensHoro Tpybonposoaa:

HenocpeacTBEHHO nepep BXOAOM B CHETUYMK Ha paccTosiHuKn 2D nepef BXOOOM B CHETUYMK

D= MM; D, = MM;

D,= MM; D,= MM;

D;= MM; D;= MM;

D,= MM; D,= MM;

Dep = MM; Dep = MM;
CpegHuin gnameTp nameputenbHoro Tpyéonposoga MM

Haunbonbllee 0TKNOHEHWe pesynbTaTta N3MepeHnn gnameTpa
OT €ero cpefHero 3HayeHuna %

HenocpeacTtBeHHO Nnocrie cH4eT4YnKa

D= MM;

D,= MM;

Ds= MM;

Ds= MM;

Dep = MM.
CpefnHui gnameTp nameputenbHoro Tpybonposoaa MM.
Haunbonbllee OTKNOHEHWe pesynbTaTta N3MepeHni
AnameTpa OT ero cpegHero saHayeHns %.
M3mepeHuns npoBogmnuch

HanmMmeHoBaHue cpeactea M3MepeHMl7I

C LleHOW aenexHusa CO CPOKOM MOBEPKN A0 « »
OOJDKHOCTb nNpeactaBuUTend NMMYHa4d noannucb nHUymanbol, CpaMVIJ'IVIﬂ

npeanpusTust Bnagensua

Mr

yncno, Mecal, roq
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MpunoxeHue b
(cnpaBo4HoOE)
HdononHutenbHble cBeAeHUs

b.1 NMpeaenbHO AONYCTUMbIE€ OTHOCUTEJIbHbIE OTKJIOHEHUSI NMJIOTHOCTHU

rasa npM CTaHAApPTHbLIX YC/IOBMSIX OT 3Ha4Y€HUMN, NPUHATbIX 32 YCNOBHO—

NOCTOSIHHYHO BENIMUYUHY, %
Tad6bnuuyab. 1

P
T | w 0,5 1 2 3 4 5
5 7,61 3,38 1,44 0,85 0,59 0,43
10 7,44 3,30 1,41 0,84 0,57 0,43
20 6,79 3,02 1,28 0,76 0,52 0,39
30 6,24 2,77 1,18 0,70 0,48 0,36
253,15 40 5,79 2,57 1,09 0,65 0,45 0,33
50 5,42 2,40 1,02 0,61 0,42 0,31
60 5,10 2,27 0,96 0,57 0,39 0,29
70 4,83 2,15 0,91 0,54 0,37 0,28
80 4,60 2,04 0,87 0,52 0,35 0,26
5 9,57 4,21 1,85 1,14 0,81 0,62
10 9,36 412 1,81 1,11 0,79 0,60
20 8,54 3,76 1,65 1,02 0,72 0,55
30 7,84 3,46 1,52 0,93 0,66 0,51
273,15 40 7,28 3,21 1,41 0,87 0,61 0,47
50 6,81 3,00 1,32 0,81 0,57 0,44
60 6,42 2,83 1,24 0,76 0,54 0,41
70 6,08 2,68 1,17 0,72 0,51 0,39
80 5,79 2,55 1,12 0,69 0,49 0,37
5 12,18 5,27 2,34 1,47 1,06 0,83
10 11,91 5,15 2,29 1,44 1,04 0,81
20 10,88 4,71 2,09 1,31 0,95 0,74
30 9,99 4,32 1,92 1,21 0,87 0,68
293,15 40 9,26 4,01 1,78 1,12 0,81 0,63
50 8,67 3,75 1,66 1,05 0,76 0,59
60 8,17 3,53 1,57 0,99 0,71 0,56
70 7,74 3,35 1,49 0,93 0,68 0,53
80 7,36 3,19 1,41 0,89 0,64 0,50
5 17,88 7,39 3,22 2,03 1,48 1,17
10 17,50 7,23 3,15 1,99 1,45 1,14
20 15,97 6,60 2,88 1,82 1,32 1,04
30 14,66 6,06 2,64 1,67 1,22 0,96
323,15 40 13,61 5,62 2,45 1,55 1,13 0,89
50 12,73 5,26 2,29 1,45 1,06 0,83
60 12,00 4,96 2,16 1,36 1,00 0,78
70 11,37 4,70 2,05 1,29 0,94 0,74
80 10,82 4,47 1,95 1,23 0,90 0,71
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Bb.2 KoppekTupoBKa nokazaHU1 BbIYMUCIIUTENIbLHOIO YCTPOUCTBA

Ecnn oTHOCUTEnNbHOE OTKMNOHEeHWe MMOTHOCTU rasa Mnpu CTaHAApPTHLIX YCNOBUAX
OT 3HaYeHUs!, NPUHATOrO 3a YCIOBHO—MOCTOSHHYIO BENUYMHY, B NPOLEHTax, NnpesblaeT
3Ha4YeHus1, paccynTaHHbIe Mo NpaBon YacTu ycnosus (16) unm NnpuBeaeHHbIX B Tabnvue
6.1 (npunoxeHue bB), TO BbINOMAHAT nepepacyeT obbema rasa npu CTaHA4apTHbIX

ycrnosusix V. no oopmyne
K
Ve=Vr+, (B.1)

roe  V".— nokasaHue BblYUCNUTENBHOIO YCTPOWCTBA MUIN 3NEKTPOHHOIO KOPPEKTOPa;
K"— KO3hUUMEHT CXKMMAEMOCTU rasa, pacCyYMTbiBaeMbli MpU CpeaHux
3Ha4YeHuaX OaBreHns U TemnepaTypbl rasa, a Takke 3Ha4YeHWn NIOTHOCTU rasa npwu

CTaHAapTHbIX YCMOBUAX, 00bEeMHbIX UMM MOMSIPHLIX AOrel AMoKcraa yrnepoaa u asoTa

B rase, nNpuHATbIX 3a YCITOBHO-NMOCTOAHHbIE BENMNMYUNHDBI NPU pacyeTe VDC;

K - KOS(beI/ILI,I/IeHT CKNMMaeMOoCTn rasa, paCC‘-II/ITaHHbIﬁ npn cpeaHnx 3Ha4YeHUnAx
AaBlieHna 1M TeMnepaTtypbl ra3a, a Takke 3Ha4dYeHUAX MIOTHOCTU Npu CTaHAaPTHbIX
yCnoBu4x, 00bEMHbBIX MNK MOJTAPHbLIX aonen guokcuaa yrnepoga u a3ota, USMepeHHbIX
B MHTEpBaJ1 BpEMEHMN.

I'IpM 3TOM €CJIn 3a UHTepBall BpeMeHU |/|3mepeH|/||7| Obino npoeeaeHo HECKOJIbKO
MsmepeHmﬁ, TO 3a 3Ha4YeHune MNOTHOCTU ra3a npu CtaHOapTHbIX YCINOBUAX NMPUHUAMAKOT
nmnbo ee cpeaHee apmcbmeTquCl(oe, nunoo ee cpeaHee B3BeWWEHHOE 3Ha4YeHUe.

Cpe,que B3BE€LLEeHHOE 3Ha4YeHune MIIOTHOCTU ra3a npu CTaHOapTHbIX YCIOBUAX

NPpUHNMAaKOT, €Clin BbINOJTHAETCA crieayrulee ycrnosune

p cic_ p_

pe

v v 2
max 100 >expfat bﬂln(a)Q)Hﬁ cHln(wQ)E-ll : (B.2)

roe f.—cpeaHee apudMeTUYeckoe 3HayeHue MNOTHOCTM rasa npu cTaHAapTHbIX

YCNOBUSX 3a UHTEpBarn U3MepPeHUiA;
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p. — i 3HAa4YeHMe MIOTHOCTM MpPU CTaHOAPTHbLIX YCMOBMSIX 3a WHTEpBan
N3MepeHnn;
®, — npefen OTKIOHEeHUS 3HaYeHNsa pacxoda OT ero cpeHero 3HavyeHus 3a

WUHTepBarn namepeHusi, %;

2
o —_ - T
a=a0+alln(P)+a2[ln(P)] , ai:Z al_/TJ; T—273,15 ,
=0

2
b=by+b,In(P)+b,[n(P|] ; b =>"b T/; e==0.12
=0

3HaueHus KoapduumeHTos 4; , b; npuBeaeHsl B Tabnuue 5.2.

Tabnuya b.2

i i a; bij

0 0 7,2064 —1,6573
0 1 -8,7115 2,8409
0 2 4,5206 —1,1098
1 0 -11,844 1,8544
1 1 21,063 -3,7194
1 2 —9,8786 1,7462
2 0 0,35095 -0,19010
2 1 —1,4929 0,47641
2 2 1,0812 —0,27746

PacuyeTHoe 3HayeHue okpyrnaT 4O BTOPOro AeCATUYHOro 3Haka.

3HayeHus npefenbHO AONYCTUMbIX OTHOCUTESTbHBIX OTKMOHEHUW MAOTHOCTU rasa
npu CTaHOapTHbIX YCOBUAX OT CpedHero 3HadeHus, paccyuTaHHble Mo NpaBoOWN YacTu
ycnosus (b.2), npueeneHsl B Tabnuue b.3.

Tab6bnunya B.3

P
T |o
0 0,5 1 2 3 4 5
5 28,92 15,50 7,67 4,90 3,50 2,68
10 22,28 11,37 5,40 3,38 2,39 1,81
20 15,29 7,43 3,39 2,08 1,46 1,09
30 11,63 5,49 2,45 1,49 1,03 0,77
253,15 40 9,36 4,33 1,90 1,14 0,79 0,59
50 7,79 3,55 1,54 0,92 0,63 0,47
60 6,65 2,99 1,28 0,76 0,52 0,39
70 5,78 2,57 1,09 0,65 0,44 0,33
80 5,10 2,25 0,95 0,56 0,38 0,28

OkoHyaHue mabnuuybl b.3
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P
T | 0,5 1 2 3 4 5
5 29,69 16,83 9,13 6,25 4,73 3,79
10 23,97 12,80 6,57 4,37 3,25 2,57
20 17,24 8,67 4,22 2,73 1,99 1,55
30 13,48 6,54 3,08 1,96 1,41 1,09
273,15 40 11,05 5,23 2,41 1,51 1,08 0,83
50 9,34 4,34 1,97 1,22 0,87 0,66
60 8,07 3,69 1,65 1,02 0,72 0,55
70 7,09 3,20 1,41 0,87 0,61 0,46
80 6,31 2,81 1,23 0,75 0,53 0,40
5 33,19 18,83 10,65 7,62 6,00 4,99
10 27,56 14,71 7,84 5,42 4,16 3,40
20 20,40 10,24 5,14 3,43 2,57 2,06
30 16,21 7,86 3,80 2,49 1,84 1,46
293,15 40 13,45 6,35 3,00 1,94 1,42 1,11
50 11,48 5,32 2,46 1,57 1,14 0,89
60 9,99 4,56 2,08 1,31 0,95 0,74
70 8,84 3,97 1,79 1,12 0,81 0,62
80 7,90 3,51 1,56 0,97 0,70 0,54
5 46,00 23,53 12,93 9,41 7,63 6,54
10 38,53 18,86 9,82 6,90 5,44 4,55
20 28,76 13,47 6,65 4,50 3,45 2,83
30 22,98 10,49 5,01 3,33 2,51 2,03
323,15 40 19,13 8,58 4,01 2,62 1,95 1,56
50 16,37 7,24 3,32 2,15 1,59 1,26
60 14,28 6,24 2,83 1,81 1,33 1,05
70 12,65 5,47 2,45 1,55 1,13 0,89
80 11,34 4,86 2,15 1,36 0,99 0,77

CpenHee B3BelIEHHOE 3Ha4yeHWe MIOTHOCTU MNPU CTaHOAPTHbIX YCMOBUSX o

paccunTbiBaloT No opmyne

; Vcipci
Z Vci
i=1

wwm P E— . (B.3)

27,

i=1

Vipci
i=1
c n
Ecnun B npouecce namepeHuin OTKIIOHEHNE cpeHero atMocepHoOro AaBfeHust ot
NPUHATOrO 3a YCIOBHO—MOCTOSAHHYIO BennumHy npesbiwaeTt 0,001 P, To KOPPEKTUPOBKY
nokKasaHuin BbIYUCINTENBHOIO YCTPOUCTBA UMW 3NEKTPOHHOIo KoppekTopa V. npoBoaat

no goopmyne
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_, KP
Ve=V.%F (B.4)
rie P — cpeaHee abconioTHOe [faBfeHue, pacCYMTaHHOE C  WCMOMb30BaHMEM
OTKOPPEKTMPOBAHHOTO aTMOCHEPHOro AaBMeHUs;
P’ - cpegHee abconoTHOE [OaBneHue, pacc4nTaHHoe C WuCNnoJsib3oBaHNEM

HEOTKOPPEKTUPOBAHHOIO aTMOCEepPHOro AaBneHus.
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MpunoxeHue B
(o6s3aTenbHoe)

dopma aKTa NPOBEPKN COCTOSAHUA U NPUMEHEHUsI CPeaACTB U3MEePEHNN U
cob6nioaeHuns TpeboBaHUM HAaCTOALMX NpaBuUs

HanmeHoBaHue opraHa [flocyaapCTBEHHON METPONOTMYECKON CryXObl

AKT
NMPOBEPKH COCTOSIHUA U IPUMEHEHUS CPeICTB U3MePeHuil U co0I1eHus TPeOOBaHM i
ITP 50.2.019-2005

OT « » r.

Ha

HanmMmeHoBaHne npoBepAaemMoro obbekTa
Anpec:

OcHoBaHwue: BBOJ B 9KCONyaTauUmMio NN PEKOHCTPYKLINSA
HEHY)KHOE 3a4epKHYTb

1 lNepeyveHb cpeacTB U3MepeHui:

2 Hannume 1 KOMNMNEeKTHOCTb TEXHUYECKON AOKYMEHTaLUN Ha CpeacTBa U3MEPEHUI 1
BCnomoraTternsHoe obopygoBaHue

npn OTCYTCTBUM yKa3aTb CpeacTBa M3MepeHI/Il7I 1 BCnomorartesribHoe o6opy,uosaHV|e, Ha KOTOpble OTCYTCTBYET OKYMEeHTauuna

3 CocTosiHMe 1 ycrnoBua aKcnnyaTaumm cpeacTs U3MEpPEHNI

COOTBETCTBME/ HECOOTBETCTBME Tpe6OBaHI/IF|M TEXHUYECKOMN AOKyMeHTauunu,

YKa3blBaOTCA gMana3oHbl USMEHEHUA NapamMeTpoB Opr)KaIOLLleVI 1 n3mepsiemon cpefpl

4 CoOTBETCTBUE XapaKTEPUCTUK CPEACTB N3MEPEHUIA YCTAHOBIEHHBIM TEXHUYECKUM
TpeboBaHunam n Tpebosanuam MNP 50.2.019-2005

nepevyncnuTb cpeactea M3MepeHVIVI 1 yKasaTb: noBepeH / He noeepeH

5 MpepnenbHble 0OTHOCUTENbHbIE MOrPELUHOCTU N3MEPEHUS:
obbema rasa %
3HeprocoaepxaHus rasa
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6 Pe3ynbTaThbl NpoBepkn cobntogeHns tpebosanHui MNP 50.2.019 —2005:

HanmeHoBaHue onepauumn HopmaTuBHbIN CooTBeTCTBUE
MpoBepku OKYMEHT
P P AOKY Ja HeT
6.1 MNpaBUNbHOCTb MOHTaXa MP 50.2.019-2005,
CpeacTB U3MEPEHUI, BCNOMOraTerb- TexHunyeckas
HOro o6opyaoBaHNSA, N3MEPUTESNbHO- AOKyMeHTauus

ro Tpybonposoga

6.2 Anroputm obpaboTkm pesynbta- | [P 50.2.019-2005,

TOB U3MEepPEHN (Npn OTCYTCTBUM Bbl- TexHuyeckas
yucnutens) AOKYMeHTauns
6.3 CooTBeTCTBME YCTAHOBMEHHbIX Hopma norpeluHocTn
TpeboBaHMin HOPME MOrpeLLUHOCTAN U3- N3MepeHnn nnm
MEepeHUi AO0roBOp Ha NOCTaBKY

6. 4 NepeyeHb HapyLEeHU N CPOKN UX YCTPaHEHUS:

3anonHaeTca Npy HanM4Mu HapyLeHuin

7 BoiBOAbI

lNpencenaTtens KoMuccum
(npegctasutens NMC)

Nnn4HasaA noanmncb nHMUUMnan.bl, cbammnm
lNpeacrasutenu:
NocTaBLLNK

NN4YHaqa noanucb MHUuUmanbl, q:)aMI/IJ'II/IFI
notpebutenns

NM4YHada noanucb MHUUmanbl, (baMMﬂMﬂ
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MpunoxeHue I'
(cnpaBo4HoOE)

Mpumepbl pacyeTa NnorpewHOCTEN U3MepeHNa o6 bemMma NpMPOAHOro rasa,

npuvBeAeHHOro K CTaHAapTHLIM YCNOBUSIM U €ero aHeprocoaepxaHus

.1 Ycnosusa npoBeaeHus UsmMmepeHnun

Mpumem, 4YTO M3MepeHne obbema, NpMBEOEHHOr0 K CTaHA4apTHbIM YCMOBUAM, U
onpeaeneHne 3HeprocoepkaHns rasa BbINOSTHAKOT Ha y3re y4yeTa, COCTOALLEM U3:

— cYeTyMKa rasa c BepXHUM npeaenomMm uamepenuin 400 M3/4, ¢ OTHOCUTENbLHOM
norpelwHocTbio +1 % B gnanasoHe oT 80 ao 400 m%*4 n + 2 % - B AManasoHe ot 40 Oo
80 M*/y;

— npeobpasoBaTenss abCoNOTHOrO AaBMNEHUS C BEPXHUM NpenerioM U3MepeHuin
0,63 Mla n npmBegeHHon norpewHocTolo + 0,25 %; gononHuTenbHas NOrpeLlHOCTb
npeobpasoBaTens AaBneHus OT U3MEHEHUs TemnepaTypbl OKpyXalllen cpeabl Ha
kaxxable 20 °C coctaBnset 0,025 % (Po/P)+0,125 %, HopMarnbHble YCIOBUS MOBEPKM
npeobpasoBaTtens abconoTHOro gaBneHus: t.o,= (20 + 5)°C;

— npeobpasoBaTensa TemnepaTtypbl ¢ NpegenamMmu nsmepeHuii ot MuHyc 50 °C go
nntoc 50 °C n abcontoTHol norpeluHocTbio +(0,25+0,0035]t|) °C;

— BblYMCNIUTENSA pacxona, OTHOCUTENbHAs NOrPELLHOCTb BbIYMCIIEHUIA KOTOPOrO He
BbIXOOMT 3a npefenbl gonyckaembix 3HadeHun = 0,02 %; npuBeaeHHas NOrpeLLuHoCTb
Nno nokasaHuMsM W perncrtpaumm o6beMHOro pacxoga M OaBfeHUs He BbIXOAUT 3a
npegensl gonyctumbix 3HavyeHmn = 0,05 %, abcontoTHaa NOrpeLwHoCcTb No NoKa3aHUsaM
N perucrpauuy Temnepartypbl He BbIXOANUT 3a Npeaenbl AoNyCTUMbIX 3HadeHui = 0,1 °C.

N3mepsaemon cpenon siBNAeTca NpMpoaHbIi ra3d, Ana KOTOPOro M3BECTHO, YTO 3a
BpeMS U3MepeHUi:

— NMIOTHOCTb rasa Npu CTaHOAPTHbIX YCNOBUAX HE W3MEHSIETCA M COCTaBnsaeT

0,687; oTHocuTenbHas norpewHocts CW, no nokasaHMsIM KOTOPOro YCTaHOBIIEHO

3HaYeHne NMNOTHOCTW NPU CTaHAAPTHbIX YCroBUsiX, coctaensieT + 0,25 %;
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— cogepxaHue asoTta He uameHsietca u coctasngeTt 0,6 %, OTHocuTenbHas

norpewHoctb C, No nokaszaHMAM KOTOPOro yCTaHOBMEHO 3HAaYeHNe coaepxaHmsa a3oTa
B rase, coctasnseT + 3,5 %;

— cojepxaHue [Juokcmaa yrnepoga He usMmeHsietca u coctasnset 1,2 %;
OTHOCUTEenbHasa norpewHocts CU, no nokaszaHMsaM KOTOPOro YCTAHOBMEHO 3Ha4eHue
cogepxaHus agnokcuaa yrrnepoga B rase, coctasnseT = 4,0 %.

Paboune napameTpsbl rasa:

— pacxop ot 70 no 350 m®/y;

— Temnepatypa oT MuHyc 10 °C go nntoc 10 °C;

— pnasnenue ot 0,1 go 0,3 Mlla.

Ycnosuga pasmelyeHmnsa CU:

AaTYMK [OaBfEHUS  pacrofioXXeH B  HeoTannMBaeMoM MNOMELeHun, rae
Temnepartypa okpyxaloLlen cpeabl MOXET U3MEHATbLCA B npedenax oT tmn= - 20 °C go

tmax= + 28 OC.

.2 PacuyeT OTHOCUTENbHbIX NOrPeLIHOCTEN
PesynbTaTbl pac4eToB NOrpeLHoCT! NpeacTtaBneHbl B BUAE YUCES], OKPYrTEeHHbIX
A0 OByX 3Havawwux umdp. MNpu atom Tpetun paspsag (He ykasbiBaembl MIiafLluvin)

OKPYrNsAtoT B GONbLLYIO CTOPOHY.

2.1 Tllpumem, 4TO un3MepeHMe o0Obema, NPUBEAEHHOrNO K CTaHOAPTHbIM
YyCNOBUAM, U onpeaeneHne 3HeprocoaepXaHms rasa NnpoBoAgMIOCh Npu TemnepaTtype

t =15 °C; paBnenun P = 0,15 MMa; pacxoge Q = 300 m3/4, a Temnepatypa
OKpy)KatoLLlei cpedbl B MOMELLEHUW, TOe pa3MeLleH AaTyuk aasneHusi, paBHa 26 °C,
MeTog onpeaeneHna koadduumeHta cxmumaemoctn GERG-91 moga.

".2.1.1 Pac4yeT OTHOCUTENBHOW NOrPELIHOCTN n3mMepeHnsa abcontoTHOro AaBneHns

0 , BbINONHSAT No cdopmynam .1 n T.2.
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M.2.1.1.1 CocTaBnsoLLyto OTHOCUTENBHOMW MNOrPELLHOCTN U3MEPEHNSA aBCONOTHOrO

AaBneHusl, o6yCrnoBNeHHY NMOrpeLlHOCTLI0 NePBUYHOrO npeobpasoBaTtens AaBreHus

dp, (cM. popmyny 25), paccunTbiBatoT No hopmyne

2 0,5

8

P, 2ar, |
0,025% (55)+0,125 %

2 2 s
5Pn:[5oPn +5()Pn ] = yP_ + AT
2 2 2105 (r.1)
0,63 0,63 6
0,25=>—] +| 0,025% =—+0,125° — ~1,19
[( 70,15 ’ /00,15 ’ o ) (20 ] 1%,

roe Yy — Knacc TOMHOCTWM nepBuYHOro npeobpasoBatens abcontoTHoro aasnenus (0,25
%);
P, — BepxHuU npegen namepeHunn abcontoTHoro gaenexus (0,63 Mra);
P — naBnenwue rasa (0,15 Mla);
AT p — OTKMOHEHME TeMnepaTypbl OKpyXKalolen cpeabl OT CTaHOAPTHOro
3HayeHus (t —t.= 26 °C — 20 °C = 6 °C);
AT — onana3oH U3MEHeHMs1 TemnepaTtypbl OKpyXKatollen cpenbl, NS KOTOpOoro
HOpPMUWPOBaH Npeaen AoNoNHUTeNbHON norpeluHocTy (20 °C).
M.2.1.1.2 OTHOCUTENBHYIO MOrpPELLUHOCTb U3MepeHUs abCoNOTHOrO AaBneHus ¢

NMOMOLLbKO KOMMJIEKTA, COCTOALlEero M3 nepBUYHOIo npe06pasoBaTenﬂ OaBJlIEHNA W

BbIMMCIINTENS 95 | BLIMUCASAIOT MO hopmyre (26)

2105 0,5
0.5 P 063 \*|
0p=(03 00, =00 +|1pemr] | =[1.1°+0,052 ~1,1, (M2
P 0.15
rge 5}’3 — OTHOCUTEJIbHadA nNorpewHoOCTb BblMUCIIUTENA MO KaHany namepeHuna
OaBlieHnA,
YpPe — I'IpVIBeD,eHHaFI ﬂOI'peLLIHOCTb BbIMUCITIUTENA, HOpMVIpOBaHHaﬂ Nno KaHany

namvepenuns aasnexus (0,05 %).
2.1.2 Pac4yeT OTHOCUTESNIbHOW MOrpPeLHOCTN U3MEepeHus TemnepaTypbl

BbINOSTHAT no popmynam (I".3), (I.4).
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r.2.1.2.1 CocTtaBngoLuyto OTHOCUTESTbHON NnorpeLLUHoCcT n3mepeHuns

TemnepaTypbl, 06yCnoBMEeHHYl0 nNpeobpasoBaTenieM TemnepaTypbl 97, ., BLIMUCASAIOT MO

dopmyre (20)

_ 0,25+ 0,0035015

)
& 288,15

n

A
- ?tl()o 100 =0,10%, (r.3)

roe  A:— abcontoTHasa norpeLHoCcTb NnpeobpasoBaTens TemnepaTypbl;
T — Temnepatypa rasa (273,15+15 = 288,15).
.2.1.2.2 OTHOCUTENBHYIO MOrPELIHOCTb U3MEepeHUs TemnepaTypbl C MOMOLLbIO

KOMMJeKkTa, cocrtodawero wum3 nepBnYHOro npeo6pasoBaTen$| TeMmneparypbl WU

BbIMMCIIUTENS 97 | BBIMUCIIAIOT Mo dhopmyrne (26)

0s 0.1 2\ 0.5
(52 2\ 2 > ~
8,=(07,+07,) _(0,10 +(288,15 100)) ~0,11 , (r4)

roe ‘STg— OTHOCUTEJIbHAaA nNOINPeWHOCTb BbIYUCIIUTENA NO KaHally W3MepeHUus
TeMmnepartypbl.

.2.1.3 PacyeT K09apPpMUNEHTOB BANAHUA BbINOSHAT No dopmynam (49), (50),

C

(51)n (52), npuatom 7., =173,6; I', =186,4; T. =129,2.

Tak kak TemnepaTtypa rasa Gonblie 3Tux 3HaveHun (B cootsBetcTBuM C 12.3.8)
KO3 PULUMEHTBI BNUAHUA OaBNEeHUs U TemnepaTypbl Ha BeENUYMHY pacxoda npuMmem
paBHbIMU eanHULE, a KOIPMPULMEHT BAUAHUA NIIOTHOCTU NPU CTaHOAPTHbIX YCNOBUAX
NPUMEM paBHbIM HYIO.

.2.1.4 B cootBeTcTBUM C AaHHbiMK Tabnumubl 1 TOCT 30319.2 oTHocuTENbHas
NorpeLLHOCTb pacyeTa koadpdmumneHTa cxnmaemoctn o coctasnset 0,11%.

MorpelHocTb 9,0 MPUMEM PaBHOI HYIIO B COOTBETCTBUM C (hopMyroNn (42).
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Torga norpewHocTb onpeaeneHns KoaguuneHTa CXMMaeMoCcTn B COOTBETCTBUMU

¢ coopmynon (40) 6yaet pasHa 0,11%.
.2.1.5 OTHOCUTENbLHYI MNOrpPEeLIHOCTL U3MepeHna obbema rasa npu paboumx

ycrosumsix 0, paccuuThiBaloT no dopmyre (26)

Q )2 0,5

0,=(97+07,)"=| a2+ )

»710.5
2 400\ r5
1 +(0,05300)] ~1,0 » (r.5)

roe 9. — OTHOCUTENbHAas MOrPEeLLHOCTb cHeTuMKa npu pacxoge 300 m3/y;
Ve — NPUBEAEHHAs NOrpeLHOCTb BbIMMCNUTENS MO KaHany uaMmepeHust obbema

rasa.

M.2.1.6 OTHOCUTENbHYI MOrpPEeLHOCTb onpeaeneHns obbema rasa, NPUBEAEHHOTO

K CTaHAapTHbLIM YCROBUSM 0, paccuMTbiBaloT o dopmyne (36)

¢

B, = (020029200 202 03] = (196 + 0,02% + PHLI% 4 1PY0,11% + 0,11%1) " = 1,5% , (T6)

roe 5@ — OTHOCUTEJIbHaAd NorpelHOCTb BbIYUCITIUTESIA MNMPU BbIMUCITIEHNN pacxoaa.

2.2 PacyeT OTHOCUTENbHOW MOrPELHOCTU OrnpeaerieHns 3HeprocoaepxaHus
rasa.
.2.2.1 B pesynbtaTte pacyeta no (OCT 30319.1, dopmyna (55), ycTtaHOBMEHO,

YTO OTHOCUTEeJIbHadA MNOrpelHoOCTb onpeaeneHnd yneanon 00beEMHON TennoThl

CropaHusa rasa 5,,{ C NMPUHATbIMN 3HAYEHUAMU MITOTHOCTU NPU CTaHOAPTHbIX YCINOoBUAX,

coaepxXaHua a3oTa n AMOKCUAa yrnepoaa 1 norpeiHoCTaAMn onpeaeneHna yka3aHHbIX
napamMmeTpoB COCTaBIIAET

5,=021 (r.7)

[.2.2.2 OTHOCUTESbHYIO NMOrPELLHOCTL OnpeaeneHns aHeprocoaepXaHus rasa o

paccuuTbIBaloT no dopmyrne (37)
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0. =

E

0,5 0,5
62402 | = (1,5% ¢ 0,21%7) " = 1,5%. (T8)

.3 PacyeT npeaena norpewHocTH

3.1 [Ona pacyeta npegena nMOrpewHOCTM U3MepeHMin obbema rasa,
NPUBESEHHOro K CTaHOAapTHbLIM YCMOBUSIM, €ro 3Heprocofep)kaHust B COOTBETCTBUN C
12.1.1 HacToAWMX NpaBun NpU YCNoBUAX U3MEpPEeHUn, ykasaHHbIXx B B.1, goctaToyHo
NPOBECTM pacyeT OTHOCUTESIbHOM MOrPELIHOCTU U3MEPEHUN Npu  MUHUMAanNbHbIX
3HayeHuax Temnepatypbl, AasneHus u pacxoaa rasa (Tmin, Pmin, Qmin)-

Mcxoaa m3 ykasaHHbIxX B .1 guanasoHoB namMeHeHus napamMeTpoB rasa, pacyeThl
nposegem npn T = =10 °C, P = 0,1 MMa, Q = 70 M*4 1 HanbomnbLUNX OTKNOHEHMUAX
BNUSAIOLWMX BENMUYNH OT HOPMasbHbIX YCIOBUNA.

.3.1.1 PacyeT OTHOCUTENbLHOM TMOrPELIHOCTN U3MepeHust abCoNTHOro
AaBneHus.

M.3.1.1.1 CocTaBnsaooLLyt0 OTHOCUTESNBbHOW NOrPeLIHOCTN n3MepeHnsa abcontoTHOro

fasneHus 9p, , OOYCMOBMEHHYIO MOrPELHOCTBI0  MEPBUYHOrO npeobpasosaTens

AasneHus (cm. popmyny (25), paccunTbiBatoT No popmyne

5,05

j s My P P AT U
0= JO2, 4 02, 2 01 =5y +3 0,025%(=2)+ 0,125%y y— gy =
foPuwow P bi o7 by
i 2 5 5. 0.5 (r.9)
M I
= 10,25% 2020+ X 0,025% 222+ 0,125%] ¥y = 1,7%
[l 0,10y ¥ 0,1 w 7200w ’

roe Yy — Knacc TOMHOCTM nepBuYHOro npeobpasoBatensa abcontoTHoro gaenenus (0,25
%);
P, — BepxHuit npegen namepeHuii abcontotHoro agaenexus (0,63 Mla);
P — naBnenwue rasa (0,10 MlMa);

AT __— Hanbonbllee OTKIOHEHME TemnepaTypbl OKpyXatowen cpedbl oT

max

HOpManbHOro 3HaYeHUS (fuop— tmin= 20 °C + 20 °C = 40 °C);
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AT — puanas3oH M3MEHEHWs TeMnepaTypbl OKpyXKalowlen cpefbl, Ans KOTOporo

HOPMWpOBaH Npeaen AononHUTeNbLHOM norpetuHocTy (20 °C).
.3.1.1.2 OTHOCUTENBHYIO MOrPELLHOCTb M3MEPEHNsT aBCOMITHOrO AaBneHus 9p
C MOMOLLbIO KOMMSEKTa, COCTOSALWEro U3 nepeBuYHoro npeobpasoBatens OaBNeHUS U

N3MepunTeribHoro KaHana gasrieHnAa BbiMUCINTENA PpaCCHYUTbIBAKOT MO cbopmyne (26)

0,5

n
e d,
1

-1

2

0,63

U
0. =
g 0,1

i
(85,0 00]" = w0 By = 1,7%, (7-10)
K o P

=w x
Ec =

v 0,5
i} " , X i}
b = kl,7%" +30,05% b
Bof " ]
roe  9ps — OTHOCUTEMNbHAsi MOTPELUHOCTb BbIMUCIUTENS MO  KaHany W3MepeHus

OaBleHuns.

M.3.1.2 PacyeT OTHOCUTENBbHOM MOrPELLIHOCTN N3MEPEHNS TemnepaTypbl

r.3.1.2.1 CocTtaBngmoLuyto OTHOCUTESTbHON norpeLLUHoCcTn n3mepeHunsa

TemnepaTypbl 97, , 0BYCMOBEHHYIO MOrPeLIHOCTLIO NpeobpasosaTens TeMneparypsl,

paccunTbiBatoT no doopmyne (20)

; _ 0,25+ 0,0035410
! 263,15

A0
T

100= 0,108% , (r.11)

roe 4, —abconoTHas NorpeLHocTb npeobpasoBaTens Temneparypb;

I — temnepaTtypa rasa (273,15 - 10 = 263,15) K.

1.3.1.2.2 OnpeaeneHne OTHOCUTENbHOW MOrPELUHOCTM M3MEPEHUA TemnepaTypbl
dr C TOMOLLbD KOMMSIEKTa, COCTOsILEro W3 nepBuMYHOro npeobpasoBaTens

TeMmnepartypbl U UISMEPUTESIBHOIO KaHasra temMmnepartypbl BblHUCIIUTENA, PpaCCYUTbIBAKOT

no coopmyne (26)

0,5

n X 2Ll’
6,250 02y =(62+62) 5230,108%2+§"L1005 § 20.11%, (12)
AR M 1273,05-10 4
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rae 97, — OTHOCUTENbHAsi MOrPELIHOCTb BLIYUCTIUTENS MO  KaHany WU3MepeHus

Temneparypbl.

M.3.1.3 PacyeTt KoahpULMEHTOB BIINUAHUS.
Cc

Mo dopmynam (43)-(55) T.r =171,6; T, =187,3; T, =123,0.

Tak kak TemnepaTypa rasa 6onblle 3TUX 3HayeHun (B cooTBeTcTBMM C 12.3.8
HacToawmx [lpaBun), TO KOIMUUMEHTbI BRAUSHUSA AaBRAeHUs U TemnepaTypbl Ha
BENMYNHY pacxoda NpUMEM paBHbIMU eguHuue, a KOIPPUUMEHT BIUAHUSA NIOTHOCTU
npu cCTaHAAPTHLIX YCIIOBUSX NPUMEM PaBHbIM HYIHO

r.3.1.4 OTHOCUTENBHAS NOrpewHocTb onpegeneHva KoahpuumeHTa
CXMMaeMOCTN.

3.1.41 B cootrBetrctBum ¢ [OCT 30319.2, tabnuua 1, oOTHOCUTENbHas
NorpeLLHOCTb pacdeTa koaddmumneHTa cxnmaemoctn o coctasnset 0,11 %.

MorpewHocTb 9, B COOTBETCTBMM C hopMynamu (42),(49) Npumem paBHOM HyIIO.

Torga norpewHocTb  onpegeneHns  KoadpuumeHTa  CKMMaeMoCTu B
cootBeTcTBUM C hopmynon (40) 6yaet pasHa 0,11 %.

.3.1.5 OTHOCHTENbHAA MOrpeLHOCTb U3MepeHus obbema rasa oy npu paboymx
YCNOBUAX COCTaBnseT
0,5

2 P 0,5

i
= k2% + X0,059 220
N ] 70

S

0

S= (@240 = V. = 2,0%, (T.13)

= = =c
BRI
+

Sw*

@< o' =

4 b
Y q
i I

b
]

QS

roe O.— OTHOCMTENbHas MOrpeLIHOCTb cYeTYMKa nNpu pacxode 70 m3/y;
Ys - NPUBEAEHHas MOrpeLlHOCTb BbIYUCIIMTENS MO KaHany maMepeHus 06beMHoro
pacxofa rasa.
.3.1.6 OTHOCUTENbHYKD MNOrpeWwHOCTb onpegeneHna obbema rasa Oy,
NPUBEAEHHOrO K CTaHA4apTHbIM YCroBUAM NPU Tmin, Pmin paccunTbiBaloT No copmyre

(36):
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B, = (850 8% 700 97000 87) " =
: g (r.14)
= (2%2 +0,02% + 1241,6% + 1790,12%2 + 0,11%>) "~ = 2,6%

3.2 Pacyer Haumbonbwen OTHOCUTENBLHOM MOrPELHOCTN  OnpeaeneHuns
3Heprocoaep>aHus
Hanbonbwyo norpewHocTb OonpedeneHns  aHeprocogepxaHma o rasa
paccynTbIBaKOT MO 3HAYEeHUAM HanbosnbLIMX NOrpPeLIHOCTEN BblYUCEeHNA obbema rasa,
NpUBEOEHHOro K CTaHAAPTHLIM YCMOBUSM, U yOenbHON OObEMHON TENMOTbl CropaHus.

OTHOCI/ITeJ'IbHyI-O norpewHoCTb onpeaerieHnda sHeprocoaepXaHmna rasa BblHUCIAKOT MO

dopmyne (37):

0,
b= (62402 | = (2,6%+ 0,21%) " = 2,6%, (F.15)

roe o4 —cMm. [.2.2.1.

YOK 681.121.842(08) OKC 17.020 T86 OKCTY 0008
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AunpexTop ®Iryrt BHUUP B.l. MiBaHOB
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