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n p A B U NN A n o M E TP O N OT U U

Focyp,achBeHHaﬂ cuctema o6ecneyeHusi eQUHCTBa usmepean?l

METOAUKA BbINOJIHEHUA U3MEPEHUI MPU MOMOLUU TYPEUHHBLIX, POTALIMOHHbIX
N BUXPEBbIX CYETYMKOB

State system for ensuring the uniformity of measurements.
Procedure of measurements by turbine, rotary and vortex meters

DataBBegeHnsa — 2007—06—01

1 O6nacTb NpMMeHeHus

HacToswme npaBuna pacnpocTpaHaoTCA Ha CHETUYNKM rasa NpOMbILLIIEHHOMO U KOMMYHanNbHOro HasHa-
YeHUs 1 yCcTaHaBNMBaOT METOANKY BbIMOMTHEHWS N3MepeHNIA 3HeprocoaepkaHnsi 1 obbema NnpupoaHoro rasa,
cooTBeTCTBYloWero TpeboarHusim TOCT 5542, npuBeaeHHoOro kK ctaHgapTHbIM ycnosusam no FTOCT 2939 u
N3MEPEHHOro C MOMOLLLI TYPOUHHBIX, POTALMOHHBLIX (POTOPHBLIX) U BMXPEBbLIX CYETYMKOB (pacxogome-
POB-CHETYUKOB)

HacTosiwme npaBunna He pacnpocTpaHsTCA Ha CHETYMKM rasa ObITOBOro Ha3HauYeHNs.

2 HopmaTuBHBIe CCbINKK

B HacTosawWwmMX npaBunax Ucnosib3oBaHbl CCbINKA Ha creaytolmne HopMaTUBHbIE JOKYMEHTbI:

FOCT 8.395—80 lNocymapcTBeHHasi cuctema obecneyeHus eqUHCTBa sMepeHnii. HopmanbsHble ycno-
BUS U3MepeHuin npu nosepke. O6Lwme TpeboBaHus

FOCT 8.586.1—2005 (MCO 5167-1:2003) MNocymapcTBeHHasi cuctema obecneveHnst eqUHCTBa n3Me-
peHuiA. N3amepeHne pacxoda W KOMMYEeCTBa XXWAKOCTEM WU ras’oB C MOMOLUBIO CTaHAAPTHBIX CYXaoLwnx
ycTpoiicTB. YacTtb 1. MpuHUMN MeToada namepeHnuii u obwne TpebosaHus

FOCT 8.586.5—2005 lNocypapcTBeHHast cuctema obecnedyeHnss eanHcTBa MaMepeHuin. MamepeHue
pacxofa v Konm4ecTBa XXUAKOCTEN 1 ra3oB C MOMOLLBIO CTaHAapTHBIX CyXXatoLWnX yeTponcTB. YacTe 5. MeToau-
Ka BbINOSTHEHUS U3MEPEHUI

FOCT 2939—63 [asbl. Ycnosus Ang onpeaeneHus cobema

FOCT 5542—87 [a3bl roptovne NpupoaHbIe AN NPOMBILLIIEHHOTO U KOMMYHabHO-ObITOBOro HazHave-
Hus1. TexHn4eckne ycnoeus

FOCT 15528—86 CpeacteauamepeHui pacxoaa, obbema v macchl NPOTEKatoWNX XXUAKOCTU U rasa.
TepMuHbI M onNpeaeneHns

FOCT 17310—2002 [asbl. [nkHomMeTpuieckin MeToa onpeaeneHnst NIToTHOCTU

FOCT 18917—82 [la3 roptouunii npupodHblii. Metoa ot6opa npob

FOCT 22667—82 [a3bl roptoune npupoaHble. PacyeTHbId MeTo4 onpeaeneHns TennoThl CropaHns,
OTHOCUTErbHON NNOTHOCTY N4ncna Bo66e

FOCT 23781—87 Tlasbl roptoune npupogHble. Xpomartorpaduyecknin metos onpeaeneHnss Komno-
HEHTHOro cocTaBa

FOCT 30319.1—96 a3 npupogHein. MeToabl pacyeTa husnyecknx cBoncTs. Onpegenexune usnyec-
KMX CBOWCTB NPUPOLHOrO rasa, ero KOMNOHEHTOB M NPOAYKTOB ero nepepaboTki

MOCT 30319.2—96 a3 npupoaHblin. MeToabl pacyeTa pnandecknx ceoicTs. Onpeaenexue koaddhu-
UMeHTa CKUMaeMocTu

U3paHve opmumanbHoe
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FOCT P 8.577—2000 ocygapcTBeHHas cuctema obecneyeHns eaMHcTBa UaMepeHuil. Tennota o6b-
eMHas (3Heprusi) cropaHusi npupodHoro rasa. Oblwue TpeboBaHUs K MeToAaM onpeaeneHns

PMIC 29—99 TlocynapcTBeHHasi cuctema obecneveHns egnuHcTea usmeperHuin. Metponorus. OcHoBHbIe
TEPMUWHbI U onpeaeneHns

PMIT 62—2003 locypapctBeHHass cuctema obecneveHnss eguHcTBa uaMepeHuin. O6ecnedeHue
3 HEKTUBHOCTI U3MEPEHMI NPU YNpaBNeHn TeXHONOrMyeckuMmn npoleccamun. OueHnBaHne NOrpewwHoCcT
N3MepPEeHNA NpU orpaHNYeHHON UCXO4HON NHdOpMaLIMK

MP 50.2.006—94 ocypapcTeeHHas cricTema obecneyeHms eguHCTBa naMmepeHunin. Mopsaagok nposeae-
HWS NOBEPKN CPpeacTB M3MepPEeHUit

MP 50.2.009—94 TocypapcTBeHHas crcTema obecneveHns equHCTBa uamepeHuin. Mopsagok nposeae-
HWS UCMbITAHWUIA N YTBEPXKAEHNS TUMA CPeACTB USMEPEHU

MB 08-624—2003 MMpasuna 6esonacHocTy B HehTAHON M ra3oBON NPOMBILLNIEHHOCTH

MB 12-529—2003 Mpasuna 6esonacHOCT CUCTEM rasopacnpeaeneHus urazonotpebneHus

MpwnmeyaHue— lpy Nonb3oBaHUM HACTOSALWMMY NPaBUIIaMU Lienecoobpa3Ho NpoBepuTL AENCTBUE CCbINOY-
HbIX CTaHOAPTOB B UHHOPMaLMOHHON cucTeme o6LLero nonb3oBaHns — Ha ouumnansHOM canTe HauMOHaNbLHOro opraHa
Poccwiickon ®egepaumm no ctaHgapTnaaumm B cety MHTepHeT nnm no exerogHo nagasaeMomy HGOpMaunmoHHOMY yKa-
3aTtento «HaunoHanbHble cTaHAapThI», KOTOPLIN ONYGMKOBaH NO COCTOAHUIO Ha 1 IHBapA TeKyLWero roaa, v no CooTBeT-
CTBYIOLLMM XXeMeCA4YHO U3gaBaeMbiM UHPOPMaLMOHHBIM yKasaTessim, onybnMkoBaHHbLIM B TEKyLeM rogy. Ecnu ccbinouy-
HbIVi ZOKYMEHT 3aMeHeH (M3MEHEH), TO NPU NMosb30BaHUM HACTOSALWMMU NPaBUNaMm crieAyeT PyKOBOACTBOBATLCA 3aMeHeH-
HbIM (M3MEHEeHHbIM) AOKYMEHTOM. ECnU CCbINOYHbIA AOKYMEHT OTMeHeH 6e3 3aMeHbl, TO NMONoXeHne, B KOTOPOM AaHa
CChbINKa Ha Hero, NPMMEHSAETCS B YaCTW, He 3aTparvBatoLLeil 3Ty CCbIIKy.

3 TepMuHbI, onpeaeneHnsi, 0603Ha4YEHUA U COKPaLLEHUsA

3.1 TepmuHbI M onpeaeneHus

B HacTosLwmMx Npasunax npumeHeHbl TepMuHbl no FOCT 15528 uPMI™ 29, a Takoke cnegytolime TepMUHBLI C
COOTBETCTBYOLWUMN orpegeneHuamMu:

3.1.1 usmepuTenbHbIN TPyGoNpoBoA: Y4acTokTpybonpoBoaa, rpaHuLbl U reoMeTpudeckme xapakre-
PUCTMKN KOTOPOrO, @ TakKe pasMeLleHne Ha HEM CYETUYUKA, MECTHBIX CONPOTUBNEHUA, CPEACTB U3MEPEHUN
napameTpoB raza HoOPMUPYHTCS HACTOSILLMMU NpaBuiamMmm u (Unu) HOpMaTUBHBIMU AOKYMEHTaMN Ha KOHKpeT-
HbI cHEeTUYUK rasa.

3.1.2 MecTHoe conpoTuBneHue: PUTUHIN, 3anopHasi apmaTypa, PUnbTPLI U Apyrue 3nemMeHTbl name-
puUTENBLHOIO TPYOGONPOBOAA, UCKAXKAIOLLME KUHEMATUYECKYIO CTPYKTYPY NOTOKa.

3.1.3 npoBepka peanuzauum MBWU: YcTaHOBneHue opraHom rocyfapcTBEHHOW MeTPOSIorm4ecKomn
cnyxobl (N gpyrum ouLmManbHO YNOMHOMOYEHHBIM OpraHoM, opraHu3aunein) COoTBETCTBUA peanuiauu
MBW TpeboBaHWsM HacTOSILLMX NMpaBuIl.

3.1.4 ypenbHaa obbeMHasi TennoTta cropaHuAa: KonuyecTBo Tenna, KOTopoe BhigenseTrcs npu
MOJSIHOM CropaHum rasa B BO3Ayxe Npuv NocTOSSHHOM JaBNeHUN U NOCTOSAIHHOW TemnepaTtype, OTHeCEeHHoe K 06b-
eMy CyxOro rasa, onpeaensieMomy nNpu cTaHaapTHbIX YCOBUSIX.

Mn punmevyaHune — BbICIJJyIO YAENbHYIO 06‘b6MHyIO TennoTy cropaHna onpeaenalT nocne MNONHON KOHAeHcauum
o6pasylowmxcs B NpoLiecce CropaHns BOAsIHbIX NapoB, a HU3LWYI0 yAenbHYI0 06beMHYI0 TeNNOoTy CropaHnsi — Mpu Hanu4uum

BOASHBIX NAPOB B NPOAYKTax CropaHusi rasa. Ha npaktmke ncnonb3yior TONbKO HU3LWYI0 TENNOTY CropaHuvsi rasa, Tak Kak
YacTb TENOTHI B peasibHbIX YCNOBUSX pacxodyeTcsi Ha UCnapeHne Bogbl, 0GpasyoLencs B NPoLecce ropeHust.

3.1.5 yzen yueta rasa: Komnnekr cpecTB U3MEPEHUA U TEXHUHECKNX YCTPONCTB, obecrneunsaomx
yuyeT o6bema rasa, npuBeAeHHOro K cTaHAapTHLIM YCNOBUAM, @ Taloke KOHTPOMb U perucTpauumio ero napameT-
posB.

3.1.6 yctyn: CMellueHne BHYTPEHHUX MOBEPXHOCTEN U3MepuTenbHoro Tpybonposoaa u cyeTymka B
MecTe UX CTbika, 0ByCNoBNEHHOE CMeLLIeHUEM Ocel 3TUX CEKLWIA U (MNK) pasnuyMemM 3Ha4YeHUIA UX BHYTPEHHUX
OnameTpoB, U (UNn) OTKNOHEHUEM OT KPYTTIOCTUM U3MEPUTENLHOro Tpybonposoaa.

3.1.7 aHeprocopepxaHue: KonumuecTtso Tenna, KoTopoe BbigenaeTca B Npouecce NofiHoro cropaHus
rasa B Bo3gyxe npu NOCTOAHHOM AaBNeHUA U MOCTOAHHOW TemnepaType.

3.2 O6o3HaveHUn

0603HaYeHUs, NpUMEHAEMbIE B HACTOSILLMX NpaBunax, npuseaeHsl B Tabnuue 1.
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Tabnunua 1— YcnosHble 0603Ha4YEHUs NapameTpoB

YcnosHoe o6o3HaveHe HavmeHoBaHve napameTpa

BHyTpeHHui gnameTp Tpybonpoeoga, Mm
OHeprocogepxaHuve (Tennora cropanus) rasa, MIOx
YpenbHan o6bemHasn Tennota cropanusi, MIx/m
KoathdmumeHT cxumaemocTy rasa

Pacxopg rasa, W

Ab6contoTHoe AaeneHue rasa, MMa
AtmocdepHoe gaenenue, Mlla

M36biTouHOe gaBnexune rasa, MMa

CpegHee kBagpaTu4eckoe OTKIIOHEHUe
TemnepaTtypa rasa, °C

TepmognHamuyeckas Temneparypa rasa, K
Obbvemrasa, m

MonsipHas gons i-ro KOMNOHeHTa cMecu
OTHocuTenbHas NorpelHocTb, %

[MpvBepgeHHas norpelwHocTb, %

MNoTHOCTb rasa, Ki/m®

ABconoTHasi NONPELHOCTb

PO=R o X<~4~0HIVUVOXTMO

Mpumedanue— OctanbHble 0603Ha4YEHUs1 CM. B TEKCTE HaCTOSILUMX NPaBun.

MHAaekcbl, Bxoaswme B ycroBHble 0603HavYeHNs KOHKPETHBIX TapaMeTpoB, OTHOCAT K BENUYUHAM, XapakK-
TEepUsyLWLMM 3T NapameTpsl, U 0603HavaoT:

¢ — cTaHgapTHble ycrosus (Temnepatypa 293,15 K, aasnenune 0,101325 MMa);

B — BepXHWUA npegen nsMepeHui;

H — HWKHWIA Npeaen nsmepeHnia;

max — Haubonbluee 3Ha4yeHWe napameTpa;

min — HauMeHbLUee 3HaYeHe napameTpa;

«—>» (3HaK Hag 0bo3HaveHeM NapameTpa) — cpefHee 3HayeHWe napaMeTpa Unu BeNuIuHbI, paccyu-
TaHHOM Mo cpeHUM 3HaYEeHUAIM NapamMeTpoB.

3.3 CokpaweHusn

B HacTosilMX NpaBunax npMMeHeHbI criefyroLImMe CoKpaLleHuUst:

CW — cpepncTtso(a) MamepeHuis;

UT — nameputensHbli Tpy6onpoBoa;

MBW — meToauka BbINONHEHNSI USMEPEHUIA.

4 TpeboBaHMS K NOrPeLHOCTU N3MEepPEHUN

4.1 3Ha4yeHUst OTHOCUTENbHBIX MOrpPeLHOCTEN N3MepeHnii obbemMa, NPUBEAEHHOrO K CTaH4apTHbIM
YCINOBUSIM, U 3HEProcoAepKaHUs MpUPOJHOro rasa no HacTosLWMM Npasunam 3aBucAT oT BeibparHbix CU, 3Ha-
YeHUI NapaMeTpoB NoToKa rasa, MeToda 1 yCrioBUA U3MEpPEHNUA.

®opmynbl ANs pacyeTa norpelHocTn pesynbTaToB u3mepeHun obbema rasa, npMBeAeHHOro K CTaH-
AapTHBIM YCIOBUAM, 1 3HeprocogepXaHua npnseaeHsl B pasgene 12.

4.2 lMpepgensbl norpelHoCTen peaynsTaToB n3MepeHuii obbema rasa, NpuBegeHHOro K cTaH4apTHbIM
YCNOBUSAM, N 3HEprocogepxaHusi No Kaxxaon peanusauum gaHHon MBU yctaHasnvBatoT Ha 0CHOBaHUM pacye-
TOB B COOTBETCTBUU C pasgernom 12,

5 MeTton uamepeHun

5.1 NamepeHuna o6bema rasa, NprBeaeHHOro K cTaHAapTHLIM YCOBUAM V, BLIMOMHAIOT M3MEPeHneM
obbema rasa npu paboymx yCrnoBusiX ¢ MOMOLLLIO TYPOUHHBIX, POTALMOHHBIX UMM BUXPEBLIX CHETUMKOB 1 NpK-
BeAeHMeM ero K cTaHAapTHBIM YCroBUsiM no hopmyne

v,= vE Q)
Pc

nnn
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_ V pTC
pTK'
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roe V — obbeM rasa B paboymnx ycrosusix, M3;

0. Mp — NMOTHOCTb rasa npu cTaHaapTHbIX U paBoumx yCrioBUsX, Kr/mS;

P VI p — daBneHve rasa npu cTaHaapTHbIX 1 pabounx yenosusax, MMa;

T, 1 T — TepMoguHamu4eckas TemnepaTtypa rasa npu cTaHgapTHeIX 1 pabounx ycnosusx, K;
K — koadhpuLMEeHT cxMMaemMocTn rasa.

5.2 VaMepeHne aHeprocoaepkaHns BhbIMOMHAT YMHOXeHUeM obbema rasa, NpUBeAeHHOro K cTaH-
AapTHBIM YCINOBUSIM, Ha €ro paccUnTaHHyo UMM U3MEePeHHYI0 06beMHYI0 yaenbHYIo TENIoTy cropaHust npu
CTaH4apTHbIX YCIOBUSAX.

5.3 MpuHLMN geACTBUS TYPONHHBIX 1 POTALMOHHBLIX CHETYNKOB raza OCHOBaH Ha B3auMOAENCTBUM Noa-
BMXXHBIX 31EMEHTOB UX NpeobpasoBaTeneit, ycTaHOBEHHBIX B U3MEPUTENbHOM TpyGOonpoBoae C ABMXKYLLMMCS
no Hemy NOTOKOM rasa.

MpeobpaszosaTens TYPOUHHORO TUNA NpeAcTaBnsieT cobon KpbiNbYaTKy, OCb KOTOPOW COBNaAaeT C OCbio
TpyGonposoaa. C NOMOLLbIO KpbifibY4aTKM OceBasi CKOPOCTb NOTOKa rasa npeobpa3syeTcs B YrioByo CKOPOCTb
BpaLleHus, KoTopas (hUKCMpPYeTCS CHETYUKOM YMca 060poToB. CKOPOCTb BpaLLeHWUs KpbinbYaTKM NPONopLmno-
HanbHa 0ObeMHOMY pacxody rasa, a uncrno obopoToB KpbiNbYaTkn — obbeMy rasa, npoweglwemy vepes
npeobpasoBaTernb.

MpeobpasoBaTens POTALMOHHOIO TMNA NpeacTaBnsaeT cobon YCTPOUCTBO C OQHOW U ABYMSA Napamu
POTOPOB, BbINOMHEHHLIX B BUAE LUECTEPEH BOCLMEPUYHOM POPMBI, HAXOAALLMXCS B MOCTOAHHOM CLENNeHUN.
BpalleHue LecTepeH NponcxoanT nofd Bo3AeNcTBUeM pasHOCTU AaBNEHWUIA rasa Ha BXoae U Bbixoge npeobpa-
3oBaTens. [Mpu BpaLleHnM pOTOPOB MMM NMOMepPeMeHHO oTceKalTca OT BxoAaa 06beMbl rasa, pasHble 06bemy
n3MepuTeENbLHOM KaMepbl, 06pa3oBaHHON BHYTPEHHEN MOOCTLIO Kopnyca 1 BHeLHEe NOBEPXHOCTbLIO NOSIOBU-
Hbl LUECTEPHU. M3 U3MepUTENBHON KaMephbl ras BbITECHAETCA POTOPOM B BbIXOAHOM NaTpybok cyeTumnka. 3a
OOWH NonHbIA 06OPOT ABYX POTOPOB OT BXOAHOW MOMOCTU B BLIXOAHON NaTpybok cyeTuMka nepemMeLlaercs
o6bem rasa, paBHblli 06 beMY YeTbIpEX U3MePUTESIbHBIX Kamep.

Yucno o6opoToBR POTOPOB MpAMO NponopuuoHanbHo obbeMy rasa, npolueweMy yepes npeobpa-
3oBaTerb.

5.4 MpuHuMN OEACTBUS BUXPEBOro cHeTYMKa—pacxoaoMepa ocHoBaH Ha acddekte hopmuposaHua B
NOTOKe rasa LienoYkn perynspHbIX BUXpen (aopoxku Kapmana) B cnege 3a HenoAsuWkHbIM TefoM o6TekaHus.

Mpeo6pa3zoBaTtens BUXPEBOro TUNA NpeacTaBnseT cobon oTpesok Tpybonposoaa, B AvameTpanbHOW
MAOCKOCTM KOTOPOro NeprneHaMKyNspHO NPOAONLHOW ocu TpybGonpoBoda pasmelleHo HenoABWXKHOe Teno
06TekaHus crneunanbHoli dhopmel. Mpu 06TekaHnn HeNOABWKHOTO Tena obTekaHUa NOTOKOM rasa B crefe 3a
HWUM 06pasytoTCa perynspHble BUXpeBble CTPYKTYpbl. YyBCTBUTENbHLIN anieMeHT npeobpasoBaTens npeobpa-
3yeT 3HEePruto BUXpei B BbIXOAHOW MHDOPMaUMOHHEIR curHan. YacTtoTa BuxpeobpasoBaHna NponopunoHanb-
Ha 06beMHOMY pacxoay rasa, a Y4cno UMnynbcos — obbemy rasa, npowealiemy Yepes npeobpasosaTtenb.

6 Tpe6oBaHMSA K cpeacTBaM U3MepPEHUIA

6.1 Ycnosusi npuMeHeHuss CY gomnxXHbl COOTBETCTBOBaTL TpeboBaHMAM NpeanpUATUS-M3roTOBUTENS B
OTHOLUEHUM criegyoLnX NapameTpoB N XapaKTepucTukK:

- KNnMaTu4eckue ycrioBus akcrnnyaTaLuuu;

- paboune ycrnoBusa skcnnyatauum (4asneHune, TemnepaTtypa v pacxod rasa);

- AOMYCTUMBIE HaMNPsKeHHOCTN MOCTOSIHHBIX U NEPEMEHHbIX MarHUTHBIX MONeN, a Takke YPOBHMU MHOYCT-
puanbHbIX pagMonomex;

- QONYCTUMBIN ypoBeHb BUOpaLnin Tpybonposoaa;

- OONYCTUMBIA YPOBEHb NynbcaLWil napaMeTpoB NoToKa;

- XapaKTepPUCTUKN BHEProcHabXeHus.

6.2 [dnanasoHbl U3amMepeHUin npumeHsieMmblx CU AoMmKHbI COOTBETCTBOBATL AManasoHam U3MeHeHus
KOHTPOMpYeMbIX NapameTpoB. MakcumarnbHble U MUHUMalbHbIE 3Ha4YeHUA N3MePSAeMbIX NapameTpPoB AOMK-
Hbl NepekpeiBaTbcst AManasoHamun CU.

B cny4vae npumeHeHus CU, y KOTOpbIX HOPMUpPOBaHa NpuBeAeHHas MOrpeLLIHOCTb, pEKOMEeHAYeTCs, YTo-
6bl MakcMarnbHoe 3Ha4yeHue N3MepseMoro napameTpa Gblno kak MoXHO Brimke k 90 % BepxHero npeaena
na3MepeHni koHkpetHoro CU.

6.3 Bce CU gomxHbl cooTBeTCTBOBaTL TpeboBaHnaM no 6esonacHocT Mx npumeHeHns no N6 08-624 u
MbB 12-529.

4



MNP 50.2.019—2006

7 CocrtaB komnnekTta CU, TexHN4YeCKUX YCTPOUCTB U TPeGOBaHUS K X MOHTaXy

7.1 Tpe6oBaHus k cocTaBy komnnekra CU U TeXHNYeCKUX YCTPONCTB

7.1.1 CW, npumeHsiemMble Ans onpeaeneHus o6bema rasa, NpuBeAeHHOro K cTaHAapTHLIM YCIOBUSIM, U
3HeprocoAepXaHus NPUPOAHOro rasa:

- 06 beMa unmn o6 bemMHoro pacxoaa rasa npu pabounx ycnosusx;

- U3bbITOYHOrO M aTMocepHOro Unv abconoTHOrO AaBIEHUs rasa;

- TeMnepaTtypbl rasa;

- KOMMOHEHTHOTO CoCTaBa rasa Unu NITOTHOCTM rasa Npyu cTaHAapTHBIX YCNOBUSX;

- 9HeprocoaepkaHust (Npu HenocpeacTBEHHOM U3MEpPEHUN 3HeprocoAepkaHus), a Takke cpeicTsa
pervcTpauum n 06paboTkn MsmepuTensHon uHopmalmu.

7.1.2 CoctaB komnnekta CU onpeaensitoT No COBOKYMHOCTU BENWUHYWH, Noasiexallx UsMepeHuto unu
pacdeTy Ans onpegeneHus obbema, a Tarke ucxogs U3 Tpebyemor TOUHOCTU BLINOMHEHWUS U3MEePEeHUIA U 3KO-
HOMUWYecKol LenecoobpasHoCTy.

PekomeHayeTcs NpUMeHeHUe CHETYMKOB-PacXoA0MepPOB C UMMYbCHBIMU BEIXOAHBIMU cUrHanamu, op-
MUPYEeMbIMU 311EKTPOHHBIMU 3rIEMeHTaMm1 (MUKpocxeMa, TpaH3nCTop, onTonapa), TUMbl KOTOPbIX NPUBEAEHbI B
3KCNNyaTauUuoHHON AOKYMEHTaUWUN Ha KOHKPETHBIA KOPPEKTOP MUIU BbluUCAIUTENbHOE YCTPOUCTBO. Mpu oTCyT-
CTBUM yKasaHHOW MHpopMaLmn cneayeT cornacoBaTh NPUMEHEHUe KOHKPETHOro cyeTuMKa-pacxogomepa ¢
N3roToBUTENEM KOPPEKTOPA UNN BBIYUCIIMTENBLHOMO YCTPOMCTBA.

7.1.3 B HeobxoauMMbIx cnydaax Ha Tpybonposoge Ans hopmMnpoBaHUsl He06X0AMMON CTPYKTYpPbI MOTOKa
nepen CY4ETYMKOM YCTaHABMUBAOT CTPYEBLINPSIMUTENN, YCTPOUCTBA NOArOTOBKU NMOTOKa, TypbynusaTopbl 1
Apyrue ycTpouncTsea.

[ns 3awmThl cyeT4MKa OT coaepKallnxcs B NPUPOAHOM rase CMOSTUCTLIX BELLECTB, Mbln, necka, MeTars-
NMYECKON OKannHbl, PXaBYnHbI U APYTUX TBEPAbIX YacTuL, crieayeT NPUMEHSATb rasoBble (unbTpbl.

[nsi yMeHbLUIeHUS1 3aCOPeHNs «Na3yx» poTaLMOHHbIE CHETYMKN PEKOMeHAYeTCsl ycTaHaBNMBaThb Ha Bep-
TUKanbHOM yuyacTke Tpybonposoaa ¢ NOTOKOM, HanpaBfieHHbIM CBEPXY BHU3.

7.1.4 PexkomeHgyeTcsa obecneunBatb BO3MOXHOCTb MOAKMOYeHUNA K Tpybonposoay aybnupyrowmx CU
napameTpoB rasa.

7.1.5 B cny4yasix HegoMyCTUMOCTU NpepbiBaHUA NOToKa rasa npu nposeaeHUn paboT, CBA3AHHBLIX C
OTKITHOYEHMEM UMY EMOHTaXKOM CHETUMKA, a TakKe € Lienbio HeAoNYLWEeHUA NOBPEXAEHUA cHEeTYUKA NPU NYCKO-
HanagoyHbIX paboTax Tpy6onposoa o6opyaytoT 6anacHom nuHueit. Mpn aTom o6ecnevnBaloT KOHTPOb rep-
METUYHOCTM NepekpbITUs 6ainacHo MUHUK.

7.2 YcTaHOBKa CH4ETYMKOB

7.2.1 CYeTYMK MOHTUPYIOT Ha AT B cOOTBETCTBUN C TPeBOBaAHUAMN TEXHUYECKON AOKYMEHTaLMN Ha KOH-
KpeTHBIN cHEeTYUK, YCTaHOBNEHHBLIMI NPy yTBepXAeHuU Tuna CU ana:

- AONYCTUMBIX OTKIOHEHWI BHYTPEHHNX AMaMeTpoB cHeTunka n UT;

- ONVH NpAMbIX ydacTkoB T oo 1 nocne cyeTymKa;

- cMelleHuns ocel cyeTumka nT;

- YINOBOro OTKIIOHEH WS OCU KOopryca CHeTUYMKa OT FOpU3OHTaNM Unnu sepTukani.

EcnunykasaHHble TpeboBaHWs He ykasaHbl U3rOTOBUTENIEM cHeTUMKa U He 06ecneyeHbl KOHCTPYKTUBHO, TO
BbIMOMHAOT cneayowune TpeboBaHus.

7.2.1.1 CyeTyuk ycTaHaBNMBaOT MEXAY ABYMS MPAMBIMA LUNUHAPUYecKnMn ydactkamun UT, nmetowm-
MW Kpyrrioe ceveHune Ao 1 nocrne cueTymka.

UT nepep cHeTUMKOM CUATAOT NPSAMBIM KPYrOBbIM LUMMHAPOM, ECIN pe3yrbTaTel USMEpPeHU He MeHee
yeTblpex BHYTPEHHUX ANaMeTPOoB, U3MEPEHHbIX Mo paBHbBIMU Yriiamu B CeHeHUAX HenocpeacTBeHHO nepea
CYETUMKOM U Ha paccToaHUM 2D 0T cyeTUMKa, ByayT OTNMYaTbCs OT cpeaHero AnameTtpaHe 6onee yemHa 1 %.

KoHTponb kpyrnoctu VT nocne cyeTynka NpoBOAMTCS MO pesynbTaTaM U3MePeHUn BHYTPEHHUX AnameT-
POB B CeYeHNU HernmocpeAcTBEHHO nocne cyeTyuka. PesynbTaThl USMEpeHUin He MeHee YeTbipex AMameTpoB,
N3MepeHHbIX Mo paBHbIMU yriiaMun, B 3TOM CEYEHUN He AOMKHBI OTNNYaTLCA OT cpedHero guameTpa bonee
yem Ha 2 %.

KoHTponb kpyrnoctn UT npoBogsAT TONbKo ANs TYPOUHHBIX M BUXPEBbLIX CHETYMKOB.

WT nocne cueTymka 1 Ha yyacTke nepe CHeTUMKOM, PAcronNoXeHHbI Ha paccTosHnM 6onee 2D, MOXHO
cYMTaTh LMAMHAPUYECKAM, €CMK 3TO NoATBEepXAaeTcs BU3yarnbHblM OCMOTPOM.
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Mo pesynbTatam UsmepeHnii COCTaBNAIOT akT USMEpPEHUs BHyTpeHHero AnameTpa UT B cooTBETCTBUN C
npunoxexHvem A.

BHyTpeHHuin anametp UT gonyckaeTcs onpeaensTe HENOCPEACTBEHHBIM U3MepPeHUeM UNuM MeToaoM
n3MepeHns HapyxHoro anametpa UT v TOMLWMHBI €70 CTEHKM C NOCNeAY oMM BbIYUCIIEHNEM.

Mpy HenocpeACTBEHHOM U3MePeHUN BHYTpeHHero guameTpa UT oTHocUTebHasA NorpeLlHocTb U3Mepu-
TenbHOro NHCTPYMeHTa He gorkHa npesblwath 0,3 %.

MorpelwHocTb N3MepUTEnbHbIX MHCTPYMEHTOB MPU U3MEPEHUU HapyXXHOro AuameTpa UT n TonwmHbl
CTEHKM BblbrparoT, ncxoas n3 HeobxoanMMocTy cobniogeHns yCnosus:

2 2
DH 2 h 2
— 165, +4—| 85 <0,3 %, 3
[D] o [DJ ’ ’ ®

roe D, — HapyxHblii (HOMUHaNLHEIA) AMameTp TpyGonposoaa;

h — HoOMUHanbHas TonwmMHa cTeHkn Tpybonposoaa;
8py, 8 — norpetuHocTn CU, nprMeHsieMbIX 41 onpeaeneHns HapyXHoro aguameTpa Tpybonposoga 1 Tonwwu-

Hbl CTEHKMU.

7.2.1.2 PesynbTaTbl U3MepeHuin BHyTpeHHero anametpa UT npusoasaT k Temnepatype 20 °C, ucnonb3sya
dopmyny (5.5) FTOCT 8.586.1.

7.2.1.3 BeicoTaycTyna nepes c4eTYNKOM He AormkHa npeseiwaTh 0,5 % BHYTpeHHero AnameTpa cHeT4n-
Ka Anst TYpOUHHBIX 1 BUXPEBBLIX U 1 % — ANt pOTALMOHHBIX CHETHUKOB.

BeicoTa ycTyna nocrne cueTunka He gorkHa npesbiwath 1 % BHYTpeHHero agnamerpa cyeTynka ans Typ-
BGUHHBIX M BUXPEBLIX U 2 % — AN pOTaLMOHHbIX CY4ETYMKOB.

7.2.1.4 B cnyvae npyMeHeHUs KOHYCHbIX NepexoAoB Ans conpsbkeHUa UT 1 cyeTumka X KOHCTPYKLUS U
reomeTpuyeckme pasMmepbl 4OMKHbI COOTBETCTBOBaThL TPeBOBAHUSAM TEXHUYECKON [OKYMEHTaLMMN HA KOHKpeT-
HbI CHETHUK.

7.2.1.5 TMpsambim yyactkom UT cunTatoT yyacTok Tpybbl, He coaepXXaliuii MECTHBIX COMPOTUBIIEHUIA U
COOTBETCTBYHOLMIA TpeboBaHnam 7.2.1.

Ha pacctosHumn 6onee 2D oT ycTaHoBNeHHOro cyetyuka UT MoxeT 6bITb cocTaBHbIM. Ecnun pasHuua ana-
MeTpoB cocTaBHbIX YacTen UT npesbiwaeT 1 %, To AonyckaeTca NpUMEHeHUe KOHYCHBIX Nepexoaos.

Pa3mMepbl KOHYCHBIX MepexoaoB AOTKHBI COOTBETCTBOBATL CleAyoLWUM YCOBUSIM:

1s%s1,1; @)
1

0<P2-01 0,2, (5)
K
rae D, n D, — 601bLUWA 1 MEeHbLUWI BHYTPEHHWE AnameTpbl KOHYCHOro NepexoAa COOTBETCTBEHHO;
L, — AnvHa KoHycHoro nepexoga.

KoHycHble nepexodbl, COOTBETCTBYHOLME BbiLUeyKa3aHHbIM YCIOBUSIM, HE CYMTAOT MECTHBIMU COMpPo-
TUBMEHUAMN.

MpumeHeHWe apyrnx KOHCTPYKLMIA KOHYCHBIX NEPEXOAOB ACMYCKAETCS, €CIN 3TO OFOBOPEHO B TEXHNYEC-
KO AOKYMEHTaLMN Ha KOHKPETHBIA CHETHMK.

7.2.2 [onyckaeTcs Ncnosnb3oBaTh A5 U3roTOBMNEHWS NpsambIX y4acTkoB VT ceapHble Tpy6bl npu ycno-
BUW, YTO LLIOB CBAPHBIX TPYD He siBNsieTCst cCrMpanbHbIM.

BbicoTa Banuka KonbLEBOro LWBa Ha BHYTPEHHEeR NoBepXHOCTU NpsamMoro yyactka UT 1 npsimoro wBsa
cBapHoro Tpybonposoda He AomkHa npesbiwaTts 0,005D Ha yvacTke UT anuHoi 2D nepep CYETYMKOM ©
0,01D — Ha yyacTke UT anuHol 2D, pacnofioxXeHHOM Mocie cyeTyumka.

3T TpeboBaHUs He PacCNPOCTPaHAIT Ha POTaLMOHHbIE cHeTYMKU. TpebGoBaHNs K By CBapHOTo LWBa U
ero pasmepam B crniyvae NPMMeHeHNs1 POTaLUOHHbIX CHETUMKOB He perfiameHTUPYHTCS.

7.2.3 YnnoTHUTeNbHble NPOKaaku He A0MKHbI BEICTYNaTh BO BHYTPEHHIOK NONocTb Tpybonposoaa.

PekomMeHayeMas TOMNLMHA NNOCKUX NPOKNagok — He 6onee 3 Mm.

7.2.4 [OnvHa npsambix yqacTkoB VT go 1 nocne cueTymka 4ormkHa COOTBETCTBOBATbL TpeboBaHusaMm, ycTa-
HOBMEHHbLIM N3roTOBUTENEM CHeTUNKA.
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B cnyyae oTcyTCTBUS 9TUX TpeBOBaHWIN B TEXHUYECKON AOKYMEHTaLIMN Ha CHETYUK ATMHA NPSAMOro y4YacT-
ka UT neped TYpOUHHBIMU U BUXPEBLIMU CHETUMKaMU JOMKHa 6bITb He MeHee 40D, a nocne CYHETYNKOB — He
meHee 5D.

Ons poTauMOHHBIX cHETYNKOB TpeboBaHus kK NpsAMbIM ydacTkam UT onpeagensitotest TpeboBaHUSAMU K
yctaHoske CU nasneHus n Temnepatypbl (cMm. 7.3, 7.4).

B cnyyae HecobntogeHus TpebosaHui K AnvHe NpsimblX y4acTkos UT ysen yyeTta A4ormkeH OblTb pekoH-
CTpyupoBaH, b0 aKCnepruMeHTanbHoO JOMKHO ObITh ONpPeaesieHo yToUHeHHoe 3HaveHune koadduumeHTa npe-
obpasoBaHus cyeTYnKa. PelieHne o HeobxoanMMOCTU NPOBEAEHUS PEKOHCTPYKLIMK UM SKCTIePUMEHTaNbHbIX
paBoT NPUHNMAIOT, MICXOASA U3 X TEXHUKO-3KOHOMUYECKOM LieriecoobpasHoCcTu.

KoathdpurumeHT npeobpasoBaHmsa cHeT4MKa onpedensitoT Mo MeToankaM, KOTOpble COrfacoBaHbl 3auHTe-
PEeCOBaHHbLIMW CTOPOHAMMU 1 YTBEPXKAEHbI OpraHamu FocyAapCTBEHHOM METPOIIOTMYECKON CMYXKObI.

7.2.5 [nsa cokpaleHus anuHel npsimoro yvactka AT nepen cuetymkom u cpopmMupoBaHnst Heo6xoaumMon
CTPYKTYPbI NOTOKA rasa gonyckaeTcs NpUMeHATb cneLnanbHble yCTpoicTBa (CTpyeBbinpAMUTEnd, Typbynuaa-
TOpbLI M AP.).

MecTo yCTaHOBKM 1 KOHCTPYKLMIO 3TUX YCTPONCTB BbIBUPaloT B COOTBETCTBUM C TpebOBaHUAMM TEXHU-
YeCcKON AOKYMEHTaLNN Ha KOHKPETHBIN CHETUNK.

Onsa TypBUHHBIX CHETYMKOB, €CNIN MHOE HE OTOBOPEHO B TEXHWUYECKOM JOKYMEHTaLMK, B Criyyae npumeHe-
HUSA cTpyeBsbIinpsaiMuTenei Tuna «LWnpeHkens» anvHa yqactka UT mexay cHeTYMKOM 1 CTpyeBbINpsMUTenem
AomkHa ObiTb He MeHee 4D, B cnyvae NMpUMEHeHWs1 ApYrMX CTPYEBLINPSMUTENENA U YCTPOUCTB NOAroTOBKA
noToKa, KOHCTPYKUMSA koTopbix NpuBegeHa B FTOCT 8.586.1 (npunoxeHue E) — He meHee 5D. YcTpoicTBo
noarotosku Tuna «LLnpeHkens» MoxeT BbITb YCTAHOBMEHO HENOCpPeACTBEHHO NOcne ConpoTuBneHust. Paccto-
SIHWE Mexay 6nvXXanwmMm conpoTUBEHNEM, YCTaHOBIIEHHBIM Nepes CTPYeBbINPSAMUTENIEM U YCTPOMNCTBOM
NOAroTOBKM NOTOKA APYTMX TUMOB, U TYPOUHHBIM pacxo4oMepoM AOIMKHO BbITb He meHee 18D.

7.2.6 MpunpumeHeHUn dunbTpa ero KOHCTPYKLMA AomkHa obecneymBaTh cTeneHb OMUCTKU rasa, Heob-
XOAMMYHO ANs1 HopMarbHON paboTbl cyeTyMKa.

7.3 U3mepeHue paBneHuns

7.3.1 AbBcontoTHoe AaBreHre nsamepsiemMoro rasa P onpeaensioT o4HUM U3 criegyroLwmnx cnocobos:

- HemocpeacTBEHHbIM U3MEpEHUEM;

- 110 cymMMe u3bbiTouHoro P, M aTMocdepHoro Pg AaBneHus rasa

P=P,+ Ps. (6)

7.3.1.1 AbGcontoTHOe 1 U3bbITOMHOE AaBMeHWe rasa U3MepsitoT NpeocbpasoBaTenamm gasneHns Noboro
npuHLMNa 4eACTBUS.

7.3.1.2 ATmocdpepHoe faBneHe N3MepsitoT B MecTe pacnonoXeHns usmepuTtenbHoro npeobpasosaTte-
N n36bITOMHOTO AaBMNEHWS, eCnK NocNeaHUA pasMeLLeH B 3aMKHYTOM NPOCTPaHCTBE, NPU HaNM4Mm B HEM pas-
PeXeHNA UNU M3BLITOYHOrO AaBneHus (Hagaysa), CO3AABAEMOro cuUCTeMamy BEHTUIISILMK M KOHAM-
LMOHNPOBAHMS.

7.3.2 OTBepcTUe ANA oT6opa AaBneHusn

7.3.2.1 OTBepcTue ansioT6opa gaBneHns 4ns ropusoHTanbHbIX M BepTUKaNbHbIX TPYOONpoBOAOR AOMK-
Ho BbITb pacrnonoxeHo paavasnsHo. MNPy ropu3oHTaNLHOM pacronoXxeHnn TpybonpoBoga 3To OTBEpPCTUE
AO0IKHO BbITh pasMeLLieHO B BEPXHEN NOSoBUHe cedeHus Tpybonposoaa.

7.3.2.2 MecTo 0TBEpPCTUS ANsi 0TOOPA AaBNEHUA KOHKPETHOTO TUNa cyeTYMKa ykasaHo B 7.3.3.

7.3.2.3 JaeneHue oT6upatoT Yepes LMIMHAPUYecKoe oTBepcTne Uni nas. KpomMkn oTBepCTUiA UNasoB He
AOMKHBI UMETb 3ayceHUeB. s NMUKBMAaUnM 3ayceHLeB Uin 3aanpoB AoNycKaeTca CKpyriieHue BHYTpeHHeN
KPOMKM OTBEpCTUA paguycom He 6onee 1/10 ero guameTtpa.

HepoBHOCTW Ha BHYTpPEeHHe NOBEPXHOCTM OTBEPCTUSA 1 Nas3a UMK Ha cTeHKe Tpybonposoaa B6IM3N HUX
He gonyckatoTcsi. COOTBETCTBME HacTosILLeMy TPeBOoBaHMo NpOBepsAoT BU3yaribHO.

7.3.2.4 [QuameTp unnuHapU4ecknx oTBEpPCTUA Anst oTOopa AaBNeHUs A0IDKEH YAOBNETBOPSTL OAHOBPe-
MeHHO ABYM YCroBUsM: BbITb MeHbLUe unn pasHbiM 0,130 1 He npeBbIlwaTh 13 MM.

Mpw onpeaeneHun guameTpa OTBEPCTUS YUUTLIBAIOT BO3MOXHOCTb €70 3acOopeHnUsl U HeobxoauMocCTb
obecneveHnss yaooBNeTBOPUTENbHBIX AMHAMUYECKNX XapakTepucTuk. PekomeHayeTcs BblbuMpaTb gnameTp
0TBepCTUs Ans oTbopa AaBneHus He MeHee 3 U He bonee 10 Mmm. OTBepCTUE [OIMKHO BbITL LUNMHAPUYECKUM Ha
ANVHe He MeHee O4HOro BHYTPEHHEro AnameTpa OTBepPCTUSl NPU U3MEePEHNA OT BHYTPeHHeR cTeHKkun Tpybonpo-
BOAA.
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LLnpuHa nasa B HanpaBneHWM NoTokKa rasa AomkHa 6biTs He MeHee 2 MM, a rnybuHa nasa — He MeHee ero
LWMpUHBL. MroLwaab ceveHns nasa gorkHa 6biTh B npegenax ot 10 o 80 mm2.

7.3.3 MecTo oTBepcTUs Ansi oT60pa AaBneHns

7.3.3.1 MecTo oTBepcTUS 4na 0T6opa AaBMNEHMS NPY NMPUMEHEHUN TYPBUHHOTO cHeTYMKa A0IDKHO BbiTb
pacnornoxeHo B HENOCPeACTBEHHON BNMU30CTM OT KpbIfibHaTKU B KOPMyCe cHeTYMKa.

Ecnu KoHCTpYKUMs cHeTUYMKA He NpegycMaTpuBaeT OTBepcTUsl Ans oTbopa AaBneHus U B TEXHUYECKON
OOKYMEHTaL MM OTCYTCTBYET MHpOPMaLNS O MECTE ero pacnosiokeHus, To gonyckaeTca nposoanTb oT6op aas-
neHus B TpybonpoBoae nepes cHETYMKOM Ha paccTosiHuu He bonee 3D n He meHee 1D oT BXxogHoro chnaHua
cyeTymKa.

7.3.3.2 [nsa poTauMoHHOTro cHeTYMKa 0TOOP AaBneHUst NPOBOASAT B KOpNyce cHeTyuKka, ecnum aTo npeay-
CMOTPEHO €ro KOHCTPYKLNEN.

[onyckaeTcsa mecTo oT6opa AaBneHust pacnonaraTthb A0 UK MOCHe cHeTumKa Ha pacctosHum ot 1D ao 3D
OT Kopnyca cyeT4uKa.

7.3.3.3 [nsa BnxpeBoro cuetumka oTbop AaBneHUs NpoBOAAT B KOPIyce cHeTYNKa, €CnN 3TO NpeaycMoT-
PEHO ero KOHCTPYKLUEN.

LonyckaeTcs MecTo 0TGOpa AaBneHUs pacnonaraTb Ha NPSIMOM ydacTke Tpy6onpoBoaa Ha paccTosHUA
He 6onee 5D BblLLEe UK HXKE NO NOTOKY OT 06TekaemMoro Tena, ecilv MHOe He OrOBOPEHO B TEXHUYECKOW AOKY-
MEHTaLMN Ha CHETYNK KOHKPETHOTO TMNa.

7.3.4 CoeaguHuTenbHble TPYOKMU (MUHUK)

7.3.4.1 CoeaunHutensHble Tpybku CU naBneHus v nepenaga AaBneHust A0ILKHbI UMETb YKNOH K FrOPU30OH-
Tanu He MeHee 1:12. BHyTpeHHee ceueHue coeaMHUTEeNbHbIX TPYOOK AOMKHO BbiTb OAUHAKOBBLIM NO BCEN UX
ANvHe, a AnamMeTp ceveHns JomKkeH bbiTb 0T 6 4o 15 MM.

7.3.4.2 Matepuan coeguUHUTENbHBLIX TPYOOK OOMKEeH ObITb KOPPO3UOHHO-CTONKUM NO OTHOLUEHUIO K
NU3MepsieMOMY rasy, ero KoHAeHcaTty U COMyTCTBYHOLLIMM KOMMOHEHTaM (MeTaHo, MNKONb U Ap.).

7.3.4.3 [OnvHa coeanHUTenbHbIX IMHUIA — B cooTBeTcTBUN ¢ TOCT 8.586.5.

7.4 U3mepeHue TemnepaTtypbl rasa

7.4.1 TemnepaTypy rasa UsmepsitoT TepmMomeTpamm Nioboro NpMHLUMNa AencTeums.

7.4.2 TepmoanHamMu4eckyto TemnepaTtypy rasa onpeaensioT no copmyne

T=27315+1. )

7.4.3 TMpn ncnonb3oBaHUM TYPOUHHBIX 1 POTALMOHHBIX CHETYMKOB TeMNepaTypy rasa U3MepsitoT B UX
Kopryce, eCriv 3T0 NPedyCcMOTPEHO UX KOHCTPYKLUMER, UK Ha NPAMOM y4acTke Tpybonposoga Ao wunu nocne
cyeTymka. MNpu 3TOM paccTosiHUe MeXay CHETUMKOM U TEPMOMETPOM AOMKHO ObITh B Npeaenax oT 2D ao 5D
(ecnu apyrvue BapuaHTbl yCTaHOBKA TEPMOMETPa He OrOBOPEHbI B TEXHUYECKOW AOKYMEHTaLMM Ha CHETYUK KOH-
KpeTHoro Tuna).

Mpu Mcnonb3oBaHNM BUXPEBLIX CHETYNKOB TEMNePaTypy rasa usMepsoT nocne Tena obTekaHnsa B Kopny-
ce cYeTYMKa, ecriv 3TO NPEeAYCMOTPEHO UX KOHCTPYKLMER, Ui Ha NPSIMOM yYacTke Tpy6onpoBoaa Ha paccTos-
HUK He 6onee 6D nocrne cyeT4YUKa.

7.4.4 YyscTBUTENbLHLINA 3NEMeHT NpeobpasoBaTena TepMoMeTpa AoMKeH ObiTe NOrpy>xeH B Tpybonpo-
BOA Ha rny6uHy o1 0,30 0 0,7D.

7.4.5 YyBcTBUTENbHLIA 3NEMeHT NpeobpasoBatena TemMnepaTypbl 4omkeH ObiTb yCTaHOBMEH Hemno-
cpeAcTBEHHO B TpyGonpoBoa unu B runb3y (KapMaH), AnameTp KoTopol AosmkeH 6biTb He 6onee 0,13D. Jonyc-
KaeTcs yBenMyeHue gnameTpa rnb3abl 4nA tepmomeTtpa 4o 1/3D, ecnm oHa ycTaHOBREHa Ha NPSIMOM y4acTke
nocrne cyeT4YMKa Ha pacctosiHum oT 3D ao 5D.

7.4.6 Mpn ycTaHoBKe YyBCTBUTENbHOMO anemMeHTa npeobpasoBaTens TeMnepaTypbl B b3y AOIDKEH
6bITb 0BecneyeH HageXHbl TENIOBOW KOHTaKT. [na obecneyeHns TENNOBOro KOHTaKTa rMrb3y 3anosHAT,
Hanpumep XMaKMM Macriom.

7.4.7 YyBcTBUTENbHLIA 3NeMeHT npeobpa3osaTtenst TepMoMeTpa AOMMKEH pacnonaratbecsa paguanbHo
OTHOCUTENbLHO Tpy6onposoaa.

HonyckaeTcsi HakMoOHHas ycTaHOBKa TepMOMETpa UK ero ycTaHoBKa B U3rnbe koneHa no ocu Tpybonpo-
BOAa.

Ha Tpy6onpoBogax guameTpom oT 50 go 100 MM gonyckaeTca ycTaHOBKa TepMOMeTpa B pacluMpuTerne,
pasMeLleHHOM Ha paccTosiHim oT 3D fo 7D nocne cyeTynka. leoMeTpudeckue pasMmepbl pacluMpuTens 40MmK-
Hbl 06ecneYnBaTh BbiNonHeHUe TpeboBaHni 7.4.4 n7.4.5. CxeMa pacnonoXeHns YyBCTBUTENbHOIO 3neMeHTa
npeobpasoBaTtens TemnepaTypbl NoKasaHa Ha pucyHke 1.

8
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PuncyHok 1 — Cxema pacnonoxeHusi YyBCTBUTENBHOIO 3NeMeHTa Npeobpa3oBaTens TEMNepaTyphl: @ — paguansHoe;
6 — HaKMNoHHOe; 8 — B paclumpuTere; 2 — B uarnbe KoneHa

7.5 N3mepeHue NMOTHOCTU, cOCTaBa U yAeNbHOW 06 beMHON TeNNOThI CrOpaHUA rasa

7.5.1 U3mepeHUe NNOTHOCTU raza npu pabouux ycnoBusax

N3mepeHne NNOTHOCTK ra3a Npu paboumx yCroBUAX NPOBOAAT B COOTBETCTBUN C TpeGOBaHNSIMUN TEXHU-
YeCcKON AOKYMEHTaLUn Ha NpUMeHAeMble NAIOTHOMEPHI.

Onsa nsmepeHns NAOTHOCTH U3MepAEMOro rasa B pabounx yCnoBuax AonyckaeTcs NpMMeHeHne NioTHo-
MepoB noboro TUna, y4nTbiBaoLWnX U3MeHeHWe cocTaBa rasa, ero TeMnepartypy v aasneHune B MecTe usmepe-
HUS.

OTcnexuBaHne U3SMeHeHWA NIoTHOCTU rasza obecnevnsaroT cosgaHueMm nNoToka rasayepes 4yBCTBUTENb-
HbIA 3rIeMeHT MroTHoMepa

YcTpoiicTBa, NprMeHsieMble Ha BXoae NIIoTHOMePOB A5l 04MCTKM Mpo6 oT npumecei (punbTpel M ocyLLn-
Tenu), He AOMKHEl U3MEHATL OCHOBHOW COCTaB N3MepsIeMoro rasa

PaccrosiHne mexay cHeTYNKOM 1 NpoboOTHOPHEIM YCTPOWCTBOM MIIOTHOMEpPA UW €ro YyBCTBUTESTbHbIM
anemMeHTOM, B crlydae UxX pasmelleHus HernocpeacTseHHo B VT, AomkHO 6bITb He MeHee MUHUManbHO HeoBbXo-
ANMOI ONVHBI NPSIMOTo ydacTka. B aToM cnyyae nckrovaeTes BIIMSHUE UCKaXXeHWA CTPYKTYPbI NoToKa rasa,
06yCnoBneHHbIX yCTaHOBKOW NPOB00TOOPHOro yCTPOMCTBA NI0THOMEpPa U ero YyBCTBUTENbHOTO 3NeMeHTa
B UT, Ha NokasaHns cHeTymnka.

B ob6weM cnyyae gasneHve n TemnepaTtypa, a cnegosatenbHo, Y MAOTHOCTL rasa B YyBCTBUTENbHOM
aremMeHTe NNoTHOMEpPa OTNNYAIOTCA OT 3HaYEHU 3TUX NapamMeTpPoB B MecTe 0TGOpa AaBneHus U U3MepeHus
TemnepaTypsl.

MokasaHWA NNOTHOMepa KOpPeKTUPYOT Ha pasHOCTb (A) AaBNeHUIA U TemnepaTyp B NIIOTHOMepe N Mec-
Tax ux otbopa no dopmyne
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_pTy _ A-ATIT
P=po—o2=pp——

, (®)
poT ®1-aplp

rae p, T, p — MAOTHOCTb, TepMoAMHaMU4eckas Temnepatypa U gaBneHue U3Mepsaemoro rasas Toukax otéopa
nNpo6bl COOTBETCTBEHHO;
Po» Tg, Pp — MINIOTHOCTL, TépMOAMHAMUYECKas TeMnepaTypau AaBNeHne rasa B YyBCTBUTENIbHOM 3/1eMeHTe
NroTHOMEpa COOTBETCTBEHHO;

Ap =p— po;

AT=T—T,.

7.5.2 U3mepeHUe NNOTHOCTMU rasa Npu cTaHAaPTHbIX YCNOBUAX

7.5.2.1 TINoTHOCTb rasa Npu cTaH4apTHBIX YCIIOBUSIX U3MEPAIOT UNN PACCUYNUTLIBAIOT KOCBEHHBIM METO-
OOM Mo U3BECTHOMY KOMNOHEHTHOMY COCTaBy.

7.5.2.2 [na onpeaeneHna NSIOTHOCTU rasa nNpu cTaHg4apTHLIX YCNOBUAX NPUMEHSIIOT NOTOYHbIE NNOTHO-
Mepbl Mo6oro TUMa, NoKazaHUA KOTOPbIX HE 3aBUCAT OT U3MEHEHU TemnepaTypbl ¥ AaBlEeHUs KOHTpPonupye-
MOW 1 OKpy>atoLLleit cpeabl, a Takke He U3MEHSIIOT CTPYKTYpy noToka. flonyckaeTca onpeaensitb MioTHOCTb
rasa npv ctaHgapTHbIX yenosusax no FOCT 17310.

7.5.2.3 MecTto oT60pa npo6 aomkHo 6bITb 060pyAcBaHO Ha TpyBonpoBoae B coOOTBETCTBUM € TpeboBa-
HUamn FOCT 18917.

7.5.2.4 PacyeT NfI0THOCTU KOCBEHHBIM METOA0M M0 U3BECTHOMY KOMNOHEHTHOMY COCTaBY BhIMOSTHAIOT B
cootBeTcTBUM ¢ TOCT 30319.1.

7.5.2.5 YacTtoTy onpeaeneHuns NiIOTHOCTU p, NPU CTaHAAPTHLIX YCNOBUSX YCTaHaBNMUBaloT, UCXOAs U3
TpeboBaHWUIA K NOrPeLUHOCTN €€ U3MEPEHUS U BO3MOXHBIX U3MEHEHWUIA 3HaueHUs NIOTHOCTU MexXAay nHTepsarna-
MU n3me peHuin. Yucno npob n 3a 0THETHLIN Nepyuo BpeMeHN Npy A0BepUTENbLHON BEPOoATHOCTU P = 0,95 onpe-
AensioT no copmyne

9)

(074
n=1+exps—+
2B

rae n — Heobxogumoe Yncno npob;
C =2,82837,;
Z=21In(S/Ap,);
B =2,50960;
A =-8,04445,

a TaKke

m 2 —] m 2
zpci N Peci
s = |= m =1 (10)

)

m-1

rae S — cpeaHee kBagpatudeckoe oTknoHeHne (CKO);
Ap, — Tpebyemasn abCcontoTHas NOrpPeLIHOCTb U3MEPEHWUA P ;
m — Ha4vanbHoe Yncno npob (m > 4), Heobxognmoe ans onpeaenernsa CKO;
pe — NNOTHOCTb MPW CTaHAAPTHBIX YCAOBUSX i~ MPobkl.

Mony4eHHoe 3HaYeHne oKpyrnsloT 4o Grvkailero Lenoro Yncna.

7.5.3 OnpepeneHne KOMNOHEHTHOIO cocTaBa rasa

7.5.3.1 KoMnoHeHTHbIV cocTaB rasa onpegenstoT xpomaTorpadumyeckum metogom no FOCT 23781.

7.5.3.2 TpebosaHusa koTbopy npod — noFOCT 18917.

7.5.4 OnpepeneHue yaenbHoi o6 beMHOM TENNOTbI CropaHus

7.5.4.1 OnpegeneHune yaenbHol o6beMHo TennoTbl cropaHus raza — no FOCT P 8.577. Mpu Hens-
BECTHOM NOMTHOM KOMNOHEHTHOM COCTaBe rasa gonyckaeTcs onpeaensTh BbICLUYIO U HASLWYIO yAENbHYH Tenno-
Ty cropaHusino FOCT 30319.1.

7.6 ONeKTPOHHbIe KOPPEKTOPbI U BLIYMUCTIUTENBbHbIE YCTPONCTBA

7.6.1 3neKTPOHHbIe KOPPEKTOPHI N BEIMUCIINUTENbHbIE YCTPOWNCTBA AOIPKHBEI aBTOMATUYECKN YyUMThIBaTb
OeNCTBUTENbHbIe 3HaYeHUA MapaMeTpoB rasa, apXMBMPOBaTb U COXPaHATbL 3HaYeHUss o6bema rasa B pabounx
1 cTaHAapTHBIX YCNOBUAX, @ Takke cpegHeapudMeTUYeckne 3Ha4yeHUs BblYUCIIEHHBIX U M3MepPEHHbIX napa-
MeTpoB rasa. IHTepBanbl BpemeHu (4ac, cyTku, Aekada, mecsl) 1 cnocobbl ocpegHeHus (cpeaHeapudgmeTu-
yeckue Unu cpegHeB3BeLUeHHbIe N0 06beMy) ycTaHaBNMBaOT 3aMHTEPEeCOoBaHHbIE CTOPOHBI.

10
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7.6.2 ONeKTpOHHbIE KOPPEKTOPbI U BLIYUCIIUTENbHbIE YCTPOMCTBA AOMKHBI BbIBOAUTL Ha TaGno unu
3KpaH MOHUTOpPA TeKyLMe 3HaYeHUs pacxoaa rasa B paboynx U ctaHaapTHLIX YCIIOBUAX, €ro Tekyllue napa-
MeTpbl (paboune gaBneHue u TemnepaTtypy 4, Npu HeoBXxoAUMOCTU, 3HeprocoaepKaHne, KOMMOHEHTHbIA
COCTaB rasa v Apyrue napametpsbl), a Takke 3HaueHus1 o6bEMOB rasa B pabounx U ctaHaapTHBIX YCNOBUSIX,
HaKOMMEeHHbIe C HapacTaloLWUM UTOTOM.

7.6.3 ONeKTpOoHHbIE KOPPEKTOPLI U BblUUCIUTENbHbIE YCTPOWCTBA AOMKHLI 06GecneunBaTh BbIBOA Ha
npUHTEp 4NN pacneyaTki apXMBHON U UTOrOBOM MHGOPMaLMK HenocpeaCTBEHHO UMK NOCPEACTBOM YCTPOUCTB
npuema/nepeaaqn nHcbopmaumm (nepeHoCHoro ycTpoinctea c6opa nHgpopmMaumm, KomnbtoTepa uT.n.).

7.6.4 B 3neKTPOHHBIX KOPPEKTOPaX U BBIMUCIIMTENbHBIX YCTPOUCTBAX A0IKHA 6bITb NpeaycMOoTpeHa Bo3-
MOXHOCTb 3aLUTbl apXUBHOW MHPOPMaLIMK OT UCKAXKEHUS KaK C YNPaBrisiioLen NaHenn, Tak v ¢ yaaneHHoro
TepMuHana.

8 MNoaroToBKa K U3MepeHUaAM 1 ux npoeegeHue

8.1 Mepea namepeHNAMN NPOBEPAIOT COOTBETCTBUE YCIIOBUW BbINOMHEHUS U3MEPEHUI TpeboBaHUAM
pasgena 6 HacToAWMX Npasun.

8.2 CWU npusoasat B pabovee coctosiHue. MNpu NpMMeHeHUN 3NEeKTPOHHOIO KOppeKTopa U BblMUCU-
TENbHOro YCTPOWMCTBA B €ro NaMATb BBOAAT HEobXoANMYI0 HOpMaLMIo 0 NapaMeTpax U XxapakTepucTukax
CW, UT, a Taicke 0 punsnydeckux napameTpax rasa.

8.3 MopaxniovatoT UT K UCTOMHNKY n3mepsiemMoro rasa. [ns HegonyLeHnsi NoBpeXxaeHna cHeTynka npu
nyckoHanago4HbIx paboTax 3anyck cHeTynka Ha pabounii pexxum npu Hanuuum banacHoro rasonposoaga npo-
BOAAT B crieaytoLleit nocneaosaTenbHOCTA:

a) oTKpblBatoT GanacHbI rasonpoBoA v NoAatoT ras Ha 06bekT noTpebutens rasa B TpeGyeMom pexu-
Me aKcnnyaTauuu;

6) nnaBHO OTKPbIBAKOT 3aMOPHOE YCTPOMCTBO Ha BXOAE CHETUMKA U 3aMONHAT ra3onpoBoa U cHeTUYMK
rasom o paboyero gasneHus (Npy 3TOM pekomeHayeTcs, 4To6bl CKOPOCTb MOBLILEHUS AaBNEHUA HE NPEBbI-
wana 35 klMa/c);

B) NMaBHO OTKPLIBAKOT 3aMOpPHOE YCTPOWCTBO Ha BbIXOAE CHeTHMKA, HE A0NYCKas Pe3KUX CKAYKOB pacXo-
[arasau nHeBMoyaapos;

r) NAaBHO 3aKpbIBalOT 3anopHoe yCTPoNCcTBO BalinacHoro rasonposoa.

Mpw 3anycke cyeTuMKa Ha paboumnin pexxum B criydae oTCyTCTBUS BalinacHoro razonposoga nocrneaosa-
TeNbHO BHIMOMHAT onepaLnm, ykasaHHble B nepedncrneHnsx 6) v ).

MpoBepsatT repMeTUYHOCTL BCEX Y3I0B, COEANHEHNA U 3aTeM MpoBoaaT nsMepeHus obbema rasa.

8.4 Mpwu Hanun4nm B coctaBe CU 3NeKTPOHHBIX KOPPEKTOPOB UMU BbIMUCIIUTENBHBIX YCTPOWCTB M3Mepe-
HUsI NPOBOASITCA aBTOMaTUYECKU.

8.5 B cnyvae otcyTcTBMA B cocTaBe CU aneKTpOHHBIX KOPPEKTOPOB UMM BbIYUCIINTENbHbIX YCTPONCTB B
npoLecce M3MEPEHUNA PErMCTPUPYIOT 3HAYEHUS N3MepseMbIX MapamMeTpos.

9 O6paboTka pe3ynbLTaToB U3MepeHUin

9.1 YpaBHeHus Ans pacyeta obbema rasa vV, numetoT BuA:
a) npu HenpepbIBHOM NpoLiecce U3MepeHnii napameTpoB rasa
- AN HENOCPEACTBEHHbIX 3MEPEHNIA NTOTHOCTM rasa Npu pabounx 1 cTaH4apTHBIX YCIOBUSAX

Tk %
Vo = [gLar = [Lav, (1)
TH Pe 4 Pe
roe q— MrHoBeHHOe 3HaYeHune pacxoaa,
T — BpeMA USMepeHus,
T, W T, — BpeMsA Havana n KoHUa BpeMeHN UBMEPEHNA;
- Npn onpedeneHnn N1O0THOCTU ra3a KOCBEHHbIM MeTO40M

pT,

av, (12)
TK

Tk Y
V., = qu_TdT =
Ty pcTK v, Pec

rae V, 1 V, — namepeHHbIn 06beM rasa, CooTBETCTBEHHO Ha Ha4arno v KOHel, BpeMeH/ U3MEPEHWI;
6) npv ancKkpeTHOM npoLecce U3MepeHUin napameTpoB rasa ¢ ydetom cpopmyn (11) n (12):

11
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Vv, =Zn:[A\/,~s—'] : (13)
i=1 ci
n T.P,
V. = AV, —< i | (14)
- £

rae AV; — o6beM rasa sa Bpems ocpeaHeHus napameTpoB rasa;
N — YACIO MHTEPBANoB OcCPeaHeHUs.
9.2 3HeprocopaepxaHue rasa E onpeaensaoT No usmepeHHoMy 3HaueHuo o6bema rasa, npuBeAeHHOro K
CTaHAapTHLIM YCIOBUSIM, MO hopmynie

E =3 (AVuHy) (15)
j=1

roe Hy; — Huswas obbeMHas yaenbHas TennoTa cropaHus rasa.

9.3 KoadpduuneHT cxumaemocturasa K paccuutoisatot no FOCT 30319.2. Mpu aTom AgonyckaeTcs npu-
MeHsITL crneayoLwme MeToabl pacyeTa koadduuneHTa cxumaemMmocTu:

- MoandmunpoBaHHbli MeToa NX19 moa.;

- MoAnduLmpoBaHHoe ypaBHeHue cocTossHus GERG—91 moga.;

- ypaBHeHue cocTosHnAa AGA8—92DC;

- ypaBHeHue coctosHna BHUL CMB.

MoaunduunposarHbii MeTog NX19 moa. nmognduumposaHHoe ypasHeHue coctoaHnsa GERG—91 moa.
MCMONbL3YT MPY HEU3BECTHOM MOSTHOM KOMMOHEHTHOM cocTaBe NpUpoAHOro rasa. PacyeT no ypaBHeHUsIM
coctosiHua AGA8-92DC n BHUL CMB moxeT BbITb NpoBeAeH TOMLKO NPy U3BECTHOM NMOSTHOM KOMMOHEHTHOM
cocTaBe rasa.

9.4 TMpu HanU4uu B cocTase y3na y4eTa BblMUCIIUTENbHOrO YCTPOUCTBA UMU 3NEKTPOHHOIO KoppeKkTopa u
CWnnoTtHocTu raza npv pabounx U cTaHgapTHBIX yCnoBusiX 06beM rasa npu cTaHgapTHEIX YCIIOBUAX aBTOMATK-
yecku paccuuTbiBaeTca no popmyne (13). 3HaveHUs o6bema rasa npu pabounx ycriosusix, a Taioke NoTHOCTU
rasanpuctaHgapTHbIX 1 pabounx yCrioBUsIX MOCTYNakoT B BblYMCUTENbHOE YCTPOWCTBO UIN 311EKT POHHBIN KOP-
pekTop B pearibHOM MacLuTabe BpemeHu.

9.5 lMpuHann4yMM B cocTase yara y4eTa BblYUCIIUTENbHOro YCTPONCTBA UM 3NEKTPOHHOMO KoppeKTopa n
CWU TemnepaTypbl, AaBNEHUS U NOMHOr0 KOMMNOHEHTHOro cocTaga rasa (Heobxoaumoro Ana pacyeTa Koaddpu-
LMeHTa cxumaemocTu) obbeM rasa npu cTaHaapTHbIX YCMOBUSIX aBTOMATUYECKW paccuuTbiBaeTca nNo
dopmyne (14).

3HayeHus o6bema rasa npu pabounx ycnoBusx AaBrneHus, TemnepaTtypbl 1 06beMHbIX UMM MOMAPHBIX
Jonei KOMNOHEHTOB rasa NocTynalwT B BbIMUCAUTENLHOE YCTPOWCTBO UITU 3NEKTPOHHBIN KOPPEKTOp B peanb-
HOM MacLuTabe BpemMeHu.

9.6 MpuHanuunn B cocTase y3na yyeTa BbIYUCIUTENBHOTO YCTPONCTBA UM 3NEKTPOHHOIO KOppeKTopa v
CW temnepaTypbl, AaBNEHUS U NIOTHOCTU rasa Npu cTaHAApPTHLIX YCNoBUAX o6beM rasa npu ctaH4apTHBIX
YyCNoBuUAX asToMaTU4eCcKn paccuntelisaeTca no popmyne (14).

3HaveHua o6bema rasa npu pabounx ycrnoBusix, 4aBfieHNUsl, TEMNepaTyphbl, a Takke NOTHOCTU rasa npu
CTaHAApPTHBLIX YCNOBUAX NOCTYNAIOT B BLIYUCNNTENBbHOE YCTPOUCTBO UM SNEKTPOHHBLIA KOPPEKTOP B peansHOM
mMacwTabe BpeMeHW, a 3Ha4YeHNA MONAPHBIX UM 0O BLEMHBIX A0NE AUoKcMaa yriepoaa u azota (Heobxoau-
MbIX A4nA pacyeTa kosdduumeHTa ckMMaeMoCcTn) cHMTalOT YCIIOBHO-NMOCTOAHHBIMU BENUYMHAMU, KOTOpble
nepuoan4eckn KOPPEKTUPYIOT HA OCHOBE pe3ynbTaToB aHanM3a cocTaBa rasa.

Ecnu B npouecce NpoBOAUMBIX U3MEPEHWUIA 3HAYEHUSI MOJISIPHBIX UM 06 beMHbIX fionei aAuokeuaa yrie-
poAa v as3oTa He BbIXOAAT 3a NpeAenbl yCTaHOBNEHHOTO Auana3soHa OTKIoHEeHUI, 3apuKCMpoBaHHOTO B MPOTO-
Kone 3anHTepecoBaHHbIX CTOPOH (A0rOBOpP Ha NOCTaBKy rasa), TO KOPPEKTUPOBKY He NPOBOAST.

9.7 Ecnu B BbIMUCIUTENbHOE YCTPOWCTBO UMW 3NEKTPOHHBIA KOPPEKTOP 3HaYeHWUs AaBneHus, Temnepa-
Typbl 1 06bema rasa npu paboumnx ycnosuax NOCTynaloT B peanbHOM MacluTabe BpeMeHu, a NNOTHOCTb rasa
npuv cTaHAAPTHBIX YCNOBUAX U COCTaB rasa ABNAITCA YCNOBHO-NOCTOSIHHBIMUY BEfTMYMHAMK 32 UHTepBasn nsme-
peHuid, To o6beM rasa nNpu cTaHAapTHLIX YCOBUAX paccuuTbiBaeTcs no cdopmyne (14). MNpu 3ToM AOMKHO
BbINOMNHATLCA creayloLee ycnosue:

";_;‘_’c 100 < 2exp{a + b [In(wg )] + ¢ [IN(wg )17}, (16)
Pc

raep Z — 3Ha4eHne NNMOTHOCTMU rada npu CTaHAapTHBIX YCINOBUAX, MPUHATOE 3a YCITOBHO-NMOCTOAHHYHO BEJTUHUHY;
pc. — cpeaHee 3HavYeHMe NSIOTHOCTM NPW CTaHA4aPTHLIX YCOBNAX 3a MHTepBan n3MepeHui;

12
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©g — NPeAEen OTKNOHEHUA 3HaYEHUs pacxoaa OT ero cpeiHero 3Ha4eHus 3a UHTepearn nsmepeHns, %;
a=ay+a,In(P)+alin(P)

2
a=Y%a;T/;
j=0
— _ T .
273,15’
b =0,25;
c¢=-0,072.

3HaueHus koahpuLMeHToB a; npueeaeHbI B Tabnuue 2.

Ta6nuuya 2— 3HavyeHus koappuUneHTos ay

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 3HaueHVe OKPYrsoT 40 BTOPOro AeCATUYHOIO 3HaKa.

B tabnuue B.1 (npunoxeHue B) npreeaeHbl CripaBoYHble 3Ha4YeHUs npeAenbHo AoMYCTUMbBIX OTHOCKU-
TenbHbIX OTKIMOHEHMWI NNOTHOCTU rasa Npu cTaHAapTHLIX YCNOBUSX (B MPOLEHTaxX) OT 3HAYEHUA, MPUHATOrO 3a
YCINOBHO-NOCTOSAHHYO BEMUYUHY, paccyuTaHHble No NpaBom YacTu ycrnosus (16).

MpumeuyaHwne—[lonyckaeTcss NPOBepKy ycrnoBus (16) BbINONHATE Ha CTaguu BBOJA yana ydera rasa B
3KCMNyaTaumio ¢ NCMoNb30BaHMEM OXMAAEMbIX UM NPOrHO3UPYEMbIX 3Ha4YEHWI Ha OCHOBE paHee BbIMONTHEHHbIX U3Mepe-
HUIM Unn oBLLMX 3HaHKI 06 YCNOBKAX M3MEpeHnii. B aTom criyuae B akTe NpoBepKM COCTOSHUSI M MPUMEHEHUS! CPeaCcTB U3-
mMepeHuli u cobniogennst TpeboBaHuii HacTosiwmx npaeun (cm. 10.3) genaeTcsi COOTBETCTBYIOWAS 3aNNChb.

Ecnnycnosue (16)He BbINONHSETCA, TO Heo6xoanM nepepacyeT o6bema rasa npy ctaHaapTHbIX YCoBU-
SIX B COOTBETCTBUM C NPOLEaYPOH, U3OXKEHHON B NPUNOXKEHUN B, NyHKT B.2.

9.8 Mpwu oTcyTeTBUK B cocTaBe CU aNeKTPOHHBIX KOPPEKTOPOB WX BbIUMCIUTENbHBIX YCTPOMCTB Ha
BYMaXKHbIX WU 3MEKTPOHHBIX Anarpammax (UKCUpYoT 3HaYeHUs NepeMeHHbIX NapaMeTpoB 1 BhIMONHAIOT
pacyeT obbema rasa rnpu cTaHaapTHbIX yCnosuax V, no dopmyne

n P
Ve =D AV, - (17)
i=1 Pci
nnm
n 7.
Vo= Ay, Pile (18)
i=1 chle

rae n — Y1UCno CeKTOPOB, Ha KOTopble pasbrBatoT AgnarpaMMbl C 3anMCbio NepeMeHHbIX NapameTpoB 3a oT4eT-
HbI Nepuoa.

B npouecce 06paboTkM pesynbTaToB U3MEPEeHUA BO3MOXHA AOMONMHUTENIbHAA NOrpewwHoCcTb pacyera
obbema rasa, obycnosneHHas sameron oopmyn (11) 1 (12) Ha dopmynbl (17) 1 (18).

Onsa ycTpaHeHns norpeLHocTn HeobXoAUMO:

- pa3buTb gnarpammbl Ha CEKTOPSI, Fe OTKIIOHEH S MapaMeTPOB NOTOoKa rasa oT UX cpeaHNX 3HaYeHU He
npesbiwatoT 7 %, nnu

- MPUMEHWUTb NpOorpaMMHbIe CPeACTBa, NO3BONALLME NPOBOAUTL 06paboTKy Anarpamm Ha ByMaxKHbIX
UM 3MNeKTPOHHBIX HOCUTENSIX C peanunaaunein YNCNEHHOro MHTerpupoBanns ypasHeHuin (11) n (12), unu

- NMPOBOANTL U3MepeHUs NPU CTabUNN3NPOBaHHEBIX A4aBNeHMW, TEMMepaType U CoCTaBe rasa.

Mpu pacxoxgeHnn 3HaveHUn mexay nokasaHusammn CU n s3HaueHsaMN yCroBHO-MOCTOSIHHBIX apaMeTpoB
(aTMocdepHoe gaBneHue, NAI0THOCTL rasa Npu cTaHAapPTHBIX YCIOBUAX, 06 bEMHbIE 1N MOSISAPHBIE A0S KOM-
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MOHEHTOB I'838) 3a npegensl gonyckaembiX OTKSIOHEHUA, Heobxoaumo NpPoBeCTU KOPPEKTUPOBKY yCnoB-
HO-NOCTOAHHBIX NAapaMeTpoB.

10 MposBepka peannsauvmn MBU

10.1 Mposepky peanusauum MBU opraxbel FocyaapcTBeHHON MeTPOMOrM4Yeckoi cryx6bl Unu MeTpono-
rudeckue cnyx6bl lopuanyYecknx NnL, akkpeaUTOBaHHbIe Ha NpaBo aTtTecTauun MBW, nposoasr:

- Nepea nyckoM yana ydeTa B aKcryaTaLuto;

- rocne pekoHCTPpYKLUM y3na yyeTa.

[lononHuTenbHyo NpoBepky NPOBOAAT MO pelleHno apBuTpaxHOro cyaa B CMOPHBIX Criydasax mMexay
MOCTaBLLMKOM U NoTpebuTenem.

B npouecce askcnnyatauun CU meTponornyeckune cryx6el topuandeckmx nuu, obecnevnsatoT KOHTPOMb
3a cobntogeHneM 1 BelnonHeHneM Tpe6GoBaHMil HacTOALWMX NpaBui.

10.2 [Mpu npoBeaeHnn NnpoBepkn peanusaumn MBU yctaHasnusatoT:

- HanuM4me aKkra usMepeHusi BHyTpeHHero gnametpa UT (B COOTBETCTBUM C NPUNOXeHnEM A);

- Hanu4une TexHN4ecKnx ornucaHnin u (Mnn) pykoBoaAcTB no akcnnyatauun CU;

- COOTBETCTBUE YCMOBWIA MPOBEAEHNS M3MepeH i TpeboBaHUAM pasaenos 4 1 6;

- cooTBeTCTBUE MoHTaxa CU 1 BcrniomoraTensHoro 06opyaosaHus TpeboBaHUsAM MOHTaXHO-3KCnyaTa-
LUMOHHON AOKYMeHTaLun Unv pasgena 7;

- COOTBETCTBME MOHTaXa coeauHUTENbHbIX NHUIA CU TpeboBaHusamM pasgena 7;

- COOTBETCTBUE NPAMbIX Y4aCTKOB N3MepUTENbHBIX TPYBoNpoBoaos TpeboBaHNaAM pasaena 7;

- COOTBETCTBUE anroputma obpaboTku pes3ynbTaToB U3MepeHuii 1 pacyeTa o6bema NpMpoaHOro rasa
MpyU OTCYTCTBUM BBIYUCIIUTENBHOrO YCTPOUCTBa TpeboBaHnsaM pasgena 9.

10.3 Mo peaynbTatam nposepkun peanusauym MBU cocTaBnaAoT akT NpoBepKN COCTOAHMSA U NMPpUMEHEHUs
CPeAcTB n3mepeHnii n cobnogeHns TpeboBaHUA HacTOSALWMX NPaBUM B COOTBETCTBUN C NpunioxeHnem B.

11 KoHTponb TOYHOCTU pe3ynbTaToB U3MEepPeHUn

11.1 MpumeHsiemble CU AOMKHBI NPOATU rOCyAapCTBEHHbIE UCTIbITAHUA 4115 Lienen yTBepXXaAeHUsa Tuna B
cooTBeTcTBMM ¢ [P 50.2.009.

11.2 Mpumensiemble CU noanexat noBepke opraHamu locyaapCTBEHHON METPONOrMYeckon cnyxoel B
nopsigke, yctaHosneHHom MNP 50.2.006.

11.3 CW, npumeHsiemble 4na usMepeHus u pacdeta obbema 1 aHeprocogepxaHns NPUPOAHOro rasa,
DOMXKHBI UMeTb AeNCTBYIOLWME CBUAETENbCTBA O MOBEPKE UMW MOBEpUTENbHOE KNENMO U 3KCNyaTUpoBaThCA B
COOTBETCTBUN C TP€BOBAHNAMM TEXHUYECKON AOKYMEHTALMMN.

MepuoguyHocTb noBepkn CU gomkHa cooTBETCTBOBaTbL MEXMOBEPOUYHLIM UHTEPBanaM, yCTaHOBMEH-
HbIM Npn yTBEpXAeHUN TUna CU.

CW, npumeHsaeMble Ans KOHTPONA Nepenaga AaBfieHus Ha cyeTunke, cTpyeBbinpamutene U punbTpe,
DOSKHBI UMEeTb AeNCTBYIOLWMIA cepTudukaT o KanubpoBke M noBepke.

11.4 N3mepuTenbHbIE KOMMIEKCHI UM CUCTEMBI, 3aHeCeHHbIe B FocyaapcTBeHHbI peectp CU, noane-
Xat noBepke B COOTBETCTBUMN C METOAMKaMUN NMOBepKX, paspaboTaHHbIMK Npu yTBepxaeHun Tuna CA.

11.5 Ha TypBUHHBIX U pOTaALMOHHBIX CHETYUKaX, hUNbTPe U CTpyeBbINpsMUTENe Heo6xoanMo nepuoan-
YeCKN KOHTPONUPOBaTL U3MEHeHWe nepenaaa AaBeHUs.

Ecnu B TexHW4ecKon JOKYMEHTAaLMW U3roTOBUTENS OTCYTCTBYET MHopMauma o npoueaype KOHTPons
TEeXHUYECKOro COCTOsIHUSI KOHKPETHBIX CU 1 06opyaoBaHus, To crielyeT pyKOBOACTBOBaTLCA CNEAYIOLWNM.

Ecnu ¢ Te4eHneM BpeMeHU B NpoLiecce 3KcnnyaTauun nepenaj gasneHnin Ha cueTynke 6onee yem Ha
50 % npeBbICUT AOoNyCKaeMoe 3HaYeHWe, TO MPOU3OLLIIO UMK 3acCOopeHNe NPOTOYHON YacTn, N 3arpasHeHue,
WM U3HOC NOALWMNHUKOB cYeTUYMKa, NMMbo MMeeTcs MHOWM AedhekT, NPUBOAALLNIA K TOPMOXKEHWNIO €10 NOABUKHBIX
YyacTeit. B aToM cnyyae formkHbI 6bITb NpoBeAeHbl paboTbl N0 TEXHUYECKOMY 06CNYXUBAHWUIO CHETYMKA UMW ero
PEMOHTY.

C uenbto obecneyeHns 4OCTAaTOYHON CTeneHn 04MCTKU rasza 6e3 yHoca YacTul, U punbTpytoLlero maTte-
puana, a Takke KOHTPOIA CTeneHn 3acopeHuns razoBoro punbTpa HeobxoanuMo cneauTb 3a Tem, YTobbl nepe-
naa AaBneHns Ha ceTyaTbiX unbTpax He npeBbiwwan 5000 Ma, Ha BONOCAHBIX N € CUHTETUYECKUM DUNLTPYIO-
wum marepnanom — 10000 Ma.

[1ns KOHTPONA 3@ YNCTOTOM CTPYEBLINPAMUTENA pekoMeHAyeTcA Npu Hanbonee xapakTepHbIX pexumMax
paboTbl cueTHMKa 3ahUKCMPOBaTh B HAYaNbHBIM Nepyuo aKcnyaTauum CTpyesbINnpsMUTENs nepenag Aasne-
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HUA U 3Ha4YeHUs NNOTHOCTU U pacxofa rasa. Ecnu nepenag aaesneHus Ha ctpyesbinpsamutene Ha 10 % npesbl-
WaeT gonyckaeMoe 3HavyeHue, HeobXxoAMMO NPOBECTMU Ero OHUCTKY.
Honyckaemoe 3HauyeHue nepenaga AaBrieHUs Ap Ha cHETYUKE U CTPyeBbINPAMUTENE ANl KOHKPETHbIX
pa6ounx ycnosui (P, p . 1 q) paccuuTeiBalOT No hopmyre
2
pcP 9 , (19)
PepPp \dp

Ap =Ap,

roe ¢ — 3Ha4yeHue pacxopa rasa;
Ap, — nepenap AaBrieHWi, pernameHTUPOBaHHbIA B TEXHUHECKOW AOKYMeHTaLuu;
Pp, Pep NG, — 3HAYEHWs AaBIIeHUs, NNOTHOCTU rasa Npu CTaHAapTHBIX YCIOBUAX U pacxoAarasa, Al KOTOpbIX
pernaMmeHTUpOBaHbI MNOTEPU AaBMNEHUS.

B KavecTBe 3HaueHU BenUuMH Ap,, Py, p, U q, MoryT 6bITb UCMONb30BaHbl 3ahUKCUpPOBaHHbIE B
HauanbHbIW Nepuoa akcnnyaTauMm obopyaoBaHus pesynbTaTbl UsMepeHuid nepenaaa 4aBneHus, 4asneHns n
NAOTHOCTW Frasa Npu cTaHAapTHLIX YCIIOBUSIX U pacxoda rasa npu Hambonee xapakTepHbIX pexumax paboThbl
cyeT4uKa.

AnansmepeHnii nepenaga AaBNeHUsi MOXXHO NPUMEHATL AudmaHoMeTpbl Mo6oro Tuna. KoHTponb nepe-
naga gaBneHusa Ha CTpyeBbInpsiMUTene 1 (hunbTpe AonyckaeTcsl NPOBOAUTL C MOMOLLBIO AaTYMKOB Nepenana
OaBneHnst MHOMKaTOPHOro TUna.

OTBepcTusa ana MsmepeHusa nepenaga AaBneHUs! Ha TYPOUHHBIX U POTALMOHHBIX CHETYMKAX AOMKHbI
6bITb pasmMelleHbl Ha TpybonpoBoae B cooTBETCTBUM ¢ TpeboBaHuamn 7.3.3.117.3.3.2.

OTBepcTuA ANs namepeHna nepenaga AaBneHust Ha unbTpe U CTpyeBbINpAMUTENe AOMKHBI 6bITb pac-
NONoOXeHbl B COOTBETCTBUN C pEKOMEHAALUMSIMU 3KCNNyaTaLMOHHON AOKYMEHTaLUN.

12 OnpepeneHve NOrpPeELLHOCTH

12.1 OGLWue nonoxeHun

12.1.1 3a npeaen norpewHocTn usmepeHuii obbema rasa, NPUBEAEHHONO K CTaHAapTHLIM YCIIOBUSIM, U
3HeprocoaepKaHus rno kaxkaon peanvsauum gaHHo MBU npuHumaroT Hanbonbluee 3Ha4eHNe OTHOCUTENBHOMN
MOrpeLLUHOCTN U3MEPEHINI B pearnbHbIX YCIOBUAX SKCNNyaTauum ysna yyeTa rasa.

B cniyyae pacyeTta o6bema rasa, NnpuseAeHHOro K CTaHAapTHLIM YCOBUAM, NO U3MEPEHHBIM 3HAYEHUSAM
obbema, NNOTHOCTM rasa nNpy pabounx u cTaHAapTHBIX YCNoBUAX (CM. hopmyny (1)) pacyeTbl BLIMOSTHAOT Npu
HanMeHbLUeM 3Ha4veHM paboyero guanasoHa pacxoaa, ecnu norpewHocty CU NNoTHOCTU 3aAaHbl 3Ha4YeHUEM
OTHOCUTEIbHON UMK MPUBEAEHHON NOrPeLIHOCTH.

B cnyyae pacyeTa obbema rasa, npue4eHHOro K CTaHAapTHLIM YCNOBUSM, MO U3MEPEeHHbIM 3HaYEHUSIM
obbema, TeMnepaTypbl, AABEHUS U pacCCHNTaHHOMY KO3 DULIMEHTY CKMMaeMocTu rasa (cMm. chopmyny (2))
pacyeT MOrpeLHOCT X BLIMOSHSAIOT NPU HaUMEHbLUMX 3HavYeHUsX pabovero gnanasoHa pacxoaa, AaBneHns n
TemnepaTypbl rasa.

JonyckaeTca NorpeLHocTb M3MepeHuin obbema rasa, NpMBeAeHHOro K CTaH4apTHLIM YCIOBUAM, onpe-
OenATb No pesynbTaTam M3MepeHUn NnapameTPOB rasa ¢ NoMOLLbIO KOPPEKTopa UIN BBIMUCIIMTENBHOIO YCTPOU-
cTBa. ANropUTMbl BbIYMCIIEHWIA MOTPELUHOCTU A0MKHbI COOTBETCTBOBATL TPEBOBaHUSIM HACTOALMX NPaBU.

12.1.2 MMpouenypa pacyeta OTHOCUTENLHOW NOrPELHOCTA U3MEPEHUIA NPU OrpaHUYeHHON UCXOAHON
nHgpopmaumm B cootTBeTcTBUM ¢ PMIT 62 onuncaHa B HacTowem pasaene.

12.1.3 OTHOCUTESbHYIO MOTPeWHOCTb U3MepeHusa §,, napametpa y, 06yCMoBMEHHYI0 OCHOBHOWM
norpetuHocTbio CU, B npoLieHTax, paccHuThIBaloT No hopmynam:

- Npu n3BecTHoM abcontoTHOW norpewHocTn CU

5. = 2 100, (20)
y

oy =

rae A, — abcoroTHas NorpeLHoCTb U3MePeHUs NapameTpa;
y — AeNCTBUTENbHOE 3HaYeHne U3MepaeMoro napameTpa;
- NPY N3BECTHON NpMBEAEHHOW OCHOBHOW NorpewwHocTn CU, ecnun HopMmupytollee sHaveHne usmepsemo-
ro napameTpa paBHO AvanasoHy wkans CU
—. Y8~ ¥u
Soy =Y T, (21)
rae y — npuBeAeHHas norpewHocTb, %;
¥, — MaKcumarbHoe 3HauyeHne MsmepsemMoro napameTpa;
¥,, — MUHUMAarbHOEe 3HaYeHne U3MepAemMoro napameTpa;
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- NP U3BECTHOW NpUBEAEHHOW OCHOBHO NorpeluHocTn CU, ecnu Hopmupyowee sHadeHne namepaemo-
ro napameTtpa paBHO BepxHeMy npegesy usmepeHuin CA

Soy = 122 (22)
Yoy
12.1.4 OTHOCUTENbHYO AOMOSTHUTESIbHYIO MOTPELUHOCTb §,, U3MepeHUin napameTpa y BcneacTsue
OTKNOHeHUs ycrnosuii akcnnyaTtauun CU ot HopmanbHbix no FOCT 8.395 paccuuTbiBaloT no hopmynam:
- MPY HOPMUPOBaHUN NPeAEeNIoB AONYCKaeMbIX 3HaYEHWI NOrPELLHOCTH NPU HAUBOIbLLIMX OTKITOHEHUAX
BHeLHeN BNuALWen BeNUYUHBLI OT HOPMUPOBAHHOIO 3HAYEHUs!
6, =39

- A - . Ys Y
ny on = 7“100 =y, /" (23)

y

rae SO'A, A'q, Yo — OTHoCcUTeNbHasA, abconoTHasA n npusegeHHasa A0NONMHUTENbHbIE NOrPEeLHOCTI;
Yg — MakcnumasnbHoe 3Ha4eHue nsmepaemoro napameTpa;
Yy — MUHnManbHoe 3Ha4eHne usmMepaemMoro napameTpa,;

- NPW HOPMUPOBAHWUM NPEAENOB AOMNYCKAEMbIX 3Ha4eHUI KO3 DULIMEHTOB BANAHUS
- = AX, = AXp, Ay - AXp ye—Yu (24)
8, = O _—=—.—=100 = y, —-——%,
ny o.A AX AX y A AX y

rae 8, , — npeaen AonyckaemblX 3Ha4EHNA AOMONMHUTENbHOW OTHOCUTESILHOM MOTPELHOCTU NPU OTKNOHEHUN
BNUAIOLWEN BEMIMYUHBI HA 3HaYeHue AX;
A, — npepen AonyckaemblX 3HauYeHUn JONONHUTENbHON abComnoTHON NOrPELUHOCTU NPU OTKITOHEeHWUN
BIMSAIOLWWEN BEMUYUHBI Ha 3HaYeHne AX;
Y, — Npeden aonyckaemblx 3HaYeHUA JONOHUTENBbHOW NPUBEAEHHON NOTPELHOCTHA NPY OTKIIOHEHUM
BrUsIIOLLEN BEIMYUHBI Ha 3HaYeHue AX, HOPMUPOBAHHOE OT pa3HOCTU NpeaerioB U3MEPEHNIA;
AX |, — OTKIOHeHe BHeLLHel BNuatoLLieid BENIUYUHBI OT HOPMAnbHOTO 3HAaYeHUs;
AX — AnanasoH NsMeHeHWs BHeLLHe N BNnaoLWen BeMYMHbl, 415 KOTOPOro HOpMUPOBaH nNpeaen agonon-
HUTENbHOM NOrPELLHOCTU.
12.1.5 OTHoCUTENbHY!O NOrPELIHOCTL U3MEPEHUI 5, NapaMeTpa y ¢ y4eTOM AOMNONHUTENbHBIX U OCHOB-
Hon norpewHocTn CU paccuuTbiBaloT No popmyne

n 05
_| <2 2
5y = {Soy + Zaﬂ.}’ijl ; (25)
f

rae N — YUCIOo BAMSIOLNX BENUYNH;
8,,, — AONOMHUTENbHAast OTHOCUTESbHAs NOrPeLHOCTb OT /-1 BAUsItoLWen BeNnYMHbI.
12.1.6 Ecnu anga nsmepeHns napameTpa y NPUMEHSIIOT nocrieoBaTeNbHO CoeIMHEeHHbIE U3MepUTenb-
Hble NPUBOPEI, Y KOTOPbIX BXOAHOW BENMYMHON KaXA0ro NocneayoLero CnyXXuT BbIXogHas BennynHa npeabl-
AYLLET0, TO OTHOCUTESBHY!IO MOTPELIHOCTbL U3MEPEHNS 5, 3TOro NapameTpa onpeensitoT no dopmyne

n 0,5
5, = [;eﬁi] : (26)

rae n — Y1Cno nocneaoBaTebHO CoeAMHEHHBIX M3MepUTEbHbIX MPUEoPOoB.
12.1.7 Ecnu napameTp rasa y NnpuHAT 3a YCIOBHO-NOCTOSIHHYIO BEMIMYMHY, onpeaensiemyo Kak

BYi

= Ymax + ¥Ymin
y > :
TO MOrPEeLHOCTL §, 3TOTO NapameTpa y paccunTbIBatOT No popmyre
5,705
5, =|8% + (—y max ¥ min 100] , (27)

Ymax t Ymin

rae 8, — norpelwHocTs CH, nprMeHsiemMoro Ans onpeAeneHns ananasoHa U3SMeHeHs napameTpa y.

12.1.8 TorpeluHocTb NapameTpa y, onpeaensiemMoro KOCBEHHbIM METOAO0M, CBA3AHHBLIM yHKLIMOHaNb-
HOW 3aBUCUMOCTbIO C NapameTpamu y; (HanpuMep ¢ TeMnepaTypoi, JaBeHNeM, KOMMOHEHTHLIM COCTaBOM)
Y =F(Y4, Y5 --., ¥p), paccuuteiBaot no hopmyne
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05
" ,
=52 252
&y = |:6MF +2.9 yiayf} ’ (28)
i
rae &, — MeToauyeckas MorpeLHocTb yHKLMOHaMBLHON 3aBUCUMOCTY;
8,; — NOTPeLHOCTb U3MePEeHNS i- o USMepAeMOoro napameTpa;
9 ,; — Ko3bPULMEHT BAMAHMSA i-ro M3MepsAeMoro napameTpa Ha BeIMi1Hy onpeaensemoro napameTpa y.

KoatbdpuLMeHT BNKsIHAA 3 ; paccunTLIBatOT No hopmyrie

8

=F, L (29)
y
rae Fj; — 4acTHas nponssoaHas yHKUMM F no napameTpy y;.
Ecnu HensBecTHa MaTemaTudeckas B3anMOCBA3b NapameTpa y ¢ napameTpamu y; unu audgepeHumnpo-
BaHuWe pyHKUMN F 3aTpyaHeHo, TO KOB(MULIMEHT BIIMSHIAA 3 ,; paccuuTbIBatoT No dopmyne
) vi = ﬂ . h s (30)
Ay; y
rae Ay — U3MeHeHWe onpeaenseMoronapamerpa y npyuusmMeHeHn sMepseMoro napameTpaHa sHadeHue Ay ;.
3HadeHne Ay; pekomeHayeTcs BblbupaTh He Bonee 3HaveHns abCcoMtOTHOM NOrpeLLHoCTM NapameTpa.
12.1.9 3Havawmx undp YNCNEHHOTO 3HAYEHWS MOTPELLUHOCTN N3MepPeHNsa AOMKHO BbITb He 6oree ABYX.
Mpw aTOM TPETWI paspsa (HeykasblBaeMblil MaaLWnA) oKpYristoT B 60MbLUYIO CTOPOHY.
12.2 dopMynbl pacuyeTa NorpeLHoOCTU
12.2.1 TMpu oTtcytcTBUM B cocTase CU anekTPOHHbBIX KOPPEKTOPOB MU BBIYUCTIUTESBHBIX YCTPOUCTB
OTHOCUTENbHYIO MOrpeLHOCTL &y, M3MepeHus oGbema rasa, NpBeAeHHOro K CTaHAapTHBIM YCIIOBUSM, pac-
CYMTLIBAIOT NO hopMynam:
- NPV NPSIMOM MeToAe U3MePEHUIA NOTHOCTU rasa npu paboumnx ycnosusix

By, =185 + 8 + 1%, (31)

- Npyv onpeaeneHnn NIOTHOCTU ra3a NpW 3agaHHbIX AaBMeHUn, TemnepaType U koadduumeHTe cxuMae-
MOCTH

Sy, = {80 +9288 + 9787 + %)™, (32)

rae 8, — OTHOCUTENbHAsA MOrPELLHOCTb CHEeTUNKA;
8,, — OTHOCUTEeNbHas NOrPELUHOCTL U3MEePEHMUIA NNOTHOCTU ra3a NpU CTaHAaPTHBIX YCOBUAX;
8, — OTHOCUTEeNbHas MOrPELIHOCTb U3MEPEHUs NNOTHOCTU rasa Npu pabounx ycrnosusx;
8p — OTHOCUTerbHas NOrPeLHOCTbL U3MEPEHNS AaBNEHUsA rasa;
87 — OTHOCUTenbHas NOrpeLlHOCTb U3MEepPEeHNs TemnepaTypel rasa;
8 — OTHOCUTernbHas norpellHocTb onpeaeneHnsa koadguumeHTa CKMMaeMocTu rasa;
9 p — KoahbMUMeHT BNUsiHUSA AaBneHna Ha koaddULMEHT CKUMaeMOoCTU rasa;
3 1 — koabdULMEeHT BNMSHUA TemnepaTypbl rasa Ha ko3 duLMeHT CKUMaemMoCcTu rasa.
12.2.2 Tpwn Hanuuum B cocTaBe CU 3NeKTPOHHBIX KOPPEKTOPOB UMW BBIMUCAUTENBHBIX YCTPONCTB OTHO-
CUTESbHYI0 MOTPELUHOCTb &y, PaccuMTBIBAKOT MO dopmynam:
- B CIlyyae NpuMeHeHUst SNeKTPOHHLIX KOPPEKTOPOB UMW BbIYUCIIUTENbHLIX YCTPOWCTB, NOrpeLuHoCcTb
KOTOPbIX HOPMUPOBaHa C y4eTOM MOrpeLHocTe CpeacTB USMepeHuii BenuinH Pu T

_ 42 L 22, 22105
dy, = {8y +85 +3x } 7, (33)
rae 8, — OTHOCUTENbHas NOTPELLHOCTb BLIMUCITUTENLHOMO YCTPOCTBA;

- B Clly4ae NpuMeHeHUs 3N1EKTPOHHBLIX KOPPEKTOPOB UM BbIYUCIIUTENBHBIX YCTPOWCTB, MOrPELLHOCTb
KOTOpPbIX 5, HOPMUPOBAHA C YHETOM NOTPELIHOCTEN U3MepeHUs BenmiuH P, Tu Kunn p u p

— (82 , 52105
8y, = {8y + 821>, (34)
- B crlydae NpUMEHEHMUs SMEKTPOHHLIX KOPPEKTOPOB UMM BLIYUCIIUTENBHLIX YCTPOWCTB, NOrPeLlHOCTb

KOTOpPbIX &, HOPMUpPOBaHa 6e3 yueTa NorpewwHocTe CpeaCcTB U3MEPEHUI TapaMeTPoB NOToKa:
npv NPAMOM MeTo/le U3MepPeHUIA NNOTHOCTU rasa nNpu pabounx yenoBuax

= 2 2 2 2,05
8\/0 = {6\/ + 890 + 6p + 83} B (35)
npu onpegeneHnn NiOTHOCTU rasa Npu 3agaHHbIX AaBlieHUn, TeMnepartype u KOSCbeVILI.VIeHTe cKnumae-
MOCTU
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By, = {8y + 87 +9755, + 9787 +5¢)°°. (36)
12.2.3 lMorpelwHocTb 3HeprocoiepXXaHunsa 3¢ rasa paccuvTbIBaloT rno chopmyne
8 ={o0, +8, ) (37)

rae 6Hc — NorpeLwHoCTb onpeaeneHna y,qeanoﬁ 06beMHoM TENNOTHI cropaHud rasa.

12.3 CocraBnsoLiue NorpewHocTu!

12.3.1 lMorpeluHocTb U3MepeHns ob6beMa &, ycTaHaBNMBAIOT MO TEXHUYECKOW AOKYMEeHTaLun Ha cyeT-
YUK KOHKpeTHoro Tuna. B cnyvae otcyTcTBus MHpopmaLum o BenuuuHe 3, AornyckaeTcs Npu oueHKe norpeLu-
HOCTW U3mMepeHu obbema rasa B hopmynax (31)—(36) npumeHaTs BenuunHy 5, BMecTo Sy (rae 8, —norpew-
HOCTb U3MEepeHUs pacxoa rasa).

12.3.2 TMorpeluHoCTb 3MeKTPOHHOIo KOPPEeKTopa Unu BbIMUCIIMTESIbHOTO YCTPONCTBA §, yCTaHaBnMBeaoT
Mo TEXHUYECKON AoKYMeHTaLMn Ha C KOHKpeTHOro TUNa, NPy 3TOM NOrPeLLHoCTy Jy,, Bp ,0p, 87 paccyuTbIBaOT
C Y4ETOM MOrPELUHOCTU COOTBETCTBYIOLLIMX U3MEPUTENbHBIX KAHAIOB 3M1EKTPOHHOTO KOPPEKTopa UMW BbIMUCNN-
TenbLHOro yCTPOMUCTBA.

12.3.3 lorpeluHoCcTb U3MepeHus NNOTHOCTU rasa ch " SP (NpucTaHgapTHLIX M pabounx yCrnoBusax CooT-
BETCTBEHHO) ONpeAernsiioT C NOMOLLBIO NIIOTHOMEPOB MO TEXHUYECKOW JOKYMeHTaLUun Ha npumeHsemsble CA.
MorpewHocTb ch npyv KOCBEHHOM MeToAe namepeHuin paccuntoiBatoT no FOCT 30319.1.

12.3.4 lMorpelwHocTb U3mMepeHns abconoTHOro gasneHuns 8, npu npumeHeHnn CU abecontoTHoro aas-
neHna onpedensioT No TEXHUYECKON AoKYMeHTaLuMmn Ha kKoHkpeTHoe CU c yueToM TpeboBaHuin 12.1.2 — 12.1.7.

MorpewHocTb onpegeneHns abcontoTHOro AasneHns 5, nNpu npumeHeHn CU n3bbITouHOro AasneHus
paccyuTbIBaloT No hopmyne

5
_ J(Pu 22 (P 6 2 2 °
{2 s
P nolP

rae 8p — MOrPeLIHOCTL N3MepeHUsl N36bITOYHOTO AaBNeHMs;
8p, — MOTPELIHOCTb U3MePEHIs aTMOCHEPHOro AaBMeHMs.
MorpelHoCcTN M3MepeHUs N3BbITOYHOTO M aTMocdhepPHOro AaBneHns onpeaensoT N0 TEXHNYECKON AOKY-
MeHTauuu Ha npumeHsiemele CU ¢ ydeTom Tpebosanuin 12.1.2—12.1.7.
12.3.5 TorpeluHoCTb M3MEepeHUsI TemnepaTypbl rasa 8y paccHutbiBaioT no copmyne
05
2 ¢

05

100¢, —t,) | & Ay, Z '

5y = 1000 —t) | S o, {25%], (39)
27315+t |5\ Ve — Yy i=1

rae Ay; — abconoTHas NorpeLHocTb j-ro npubopa, Bxoasilero 8 komnnekt CU;
Ys;» Yw, — MakcumanbHoe 1 MUHMMarbHOE 3Ha4eHWUs AnanasoHa LWKaribl Uk BbIXOJHOTO curHana i-ro npubo-
pa, Bxogsauero B komnnekT CU;
87 — OTHoCUTenNbHbIE NorpewHocTyH i-ro npubopa, Bxoasuiero 8 komnnekt CU Temnepatypbil.
2.3.6 MorpelHocTb onpeaeneHns koadduLmeHTa CKUMaeMoCTU 8 paccuUTLIBaOT Mo hopmyne

— (82, <2 105

8 = (6° + SM) s (40)

rae 8 — metogunyeckasn NorpewHocTs pacyeTa koadduumeHTa cxnmaemoctn (cm. FOCT 30319.2, Tabnuua 1);

8,4 — MOTPELLHOCTL pacyeTa KoaduuMeHTa CkMMaeMocTu, CBA3aHHas C MOTPELHOCTLIO U3MepeHus uc-
XOOHbIX AaHHbIX.

3HaueHue 5, , onpeaensioT no popmynam:

- nNpu pacyeTe KoadduumeHTa CKMMaeMocTn No ypaBHeHUAM coctosiHust AGA8-92DC unn BHUL CMB
norOCT 30319.2

n 05
_ 2 2 41
dyn= [29)(]6)(;] , @)
i=1
raes y, — Ko3thDULIMEHT BNMSIHMS MOTbHOW NN 06bEeMHO 0NN i-rO KOMMOHEHTa ra3a Ha 3HaveHue koaddu-
LMeHTa CKMMaeMoCTy;
S x; — MOTPELIHOCTB onpefeneHns MONbHOWN UM 06 LEMHON AOMNM j-r0 KOMNOHEHTa rasa;

- npu pacyeTe koatduumeHTa ckumaemoct no metrogy NX19 mMoa. nnm no ypaBHEHUO COCTOSIHUS

GERG-91 moA. norpewwHocTs 8, , paccunTbiBatoT no hopmyne
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Sup= 95, 80 (42)
raes , — koadhPULIEHT BNUSHUA NNIOTHOCTU MPUPOAHOTO rasa Npy CTaHAapTHLIX YCNIOBUAX U dbukecmposaH-
HbIX 3HAYEHNSIX COAEpXaHWUsa a3oTa 1 Anokcuaa yrrepoaa Ha KodsddrUMeHT CXuMaeMocTy;

85, — MOrpeLHOCTb ONpeaerneH!s U3MepsieMbIX apamMeTpoB, NIOTHOCTY MPUPOAHOro rasa npu cTaHaapT-
HbIX YCMOBUAX U (PUKCUPOBAHHBIX 3HAYEHUSIX coaepXaHusi azoTa U AUoKcuaa yrnepoda cooT-
BETCTBEHHO.

12.3.7 KoadbdUuMeHTbI BINSHNA COOTBETCTBEHHO AaBMeHNs, TeMmnepaTypbl U MIIOTHOCTU 35,3 1 1 9.
paccunThiBaloT no hopmynam:

8, = 1-P % 43)
9r=1+TIL, (44)
9= Po 7 (45)

raeKp, Kt K, — JacTHble NponssoAHble KoadhduLneHTa cxumaemocTurasa Kno aasneHuio, Temnepartype
1 NIOTHOCTU COOTBETCTBEHHO.
3HaveHus koadbduuneHToBKp, Ky 1 Kf’, JonyckaeTtcs onpeaenaTtb no oopMmynam:

AK,
K, = AKe
p = A% (46)
AK:
K. = 8K
r =2 (a7)
Kk =2 (48)
P Ape

rae AP = 0,001 MMa; AT = 0,01K; Ap . = 0,0001 kr/M3 — npupalleHns AaBneHns, TemnepaTypbl U NIOTHOCTH
rasanpuv cTaHAapTHbIX YCIOBUSIX COOTBETCTBEHHO;
AKp — n3MeHeHUe 3HaueHus koadbpuLmeHTa CKMMagMoCTM NPU U3MEHEHUN AaBIeHUs Ha BeSIUnHY AP,
AKy — n3MeHeHuWe 3HaveHus koadduureHTa KMMaeMoCcT! NPY N3MEHEHUW TeMNepaTypbl Ha BENUYUHY
AT;
AK, — 13MeHeHwe 3HadYeHns koatpuLeHTa CKMMAeMOCTM NPpU U3MEHEHWUW NITOTHOCTV rasa Npu CTak-
AapTHBIX YCIOBUAX HAa BEMUYUHY Ap..
12.3.8 B guanasoHe 3Ha4yeHuin napameTtpos P <10 MlMa, 250 K< T <350K, 0,67 kr/m3 <p, < 0,82 kr/m3
Ans ko3t DULNEHTOB BUAHUSA OMNYCKAOTCHA 3HAYEHNA:

$p =1nMpu T2Tp; 87 =1npn T 2T7; 8, =0npu T 2T, , (49)
rae Tep, Tir, Ty, — MP@HUYHBIE 3HAYEHMS TEMMEPATYPbl ONPEAESIoT Mo 3aBUCHMOCTSIM:
3 .
Te= D aP, (50)
i=0
- _ (bo +hP),
Tir = 400 (1+5,P%) (51)
T, = 626,11—249,11P + ¢o + [-602,9 + 404,9P + ¢] p,,. (52)
KoadbduumeHTel a, b;, ¢;onpeaensiot no opMynam:
2 ;
a = Y a;pl; (53)
j=0
1 .
b =Y bipl; (%4)
j=0
3 ;
¢ = ZC:}'PI ) (55)
j=0

3HaveHus koahdpuumeHToB a; bij, Cj NpuBeaeHbI B Tabnuue 3.
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Tabnuuya 3 — 3HaueHns KOaPdULMEHTOB aj, by ¢

i j ay by Gy

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 MMorpeluHocTb yaensHON 06beMHON TENOThI CropaHus rasa oy onpeaenatotnolOCT 30319.1.

12.3.10 B cny4ae perucrpaunm sHavyeHuin napameTpoB rasa Ha 6yMaXHbIX (MeHTOYHBIX UM AUCKOBBIX
aunarpammax) Unm sneKTPoHHbIX HoCUTENsaX HeobXoANUMO YUUTBIBaTb CrieytoLmMe COCTaBNsioLme:

8, — MOrpeLLHOCTb onpeAeneHns MUHTepBana BpeMeHu, B TeHeHUe KOTOPOro paccHuThIBaloT obbemrasa;

8, — MorpewHocTb 06paboTku 3anucu napaMeTpos.

MorpelHoCcTU S, U &, CYMMUPYIOTCA C NOTPELIHOCTAIMU OnpeieNneHusi NapameTpoB rasa Kak criyqanHble.

MorpeliHocT 8, 1§, onpeaenaloT No TEXHUYECKON AOKYMEHTaLMM Ha KOHKPEeTHOe YyCTPONCTBO obpa-
GOTKM 3anucu.

12.3.11 TMpumMepsbl pacyeTa NOrpeLIHOCTEN U3MepeHUa 06bemMa NPUPOAHOro rasa, NPUBEAEHHOIO K CTaH-
NapTHBIM YCIIOBUSIM, W €ro 3HeprocoaepXaHus npuseaeHbl B NpUnoxeHun I,
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MpunoxeHune A
(o6a3aTenbHoe)

®dopma aKkTa U3MepeHUl BHYTpeHHero guametpa UT

AKT
N3MepPeHnn BHYTPEeHHEro gnameTpa uameputenbHoro Tpyéonposoaa

HaumMmeHoBaHWe NpeanpusaATUA, MeCcTo yCTaHOBKU

PesynbTaTthl uamepeHuin BHyTPEHHEro guameTpa nusmeputensHoro Tpybonposoaa:

HENOCPEeACTBEHHO Nepeg BX040M B CHETHNK Ha paccTosiHum 2D nepep, BXOA0M B CHETYUK
Dy = MM; D, = MM;
D, = MM; D, = MM;
D; = MM; D; = MM;
D, = MM; D, = MM;
D, = MM. D, = MM.
CpepgHuii anameTp nsmeputensHoro Tpybonposoaa MM
Hanbonbluee oTKNOHEeHWE pe3yrnbTaTa M3MepeHuii guameTpa OT ero CPEAHENO 3HaYEHUs %
HenocpeacTBEHHO Mocrie cHeTYMKa
D, = MM;
D, = MM;
D, = MM;
D, = MM,
DCp = MM.
CpegHuii anameTp nameputensHoro Tpybonposoga MM.
Hanbonbluee oTKNOHEHWe peaynbTaTa M3MepeHuli guameTpa OT ero CpeaHero 3HauyeHus %.

Vamepenusa npoBogunmch

HauMeHOBaHUe CpeacTBa 3MepeHun

C LeHOM genenus CO CPOKOM NOBEPKM A0 « » r.

OOMXHOCTL MpeacTaBnTens JIMYHAA NoANMUCH vwHULManNLI, pamunus
npeanpusaTUs Bnanenbua

M.T.

yucno, mecs, rog

21



NP 50.2.019—2006

MpunoxeHnwe b
(cnpaBo4Hoe)
HdononHuTenbHble cBeAeHUA

B.1 MpeaensHO 4oNyCTMMbIE OTHOCWTENbHbIE OTKITOHEHWS NIMOTHOCTM ra3a Npyu CTaHAAPTHBIX YCIIOBUSIX OT 3Haue-
HWI, MPUHSATBIX 3@ YCINOBHO-MOCTOSIHHYIO BENNUNHY, %

Ta6nwuua B.A

P
T o)
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 4,12 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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B.2 KoppextnpoBka nokasaHui BbIYUCIIUTENLHOrO yCTPONCTBA

Ecnm oTHocuTeNnbHOE OTKNOHEHWE NMOTHOCTM ra3a Npu CTaHAAPTHBIX YCNOBUSIX OT 3HaUEeHUs], MPUHSATOrO 3a YCIOB-
HO-MOCTOSIHHY 10 BENNYUHY, B NPOLEHTaX, NPEBbILLAET 3HAYEHUS, PaCCUMTaHHbIE NO NPaBon YacTu ycnoeus (16) unu npyee-
AenHble B Tabnuue b.1 (npunoxenuve b), To BLINOMNHAIOT NepepacyeT o6bema rasa Npu CTaHAAPTHLIX ycnoeusx V, no
topmyne

V.=V, (B.1)

roe V. — nokasaHue BblMMCIUTENBHOMO YCTPOWCTBA NN SMEKTPOHHOTO KOPPeKTopa;

K" — KoS(hDMLMEHT CRMMAEMOCTH ra3a, PaccHMTHIBAEMbI NPU CPeaHNX 3HAUYEHNAX AaBNEeHNSA N TeMnepaTypbl rasa,
aTakKe 3Ha4YeHui NNOTHOCTY ra3a Npuw CTaHAaPTHLIX YCNOBUAX, 06bEMHbIX MM MONAPHLIX AoNel gnokcuaa
yrnepopa v a3oTa B rase, NpUHSITLIX 3@ YCIIOBHO-MOCTOSIHHLIE BENWYMHBI NPK pacyeTe V,;

K — ko3hULMEHT CKXUMAeMOCTH raaa, pacCuUMTaHHbIN NPY CPEeAHNX 3HAYEHNSX AaBEHNSA U TeMnepaTypbl rasa, a
TaKXKE 3HAYEHN X NIIOTHOCTM NPY CTaHAAPTHbIX YCNOBUSIX, 06BEMHbIX UMW MONAPHLIX AOMEl AMoKcKaa yrnepo-
[a W a3oTa, U3MepPeHHbIX B MUHTEPBar BPEMEHM.,
Mpv STOM €Crn 3a MHTEpBar BPEMEHN U3MEPEHUI BbINO NPOBEAEHO HECKOSBKO N3MEePEeHUI, TO 3a 3Ha4YEHMne NIoT-
HOCTW rasa nNpu CTaHAaP THbIX YCIIOBUSIX NPUHUMAIOT B0 ee cpegHeapndmeTnyeckoe, NMGo ee cpeaHEeB3BELLEHHOE 3Ha-
yeHue.
CpepaHeB3BeLlleHHOe 3HaYeHUe NMNOTHOCTU ra3a Npy CTaHAAPTHLIX YCIOBUSIX MPUHUMAIOT, €CIN BbIMNOIHAETCS Che-
Jylouiee ycrosue:

Pei ~Pc
Pe

rae p, — cpegHeapudmMeTNHeCcKoe 3HaYEHKE NITOTHOCTY ra3a NPV CTaHAaPTHbIX YCIOBUSIX 3a UHTEPBAI U3MepPeHui;
pe — i€ 3HaYeHVe NNOTHOCTY NPY CTaHAAP THLIX YCIOBUSX 38 MHTEPBAar U3MEPEHUiA;
®q — MPpeaen OTKIIOHeHUs 3Ha4eHWs pacxoa OT ero CpeHero 3HaueHus 3a UHTepBan uamepenus, %;

2 L — T
a=ag+an(P)+ a[In(P)%a =da, T, T = ;
o + ailn(P) z[()],gu 27315

max 100 > exp {a + b [In(wg)] + c[ln(a)Q)]z} , (b.2)

2 .
b = by + biln(P) + b,[In(P)I'; by= Y b,;T’; ¢=-0,12.
j=0

3HaveHns kKoaPULNEHTOB a bij npuBeaeHsl B Tabnuue b.2.

ijv

Ta6nuua b.2

i j & by

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

PacueTHoe 3HaYeHne OKpYIIsioT 40 BTOPOro AeCATUYHOIO 3HakKa.
3HaueHns npeaernbHO AONYCTUMBIX OTHOCHTENbHBIX OTKIOHEHWIA NNOTHOCTY ra3a Npu CTaHAapTHbLIX YCNOBUAX OT
CpeaHero 3HaYeHus!, paccumMTaHHbIe NO NpaBov YacTum ycnoeusi (cm. b.2), npueeaersl B Tabnuue b.3.
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Tabnwuuya B.3

T el
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
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
293,15 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
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
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Cpe,que B3BeLEHHOE 3Ha4YeHNE NNOTHOCTU NPU CTaHOAPTHBIX YCINOBUAX p. PacCHMUTLIBAIOT NO cbopmyne

n n
* o’
Z VeiPei Z Vipei
== ywm p, = (6.3)
* i3
Vei 2V
!
Ecnu B npouecce n3aMmepeHuin OTKINOHEHUE cpeaHero atMocdepHOro AaBneHusi oT NPUHATONO 3a YCNOBHO-NOCTOSH-
HYI0 BeNM4mHy npesbiwaeT 0,001P, To KOPPEKTUPOBKY NOKa3aHUi BbIYUCNNTENBHOIO YCTPOMCTBA UIW SMEKTPOHHOIO KOp-
pekTopa V, npoeoadT no opmyre

Pc

.Ma\

Il
N
Il
EN

]

K*
Ve = V) ——, (b.4)
K P
rae P — cpeaHee abconoTHOE AaBneHue, paccUMTaHHOE C UCNONb30BaHUEM OTKOPPEKTMPOBAHHOIO aTMOCepHOro AaB-
neHvs;
P — cpegHee abconioTHOE AaBeHMe, PAaCCUMTAHHOE C UCMONb30BaAHWEM HEOTKOPPEKTUPOBAHHOIO aTMOoCcepHoro
OaBneHus.
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Mpunoxexnne B
(o6sa3aTenbHoe)

®dopma aKTa NnpoBepKU COCTOAHUA U NPUMEHEHUA CPEeACTB U3MepPeHUN
u cobniogeHnna Tpe6oBaHU HacTOSILLMX NpaBun

HaumeHoBaHue opraHa focyapcTBEHHOW METPONOrnyecKon Cnyxéel

AKT
NPOBepPKN COCTOAHNA U NPUMEHEHUs CPeACTB N3MepeHun n cobnaeHnn TpeboBaHnmn
MNP 50.2.019—2006

OoT « » r.

Ha

HaUMEHOBAHUE NPOBEPSIEMOro 06 bekTa

Appec:

OcHOBaHue: BBOA B 9KCMyaTaumio Nt PEKOHCTPYKLMS
HEHY)KHOE 3a4epKHYTh

1 lNepeveHb cpeacTB M3MEPEHUN:

2 Hanuuve n KoMNNeKTHOCTb TEXHUYECKON JOKYMEHTauuM Ha cpeacTBa M3MepeHuii M BcriomoratensHoe o6opygosaHve

NpuW OTCYTCTBUM yKa3aTb CPEACTBA U3MEPEHUI M BCriomoraTensHoe 06opyioBaHue, Ha KOTOpble OTCYTCTBYET JOKYMEHTaLs!

3 CocTosiHMe 1 ycnoBus akcrnnyataumm CpeacTs U3BMepeHnn

cooTBeTCTBUE/ HeCOOTBETCTBUE TPEBOBAHUAM TEXHUYECKOW AOKYMEHTaLUN,

YKasbIBaAOTCS AMANAa30HbI NU3MEHEHUs1 NAaPaMeTPOB OKPYXXalOLLIei 1 U3MepsiemMolt cpeabl

4 CoOTBETCTBME XapaKTepuUCTUK CPEACTB M3MEPEHUI YCTAHOBMEHHbIM TeXHUYeCkuM TpeGoBaHusiM u Tpeboeanuam

NP 50.2.019—2006

nepeyvncnuTb CPeAcTBa U3MEPEHUIA U yKalaTb: noBepeH/He noBepeH

5 lpepenbHble OTHOCUTESBbHBIE MOTPELHOCTU U3MEPEHUSA:

obbemarasa %

3HeprocogepxaHus rasa
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6 PesynbTathl npoBepku cobnioaeHun TpeGosanni MNP 50.2.019—2006:

MNP 50.2.019—2006

HaumeHoBaHue onepauum nposepku

HopmaTtusHbIi OOKYMEHT

CooTBeTcTBUE

Oa

Het

6.1 lMpaeunbHOCTL MOHTaXa cpeacte uamepe- | MNP
HUW, BCrMomoraTensHoro o6opyaoBaHWsA, n3mepu-

TeneHoro Tpy6onpoeoaa

50.2.019—2006, TexHnyeckas
AOKyMeHTauus

6.2 Anroputm 06paboTku pesynstaTtoB uamepe- | NP
HUIA (NPU OTCYTCTBUM BbIYUCIIMTENS)

50.2.019—2006, TexHn4eckas
AOKyMeHTauus

HOPME MOrPEWHOCTN N3MEPEHNI

6.3 CooTBeTCTBME yCTaHOBMNEHHbIX TpeboBaHuii | Hopma norpewHocTy namepeHni

nnn Qoroeop Ha noctaeky

6.4 MNepeveHb HapyLIEHUI N CPOKM NX YCTPAHEHUS:

3anonHAeTCA Npy HANUYUKU HAPYLIEHU N

7 BblBOAbI

MpepcenaTtenb KOMUCCUN
(npeacTtaeutens FMC)

nu4vHasa nognucke

MpepcraButenu:

NOCTABLLMK

UHUUMan.bl, pammnus

nudHaA noanuck

notpebutens

UHULUMAnNbI, paMunus

nudHasa noanuck

MHULMansl, amunus
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Mpunoxenve I’
(cnpaBouHoe)

MpuMepkl pacyeTa NorpewHocTel MsmepeHusa o6LeMa NPUPOAHOro raza,
NPUBEAEHHOro K CTaHAAPTHLIM YCIIOBUAM, U €ro 3HeprocoaepxaHus

.1 YcnoBus npoBeaeHna namepeHun

Mpumem, uto namepenune o6vema, NpMBEAEHHOIO K CTaHAAPTHLIM YCIIOBUSIM, U ONpeaeneHne SHeprocogepXxaHus
ra3a BbINOSHSIIOT Ha y3rne y4yeTa, COCTOSILLEM U3:

- CUETUMKA rasa ¢ BEpXHUM Npeaenom nsmepennii 400 m3/4, ¢ OTHOCMTENbHOM MOrPELHOCTLIO + 1% B AuanasoHe
0T 8000400 M3/uun +2 % — B AManaszone ot 40 go 80 m3/y;

- npeobpasoBaTens abcontoTHOro AaBneHusi C BepXHUM npeaenom uamepenuni 0,63 MMa n npueegeHHOM norpew-
HocThio + 0,25 %; AononHUTensHaa NOrpewHOCTL NpeobpasoBaTensi JaBNeHUs1 OT UBMEHEHNA TEMNEPaTyPbl OKPYXalo-
wen cpeabl Ha kaxable 20 °C coctaenset 0,025 % (P /P) + 0,125 %, HopmanbHbie yernosus nosepku npeobpasosartens
abCconoTHOTO JaBneHus: tHop =(20 £ 5)°C;

- NpeoBpasoBaTtens TeMnepaTypsl ¢ npeaenamu uamepenuin ot muHyc 50 °C go nntoc 50 °C n abcontoTHOW norpeLu-
HocTblo + (0,25 + 0,0035]1]) °C;

- BbIYMCIIMTENSA pacxona, OTHOCUTENbHAA NOTPELLHOCTL BLIMUCIIEHUI KOTOPOIO HE BLIXOAWT 3a Npeaensl gonyckae-
MbiIX 3Ha4veHur £ 0,02 %; npuBegeHHasn NOrpeLLHOCTb MO NOKa3aHUsIM U perncTpauum o6 bLEeMHOIo pacxoga v AaBneHns He
BbIXOAUT 32 npeaens! AonycTumbIx 3Ha4eHun 0,05 %, abconioTHas NorpelHoCTb Mo NokKasaHWsiM U perucTpauum Temnepa-
TYpbl HE BbIXOAWT 3a Npegensl 4oNyCTUMbIX 3Ha4eHun + 0,1 °C.

MamepsieMon cpeaor sIBNAeTCA NPUPOOHbIV ras, 4ns KOTOPOro U3BECTHO, YTO 3a BPeMsI U3MEePEHUIA:

- NNOTHOCTb rasa nNpu cTaHAapTHbIX YCNOBUSAX He n3MeHsieTcs u coctaenset 0,687; oTHocMTenbHasi NOrPeLIHOCTb
CIW, no nokasaHnsAM KOTOPOro YCTaHOBITEHO 3HaY€HKe NIIOTHOCTU NPU CTaHAAPTHLIX YCIOBUSIX, cocTaensieT + 0,25 %;

- cogepxaHue asoTa He nameHseTes u coctaenset 0,6 %, oTHocuTenbHast norpewHoctb CU, no nokasaHusim kOTo-
poro ycTaHOBMEHO 3Ha4YeHne coepaHua a3oTa B rase, coctaBnsieT + 3,5 %;

- cogepxkaHue auokcuaa yrnepoaa He uameHsieTcs u coctaenseT 1,2 %; oTHocutenbHas norpewHocts CU, no noka-
3aHWAIM KOTOPOro YCTAHOBIIEHO 3Ha4YEHNe cogepranns guokcmaa yrnepoaa e rase, cocraenset + 4,0 %.

Paboune napameTpel rasa:

- pacxog ot 70 Ao 350 m3/u;

- Temneparypa ot muHyc 10 °C go nnioc 10 °C;

- AaBnenwe ot 0,1 go 0,3 MMa.

Ycnoeusi pasmelennsi CU:

OaT4VK OABMEeHNs pacnonioxXeH B HeOTanMMBaemMom NMoMeLLeHu, rae TeMneparypa OKpyXatolen cpefibl MOXeT
U3MeHATLCA B npegenax ot £, ,=-20°C po ., = +28 °C.

.2 Pac4yeT OTHOCHMTENbHbLIX NOrpelHocTen

PesynbTartbl pac4eToR NOrpewHoCTM NpeacTaeneHbl B BUAE YMcen, OKPYrIeHHbIX 00 ABYX 3Havawmx undp. Mpu
3TOM TPETUI pa3psaa (HeyKa3biBaeMbl MNaALLIMIA) OKPYrnAoT B 6OMbLLYIO CTOPOHY.

r.2.1 Mpumem, 4To U3mepeHne obbema, NPMBEAEHHONO K CTaHAAPTHLIM YCIOBUSIM, U ONPEAENEHne 3Heprocoaep-
XaHWUA rasa NpoeoaUNock Npu Temnepatype f = 15 °C; gasneHun P = 0,15 MMa; pacxoge Q = 300 m3/y, a TemnepaTypa
OKpyKaloLLel cpeabl B NOMELLEHWI, rae pasmellieH AaTtumk AaBneHus, pasHa 26 °C, metog onpeaenenusi kKoadduumeHTta
cxumaemoctn GERG-91 mog,.

.2.1.1 PacueT oTHOCMTENbHOW MOrpeLHOCTU N3MepeHns abCcomoTHOrO AaBNeHus §p BLINOMNHAT no hopmy-
namr.inrl.2.

.2.1.1.1 CocTaBnsiiowyo OTHOCUTENBbHON MOrPELLHOCTM N3MepeHnsi abCconioTHOro Aaenenns, o6ycnoBNEHHYIO
NOrpeLLHOCTbI0 NepBUYHOro NpecbpasoBaTtens AaBneHus SPn [cm. dbopmyny (25)], paccumTeiBaloT No chopmyne

0,5
P 2 p 2 AT 2
§p = [825, + 825, 17° = (—Bj 0,0250/(ij 0125| | =2
Py (85pn ,an] YP + 0 P + AT

0,5

2 2 2
= 0,25@ + 0,025%@+0,125 (Ej ~ 1,1 %,
015 0,15 20

(r.1)

raey — Knacc TOYHOCTV NepBUYHOro NpeobpasoraTens abcontoTHoro aasnenusi (0,25 %);
P, — BepxHwii npeden namepeHuit abconoTHoro aaesnenus (0,63 MlMa);
P — paenenve rasa (0,15 MMa);
ATp — OTKMOHEHWe TeMnepaTypbl OKpyxatLen cpefbl OT CTaHAapTHOro 3HaveHus (f — t, =26°C—20°C=6°C),
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AT — ananasoH U3MEHEHWs TEMNepaTypbl OKPYKatoLLE cpeapl, Ans KOTOPOro HOPMUPOBAH Npeaern AoNOIHUTENBHON
norpewHoctm (20 °C).
.2.1.1.2 OTHOCMTENBHYIO NOTPELIHOCTL M3MEPEHUsi aBCONIOTHOIO AABMNEHUS C MOMOLLBI KOMIMNEKTa, COCTOALLEro
U3 nepBUYHOro NpeobpasoBaTens AaBNeHVs U BbIYUCIMTENS §p, BBIYUCTSIOT NO hopmyne (26):

A 0832 ]
p = (8% +82)°5 = {s%n +(m Faj } = 1,12+{ | 0'15] ~ 1,1 %, (r2)

rae 8p — OTHOCKTENbHAS NOrPELLHOCTL BLIMUCMIUTENS MO KaHaIy N3MepPeHUs AaBIMEHS;

Yp, — NPUBEAEHHAS MOTrPeLIHOCTb BLIMNCIIMTENS, HOPMUPOBaHHaS MO kKaHary uamepeHus aasnenus (0,05 %).
IM.2.1.2 Pac4eT 0THOCUTENBHOM NOIPELLHOCTU U3MEPEHNS TeMnepaTypbl BbINOMHSAT no dhopmynam (I.3), (M.4).
.2.1.2.1 CocraBnsaiowyo OTHOCUTENBHOM NOrPELUHOCTM M3MEPEHUsi TemnepaTypsl, 0B6ycrnoBneHHy npeobpaso-

BaTenem Temneparypbl 8r, , BbIMMCIISIOT Mo popmyne (20):

5, = 2 400 = 02510003518 55 4 400, (r.3)
n T 288,15
roe A, — abcontoTHas NorpelwHocTs NpeobpasoBaTens TemnepaTypsl;
T — TemnepaTtyparasa (273,15 + 15 = 288,15).
.2.1.2.2 OTHOCWTEINBHYIO MOTPELHOCTL U3MEPEHNSI TEMMNepaTypbl C MOMOLLBI KOMIMINEKTa, COCTOSsILEro ua nep-
BMYHOIO NpeobpasoBaTens TeMmnepaTypbl M BeIMUCIINTENS &7, BBIMUCAAIOT No dhopmyne (28):

2 0,5
8y = (62 +8%)% = | 0102 +[%1oo] ~ 0,11 %, (.4)

rae 8; — OTHOCWTENbHas NMOTPELLHOCTL BbIMUCIIMTENS MO KaHay N3MepeHuUsi TeMneparype!.

.2.1.3 Pacuer KO3(DHULMEHTOB BIMAHNA BLINONHAIOT No hopmynam (49), (50), (51) n (52), npu atom T o = 173,6;
T.r=186/4; T = 129,2.

Takkak TemnepaTyparasa6onblue 3TUX 3Ha4eHur (B cooTBeTCTBUM € 12.3.8), K03 PULNEHTI BNMAHUS AaBNEHNUA U
TeMnepaTypbl Ha BEMWYMHY pacxoga NnpuMeM paBHbIMK eanHuLe, a KoahULMEHT BAMSIHMA NNOTHOCTU NPU CTaHAAPTHLIX
YCINOBUSIX MPUMEM PaBHbLIM HYITHO.

.2.1.4 BcooTBeTCTBUM C gaHHbIMM Tabnmusl 1 TOCT 30319.2 oTHOoCUTENbHAs NOrPELLHOCTL pacyeTa ko3dhduuu-
eHTa cxnmaemoctn & coctaBnseT 0,11 %.

MorpewHocTs §, ; NPUMEM PaBHON HyIIO B COOTBETCTBUN C hopmynoi (42).

Torga norpeLHoOCTb onpeaeneHust KoadrLUMeHTa CXMMaeMoCTU B COOTBETCTBUM ¢ chopmynon (40) GyaeT paBHa
0,11 %.

.2.1.5 OTHOCUTENBHYIO MOrPELLUHOCTE 3MepeHusi obbema raszanpu paboqnx ycnosusx &, paccuntbiBaioT no dop-

myne (26):
0,5
8, = (82+85 )5 = 62+(y Qﬁjz = [0054—(’0) ~1,0% (r.5)
v c Va c Ve Q 300 ’ ’ .

rae 8, — oTHOCMTEerNbHas NorpeHoCTk cHeTymka npu pacxoae 300 m3/y;
Yy, — MPVBEJEHHas NOTPELLHOCTb BbIMMCIINTENS M0 KaHaMy U3MepeHs obbema rasa.
.2.1.6 OTHOCWTEnbHYIO NOrPELIHOCTb onpeaeneHus obbema rasa, NPUBEAEHHOIO K CTAaHAAPTHLIM YCNOBUAM 5vc
paccunTbiBateT No dopmyne (36):

= (87 + 82 + 9582 + 9287 + 85)°° = (17+ 0,02 + 121,12+ 1%. 0,11 + 0,11%)°° ~ 1,5 %, (r.6)

rge 8; — OTHOCUTENbHAs NOIPELLUHOCTb BbIYMCIIUTENS MPU BbIMUCTIEHUM pacxoa.

2.2 PacyeT 0OTHOCUTENBHON NOrPELLHOCTY ONpeaeneHus SHeprocoaepxaHus rasa.

.2.2.1 BpesynbTarte pacdetano FOCT 30319.1, bopmyna (55), ycTaHOBNEHO, YTO OTHOCUTENbHAS NOTPELLHOCTb
onpeaeneHusi yaenbHoi 06beMHON TENNOThI CropaHust rasa g, ¢ NPUHATHIMU 3Ha4EHUSIMU MIIOTHOCTU NPY CTaHAaPTHbIX
yCINoBUsIX, COAEPXaHNA asoTa n AUuoKeuaa yrnepoaa v norpeHocTAMY onpeaeneHnsi yKasaHHbIX napameTpos cocTas-
nser

8, =021 %. (r.7)
I.2.2.2 OTHOCHTEIBbHYIO MOTPELLHOCTE OMNpeAeneHus SHeprocoaepxaHnusa rasa § paccunteisatot no dpopmyne (37):
£= (87, +85)%° =(1,52+0,21%)%° ~ 1,5 %. (r.8)

.3 Pac4yeTnpenenanorpewHocTn

.3.1 [nsipacyeTanpepgena norpeLwHocTy MamepeHuii obema rasa, NpMBeAeHHOr0 K CTaHAapTHLIM YCITOBUAM, €ro
3HeprocogepXaHus B cCooTBETCTBUM ¢ 12.1.1 HacToawwmx [paBun npy ycnoBuaX MaMepeHnii, ykasaHHelx B B.1, goctaTouHo
NPOBECTV pacyeT OTHOCUTENBHON MOrpeLUHOCTY 3MEPEHUI NPU MWHMMAanbHbIX 3HAYEHUsAX TeMnepaTypbl, 4aBNeHns 1
pacxoga rasa (T min Pmins Qnin)-
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Mcxopsa u3 ykasaHHblX B .1 AMana3oHOB M3MeHEeHWs NapaMeTpoB rasa, pacyeTsl NpoeogaT npu T =-10 °C,
P = 0,1 MMa, Q=70 M3/4 1 HaMGONbLUMX OTKNOHEHUSIX BANSIOWMX BEMNUUMH OT HOPMAarbHbIX YCOBUN.

.3.1.1 PacyeT OTHOCWTENBHOW NOrPeLIHOCTU N3MepeHna abConIoTHOroO 4aBneHus

N.3.1.1.1 CocTaBnsiowyio OTHOCUTENBHON NOrPELUHOCTN M3MePEHUS1 aGCONIOTHOIO AABNEHNs 8p., o6ycnoeneHHyo
norpeLwHOCTLIO NEPBUYHOrO NpeobpasoBaTtens AaBnexuns (cm. hopmyny (25)), paccunTbiBaloT no hopmyne

05
P,)? P BOAT )2
8 = [62 + 82 5 = (i) o,ozs[—ﬁj 0,125 [—WJ =
p, = [8op, + 85,1 "p + P + AT

) ) ,705 (r.9)
=11/0,25 063 +|0025 063 +0,125 [ﬂj = 1,7 %,
0,10 0,10 20

rge y — knacc TOYHOCTM NeperyHOro Npecbpasosartens abconoTHoro gaenenus (0,25 %);
P, — BepxHuii npeaen namepeHuii abeonotHoro aasnexms (0,63 MMa);
P — paenenuerasa (0,10 Mla);

AT, .« — Hanbonbluee OTKMOHEHWE TemnepaTypbl OKpyXaiowiei cpegbl OT HOPMAIbHOrO 3HauYeHus (t,

=20°C+20°C=40°C);
AT — ananasoHuameHeHusi TeMnepaTypbl OKpYKatoLwen cpegbl, ANA KOTOPOro HOPMUPOBAaH Npeaen A0NONHUTENBHON
norpewHoctn (20 °C).
.3.1.1.2 OTHOCUTENbHYI0 MOrPELLHOCTEL M3MepeHnst abConIoTHOrO JaBNEHUA o C NMOMOLLBIO KOMNNEKTa, COCTOSs -

Wero u3 nepBu4Horo npeobpasoeaTens AaBNeHNs Y U3MEPUTENBHOTO KaHaNa AaBNEHUS BbIYUCTIUTENS], PACCHN THIBAIOT MO
dopmyne (26):

n 0,5 P 2 0,5 063 2 0,5
8p = {Zs%,] = (85, + 85" = {S%m[vps ;)] = [17%[0,05 61” ~ 1,7 %, (r.10)
i=1 )

t =

op — ‘min

rae 8p — OTHOCKTENbHAS MOrPELLHOCTL BEIMUCIITENS MO KAHANY N3MEPEHNS AABNEHUS.

M.3.1.2 PacyeT OTHOCMTENBHOW NOrPELLIHOCTY N3MEPEHNSA TeMNepaTyphl

.3.1.2.1 CocTaBnsiowyo OTHOCUTENBHOW NOrPELUHOCTU U3MEPEHUS TEMNEPATYpPhI 6Tn , 006yCrnoBneHHyo norpeLw-
HOCTbIO NpeobpasoBartens TemnepaTtypsl, paccyHnTbiBaoT no dopmyne (20)

5, = 2100 = 92540003510 154 4,108 %, 1
T 263,15
rae A, — abconoTHas NOrpeLwHoCTE NpeobpasoBaTens TeMnepaTypsi;
T— Temnepartyparasa (273,15 — 10 = 263,15) K.

.3.1.2.2 OnpepgenexHne 0THOCUTENbHON NOrPELWHOCTU N3MEPEHNS TEMNEPaTYpbl 8; C MOMOLLBLIO KOMNNEKTa, COC-
TOSILLLEro U3 NepBUYHOIO NpeobpasoeaTens TemnepaTypbl U U3MEPUTENBHOIO KaHana TeMnepaTypbl BbIMUCAUTENS, pac-
cunTeiBaloT NO hopmyne (26):

0,5

2 ,\°° 01 2
& = 5%) = (82 +82 5= 0,1082+(4’100J ~ 0,11 %, r12)
’ [/2-1: ' n T 27315-10

rae 8y, — OTHOCUTENbHas NOrPELHOCTb BBIMMCIIMTENS NO KAHANY M3MEPEHNS TEMNEPaTypbl.

.3.1.3 PacuetkoahdpruneHToB BNUSIHUSA.

Mo dpopmynam (43)—(55) T,p = 171,6; T = 187,3; T, = 123,0.

Tak kak TemnepaTypa rasa 6onswe 3Tmx 3Ha4eHUN B CooTBETCTBUM € 12.3.8 HacToAwmx Mpaeun, To koadduumeHTs!
BNUSHWA SABNEHNA U TEMNEPATYPLI HA BEMMUMHY pacxoga NpUMeM paeHbIMU eauHuLe, a KoadUUUEHT BANSHUS NNOT-
HOCTUW NPpU CTaHZAPTHBIX YCNOBUSAX NPUMEM PaBHBIM HYNIO.

.3.1.4 OTHOCHMTENbHAas NOrPEWHOCTL onpeaeneHns Ko3ddnumeHTa CxMMaemocTun

I.3.1.4.1 B cootBetctBum ¢ NOCT 30319.2, Tabnuua 1, OTHOCMTENBHAA NOTPEWHOCTL pacyeTa KoadduumneHTa
cxumaemoctn § coctaensiet 0,11 %.

MorpewHocTb §, , B cOOTBETCTBUM C hopmynamm (42),(49) npumem paBHOMN HyN0.

Toraa norpewHoOCTs onpeaeneHns KoadhuULMeHTa CXMMaeMoCTU B COOTBETCTBUM ¢ chopmynoii (40) 6yaet paBHa
0,1 %.
I.3.1.5 OTHOCHTEnNbHas NorpewHocTb usMepeHnn o6bvema rasa §, npu pabounx ycnoBusix coctaBnsiet

2705 40012 05

8, = (82+8)°° = |82+, %J = (224 [0,05 *) ~ 2,0%, (r.13)
Q 70

rae 8, — oTHocMTenbHas NOrpeLHoOCTb cyeTUMKa npu pacxoge 70 m3fy;

Vg — NpuBeAeHHan NOrpeHoOCTb BblUMCNNUTENA NO KaHanNy n3mMepeHuns 06BbEMHOro pacxoia rasa.
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.3.1.6 OTHOCWTENbHYIO NOrPELIHOCTL onpeaeneHusi obbema rasa 3y, » MPVBEEHHOTO K CTaHAAPTHBIM YCNOBUAM
P in» PAcCUMTEIBaIOT MO chopmyne (36):

By, =(87 + 062+ 9583 + 9767 + 8%)%° = (22 +0,02° + 17.1,6° + 12.0,12% + 0,11%)>° ~ 2,6 %. (r.14)

npu T,

min’

I.3.2 PacvyeTHanbonblen OTHOCUTENBHOW NOrPELIHOCTHN ONpeaerieH s IHeprocoaepxaHus

Haun6onbLwyio NorpewHocTb onpeaeneHns SHeprocogepaHns 8z rada pacCHnTLIBAIOT NO 3HAYEHNAM HanBOoNbLKNX
MOrpeLLHOCTEN BblYMcieHuin o6bema rasa, npueeeHHOro K CTaHAaPTHBIM YCIOBUSIM, U yAelIbHON 06 beMHOW TeNNOTbI Cro-
paHus. OTHOCUTENBHYIO MOMPELLHOCTL ONPEeAENEHNs S3HEProcoAepPKaHNsA rasa BbMMCNAT no popmyne (37):

8 =(8% + 85 )% = (267 +0,21%)°° ~ 2,6 %, (r.15)

rae 8y, —rno .2.2.1.

31



MNP 50.2.019—2006

YOK 681.121.842(08):006.354 OKC 17.020 T86 OKCTY 0008

KntoyeBble cnosa: o6bem rasa; sHeprocoaepXaHue; MsmepeHne; CHETYMKM poTauMOHHbIe, TYPOUHHBIE, BUX-
pesble

NMPABUNA MO METPONOIUHU

FocyaapcTBeHHasa cucteMa obecneveHns eAMHCTBA U3MEPEH NN

METOAWKA BbINOJIHEHUSA U3MEPEHWA NPU MOMOLLIU TYPEUHHbIX,
POTALUOHHbIX " BUXPEBbIX CHETHYUKOB

MNP 50.2.019—2006

B3 10—2004/11

Pepakrop B.H. Konsicoe
TexHu4eckun pepaktop B.H. lpycaxosa
Koppektop E.[. OQynsHesa
KomnbtoTepHan sepctka U.A. Hanelikunod

CpaHo B Habop 02.02.2007.  MoanucaHo B nevats 02.05.2007.  ®opmat 60 x 84%.  Bymara opcetHas.  [apHutypa Apuan.
Meuatb opceTHan. Ycen.new. n.4,18.  Yu.-uag. n. 3,20. Tupax 350 ak3.  3ak. 390. Wan. Ne 3540/4. C 3998.

oryn « CTAHOAPTUHOOPM», 123995 Mockea, MpaHaTHbIl nep., 4.
www.gostinfo.ru info@gostinfo.ru
Ha6paHno Bo ®I'YMN « CTAHOAPTUH®OPM» Ha MN3BM.
OtnevataHo B ounuane ®ryrn « CTAHJAPTUHOOPM» — tun. «MockoBckuin nevatHuk», 105062 Mocksa, lsinuH nep., 6.


https://meganorm.ru/mega_doc/norm_update_26042025/gost-r_gosudarstvennyj-standart/0/gost_r_71931_2-2025_natsionalnyy_standart_rossiyskoy.html
https://meganorm.ru/Data2/1/4292853/4292853936.htm
https://meganorm.ru/list2/63409-0.htm

