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PEKOMEH/JIALIUA T88.3

PACXO/JI 1 KOJIMYECTBO KHUJAKOCTEM 1 TA30B.
METOJUKA W3MEPEHU C IOMOLIbIO
OCPEJHAIOIIHNX HAITIOPHBIX TPYBOK MH 2667-2011
“ANNUBAR DIAMOND II+”, “ANNUBAR 285”,
“ANNUBAR 485”, “ANNUBAR 585”
OCHOBHBIE IIOJIOXXEHHUA

1 HASHAUYEHHUE U OBJIACTh IPUMEHEHMSI

Hacrosmas pexkoMeHzalus YCTaHAaBIMBA€T MCETOAUKY H3MEpeHHUi
pacxona M KOJHYECTBa >KMAKOCTeH, ra3oB M mapa (majiee — cpena) B
MOJIHOCTBIO HAITOJIHEHHBIX HANOPHBIX TPYOOMpPOBOAaX KPYIJIOro CeYeHHs ¢
MOMOLIbIO U3MEPUTENBHBIX KoMILIeKcoB (aanee — UK), B coctaB KOTOPBIX
BXOIAT:

- ocpemHsomas HanopHas Tpybka “ANNUBAR DIAMOND II+”,
“ANNUBAR 285”, “ANNUBAR 485”, “ANNUBAR 585”, ¢upmsl
“Emerson Process Management/Rosemount Inc./Dieterich Standart”, CLLIA
(nanee — pybka ANNUBAR);

- M3MEpHTeNbHBIH TpyOonpoBox;

- CpeACTB M3MEpEHMil mepenaja JaBJicHHUM, TApaMETPOB Cpeabl U ee
XapaKTepHCTHK;

- cpeAcTB 00pabOTKH pe3y/bTaTOB MU3MEPEHHI B pEaIbHOM MaciuTade
BpEMEHH;

- COENUHUTENbHBIX JIMHHM M  BCIHOMOTaTeNIbHBIX  TEXHHYECKHX
YCTPOWMCTB.

PexoMeHaanusa onpenenseT OCHOBHBIE TpeOOBaHHMA K CpENCTBam,
METOAYy M YCJOBHAM BBHINOJHEHUS H3MEDPEHHi, a TaKkKe COLECPXKHUT
NPAaKTHYECKHE PEKOMEHIAIMH II0 BBINOJIHEHHIO U3MEpEeHHH U oOpaGoTke
pe3ybTaTOB U3MEPEHHil pacxoja ¥ KONMYECTBA CPEIbl, a TAKXKE OLIEHKE
HeomnpeeIEHHOCTH MX M3MepeHuit mpu pa3paboTke METOAMK M3MEpEeHH ¢
HNpUMEHCHHEM U3MEPUTENbHEIX KOMIUIEKCOB Ha 6a3e TpyOok ANNUBAR.

IMonoxxeHNs pekOMEHIALMK PAaCIPOCTPAHAIOTCSA Ha U3MEPEHHs pacxona
M KOJNMYECTBA  Cpelnpl  WU3MEPUTENBHBIMH  KOMIUIEKCAMHM  Kak
OTEYECTBEHHOI0, TaK M 3apy0exHOro Npou3BOACTRA.

Pexomenpanus paspaborana ¢ yueroM tpeboBanuiit 'OCT P 8.563.
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2 HOPMATHBHBIE CCBLIJIKH

B HacTofIlell peKOMEHIAalMM HCHOJIB30BAaHBI CCHUIKH Ha CIEAYIOLIVe
JOKYMEHTBI:

-TOCT 8.417-2002 I'CU. Equauip: GpU3NYECKHX BEITHYHH.

- TOCT 8.586.1-2005. N3mepeHue pacxosa ¥ KOJIUYECTBA KHUIKOCTEH U
ra3oB ¢ IOMOMIBIO CTAaHAAPTHEIX CyXalomux ycrpoiicTs. Yacts 1 Ilpunnun
MeToJa U3MEPEHHIi 1 o01IHe TpeGoBaHusI.

- T'OCT 8.586.5-2005 N3Mepenne pacxoia U KOJHYECTBA XKUAKOCTEH U
Fa3oB C TIIOMOIUBI0 CTaHAApTHHIX CYXawmuX ycrtpodctB. Yacte 5
Mertozuka BBIIOTHEHUS U3MEPEHHUIA.

-TOCT 2939-63 I'a3el. YciioBus IS onpeAesieHus: o0bema.

- TOCT 30319.0-96 T'a3 npuponHsiit. Meronsl pacyera (QH3UYECKHX
cBoiictB. OO1IHe NON0KEeHHS.

- TOCT 30319.1-96 T'a3 mpuponsslii. Meroap! pacyera (Gpu3HYECKUX
cBoiictB. Onpenenenue QU3MYECKHX CBOMCTB NPUPOJHOrO rasa, €ro
KOMITOHEHTOB U [IPOXYKTOB €0 MepepaboTKH.

- TOCT 30319.2-96 T'a3 mpupoznmsiii. Metonsl pacyera (pu3nyecKux
cBoiicTB. Onpenenenue ko3hduIMeHTa CXkKUMaeMOCTH.

- TOCT 30319.3-96 T'a3 npupoxnHsiif. Meronsl pacdera (H3HYECKHX
cBoiicTB. Onpenenenye GPU3MYECKHX CBOHCTB IO YPABHEHHIO COCTOSHHS.

-T'OCT P 8.563-2009 I'CHU. Metoauku (METOABI) H3MEPEHHIHA.

- TOCT 8.566-99 I'ocymapcTBeHHas cHcTeMa olecrieueHHs eQUHCTBA
H3MepeHHit. MexrocynapcTBeHHass CHCTeMa JaHHBIX O (pU3HYECKHX
KOHCTAaHTaX U CBOHCTBaX BELIECTB U MaTepHasoB. OCHOBHEIE MOJNIOXKEHHS.

- T'OCT 15528-86 CpencTBa u3mepeHnii pacxona, o6bemMa WIH Macchl
TIPOTEKAIOLIUX JKAAKOCTH U ra3a. TepMHHbI 1 ONIpEEeTeHHU.

- TCCCI MP 147-2008. Pacyer MIOTHOCTH, 3HTAJIBIWH, IOKA3aTENs
annabarel ¥ K0d((HULHEHTa THHAMHYECKOH BA3KOCTH BOABI M BOJSHOrO
napa npu temneparypax 0...1000 C u paBmenusax 0,0005...100 MIla na
OCHOBaHHMHM TaONMI[ CTaHJAPTHHIX crpaBouHbIX AaHHBIX ['CCCJ 187-99 u
I'CCCJ 6-89.

- PMT 29-99 T'CH. Metponorus. OcHOBHbIE TEPMHHBI H ONpeJCTICHHS.

- PMI" 43-2001 I'CH. Ilpumenenue «PykoBOACTBA IO BHIPAXEHHIO
HEONpeeNICHHOCTH H3MEPEHUI.

Ilpumeuanune — Ilpu nonp3oBaHUM HACTOAIICH peKOMEHAALMEH
Henecoo0pa3’Ho NPOBEPUTh JEHCTBHE CCBUIOYHBIX CTaHAApTOB U
KnaccupuKaTopor B MHGOPMALMOHHOM CHCTEME OOIIEro MONIb30BaHHA - Ha
opunmansHOoM caiite DenepasbHOrO areHTCTBA MO  TEXHHYECKOMY
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PErylMpOBaHMIO H METPOJNIOTHH B CETH VIHTEpPHET HIIM 10 €XEroJHO
uznaBaeMoMy  uMHpoOpMaumuoHHOMY  ykasaremo  «HauuoHanbHble
CTaHJapThD», KOTOPEIH ONyOIHKOBaH 110 COCTOSHHUIO Ha 1 SHBaps TEKyLIEro
roqja, H 1O COOTBEICTBYIOIIMM  €XKEMECAYHO  H3/aBacMBIM
HHGOPMALMOHHBIM YKa3aTelsAM, OIyOIHKOBaHHBIM B TekyuieM rogy. Ecin
CCBUIOYHBI CTaHAapT 3aMeHEH (M3MEHEH), TO NpH IOJb30BaHUH
HaCTOSAILCH peKOMEHJaluel CIeayeT PYKOBOACTBOBAThCA 3aMEHEHHBIM
(u3MeHeHHBIM) cTaHAApTOM. ECHM CCBUIOYHBIH CTaHZApT OTMEHEH 6e3
3aMeHBl, TO MOJIOKEHHE, B KOTOPOM JaHa CChUIKA Ha HEro, MpUMEHAETC B
YacTH, HE 3aTParuBaIoOLIEH 3Ty CCBUIKY.

3 TEPMMHbBI 1 OIIPEAEJIEHNA

B Hacrosimedt pekoMeHnauuu npumeHeHsl TepMuHsl o F'OCT 15528-
86 u PMI" 29-99, a Takke CieAymOLIHE TEPMHUHBI C COOTBETCTBYIOLIHMH
onpeJeneHUAMH.

3.1 naBieHne cpeabl: AGCONIOTHOE NaBIIEHHE CpPelbl, H3MEPEHHOE B
MECTe PacIoJIoKEHHUs OTBEPCTHS Al 0T60pa NaBICHHA.

IIpumevanue - Yacte aGCOmMOTHOro MAaBIEHHS Ccpedbl, Ha
KOTOPYI0O OHO TNpEBhIIAaeT AaTMOC(EepHOEe  JaBIECHHE, HA3bIBAIOT
H30bITOYHBIM JIaBIEHHEM CPEpbI.

3.2 orBepcrne aas otrGopa paBiaenusn: Kpyrigoe oTepcrue,
NPOCBEPJIEHHOE B CTEHKE H3MEPHTEILHOro Tpybonposoaa.

3.3 cratuyeckoe aaBaenue cpeanl (mo F'OCT 8.586.1): A6comoTHoe
NaBleHUe ABIKyUIeHCA Cpelpl, KOTOpOe MOXET OBITb H3MEpPEeHO
TIOCPEACTBOM MOAKIIOYEHHS CPEACTBA M3MEPEHHH K OTBEPCTHIO JUIA
otbopa naBJeHHs.

3.4 nepenax namieHns Ha TpyOke ANNUBAR: Paznocte Mexnay
3HAYEHMAMH CTaTH4eCKOro [aBIEHHA Cpelbl B KaMepax YCpEXHEHHs
Tpyoku ANNUBAR.

3.5 xamepa ycpeanenmsi: Ilomocts BHyTpu TpyOku ANNUBAR,
npeqHa3sHauYeHHas [UId yCpeJHEHHA JaBleHHs, CooblIarolasca depes
KOJbLEBblE INENH (CIUIOMIHBIE MM MPEpHIBUCTBIE) C  MOJOCTHIO
TpyGonpoBo/a B nepenHe u 3aanei yactax Tpybxn ANNUBAR.

lpumeyanune — Jas Tpy6xu ANNUBAR DIAMOND
II+ Tunopa3smep 10 kaMepbl yCPEAHEHHA PACHONOKEHBI B IBYX OTACIBHBIX
TpyOKax, yCTaHOBJIEHHBIX B Tpy0OONpOBOJE NOCHE0BATENBHO.



3.6 cyxaiomee ycrpoiictBo (Tpyoka ANNUBAR): Texuuueckoe
YCTpPOMCTBO, yCTaHaBIMBaEMOe B H3MEpHTENbHOM TpyOompoBoje mAns
CO3JaHUA Mepenajga JaBleHHs Cpeldbl NyTeM YMEHBLICHHS IUIOWIAAX
ceyeHus Tpy6onpoBoaa (CyKeHuUs MOTOKa).

3.7 cpena (mo I'OCT 8.586.1): [Iwxymasca no H3MEPHTEITBHOMY
TpybonpoBoxy cpena (KHMAKOCTP MM Tra3, B TOM 4HCIE CYyXoii
HACHIIEHHbIH WM TeperpeThlii map), pacxoa U(WIH) KOIHYECTBO KOTOPOH
TIOAJIEKHT ONpPeNENICHHIO.

3.8 padoune ycaosus (mo 'OCT 8.586.1): [{aBneHne u Temmeparypa
cpensl, NpH KOTOPHIX BBHINONHAIOT H3MepeHHe ee pacxoaa H(umm)
KOJINYECTBA.

3.9 o6Bemublii pacxon cpeast (mo 'OCT 8.586.1): O6beM cpeanl npu
pabounMx YCIOBHAX, NPOTEKAIOWEed dYepe3 OTBEPCTHE CYXKaIOIIEro
YCTPOMCTBa B €IUHUIY BPEMEHH.

3.10 maccoBbiii pacxon cpeanl (mo 'OCT 8.586.1): Macca cpensl,
MpOTEeKaloNIe 4epe3 OTBEPCTHE CYXKAIOWIEr0 YCTPOICTBA B EOMHHMILY
BpPEMEHH.

3.11 o6beMHBIH pacxoa cpeibl, NPHBeJEHHbIH K CTAHAAPTHBLIM
yeaoBusiM (mo F'OCT 8.586.1): O6beMHBIH pacxox cpenbl, MIPUBEICHHbIH
kK ycaosusmM no I'OCT 2939 - abcomotHoe nasnenue 0,101325 Mlla,
Temrepatypa 20 °C (nanee — cranZapTHbIE YCIOBHS).

3.12 unciao Peiinoabaca ajus Tpyokn ANNUBAR: OTHomEHHE CHITBI
MHEPLHUH K CHJIe BA3KOCTH ITOTOKa, pacCYUTEIBaeMoe o gopmyine

dv-p
u

Re rod =

(3.1)

3.13 xooppunuent pacumpenns: IlonpaBounsiii koddduuuent,
YYHTHIBAIOIINH yMEHBIICHHE IUIOTHOCTH Tra3a (mapa), oOycloBIEHHOE
YMEHBIIEHHEM €r0 CTaTH4ECKOrO MAABICHHMSA B IUIOCKOCTH YCTaHOBKH
Tpy6ku ANNUBAR B Tpy6onpoBosie u mocie Hee.

IIpumeuanune - KodbdunueHT pacummpeHus paBeH EAUHHIE,
ecnu wu3MepsAeMas cpefa - OJKHAKOCTb, M MeEHbIIE E€IHHHIB], €clH
H3MepsieMast Cpesia — ra3 WM nap.

3.14 wn3mepwuTenbHbIN TpyGompoBoa: VYwactok Tpy6ompoBoaa,
rpaHUOBl M TEOMETPHYECKHE XapaKTePUCTHKH KOTOPOTO, a TaKke
pasmemenne Ha HeM TpyOku ANNUBAR, MecTHBIX CONpOTHBIECHHIA,
CpeNCTB U3MEPEHHH periaMeHTHpyeTCa HacTosLIeil pekoMeHJalueit.
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3.15 mectHoe conporusienne (mo 'OCT 8.586.1): TpyGonpoBonHas
apMaTypa WIM JApyrod 3neMeHT TpyOomnpoBoAa, H3MEHSIOLIMiL
KHHEMAaTHYECKYIO CTPYKTYpPy MOTOKa (3aIBIKKa, KpaH, KOJICHO, nuddy3op
HT. 1.).

316 yerym (mo TI'OCT 8.586.1): CwmemeHne BHYTPEHHHX
MOBEPXHOCTEH JBYX CEKLMi H3MepHUTENbHOro TpyOompoBoja B MeCTe HX
CThIKa, 00YCIIOBIIEHHOE CMEIEHHEM OCe#l 3THX CEKUMH U (MiIM) pasiudueM
3HAYECHHI UX BHYTPEHHErO QHaMETpa.

3.17 BeicoTa ycryna (mo 'OCT 8.586.1): MakcumansHOe CMeLIEHHE
o0pa3syIoluX BHYTPEHHHUX MOBEPXHOCTEH IBYX CEKLMH H3MEPUTEIBHOTO
Tpy6onpoBoJa, pacrookKEeHHbIX B OZHON OCEBO# ILIOCKOCTH.

3.18 ycrpoiictBo moaroroBkn mnoroka (mo I'OCT 8.586.1):
TexHuuyeckoe yCTpoiCTBO, MO3BONISIONLIEE YCTPAHUTh 3aKPYTKY IOTOKa H
YMEHbUHTH AeOPMALIUIO SMIOPHI CKOPOCTEH MOTOKA.

3.19 crpyeBbinpamuteas (mo TI'OCT 8.586.1): Texnuueckoe
YCTPOHCTBO 1 BBIIONHEHHS OJHOM U3 QyHKIMH yCTpOicTBa NOATOTOBKH
TNIOTOKA - YCTPaHEHHs 3aKPYTKH MOTOKA.

3.20 neonpeneaenHocthb (no I'OCT 8.586.1): TlapameTp, cBA3aHHBIH C
pe3ynbTaTOM H3MEPEHMH H XapaKTEepU3YIOIUMH paccesHHe 3HA4YeHMH,
KoTopple Morid Obl ObiTh OOOCHOBaHHO IPHUIMCAHBI H3MEPAEMOIt
BEJIMYHHE.

3.21 cranpaprHas HeonpeaejgeHHocts (mo T'OCT 8.586.1):
HeomnpeaeneHHocTh pe3yabTara U3MEPEHHUs, BBIPAKCHHAsA KaK CTAaHAApPTHOE
OTKJIOHEHHE.

3.22 oTHOCHTe/IbHAasl CTAHAAPTHas HeompeaejdeHHocTh (o I'OCT
8.586.1): OrtHomeHHe CTaHAAPTHOH HEOMPEAENEHHOCTH K 3HAYEHHIO
OLIEHKH M3MepsAeMOH BENHYHHBI, BHIPOXXCHHOE B NPOLIEHTAX.

3.23 cymmapHas cTaHaapTHasi HeompejedeHHocts (mo I'OCT
8.586.1): CtanmapTHas HeompeeleHHOCTh Pe3ylNbTaTa U3MEPEHUs, KOraa
pe3ynpTaT MONY4YalOT M3 3HAYCHWH pAga OpYTHX BENMYHH, paBHas
MONOKMTEILHOMY KBAaJpaTHOMY KOPHIO CYMMBbl WICHOB, NPHYEM UJIEHBI
ABNAIOTCA AMCICPCHAMM HIM KOBApHALMAMM O3THX JAPYTHX BEJIHYHH,
B3BELICHHBIX B COOTBETCTBHH C TEM, KaK pe3y/bTaT H3MEPEHUA H3MEHSIETC
B 3aBUCMMOCTH OT HU3MEHEHHS 3THX BEIHYHH.

3.24 oTHOCHTeabHAsl CyMMapHas CTaHAApPTHasi HeOINpee]eHHOCTh
(mo TOCT 8.586.1): OrtHomeHne CyMMapHOH  CTaHZapTHOH
HEONpPENCIEHHOCTH  pe3yJibTaTa M3MEPEHHS K 3HAYEHHMIO OLEHKH
H3MepAEMO# BENIHYHHBI, BHIPAXEHHOE B MPOLICHTaX.



3.25 pacmmpenHass HeompeaeideHHocts (mo T'OCT 8.586.1):
BenuuuHa, ompexeisolias MHTEpBall BOKPYT pe3y/bTaTa H3MEpEHHs, B
npegesax KOTOPOro, MOXKHO OXKMAATh, HAxoAMUTcA Oonbluas d9acTs
pacrpefieNieH!s 3Ha4eHUi, KOTOpble ¢ JOCTATOYHBIM OCHOBAaHHEM MOTYT
OBITh IPUITHCAHBI N3MEPAEMOi BeIMUHHE.

3.26 oTHocuTeNbHAs pacluMpeHHasi HeompeaeideHHOcTh (Mo FOCT
8.586.1): OtHOmEHHE pAaCHIUPEHHON HEOMpPEeAEICHHOCTH K3HAYEHHIO
OLICHKK H3MEPAEMO BETMYMHEI, BHIPAXXCHHOE B IPOLIEHTAX.

3.27 cxopocts cpeabl: Cpennss CKOPOCTH cpelsl HpH paboumx
ycloBUSX B TpyGompoBoze HpoTeKaromeil uyepes €AMHULY IUIONAnd B
€AMHUIY BpEMEHH pacCUUThIBaeMas mo gopmyiie

4-q, 4-9, _4-9.-p,
v= = = (3.2)
#-D°-p =m-D n-D°-p

3.28 cTeneHb NMEPEeKPLITHS NONEPEYHOr0 CeYeHUSI U3MEPHTEIHLHOro
TpyOonpoBoga: CoorHomienue momwaned Tpyoku ANNUBAR wu
TpybompoBofa B IUIOCKOCTH  ycTaHOBKM TpyOkn  ANNUBAR
paccuMThIBaeMoe 1o Gopmyite

4.d
B=——. 33
5 (3.3)

3.29 »>kBuBajienTHasm wepoxosBatocth (mo TOCT 8.586.1):
llepoxoBaTocTh, paBHas PaBHOMEPHOW HECOYHON HIEPOXOBAaTOCTH, IO
3HA4YEHHIO KOTOPOH BBIYHCIAIOT TaKo#H ke K03 PUIHEHT rHAPaBIHIECKOTO
CONPOTUBIICHHA, KaK H JUTA HaKTHYECKOM MIEPOXOBATOCTH.

IIpuMeuanue— 3HaueHHe SKBUBAJICHTHOHN EPOXOBATOCTH MOXET
OBITH OIPEeNIENICHO SKCIIEPHMEHTANBHO, B3MTO M3 CIIPaBOYHBIX TaONUL HIH
BBIYHCIIEHO 1O IpUOIMKEHHOH opMyne

R, =7-Ra. (34)
3.30 noka3zarenn aauabarsl (m303nTponnn) rasa (mo 'OCT 8.586.1):
OTHOWIEHHE OTHOCHTENHFHOTO W3MEHEHHUS JABJICHUA K COOTBETCTBYIOIIEMY

OTHOCHTENILBHOMY M3MEHEHHIO IUIOTHOCTH Ia3a B HPOLIECCE H3MEHEHHS €To
cocTosHUA 6e3 Ter1000MeHa ¢ OKpYKalomel cpenoi.
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4 OBO3HAYEHUA

4.1 OcHoBHbIe ycJIOBHBIE 0003HAYEHHA
OcHoBHbIC YC/IOBHble 0003HAYECHHS MapaMeTPOB, HCIOJIB3YEMBIX B
HACTOALIEH PEKOMEH ALY, IPHBEIEHBI B Tabnuue 4.1.

Tabnuua 4.1 — YcnoBHbele 0603HaY€HHs [TApaMETPOB

VYcnosroe H pameTpa PasmepHoCTH Enunnua
obo3HayeHHe M — macca dusnueckoi
L - nnnna BEJTHYHHbI
T - Bpemst
O - T paTypa

D Buytpennuii apamerp UT L M

Dy Buytpennnit nuamerp U T npu 20 L M
°C

d Illupuna 1py6kn ANNUBAR B L M
paboyHx yCIoBHAX

do IUupuna Tpy6bku ANNUBAR L M
npu 20 °C

D, HapyxHsiit JvaMeTp L M
npeoOpa3oBatelisl TEMIIEPATypEHI,

TEPMOMETpa MJH HX 3allMTHOH
THIIb3bI (IPH €€ HAJIHYHH)

Kr ITonpaBounsiit ko3dduuueHT Ha -
H3MEHEHHe auametpa | Bespasmepuas
M3MEPHUTENBLHOro TpybonpoBoxa, BEJIMYMHA
BBI3BaHHOE OTKJIOHEHUEM
TeMIEepaTyphl u3MepaeMoit
cpeasi ot 20 °C

Ko INonpaBounbiit ko3bduuneHT Ha -
H3MEHEHHE LIMpMHBI  Tpybku | Be3pa3mephas
ANNUBAR, BbI3BaHHOE BEeJIHYHHA
OTKJIOHEHHEM TEMIepaTyphbl
nusmepsaemoii cpeapl ot 20 °C

B Crenenn nepekpbiTus | bespazmepHas -
MONIEPEYHOTO CEUCHUsS BENMYMHA
H3MEpHTENIbHOro TpyOompoBoja
Tpy6koii ANNUBAR




Tabmuna 4.1 (npogomkenne)

Ycnosroe HaumenoBanue napameTpa Pa3mepHocTh Ennnuna
o6o3HaueHHe M — macca (uznueckoi
L - anuna BEIHHHHBI
T - Bpemsa
© - TemMneparypa
Re,oq Uucno Peiinonsaca ansa 1pybok | Bespasmepnas -
ANNUBAR BENMYHHA
a Koad¢uument pacxoma tpyOku | Be3pasmepHas -
ANNUBAR BEJIMYHHA
€ Koaddunuent pacumipenus | bespasmepnas -
Tpyoknn ANNUBAR BEJIMYHHA
K Kosdpduupment cxumaeMoctH | be3spa3smepras -
cpensl BEITMYHHA
U JnHamMuueckas BA3KOCTB Cpelibl ML T Ilac
K IMokasarens aguabatsl cpenbl Be3pasmepHas -
BEHYHHA
P A6CONIOTHOE IaBIIEHUE CPEZIbI L'™MT? IMa
Py Bbapomerpuyeckoe JaBleHne L'MT? Ia
Pg JlaBneHne HaCBHILIEHHBIX IapoB L'MT* ITa
cpensl
AP Mepenan AaBleHHs Ha TpyOke L'MT" IMa
ANNUBAR
G MaccoBblif pacXox cpemsl MT Kr/c
9o O6bemHEBIH  pacxon cpenbl B LT’ m/c
pabovuX YCIOBUAX
qc O6veMHBIIE  pacXox  cpenbl, L’T! m/c
MPUBECHHBIH K CTaHOApTHHIM
YCIIOBHSAM
m Macca usmepseMoii cpesisl M Kr




Tabnuua 4.1 (npomospKeHne)

VYcnosaoe HaumenoBanne napameTpa PasmepHoCTS Ennnuna
oGosnauenne M - macca rsuyeckoii
L - nuna BETHYHHBI
T - Bpems
© - TeMneparypa
vV O6bem cpeapl B paboumx L’ M
YCIIOBHAX
Ve O6BeM cpeasl, LpHBEICHHBIH K L’ M’
CTaHJAPTHEIM YCIOBHSAM
v CkopocTb cpeabl B LT’ M/c
HU3MEPHTENHLHOM TPYOOIpOBOJE
t Temneparypa cpeibl [©) °C
T TepMmoauHamMuyeckas ® K
TeMneparypa
P ITnotHocTe cpesbl B pabouux ML> Kr/M>
YCIIOBUAX
Pe ILIOTHOCTD cpesl B ML* Kr/M°
CTAaHAAPTHBIX YCIOBHAX
7] Bpems Hayana u3MepeHHit T
72 Bpems oKoHYaHUs M3MEPEHHH T c
Ry OKBHBAJIEHTHAas ILEPOXOBaTOCTh L
BHYTpEHHeH IIOBEPXHOCTH
H3MEpUTENbHOro Tpy6onpoBosa
Ra CpenneapupmMeTuyeckoe L M
OTKJIOHEHHE npoduns
LIEPOXOBATOCTH

IpuMeyanue — YcnoBHble 0003HAYeHUs, HE YKa3aHHBIe B Tabauue 4.1,
yKa3aHBl HETIOCPECTBEHHO B TEKCTE.

4.2 AHpexchl yCI0BHBIX 0003HAYMEHH I BeJTHYMH

WHpexcel B yCHOBHBIX  O0O3HaueHHsAX  BEJHYUH
cnenyiolLee:

B - BEpXHHUIl Ipenen H3MEepeHuit;

H - HIDKHUH IpesieN u3MepeHuii;

C - CTaHAAPTHBIE YCIOBHUS,

MAX - MakCUMaJIbHOE 3HAUE€HHE BEIMYHHEI,

MIN - MHHHMAaJIbHOE 3HAYCHHE BEJIHYHHBI,

9
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4.3 CoxpaiueHus

B nHacTrosme# pekoMeHAaLNY IPAMEHEHBI CIIeNYIONINE COKpAIICHHS:
HUT - u3amepuTenbsHbiii Tpy6ONpoBox;

CV - cyxarolee yCTpoicTBO;

MC - MecTHOE CONPOTHBIICHHE;

VIIII - ycTpoiicTBO HOATOTOBKH IOTOKA;

IT - u3sMepHTENBHEIH MPeobpa3oBaTeNs TEMIIEPATYPHI HIIH TEPMOMETP;
CH - cpenctBa u3mMepeHuii.

4.4 ExvHANBI BeJINYHH

B Hacrosuiel pexoMeHIAlMH MPUMEHEHsl eINHULB MexayHapoaHoN
CHCTEMB! eOUHHUL (MEeXTyHapOAHOe COKpallleHHOe HamMeHoBaHue - SI).
Jomnyckaercs NpUMEHATh HapaBHE ¢ eAMHHMLAMH Sl Apyrue eJuHHULBI IO
I'OCT 8.417, a Taxxe qeCATHYHBIEC KPAaTHBIE U JOJNBHbIC €HHHIIBL.

5 METOJl U3MEPEHU

5.1 IIpuHumMn MeToAa

5.1.1 Pacxon cpensl ONpENENAIOT METOAOM NEPEMEHHOro mnepenaja
JaBJICHHSL.

Meton ocHoBan Ha cosganuH B HT ¢ momompio CVY (TpyOku
ANNUBAR) MeCTHOro CyeHHs NOTOKa, YaCTh MOTEHIMANLHON 3HEPrUH
KOTOPOro MEpEXOANT B KHHETHYECKYIO 3HEPrHIO, CpeJHAsA CKOpOCTh
MOTOKa B MECTE €ro CYXEHHS IOBBILIAETCA, a CTaTHYECKOe NaBIICHHE
CTaHOBMTCS MEHbIE cTaTHyeckoro paneHus no CV  (1pyOkum
ANNUBAR). Pa3nocts naBnenus (nepenajn JaBiueHHs) TeM Gonblue, dyeM
GonbIie pacxonx cpelbl, W, CIEXOBATENbHO, OHA MOXET CIYXHTh Mepoi
pacxona.

MaccoBelii pacXox Cpefibl IPH 3TOM PaCCYHTHIBAIOT 1O Gopmyie

/2
q”’:_.a.g-Dz-,"z-AP'p. (51)

4

5.1.2 Pacuer MaccoBOr0 pacxoza Cpeas! ¢y, BBHITONHAIOT B COOTBETCTBHH
¢ ¢hopmyoii (5.1) mpu U3BECTHBIX 3HAYEHHAX €€ COCTABJIAIOLIMX, YacTh U3
KOTOPBIX IOMYYaIOT MyTeM HENMOCPEACTBEHHBIX H3MEPEHHH, APYTYIO 4acTh
- pacueTHBIM ITyTEM.
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5.1.3 KonuyecTBo cpeabl onpeAensaioT yTeM HHTErPHPOBaHUs pacxoza
cpeasl N0 BPEMEHH.

5.1.4 VYpaBHeHHe, IO3BOJIAIOIIEEC BBINOJHUTL IIEPECYET PpeE3yJbTaTa
H3MepeHHil U3 06BHEMHBIX €IHHHI B MACCOBBIC EIMHHUIIbI, HMEET BHJ

9n =9c Pc =90 P- 5.2)

5.1.5 Pacxox cpeapl M3MepsAIOT B €IMHHMLAX MaccOBOIO pacxona,
o6beMHOro pacxoja B paboumx YCIOBHAX H 0OBEMHOro pacxona,
NPHUBEJEHHOrO K CTaHAapTHBIM YCIOBHUAM (B KauyeCTBE CTaHIAPTHBIX
ycnoBuii npunuMarot Tc=293,15 K (20 °C) u Pc = 101,325 kIla (760
mm.pt.cT) mo 'OCT 2939.

5.2 YpaBuenusi u3mMepeHuii pacxoaa cpeabl
5.2.1 YpaBHeHuUs U3MEPEHHI MaccOBOrO pacxoja

VpaBHeHHE  M3MEpeHMH ~ MacCOBOrO  pacxoia  Cpembi  MpH
HEMOCPEACTBEHHOM OIpPe/eIeH!H LIOTHOCTH:

qm=%.a.g.pz.,/_z.Ap-p. (53)

VpaBHEHHE H3MEPEHHMil MAaccOBOTO pacxoja rasoB NPH KOCBEHHOM
ompeielieHu IUIOTHOCTH ra3a 4vepe3 IUIOTHOCTh INpPH CTaHAApPTHBIX
YCIOBHSX:

P-T,

. 4
P.-T-K 4

q., :%.a.g.Dz. 2APpC

5.2.2 YpaBHeHHs H3MEPEHHIT 00BEMHOr0 pacxoaa

VpaBHeHue  M3MEpeHHH  00BEMHOrO  pacxoja  Cpedbl  IpH
HENOCPEACTBEHHOM ONpE/eIeHNH NIOTHOCTH:

11



2-AP
qoz%.a.g.Dz. —_— (5.5)
P

VpaBHeHne wu3MepeHHH OGBEMHOro pacxola ra3oB IpH KOCBEHHOM
onpejeNeHUH IUIOTHOCTH Tra3a dYepe3 IUIOTHOCTh INPH CTaHZapTHAHIX
YCIIOBHSX:

g, =2-c-g-D*- [2-AP- Fe T-K

4 e P T, (5-6)

52.3 VYpaBHeHus u3MepeHH#t 0OBEMHOro pacxoma  Cpenml,
MIPUBENEHHOr0 K CTaHJAPTHBIM YCIIOBUAM

VpaBHeHHe W3MepeHHii 00BEMHOr0 pacxoja rasoB, NPHBENCHHOTO K
CTaHAAPTHHIM YCJIOBUAM IIPH HENOCPEJCTBEHHOM ONpEAETICHNH IIOTHOCTH
pH pabounx YCIOBHAX p U U3BECTHOM K03ddHIHEHTE CxXHMaeMOCcTH K:

P-T .
qc=£.a.g.D2. C 2AP

. 5.7
4 P.-T-K\ p s

VpaBHeHue H3MepEHHIT 00GBEMHOrO pacxofa rasoB HIH XXHIKOCTEH,
NPHUBEIEHHOTO K CTaHAApPTHBIM YCJIOBHAM NPH HEMOCPEACTBEHHOM
oIpeeNIeHUH TUIOTHOCTH U H3BECTHOM pc:

N2:AP-p

Pc

qc=%-a-g-D2- .8)

VpaBHeHHEe H3MepeHHil O0OBEMHOro pacxoja rasop, MPUBEICHHOTO K
CTaHAAPTHHIM YCIIOBHSM IpPU KOCBEHHOM OIpENENeHHH IJIOTHOCTH ra30B
Yepe3 IIOTHOCTD NPH CTaHAAPTHBIX YCIOBHAX:

P-T,
pcPe-T-K'
12
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5.3 CocraBiasiioliie ypaBHeHHst H3MePeHHIi pacxoa cpeabl

5.3.1 Omnpenenenue koaddunuenra pacxona tpyoku ANNUBAR.

3Hauenue ko3 puupenta pacxona Tpyoku ANNUBAR onpenensior o
IMpunoxenuro b.

5.3.2 Onpenenenue koadduLmenrta pacimperus
Koadduupent pacimpeHns pacCUMTHIBAIOT 10 YPABHEHHIO

£=1-((1-B)? -0,31424—0,09484)-?‘5' (5.10)
K

5.3.3 Onpenenenue GU3NYECKUX CBOHCTB Cpe/ibl

5.3.3.1 Ilpu u3mepeHnH pacxoja U KONHYECTBA Cpel B 3aBUCHUMOCTH OT
H3MEPAEMBIX CPEA M NMPHMEHAEMbIX YPaBHEHHH H3MepeHHH Heobxomumo
3HaTh 3HAYCHHs CICAYIOIIMX (U3MHECKUX CBOHCTB Cpelbl: IIOTHOCTH,
BA3KOCTH, MOKa3aTens aauabarel (TONBKO Jis rasoB M mapa),
koddduumeHTa cxuMaeMocTH (TONBKO MJIA ra3oB) M IUIOTHOCTH IIpH
CTaHOAPTHBIX YCJIOBHA.

Du3snyeckue CBOHCTBA CPEABI MOTYT GBITH ONPEAENCHBI NyTEM MPAMBIX
M3MEPEHHH HIIM KOCBEHHBIM METOAOM Ha OCHOBE JAHHBIX, aTTECTOBAHHBIX
B Ka4yeCTBE CTaHAApPTHBIX CIpaBOYHBIX JaHHBIX kateropuid CTJ mnu CJ
(cm. 'OCT 8.566).

5.3.3.2 IlnotHocTh, mNOKa3aTenb aauabaThl M BA3KOCTH CpPEbI
OINPEAE/AIOT Jnsd YCHOBMA (TeMIepaTypsl M JAaBICHHA) B IUIOCKOCTH
OTBEPCTHIf, NpeAHA3HAYEHHBIX JUIA U3MEPEHUSA CTATHYECKOrO JABJICHHs 10
Tpy6xu ANNUBAR.

TpeboBaHHs K MeTOHaM OMNpPEAENCHHS M CPEICTBAM ONpEAEIEHUs
TUIOTHOCTH CpeJibl IpU paboyMX YCIOBHAX IPUBEAEHEI B IyHKTE 6.4.1.

IIpy OTCYTCTBHM CHpaBOYHBIX JAHHBIX O 3HAYCHHAX IOKa3aTess
anuabaThl HIIM METONOB €T0 pacueTa BMECTO NoKa3areis aAnabaTsl MOXKET
ObITH MCMOJIBE30BAHO 3HAYECHHE OTHOIICHHS YAENbHOM TEIUIOEMKOCTH P
NOCTOSSHHOM JJABNIEHHH K YIENbHOH TEIUIOEMKOCTH MPU MOCTOSHHOM
obbeme.

Bs3koCTh cpefsl MOXET ObITh HEMOCPENCTBEHHO M3MEpeHa WM
PacCYHTaHa C MOMOIBIO SMIHUPHYECKHX HIH TEOPETHYECKUX YpaBHEHHM
WM onpezeneHa rpadoaHaNUTHYECKUM METOLOM.

TpeboBannsa Kk meroAaMm omnpepeneHus W CH IUloTHOCTH rasa mpu
CTaHAApTHBIX YCJIOBUAX NPHBEJEHHI B MyHKTE 6.4.2.
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5.3.4 Onpenenenre naBIcHUA Cpelbl U Mepernana JaBleHus Ha TpyOke
ANNUBAR

5.3.4.1 laBnenue cpens! U nepenax AaBneHus Ha Tpyobke ANNUBAR
u3Mepaor MeroaaMu U CU, cooTBeTCTBYIOUIMMH TpeGOBaHHMAM MyHKTa
6.2.

5.3.4.2 Tpe6osanua x CH paBieHus cpeibl M Nepenaja NaBleHHs Ha
TpyOke ANNUBAR, a Taxke K X MOHTa)y NPHBEXEHBI B TyHKTE 6.2.

5.3.5 OnpegeneHue TeMIepaTypsl cpebl

5.3.5.1 Temnepatypy cpeasl wu3Mepsior wmetomamu u CH,
COOTBETCTBYIOLIMMHU TPeGOBaHHAM MyHKTa 6.3.

5.3.5.2 TpeboBanus x CU Temmeparyphl M HX pa3MmeileHuio Ha UT
TPHUBEICHEI B MyHKTE 6.3.

5.3.6 Onpenenenue BHyTpeHHero quamerpa UT

BuyTtpennuit nuamerp UT onpenensior no pasaeny B.1 Ilpunoxenus

5.4 YpaBHeHMs H3MepeHHii KOJHYECTBA Cpebl
5.4.1 KonuaecTBO cpels! ONpeaeaioT M0 YPABHEHUAM:

72

m=qu-dr, (5.11)
71
72

V= j'qo .dr, (5.12)
7l
72

V.= (q.-dr. (5.13)
7l

VpaBuenus nsmepenuit (5.11) — (5.13) npUMEHSAIOT NpH HeNpepEIBHOM
npolecce U3MEPEHHH pacxoaa Cpeabl.

5.4.2 Tlpu npuMeHeHUH CPeACTB 06pabOTKH pe3yNbTaTOB U3MEPEHHIH C

AUCKPCTHBIM BBIYHMCICHHEM JOOMYCKACeTCA HCIIONbB30BATh le/IGJIH)KCHHBIe
YPaBHCHHS H3Mepe}mﬁ KOJINYECTBA CPCAbI:
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- IpH NIPSMOYTONBHO# aNnpoKCHMAIHK

m=Yq,.-At,, (5.19)
i=1

V=>4, Ar, (5.15)
i=1

Ve=2q,Ar,, (5.16)
i=1

- [IpH Tpaﬂel.lﬂlflllalle0ﬁ anmnpoKCHMallHH

n N+ i+
. Z qm(() qm(t D A‘l',r , (5.17)
pa 2
n N+ .
V= Z qa(,) qa(l+l) . AT,- , (518)
i=l 2
n ~ + .
VC - ch(l) 2qc(l+l) 'AT,- , (5]9)
i=]
rae

m@yp o M Ge@ - 3HAYEHMA (YHKUME g.(7), gu(T) M q.(t) B Hauane
HHTEpBaJa ATj, COOTBETCTBEHHO;

Amii+1p Goi+l) M gea+1y - 3HaUCHUA OYHKUMH gn(T), 9u(T) ¥ gc(r) B KOHIE
HHTepBala Atj, COOTBETCTBEHHO;

n - YHUCJIO UHTEPBAIOB AUCKPETH3aLMH B TEUYCHHE BPEMEHH To, IIC BpeMs
H3MEpEHHH pacCUHThIBaeTCA o Gopmyie

n

T,=17,—7, =) Ar,, (5.20)
i=1

rae At; — MHTepBaJl LHKJIa BEIYUCICHHI pacxona.
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6 CPEJICTBA HW3MEPEHMA M TPEBOBAHHS K HX
MOHTAXY

6.1 U3mepuTe/IbHbIE KOMILIEKCHI

6.1.1 lna ompeneneHus pacxoAa M KOJMYECTBA CPEAbl BBIIOIHAIOT
H3MEpEHNs MEPEMEHHBIX ITApaMETPOB MOTOKA K Cpelpl, BXOAAIIAX B
ypaBHEHHE H3MEPEHHUH pacxola.

6.1.2 CH n BcrioMoraTenbHble TEXHHYECKHE YCTPOHCTBA, HEOOXOAHMBIE
IUIsL M3MEPEHHIT pacxola M KOJHYECTBAa Cpeibl, BBHIOMpalOT HCXols H3
YCIOBHH MX SKCIUTyaTalldH H TEXHHKO-3KOHOMHYECKOH Lenecoo0pa3HOCTH.

6.1.3 Jlns wu3MepeHuii NapaMeTpOB IOTOKA M CPEIbl MPUMEHAIOT
H3MEPHTEIIBHBIE KOMIIIEKCHI ABTOMATHYECKOTO JieHCTBHA c
BEIYMCIHUTENBHBIMH  YCTPOHCTBaMM, KOTODbI€ NPHHHMAIOT CHTHAJIBI OT
HM3MEPHUTEIRHBIX Mpeobpa3oBareneil MapaMeTpoB MOTOKA M CPEBI,
aBTOMATHYECKH 0OpabaThIBAIOT UX U BHIJAIOT HEOOXOAMMYH0 HH(OPMALIHIO
0 pe3yNbTaTaX U3MEPEHHH U BHIYICIECHHI B peaJlbHOM MaciiTabe BpeMeHH.

6.1.4 B u3MepuTENbHBIX KOMIUIEKCAX NPHMEHSIOT aBTOMAaTHYECKUe
CpelcTBa M3MEPEeHH# ob0oro NpHUHIMNA AEHCTBHA, HO C 3allUTOMH NaMATH
¥ TIPOTPaMM OT ITOCTOPOHHETO BMEMIATENbLCTBA.

6.1.5 Jlns ompeneneHus 3HaYeHHil YCIOBHO-TIOCTOSHHBIX BENMYHH
JOMyCKaeTcs MpHUMEHEHWe IOKaspIBalomMx mnpubopos. Ilpu BBOZE
YCTIOBHO-ITOCTOSHHBIX 3HAYEHHI MapaMeTpoB BpeMs BBOJA M MX 3HaYCHHS

PETHUCTPHPYIOT.

6.2 CpeacTBa u3MepeHHii Nepenaaa AaBaeHuil U 1aBJIeHAA

6.2.1 U3mepenns nepenana aasneHus Ha Tpyoke ANNUBAR.

6.2.1.1 Ilepenax nmasnenus Ha TpyOke ANNUBAR omnpenensior B
COOTBETCTBMH ¢ mnyHktoM S5.1.1. Tlepemax paBneHus  Mexay
ocpenHsaomuMu kamepamu Tpyoku ANNUBAR onpenensior ¢ moMOIIBI0
CpencTB  M3MepeHHWii mepemama  jAaBneHusa  (auddepeHImManbHBIX
MaHOMETPOB - JAW¢PMaHOMETPOB) IyTEM IOACOCAMHEHHS HX uepes
COeIMHUTENbHBIE TPYOKH K OCpeAHSIOImMM kamepaMm TpyOku ANNUBAR.

6.2.1.2 Ilpm ™moHTaxke IU(PMAHOMETPOB BHINONHCHHE COCAWHEHUH
MPOBOIUTCS B COOTBETCTBUM MHCTPYKIMAMH MO 3KCIUTyaTalluH M MOHTAXY
Tpy60ok ANNUBAR ¥ cpencts u3mMepeHuii nepenajia AaBjieHus.

6.2.2 Onpenenenne abCOMOTHOrO AaBJICHUS

6.2.2.1 AGconoTHOE AaBJIEHHE CPEIbI U3MEPAIOT C MIOMOIIBIO CPEACTB
H3MepeHui abCcoMoTHOro WK U36HITOYHOrO aBieHns (MaHoMmeTpoB). [1pu
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U3MepEHHAX M30BITOYHOTO JaBIEHHs, aOCONIOTHOE JABIECHHUE ONPEIEISIOT
KaK CyMMy U30BITOYHOro H 6apOMETPHYECKOro AaBICHHIH

P=P, +P;. 6.1)

6.2.2.2 AGcomoTHoe WK u306BITOYHOE AaBneHue usmepsiot B UT nepen
TpyOkoii ANNUBAR. Ot6op craTHyeckoro IaBjeHHS BBHINOJIHAIOT Ha
paccrosuuu 0,5...1,0D0 nepen 1pybkoii ANNUBAR ¢ momompio 160
otaenbHbIX orBepcTHi B creHke UT mnm ¢nanumax, nmu60 HECKOIBKHX
B3aHMHO COEJMHEHHBIX OTBEPCTHH, JHOO C IMOMOLIBIO KOJNBLEBOH IIeNH
(crIOLIHOMN MM NIPEPBIBHCTOMH), BHIIIOIIHEHHOH B KaMepe YCPEAHEHHS.

6.2.2.3 Ecnu UT wu3rotoBleH M3 NPAMOILOBHBIX TPYO M Juii otT6Gopa
CTaTM4ECKOTO JABJICHHA NPHMEHSIOT OAHO oTAenbHoe orBepcTHe B UT, TO
moB TpyOsl Ha yuyacTke AnuHOH He Menee 0,5D, pacnoioxeHHOM
HENOCPEJCTBEHHO IEPEN OTBEPCTHEM Ul OTOOpa JaBiCHHS, HE AOIDKEH
pacnoniaratecsi B ceKTope nonepe4soro ceuenusa UT ¢ yraom 30° ot ocu
JaHHoro orBepctua. Ecom  mns  orGopa cTaTMuecKoro  JaBiieHHs
HCIMONB3YIOT KOJBLUEBYIO LIEAb MJIM HECKOJIBKO B3aHMHO COEIMHEHHBIX
OTBEPCTHIA, TO LIOB MOXET ObITH PACHIONIOXKEH B JIIOGOM CEKTOpE.

6.2.2.4 [onyckatorca s Tpybku ANNUBAR, ocHameHHo#
MeXaHH3MOM BbIeMKH / ycTaHOBKH mop nasienueM (FloTap), aGcomotHoe
HWIM M30BITOYHOE [JaBJICHHE HM3MEPATh MaHOMETPOM, CMOHTHPOBAHHBIM
yepe3 OTHCHBHBIH 0TOOp [JaBleHHs, pPAaclONOXEHHBIE Ha KoOXyxe
MEXaHH3Ma BBIEMKH MEXAY OTCEKAIOIMM KpPAaHOM H YIUIOTHHTENbHBIM
MEXaHHU3MOM.

6.2.2.5 J[lomyckaercs mNpHCOEJUHEHHE MaHOMETpa K IUIKOCOBOM
COEMHUTENBHOH Tpy6ke nudmMaHOMeTpa. 3HaueHUe AaBneHus cpeasl B UT
B 3TOM Clly4ae PacCUUTBIBAaETCA N0 hopMyne

P=P -04-AP, (6.2)
rae P, - napnenue B IItocoBoi coeqMHUTENBHOM TpyOKe AudpMaHOMETpA.
6.2.2.6 Jonyckaercsa nmpu mpumeHeHnu Tpy6ok ANNUBAR Diamond
II+ n “ANNUBAR 585” npu usmepeHusxX AaBICHHUS B JBYHAIpPaBICHHOM
MOTOKE MPUCOEANHEHHEe MaHOMeTpa K MUHYCOBOM (KOPMOBOIi MO MOTOKY)

COEMHUTENbHOH TpyOKke audmanoMeTpa. 3HaueHHe gaBneHus cpensl B UT
B 3TOM CJIydae PacCUMTHIBAaCTCs 10 hopmye
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P=P +0,6-AP, 6.3)
rae P. - naBnenne B MEHYCOBOIf CoeTMHUTENBHOM TpyOKe THdMaHOMETpA.

6.2.2.7 H3smepeHus aGCONIOTHOrO WIM H3OBITOYHOrO JABJICHHS
BBIMOJIHAIOT C YY4ETOM Pa3HOCTH BHICOT ycTaHOBKH Tpy6ku ANNUBAR u
MaHOMeTpa.

6.2.2.8 TIpu u3MepeHHAX H3OBITOYHOrO JaBleHHs GapoMeTpuyeckoe
IaBJICHHE H3MEPAIOT B MECTE PACIONOXKEHHSA MAHOMETpa H3OLITOYHOrO
JIaBJICHUS, €CTH NOCHENHMI pasMeINeH B 3aMKHYTOM MPOCTPAHCTBE NpH
HAJIMIUU NOAyBa/pa3psKeHHs, CO3/1aBaEMOT0 CHCTEMaMH
KOHANLIIHOHUPOBAHHUS.

6.2.2.9 AtMmocthepHoe naBIeHHE MOXET OBITh NPHHATO 3a YCIOBHO-
TTOCTOSIHHOE 3HAYCHHUE.

6.2.2.10 [JomyckaroTcs M3MEpEHHs Iepenana AaBlIeHHsA, abCOMOTHOrO
HITH H36BITOYHOTO JaBICHAS MHOTronapaMmeTpuIeCKUMHI
npeoGpa3oBaTeNsiMi, KOTOpHIE IO3BONSAIOT ONHOBPEMEHHO TPOBOAUTH
U3MEpeHHs Nepenaza JaBieHus H abCoMOTHOro/M30bITOYHOr0 AaBICHHS.

6.2.2.11 ITpu monTaxe Tpy6ku ANNUBAR B koneHe abCONMOTHOE WIH
U30bITOYHOE JaBiieHHe cpenbl B UT u3MepsAIoT B COOTBETCTBHH C MYHKTOM
6.2.2.5.

6.3 Cpencrea m3MepeHHii TeMnepaTypsl

6.3.1 Temnepatypy u3MepsaeMoi cpesl H3MEPAIOT C IOMOLIBIO CPEACTB
H3MEpEHUii TeMIiepaTypsl (TEPMOMETPOB).

6.3.2 TepMoaMHAMHYECKYIO TEMIEpAaTypy H3MEpACMOi  cpelbl
omnpenensoT no Gpopmyne

T=t+27315. 6.4)

6.3.3 W3mepeHus TeMmeparypsl cpeibl MPOBOAAT HAa MPSAMOJIMHEHHOM
y4acTke B nporouHoit yacti UT nepex win mocne Tpy6ku ANNUBAR. Bo
BCEX CIy4adX HEOOXOAMMO CTpPeMHThCA K ToMy, 4ToObl IIT mnmm ero
3aMiMTHAs I'Mb3a (IpH ee HATMYMH) KaK MOXXHO MEHBILIE 3arpoMOXIany
npoxoaHoe ceyeHue UT.

6.3.4 TIlpm wusMepeHHAIX TeMIepaTypbl Ccpeabl Iiepex TPYOKoit
ANNUBAR cnegyer pykoBOACTBOBATBCS CICAYIOIHMH MONOKEHUAMH:

a) ecmu quamerp D, ynosnerBopset ycnosuto 0,03D < D, < 0,13D, To:
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- ycraHoBka IIT winm ero 3alMTHOM TMub3bl (MPH €€ HAIMYHHM) Ha
paccrosauu He MeHee 20D or Tpybku ANNUBAR He Biamser Ha
TOKA3aHUA H3MEPUTEIIEHOrO KOMILIEKCa;

- npu ycranoBke IIT unu ero 3ammTHOH runb3bl (IpH €€ HAIMYHH) OT
Tpy6ku ANNUBAR Ha paccrosuuu 10D < /, < 20D x OTHOCHTENbHO#
pacIIMpEeHHOH HeonpeneneHHOCTH KkoddduuueHTa pacxoma TpyOku

ANNUBAR cneayer apupmetnyecku no6aButh Benuuuny U, ,', , paBHyIO 1
- 1,/(20D);

- IIT unu ero 3alMTHYIO TUab3y (NIpH €€ HAIHYMM) HE NOIMYyCKaeTCs
yCTaHaBJIMBaTh Ha paccTosHHU MeHee 10D ot Tpy6ku ANNUBAR.

6) ecnu quamertp D, ynosierBopset ycnosuio D, < 0,03D, To:

- ycraHoBka IIT unu ero 3amuTHOH ruie3sl (IpH €€ HAIMYUM) Ha
paccrosHud He MeHee 5D ot Tpy6ku ANNUBAR He BiauseT Ha nmoka3aHus
H3MEPHUTENBLHOTO KOMIUIEKCa;

- npu ycraHoBke IIT uiu ero 3amurHON ruiib3bl (P ee HATMYMH) OT
Tpy6bkn ANNUBAR Ha paccrosuuu 3D < /; < 5D, K OTHOCHUTEIbHOM
pacLIMpEeHHOH HeompeJeleHHOCTH KoddduuueHTa pacxona TpyOku
ANNUBAR cnenyer apupmernueckn nob6aButh Benuuuny U, },, paBHy10
0,5%;

- IIT unu ero 3ammrTHYIO THIB3Y (NIpU €€ HANIHYMM) HE NOIMYCKAaeTCs
yCTaHaBIINBaTh Ha paccTosHHU MeHee 3D ot Tpy6ku ANNUBAR;

B) pacctosHue Mmexay Tpybkoii ANNUBAR u IIT He A0mKkHO
npessiats 30D;

r) Mexay Tpyboxoit ANNUBAR wu IIT unu ero 3amuTHON rHab3b (Ipu
€€ HaJIMYMH) JOJDKHBI OTCYTCTBOBATh MECTHBIE CONPOTHBIIECHMUA.

6.3.5 Ilpn n3mepennn TeMneparypsl noroka mocie tpyoku ANNUBAR
ClIeayeT BBIIONHATS TpeOOBaHHA:

a) IIT i ero 3alMTHYIO TWIB3y (MpH €€ HAIMYHH) HE JOIYCKAeTCA
ycranasnuBath ot Tpyoku ANNUBAR Ha paccrosauu 6onee 15D;

6) ecnu auametp D, < 0,03D, rny6uHa norpy:KeHHs 4yBCTBUTENBLHOTO
npeobpa3oBatens tepmMomerpa B UT cocrasnser (0,3 — 0,4)D, u mexay
IUIOCKOCTBIO, TNpoXojiuiedl 4epe3 LEHTPalbHYIO och TpybompoBoma
1py6ky ANNUBAR, 1 mnockocTsio, MpoxoadiuieH mno yepes HeHTPaIbHYIO
ocb TpybonpoBoaa u IIT mium ero 3amUTHYIO THIb3y (NPH €€ HAINYMH),
obpasyerca yron He Meree 30°, To IIT wnu ero 3ammutHyIo ruib3y (Ipu ee
HaJIMYMH) YCTaHaBJIMBAIOT Ha paccrosHuH /, He MeHee 0,6D ot TpyOku
ANNUBAR, npu 3tom, npu /; < 5D, K OTHOCHTENBHOH paclIMPEHHOMH
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HeomnpegaeneHHocTH ko3 ¢uimenta pacxoga Tpyokn ANNUBAR cnenyer
'
apudMeTnuecku fo6aBuTh BenuunHy U, , paBnyio 0,5%;

B) eciu guamerp D, < 0,26D, m ycnous myHkra 6.3.5 6) He
BBIMONHAIOTCA, TO IIT WM ero 3amuTHyI0 Tuiab3y (MIpH ee HAIWYUH)
yCTaHaBIHBAIOT Ha paccTosHuK oT Tpy6ku ANNUBAR He MeHee 5D,

r) ecnu auametp D, > 0,26D, to TIT wiu ero 3alUTHYIO Tiuib3y (MpH ee
HaJIMYWM) YCTAaHaBIIMBAIOT B DPAaCIIUPHTENb B COOTBETCTBHH C ITyHKTOM
6.3.7T'OCT 8.586.5;

1) mexay Tpyokoit ANNUBAR u I1T nin ero 3ammrHOMR runb30ii (pu
€ HaINYUM) JODKHBI OTCYTCTBOBaTh MECTHBIC  CONPOTHBICHHS
(MCKITIOYEHHE COCTABIAIOT BAPUAHTEI, PECTaBICHHEBIC Ha pUCYyHKax 11B, T
I'OCT 8.586.5);

6.3.6 UyBCTBUTENBHBII JJEMEHT TEPMOMETPA  YCTaHABIHMBAIOT
HenocpeacTBeHHO B YT wiu B runb3y (kapMaH).

Ilpu ycranoske IIT B rune3y (kapMmaH) oOecIeYMBAIOT HAJEHKHBIMH
TEIJIOBOH KOHTAKT, 3allOJIHAA THJIB3y, HANPUMED, XKUAKHAM MaciioM, 1160
HCIIONB3YIOT NOANpPYKHHEHHBIE ceHcophl. IIT morpyxamT B r'Mis3y Ha
MOJNIHYI0 €e IMyOuHY (C MOHTaXHBIM 3a30poM). PexoMmeHAyercs, 4To0bI
3a30p MeXay GOKOBBIMH CTeHKaMu Trib3bl M I1T He npesbman 0,5 MM

Yacte IIT, BeicTynawomas Hagy WUT, nomkHa HMETh TEPMOH3OJSLHMIO,
€CNIM TeMIlepaTypa IMOTOKAa OTIHYaeTcs OT TEMIEpaTyphl OKpy:Karomei
cpensl 6onee yem Ha 40 °C.

Pexomennyercs IIT wiu ero 3amuTHy0 runb3y (OpH ee HaIHYHH)
TepMou30upoBath oT creHku UT.

6.3.7 UyscTBUTENBHBIH mnpeobpa3oBaTens TepMOMETpa MOTPYXalOT B
UT na ray6uny (0,3 — 0,7)D. B ciyqae, ecnu usmepsemas cpefa nap Wid
cpena, Temmeparypa KoTopoit Gomee 120 °C, pexoMeHayeTcs
YyBCTBHTENbHBIN Ipeobpa3oBaresb TepMoMerpa mnorpyxarte B UT Ha
ry6uny (0,5-0,7)D.

6.3.8 YyBcTBHTENBHBIN Mpeobpa3zoBaTeb TEPMOMETPA YCTaHABIMBAIOT
paguaneHO Ha TemnousonupoBaHHoM ydactke HUT (pucyHok 1la I'OCT
8.586.5).

Jonyckaercs HaKJIOHHAA YCTaHOBKa JyBCTBHTEIIBHOTO
npeobpa3zoBartens TepmoMerpa (pucynku 116, 11r T'OCT 8.586.5) mmmn
ero ycraHoBska 3a Tpy6xoit ANNUBAR B konene (pucynku 11B I'OCT
8.586.5) npu ycrnoBuM BBIIOHEHUS TpeGoBaHHUH IMyHKTOB 6.3.5 1 6.3.7.

6.3.9 Ilpu nNpoxoXACHHH ydacTKa TpPyOONpoBOJa MEXAY MECTOM
pasmemenus IIT u TpyOkoi ANNUBAR cpema oxmaxmaercs HIH
HarpeBaeTcsa. B pe3synbrate TeMmepaTypa cpedbl B MECTE PacIHOJIOKESHHS
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IIT MokeT OT/IMYATHCA OT TEMIIEPATyphbl B MECTE PACHOJIOKEHHS TPYyOKH
ANNUBAR. /111 yMEHbIIEHHs HEONMPEACIEHHOCTH Pe3yJIbTaTa U3MEPEHUA
Temnepatypsl T Tennon3onupyror.

Ecnu Ttemnepatypy wu3mepsaior no 1py6bku ANNUBAR, T10
Temwionm3onupyoT ydactok MT Mexay cedeHusmMu TpyGonpoBoja,
pacmoyIoKEeHHBIMH Ha paccTosHuM 5D no Mecra pasMmemneHus IIT u Ha
paccroanuu 5D nocie Tpy6ku ANNUBAR.

Ecim Ttemneparypy u3mepsior mociae Tpy6ku ANNUBAR, 10
TeIUION30JUpYIOT y4dactTok MT Mexay cedeHusamu TpyOonposoaa,
pacnonoXeHHeIMM Ha pacctosHuu 5D no Tpy6ku ANNUBAR u Ha
paccrosuuu 5D nocne IIT.

JlonmyckaeMoe OTKJIOHEHHE TEMIIEPATyphl cpeabl Mexay cedeHusamu UT
B Kotopbix yctaHoBneHsl IIT u tpybka ANNUBAR B cooTBeTCTBHH C
Tpe6oBanuamu mynkra 7.1.7 FOCT 8.586.1 npuuumaroT paBHbiM +0,3 °C
U1 ra30B U £1,5 °C s xKuakocTei.

6.3.10 [JomyckaeTcss HM3MeEpATh TEMNEPATypy CpeIbl TEPMOMETPOM,
BcTpauBaeMbiM B TpyOky ANNUBAR. Ha BcrpoeHHble B TpYOKY
ANNUBAR TepmMomerpsl, myHKTHI 6.3.4 - 6.3.8 He pacnpocTpaHsOTCS.

6.3.11 Ilpu moutaxe TpyOkn ANNUBAR B KkoneHe, TeMmmepatypy
cpeasl B UT u3mepsatoT no myHkTy 6.3.10 TepMOMETPOM, BCTPOCHHBIM B
Tpy6ky ANNUBAR i TepMOMETPOM, YCTaHOBJICHHOM IOCie TpyOku
ANNUBAR B cOOTBETCTBHM C yHKTaM# 6.3.5 - 6.3.9.

6.4 CpencrBa H3MepeHHii IVIOTHOCTH, COCTABA H BJAKHOCTH CPeabl

6.4.1 OnpeneneHne MWIOTHOCTH NpH paGodyHX YCIOBUAX

6.4.1.1 OnpeneneHne MIOTHOCTH NMpPH PabOYUX YCIOBHAX MPOBOIAT IO
nyHkty 6.4.1 TOCT 8.586.5.

6.4.1.2 Tlpu ycraHoBKe IUIOTHOMepa BO BHyTpeHHed mnomoctu WUT
IUIOTHOMEp yCTaHaBiuBalOT oT Tpy6ku ANNUBAR Ha paccTosiHuM He
MeHee paccTosiHuA, yka3aHHoro B myHkte 6.4.1.3 TOCT 8.586.5.

6.4.2 OnpezieneHye INIOTHOCTH IPH CTaHAAPTHBIX YCIOBHAX

Onpenenesne MIOTHOCTH MpPH CTAHAAPTHBIX YCJIOBHAX MPOBOIAT IIO
nyskty 6.4.2 'OCT 8.586.5.

6.4.3 Onpenenenne KOMIIOHEHTHOrO COCTaBa

Onpenenesyie KOMIIOHEHTHOrO COCTaBa IIPOBOJAT MO MYyHKTY 6.4.3
I'OCT 8.586.5.

6.4.4 Onpenenenye BIaXHOCTH rasa

OnpeneneHne BIAXHOCTH rasa npoBoasar nmo nyHkry 6.4.4 TI'OCT
8.586.5.
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6.4.5 NomoaHUTENbHAs PEKOMEHAAIMS
Jlnst onpeneneHus IIOTHOCTH NPH CTaHAAPTHBIX YCIOBMSX, COCTaBa H
BJI2)XHOCTH Ta3a mpoOb! peKOMEHAYeTCs OTOMpaTh U3 OXHON TOUKH.

6.5 BeruuciMTeNbHbIEe YCTPOiicTBa

6.5.1 BplUMCINTENFHOE  YCTPOHCTBO  JOMKHO  aBTOMAaTHYECKH
BBIYHCIIATH 3HAYCHHs [apaMeTPOB MOTOKA W Cpelbl, a TaKxke 3HAYCHHE
pacxona cpefibl B COOTBETCTBHM C IYHKTOM 5.2 M KOJNHYECTBO CPEbl B
COOTBETCTBUH C MYHKTOM 5.3.

Ilpu pacuere pacxona U KOJUYECTBA CPEABl HOIYCKAETCs PUMEHEHHE
YOPOIIEHHBIX (opMys. JIOMONHUTENBHBI BKJIAX B HEONPEAEICHHOCTD
pe3y/bTaTOB BBLIYMCIEHHS OT BBEICHHBIX YNPOUIEHHH OIpeaensioT
OTHOCHTENBHO Pe3yJIFTaTOB BEIYHUCIICHHH, BBHITONTHEHHBIX B COOTBETCTBHH C
tpeboBanuAMHU noapaszaenos 10.1 u 10.2.

6.5.2 BplyMCIMTENBHOE YCTPOMCTBO  JOMKHO  KOHTPOJIHPOBATh
cOONIOleHHe METOAWYECKUX OrPaHMYEHWH Ha NpHMEHEHHEe TPyOKHU
ANNUBAR # TeXHOJIOTHYECKHX K METPOJIOTMYECKUX OrPaHMYEHMI Ha
3HAYEHHUS U3MEPACMBIX BETHYMH.

6.5.3 BBIUMCIHTENBHOE YCTPOHCTBO HOMKHO COXPaHATh B apXHBax
pe3yJbTaThl M3MEPEHUH U BBIYHCIICHUH, HEIUTATHBIE CUTYalMH.

6.5.4 BeruucnuTensHOe YCTpOMCTBO IPH BO3MOXXHOCTH — H3MEHEHMH
JaHHBIX, BIMAIONMX Ha pe3yNbTaThl H3MEPEHHMH M BBIYHCICHHH
OMEPaTOpOM B MPOLIECCE M3MEPEHHI, JOIDKHO (PMKCHPOBATh W3MCHEHHS B
apxuse.

6.5.5 BriuucnurenbHoe yCTPOHCTBO AODKHO MPENCTaBIATh Pe3yIbTaThl
HM3MEpeHHIt M BBIYHCIEHHH, a TakkKe HaHHBIE O KOHOMHIYPUPOBaHHH
BBIYHMCIIMTENILHOIO YCTpOWCTBA Ha BHYTpeHHee H(MIH) BHEIIHHE
ycTpoiicTBa 0TOGpaXkeHHs HHHOPMALIMH.

6.5.6 B BHIUHCIMTEIBHOM YCTPONHCTBE HOIDKHA OBITH HpenycMOTpEHA
3aIMTa XpaHsaueiics B HeM HHPOPMaLMH OT BO3MOXHOCTH €€ HCKa)XKeHHS.

6.6 3mepurenbHbIii TpyGonposon

6.6.1 TpeGoBauus K U3MEPUTENEHOMY TPyOOIpPOBOLY

6.6.1.1 UT wumeer Kpyrioe cedyeHue no Bcelt AnuHEe TpeGyemoro
MPAMONHHEWHOro y4acTka 1o u mocie Tpyoku ANNUBAR.

Ha yuactkax 2D no u nocie pyoku ANNUBAR nonepeunsie ceueHus
UT cuuraror kpyrisiMe, eciy mo6oit nuamerp UT B mo6oit mrockocTu
ommyaercs He Gonee yeM Ha 1% no tpy6ku ANNUBAR u 3% nocne or
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3Ha4YCHHs1 BHYTPEHHEro aumamerpa D, ONpefeneHHOTo COIIaCHO IIyHKTY
6.6.1.3.

Ilpu otknonennu AD mo6oro usmepenus auamerpa UT mo TpyOku
ANNUBAR Dj B mo60ii IIIIOCKOCTH OT CPEJHETO 3HAYCHHsA H3MEPEHHOIO
auamerpa D, ompeneneHHoro no myHKTy 6.6.1.3, 6omee 0,3% x
OTHOCHTENILHOM  PacCIIMpEHHOH  HeONpeleNeHHOCTH  Koddduuuenra

pacxofa cnexyet apubmerHdecku o6aButh Beauunny U aD PaBHYIO:

0,25% - mpu 0,3% < 4D < 0,6%,
0,5% -npn 0,6% < 4D < 1%.

HUT Moxer OBbITh COCTaBHBIM (COCTOATH M3 CEKLHH COEAMHEHHBIX
cBapkoii unu ¢urannamu). Ilpu 3ToM, paccTosHMe Mexay TpyOKoi
ANNUBAR ¥ 6mmxaiilnum CTBIKOM JOMKHO ObITh HE MeHee 2D.

3a npenenamu yuactka 2D no u nocne tpybku ANNUBAR nonepeutoe
CEYCHHE CYMTAIOT KPYTJIbIM [0 pe3yNbTaTaM BU3YaIbHOTO HaOMIOAEHHA.

6.6.1.2 Ortknonenne BHyTpennero amamerpa UT mpu 20 °C or
BHYTpeHHero auamerpa UT, npuBeaeHHOro B 3aBOJICKOM PacueTHOM JIHCTE
(Pipe 1D), B cooTBeTcTBHM ¢ KOTOpsIM TpyOka ANNUBAR
H3rOTaBIMBaJlaCh, HE JOMKHO mpeBblmaTh 3% A Bcex TpyOok
ANNUBAR, xpome “ANNUBAR 485” co craHAaapTHbIM KOJOM
auanasoHoB pasmepoB MT, mns KoTophix momycTumble auana3oHsl UT
MPUBOAATCSA B TEXHHYECKOH JOKYMEHTALIUH.

6.6.1.3 Buyrpenuuit guamerp HWT paccuuTHIBAaIOT Kak cpeaHee
apudMeTHUECKOE 3HAuYEHHE pPe3yIbTaTOB H3MepeHuH auamerpa UT B
cedyeHHH, mnpoxonsieM uyepes Tpyoky ANNUBAR. [lomonHuTensHo,
OpoBOJAT H3MepeHHe BHyTpeHHero paumamerpa HWT B ceueHusx Ha
paccrosuuu D u 2D nepen tpy6koit ANNUBAR. Pesynbrathl u3mepeHuit
BHYTPEHHETO AMaMeTpa npusBoist K Temneparype 20 °C no dpopmysne (B.1).

Buytpennnii nuamerp UT B kaKIOM M3 CEYCHHId HU3MEPAIOT HE MEHee
4yeM 1o Np AHAMETPAIbHBIM HANpPaBIEHUAM, PACIOJNOKEHHBIM IOA
OJIMHAKOBLIM YITIOM JPYT K APYry (OTKJIOHEHHE MEXAY AHaMETPaTbHBIMH
HanpaBJIEHUSAMH MIPH H3MEPEHUAX BHYTPEHHEro JuaMerpa He 6onee 5°).

MuHHMaNBHOE KOJMYECTBO JUaMETpalbHbIX HANpaBlE€HUH, B KOTOPHIX
NPOBOJAT U3MEPEHHA BHYTpeHHero auamerpa UT, B 3aBUCHMOCTH OT €ro
JHaMeTpa npuBeAeHo B Tabnuue 6.1.
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Tabmuna 6.1 - MUHUMaIIbHOE KOJIMYECTBO AHAMETPANBHBIX HAalpaBIeHHUH

HAnamerp UT (D) MHHHMaNBHOE KONHYECTBO
JIUAMETPAILHBIX
Hanpasienuit ( Np )
10 0,3 M 4
or03maol m 6
cBpime 1 M 8

BryTpeHHNH guaMeTp B KaXIOM JAMaMETPANTBHOM HaNpaBICHHUH
OMNPENENSIOT:

a) TpAMBIMH H3MEPEHUAMH BHyTpeHHero auamerpa WUT (umampumep,
IITAHT'CHIUPKYJIEM);

6) paccuMTHIBaIOT IO dopmyie

D, =Dy —(n} +h}), 6.5)

rae
D,.j— BHyTpeHHUH auamerp UT B i —M ceueHuMm j — ro AuaMeTpaibHOrO
HamnpaBJICHUS;
D"~ remmmii muametp UT B i —M CEYEHHMHM j — IO JIMAMETPAILHOTO
HaIpaBJICHHS,;

2 . .
h,;,h,.j — TomuuHa cteHoKk WUT B i —M ceyeHHH j — ro AHAMETPalbHOro

HarpaBJICHHUA.

Jomyckaercsa BHyTpeHHM# nuamerp UT onpenensrs B COOTBETCTBHH
METONMKAMM, IPHBEAEHHBIMH B JPYrHX HODMAaTHBHBIX JOKyMEHTaXx,
YTBEPXKACHHBIX B YCTAHOBJICHHOM IOPSAIKE.

6.6.1.4 Jlonyckaerca wucnonszoBaTb WUT cO CBapHBIM LIBOM,
napaiensHeiM ocd UT, ecnu Beicora mBa He npesbimaer 0,005D. Tlpu
atoM Tpy6bky ANNUBAR pacnomaratoT Tak, 4YToOBl IUIOCKOCT,
npoxofsias yepe3 MmOB M HeHTpanbHylo ock MUT B Mecte ycraHOBKH
TpyOGkn ANNUBAR, Gbuta noa yriaom He MeHee 30° k IUIOCKOCTH,
npoxopsieil yepe3 neHtpansHyo ock T u Tpy6ky ANNUBAR.

6.6.1.5 Jlomyckaerca wucnons3oBanve WT ¢ momepedHbIM CBapHBIM
IIBOM BBICOTOH /4, €CIIH OH PACIONOXKEH Ha pacCTOSHUM He MeHee 92h oT
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Tpy6kn ANNUBAR. Ilpu 3TOM Hanu4He NONEPEYHOro LIBa Ha PACCTOSHUH
MeHee 2D 5o u nocae Tpyoxu ANNUBAR se nomyckaercs.

6.6.1.6 omyckaerca ucnoab3oBanue WUT co crnHpaibHBIM CBapHBIM
mBoM. IIpy 3ToM gnomkHa ObITh obecmedyeHa riankas BHYTPEHHSA
nosepxHocts UT Ha mnune 10D po tpyOoku ANNUBAR (mim Ha Bcem
y4acTke Mexay Tpyokoii ANNUBAR u Gmmxkaiiumm nepen Heit MC, ecan
JUIMHa 3TOro ydacrka He Gonmee 10D) m ne menee 4D mocne TpyOku
ANNUBAR, nyrem ee MexaHuueckoi 06paboTki (BHYTpEHHMil BaJlMK
JIOJDKEH OBITH CTOYEH).

6.6.1.7 Buytpennsas noepxHoctb UT uncTast, He HMeeT KOppo3Hu, Ha
Hel OTCYTCTBYIOT OCajJKH B BHIE KOHJIEHCATa, Mecka, MbUIM, METaJUH-
YeCKOH OKAIHHBI M APYTHX 3arpsA3HEeHHid Ha JuinHe He Menee 10D no u 4D
nocie Tpyoxu ANNUBAR.

6.6.1.8 Ha HT Moryr OBITb HPENYCMOTPEHBI APEHAKHBIE H/WIH
NPOZyBOYHBIE OTBEPCTHA AJIS yOAICHHS TBEPAbIX OCAJKOB M KOHJCHCATa.
B npouecce usmepenuii yreuku u3MepseMoii Cpebl Yepe3 3TH OTBEPCTHUS
He JomyckawTcs. JuaMeTphl ApeHaXKHbIX M MPOAYBOYHBIX OTBEPCTHIA: He
meHee 0,08D, a paccTosHHMe, H3MEPEHHOE MO NMpPAMO JHHHH OT LEHTpPa
OTBEPCTHA A OTOOpa JaBieHuss IO LEHTpa Omikaiiinero k Hemy
JIpEHA)KHbIE W/UIH MPOAYBOYHBIE OTBEpCTHA: He Menee 0,5D. Yron Mexay
paavalbHBIMU IUIOCKOCTAMH WUT, mpoxoasumiumy yepe3 OcH APEHaKHbIX
OTBEPCTHIl W/HNH OTBEPCTHH Ui NMPOJYBKH M 4Yepe3 OChb OTBEpCTHS UL
orbopa nasneHus: He MeHee 30 rpanycos.

6.6.1.9 DxBuBanenTHas wepoxosatoctb UT Ry ve Gonee 0,0025D na
yuyactke 2D mo tpy6bku ANNUBAR wu yuactke 2D no mocie TpyOku
ANNUBAR. 3naueHne 3KBHBQJICHTHOH LIEPOXOBAaTOCTH Ry ompenensior
no Tabnuue .1 Ipunoxenus I TOCT 8.586.1 nin 3kcriepuMEHTAIBHO 110
nyHkty 7.1.5 TOCT 8.586.1.

6.7 Tpyoxa ANNUBAR

6.7.1 Tpy6bxa ANNUBAR jomkHa COOTBETCTBOBAaTh TpPeGOBaHHAM
TEXHHYECKOH JOKYMEHTAIMH HHPMBI-U3TOTOBUTEIA.

6.7.2 T'eomerpuueckue pasmepnl Tpyoku ANNUBAR cootBercrByioT
TpeOOBaHHAM, H3J0KEHHBIM B JOKYMEHTALMH Ha KOHKPETHBIH 3K3eMILIAD
Tpy6ku ANNUBAR.

6.7.3 Illmpuna T1pyOku ANNUBAR mpu 20 °C dy momkHa
COOTBETCTBOBaTb HOMMHaIbHOH mMpHHE TpyOkn ANNUBAR (c yyerom
JIOMYCKOB, YKa3aHHBIX B 3aBOJACKOH JOKyMCHTallUM Ha KOHKPETHBIA
aksemmisap Tpy6ku ANNUBAR).
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Tabmuua 6.2 — HomunaneHas Tpy6oxk ANNUBAR

Tumopasmep HomuHanbsHas mypuHa
Tpy6kn ANNUBAR Tpy6kit ANNUBAR, M (mroiim)
“ANNUBAR Diamond II+”
10 (BxonHas kpyrias TpyOka) 0,0047498 (0,187)
10 (BbIxOozHAs KBagpaTHas TPyOKa) 0,0034290 (0,135)
15/16 0,0092202 (0,363)
25/26 0,0217678 (0,857)
35/36 0,0313690 (1,235)
45/46 0,0498602 (1,963)
“ANNUBAR 485” u “ANNUBAR 285”
1 0,014986 (0,590)
2 0,026924 (1,060)
3 0,049149 (1,935)
“ANNUBAR 585”
11 0,020320 (0,800)
22 0,030480 (1,200)
44 0,057912 (2,280)

Ipn onpeaenennn mupusas Tpy6ku ANNUBAR npu 20 °C dy mo
tdopmyne (B.4) Ilpunoxenns B mmpuny T1py6ku ANNUBAR

d,paccunThiBalOT Kak cpegHee apudMeTHdecKoe 3HAaueHHE Tpex

pe3yNbTaToB M3MEPEHHUH ee IMpHHBI B (PpoHTaNBLHOM miockocTH. OmHO
3HAYEHUE U3MEPSETCS B LIEHTPEe M3MEPHTEIBHON YacTH ceHcopa (B HEHTpe
30HBI IIENei WM OTBEPCTHIA), ABa APYTHX 3HAYCHUA IIUPHHBI H3MEPAIOTCA
B 30HE CepeIMHBI KpallHUX H3MepuTenbHBIX oTBepcTHi M “ANNUBAR
Diamond II+”, “ANNUBAR 285”, “ANNUBAR 585” u B 30Hax BepxHeH
TpaHMIBI BepXHeil IIeNH M HIDKHEH TpaHULB HIDKHEH memd s
“ANNUBAR 485”.

6.7.4 MonTtax Tpy6xu ANNUBAR Ha WIT BLINONHAIOT B COOTBETCTBHH
¢ TpeGOBaHUSAMH TEXHHYECKOH NOKYMEHTAIHH (PUPMBI-U3TrOTOBUTEIA.

6.7.5 Ilpu montaxe Tpy6bxu ANNUBAR na UT HauMeHblIHMe JUIMHBI
NPSIMOJIMHENHBIX y4acTKoB 10 U nocie Tpyoku ANNUBAR BriGupatoTcs B
COOTBETCTBHMH CO 3HAYCHUSAMM, npuBeeHHBIMHU B [Tpunoxennu I'.

Vuactku UT, pacmonoxeHHble HEMOCPEACTBEHHO IO U Nocie TpyOku
ANNUBAR, cuyMTaloT HNpAMOJHHEHHBIMH, €CIH OTKJIOHEHHE JIMHHH,
o0pa3yeMoii HapyXHOH MOBEPXHOCTHIO TpyOompoBoga M  JOGBIM
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NIPOJIOJILHEIM CEYEHHEM, OT NMPAMOMH JIMHUM Ha MoboM oTpeske ydyactka UT
He npesbiuaet 0,4 % AmMHBL OTpE3Ka.

6.7.6 lomyckaerca npuMeHeHHe TpyGoxk “ANNUBAR 485” na UT ¢
JUIMHaMH MPSAMOJIMHEHHBIX y4acTKOB L MeHblIe NpHBEACHHBIX B Tabnune
I'.1 Ilpunoxxenus I', ecnu BHINOJHAECTCS yCIOBUE

05-L, <L<L,,, (6.6)

rae Lyr - HauMeHbllas JIMHA MPAMOJIMHENHOrO y4acTka, yKasaHHas B
tabmuue I'.1 Ipunoxenus I,

Ilpu anvHe NpAMOMMHEHHOro yyacTka L, COOTBETCTBYIOLIETO YCIOBHIO
(6.6), K OTHOCHTENBHOH pacIIKPEHHON HEONPEAENEeHHOCTH KoadduLHeHTa

pacxona apupmeTHyecku nobasnserca senuunna U, pasras 0,75%.

OnHOBpEMEHHOE COKpallleHHe UIMH HPAMOJMHEHHBIX Y4YacTKOB 10 H
nocine Tpy6ku “ANNUBAR 485” ne nomyckaercs.

6.7.7 Otxnonenue TpyOku ANNUBAR OT JMHMH COOTBETCTBYIOIICH
nuametpy UT He nomkHO npessimath 3°.(cM. pucyHok 6.1.a)

6.7.8 Otxnonenne Tpy6ku ANNUBAR OTHOCHTENBHO NJIOCKOCTH
nepreHAnKyIApHoil npononsHoit ocu UT He nomkHo npessiwats 3°.(cMm.
pHucyHok 6.1.6)

6.7.9 Orknonenne (moBopor) TpyOku ANNUBAR otHOCHTENBHO
MI0CKOCTH npononbHoit ocu UT He momxuo npeBsimatsh 3°.(CM. pUCYHOK
6.1.8)

a) 0) B)
Pucynox 6.1.
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6.7.10 JIna wu3MepeHHWii pacxoja M KOJIMYECTBA CPEA B OINHOM
HampaBieHud JBe TpyOku ANNUBAR Moryr OBbITb yCTaHOBIIEHBI
rocienoBaTensHo. IIpH 3ToM aGCONIOTHOE WM H30BITOYHOE JaBlIeHHE
cpenst B UT u3MepsAOT B COOTBETCTBHH C IyHKTOM 6.2.2.5, Temmeparypy
cpeant B UT usmepsior no nmyHkry 6.3.10 TepMomMeTpoM, BCTPOEHHBIM B
Tpyoky ANNUBAR. Paccrosuue wmexmy Tpybkamn ANNUBAR
OIpPEeAENAIOT B COOTBETCTBHH C IyHKTOM 6.3.4 a), 6), r), rae B kadectBe I1T
npuHumaiot Tpyoky ANNUBAR ycTaHOBIEHHYIO ITEpBOH [0 MOTOKY.

6.7.11 [na usMepeHHi pacxoga H KONHYECTBA CpPEd B NPAMOM HU
obpaTHoM HampaBnenusx  gBe Tpy6xku ANNUBAR wMoryr OGhwiTh
YCTaHOBJIEHHI TIOCIeRoBaTeNnbHO. [Ipy 3TOM abComoTHOE WK H30BITOYHOE
naBnende cpeasl B UT H3MepAOT B COOTBETCTBHH C NMyHKTOM 6.2.2.5,
Temreparypy cpeasl B UT u3mepsiorT no myHkry 6.3.10 TepmoMeTpoMm,
BCTpoeHHsiIM B TpyOky ANNUBAR. Paccrosnue Mexay TpyOkamu
ANNUBAR omnpenensioT B COOTBETCTBHH ¢ MyHKTOM 6.3.4 a), 6), r) wiu
MMyHKTOM 6.3.5 6), B), A), B 3aBUCHMOCTH OT TOro, Tie (IO WIM TOCie)
otHocutensHo TpyOku ANNUBAR, u3Mmepsiomeii pacxos (KOJIHYECTBO),
ycTaHOBIICHa BTopasd Tpy6ka ANNUBAR.

7 TPEBOBAHUSA BE3OITACHOCTH U TPEBOBAHMS K
KBAJIH®UKAIINHN OIIEPATOPA

7.1 Ilpu mnpoBeneHMH MOHTaxa M memoHTaka CH W BHIIONHEHHUH
MU3MEpeHHi HeoOxoauMo coOmonaTh TMpaBHIAa TEXHHKH O6€30NacHOCTH,
NpUBENEHHEIE B JKCIUTyaTalMOHHOH  AokymeHTauun CH  wm
BCIIOMOTraTenbHOro o6opyaosanus. IIpu npoBeqeHHN U3MEPEHHH NOKHBI
OBITE OOecredeHbl YCIOBHA, COOTBETCTBYIOLIME TPEOOBAaHMAM OXpaHBI
TpyJa, NpPUBEJCHHEIE B HOPMATHUBHHIX JoKyMeHTax P® u moxymeHTax
JIeHCTBYIOIIMX HAa OOBEKTE.

7.2 Tlepen montaxkxom CH #u BcrmoMorarenbHOro oO0OpYHOBaHHSA
HeoOXOAMMO TIPOBEPHTh HalHYKMe€ M  LEIOCTHOCTh  MAapKHPOBOK
B3pHIBO3AIIMThI, HANHYHE M LEJOCTHOCTh KPEMEXHBIX 3JIEMEHTOB,
o6onouex. MOHTaX Y3/I0B U 3JIEKTpHYECKHE MOAKIIOUYCHAS HEOOXOAUMO
NIPOM3BOJUTE B CTPOrOM COOTBETCTBUM CO CXEMaMH COEAMHEHMHd,
NMPUBEJICHHBIX B HHCTPYKIMAX IO MOHTaxy (pyKOBOACTBaX IO
3KCIUTyaTalMu). 3ampeljaercs BHOCHTh Kakue-nM00 H3MEHEHHA B
3NMEKTPUYECKYIO CXEMY, 4 TAKXKE HCIIONB30BAThL NI0ObIE 3aMIacCHBIE YacTH, He
[IPEAyCMOTPEHHBIE TEXHUUECKOH JOKyMEHTaIHEH.

28



7.3 B npouecce 3kcmuyatanuu CHU u BciomorartensHoe 060pynoBaHHe
JOJDKHBI TOABEPraThcs MEPHOANYECKOMY OCMOTPY (HE PeXe OJHOro pasa B
Mmecs). IIpy ocMOTpe MpoBEPAIOT LENOCTHOCTh HX 000JI0YEK, HaJIM4Ue H
LETOCTHOCTh KPEMEXHBIX 3JEMEHTOB, IUIOMO, MpeayNpeauTENbHbIX
HaJanMced U ap.

7.4 K npoBeiIcHHIO MOHTaXKa M BHINOJIHEHHIO H3MEPEHHUI I0NMyCKaloTcs
JHMUA, HW3YYMBINHE JKCIUIyaTalMOHHYI0 JoKyMmeHTauumio Ha CHU w
BCIIOMOrarteNibHOe 060pyOBaHME, MPOLICHIIHE MHCTPYKTaX IO TEXHHKE
6e30macHOCTH.

7.5 Oneparopbl JO/DKHBI 3HaTh U BBINONHATH TpeOOBaHHA PYKOBOJCTB
no skcruryaranuuu CH, npuMeHseMBIX NIPH BHIIOIHEHHH W3MEPEHHUI.

8 YCJIOBHA BBINIOJIHEHUS U3MEPEHUM

8.1 CpencTBa H3MepeHHi

8.1.1 VcnoBus skcruyatanud CH  COOTBETCTBYIOT YCJIOBUSIM HX
3KCIITyaTalllH, YCTaHOBJNIEHHBIM M3roToBuTesimu 3tux CH.

8.1.2 lnanazon usmepenuit npuMensemoro CH noimkeH ObITh HE MeHee
Juarna3oHa H3MEHECHUH N3MepAEeMOro napaMeTpa.

8.1.3 U3smepenus cneayert BbmonHATs CH, npoiueammmu noBepKy MM
KaTHOpOBKY B 3aBHCHMOCTH OT cdepbl NpPHUMEHEHHS U HMeloLlue
JeHCTBYIOLIME CBHAETENBCTBA O MOBEPKE HIIH KaJIMOPOBKE.

8.1.4 CH npuMeHSIOT B COOTBETCTBUH C TPEOOBAHHUAMH, H3JI0KEHHBIMU
B MX OKCILTyaTallHOHHO# JOKYMEHTALMH.

8.1.5 CH u ux monTaxk Ha UT coorBeTcTBYIOT TpeGOBaHUAM pasaena 6
HaCTOALIEH pEKOMEHaL1H.

8.2 N3mepsemas cpena

8.2.1 Tpybxy ANNUBAR mnpuMmeHAIOT s H3MepeHHH pacxopaa
CKMMaeMbIX (ras, map) M HECKHMaeMbIX (KHIKOCTb) OAHOGA3HBIX U
OINHOPOJHBIX MO (PU3HYECKHMM CBOHCTBAM CTaLMOHAPHBIX WIIM MEIJICHHO
U3MEHSIOIMXCSA BO BPEMEHH J03BYKOBBIX MOTOKAX CPeA ¢ AMHAMHYECKOM
Ba3kocThio He Oonee 0,05 Ia-c (50 cII).

Pacxoz cpenbl CUMTaeTcs MEIUICHHO MEHSIOIIMIACS BO BPEMEHH, €CIIH
Beinonusercsa ycnosue (6.1) FOCT 8.586.1. IIpoBepky AaHHOrO YCIIOBHS
npoBoasat B cootBercTBHH ¢ [Ipunoxenuem XK F'OCT 8.586.1.
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Ipumevanusd
1. Cpema cuHTaeTcsi OIHOPOAHOH, ecinu ee CBoiicTBa (COCTaB,

IIOTHOCTH, JaBJIEHHE U Ap.) U3MEHSIOTCS B IPOCTPAHCTBE HEMPEPHIBHO (110

I'OCT 8.586.1-2005).
2. Cpena cunraercs oHO(A3HOM, €CIH BCE €€ COCTAaBIAIOLIHE YacTH

NPUHAUIEKAT ONHOMY H TOMY Jke OJKHIKOMY MWIM Tra3000pa3HOMY
cocrosuuio (o 'OCT 8.586.1-2005).

8.2.2 MuHHMaNBHO JONyckKaeMoe 4Hclno PelfHompaca TpyOxu
ANNUBAR (Re,,s) He MeHee 3HaueHuUs, IpHBeAeHHOro B Tabimue 8.1.

Ta6nuua 8.1. - MuHHManpHO JonmyckaeMoe uucio Pefironbaca

Tunopasmep Tpy6ku ANNUBAR MunuMaibHO AOMyCcKaeMoe
yucno Peitnonbaca (Repq)
ANNUBAR Diamond II+
10 (Tunopasmep 2") 4000
10 (tunopasmepsi %...2") 2300
15/16 6500
25/26 10000
35/36 15000
45/46 25000
ANNUBAR 285/ ANNUBAR 485
1 6500
2 12500
3 25000
ANNUBAR 585
11 6500
22 10000
44 25000

8.2.3 ®a3oBoe COCTOAHHE M3MEPSEMON Cpelbl HE M3MEHSAETCS TpH ee
TEYCHHH Yepe3 Tpyoky ANNUBAR.

8.2.4 PasnocTh naBieHHMit MeXTy OCPEIHAIOMMMH KaMepaMu TpyOku
ANNUBAR 1e meHee 3HaYeHHHi MMHHMAJIBHO JOMYCKAeMOH Pa3HOCTH
J@aBIeHAR AP)qy. MUHHMATBHO JOMycKaeMas pa3HoCTh HaBneHHHA AP)qy
TpyGxu ANNUBAR npusenena B Tabnuue 8.2.
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Tabnuua 8.2 — MuHIMaIBHO JONMycKaeMasi Pa3HOCTh JABIEHHIT AP,y

H3smepsemas cpena MunnmansHas
Pa3HOCTh
JaBlIcHUH
AP, MINs klla
Boaa 0,0623
I'a3 0,0249
ITap (maTumku nepenasa CMOHTHPOBaHbl CHH3y UT) 0,497
ITap (naTynku nepenaga cMOHTHPOBaHb! cBepxy UT) 0,187

8.2.5 PasHOCTb JaBiCHHUi HE NPEBBIIIACT MAKCHMAJBHO JOIyCKAaeMYIO
pasHOCTb  JaBleHMH Juii  npuMeHsemoit TpyOkm  ANNUBAR.
Makcumanenas pasHocTh JaBineHuit (Max Allowable DP) mpusenena B
pacueTHOM JIHCTE Ha kaxayio Tpyobky ANNUBAR. Tlpumepsi pacueTHsIX
smctoB npusejeHs B [Ipunoxennu J1.

8.3 Tpy6xa ANNUBAR

8.3.1 Tpybxa ANNUBAR pomkHa COOTBEICTBOBaTh TpeGOBaHHAM
TEXHHYECKON JJOKyMEHTALUH QHPMbI-H3TOTOBHTENA.

8.3.2 Teomerpuueckue pasmepsl Tpyoku ANNUBAR cootBeTcTBYIOT
TpeGOBaHHUAM, H3JOXKCHHBIM B MOKYMEHTALMH Ha KOHKPETHBIH 3K3E€MIUIAD
Tpyoku ANNUBAR.

8.3.3 Tpy6bka ANNUBAR u ee monrtaxx Ha WUT coorBercTBylOT
TpeboBaHusaM pasnena 6.7.

8.4 U3mepuTeabHbIH Tpy6GonpoBox

8.4.1 UT coorBerctByer TpebGoBaHMAM paszaena 6.8 Hacroseit
pEKOMEHJALIH.

8.4.2 T npu BbINOJHEHHH U3MEPEHHH pacxoja M KOIMYECTBA CPEAbI
TIOJIHOCTBIO 3aI10JIHEH CPENOH.

9 IOATOTOBKA K UI3SMEPEHMSM U UX BBIIIOJTHEHHUE
9.1 Ilepen npoBeaeHNEM U3MEPEHHI IPOBEPAIOT:
- COOTBETCTBHE HAaWMEHBUIMX IIMH MpPAMOJMHEHHBIX ydacTkoB MT

Tpe6GoBaHUAM, H3N0)KEHHBIM B [Ipunoxkennu I' (mpoBepKy NpOBOJAT mEpeN
ImycKkoM B 3kcrutyatanuio HK);
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- COOTBETCTBHE MOHTaXa COCAHHHUTENBHBIX H 3a0OpHBIX TpyOOK
TpeGOBaHHUIM, H3JIOKEHHBIM B paszieine 6 (poBepKy NPOBOAAT OJVH pa3 B
roxm);

- coorBercTBHe KOHCTpykimu TpyOkn ANNUBAR TtpeGoBanusm
TEXHHYECKOH JOKyMeHTauuH (TpoOBEepKy NpOBOIAT Mepes IYCKOM B
skcrutyaranuio HK);

- COOTBETCTBME MOHTaXa CPEACTB M3MEpEHHH TpeGOBaHHAM
HHCTPYKLIMA 10 MOHTaXy W/MIM  COOTBETCTBYIOLIMX  pa3lelioB
9KCIUTyaTallMOHHOM NOKYMEHTalUH (NpOBEPKY HpPOBOIAT HE DPEXE, YeM
OJIMH pa3 B rox);

- COOTBETCTBHE YCIOBHH TPOBEAEHHS W3MEPEHHII TpeGOBaHUAM,
H3JI0XKCHHBIM B paszeiie 6 (IpoBepKy NPOBOAAT HE pexe, YeM OAHUH pa3 B
ron).

IIpumeuvanue — Ilposepky Tpybku ANNUBAR Ha cooTBercTBHe
nyHKTa 6.2 1ansd  CpeACTB  HM3MEPEHHid, 3aperiCTpUpOBaHHBIX B
rocyJapCTBEHHOM PEECTpE CPENCTB UBMEPEHHIA, B COCTaB KOTOPBIX BXOJHUT
Tpy6ka ANNUBAR (nanpumep, cucreMa PROROC-M, pacxomoMeps
Probar, MassProbar u T.1.), IpOBOAAT 4Yepe3 MEXMIOBEPOYHBIH HHTEPBAI,
YKa3aHHbIH U1 3TUX CPEACTB H3MEPEHHIA.

Kpome Toro, mpoBepsIOT repMETHYHOCTh BCEX y3JI0B U COSAMHEHHH, B
KOTOpBIX HAaXONHUTCS HM3MepsaeMas cpena. [IpoBepky repMeTHYHOCTH Y3JI0B
U COEMHEHHIi BEIOMHAIOT €XKEMECAIHO.

9.2 Ilo HAOroBOPEHHOCTH 3aHMHTEPECOBAHHBIX CTOPOH JOMYCKaeTcs
nposepky UK Himm OTHENBHEBIX €10 Y3/I0B H COSANHEHUIl MPOBOAUTH Yalle,
4YeM 3TO yKa3aHo B ImyHKTe 9.1.

9.3 [lna mnapaMeTpoB, TPHHHMAeMBIX 32 YCIIOBHO-TIOCTOSIHHBIE
BEJIMYMHBI, ONPEAENAIOT HUX 3HAYEHHd M BBOJAT B  NaMATh
BBIYHCIIMTENBHOTO  YCTpoHCTBa.  3HaYeHHS  YCJIOBHO-TIOCTOSHHBIX
TapaMeTpOB PACCYUTHIBAIOT 1O GopmyIre

+
y=yMlN 2yMAX’ (9.1)
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THA€ Vaux M Vagy - BEPXHEE M HWXKHeEE 3HAYEeHHE JHANa3oHa H3MEHEHHs
nmapamerpa y.

9.4 Tlocne mNpoBepKH BCE CPEICTBA HU3MEPEHMH B COOTBETCTBHH C
TpeGOBaHHAMHM HHCTPYKIMH MO MX MOHTaXy H 3KCIUIyaTallUd NPHBOLAT B
paboyee cOCTOSIHHE M TNPOBOAAT H3MEPEHHs MapaMeTpOB, MO KOTOPHIM
OTIPEAENAIOT KOJHYECTBO H/MIIM Pacxol CpPedbl.

9.5 Ilpu oOHapyxeHun HecoorBercTBUA MK xors ObI omHOMY U3
TpebOBaHM, YKa3aHHBIX B MyHKTE 9.1, IpHHUMAIOT MEpHI, HamnpaBJiCHHbIE
Ha yCTPaHEHUE ITOr0 HECOOTBETCTBHUA.

ITopsinok BoccTaHOBIEHHS ACHCTBUTENBHBIX PE3yIHTaTOB M3MEPEHHUIA,
CBA3aHHBIX C OOHAapy)XeHHEM HECOOTBETCTBMA IO mNyHKTY 9.1,
YCTaHaBJIHBAIOT JOTOBOPOM MEXAY 3aUHTEPECOBAHHBIMH CTOPOHAMH.
OcHOBaHHEM BOCCTAHOBJICHHS PE3YJbTATOB MOXET CIYXHMTh aHaJu3
NpOIICANX  WIH/H TOCICAYIOIUX Ppe3yJbTaTOB HM3MEPeHMH, wuiu/u
06Hapy>KCHHBIX OIIHOOK, MM NOrpeLIHOCTER H3MEPEHHH.

10 OBPABOTKA PE3YJIbTATOB H3MEPEHUM

10.1 Pacuyer pacxoaa cpeasl

10.1.1 Hcxonuble AaHHbIEe ¥ TPUMEHAEMBIE POPMYJIBI

10.1.1.1 Hcxonmsle naHHbIe

Jlna pacdera pacxoia cpeabl HEOOXOAUMBI CICAYIOLIHE HCXONHbIE
JaHHbIE:

- Tunopasmep Tpyoku ANNUBAR;

- mupuHa Tpyoxu ANNUBAR d;

- BHYTpeHHHH auamerp UT D,y;

- MatepHal, U3 KOToporo H3rotosicHa Tpybka ANNUBAR;

- Marepuall, U3 KOTOPOr0 M3rOTOBIEH IPAMOJIHHEHHBIA ydacTok UT
HenocpeAcTBeHHo nepen Tpyokoii ANNUBAR;

- Il CMECH rasoB (B T.4. NPUPOAHOTO ra3a) - MOJNHBIA ee
KOMIIOHEHTHBIH COCTaB (MPH pacueTe CBOWMCTB CMECH ra30B MO IMOJHOMY
KOMIIOHEHTHOMY COCTaBY);

- MOJIAIPHBIE JJ0JIM IMOKCH/IA YTTIEPOAA X, H a30Ta X, B IPUPOIHOM rase 1
€ro MIOTHOCTh MPH CTaHIAPTHBIX YCIOBHAX p. (U1 NPUPOAHOTO ra3a mpH
pacuere ero CBOHMCTB MO HEMOJNHOMY KOMIIOHEHTHOMY coctaBy nmo 'OCT
30319.1,TOCT 30319.2);
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- IUIOTHOCTH Cpeasl B paGouux yclnoBuaX p (IpM TpPHMEHEHHU
IUIOTHOMEDA);

- nepenan AapneHus Ha Tpy6xe ANNUBAR 4P;

- abcomoTHOe nasiieHue P cpebl WM H30BITOYHOE AaBICHHE P, cpeabl

- atmocdepHoe nasnenue P, (npu m3mepeHun B UT mn36brrounoro
JIaBJICHUA CpeIibl);

- TeMIepaTypa Cpelib L.

IIpumeuanue - HekoToprle U3 NMEPEYHCIIEHHBIX MapaMeTPOB
WM XapaKTEPHCTHK B 3aBHCHMOCTH OT KOHKPETHOTO BHIA HMPHMEHSEMbIX
OCHOBHBIX PacYeTHBIX (JOPMYJ MOTYT HE MCIIONIB30BATHCA.

10.1.1.2 Onpenenenye 3HaueHUI HCXOXHBIX BETHYHH

3HaueHHMs NapaMeTpoB M xapakTepucTHk Tpyoku ANNUBAR (d,,
MapKM Martepuaia, U3 Kotoporo usrotosieHa Tpy6ka ANNUBAR) — B
COOTBETCTBHH C aKTOM (TIPOTOKOJIOM) H3MEPEHHH TIeOMEeTPHYECKHX
napameTpoB Tpy6ku ANNUBAR.

3na4yeHHs napaMeTpoB U xapaktepuctuk UT (D;), Mapka MaTepHaoB,
M3 KOTOpOro H3rotoBiieH UT) — B COOTBETCTBMH C aKTOM (IIPOTOKOJIOM)
HM3MEpEHNI reoMeTpHUeckux napamerpos UT.

3HaueHHs (QU3MKO-XMMHMYECKMX NapaMETPOB CMECH Ta30B - MOJHEIH
COCTaB CMECH MIH (WIS MPHPOXHOTO rasa) P, Xa, Xy, @ TAKKE 3HAYESHUA
napameTpoB NnoToka - 4P, t, P (unu P, u P,) U3BMEPSAIOT B COOTBETCTBHH C
TpeGOBaHHUAMH HACTOAMIEH peKOMEHIAIIUH.

10.1.2 TTopsamok pacuera pacxoza Cpeas

Pacuer pacxoma cpeapl B 00IIeM Cily4ae BBIIONHSIOT CIEMYIOLIUM
obpasom:

a) [ cMeceil ONPENeNAOT KOMIIOHEHTHEBIH COCTaB, HEOOXOAMMBIH s
pacuera IUVIOTHOCTH, BS3KOCTH M MOKa3areis aaumabarel (Ui rasoB) mpu
NPYMEHEHHH KOCBEHHBIX METO/IOB HX Pacyera;

6) onpenensIoT NapaMeTpEl U3MEPSEMON CPEbL:

- Pa3sHOCTH JaBJIeHUH AP B COOTBETCTBUH C IYHKTOM 6.2.1;

- aGCOMIOTHOE JaBJIeHHe P B COOTBETCTBHHM C ITyHKTOM 6.2.2;

- TemniepaTypy T B COOTBETCTBHH C IyHKTOM 6.3.

B) U1 XKMAKOCTEH ONpenensior npu pabodell TeMmeparype JaBiCHWE
HaChILIEHHBIX MapoB Pg;

T) U XXHAKOCTEH IIPOBEPAIOT BEHINOJTHEHHE YCIIOBHS:

P, <P-AP; (10.1)
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) Ul Ta30B IPH OTCYTCTBHH IUVIOTHOMEpPa U (WIH) pacyeTe 00bEMHOro
pacxoia, NpPHMBENEHHOr0 K CTAaHOAPTHBIM YCJIOBHAM, OINPEACIAIOT
IUIOTHOCTh B CTAaHAAPTHBIX YCIOBHAX p. (11 npupogHoro raza — no 'OCT
30319.1, jis npyrux cpen — mo myHKTy 5.3.3);

€) omnpeleNaioT IUIOTHOCTh M3MEPSeMOM cpellbl p MO IOKAa3aHHAM
IUIOTHOMeEpA (IIpH €ro HAIHYUH) WIK KOCBEHHBIM METOIOM pacueTa;

3K) JUIA ra3a M [apa pacCYMTHIBAIOT k (A1s ripupoaHoro ra3a — no FOCT
30319.1, 'OCT 30319.3, mnsa Apyrux cpex — no myHkTy 5.3.3)

3) paccuntbiBaot Kr u Kj (no nynkram B.1 u B.2);

M) paccuuthbiBatloT D u d (1o mynkram B.1 u B.2) u B (o nyukry 3.28);

K) A7 ra30B H [apa pacCUUTHIBAIOT ¢ (1o mynkram 3.13 u 5.3.2);

1) paccyuThIBaIOT o (1o IIpunoxenuto B);

M) PacCUMTBIBAIOT Pacxoz (1o myHkTam 5.2.1 —5.2.3);

H) paccuuThIBalOT W (A5 npupoasoro rasa — no I'OCT 30319.1, TOCT
30319.3, nna Boasl M napa — no F'CCC, MP 147, aas apyrux cpea — mno
nyHKTy 5.3.3);

0) paccCYHTHIBAIOT Yucno PeiiHonbaca Re,,q (10 myHKTY 3.12);

1) MPOBEPAIOT COOTBETCTBHE 4Hcina PeiiHonbaca Re,,q; MHHHMAIIBHO
JONyCKaeMOMy 3HaueHHI0 uHcna Pedimonpaca u3 Tabmuumer 8.1 B
3aBUCHMOCTH OT THnopa3Mepa 1pyoku ANNUBAR.

P) NpOBEpAIOT COOTBETCTBHE HM3MEPEHHOro Nepenajga AaBieHus AP,
JOIYCTUMBIM IIPEAENaM B COOTBETCTBHH C MyHKTaMH 8.2.4 u 8.2.5;

C) Npu BBHINOJHEHMH YCIOBHMil IO IMYHKTaM MEPEYMCIECHHS O), p)
3HaY€HHE Pacxo/a, PaCCYUTaHHOE MO MyHKTY M) NPHHHMAIOT 332 MCKOMOE
3HaYEeHHE Pacxoja CPeasl.

IIpuMeyaHHe — NOPAAOK BHINOIHEHUS MYHKTOB NPH BEIYUCIICHUH
pacxofa MOXKET OBITh M3MEHEH, €CIIH 3TH H3MEHEHHS HE BIHUAIOT Ha
pe3yJbTaT BBIYHCIEHHUIt pacxoa.

10.1.3 TIpumephl pacueTa pacxona Cpeasi

10.1.3.1 IIpumep pacueta 0O6beMHOro pacxoia NMPHPOAHOrO rasa mpu
CTaHIApTHBIX yCIOBUAX npuBeneH B nyHkTe E.1 Ipunoxenns E.

10.1.3.2 Tlpumep pacuyera MaccOBOro pacxofia MEPErpeToro mnapa
npuseneH B myHkTe E.2 ITpunoxenus E.

10.2 PacyeT KoJaH4Y€eCTBa CPeAbI

O6BeM H MacCy Cpefibl ONpelensIoT MyTeM MHTErpHpOBaHUs QYHKUMHU
pacxojaa 1o BpEMEHH.
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Oneparuio HHTErPHPOBAHHUSA PEATH3YIOT C HOMOLIBIO BEIYHUCIHTEIBHOIO
yCTpOiiCTBa HyTeM IMKJIMYECKOro Ipoliecca pacdyera pacxoma o
NCPEMEHHBIM HCXONHBIM JaHHBIM M HX CYMMHpPOBaHHs 1O OJHOH M3
¢dopMy, npuBeeHHEIX B noapasaene 5.4.

IMpouenypa BbIMONHEHMA pacueTa pacxofa Ha OJHOM IMKIE
BBIYMCJICHHI aHAJIOTHYHA H3JI0XKEHHO# B oapaszene 10.1.

10.3 IIpencrapiieHHe pe3yJbTATOB H3IMepeHHii H pacueToB

Pesynbratel H3MepeHHMIt M pacyeTa IpPEACTaBIAIOT HMEHOBAHHBIM
YHCIIOM.

IpencraBneHue pe3yabTaTOB pacxofa M KONMYECTBA CPEAbl CICHyeT
CONPOBOXK/ATh YKa3aHHUAMH MOMEHTOB BPEMEHH (U1 KOJNHYECTBA CPEIbI
— HHTEpBAJIOB BPEMEHH), COOTBETCTBYIOUIMX KaXIOMy U3 mpen-
CTaBJIEHHBIX PE3YJIBTATOB H3MEPEHHI.

HaumeHsbimne pa3psasl YHCIOBBHIX 3HAYEHHMi pe3yJbTaTOB HM3MEpEHMit
JIOJDKHEI OBITH TAKUMH €, KaK HAaHMEHBIINE Pa3psibl YUCIOBBIX 3HAUCHHH
a0CONIOTHOM pacuIMPEHHOM HEONpPEeAEICHHOCTH H3MEPEHHIA.

HeobxonnmMoe ymcno 3Havamux mubp N onpenenseMoil BENHYMHBI Y
MOXeT ObITh pacCYUTaHO 10 hopMmyJie

N=4-1g(2-4.U,), (102)

rae A - uucnoBoe 3HauYeHHE NeEpBOH 3Havauled HUQpBl 3HAUYEHUS
BEITHIHHEI y;
3HayeHne N OKpyIJIfIOT 10 LENOro 4Yucia.

11 OHEHKA HEONPEIEJEHHOCTH PE3YJbTATOB
H3MEPEHHHU PACXOJA 1 KOJTMYECTBA CPEJBI

11.1 O6mue nonoxeHnst

11.1.1 Tlpu oueHKe OTHOCHTENBHOM PaCHIMPEHHONH HeOonpeaeNeHHOCTH
pe3yibTaTOB HM3MEPEHMH pacxoja H KOJIHYECTBA CpeOBl ONpENEISIOT
HHTEPBaJl BOKPYT pe3yNbTaTa U3MEPEHHS, B IIPENENaxX KOTOPOro HaXomATCA
3Ha4eHMsA, KoTopele ¢ 95 % - BIM YpPOBHEM JOBEpHS MOTYT OBbITh
NPHITMCAHBI H3MEPAEMOIi BEIMIHHE.

11.1.2 TIponenypa OLEHKN HEONPEAENEHHOCTH Pe3yIbTaTOB U3MEPEHHIH
pacxofa M KOJMYECTBA CPEAbl MNpEANoiaraeT HajluyHe OrpaHHYCHHOMH
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HcxonHO# uapopManu, xoraa mis CU HOpMHPOBaHbI TOJNBKO CIIEAYIOMINE
METPOJIOTHYECKHE XapaKTEPHCTHKH:

- Mpenensl JOMyCKaeMbIX 3HaueHHit ocHoBHOM morpemHoctd CH unu
HEONpEeAENeHHOCTH Pe3yNbTaTOB H3MepeHHid, BHocuMoit CH, ¢ ykazaHuem
YPOBHS JIOBEPHS;

- mpeaensl JOMYCKaeMbIX 3Ha4E€HUH NOMONHHTENBHBIX MOrpelrHocTed
CH win HeonpeneneHHOCTH pe3ylbTaToB U3MepeHui, BHocumbie CU, mpu
HauGONBIIHMX OTKJIOHEHHAX BHEIIHUX BIHUSAIOMINX BEJIMYHH OT HOPMAITBHBIX
3HaueHHi, MO0 MAaKCHMaJIbHO IONycKaeMble 3HaueHHs Kod¢dHiueHToB
BIUSHHS.

IIpu sToM otcyTcTBYeT MH(pOPMaIHs 0 BuAE GYHKIMH pacrpejeIeHus
BHEIIHHX BIMAIOIIMX BEIHYMH M YaCTOTHBIX XapaKTEPUCTHKAaX M3MEHEHHIt
H3MEPAEMOii BEITMYHHBI U BHELIHUX BIMSIOLIUX BEIHYHH.

B stom cayyae npunumaror ciaeaywoouue aponymenus (no FOCT
8.586.5):

- BCE 3HAYMMBIE CHCTEMaTH4YeCKHe 3((eKTbl YYTeHbl B pe3ynbTaTax
HU3MEPEHHUI;

- 33 MaTeMaTHYecKoe OXuaaHue Kod(dHiMeHTa 4UyBCTBHTENbHOCTH
NPHHUMAIOT €ro HOPMHPYEMOE MAKCHMAJILHO JIOIYCKAEMOE 3HAUEHHE;

- MEeXIy BXOJHBIMH II€PEMEHHBIMH YPaBHEHHS M3MEPEHHs pacxoza He
CYILECTBYET KOPPENALHOHHBIX CBS3EH;

- pacrnpenenieHHe BEPOATHOCTEH 3HauYeHMH H3MepseMOil BeNHMYHHEI
COOTBETCTBYET HOPMaJIbHOMY 3aKOHY ["aycca.

Ilpn oueHke HEOMPEHENEHHOCTH PE3YJILTATOB M3MEPEHHil pacxopa M
KOJIMYECTBA Cpelbl MPHHHMAIOT CIICAYIOILHE AOMYyLICHUS:

- IOTPENIHOCTH ONpeeneHus o, €, AP, p He 3aBUCAT APYT OT Apyra;

- morpeurHocTy onpeneneHus Kr, Ky ABNsOTCA MAIBIMH BEJIMYNHAMH;

- TOrpemHOCTh OmpeAecieHuss KodpdHLHEHTa pacIIMpeHHs &,
00yCIOBIEHHas NMOrPEIHOCTHIO onpeesenns Ko3hHIUHEeHTa nepeKPHITUs
B, saBnsercsa Maioit BeTMYHHOH;

- MIOrPENIHOCTH onpenelieHns koddpdunuenra cxxumaemoctu cpeast K u
IUIOTHOCTH B CTAHAAPTHBIX YCIIOBHAX Oc HE 3aBUCAT APYr OT ApYTa.

Jing KONMYECTBEHHOTO BBIPAKCHHS HEONPENENEHHOCTH pe3yibTaTa
U3MEPEHMs, NPEICTaBJICHHOH B BHAE TIPaHHIl OTKJIOHEHHS 3HAYECHHS
BEJIMYHMHEI OT €€ OLIEHKH (HEMOJIHOE 3HAaHHE O 3HAYECHUH BEUYHMHBI), [ONa-
raroT, YTO PaclpeAeeHHE BO3MOXKHBIX 3HAYCHHI N3MEPAEMOii BEIMYHHEI B
yKa3aHHBIX FPaHHUIIaX He MPOTHBOPEYUT PAaBHOMEPHOMY PaCIpeaeeHHIO.

37



11.1.3 OTHOCHTENBHYIO PaCIIMPEHHYIO HEONPENCICHHOCTh pe3ynbTaTa
H3MEPEHHUH BENNYMHBI Y IPH 95 %-HOM ypOBHE IOBEpHS PACCYMTHIBAIOT O

¢dbopmyne
U,=2-u,. (11.1)

Ecnu u3BecTHa OTHOCHTENbHas pacliMpeHHasi HCOINPEACICHHOCTH U yo

C YKa3aHMEeM YPOBHS JOBEPHs WIIH MCIOIB3yeMOro kodddumnuenra oxsara,
TO OTHOCHTEIbHYIO CTaHJAPTHYI0 HEONPEAEIEHHOCTh pe3yJsibTaTa

M3MEpEHHIi U, BENMUYHMHbI Y PACCUMTHIBAIOT 110 HopMyIie

U (11.2)
u,=—— .
y ’

ko
rac

ko - kxodpduuHeHT oxBara, 3aBHCAINMH OT pacnpeneIcHHs

BEPOATHOCTEH, IPHUIMCAHHOIO PACCMATPHBAEMOH BEJIHYMHE, M YPOBHA
JIOBEPHSL.

Ilpumevanus

1. B coorBerctBun ¢ PMI" 43-2001, nns GonbLIMHCTBA NMPAKTHYECKUX
Clly4aes:

- JUI1 HOPMaJIbHOTO 3aKOHa pacnpegeneHus k,=2 npu 95 % - om
ypoBHeE f0BepHA H k,=3 npu 99 % - oM ypoBHE J0BEpHS;

- U1l paBHOMEPHOIO 3aKOHa pacmpeneneHus k,=1,65 npu 95 % -
oM ypoBHe JoBepusa H k,=1,71 npu 99 % - oM ypoBHe AoBEpHSL.

2. Ilpum pacyere OTHOCHTENBHOM CTaHAAPTHOW HEOMpPEAENEHHOCTH
pe3ynbTaTa M3MepeHUil BeNMYMHBI y NPH YPOBHE NOBEPUA OTIMYHOM OT
ypoBHs 95% W 3aKkoHa pacnpeneneHHs OTIMYHOrO OT HOPMANbHOIO B
dopmynax (11.4) + (11.12), Bmecto 3HaueHus 0,5 cienyer UCMOIb30BaTh
3gayeHue 1/ k,.

Ecnu U3BECTHBI TONBKO TPaHULBI (Vagy U Yyax) JUIA BEIMYMHBL Y, TO

OTHOCHTENbHYIO CTaHJapTHYIO HEONPENeIeHHOCTh pe3yJbTaTa M3MEPEHHit
BEJIMYHHBI y PACCUMTHIBAIOT 1O popMyIie
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. ‘/g(J’MAx "')’an)

11.1.4 OTHOCHTENBHYIO CTAHIAPTHYIO HEONPEIEIEHHOCTh pEe3yJbTaTa
H3MEpEeHUil BeIMIUHBI y, 00yCIOBIEHHYI0 OCHOBHOH mnorpemHocthio CU
PaCCYMTHIBAIOT NOCIEAYOMUM Gopmynam:

' (yMAX —yMIN) .100% .

(11.3)

- IIpH U3BECTHBIX INpEaciax OCHOBHOM OTHOCHTEJILHOH TNMOrpe€urHoOCTH

o

u,=05-8,, (11.4)
- IPU U3BECTHBIX MPEAENaxX OCHOBHOI aOCONOTHOH MOrpelHOCTH 4y,
. A

u,, =0,5-222.100%, (11.5)

y

- IpH M3BECTHBIX NpeJeNax OCHOBHOI NMPUBEACHHOH MOrpemHOCTH
Yyo, €CTA HOPMHPYIOILHM [TapaMEeTPOM NPHHAT AHMaNa30H U3MEPEHHH (yg —

yu)s

u, =0,5'm'£&’%”)- (11.6)

11.1.5 JomoNHATENBHYIO COCTABNSAIOILYIO0 OTHOCHUTENIEHOM CTaHAAPTHOM
HEOMpEJENEeHHOCTH BEIMYHHBl Yy, BBI3BAaHHYIO BHELIHEH BIMAIOLIEH
BEITHYUHON PAacCYHUTHIBAIOT B 3aBHCHMOCTH OT Criocoba ee HOpMMPOBaHHS
o ryHkram 11.1.5.1 mmm 11.1.5.2.

11.1.5.1 JIonoOMHUTENBHY IO COCTaBIIAIOLLYIO OTHOCHTEJIBHOI
CTAaHAApTHOH HEONpPEAENEHHOCTH BEJIMYHMHBI y, BBI3BAHHYIO BHEIIHEH
BIUAIOIIEH BEMMYWHOW 0pM HOPMUPOBAHMM UPENENOB JOIYCKASMBIX
3HaueHuit morpemHocT CU mpu HauGombBIIMX OTKIOHEHHMAX BHEUIHeEH
BIMAIOIEH BENUYMHBl OT HOPMAJIbHOTO 3HA4Y€HMs, pPACCUMTHIBAIOT II0
crepyomum hopMyam:

-~ TMpU H3BECTHBIX TMpejenax JOTNOJHUTENbHOH OTHOCHUTEIbHOMN
MOTPEMIHOCTH Oy,
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u, =0,5-8,, (11.7)

- NOpu M3BECTHBIX TMpelenax JMOMOJHUTENbHOH  abCONOTHOMH
HOTPELIHOCTH Ay,

. A
u =052
y

-100%, (11.8)

ya

- NpM M3BECTHBIX Mpelejax HONOJHMTENBHOM  IpHBEJCHHOMN
MOTPEIIHOCTH }Y,, €CJIM HOPMHUPYIOUIMM MapaMeTPOM IMPHHAT AMANa3oH
usmepeHuit (y - yu),

u:vn =0,5.}yn.(_yﬁ_;_y£’_2. (11.9)

11.1.5.2 JloMoIHUTENBHYIO COCTaBJAIOLLY IO OTHOCHTENBHOM
CTaHAApPTHOH HEONpEACICHHOCTH BEJIHYMHBI Y, BBI3BaHHYIO BHEIIHEI
BIMAIOUICH BENHYHMHOH INpPH HOPMHPOBAaHHMH  NPEAECNIOB JOMYCKaeMbIX
3HAYEHHH KO3D(HULUUEHTOB BIMAHHA, PACCYMTHIBAIOT IO CIEAYIOLIHM
¢dbopmynam:

- Opd U3BECTHBIX MpeieNnax MAONMOIHHUTENBHOH OTHOCHTENBHOM
MOTPEIHOCTH JY,; MPH OTKJIIOHCHUH 3HAUEHMS BIUSIOLIEH BETHYUHEI Ha 4X

AX, .y

u, =058, N (11.10)

- TOpdH H3BECTHBIX IIpefesiaXx  HOIOJHHUTEIBHOH  abCOMOTHOM
NorpemHocT Ay, Npy OTKJIOHEHUH 3HaYE€HHUS BIHAIOIIEH BeIMYMHBI Ha 4X

- Opd U3BECTHHIX IpeAenax JONMOJHUTENbHOH MpPUBEICHHOIM
HOTPEMIHOCTH 7YYy, €CJIM HOPMHUPYIOILMM IapaMETpOM IpHHAT IHAana3oH
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n3MepeHuit (yp - yy) MPU OTKIIOHEHUH 3HAYEHMS BIUAIONIECH BEITHYHHEBI HA
aX

\ - AX
u, =0’5.Wﬂ,(3’3 J’H)_ MaAxX (11.12)
y

AX

rae
AXyuy - HAaHOOJIBINEE OTKIOHEHHE BHEIUHEH BIMAIOUIEH BEIMYMHBI OT
HOPMAaJIHOI'O 3HAYCHHUS.

11.1.6 OTHOCHUTENBHYIO CTAaHAAPTHYH) HEONPEAENCHHOCTh 3HAYECHHUS
U3MEpAEMOH BEIMYMHBI Y C YYeTOM €€ OCHOBHOH W JONONHUTENbHBIX
COCTABJIAIOLIUX PACCUHTEHIBAIOT 110 popMyne

u (11.13)
¥

rae

N - 9uCIO BIUAIOIUX BEJIMYHH;

u 0
¥> - OTHOCHTENbHAs CTaHJApTHAs HEOMpENeNeHHOCTh pe3yJybTaTa

H3MEpPEeHU# BENMYMHBI Yy, paccuuTaHHas 6e3 ydera JOMOIHUTEIBHBIX
COCTABJAIOIIUX HEONMPEAENICHHOCTH, BBI3BAHHBIX BHEIIHHMMHU BIHMSIOMIUMH
BENMYUHAMH;

uym. - JONMOJHUTENbHBIH BKIag B HCONMPECACNICHHOCTh PE3yJibTaTa

HM3MEPEHUI BETMUHUHBI Y OT i - i BIUAIONIEH BETHYHHBI.

IIpumeuyanue — B ciyuae, ecnu npepenst morpemnocty CHU
HOPMHpYETCA B BUJE MPEAEIOB TOrPELIHOCTH, YYHTHIBAIOIIUX H OCHOBHYIO
H JIOTIONIHUTENbHBIE MOTPEHIHOCTH, 3HaYEHHE OTHOCHTENBHOH CTAHAAPTHOM
HEOTPEAETIEHHOCTH Pe3yJIbTaTa W3MEPEHUH BEIMYMHBI y PacCUMTHIBAECTCS

no ¢opmynam (11.4) - (11.6), moxacraBinsas B ¢opMynasl BMECTO u'yo,

,,Ay,,,, COOTBETCTBEHHO, u;, , W, Ay, w.

11.1.7 OTHOoCHTENBbHYIO CTaHIAPTHYIO HEONpPENENIEHHOCTh PE3yNbTaTa
H3MEpPEHUil BENIMYUHBI y, ONpeHeNiIeMyI0 KOCBEHHBIM METONOM, KOTOpas
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cBs3aHa (pyHKLUHOHANBHOH 3aBUCHMMOCTBIO C U3MEPAEMBIMU BEIHYHHAMH Y
(HanpuMep TeMIepaTypoii, AaBjieHHeM, KOMIIOHCHTHBIM COCTaBOM)

Yy=F,y,Iy)> (11.14)

PaccUUTHIBAIOT Mo (opmyite

N

u, = luz +y 9% uy, (11.15)
i=1

rue

u:,,F - HeONpeHeNeHHOCTb,  NpunuchiBaeMas  ()YHKIHOHAJIBHOM

3aBHCHMOCTH;

u'y,. - HEOMpEAENCHHOCTh PE3YNbTATA U3MEPEHHS i - i BeIM4HHBI;

.9y,. - OTHOCHTENBHBIH KO3()(GHIHEHT YyBCTBUTENBHOCTH BEIHYHHBI ) K

M3MEHEHHIO i - 1 U3MEepAeMO BEIHYHHBI,

IIpumeganue - Ilpy u3BecTHON abGCOMIOTHOH MOrpeIHOCTH Ay
WIH OTHOCHTEJIBHOH NOTPELIHOCTH Jy, NMPUNKCHIBAEMO# (YHKLHOHANBHOMH

3aBHCHUMOCTH, HEOTIPEAEIICHHOCTD U, . PACCUMTBIBAIOT 110 q)opmyne

L TV Y (11.16)

ST

OtHoCHTENbHBIH KOIP(HUHEHT YyBCTBUTEIBHOCTH PACCUHUTHIBAIOT MO
¢dopmyne

8, =F, -2, (11.17)

l

rae F; - yacTHas npou3BoaHas GpyHkuuy F 1o y.
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Ecnmu Heu3BeCTHa MaTeMaTHYECKas B3aHMOCBS3b BEIMYMHBI y ¢
BelUuYHHOH y; WM auddepenuupoBanne (yHkuuu F 3aTpyaHeHo, TO
K03(GULIHEHT BIUSAHHA PaCCIHUTHIBAIOT 0 opMYyITe

8, =-—=—-=+, (11.18)

rae Ay - U3BMEHEHHE OMNpesieNiieMOH BEMHYMHBI Y NIPU U3MEHEHHH Y HA
BEJIMYHHY AY;.

11.1.8 OTHOCHTENBHAs paclIUpeHHAas HEOPEAEIEHHOCTh OKHa ObITh
npeAcTaBlieHa He Goiee ueM JByMs 3HaYaIMMK HH(PPaMH.

11.2 ®opmyasl ANA pacyeTa HeoNmpeAeJeHHOCTH pacxoa cpebl

11.2.1 dopmyna 1ns pacuera OTHOCHTENIBHOM  CTaHAApPTHOM
HEONpPENENCHHOCTH NpY M3MEpeHnH pacxona no dopmyinaMm (5.3) u (5.5)
JUIS HECOKMMaeMOH cpeibl (KHIKOCTD):

u;=\/u3+4-ug+0,25-(u'A2,,+u3)+u3, (11.19)

11.2.2 @®opMmyna JuIA  pacueta OTHOCHTENBHOM CTaHAApPTHOM
HEOIPEAETIEHHOCTH NPH M3MEpPEHHH pacxona no ¢opmynam (5.3) u (5.5)
JUId C)KUMaeMoH cpensl (a3 u map):

u, =Ju,'f+4~u§+u§+0,25-(u'j,, +u?)+ul, (11.20)

1123 dopmyna s pacyeTa OTHOCHTENBLHOH  CTaHIAPTHOI
HEONPENENEHHOCTH NPH U3MepeHHH pacxoaa mo dopmye (5.7):

. =Juf +4-u2 +u? +025-(u2 +u;,2)+u'T2 +ulvul +up, (11.21)

1124 @opmyna mma pacyeTa OTHOCHTENBHOM CTaHHAPTHOM
HEOTIPEACIICHHOCTH TP M3MEPEHHH pacxoaa no ypasHeHHsM (5.4), (5.6),
(5.8), (5.9):
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a) B ciywae, ecnd p M pc HesaBucumbl (popmyna (5.8)) nns
HECKHUMaeMO#i cpelibl (AKUIKOCTB):

' 2 2 2 2 2 2
wy = \Jul +4-up+025 (s +u?)+u’ +uy (11.22)

6) B cnyuae, ecnu  p H pc HesaBucumbl (dopmyna (5.8)) mia
CXHMMaeMoii cpesibl (ra3 ¥ map):

u;=\/;2+4~u3+u'€2+0,25-@+u2)+ui+uf,, (11.23)

B) B Cllydae, €Il p H p. 3aBucHMEI (popmysl (5.4), (5.6), (5.9)):

u, =Ju3+4-ug+u;2 +O,25-(u'A2P +u, +u?+u§+uz)+u3 . (11.24)

11.2.5 @opmyna nana pacyera OTHOCHUTEIBHOH  CTaHAApPTHOM
HEONpe/IeIeHHOCTH NpH HM3MepeHHH pacxoja npu mnpumenenun MWK
(pacxomomepoB) Ha O6aze Tpy6ok ANNUBAR ¢ HOpMHPOBaHHBLIMH
npefesamMy  IOrpelIHOCTH  (HeompeAeNeHHOCTH) H3MEPEeHHi pacxoaa
(konnyecTBa)

u, = ,/uﬁ Uy, (11.25)

rae

Up - OTHOCHTENIBHAA CTaHAApTHasA HEONPEACJCHHOCTb INPH H3MCPCHUH

pacxona MUK (pacxomomepa) Ha ©Gaze T1py6ok ANNUBAR ¢
HOPMHPOBaHHbIMH  NpEAeNaMH  TNOTPEIIHOCTH  (HEONpeNeICHHOCTH)
HU3MEpEeHHH pacxoja (KOJIHYECTBa);

U, - OTHOCHTE/NbHAs CTaHIApTHas HEONPEAEICHHOCTb IPH HM3MEPEeHUH
pacxopa, paccyutanHas o popmynam (11.19) — (11.24).

Ilpu pacyere OTHOCHUTENBHON CTaHAAPTHOH HEONpPeNEeNEeHHOCTH NpH
M3MEPEHHH DAcxoia U, 3HAYCHHd OTHOCHTENbHBIX CTaHJAPTHbIX

HEOoIpeNeeHHOCTei, npuBeaeHHble B ¢opmynax (11.19) — (11.24) unm
IpHMeHAEMbIe IS MX pacyeTa NPMHUMAIOTCA PaBHBIMM HYJIO, €CIIH OHH
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YYHTHIBAIOTCA B OTHOCHUTENbHOM CTaHAApTHOH HEONPENEeNeHHOCTH IpH
usMepenuu pacxopa UK (pacxomomepa) Ha Gase tpyoku ANNUBAR c
HOpDMHPOBaHHBIMH  MIpeJclaMH  MOTPELIHOCTH  (HEONpeAeNEeHHOCTH)

H3MepeHni pacxoa (KOJIMYecTBa) Uy .

11.3 CocTraBasiomne HeonpeeeHHOCTH HW3MEPEHHsl pacxoaa
cpeabl
11.3.1 OtHoCHTENBHYIO CTaHJAPTHYIO HEOINpPEAEIEHHOCTh

ko3¢ dunnenrta pacxona u; paccuuThIBalOT Mo hopMmye
u, =0,5-(Usy +U., +UL, +U,). (11.26)

11.3.1.1 OTHOCHTENBHYI0O  PaCUIMPEHHYIO  HEOIMpeAeNeHHOCTD
ko3¢ unuenta pacxona U ,, NPUHUMAIOT PaBHO:

2% s Tpy6ok “ANNUBAR 285” (an4 raza u napa);
1,5% s Tpy6ok “ANNUBAR 5857;

1% s Tpy6ok “ANNUBAR 285” (s sxuakocTn);
1% i Tpy6ok “ANNUBAR Diamond I1+”;

0,75 % s Tpy6ox “ANNUBAR 485”.

ITpu MonTaxe Tpy6ku ANNUBAR B cOOTBETCTBHM ¢ KOHQHUIypaLUsAMU
WT, npuBeneHHsiMu B Tabnuue A.2 mpuioxeHus A (MOHTaX B KOJEHE),
OTHOCHTENIBHYI0 ~ PaCLIMPEHHYIO  HEONpPEHENCHHOCTh  Kodddunmenra

pacxona U,, npuHuMmaior paBHOH 3 % mna BCeX THMOB TpPYOKH

ANNUBAR.
11.3.1.2 JIONOMHUTENBHYIO OTHOCHUTENBHYIO PpaclIMpEHHYI0
HeonpeneneHHocts ko3dd¢uumenta pacxoma Tpyoku ANNUBAR ot
Bimsinds Henwnuaapuyroct UT U, aD OMpeNesAIOT 1o MyHKTY 6.6.1.1.
11.3.1.3 JIOnONHUTENBHYIO OTHOCHUTENBHYIO PacLIHPEHHYIO
HeompeJieNleHHOCTs  koadduuuenta pacxoma Tpyokn ANNUBAR ot
COKpAILEHHs NMPAMONHMHEHbIX yyacTtkoB UT U ; 1, OTIPENENIAIOT IO MyHKTY

6.7.6.
11.3.14 JonoaHuUTENBHYIO OTHOCHTENBHYIO PacCUIMPEHHYIO
HeonpeneneHHocTs koddduuuenra pacxoma TpyOkn ANNUBAR ot
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]
COKpAllICHHs MpPsAMONHMHEHHBIX yd4acTkoB Uj, onpeneisioT mo IyHKTam
6.3.416.3.5.
11.3.2 OTHOCHTENBHYIO CTaHJAPTHYIO HEONPEAEIEHHOCTh BHYTPEHHETO
nuamerpa UT u;) MPHHUMAIOT PaBHOM:

a) B ciyyae u3MepeHHil BHyTpeHHero aumamerpa UT mo meronuke,
H3JIOKEHHOH B  myHkTe 6.6.1.3, OTHOCHTENBHYIO CTaHIApTHYIO
HEONPEACNEHHOCTs  NPH  H3MEPEHHAX  BHYTPEHHEr0  JHaMeTpa
H3MEPUTEIILHOro TpyOonpoBoja D pacCUMTHIBAIOT IO GopmynaMm:

- B cllyyae u3MepeHHii BHyTpeHHero nuamerpa UT no myskry 6.6.1.3

a):
. A,
u, =0,05+50.-—, (11.27)
D
- B Cllyyae u3MepeHuid BHyTpeHHero auamerpa UT no myskry 6.6.1.3
0):
u) =0,075+%-,/(A%)2+(2-A,,)2, (11.28)
rae

A, - npenensl aGCOMIOTHOM MOTPENIHOCTH M3MEPEHHH TONIIMHBI CTEHKH
HuT;

A, - nDpenmens! aGCONMIOTHOH MOrPEIIHOCTH HM3MEPEHHH BHYTPEHHEro
nuamerpa UT;

Aﬂ, - mpepensl aOCONIOTHOM NOrpelIHOCTH HM3MEPEHHH BHEIIHEro

nuametpa UT.

Ilpenensl abCONIOTHOH NOrpeMIHOCTH HM3MEPEHHUIl TOJNLIMHBI CTEHKH,
BHyTpeHHero auamerpa MT u BHemnero auamerpa HT mnpunumaior
paBHbIMH npeaenam norpetudoctd CH, NpHMEHAEMBIX I/ HX H3MEPEHHH.

6) momyckaeTcs NMPOBOAMTh H3MEpPEHUs BHYTpeHHero auamerpa UT mo
MeToAuKe, u3joxeHHoil B nyHkte 6.42 T'OCT 8.586.2. Ilpu sToM
OTHOCHTENIPHYI0  CTaHAAPTHYI0  HEONpPEAENCHHOCTh  ONpeAeHeHHs
BHyTpeHHero auamerpa UT D npunumarot pasHoii 0,1%;
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B) B Cllyyae H3MepeHHiHl BHYTPEHHETO JAHAMETpa II0 METOAHKaM,
NpHBEICHHBIM B JPYIHX HOPMATHBHBIX  JOKYMEHTaX, IpeHeisl
NOrpeNIHOCTH NpH H3MEpPEeHHsX BHyTpeHHero auamerpa UT D nmm
OTHOCHUTENBHYI0  CTAaHJAPTHYI0  HEONPENENCHHOCTh  OMNpeleNeHHs
BHyTpeHHero muamerpa WT D nNpUHMMAlOT paBHBIMH 3HauYeHHH,
TIPUBEJICHHBIM B HOPMAaTHBHOM AOKYMEHTE Ha MPUMEHSEMYIO METOIUKY .

11.3.3 OTHoCHTENBHYI0 CTaHOAPTHYIO HEONPENENIEHHOCTh HU3MEpEeHUId
repenaja JaBJIEHU ONpeIeNsioT B COOTBETCTBUH ¢ yHKTOM 10.3.4 TOCT
8.586.5.

11.3.4 OTHOCHTENBHYIO CTAHAAPTHYIO HEONPEAENEHHOCTh ONPEAEICHUSA

MIOTHOCTH B paGOuMX YCNOBHAX U, ONPENENAIOT B COOTBETCTBHH C
nyHktoM 10.3.8 T'OCT 8.586.5.

11.3.5 OTHOCHTENBHYIO CTAaHAAPTHYIO HEONPEAEICHHOCT ONpEAEICHHs
ko3(pHLIEeHTa paCIIMPEHHs U, PACCUHTHIBAIOT MO (opmyIie

u;=0,15-A—:-- ul +ul+ul, . (11.29)

11.3.6. OTHOCHTENBHYIO CTaHAAPTHYIO HEOHPENeJCHHOCTb W3MEpEeHHi
naBleHus u'p, onpeiensior B cootBercTBMM ¢ myHkroM 10.3.5 TOCT
8.586.5.

11.3.7 OTHOCHTENBHYIO CTAHJAPTHYIO HEONpENENCHHOCTh M3MEpeHui
TEMIIEPATyphl %', ONpENeNsiOT B COOTBETCTBHH C myHkToM 10.3.6 TOCT
8.586.5.

11.3.8 OTHOCHTENBHYIO CTaHJApTHYIO HEONpeIeIeHHOCTh
kodpuuHeHTa CXKHMaeMOCTH Tra3a ONpeNeNsdloT B COOTBETCTBHH C
YTBEPHKACHHBIMH B COOTBETCTBYIOILEM MOPSAKE METOAHKAMHU.

11.3.9 OTHOCHTENbHYIO CTAaHHAPTHYIO HEOIPEAETIEHHOCTh  MpH

1
OTpeZeNCHHM TIoKa3aTeNs anuabaTel rasa u meperperoro mnapa (uy ans

¢dopmynsr (11.29)) onpenensaoT B COOTBETCTBHH C YTBEPKIECHHLIMH B
COOTBETCTBYIOILEM TMOPSIKE METOAWKAMH, YCTaHABIMBAIOLIMMH METOJ
onpeneneHus nokasarens anuadarhl.
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11.3.10 OTHOCHTENBHYIO CTaHAAPTHYIO HEONPEAENECHHOCTh ILIOTHOCTH
rasa NpH CTaHJAPTHBIX YCNOBHAX U, ONPEAensloT mo myHkry 10.3.7

I'OCT 8.586.5.

11.3.11 OTHOCHTEIIbHYIO CTaHJApTHYIO HEOIpEACIEHHOCTh
[IapaMeTpPOB, MPHHATHIX 33 YCIOBHO-TIOCTOSHHBIC BEIMYUHBI, ONPEACIIAIOT
o ¢popmyne

U, =—=:-

' 1 (yMAX_yM]N)
s - 2.100%, 11.30
g \/5 (me + ¥ ( )

TA€ Vpux ¥ Vagy - BEPXHEE U HIDKHEE 3HAYCHHE JHaNa30Ha H3MEHEHHs
napameTpa.

11.3.12 OTHOCHMTENBHYI0 CTaHAApTHYI0 HEONPEeJICHHOCTh IpH
BBIYMCIICHUH pacxola Uy npuHumalor pasHoit 0,5 mnpenenos

OTHOCHTENIbHOH IOTPEIHOCTH BBIYMCIEHMS pacxoia YCTPOHCTBOM
00paboTKH pe3yNbTaTOB U3MEPEHHIA.

11.4 OueHKa HEONpPENENEHIIOCTH  PE3yJbTaTOB  ONpeAeIeHHUs
KOJIMYECTBA CPeabl

OLEHKY HEONPEENEHHOCTH PE3YJIbTaTOB ONPENCICHHA KOJNHYECTBA
cpesl NpoBOAAT B cooTBeTcTBHM ¢ myHkToM 10.4 TOCT 8.586.5.
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ITPHJIOXEHME A
OCHOBHBIE XAPAKTEPUCTHUKHA TPYBOK ANNUBAR
(cmpaBoYHOe)

A.1 OcnoBHbIe XapakTepucTHkH Tpy6ok “ANNUBAR DIAMOND

I+”
Tabmuua A.1 - OcHoBHele XapakTepucTHku Tpybok “ANNUBAR
DIAMOND II+”
XapakTepHCTHKH 3HayeHue

H3mepsemas cpena

Tra3pl, XXHAKOCTH WM NIap

HaumenoBanue THIOpa3Mepa

10, 15/16, 25/26, 35/36, 45/46*

Jluana3zon BHyTpeHHUX auamertpoB UT:
- THnopasmep 10
- Tunopasmep 15/16

ot 15 mo 50 mm
ot 50 10 250 MM

- Ina Tunopasmepa 10

= U1 BCEX TUIOPa3MEpPOB

- THIIOpa3mMep 25/26 ot 100 mo 1100 MM

- TUnopasmep 35/36 ot 200 go 1800 MM

- TUnopasmep 45/46 ot 250 mo 1800 Mm**
Hcnonnenus:

InLine (Mmog. DNT, DNW,
DNF)

PakLok (moa. DCR),
¢nanueBoe (Mox. DFF), FloTap
(mMox. DMT, DHT, DHF)

MaxkcuManbHOe H30BITOYHOE JaBJICHHE B
3aBHCHMOCTH OT MoauduKau
HCTIOJIHEHHUSA:

- moguduxanus DMT

- mogudukauuun DCR, DHT u
CTaHOAapTHBIC

DNT, DNW, DNF, DHF

- Momudukamu DFF u cneuuanbHoe
ucnonnenne DNT, DNW, DNF,
DHF+25S

19 6ap (o ANSI class 150)
100 6ap (mo ANSI class 600)

413 6ap (mo ANSI class 2500)
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XapaKkTepHCTHKH 3HaucHue

Temnepartypa u3mepsieMo#i cpenpl Onpenensercs MaTepHAIOM
TpyOokn ANNUBAR

B03MO0XXHOCTh YCTaHOBKH B KOPITyC ecThb (kpoMe (praHUeBBIX class

TPYOKH BCTPOCHHOIO TEPMOMETpa 900, class 1500 u class 2500)

Tun BcTpoeHHOrO TEPMOMETpPa Pt100 knacc B (mmo 3aka3y Pt100
Knacc A)

B03MOXHOCTE HHTErpaIbHOrO MOoHTaXxa | EcTh (kpoMe ¢aHueBbIX class

TpaHCMHTTEpA [epenana AaBIeHUs 900, class 1500 u class 2500)

B03M0OXHOCTH U3MEpeHHi 06paTHOrO Ectp

HOTOKA

[Ipumeuanus

* yeronHenms 15, 25, 35, 45 — 6e3 oTBETHOrO NOANATHHKA, HUCIIOJIHEHUS
16, 26, 36, 46 — ¢ OTBETHBIM MOJIIATHHKOM.

** DSF+46 no 6000 Mm.
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A.2 OcHoBnbI€e xapakTepucTnkn Tpy6ox “ANNUBAR 485”

Ta6nuna A.2 - OcHOBHbIE XapaKTepycTHKH TpyOok “ANNUBAR 485

XapaKTepHCTHKH

3HaveHue

H3mepseMas cpena

rasbl, JXHIKOCTH HJIH Map

HanmeHnoBanue THUIIOpasMepa

1(T1),2(T2),3(T3)

Juana3oH BHyTpeHHHX quamerpoB UT:

- Tunopasmep 1 ot 50 10 200 MM

- THIOpa3mep 2 ot 150 no 2400 MM

- THIopasmep 3 ot 300 no 2400 mm*
Hcnonuenus (Juisi BCEX THIIOPa3MEPOB) ¢nannesoe, PakLok,

FlangeLok (rubpuaubiii ot

¢nanuesoro u  PakLok),
FloTap

MaxkcumanbHO€E H36BITOUHOE JaBICHHUE:

- ucnonuenve FloTap, PakLok wu | 100, 6ap

FlangeLok

- HCIIOJIHCHHE (bﬂaHLICBOC

413 6ap (mo ANSI class
2500).

Temneparypa u3MepsieMoii cpeabl:

- ucnonHenne FloTap, PakLok wu | or-73 no454°C

FlangeLok

- HCTIoNHeHHe GIaHueBoe ot -184 1o 677 °C.

BosmoxHocTh  ycTaHOBKH B kopnyc | Ecte  (kpome dmanueBoro

TpyOKH BCTPOEHHOr'O TEPMOMETpa ucnonnenus class 900, class
1500 u class 2500)

Tumn BCTpOEHHOrO TEPMOMETpA Pt100 xmacc B (mo 3aka3sy
Pt100 xyacc A)

Bo3MoXxxHOCTH HHTCrPaJIbHOrO0 MOHTaXa
TPaHCMMTTEpa €penaaa AaBICHUs

Ecte (kpome GnaHueBoro
ucnonuenus class 900, class
1500 u class 2500)

Bo3MoXHOCTB
MIOTOKA

H3MepeHni  obGpatHoro

HET

IMMpumeyanue *no 6000 MM (CiennanbsHOE HCIONIHEHHE).
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A.3 OcHoBuble xapakTepucTukn Tpy6oxk “ANNUBAR 585”

Ta6auua A.3 - OcHoBHBIE XapakTepucTHKU TpyOok “ANNUBAR 585”

XapaKTepHCTHKH

3HaueHue

W3mepsiemas cpefa

ra3bl, JKHAKOCTH HUJIH Nap

HauMeHoBaHue TUIIOpa3Mepa

11,22, 44

Huana3on BHyTpeHHHX auameTpos HUT:
- Tunopasmep 11

ot 100 mo 600 MM

- THOIOpa3Mep 22 ot 150 1o 900 MM

- Tunopasmep 44 ot 250 1o 2400 MM

Hcnonuenus (mis Beex tunopasmepos) | dnannesoe (585SF)
Flo-Tap (585SG)
585ML (ananor MSL)

MaxkcuManbHoe H30BITOUHOE JaBIeHHE:
- ucnonuenue S85SML

- HCTIONHEHKE draHLieBOe

- ucnonuenne Flo-Tap

261 6ap npu 593 °C
413 6ap (mo ANSI class 2500)
100 6ap (mo ANSI class 600)

Temnepatypa usmepseMoi cpeasbl:

- ucnonHenus ¢nanuesoe u Flo-Tap Jo 816 °C
- ucnoaHenue S§SML 10 649 °C
B03MOXHOCTB YCTaHOBKH B KOPIYyC Ectp

TpYOKH BCTPOEHHOI'O TEPMOMETpa

Tun BcTpoeHHOTO TEpMOMeTpa

Pt100 xnacc B (no 3akazy Pt100

Kiacc A)
Bo3MoXHOCTE HHTEerpanbHOro MontTaxa | Ecte
TpaHCMHTTEpA Nepena/ia JaBIeHus
B03MOXXHOCTE U3MEpeHHii 00paTHOro Ectp

IIOTOKa
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A.4 OcHoBHBIE XxapaKkTepHcTHKH TPYGok “ANNUBAR 285”

Tabnuua A.4 - OcHoBHBIE XapakTepucTuku Tpy6ox “ANNUBAR 285”

XapaKkTepHCTHKU

3HaueHHE

Wsmepsemas cpena

Tra3bl, XKUAKOCTH HJIK ITap

HaumeHoBanue THIIOpasMepa

1(T1),2 (T2)

Jnana3on BHyTpeHHUX auameTpoB UT:
- TUMopasMep 1
- THIIOpa3Mep 2

oT 50 1o 200 MM
ot 150 no 2400 mm*

Hcnonxenus (ans Bcex THIOPa3MepOB)

PakLok, ¢ MoHTaXxHO#
TUIACTHHOH, rTHOpUIHBIH
(PakLok + macTuHa)

MakcHMaJIbHO€E H30BITOYHOE
JaBJIeHHE:

- ucnonuenue PakLok

- UCIIOJIHEHHE C MJIACTHHOM
- HCNIOJIHEHHE THOpHIHOE

oT -40 no 149 °C
oT -40 o 454 °C
ot -40 1o 149 °C

Temneparypa n3MepseMoii Cpeasl:
- ucnonHenue PakLok

19 6ap (mo ANSI class 150)

IIOTOKa

- HCTIOJIHEHUE C TUTaCTHHOH 0,6 6ap
- HCTIOJNIHEHUE THOPUIHOE 0,6 6ap
B03MOXHOCTB YCTaHOBKH B KOPILYC Her
TpYyOKH BCTPOEHHOTO TEPMOMETPA

THn BCTpOEHHOTro TEpMOMETpa -
B03M0OXHOCTB HHTETPAIEHOTO Ectp
MOHTa)ka TPAaHCMHTTEpA Nepenaaa

JIaBJICHUS

Bo3mokHOCT H3MepeHHii 0OpaTHOro Her

Ilpumevanue * no 6000 MM (cienHanbHOE HCIIOJIHEHHUE)
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MNPUIOXEHHUE B
OIIPEJEJIEHUE KO3®PUINUEHTA PACXOJA TPYBKH
ANNUBAR

(o0n3aTebHOE)

b.1 Onpenenenne ko3 duuuenta pacxona a pyboxk ANNUBAR

b.1.1 Omnpenenenne kodddunmenta pacxoma o Tpy6ok "ANNUBAR
DIAMOND II+”

a) ;g Tunopasmepa 10

a=C,-B+C,. (B.1)

IMIpumeuwanune — Ilpu pacuere koddpdunmenta nepekpeiTus B
HCIIONB3YeTCA AMaMETP BXOAHOM KPYIJIoH TpyOKH.

6) nnsa Tunopasmepos 15/16, 25/26, 35/36, 45/46
1-C,-B

=J1—C,-(1—CZ.B)2'

(6.2)

Tabnuna B.1 — Koadduuments: C; u C, gua tpybok “ANNUBAR
DIAMOND II+”

Kosddunuents Tunopasme
10 15/16 25/26 35/36 45/46
Ci -0,8212 | -1,3452 | -1,4300 | -1,3416 | -1,2613
G, 0,7269 | 0,9200 1,2650 1,2075 1,2400

B.1.2 Omnpenenenne ko3pduunenta pacxoma o tpybok “ANNUBAR
485”, “ANNUBAR 585” u “ANNUBAR 285

1-C,-B
a= .
J1-¢,-(1-¢, -BY

(B.3)
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Tabmuua B.2 — Koadouuuents: C, u C; qia tpy6ox “ANNUBAR 485” u
“ANNUBAR 285”

Koaddbuuuents Tunopasmep
1 2 3
Ci -1,515 -1,492 -1,5856
G, 1,4229 1,4179 1,3318
Tabmuua b.3 — Koaddunuents: C; u C, s tpy6ok “ANNUBAR 5857
Kosdduuments Tunopasmep
11 22 44
C, -1,206 -1,219 -1,211
C, 1,127 1,168 1,248

B.2. Jlonyckaercsa 3HayeHue kod3(dduimeHTa pacxoma o OpaTe u3
pacyeTHOro JIMCTa, nocTaBnseMoro ¢ Tpyokoit ANNUBAR (B pacueTHOM
smcre — Annubar Flow Coefficient K).

ITpu monTaxke Tpy6k ANNUBAR B cOOTBETCTBHH C KOH(UTYpaLUAMH
WUT, mpusenenusiMu B Tabumue I'.2 Tlpunoxkenus I' (MOHTaX B KOJIEHE)
3HaueHHe KodddHuUHEeHTa pacxoia o HEOGXOAMMO OpaTh M3 PacyeTHOro
JIHCTa, mocTapiseMoro ¢ Tpyokoit ANNUBAR.

ITpumepnbl pacueTHbIX nHCTOB M TpyOok “ANNUBAR DIAMOND
I1+” u “ANNUBAR 485” mpusenens B Ilpunoxennn 1.
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NPHJIO’KEHHE B
ONPEAEJIEHUE BHYTPEHHEI'O IMAMETPA T X IHUPUHBI
TPYBKH ANNUBAR

B.1 Onpenesienne Bayrpennero nuamerpa AT npu 20 °C u padoueii
TeMmepaTypax

B.1.1 Pesynbrar M3MepeHmii  BHyTpeHHero juamerpa MT,
BBIIIOJIHEHHBII B COOTBETCTBUH C IMYyHKTOM 6.6.1.3, npuBOAAT K
temnepatype 20 °C no popmyne

D20=—'(—)=—,. (Bl)

rae

t,, — TeMIepaTypa OKpy»aloweii cpenst Bo Bpems usmepenuii D, °C;

Kr — nonpaBouHslii KO3()(QHLHEHT Ha H3MEHEHHE BHYTPEHHETrO
nuametpa UT, BbI3BaHHOE OTKIIOHEHHEM £, oT 20 °C.

Buytpennnii auamerp UT npu paGoueli Temneparype onpeaensioT no
dhopmyne

D=D20'[1+}’D-(t”—ZO)]=D20'KT (B2)

roe Kr — monpaBouHbli K03¢QHLUHEHT Ha H3MEHEHHE BHYTPEHHEro
nuametpa UT, Bei3BanHOe oTkiIOHeHHeM ¢ ot 20 °C.

B.1.2 3nayeBus TeMneparypHoro koddduuueHTa JIHHEHHOro
paCUIMPEHMs pa3AMYHbIX MaTepHaloB i IIMPOKOTO  JHana3oHa
TeMIIepaTyp MoryT GbITh pacCuMTaHbI N0 popMmyie

7o =10% [0, +107 1.0, +10% 12, (B.3)

rae a,, a,, 4, - NOCTOsHHbIE KOI)(HIMEHTBI.

3Hayenus Ko3pUIMEHTOB a,, a;, A, H COOTBETCTBYIOLIHE HM

JManasoHbl Temiepatyp npuseaeHsl B Tabnuue I'.1 Ipunoxenns I' TOCT
8.586.1 nim B Tabmuue B.1 HacTosIwei pexOMEeHAALMH.
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B.2 Onpenenenne mmupunsi Tpyoxkn ANNUBAR mpu 20 °C u
pa6oueii TemnepaType
B.2.1 Illupuny 1pyokn ANNUBAR npu 20 °C ompenensiorT mno

dopmyse
dy

d
d =———=—’.', B.4
2 14y,-0,-20) K, (B4)

rae

t, — TeMnepaTypa OKpYXalOILEro BO3/yXa, MPH KOTOPO# MPOBEICHBI
H3MepeHus wupHHb Tpyokn ANNUBAR, °C;

d ,; — u3mepenHas mmpuHa Tpyoku ANNUBAR;

Ko — monpaBouHmlii KO(UIUEHT HA W3MEHEHHE IUMPHHBI TpyOKH
ANNUBAR, BbI3BaHHOE OTKJIOHEHHeM £, ot 20 °C.

B.2.2 MHlupuny TpyObknu ANNUBAR npu paboueit Temnepatype
onpenensoT no dpopmyie

d=d20‘[1+7o'(tu _20)]=d20'K0’ (B.5)

rae Ko — nonpaBounsiii k03¢dHUIMEHT HAa H3MEHEHHE IHPHHBI TPYOKH
ANNUBAR, Bri3BanHOe oTkioHenueMm ¢ ot 20 °C.

B.2.3 3nauennss TemneparypHoro kodddunmeHta JMHeHHOro
pacuiupenns Tpyoku ANNUBAR y, paccunthiBaroT 1o (opmyine

Ya=10% [, +10° -1-q, +10% - -q;), (B.6)
The a,, a,, a, - NOCTOAHHbIE KO3()PUIMEHTEL.

3nauenns kod(GuLHEHTOB a,, a,, a, NpuBeacHHI B Tabnuue B.1.
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Ta6nuua B.1 — 3Hayenus ko3 duieHToB

Mapka marepuana TpyOku a, a, a, Juanason
ANNUBAR Temnepatyp, °C
Hepxaseromas crans 316 or -184 no +871
(S31600/CF8M) 15,2 7,0 -1,1

Hastelloy C-276 11,0 43 1,2 ot +21 mo +927
Monel 400 13,0 9,1 -4,0 ot -184 no +1093
Anmomunuii (6063-T6) 224 9,6 1,3 or -60 no +300
Hepxaseromas crans 304 14,8 10,2 -8,0 oT -268 no +538
Turan (B348 Gr 2) 8,4 2,4 0,3 ot 0 10 +649
Alloy 800H 13,9 7,5 -3,0 ot +21 no +871
PVDF (KYNAR) 127,8 0 0 ot +10 no +149

IlpuMeuaHnune - tabauua cocTaBleHa MO JaHHBIM H3rOTOBHTENsA TPYOOK
ANNUBAR
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MNPHJIOXEHHUE I
IPSIMOJIMHEMHBIE YYACTKH JIJIA TPYBOK ANNUBAR

I''l Haumenbwas pmiuHa npsAMONUHEHHEIX yuacTkoB HT mexny
TpyOkoii ANNUBAR u O6amxalIlMMH MECTHBIMH CONPOTHBICHHSAMH,
pacmonokeHHsIMH 1o U nocne Tpyoku ANNUBAR, npusenena B tabnune
I.1.

Ta6muua I'.1 — HaumeHbline IJIHHBI NPSIMOJIMHENHBIX YYaCTKOB

Howmep Haumenblas uiMHa npaMonvHelnoro yuactka UT
CTPOKH 1o Tpy6ku ANNUBAR B
6e3 CO CTPYEBBINIPAMHTENIEM (noc
CTpYeBHLINPAMHTE ne
ns TpYO
A A A C C KH
(u3ru6 | (u3ru6 AN
B BHE NU
nIocko | mocko BA
cTH ctH R)
ANNU | ANNU
BAR) BAR)
1.
fB 8 10 . - - oa
'l - - 8 4 4 4

H
al

4. F
=<k Pl 12 8 - . 4
IO
T T o - - . 4 4 | 4
i e B
S.
| o 18 18 8 - I
T T - - - 4 4 4
' —t=—c
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Tabauua I'.1 (mponomkenue)

Homep HauMmenslliag Anuka npaMonHHeiinoro yyacrka UT
CTPOKH 10 Tpy6ks ANNUBAR B
Ges €O CTpyeBHIMPAMHETENEM | (mocne
CTpYeBbINPAMHATEN TpyOKH
1 ANNU
A A A C c BAR)
(u3ru6 | (u3rud
B BHE
TLUTIOCKO MJIOCKO
CTH CTH
ANNU | ANNU
BAR) BAR)
6 =11
| | o 30 30 8 - - 4
T - - - 4 | 4 4
=,

MNpumeuanns

1 Jngs MC B BuAe 3allOpHBIX, IIAPOBBIX, NMPOOKOBBIX M APYIHX APOCCEIBHBIX
K/1anaHoB, 3HAUCHHA HAHMEHBLIMX [UIHH NpsSMONHHEHHBIX yuacTkoB MT npusencHsl B
CcTpoKe 6 (IONYOTKPBITOE COCTOSHME KJIAaaHOB) U B cTpoke 1 (OTKpBITOE COCTOSIHHE
K/1anaHoB) Tabnunuei I'.1.

2 JIna MC B BuOc Hacoca, BEHTHJATOpA, PETyJIHPYIONIEro KIAamaHa, WIH HMHOIO
YCTPOHCTBA PETyNMpYIOLIETO pacxoj, pacnoiokeHHoro nepen Tpybkoit ANNUBAR,
3HAYCHHA HaMMeHbIUel IHHbI npsMonuHeiiHoro yuyactka MT npuBeneHw B CTpoke 6
tabmuupi I.1.

3 Jsn MC THnbl KOTOpBIX HE NpuBeleHsl B Tabauue I'.1, 3HaYeHHA HaMMEHbIEH
JUIMHBI IpAMoaHHeiHoro yuactka VT noyokHbl 6bITh HE MEHee 3HAUCHHUH, IPHBEAEHHBIX B
ctpoke 6 Tabnunp I'.1,

I''2 Haumenpmas gnuHa npsMeix ydactkoB WUT wmexny TpyOkoit
“ANNUBAR 485” u 6mmkallIMMH MECTHBIMH CONPOTUBICHUAMH, IJIA
creluanbHOro pexuma pacnonoxxeHus ANNUBAR Ha paccrosuuu 2D
nocie u3ru6a B 90° (oT ueHTpansHoi ocu UT mepen u3ru6om) npuseeHa
B Tabnuue I".2.
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Tabnuua I'.2 — HauMeHbllMe IUIMHBI NPAMOJMHEHHBIX YYacTKOB IS
MOHTaXa «B KoseHe 90°».

Hom MecTtHOE conpoTHBIEHHE Haumensias
ep JUIHHA

cTpo MPSIMOJIMHEHHOTO
KH yuactka UT

L1 L2

1 OnHHOYHO
€ KOJICHO il .
90° ue B (N ]
el
3

TUIOCKOCTH
YCTaHOBKH *
TpyOkH e
ANNUBA !
R N

2 JBa 90°
KOJIeHa B
ofHOM
MIIOCKOCTH
-
obpasHas
KOHHUryp
anus) Uiu
TPOHHUK B
IUIOCKOCTH
TpyOKH
ANNUBA
R
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Tabsnua I'.2. (mpogomKkeHHe)

Howm MecTHO€ CONpPOTUBICHHE Haumensmas
ep JUTHHA
CTpo NPAMOJIMHEH
KH HOTO y4acTka
Ut
L1 L2
3 Iaposoit
KpaH WU —
3aJBHXKKA B
IUIOCKOCTH Es‘}[’
TpyOKH ° 3 2
ANNUBAR ? L La
4 3aTBOp
(3acnoHka)
B
IIOCKOCTH
TpyOKH 5 2
ANNUBAR ]L JG\ ‘
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Ta6nuua I'.2. (mpogomkenue)
Hom MecTHOE CONPOTUBIIEHHE HaumeHpmas
ep JUTHHA
CTpoO HOpAMOJIHHEH
KH HOrO y4acTKa
UT
Ll L2
5 Ila 90°
KOJIEHA B
OIHOH
IUIOCKOCTH
(5- P | 4 2
o6pasHas (R T
KoHpHrypa LJ—"
M B -
TUIOCKOCTH
TpyOKH
ANNUBAR
6 JBsa 90°
KOJIEHa B f o—
pa3HbIX | E g i! g N
TUIOCKOCTSAX +
@3 G 10 | 2
L)
[ f]

63



Tabnuua I'.2. (okoHYaHKE)

HomMm MectHoe cOnpomBJICH"e Haumensmas
ep AnuHa
CTpo DPSAMOJIMHEHH
KH Oro yyacrtka

UT
L1 L2
7 IIapoBoii
KpaH WiH
3a[IBIDKKA
HE B 3 2
IUIOCKOCTH
TpYOKH
ANNUBAR Egj
8 3arBop - —
(3acnonka) I
e
IUIOCKOCTH b N
TPy Ok p O 5 2
ANNUBAR

IIpumeuaHusd

1. Tpy6xy ANNUBAR pacnonaraioT B [UIOCKOCTU H3rM0a ¢ HaKIOHOM
B 106y10 cTOpoHy He Gonee 3°.

2. TIpsaMonuHelHbIe y4aCTKM NPUBENECHbI IS MOJHOCTBIO OTKPHITHIX
KpaHoB. J[ii KpaHOB B IPOMEXYTOYHOM TMOJNOXKEHMH M JIJs
peryaupyomux kiaanados L1 = 16D.
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MPUJIOKEHME J
MPUMEPHI PACYETHBIX JIMCTOB TPYBOK ANNUBAR

J.1 IIpumep pacuernoro jucra Tpyoku “ANNUBAR 485”

nporpammoii MERLIN

3.04

Rev.

NE Item: 1i0

483GOE020HPSITLO
Natural Gas

TIQTT

Emerson Process Management

Dieterich Standard Flow Talculation

P.O.:

$1.03.2004

Pipe Size: ID = 203 op= 219 Tm
D.P. Eg'n 2.4 REVY 1.9 Gas —— Volume Rate of Flow @ STD Ceond

C'= Frna x K x D x Ya x Fpk X Ttk x Ttf x

i { Qs) 2 J S—
hw = === % ( -~} Cs = 7 x N/ hw x PE
54 [

Units Conversicn Factor na 0.011347318
ANNUBAR ow Coefficient K 0.5926
Internal Pipe Diameter ] 203 mm
Base Pressurs Factsy Fob 1 ? 101.325 kPz A
Base Temperature Factor Tth 1.0174 2 20 ¢
Specific Gravity Factor F 1.2274 SG = 0.6638
Blockage B 0.0%40
MARX NORM MIN
Flowrate Qs 45870.€ 38362 26853.4
Calculation Constant <! 343.924 343,959 343,959
Pipe Reynolds Number Rd 5786800 4451400 311609
Rod Reynolds Number Rd' 427330 328710 23010¢
Flowing Velocity vE 12.086 9.272 6.4561 m/ssc
Gas ExXpansion Factoxr 0.9998 0.39939% 0.993%9
Plowing Viscosity Centipoise
Flowing Temperature I
Flowing Temp Factexr
Supercmprss. Factor
Thermal Expansion Factor
Flowing Density kg/m3
Flowing Fressure kPa A
Differential Pressure 5.2¢€89 1.7013 kPa
Calibrated Flow Range Bl NM3/H
Span (4-23 cutput) 49873.6
LIMITS
Customer Design P & T: 3¢ kg/em2 G 45 ¢
Max Rllowalble DP: 74.1 kP& & 45 C
Fiow at Max Allowabls DE: 17¢€780 KM3/H
Natural Freguency: 42 <8
Hake Fred i [

Max Allowable Pressurse:
and Temrerature:

This ANNUBAR provides annual savings up to:

in comparison te: Orifice Plate
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1.2 IIpumep pacderHoro Jmcra Tpyokm “ANNUBAR 485”
nporpammoii Instrument Toolkit™

ROSEMOUNT INC.
ANNUBAR FLOWMETER SERIES
CALCULATION DATA SHEET
GENERAL DATA
Customer: Emerson Process Management
Project: Test quotation
S. 0. No:
P. O. No:
Calc. Date:
Mode! No: 485G030DCHPS1T10003QC7
_Tag No: F-256
PRODUCT DESCRIPTION
Product Type: Pak-Lok Instrument Valve: Not Applicable
Sensor Size: 1 Valve Material: Not Applicable
Wetted Material: 316 Stainless Steel Line Size: 3" (80 mm)
Mounting Conn.Type: Pipe Sch.:
Mounting Conn, Material: Carbon Steel Pipe Orientation: Horizontat
Electronics Mounting: Flange Type: Compression/Threaded Connection
Max. Aliow. Pressure@Temp.: 98 7329 Bar-g 40C Pipe Wall Thickness: 4,000 mm
Design Pressure/Temperature: 38 Bar-g 40 C Max. Allow. Temp.: 260.00 C
INPUT DATA
Fluid Type: Gas
Fluid Description: Typical Natural Gas (Gulf Coast)
Pipe 1.D: 80.000 mm
Pressure: 32 Bar-g  Base Pressure: 101.325 kPa-a
Temperature at Flow: 5.00 o] Base Temperature: 2000 C
Absolute Viscosity: 0.01100 cP
isentropic Exponent: 1.37000
Compressibility at Flow 0.920783 Base Compressibility: 0.997976
Density at Flow: 26.0337 kg/m3 Base Density: 0.699786 kg/m3
Flow Rates
Minimum: 10000 Nm3/hr
Normal: 16000 Nm3/br
Maximum: 18000 Nm3/hr
Full Scale: 20000 Nm3/hr
CALCULATED DATA (Caiculation Performed at Normal Conditions. DP in inH20@68F)
DP at Min Flow: 10.954 kPa Flow Coefficient: 0.5126
DP at Normal Flow: 28.041 kPa
DP at Max Flow: 35.490 kPa Rod Reynolds Number (Normal): 843303
DP at Full Scale Flow: 43.814 kPa Pipe Reynolds Number (Full Scale): 5626122
Structural Limit (DP): 372.963 xPa Gas Expansion Facior: 0.9985
Structural Limit (Flow): 58351.87 Nm3hr  Permanent Pressure Loss:
Minimum Accurate Flow: 476.6991 Nmamr at Normal Flow: 6.688 kPa
Resonant Frequency: 1612.16 Hz at Maximum Flow: 8.465 kPa
Wake Frequency: §78.634 Hz Velocity at Max Flow: 26.738 m/sec
WARNINGS
NOTES
This report is provided according to the terms and conditions of the Instrument Toolkil(‘m')-End-Use Customer License Agreement.
Version: 3.0 (Build111C) Printed On: 05.7H8.04
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JI.3 Ilpumep pacyeTHOoro JHcTa KOMIUIEKCHOTO pacxogoMepa
3051SFA (coaepxkamero tpyoky “ANNUBAR 485”) nporpammoii
Toolkit""

Jluct.1 us 2:

Model 3051SFA Annubar Flowmeter Rosemount Inc.

CONFIGURATION DATA SHEET {Required with order)

Customer: po# | J

Modet No:13051 SFADG240ZCHPS 3T 10003241 A3QCTOIEOME1DA1AINI

Line Jtem:
Output information: (Software Sclectabhe)

Pressure Units = | kPa | Output = Linear (Cefaull = Linear)
Range Points: Temp. Units = Deg C {Default = Deg C}
4mA = 0.000 Damping = 0.40 {0-60 sec., Default = 0.4 sec.)
20mA = [1]

"Taqging information:

Hardware Tag (Permanent): I

Hardware Tag {Wired). |
Slandard Software Tag: |
[Transmitter Information:
Descriptor; | {16 characters maximum)
Message; ] {32 characters maximum)
Data: I {Default is date of calibration (de/mmamuyy}
|Meter information:
Meter indicator. [3051S None B
|Signai Selaction:
X 4-20 mA with simultanaous digital signat based on HART peoiocol {Dedault)

Bursl mode of HART digital process vanable
Burst mode cutput oplions; {choose only one)
Primary variable {Default)
Primary variable in parcent of range and maA
Al chynamic variables in engineering units
Al cynamic vanabies in engineering units and the primary variable mA value
| Multddrop Communicabon {Default address = 1 Transmitter address (1-15):
Secutity information: _
Wrile Protect (On/Off) . | Off | (Default = OFF) Locai Zero and Span: | Enabled | (Default = ENABLED)

Analog Output Alarm and Saturation Signal Lavels:

Cusiom: Low Alarm: {<= 3.60 ma} Low Saturation: ( .70 mA}
High Alamm: {>= 20.20 maA) High Saturation: ( 20.10 mA)

|NOTE: For Cusiom vases: {Low Alarm value mus! be between 3.8 and 3 6. Low Saturation value must be batween 3.9 and 3.7_ Low Alamm musi be 0. 1mA lower than the Low Saturation value.
High Alarm vakie musi be betwean 20.2 and 23.0. High Saturation value must be between 20 1 and 21.5. High Alarm must be at least 0.3maA higher than the High Saturation value).

Alamm Values: Values (mA) the fransmitier outputs if it delecls a gross malfunction condition.
Saturation Values: Vakes [mA) the fransmitter outpul salurates if applied pressure goes outside the 4-20 ma range.
Standand: {ow Alarm: {<=1.75 mA} High Alarm: (>=21.75 mA) Low Saturalion: (3.3 mA) High Saturation: {20.8 mA) {Default selection)
MAMUR NE43: Low Alarm: {<=].6 mA) High Alarm: {»=22.5 mA} Low Saluration; (3.8 mA) High Saluration: (20.5 mA)

Process Variable Assighments: {Model 275 & as the Process Variable}
Primary Variable = |Huaxotemnepa WCNONHoHWS 38 MKW {Default = Scaled Vanaiie) Tertiary Variable = | ] {(Default = Device Temperatwe)
Secondary Vanable = {Default = Measured Prassure)

Scaled Prassurs Output Information

Transfer Function = Square Root | (Default = Sq. Root) ScaledUnits= [ MIM ] (5charmax)
Linear Scabed Yarable (with Linear oﬁm only): Squars Rogt Scaled Varlable {with Square Root option only):
Low pressure value = 9395999 {Pressure Units) Low pressure value = (] (Prassure Units)
High pressure vakie = 9999989 {Pressure Units) High pressure value = 61 (Pressure Units)
Low scaled vaka = 9999999 {Scaled Umits) Low scaled value = o (Scaled unils}
High scaled valua = 9999999 {Scaled Unils) High scaled value = 32000 (Scaled Unils)
Linear Offsel = 9698990 {Pressure Uniis) Low Flow Cut  On { OfF: On {Defaul = Off)
Valus = 213333 {Scaled Units)

Range Values (used when scaled variable is sat to primary variable):
LRV = | 0 ] (Scaled Unit) (7 char max) uRv= | 32000 | (Scaled Unit) {7 char max)

Version: 2.0 {Buid155F)
Process Alert Ssipoints:
Procass Alert Setpoints are vakies set by the user where the transmitter oulputs a HART message and meter display information when the
applied pressure or lemperature goes outside the designed range. The pressure values ara kmited lo the range of the transmitter.
Pressure Process Alent (HART signal only): Alert Onvor - | Off | (Defauh = Off) Low Alert = | ] High Alert = | 1
Nate: LRL =< Low Alert value =< High Alert value =< URL

Temperalure Process Alert (HART signal only): Alert OniOft ;| Off ] (Defauit = 0N Low Alect = | —} High Alet= | ]
Hote: 40 deg C =< Low Alert value =< ** High Alert vaiue =< 85deg C
** must have a 5 deg C difference

Primary Element {nfo:
Modes No: 3051 SFADGZA0ZCHPSITI0003ZAA1 AIQCTQEJGQME 1DATA1003
Product Type:  Pak-Lok

Calibrated Rﬂgo:

67



Jluct.2 us 2:

Model 3051SFA Annubar Flowmeter
ICONFIGURATION DATA SHEET (Required with order)

Rosemount Inc.

Fﬁmt Data:

Fluid Type: raz Fluid Description:; NG_0.632 kghim3
Operating Pressuwre: a8 bar-a Base Pressure: 101.325 kPa-a
Operating Temperature: 10 c Base Temperature: 20 c
Absolute Viscosity: 0.010268 P Base Compressibility: 0.998044
Isentropic Exporent. 13 Base Density. 0.632 wriul
COperating Compressibifity: 0.897236 Amosphanc Prassure: 100 &Paa
Operating Density, 17.207038 Krim}
Max Pressure @ Design Temperature: 100. 234501 bar-a o 20 c
Max Temperature: 260 c
Fiow Rates Temperatures Pressures
Minimum. 850,000 Smimin -5.00 [ 40.000 bara
Normal: 10000000 Sm¥min 10.00 c 48,000 bar-a
Maximum: 30000000 Sm¥min 20.00 c 51.000 bar-a
Full Scale/Design: 22000.000 SmY¥min 20.00 c $2.000 bar-a
Spool Length:
ODS:
Pipe Information:
Line Size/Schedule |24 madma (800 mid __ne Detauis Walk Thickness: 10.000 mm
OR §10.000_mm — JMeasumd 1D fracommended for Anvuabar - requicsd for manufacture)
Fopu3owTINLRAN —
Materials of Construction
Pipe Material: Carbon Stesd
Primary Element Mateniai: 316 Stainleas Stead
Calculateg Data: {Carculation Perhormed a Normal Conditions}
Generated DP: Permanent Pressure Loss:;
at Min Flow: 110253162 %Pxa
at Normat Flow: 5956 kPa at Normal Flow: 0.1t kPa
at Max Flow, $3.60038 kPa at Maximum Flow: 5.499 kPa
at Full Scale Flow: 60.985 kPa
Minimum Accurate (Flow); 646.230 Smlmin Rod Reynclds Number (Normail): 1962221
Structural Limit (DP): 101.489 kPa Pipe feynolds Number {Full Scale): 71549799
Structural Limit (Fiow): 41280,562 Sm¥min Flow Coaffcent: 0.5045
Velocity at Max Flow: 102.915 Nsac K Facior:
Thermal Expansion Factor:
Gas Expansion Factor:
Natural Gas Worksheet
Dwetail Charactetizahion Method [AGAR 1962) Mols Valid Range
CH4 Methane mole % % 0-100 percant
N2 Nilrogen male % * 0-100 parcent
coz2 Carbon Diovide mole % % 0-100 perceni
C2H6 Ethang mole % % 0-100 percent
C3H8 Propane mole % % 0-12 percent
H20 Water mole % % 0-Dew Point
K28 Hydroger Suiffoer mole % % G- 100 percent
H2 Hydrogen mole % % O- 100 percent
co Carbon Monoxice mcle % % 0-3.0 perceni
o2 Oxygen mole % —— % 0-21 percenl
C4H10 I-Butans mole % % 0-6 parcent (1)
Caro n-Butane mole % % 0.6 parcent {1)
C5H12 I-Pentane mola % % 0-4 percent [2)
C5H12 n-Pentane mole % % 0-4 percent (2)
CsH18 Hexane mole % % 0-Dew Poinl
C7H1R n-Heptane mole % % O-Dew Foinl
C8H18 n-Octane mole % % 0-Dew Foinl
C9H20 n-Monane mole % % 0-Dew Poinl
C10H22 n-Decane mole % % 0-Dew Poinl
He Hslium mole % % 0-3.0 percent
A Argon mole % % 0-1.0 percani
{1) The summation if l-Butane and n-Butane cannol exceed 6 percent
(2) The summalion of -Pgniane and n-Pentans cannol exceed 4 percent
Grass Charactenzaton Method, Option 1 {AGA8 Gr-Hv-C02) Vahd Rz
Specific Gravity @& 14.73 psia and GO F 0.5564-0 B7
Volumetric Gross Heating Value @
Base Conditions BTU/SCF 477 - 1150 BTYU/SCF
Carbon Dioxide mole % % 0-30 percent
Hydrogen mole % % 0-10 percent
Carbon Monoxide mole % % 0-3 percent
Gross Characlerization Methogd, Option 2 {AGAB Gr-CO2-N2} Vakd R
Specific Gravity @) 14.73 psiaand 60 F 0.554-0.87
Carban Dhoxide mole % % 0-30 cercent
Nitrogen moie % % 0-50 perceni
Hydrogen mole % % 0-10 percent
Carbon Monoxide mole % b 0-3 percenm
For Rosemeunt Intemal Use Only
Sales Order: Line Item# Il Unit ID #; | |
Cont. Admin. Salesperson;
NOTES:
IWARNINGS:
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NNPUJIOXEHHE E
IMPUMEPBI PACYETA U3MEPEHHMS PACXOJA

E.1 Ilpumep pacuera pacxoga NPHPOAHOro rasa i TPyGKu

ANNUBAR

HcxonHpie NaHHBIE M PacyeT pacxoia NPHPOAHOrO rasa NPUBENEHH! B

tabmunax E.1.1 - E.1.2.

Ta6nuna E.1.1-HcxonHsle faHHBIE

ra3a

HaumeHoBaHHE BETMYHUHEI VYcnosHoe Envruna 3HayeHue
obo3HaueHHe BEJIMYHHBI

Tpy6oka ANNUBAR ANNUBAR 485 Tunopasmep 1

Iupuna TpyOKM dy M 0,014986

ANNUBAR

Buytpennnii auamerp UT Dy M 0,203

Marepnan, u3 Kkortoporo Hepxagerommas craib 316

H3roTOBJICHA TpyOKka

ANNUBAR

Marepnan, u3 kotoporo cranb 20

usrorosned UT

IInotHOCTE  MpHpOAHOrO Pe Kr/m 0,72

rasa INpH CTaHJApPTHBIX

YCIOBHAX

MonspHas nons a3ora X, Y% 2,1

MonspHas mons AHOKCHAA Xy % 0,7

yriaepoga

Merox pacuera Nx-19moa. (mo TOCT 30319.2)

ko3 dunnenra

CKHMaEeMOCTH

Ilepenax pmaBneHus Ha 4P Ia 1500

Tpybke ANNUBAR

H36s1TO4HOE JIaBJICHHE P, IMa 210000

TIPHPOAHOrO rasa

Bapomerpuuieckoe Pg Ia 99500

JaBIeHHE

TemnepaTypa NpHPOAHOTO t °C 5

69




Tab6nuua E.1.2 - Pacuer pacxona cpeabl

PaccyHTHIBaEMBIC BETHYHHBI VYcnosuo | Enumuna O6o3HayeHHE 3naueHne
e BENHYHUHBI CTaHjapTa )
o6o3Have HOMEp
HHE dopmynsl  uan
MyHKTa
Koadduunent, yuursiBatoumii | Ko - ¢bopmyna 0,99977
H3MEHEHHE IUUPHHBI TPYOKH (B.5)
ANNUBAR, BBbI3BaHHOE
OTKJIOHEHHEM  TEMIIEPATypbl
npupoHoro rasza ot 20 °C
MIupusa TpyGku ANNUBAR | d M dopmyna 0,014983
npu pabodyeit TeMneparype (B.5)
Kosdduumenr, yuutsiBaromuii | Ky dbopmyna
HU3MeHeHne Juamerpa UT, (B.2) 0,99983
BBI3BAaHHOE OTKJIOHEHHEM
TeMIepaTyphl MPHPOTHOTO rasa
ot 20 °C
Brytpennuit auamerp WUT npu | D M ¢dopmyna 0,202966
paboueii TeMIeparype (B.2)
CreneHs HEPEKPHITHS - ¢dopMmyna 0,093988
MONEPEYHOro CEeYCHHUs 3.3)
U3MEPUTENLHOTO
TpyGonpoBoja
AGcomoTHoe JaBieHue | P ITa ¢opmyna 309500
HOPHPOAHOro rasa 6.1)
Tepmonunamuueckas temnepa- | T K ¢dbopmyna 278,15
Typa NpHPOHOTO rasa (6.4
Koapdumment cxumaemoctu | K - IroCcTt 0,994575
IPHPOJIHOTO rasa 30319.1
(bopmyna
M1
IlnoTHOCTS NpHpOAHOTO Ta3a | p Kr/M> rocTt 2,330504
30319.1
[popmyna
6]
ITokazarens anuabarsl npUpon- | x - I'OCT 1,30186
HOTO rasa 30319.1
[bopmyna
(28)]
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Ta6numa E.1.2 - Pacuer pacxoaa cpeast (IpogokeHue)

PaccuMTHIBAEMbIC BETHYHHEI VYcnosHoe Emunnua O6o3HaucHHe 3navyenue
0603Ha‘leHHe BCIIHYHHBI CTaHnapTa v
HoMep PopMynb
MJIM YHKTa
Koadpdumuent £ - ¢dopmyna 0,99939
pacHIMpEeHus (5.10)
Koadduuuenr pacxona a - ¢dopmyna (b.3) | 0,59260
Tpyoxu ANNUBAR
OGBeMHBI pacxon q. m/c ¢dopmyna (5.9) | 2,22529
TIPHPOJHOrO rasa,
NIPUBENEHHBIH K
CTaHJIAPTHBIM YCJIOBHAM
JunamMuyeckas BA3KOCTB u Ma'c | I'OCT 30319.1 | 10,46-10
TIPHPOMTHOTO rasa [dbopmyna 6
49)]
Yucno PeitHonbaca Rerou - dopmyna (3.1) 70896
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E.2 Ilpumep pacuera pacxofa Neperperoro mnapa uisi TpyOKH

ANNUBAR

Hcxonubie JaHHBIE X PACcYET pacxola MEPErpeToro napa npuBCACHLI B

tabnuuax E.2.1 - E.2.2.

Ta6nuua E.2.1 - Mcxoausle fJaHHBIE

HaumeHoBaHuEe BETHYHHEI YcnosHoe Enununa 3Hauenune
0603HaueHHE BEJINYHHBI

Tpy6xa ANNUBAR ANNUBAR 485 Tunopasmep 2

IMupuna TpyOxu dx M 0,026924

ANNUBAR

BuyTpennnii auamerp UT Dy M 0,507

Marepmuai, U3 KOTOpOro
H3TOTOBJICHA TpyOKa
ANNUBAR

Hepxasetoias crans 304

Martepuai, U3 KOTOpOro crans 20

usrotosneH UT

Ilepenan paBnenus Ha 4P Ila 2500
Tpybke ANNUBAR

A6comoTiioe faBieHne P I1a 700000
HIeperpeToro napa

Temneparypa neperperoro t °C 250
napa
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Ta6nmnua E.2.2 - Pacuer pacxoza cpeapl

PaccuuThIBaEMBIE BENHYHHBI

Venosnoe
o6Go3HaueHne

Enunnn
a
BEJIMYH
Hb!

O6o3HaueHne
CTaHZapTa H HOMep
thopMyIIB MK
MYHKTa

3HaueHue

Koadpuumenr,
YYHUTHIBAIOMIMIL H3-
MEHEHHE LIHPHHBI
Tpy6bxu ANNUBAR,
BBI3BAaHHOE OTKIIOHEHHEM
TEMIepaTyphbl
MPUPOIHOro rasa ot 20
°C

Ko

¢opmyna (B.5)

1,003876

Mupuna Tpy6xu
ANNUBAR npu
paboueif TeMneparype

tdopmyna (B.5)

0,027028

Koadduumenr,
YYHUTHIBAIOILHIT H3-
MeHeHHue nuamerpa UT,
BBI3BAHHOE OTKJIOHEHHEM
TeMINepaTypbl NPHPOJ-
Horo rasa ot 20 °C

Kr

tdopmyna (B.2)

1,002947

BrayTpennuit nanamerp
UT npwu paboueit
TEMIeparype

¢dopmyna (B.2)

0,508494

CreneHb nepekpbITHS
TIONEPEIHOro CEYCHUA
U3MEPHUTENBHOTO
Tpy6onposona

tdopmyna (3.3)

0.067677

ITnoTHoCTH MEperperoro
mapa

Kr/M°

T'CCCJI MP 147

2.97294

IToxasarens annaGaret
MeperpeToro napa

I'CCCI MP 147

1.30226

Koaddunmenr
pacIIHpeHus

¢opmyna (5.10)

0.99951

Koadduuuenr pacxona
TpyOoku ANNUBAR

¢dopmyna (B.3)

0,60684

Maccosslit pacxoxn
HEpErpeToro napa

dm

Kr/c

¢dopmyna (5.3)

15,01751

JluHaMudeckas BA3KOCTb
neperperoro mapa

Ilac

F'CCCO MP 147

18.103-10°°

Yucno Peitnonpaca

R €rod

dopmya (3.1)

110407
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