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PEKOMEHJALIUA T88.3

PACXOJ X1 KOJIMYECTBO )XKHJIKOCTEHA U I'A30B.
METOAUKA U3BMEPEHHH C TIOMOIIbIO
OCPEJHSIOIUX HATIOPHBIX TPYBOK MH 2667-2011

“ANNUBAR DIAMOND II+”, “ANNUBAR 285”,
“ANNUBAR 485, “ANNUBAR 585”
OCHOBHBDIE ITOJIOKEHUS

1 HABHAYEHHUE U OBJIACTb IIPUMEHEHUWSA

Hacrosimasa pekoMeHaalMd YCTAHAaBIMBAE€T METOAUKY H3MEpEHUI
pacxola M KOJH4YEeCTBAa XMAKOCTEH, rasoB M mapa (majee — cpena) B
[IOJIHOCTBIO HAIOJIHEHHBIX HAMOPHBIX TPYOONpPOBOAaX KPYIJIOro CEYEHMS C
MMOMOLIBIO H3MEPHUTENBHBIX KOMILIEKCOB (aanee — MK), B cocTaB KOTOPBIX
BXOHAT:

- ocpenHswolana HanopHasa Tpyoka “ANNUBAR DIAMOND II+”,
“ANNUBAR 285”, “ANNUBAR 485”, “ANNUBAR 585”, ¢upMsI
“Emerson Process Management/Rosemount Inc./Dieterich Standart™, CILIA
(nanee — Tpybka ANNUBAR);

-  HW3MEPUTEIBHBIN TPyOONIpOBOL;

- CpEACTB M3MEPCHMHU Iepernajga NaBJICHUH, NIApaMETPOB CpEAbl U €€
XapaKTEPHUCTHK;

- cpedcTB 06pabOTKH pe3ybTaTOB U3MEPEHHM B pPeaIbHOM MaciuTabe
BPEMEHHU;

- COCOUHUTEIBHBIX JIMHMM M BCIIOMOTaTejIbHBIX  TEXHHYECKHX
yCTPOMCTB.

PexoMeHhauus onpencnseT OCHOBHBIE TpeOOBaHMA K CpeICTBaMm,
METOAY M YCIOBHAM BBINOJHEHUS H3MEPEHUHM, a TaKXe€ COHCPXKHT
NPaKTUYECKHE PEKOMEHIAIUH 10 BBIIIOJIHECHUIO U3MEPECHHUH H 00paboOTKe
pe3yJIbTATOB U3MEPEHHU pacxoda U KOJHYECTBa Cpeldbl, 4 TAKXE OLIEHKE
HEONpPEACIEHHOCTH UX M3MEPCHUN NPHU pa3pabOTKE METOAMK U3MEPEHUH C
NPUMECHCHHEM U3MEPHUTEINBHBIX KOMIUIEKCOB Ha Oase TpyOox ANNUBAR.

[Tono)xeHHss peKOMEHAaUMH paclpoOCTPaHsIIOTCA HAa U3MEPEHHUA pacxoa
M KOJHYECTBA  CpeAbl  HU3MCPUTEIBHBIMM  KOMIUICKCAaMH  Kak
OTE€YECTBEHHOIO, TaK U 3apy0OeKHOro IpoU3BOICTRA.

Pexomennauus pazpaborana ¢ yuetoM tpeboBanuii 'OCT P 8.563.

1



2 HOPMATHUBHBIE CCBUVIKH

B Hacrosimiel pekoMeHJallMM HCIIONB30BAaHBI CCHIJIKM Ha CIEOYIOLIHC
JOKYMEHTBI:

-T'OCT 8.417-2002 I'CH. Enquruupl GU3HYECKUX BEITUYMH.

- 'OCT 8.586.1-2005. U3mMepeHue pacxoaa ¥ KOJIUYECTBA XUAKOCTEH U
ra3oB ¢ IMTOMOMIBIO CTAHAAPTHEIX CYXAaroMUX yYCTpoHUCTB. Yacts 1 Ilpunnun
METO1a U3MEPEHHUI U 001IHe TpedoBaHu.

- TOCT 8.586.5-2005 U3MepeHne pacxosa U KOJIMYECTRA KHUIAKOCTEN U
razoBp ¢ IIOMOIIBIO CTAHAAPTHBIX CYXAKIINUX YCTPOMUCTB. Yacte
MeTtoavka BEITOTHEHUA U3MEPECHHI.

- 'OCT 2939-63 I'a3el. YcioBHs 414 OnIpeaciacHus 00bema.

- T'OCT 30319.0-96 I'a3z npupoausiii. MeToasl pacuera (PU3UYECKHX
cBoHcTB. OOIIHE MOTOXKEHHS.

- TOCT 30319.1-96 I'az npuponansiii. Metoas! pacuera (puU3MUYECKUX
cBOMCTB. Onpeneneane (GU3NYECKHX CBOMCTB IPHUPOAHOrO rasa, €ro
KOMITIOHEHTOB H MPOAYKTOB €TI0 NEPEpadOTKH.

- TOCT 30319.2-96 I'a3 npupoansii. MeToasl pacdera (PU3HUECKHUX
CBOUCTB. Onpenenenue Ko3GOUUIHEHTa CKUMAEMOCTH.

- T'OCT 30319.3-96 I'az npupoansli. MeToasl pacdera (PU3HYECKHUX
CBOMCTB. Onpenenenne GU3HYECKUX CBOMCTB MO YPABHEHUIO COCTOSHHS.

-T'OCT P 8.563-2009 I'CH. MeToauku (METOABI) U3MEPEHHH.

- I'OCT 8.566-99 I'ocymapcTBeHHas cucTeMa OO€ClEYeHHUs €OAWHCTBA
U3MEPEHHH. MexrocyaapcTBEHHas CHCTEMa JAaHHBIX O (QUIHYECKHX
KOHCTAHTaX U CBONCTBAX BEIIECCTB U MaTepHaJIOB. OCHOBHBIEC MOJIOXCHHS.

- TOCT 15528-86 Cpencrea usmepeHni pacxona, o0beMa HIH MacChl
IPOTEKAIOUIUX KHUIKOCTH U raza. TepMHHBI U OIIPEACIICHHUA.

- TCCCI MP 147-2008. PacyeT MJIOTHOCTH, 3HTAJIBIIHH, NOKa3aTels
anuadarel 1 KO3(PPHIHEHTa AUHAMUYECKOW BS3KOCTH BOJABI M BOASHOIO
napa npu temneparypax 0...1000 C u paBnenusax 0,0005...100 Mlla Ha
OCHOBAaHMHU TAOMMI] CTAaHAAPTHBIX CripaBOYHbIX JAaHHBIX ['CCCJ] 187-99 n
['CCC/L 6-89.

- PMI 29-99 I'CH. Metponorus. OCHOBHbIE TEPMUHBI U ONPEICTICHUA.

- PMI" 43-2001 I'CU. Ilpumenenune «PykoBoACTBa MO BEIPAKCHHUIO
HEOTIPEACTICHHOCTH U3MEPECHUN.

[IpuMmevanune - IIpu mONB30BaHKMH HACTOSLIEH PEKOMEHAALIUEN
enecoo0pa3zHo MPOBEPUTh JACHCTBHE  CCBUIOYHBIX CTaHAApTOB U
KJIAaCCH(PHUKATOPOB B HH(POPMAILIMOHHOM CHCTEME OOIIErO MOJIb30BAHUA - HA
OpHULIHAILHOM caiite PeaepajJbHOr0 AareHTCTBAa I0 TEXHHYECKOMY
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PEryJupOBaHUI0O H METPOJOTHHM B CE€TH HMHTEpPHET HIIM IO €XETrOJHO
U3/1aBacMOMY WHPOPMALUOHHOMY yKa3aTeIIIo «HauuoHanbHbIC
CTaHJAPTh», KOTOPbIH ONyOIHKOBAaH 110 COCTOSHHIO HA 1 dHBaps TEKYILEro
roja, H II0  COOTBETCTBYIOLIUM  €XKEMECAYHO  HM3/1aBA€MbLIM
HH(pOPMALIMOHHBIM YKa3aTelaM, OnyOJIMKOBaHHBIM B TeKkyuieM roay. Ecnu
CCBUIOYHBIM CTaHAapT 3aMEHCH (M3MEHEH), TO TMpH M0Jb30BAHUH
HACTOAIIEH PEKOMEHIAAIUEH CIECAYET PYKOBOJCTBOBATHCS 3aMCHEHHBIM
(M\3MEHEHHBIM) CTaHAApTOM. ECIM CCbUIOYHBIM CTaHAApT OTMEHEH Oe3
3aMEHBI, TO IIOJIOXKEHHE, B KOTOPOM JlaHa CChLJIKA Ha HEro, MpuMEHAETCS B
4YaCTH, HE 3aTparuBalOlleH 3Ty CChUIKY.

3 TEPMMHBI 1 OIIPEJIEJIEHUSA

B HacTosmen pekoMeHaanud npuMeHeHbl TepMHUHBI 110 'OCT 15528-
86 1 PMI" 29-99, a Takxke ciaeaymrollie TEPMHHBI ¢ COOTBETCTBYIOILIHMMU
ONPEICJICHUIMHU.

3.1 naBiienue cpeabl: AOCOJNIOTHOE HABICHHE Cpeldbl, H3MCPEHHOE B
MECTE pacIIOIOKEHHU OTBEPCTHS IS OTOOpa JAaBJICHHUS.

[Ipumevanue — Yacte abCOMOTHOro AaBJCHHA Cpelbl, Ha
KOTOPYK) OHO TIpEBBILIAET aTMOC(EpHOEe  JAaBIC€HHE, Ha3bIBAIOT
M30bITOYHBIM JIaBJICHUEM CPEIbI.

3.2 otBepcTHe Aasa otrbopa aasigeHusi: Kpyrioe oTBepcTHE,
[IPOCBEPJIEHHOE B CTEHKE U3MEPHUTENBHOr0 TpybonpoBoaa.

3.3 cratnueckoe aaBjgenune cpeabl (mo 'OCT 8.586.1): A6contoTHoe
NABJIE€HHUE MABWXKYIUIEHCA Cpeabl, KOTOpPOE€ MOXET ObITb H3MEPEHO
MOCPEACTBOM TOJAKJIKOYCHHS CpPEACTBA H3MEPEHUNl K OTBEPCTHIO JJId
oTOOpa NaBICHHUS.

3.4 nepenax napjgeHusi Ha Tpyoke ANNUBAR: Pa3zHocTe Mexay
3HAYEHHAMH CTaTHYECKOro JAaBJICHHA CpeAbl B KaMepax yCpeaHEHUS
TpyOoku ANNUBAR.

3.5 xamepa ycpeaHenusi: llonoctes BHyTpH TpyOkn ANNUBAR,
npegHa3HA4YEHHAss O YCpEAHEHUA JaBJICHUA, COOOLIAIONasCsS 4epes
KOJbLIEBbIE INCIM (CIUIONMIHBIE MM MPEPBIBUCTBIE) €  MOJOCTBIO
TpyOonpoBOa B iepeaHer U 3aaHel yacTax Tpyokn ANNUBAR.

[Ipumeuanune — Jlna TpyO6kxu ANNUBAR DIAMOND
[I+ Tunopasmep 10 kamepsl yCPEAHECHUS PACIIONIOKEHBI B IBYX OTACIBHBIX
TpyOKax, YCTAaHOBJICHHBIX B TpyOOIIPOBOJE MOCIEAOBATENBHO.



3.6 cyxamomee ycrpoicreo (Tpyoka ANNUBAR): Texuuueckoe
YCTPOHCTBO, YCTAaHAaBIHMBAEMOE€ B M3IMEPHUTEIBHOM TPYyOONpPOBOJAEC A
CO3aHUs Iepenana JAaBJCHUA CpeAbl IYTEM YMEHBUIEHHSA IUIOLIAIH
Ce4YCHHUA TpyOOIIpoBoAa (CYyKEHHUS ITOTOKA).

3.7 cpena (mo I'OCT 8.586.1): [Ipwxymasici 1o HU3MEPUTEIIBHOMY
TpyOonpoBony cpeaa (KMOKOCTh HIM Fra3, B TOM 4YHCIE CYXOMH
HACBILIEHHBIN WM MEPErPETHIi Mmap), pacxoa U(HUIN) KOJIUIECTBO KOTOPOH
[OJICIKUT OIPECIICHUIO.

3.8 padouune ycaoBusa (mo I'OCT 8.586.1): Jlasnenue u temmepartypa
Cpeabl, IPU KOTOPHIX BBINONHAIOT H3MEPEHUE €€ pacxoaa U(HUiIn)
KOJIMYECTBA.

3.9 o0bemubIin pacxon cpeanl (mo I'OCT 8.586.1): O0neM cpeas! npu
pabouynx yCIOBHAX, IIPOTEKAIOIIEH uYepe3 OTBEPCTHE CYXKAIOLIEro
YCTPOKMCTBA B €IHHHILY BPEMEHH.

3.10 maccoBbiii pacxon cpeabl (mo 'OCT 8.586.1): Macca cpenpl,
IPOTEKAIOIEH YeEPE3 OTBEPCTHUE CYXKAIOLIEr0 YyCTPOMCTBA B EOUHUILLY
BPCMEHH.

3.11 00BbeMHBLIH pacxoa cpeabl, NMPHUBEACHHBLIH K CTAHAAPTHBIM
ycaoBusaM (mo 'OCT 8.586.1): O6peMHBIN pacxold cpelbl, IPUBEACHHBIN
K ycaoBusiM o ['OCT 2939 - abconrotHoe nmaBnenue 0,101325 MlIla,
Temneparypa 20 °C (nanee — ctanzapTHhIE YCIIOBHSA).

3.12 unciio Peitnoabaca aiasa Tpyoku ANNUBAR: OTHomeHnue cussl
MHEPLHHU K CHJIE BA3ZKOCTH II0TOKA, pacCUUTHIBacMoe Mo GopMyJie

d-v-p

Re,,; =- P (3.1)

3.13 ko3¢podunuent pacmupenns: IlonpaBounsii K03 @HUIUEHT,
YYUTHIBAIONIMM YMEHBUICHHE IUIOTHOCTH Tras3a (mapa), OOYCIIOBJIEHHOE
YMEHBILIEHUEM €TI0 CTATHYECKOro JaBJCHUS B IUIOCKOCTH YCTAaHOBKH
TpyObkn ANNUBAR B TpyGonpoBoze u nmociie Hee.

Il pumeuanue - KosaddbuuveHt pacliupeHHsi paBeH €AUHMIIE,
€CIM wu3MepseMass cpela - JKHIAKOCTb, H MEHBINE E€IAUHUIBI, €CIH
U3MeEpsieMas cpesia — ra3 uii mnap.

3.14 wu3MmepuTeabHBIH TpyOOmpoBOA: YyacTok TpybompoBoja,
rpaHUlBl ¥ TEOMETPHUYECKHE XapaKTCPUCTHKH KOTOPOro, a TaKkKe
pasMmemieHue Ha HeM TpyOku ANNUBAR, MeCTHBIX CONpOTHUBICHHUM,
CPEACTB UBMEPEHNH PErIaMEHTHUPYETCA HACTOAIIECH peKOMEHIaLMEH.
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3.15 mectHoe conporuBjienne (mo I'OCT 8.586.1): TpybonposoaHas
apMarypa WM JApPYrod D3JIEMEHT TpyOomnpoBoAa, U3MEHAIOLIUM
KHHEMATHUYCCKYIO CTPYKTYpPY IOTOKA (3aABHXKKa, KpaH, KOJIECHO, JUDDY30p
U T. 1.).

316 yerym (mo TOCT 8.586.1): CMeuieHHe BHYTPEHHHUX
[IOBEPXHOCTEN BYX CEKLHH H3MEPUTENBHOIro TpyOOIpoOBOa B MECTE HX
CTbIKa, O0YCIOBJICHHOE€ CMELUIECHUEM OCEH 3THUX CEKLUM M (MIH) pa3IudyueM
3HAYECHUN UX BHYTPEHHETO JUaMETpA.

3.17 BeicoTa yctyna (no I'OCT 8.586.1): MakcumanbHOE CMELICHUE
0o0pa3yloLINX BHYTPEHHHUX IMOBEPXHOCTEH ABYX CEKLIMHA H3MEPUTCIIBHOIO
TpyOOnpoBoAa, pacnoJ0KECHHBIX B OJHON OCEBOM IJIOCKOCTH.

3.18 ycrpoiictBo moaroroBku mnoroka (nmo IOCT 8.586.1):
TexHnueckoe yCTpOMCTBO, IMO3BOJIAIOLICE YCTPAHUTH 3aKPYTKY IIOTOKA U
YMEHBUINTD AePOpMaLIHIO 3ITIOPhl CKOPOCTEH MOTOKA.

3.19 crpyeBbimpsaMutens (mo I'OCT 8.586.1): Texuuueckoe
YCTPOMCTBO /I BBIIIOJIHEHUS OAHOM U3 QYHKUUH YCTPOUCTBA MOATOTOBKH
MOTOKA - YCTPaHEHUS 3aKPYTKH MOTOKA.

3.20 neonpeaeaeHHoctb (o 'OCT 8.586.1): IlapameTp, cBsi3aHHBIN C
pe3yJbTATOM M3MEPEHUHM H XapaKTCPHU3YIOLUIUHA pacCeIHHE 3HAYCHMH,
KOoTOpble MOIJTIK Obl OBITE OOOCHOBAaHHO IMPHIIUCAHBI H3MEPIEMOM
BEJIMYHHE.

3.21 crangaprHas HeonpeaejgeHHoctb (mo T[OCT 8.586.1):
HeonpeneneHHOCTh pe3yiibTaTa H3MEPECHUA, BHIPAXKECHHAA KaK CTAaHAAPTHOE
OTKJIOHCHHE.

3.22 OTHOCHTEJbHAas CTaAaHAAPTHasA HeompeaedeHHocTsh (o I'OCT
8.586.1): OrtHOIIEHNE CTAaHAAPTHOH HEOMPEACICHHOCTY K 3HAYCHUIO
OLIEHKH M3MEPAEMOMN BE€JIMYHUHBI, BEIPAXXCHHOE B MPOIECHTAX.

3.23 cymmapHas craHaaprHas HeomnpeaeaeHHocrr (mo I'OCT
8.586.1): CtanpapTHas HEONMpeaeJICHHOCTh PE3YybTaTa U3MEPEHUS, KOraa
pe3yJbTaT IMOJYYalT M3 3HAYCHUM pAAa JApYrux BeEJIUYMH, paBHad
MOJIOKUTEILHOMY KBaJApPaTHOMY KOPHIO CYMMBI WICHOB, IIPHUYEM YJICHBI
ABJIISIIOTCS AUCIEPCHAMHM MIIM KOBapHalMAMM 3TUX JAPYIr¥X BEIHYHH,
B3BCLLIEHHBIX B COOTBETCTBHH C TEM, KaK Pe3yJbTaT U3MEPECHUA U3MEHACTCS
B 3aBUCHUMOCTH OT U3MEHECHHUSA 3TUX BCJIMYHH.

3.24 OTHOCHTE/IbHASI CYMMAapHasi CTAHAAPTHAA HeONpPeAe/I€HHOCTD
(mo TOCT 8.586.1): OrtHomeHHe CyMMapHOM  CTaHAAPTHOM
HEONPEACJICHHOCTH  pe3yJjibTaTa M3MEPEHUs K 3HAYCHUIO OLCHKHU
H3MEPIEMOI BETHUMHBI, BBIPAXXEHHOE B MPOLICHTAX.



3.25 pacmiupeHHas HeompeaedeHHocTs (Mo T'OCT 8.586.1):
BenuuuHa, onpenensomias HHTEPBAJ BOKPYI pe3yJIbTaTa U3MEPEHUSA, B
npeaesaXx KoOTOporo, MOXHO OXHJaThb, HaxoauTcia Oosiplag 4acTh
pacnpeneyieH!us 3HAa4Y€HHH, KOTOpbIE C JOCTATOYHBIM OCHOBAHHEM MOTYT
OBITH IIPUITHCAHEI N3MEPIEMOU BEITUYMHE.

3.26 oTHOCHTE/IbHAS pacluupeHHas HeomnpenedeHHocTh (Mo N'OCT
8.586.1): OrTHOLIEHHE PaCHIMPEHHOH HEOMPEACICHHOCTH K3HAYCHHUIO
OIICHKH U3MEPSIEMON BEIIMYHUHB], BRIPA)KCHHOE B IIPOLICHTAX.

3.27 cxopocth cpeabl: CpenHss CKOPOCTb cCpedpl NpuH pabouux
yCIOBHUAX B TpyOONpOBOJAE NpOTEKAIOmMEH 4Yepe3 CAMHUIY IUIONaad B
¢OUHHIY BPEMEHHU pacCUYUThIBAEMas 10 (hOopMyJie

4-9, 4-q, 4-q9.°pc

D= ——lZ - .
#-D*-p x-D* x-D*-p

(3.2)

3.28 cTeneHb NMEPEKPLITHA NONEPEYHOro CEYEeHUA M3MEPHUTEIBHOr0
TpyOonpoBoaa: CootHomieHue 1uiomaae Tpyoku ANNUBAR w
TpyOonpoBozla B 1IIOCKOCTHM  ycTaHOBKH  TpyOokn  ANNUBAR
pacCYUTHIBaeMoOe 1o popMyie

_4-d

B .
w-D

(3.3)

3.29 »sxBuBajenTHas mepoxoBaroctek (mo I'OCT 8.586.1):
[IIepoxoBaToCTh, paBHast PaBHOMEPHOM MNECOYHOHM MIEPOXOBATOCTH, 110
3HAYECHHIO KOTOPOH BBIYMCIIIOT TAaKOH XK€ KO3IPPUIHUEHT T'HAPAaBINYECKOrO
COINPOTHUBJICHHA, KaK U IS PaKTHIECKOMN IIEPOXOBATOCTH.

[IpumMedan e — 3HaueHHEe SKBUBAJICHTHOH IEPOXOBATOCTH MOXKET
OBITE ONPEACTICHO SKCIEPUMEHTAIBHO, B3ATO M3 CHPABOUYHBIX TaOMHIL MM
BBIYMCIIEHO 110 NPUOIMKEHHOHN (hopMyIie

R, =7-Ra. (3.4)

3.30 noka3zarens agnabarsl (H303HTpOonuH) raza (no 'OCT 8.586.1):
OTHOILIEHHE OTHOCHUTEIBHOIO U3MEHEHHS JABJICHHUSA K COOTBETCTBYIOILIEMY
OTHOCUTEJILHOMY HU3MEHEHUIO INIOTHOCTH Ia3a B MPOLIECCE M3MEHEHUS €r0
COCTOSAHUA 0€e3 TEIUI000MEHA C OKPYKAIONIEH CPEMOH.



4 ObO3HAYEHHA

4.1 OcHoBHBIE YCJIOBHBIE 0003HAYEHUS
OCHOBHBIC YCJIOBHBIE O0O3HAaYCHHSA MAPAMETPOB, MCIOJIL3YEMBIX B
HaCTOALLECH PCKOMEH AU, IPUBEAEHEI B Tabnuue 4.1.

Tadonuia 4.1 — YcaoBHbie 0003HAUYEHUSA ITapaMeTPOB

YcnosHoe HaumeHoBaHHe MapaMeTpa PazMepHOCTH
o003HaueHHe M — Macca

EavHuua
(PU3UYECKOH

BCJIINYHHBI

HapyxHbiit OUaMETP
npeobpasoBaresis TEMIIEPATYPBI,
TEPMOMETPA HJIH HX 3alIUTHOHU
b3kl (MPH €€ HAJTHYHH
[TonnpaBounkiii kKo3QPUUUECHT Ha
U3MCHECHHE IUaMeTpa
H3MEPHUTEILHOrO TpybonpoBoaa,
BbI3BAHHOE OTKJIOHCHHEM
TEMIIEPATYPhI U3MEPAEMOH
veabl oT 20 °C
[lonpaBouHbIit KOIQGPHUUMEHT Ha
U3MEHCHHE  LUMPHUHBI TpYyOKHU
ANNUBAR, BHI3BAHHOE
OTKJIOHEHHEM TEMIIEPATYPBI
n3Mepaemoii cpeapl ot 20 °C
CrerneHp nepekpbiTus | bespazMepHas
MOMIEPEUYHOTO CCUCHUSA BEIIMUYMHA

“ Buyrpennnn nuamerp UT
Buytpennut quamerp UT npu 20
°C
0ab0UHX YCIOBHAX
dg IlIupuna TpyOku ANNUBAR
pu 20 °C

be3pasmepHas
BEJIMYHHA

bespa3MmepHas
BE€JIMYHHA

U3MEPUTENILHOTO TpYyOOIpoBoOAa
okoi ANNUBAR

l.-'l




Taomuna 4.1 (npogomxeHue

Y CcIoBHOE HaunmMeHoBaHue napameTpa
0003HaUeHHEe

EanHuna
¢Hu3UYECKOH

PazmepHOCTD
M — macca
L - anuHa
T - Bpema

® - TeMmniepa

BCJIHYHUHBI

y
ANNUBAR BEJINYUHA
bl =l
ANNUBAR BECIHYMHA
Koaddpumuenr pacuIKpEeHHSA -

yOkn ANNUBAR BCJIMYHUHA
K KoadpdpumueHt CKMMAEMOCTH -
Cpebl BEIIMIMHA
BEITMYHUHA
P “
JlaBjieHHE HACBIHICHHBIX I1apoOB L'MT I1a

Cpelbl

Ilepenang pnaBiIcHHUA Ha TpPyOke L MT

ANNUBAR

MaccoBsplil pacxoa cpeanbl

OObeMHBIH pacxod Cpeabl B

Kr/c
LT M~ /C

paboYHX yCIOBUAX

I g
~
= o o

OObeMHBIH  pacxol  Cpensl,
IPUBEJCHHBIH K CTaHAAPTHHIM

yCJIOBHAM

Macca u3mepsAeMoii cpeibl

o

l.l!!'llllllll



Ta0Onuna 4.1 (nmpogosnkeHue

YcnosHoe HaumeHosaHue napaMeTpa
ob03HaueHne

Enununa
QHU3HYECKOM

Pa3MepHOCTD
M - macca

L - 1MHa
T - BpeMs
© - TeMnepa

BCAHYNHEI

ObbeM cpeapl B pabodux
YCJIOBUAX

4 O0BeM cpenpl, NPUBEACHHBIH K
CTaHJAPTHBIM YCJIOBHAM
) CKOpOoCTh cpeabl B M/C

N3MEPHUTEINBLHOM TPYOOIIPOBOIE
TemMneparypa cpeibl

llIIlIlH

TepMoaguHaMUyecKag
TeMneparypa
[iotHOCTE cpeasl B pabouyux ML" KI/M
CJIOBHSAX
P [11OoTHOCTE Cpeabl B ML’ KI/M

CTAHOAPTHBIX YCJIOBUAX
BpeMms Hayaj1a usMepeHuM
BpeMs OKOHYaHUA M3MEPEHUN

DKBHUBAJICHTHAs ILEPOXOBATOCTH
BHYTPEHHEM [TOBEPXHOCTH
U3MEPUTEILHOr0 TpyOonpoBoaa

CpeaHeapudpMeTHIECKOE

OTKJIOHEHHUE rpoguis
D0OX0BATOCTH

[Ipumeuanue — YCnoBHble 0003HAUCHMSA, HE YKa3aHHbIe B Ta0nuue 4.1,
YKa3aHbl HEIIOCPEACTBEHHO B TEKCTE.

4.2 HHpexchbl yCJI0BHBIX 0003HAYEHHH BEJIHYHH

NHpekcl B YCHOBHBIX  O0003HAYEHHAX BEIMYMH  0003HAYAIOT
W {14% 011 (5

B - BEpXHHUH NPEZE] U3MEPEHUH;

H - HIOKHHH NIPENes U3MEpPEeHHH;

C - CTaHJapPTHBIE YCIIOBHS;

MAX - MaKCHUMAJILHOE 3HAa4Y€HHE BEINYUHBI,

MIN - MHHHUMAaJIbBHOC 3HAYE€HUE BEJIHYHHEL.

9



4.3 Coxpaienust

B HacTosmen pekoMeH4alliy IPUMEHEHBI CIEAYIOIINE COKpallICHUA:
UT - n3amepurenbHbiii TpyOONpOBOI;

CY - cyxamluiee yCTpOUCTBO;

MC - MecTHOE COMPOTHUBIICHHUC;

YIIII - yecTpoHCTBO NOATOTOBKH MOTOKA;

[1T - usmepuTensHBIA IpeoOpa3OBaTENh TEMIIEPATYPHI HIIK TEPMOMETP;
CH - cpencTBa U3MEpPEHUN.

4.4 Eaunnubl BeJIHYHH

B Hacrosuien peKOMEeHAalMH NMPUMEHEHBLI €AUHHLB MexayHapogHoH
CUCTEMBI eQUHHIL (MEXIYHApOOHOE COKpallleHHOE HauMeHoBaHue - SI).
Jonyckaercs npuMEHATh HapaBHE ¢ €AWHHUIIAMH Sl apyrue eauHHUBI [0
I'OCT 8.417, a Takxe A€CATUYHBIC KPAaTHBIE U JOJIBHBIC €IUHMIIBI.

5§ METOJ1 UBMEPEHUU

5.1 IIpyuHIMN MeTOAA

5.1.1 Pacxon cpeapl onpeneysroT METOAOM IIEPEMEHHOro mnepernaga
IaBJICHUA.

Meton ocHoBaH Ha co3ganuun B HT ¢ noMmomprw CVY (TpyOkH
ANNUBAR) MeCTHOro CyxeHus IoTOKa, 4acTh MOTEHIHUAJILHON 3HEPrUH
KOTOPOI'0O MEPEXOJAUT B KHHETHUYECKYK) OIHEPrUiO0, CpEIHAA CKOPOCTH
TOTOKA B MECTE €ro CY)XEHHS IIOBBIIIACTCA, a CTATHYECKOE aBJICHUE
CTAaHOBHUTCA  MeEHbIII€ cTatuyeckoro jgaBiacHuas g0 CV  (TpyOku
ANNUBAR). PazHocTs AaBieHus (Ilepenaj AaBicHUA) TeM OoJblie, 4eM
Ooneuie pacxon cpeldbl, U, CIEAOBATCILHO, OHA MOXET CIYXHUTh MEpPOH
pacxona.

MaccoBsiii pacxon cpelsl IIPU 3TOM PaCCUUTHIBAIOT MO GopMylie

T N
qmzz.a.g.Dz.\/z.AP.p_ (5.1)

5.1.2 PacueT MaccoBOro pacxona cpeisl ¢, BHIIOJHIIOT B COOTBETCTBHU
¢ hopmyoit (5.1) pu N3BECTHBIX 3HAYEHHUAX €€ COCTABJIAIOUINX, YaCTh U3
KOTOPBIX MOIYYarOT MyTEM HENOCPEACTBEHHBIX U3MEPEHUH, APYTYIO YacTh
- PaCYETHBIM Iy TEM.

10



5.1.3 KonuuyecTBO cpenbl ONPEACHAOT NyTeEM HHTErPUPOBAHUA pacxoa
CpeAbl 10 BPEMEHHU.

5.1.4 VYpaBHeHue, IO3BOJAIOIICE BBINOIHHTL IEPECUYET pe3yJIbTaTa
U3MEPEHUIN U3 OOBLEMHBIX €QUHHL] B MACCOBBIC €IMHHIIbI, HUMEET BH/]

An =9c "Pc =90 " P - (5.2)

5.1.5 Pacxom cpeapl u3MEpsalOT B €AWMHHLIAX MAaCCOBOIO pacxoja,
00BbEMHOro pacxola B padodyux YCIOBHAX H O0OO0OBEMHOro pacxoja,
IPUBEACHHOrO0 K CTAaHIApPTHBIM YCIOBUAM (B KadyeCTBE CTaHIAPTHBIX
ycnoBuit npunumarot Tc=293,15 K (20 °C) u Pc = 101,325 xIla (760
MM.pT.cT) o 'OCT 2939.

5.2 YpaBHeHUs] H3MEpPEHHl pacxoaa cpeabl
5.2.1 YpaBHEHUs U3MEPEHHH MAacCOBOIr0 pacxoja

YpaBHeHHe  M3MEPEHHMH  MacCOBOro  pacxojaa  cpeabl  IIpH
HENOCPEACTBCHHOM OIPEACIICHHH TNIOTHOCTH:

YpaBHEHHE H3MEPEHHMH MAacCOBOr0 pacxoja ra3zoB NpPH KOCBEHHOM
OTNpE€AeNICeHUN IUIOTHOCTH Tra3a 4epe3 IUIOTHOCTh IIPH CTaHAAPTHHBIX
YCJIOBUSIX:

P-T
qm_—_z.a.g.Dz. Z.AP.pC. ¢ _
4 P..T-K

(5.4)

5.2.2 YpaBHeHHS H3MEPEHHH 00BEMHOI0 pacxoa

YpaBHeHHe  H3MEpeHHH  00BEMHOro  pacxoja  Cpegbl  IpH
HEIMOCPEACTBEHHOM ONpPEeAeICHUH MIOTHOCTH:

11



(5.5)

YpaBHeHHEe U3MEpeHHH OOBEMHOr0 pacxola ra3oB IpH KOCBEHHOM
ONpEJICICHUH IUIOTHOCTH Tal3a uYepe3 IUIOTHOCTh MPU CTaHAAPTHBIX
YCJIOBHSAX:

(5.6)

5.2.3 VYpaBHeHHs  M3MEpeHHH OOBEMHOr0  pacxola  Cpensl,
MPUBEACHHOIO K CTAaHAAPTHLIM YCJIOBHAM

YpaBHeHHE HU3MEpeHHH OOBEMHOr0 pacxoJa rasoB, IPHBEACHHOIO K
CTAaHIAPTHLIM YCJIOBHAM IIPH HEMOCPEACTBEHHOM OMNPEACIEHUM INIOTHOCTH
Ipy pabo4YUX YCIOBHAX p U U3BECTHOM KO3 PUIIMEHTE CKUMAEMOCTH K

P-T
_.a.g.Dz. ¢ .
4 P..T-K

dc (3.7)

YpaBHEHUE H3MEPEHUN OOBEMHOro pacxofa ra3oB WIH >XHAKOCTEW,
IPUBEICHHOTO K CTAHJAPTHBIM YCJIOBHUAM TIPH HENOCPEACTBEHHOM
OIPEACICHUH TUIOTHOCTH U U3BECTHOM pc:

T DZ‘\/Z'AP-p
4 Pc

(5.8)

YpaBHeHHE U3MepeHHH OOBEMHOI0 pacxoja ra3oB, NPHBEIACHHOIO K
CTaHJAPTHHIM YCJIIOBHAM IIPH KOCBEHHOM OINPEACICHUM [UIOTHOCTH r'a3oB
yepes MIIOTHOCTh P CTaHAAPTHBIX YCIIOBHSX:

P-T
te-"-a-z.0 2.ap—DTe
4 pPc P.T-K

12
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3.3 CocTaBisolue ypaBHeHHA H3MEPEHHI pacxoaa cpeabl

5.3.1 Onpenenenne koapduinneHra pacxoaa tpyoxku ANNUBAR.

3HaueHue Kodpduunenta pacxona Tpyoku ANNUBAR onpenensroT o
[Ipunioxenuro b.

5.3.2 Onpenenenne KO3 PHLKMECHTA PaCIIUPEHUS
Koappunuent pacmmpeHus pacCUMTHIBAIOT M0 YPABHEHHUIO

¢ =1=((1= B)? -0,31424 — 0,09484)- ;‘P - (5.10)
K

5.3.3 Onpenencune GpU3NUSCKUX CBOMCTB CPE/ibl

5.3.3.1 Ilpn u3aMepeHun pacxoaa U KOJIHYECTBA Cpell B 3aBUCHUMOCTH OT
U3MEPAEMBIX Cped U NPUMEHAECMBIX YPaBHEHHM H3MEPEHHH HEOOXOAUMO
3HATh 3HAYCHHUS CIECAYIOIMHMX (HU3HYECKUX CBOHCTB CpelAbl: MJIOTHOCTH,
BA3KOCTH, TIOKa3zarens aavabarel (TOJBKO JJid Tra3oB M Iapa),
KO3 PULUKMEHTa CXUMAEeMOCTH (TOJbLKO MJI ra3oB) M IUIOTHOCTH IIpH
CTAaHAAPTHBIX YCJIOBHA.

Dduznueckue CBOMCTBA CpeAbl MOTYT ObITH ONPEACNCHBI NYTEM NPAMBIX
U3MEPEHHUH WM KOCBEHHBIM METOAOM Ha OCHOBE JAHHBIX, ATTCCTOBAHHbIX
B KAQ4€CTBE CTAHAAPTHBIX CHpaBOYHbIX AAaHHBIX Karteropu CT unn CJI
(cM. I'OCT 8.566).

5.3.3.2 IlnotHoCTb, mNoOKa3areinb aauabaTel H BA3KOCTH CpPEJbI
ONpeAcNAOT i1 YCIOBUH (TeMrieparypbl M JAaBl€HHUsA) B IUIOCKOCTH
OTBEPCTHH, NpeAHA3HAYCHHBIX JJIS U3MEPEHUSI CTaTHYECKOro AaBJIEHH A0
Tpyoku ANNUBAR.

TpeboBaHHsA K MeToAaM OMNpeAc/ICHHS H CPEACTBAM OIpeaesIcHHS
MJOTHOCTH CpeAbl PU paboYMX YCJIOBUAX NPHUBEACHBI B NYHKTE 6.4.1.

IIpy OTCYTCTBHM CHpPaBOYHBIX HAAHHBIX O 3HAYCHUAX I[IOKa3aTess
anguabaThel WK METOHOB €ro pacueTa BMECTO IOKa3aTed aguadaTel MOXKET
OBITH HCIOJIL30BAHO 3HAYCHHE OTHOWICHUA YIEIBHOH TEIJIOEMKOCTH MNpPH
[MOCTOSAHHOM [IaBJICHUM K YICJIbHOU TEIUIOEMKOCTH I[IPU IOCTOSHHOM
ob0BeMeE.

Bsa3kocTh cpeAbl MOKET ObIThb HENOCPEACTBEHHO H3MEpPEHAa HIIH
paccyMTaHa ¢ HMOMOIIBIO 3MIMPHYECKUX WA TEOPETHUYECKHUX YpPaBHEHHI
HJIM onpeaeieHa rpaOaHaTHTHIECKUM METOIOM.

TpeboBauua k meroaam onpeneileHus U CH IJIOTHOCTH ra3za mnpu
CTAaHIAPTHBIX YCJIOBUAX MPHUBEICHBI B NYHKTE 6.4.2.

13



5.3.4 OnpenencHue AaBICHUA CPEAbl M Mepenajga JaBlICHUsA Ha TPyOKe
ANNUBAR

5.3.4.1 aBnenue cpeanl u nepemnan aAasaeHus Ha Tpyoke ANNUBAR
u3MeparoT MeroaaMud U CH, cooTBeTCTBYHOUIUMHU TPeOOBAHHAM IYHKTA
6.2.

5.3.4.2 TpeboBanus k CH nasnenus cpeapl U mnepernana aaBJICHUSA Ha
TpyOke ANNUBAR, a TakXe K UX MOHTa)Ky IIPHUBEACHBI B ITYHKTE 6.2.

5.3.5 Onpenenenue TeMnepaTypol Cpeasbl

5.3.5.1 Temneparypy cpeasl wusMmepsaror wMerogamMun u  CHU,
COOTBETCTBYIOIIUMHU TpeOOBAHUAM IMyHKTA 6.3.

5.3.5.2 TpeboBanusa x CHU Temneparypsl M HX pa3meunieHurd Ha UT
MPUBEIAECHBI B MyYHKTE 6.3.

3.3.6 OnpenencHue BHyTpeHHErO nuamMerpa UT

Bryrpennuu guamerp UT onpenensaror no pasaeny B.1 Ilpunoxenus
B.

5.4 YpaBHeHUs H3MEPEHHH KOJIHYECTBA Cpeabl
5.4.1 KonnuecTBO cpeanl ONpeacasioT M0 YPpaBHEHUAM:

T2

m=qu.d1, (5.11)
rl
T2

V = Iqﬂ -dr, (5.12)
rl
72

V. = ch -dt . (5.13)
7l

YpaBHeHusa uaMepeHu (5.11) — (5.13) npuMEHAIOT npH HEePEePHIBHOM
IpoLecCe H3MEPEHHH pacxona Cpelsl.

5.4.2 Ilpu npUMEHEHUH CPEACTB 0OpabOTKHU pe3yJIbTaTOB U3MEPEHUH C

JUCKPETHBIM BBIYHUCICHUEM JOMYCKAE€TCHd HCIOAb30BaTh INPHOIHKECHHBIC
YPaBHEHUS U3MEPEHUMN KOJUYECTBA CPEIbI:
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- IIPU IPAMOYTOJIBHOH anipOKCUMALMU

m=) g, AT, , (5.14)

V'=>q,-At,, (5.15)
i=]

Ve =D 4. AT, , (5.16)

- IPH TPaNeUUJATbHON alllIPOKCUMALIUM

n g,
m — Z Dy T Dmi+1) _ ATj ’ (517)
i 2
= qﬂ i + qﬂ I+
=) 2220 Ar,, (5.18)
= 2
n <+ _
VC — M'Aff : (519)
= 2
rae

Gmip Goi) U qew - 3HA4€HUS QYHKIUH ¢,(T), ¢q.(t) M g.(t) B Hayaje
HHTepBaJia AT, COOTBETCTBCHHO);

Gm+l)s Goi+1) M Qcgi+1y - 3HAUYCHHA (GYHKUMH ¢,(T), qu(t) M q.(tr) B KOHLE
HHTepBayia Ati, COOTBETCTBEHHO;
n - YHCJO UHTEPBAJIOB AUCKPETH3ALMHU B TCYCHHE BPEMCHH Ty, IAC BpeMs

M3MEPEHUI PACCUUTBIBACTCA MO HOpMYJie
n

1, =7, -7, =) At,, (5.20)
—

rae At; — HHTEpBaJ LIMKJIa BBIYUCIIEHUH pacxoa.
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6 CPEIACTBA WHW3MEPEHUHU U TPEBOBAHHUSI K HUX
MOHTAXY

6.1 UaMepuTebHBIE KOMILIEKCHI

6.1.1 Hna omnpeneneHus pacxola M KOJUYECTBA CPeAbl BBINOJHAKOT
U3MEPEHUA IIEPEMEHHBIX I1apaMETPOB IOTOKA W CpEObl, BXOAAILIMX B
YPaBHEHUE U3MEPECHUM pacxoa.

6.1.2 CH u BcrioMoraTelbHbBIE TEXHHYECKHE YCTPONUCTBA, HEOOXOANMBIC
VIS U3MEPEHUN pacxola M KOJHMYECTBAa Cpelbl, BBIOUPAIOT HUCXOIA U3
YCJIIOBHH MX 3KCIUTyaTallid U TEXHHKO-3KOHOMHYECKOHN LIEIECOOOPa3HOCTH.

6.1.3 Jnd wusMepeHHWH napaMeTpoB MOTOKAa U CpPEIAbl NPUMECHSAIOT
U3MEPUTECIIBHBIC KOMILIEKCHI ABTOMATHYECKOI'O IEeNCTBUA C
BBIYUCIIUTENIBHBIMU YCTPOUCTBAMH, KOTOPLIC MNPHHHUMAIOT CUTHAJIBI OT
U3MEPUTENBHEIX Mpeo0Opa3oBaTee MapaMeTpoB TIOTOKA UM CPEQBb,
ABTOMATHYECKH 00padaThIBAIOT UX M BBIJAIOT HEOOXOAUMYIO HH(POPMALIHIO
O pe3yJbTaTax U3MEPEHUH U BHIMHCICHUM B peaJlbHOM MaciITabe BpEMEHHU.

6.1.4 B u3MEpHUTENBHBIX KOMIUIEKCAX MPUMEHSIOT aBTOMATHYECKHUE
CpeICTBa U3MEPEHHUN JTI000r0 MPUHIUNA ACHUCTBHA, HO C 3alllUTON NMaMATH
M TIPOrpaMM OT NOCTOPOHHETO BMEMIATENLCTRA.

6.1.5 Jlna onpenencHUs 3HAYCHHM YCIOBHO-IIOCTOSAHHBIX BEJIHMYHUH
NOMYCKAaeTCA TNpPUMEHEHME MOKa3pIBawIuux mnpudbopos. IIpu BBOIE
YCIIOBHO-IIOCTOSHHBIX 3HAYCHHUN T1apaMETpPOB BpeMs BBOJA M UX 3HAYCHUSA

PETHCTPHPYIOT.

6.2 Cpencrsa usMepeHHi nepenajaa AaBJaeHUHA U NABJICHHA

6.2.1 U3Mepenus nepenana nasnenus Ha Tpyoke ANNUBAR.

6.2.1.1 Ilepenany nasnenus Ha TpyOke ANNUBAR onpenensior B
COOTBETCTBHM ¢ OyHKToM J.1.1. Ilepemax  nmaBneHus  Mexay
ocpeausaominmMu kamepamu Tpyokun ANNUBAR onpenensior ¢ noMous1o
CPEACTB  HU3MEpPEHUH  mnepenana  JgaBieHus (AU PepeHITHaAIBLHBIX
MaHOMETPOB - OUPMAHOMETPOB) MyTEM MOACOCAUHEHHA HMX 4epes
COCIMHUTENBHBIE TPYOKH K ocpeaHsomumM kamepaMm Tpyoku ANNUBAR.

6.2.1.2 Ilpu MoOHTaxe AUPMAHOMETPOB BHINONHEHUE COCAUHECHUM
IIPOBOJIUTCSA B COOTBETCTBUM UHCTPYKIUMAMH MO SKCIUTyaTallUH B MOHTAXY
TpyOOK ANNUBAR u cpeacts uaMepeHHUi nepenaja JaBJICHUA.

6.2.2 OnpenencHue abCOMOTHOTO AABICHHUS

6.2.2.1 AGCONMIOTHOE OABJICHUE CPEIbI U3MEPSIOT C NMOMOUIBK CPEACTB
N3MEPEHUI aOCOIIOTHOrO MM H30BITOYHOrO aBiieHHsA (MaHoMeTpoB). [1pu
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U3MEPEHUAX H30BITOYHOIO JaBICHHUSA, a0COIIOTHOES AABICHHUE ONPEACISIOT
KaK CYMMY H30BITOYHOIO M 0apOMETPHUYECKOr0 AABJICHUH

P=P, + P;. (6.1)

6.2.2.2 Ab6comoTHOE WK U30BITOYHOE aaBiicHue usmepsaoT B UT niepen
TpyOkori ANNUBAR. Otbop cratndyeckoro AaBJICHHWS BBIIOJHSKOT Ha
paccrogsaun 0,5...1,0D nepen tpybko ANNUBAR ¢ nomomipio 1ubo0
OTACHbHBIX OTBepcTHd B CcTeHKe MUT mnu ¢raHpax, nmb0 HECKOJIbKHX
B3aMMHO CO€JUHEHHBIX OTBEPCTHM, JIMOO C MOMOLLIBIO KOJBIEBOH IEIH
(CIUIOLLIHOH HJIM IIPEPBIBUCTOM ), BLINIOJIHEHHON B KaMepe YCPECAHCHMS.

6.2.2.3 Ecau UT usrotoBieH u3 NpsAMOILOBHBIX TpyO M aas ordOopa
CTaTHYECCKOr0 JAaBJICHHUA MPUMECHSIIOT OOHO OTHEJbHOE oTBepCcTHE B UT, TO
imoB TpyOnl Ha yuacTke AjavHoM He MeHee 0,50, pacnonoxkeHHOM
HEIOCPEACTBEHHO II€pe] OTBEPCTHEM [JI O0TOOpa HaBJICHUS, HE JOJIXKEH
pacnonaratbca B cektope nomnepeyHoro ceueHusa UT ¢ yriaom 30° oT ocu
JaHHoro otrBepctusas. Ecnum  aas  ordopa CTAaTHYECKOro  JaBJICHHUS
MCIOJIB3YIOT KOJBLUEBYK) ULIECb MM HECKOJBKO B3aMMHO COCIAMHEHHBIX
OTBEPCTHH, TO LIOB MOXKET ObITh PACIIOJIOKEH B JIDOOM CEKTOpE.

6.2.2.4 Jonyckaworca miua Tpyoku ANNUBAR, ocHauieHHOU
ME€XaHU3MOM BbIEMKH / ycTaHOBKHU moj nasieHueM (FloTap), abconmtotHoe
WM HU30BITOYHOE [AaBJICHHME HM3MEPATb MAaHOMETPOM, CMOHTHUPOBAHHBIM
yepe3 OTACHBHBIH OTOOp [aBiICeHHA, PpaCMNOJOXKEHHBIHM Ha KOXYyXeE
MEXaHM3Ma BBIEMKH MEXAY OTCEKAIOIMM KPAaHOM H YIUIOTHUTEJIbHBIM
MEXaHHU3MOM.

6.2.2.5 Jlonyckaercs INpHUCOCIMHEHHWE MaHOMETpa K IUIKOCOBOM
COEIMHHUTEIBHON TPpYOKe nudpMaHoMeTpa. 3HaueHUE JaBieHus cpeanl B T
B 3TOM CJIy4ae PacCUUTHIBACTCA 110 POpMYJIE

P=P —-04-AP, (6.2)
rae P, - jaBjieHuE B IUIKOCOBOH COCAHMHHUTENBLHOM TPYOKE nudpMaHoMeETpa.

6.2.2.6 Jlonyckaerca npu npumeHeHHMH Tpyook ANNUBAR Diamond
[I+ u “ANNUBAR 585" nipu usMepeHusAX HaBJICHUS B JABYHAIIPaBICHHOM
MOTOKE MNPUCOCAUHEHHUE MAHOMETPA K MHHYCOBOM (KOPMOBOH I10 MOTOKY)
COeIMHHUTENbHOM TpyOKe andpmanoMeTpa. 3HaueHUE JaBiacHUA cpelnnl B YT
B 9TOM CJIy4dae PaCCUUTHIBACTCA 110 Gopmyie
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P=P +0,6-AP, (6.3)

rac P. - maBjieHue B MUHYCOBOM COeIUHUTENBHON TpYyOKe AH(PMaHOMETpA.

6.2.2.7 MH3mepennss aOCONOTHOrO HMJIM H30BITOYHOTO JAABJICHHA
BHIITOJIHAIOT C YYE€TOM Pa3HOCTH BBICOT yCTaHOBKU TpyOku ANNUBAR ¥u
MaHOMETpA.

6.2.2.8 Ilpu u3MepeHusax H3OBITOYHOrO JaBICHHUSA OapOMETPUYECKOE
INABJICHUE HU3MEPSAIOT B MECTE PACIONIOXKEHUSA MAHOMETpPa U3OBITOYHOTrO
OABJICHUs, €CIHU MOCICOHHU pa3MEIlleH B 3aMKHYTOM IIPOCTPAHCTBE IIpH
HAJTHYUH IO AyBa/pa3paXKEHUs, CO3aBacMoOro CUCTEMaMH
KOHANLMOHUPOBAHHA.

6.2.2.9 ATMocdepHOE HaBICHHE MOXET OBITH NPHHATO 3a YCIOBHO-
MTOCTOSTHHOE 3HAYCHHUE.

6.2.2.10 donyckaroTcs M3MEpEHHs Iepernaga HaBJICHHUs, aOCOIIOTHOTO
5005 M30BITOYHOTO NaBJICHUS MHOTOnapaMeTpH4YECKUMHU
IpeoOpa3oBaTENsAMH, KOTOpPHIE MO3BOJAKOT OJAHOBPEMEHHO IIPOBOJMTH
U3MEPEHUA IIEPENasia AaBaeHna H aOCOMOTHOro/M30bITOYHOrO JaBICHHUA.

6.2.2.11 ITpu monTaxe Tpyokn ANNUBAR B kojiecHE a0COTIOTHOE WU

n30bITOUHOE naBieHue cpeabl B UT U3MepAIOT B COOTBETCTBHH C IIYHKTOM
6.2.2.5.

6.3 Cpeacrsa uaMepeHH TEMIIEPATYPHI

6.3.1 Temneparypy u3MepacMOn Cpeabl HIMEPSIOT C IIOMOIBIO CPEACTB
U3MEPEHUI TEMIIEpaTyphbl (TEPMOMETPOB).

6.3.2 TepMoauHaMHUYECKYI0 TEMIIEpATypy HU3MEPACMOH  Cpelbl
ONpPENENAIOT 0 popMyJie

T =t+27315. (6.4)

6.3.3 NU3MepeHus teMmmneparypsl Cpeabl MPOBOAAT HA NPIMOJIUHEHHOM
yuacTke B npotouHoit yactd UT nepen unm nocne tpyoku ANNUBAR. Bo
BCEX CIy4yasdsX HEoOXOAHMMO CTpPEeMHTBCA K ToMy, utoObl IIT uau ero
3alMTHAsA rUib3a (IpU €€ HAIMYUM) KAK MOXXHO MEHBLIE 3arpOMOXKIaJIH
npoxoaHoe ceueHue UT.

6.3.4 Ilpu wusmepeHusax TeMmepaTtypbl Ccpeasl Iieped TPyOKOH
ANNUBAR cneayer pykOBOACTBOBAaTECH CICAYIOIIMMH MOJOXKECHUSIMM:

a) ecnu quamerp D, yposinerBopsaeT ycinosuwo 0,03D <D, < 0,13D, To:
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- ycraHoBka IIT wmnm ero 3aliMTHOW THIb3bI (IpH €€ HAJTU4YMH) HA
pacctoauud He MeHee 20D ot tpybku ANNUBAR He Bauser Ha
[IOKa3aHUA U3MEPUTENIHLHOIO KOMILIEKCA,

- 1pH ycraHoBKe IIT uium ero 3aluTHOH T'Ujib3bl (IIPH €€ HAJIWYHUH) OT
TpyOku ANNUBAR Ha paccrosuuun 10D < [, < 20D k OTHOCHTENBHOM
pPaCLUIMPEHHON HEOompeAeNeHHOCTH KoddduuueHra pacxoma TpyOku

ANNUBAR cneayer apudpmernueckd 1o6aBuTh BenduHy U l't , paBHY1O |

- [, /(20D);

- IIT unu ero 3aliMTHYKO TUIL3Yy (MIpH €€ HAJIMUYMU) HE NONMYCKAECTCHA
yCTaHaBJIUBaTh Ha paccToasHUU MeHee 10D ot TpyOoku ANNUBAR.

0) eciiu auametp D, yaosierBopseT yenoBHio D, < 0,03D, To:

- ycraHoBka IIT unu ero 3amuTHOM runb3sl (IIpM €€ HAJIHYUMM) Ha
pacctodHUU HEe MeHee 5D oT Tpyoku ANNUBAR He BinuseT Ha nokasaHus
M3MEPHUTEIILHOIO KOMIJIEKCA;

- npu ycraHoBke IIT uiau ero 3aliuTHON TUib3bI (MIPH €€ HATMYMH) OT
TpyOku ANNUBAR Ha paccrosiHun 3D < [, < 5D, K OTHOCHUTEJIbHOM
PACIIMPEHHOH HEOMpPEACICHHOCTH Ko3dPuuUEeHTa pacxona TpyOkwu

ANNUBAR cneayer apupmeTHuecku no06aBuTh Beanuuny U }t, PaBHYIO

0,5%;

- IIT unm ero 3alIMTHYXO TWIb3Yy (NpH €€ HAJIMYMK) HE NONMyCKaeTCs
yCTaHABJIUBATh Ha pacCTOSHUU MeHee 3D ot Tpyokn ANNUBAR;

B) paccrosHue Mexay Tpyoko ANNUBAR u IIT He aomxHo
npesblatTs 300;

r) Mexxay Tpyokort ANNUBAR u IIT nnu ero 3amquTHOM runb3bl (IIpH
€€ HaJIHYMH) JOJDKHBI OTCYTCTBOBATh MECTHBIE CONMPOTHBIICHHA.

6.3.5 Ilpn usmepennn teMneparypsl noroka mnociae Tpyoku ANNUBAR
CleAy€eT BBIIIOJHATH TpeOOBaHHUA:

a) IIT wiu ero 3alUMTHYIO TWIB3Y (IIpH €€ HAJIMYHMH) HE IOINYCKACTCA
yctaHaBauBaTh OT TpyOku ANNUBAR Ha paccrosuuu 6onee 15D,

0) ecnu auametrp D, < 0,03D, rnyOvHa norpyKE€HUA 4yBCTBUTEIIBHOTO
npeodOpaszosarens tepmomerpa B UT cocrasnser (0,3 — 0,4)D, u mexay
IJIOCKOCTBIO, MPOXOAALIEH 4epe3 LEHTpalbHYI0 OCh TpyOompoBoaa M
Tpyoky ANNUBAR, 1 n10CKOCTBIO, NPOXOAALLIEH [0 YEPE3 LIEHTPAIBHYIO
ocb Tpybomposoaa u IIT wim ero 3amuTHYI0 TWib3y (IIPU €€ HAJIMYHMH),
oOpasyerca yroi He MeHee 30°, To IIT win ero 3amMTHYO THIL3Y (TIpH €€
HaJIM4YHH) YCTAHABJIMBAIOT HA paccTosaHuu /[, He MeHee (0,60 ot TpyOKH
ANNUBAR, npu 3toMm, npu /, < 5D, K OTHOCHUTEINbHOH pacCIIMPEHHOI

19



HeonpeaeiaeHHocTH ko3hduuueHra pacxoga Tpyoku ANNUBAR cnenyer

apudpmeTryecku 1o6aBuTh Benuyuny U, , paBhyio 0,5%;

B) ecnu guameTp D, < 0,26D, m ycnoBusd nyHkra 6.3.5 0) He
BeINONHAIOTCA, TO IIT MM ero 3amuTHYIO Tujab3y (TIpH €€ HaJIUYUH)
yCTaHaBJIUBaIOT Ha paccTOAHUM OT TpyOkH ANNUBAR ne mMenee 5D;

r) ecnu auamerp D, > 0,26D, To [1IT wiu ero 3aliuTHYO b3y (IpHU €€
HaJIMYMY) YCTAHABIMBAIOT B PACIUMPUTENIb B COOTBETCTBHM C INYHKTOM
6.3.7 TOCT 8.586.5;

n) mexny Tpyokoit ANNUBAR u IIT wnu ero 3aliMTHOM ruib30H (Ipu
€ HaJW4YuM) JOJDKHBI OTCYTCTBOBATH MECTHBIC  COIPOTHUBJICHUS
(MCKJIFOUCHME COCTABJISIOT BApUAHTHI, MPEACTABICHHBIE HA PUCYHKaX 11B, T
['OCT 8.586.5);

6.3.6 UyBCTBUTEIBHBIM 3JIEMEHT TEPMOMETPA  YCTaHABJIMBAIOT
HenocpencTBeHHO B T unu B runib3y (kapMaH).

IIpun ycranoske IIT B runb3ly (kapMaH) 0O0eCIIEUUBAXOT HAIEKHbIM
TEIUIOBOM KOHTAKT, 3aIlOJIHAS TUJIb3y, HAIIpUMEp, XKUIAKUM MacjioM, JIHOO
UCIIONB3YIOT NMOANPYXHHEHHBIE CeHCopbl. [IT morpyxaroT B rHinb3y Ha
IOJIHYIO €e riyOuHy (C MOHTa)XXHBIM 3a30poM). PekoMeHayeTcsi, 4TOoObI
3a30p MEXy OOKOBBIMH CTCHKAaMH ruib3bl U 11T He npebiman 0,5 MM

Yacte IIT, BeicTynaromas Hag WT, nomkHa MMETH TEPMOM3OJIALUIO,
€CIIM TEMIIepaTypa IMOTOKAa OTJIHYACTCHS OT TEMIIEPATYPhl OKPYXaloOLLIECH
cpenbl Oonee yeM Ha 40 °C.

Pexomennyerca IIT umnm €ro 3amUTHYHO TWIb3y (MIpU €€ HAJIHU4YHH)
TEPMOHU30IUPOBaTh OT CTEHKHU UT.

6.3.7 UyBCTBUTEIBHBINA NpeobpazoBaTelb TEPMOMETpPA MOTPYXKaAKOT B
UT na rayouny (0,3 — 0,7)D. B ciyuae, ecnu usMepseMas cpefa rnap wid
cpena, Ttemmeparypa kKoroporr ©Oonee 120 °C, pexoMeHayetcd
qyBCTBUTECIILHEIM IIpeolOpa3oBatesis TepMoMmerpa norpyxars B HUT Ha
rinyouny (0,5-0,7)D.

6.3.8 YyBcTBUTENLHBIM IpeoOpa3oBaTe/lb TEPMOMETPA YCTAaHABINBAKOT
paavalibHO Ha Teruion3onupoBaHHoM ydactke HUT (pucyHok 1la TI'OCT
8.586.5).

Jonyckaercs HaKJIOHHAA yCTaHOBKA 4yBCTBUTCIIBHOTO
npeoOpa3oBarensa tepMomerpa (pucyHku 116, 11r T OCT 8.586.5) unn
ero yctaHoBka 3a Tpyokoit ANNUBAR B konene (pucynku 11B 'OCT
8.586.5) npu ycnoBuH BBINMOJTHEHUS TpeOoBaHUM TYHKTOB 6.3.5 1 6.3.7.

6.3.9 Ilpu npoxoxAcHHUH ydyacTKa TpyOOmpoBOJa MEXAY MECTOM
pasmemienua IIT u Tpybkon ANNUBAR cpena oxmaxpaerca HIH
HarpeBacrca. B pe3ynbrare TeMreparypa Cpelabl B MECTE€ PaClOIOKEHUS
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IIT MoxeT oTianyaTbCs OT TEMIIEPATYPhl B MECTE PACIONIOKEHHUS TPYOKH
ANNUBAR. [Ing yMeHbIICHUA HEONPEACICHHOCTH pE3yJibTaTa U3MCPCHMS
Temuepatypbl 1T Tennonu3onupyror.

Ecnin Ttemneparypy wusMeparoT a0 T1pyoku ANNUBAR, To
TEIUION30JIUPYIOT yuyactok HMT Mexnay cedeHHs MU TpyOonpoBoja,
PaCIoOJIOKECHHBIMH Ha pacCcTOAHMM 5D mo mMecra pasmeuieHus 11T u Ha
paccroaHuu 5D nocne Tpyoku ANNUBAR.

Ecnin Temneparypy wusmepsawtr mnocne Tpyoknu ANNUBAR, To
TEIUIOU30JIMPYIOT y4dacToK MWT Mexay cedeHussMuU TpyOOrpoBoja,
pacrnojioxKeHHBIMH Ha paccTossHUM S5SD pno 1tpybku ANNUBAR u Ha
paccrosiuuu 5D nocne I1T.

JonyckaeMo€ OTKJIOHEHUE TEMIIEPATYPhl Cpeabl Mexay cedyeHuaMu UT
B KOTOphiX ycTtaHoBJeHbl IIT u tpyOka ANNUBAR B COOTBETCTBHH C
TpeboBanuaMu nyHkra 7.1.7 TOCT 8.586.1 npunumaror paBHeiM 0,3 °C
i razoB U £1,5 °C s :KUIKOCTEHN.

6.3.10 Jonyckaerca H3MeEpATh TEMIIEPATYPY CPEABI TEPMOMETPOM,
BcTpauBaeMbiM B TpyOky ANNUBAR. Ha BcrpoeHHble B TpyOKy
ANNUBAR tepMoMeTpbl, NyHKTHI 6.3.4 - 6.3.8 HE pacpoCTPaHAKOTCA.

6.3.11 IIpu montaxxe TpyOku ANNUBAR B konene, teMneparypy
cpeanl B UT m3mepsaror 1o nyHkry 6.3.10 TepMOMETPOM, BCTPOEHHBIM B

TpyOky ANNUBAR wuiaud TepMOMETPOM, YCTAHOBJIEHHOM IIOCHE€ TpPYyOKH
ANNUBAR B co0TBeTCTBHH ¢ NyHKTaMH 6.3.5 - 6.3.9.

6.4 CpeacrBa H3MepeHHH NVIOTHOCTH, COCTABA M BJIAXKHOCTH CPeAbl

6.4.1 OnpeaeneHue IIOTHOCTH IIPH pabOYMX YCIOBHAX

6.4.1.1 OnpeneneHue IWIOTHOCTH NpH paboO4YUX YCIOBHUSIX IPOBOASAT MO
nyHKTy 6.4.1 'OCT 8.586.5.

6.4.1.2 Ilpu ycTaHOBKE IUIOTHOMEpa BO BHYTpEHHEH mnonoctu HT
IoTHOMEp ycTaHaBauBawT OT TpyOkHu ANNUBAR Ha paccTrosanun He
MEHee pacCTosAHuA, YKa3aHHOro B nyHkre 6.4.1.3 T'OCT 8.586.5.

6.4.2 Onpenenexnye JIOTHOCTH IIPH CTAHIAPTHBIX YCIIOBUAX

OnpeneneHNe IIOTHOCTH MPH CTaHAAPTHBIX YCJIOBHAX MPOBOJAT IIO
nyukty 6.4.2 'OCT 8.586.5.

6.4.3 OnpenaenceHue KOMIIOHEHTHOrO COCTaBa

OnpeaeieHHe KOMIIOHEHTHOIO COCTaBa IPOBOLAT IO INYHKTY 6.4.3
["OCT 8.586.5.

6.4.4 OnpeaeneHyue BIaXHOCTH rasa

OnpeaeneHue BIAXHOCTA rasa mnpoBoaar mo nyHkry 6.4.4 I'OCT

8.586.5.
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6.4.5 JlonoJHUTEIbHAS PEKOMEH ALY
Jist onipesieneHus IIOTHOCTH IIPH CTAHAAPTHBIX YCIOBHAX, COCTaBa H
BJIAXXHOCTH ra3a npo0bl peKOMEHAYETCA OTOMpaTh U3 OHOHN TOUKH.

6.5 BolunciureJbHbIE YCTPOHCTBA

6.5.1 BBUMCIHUTEIBLHOE  YCTPOMCTBO  JOJKHO  aBTOMATHYECKH
BBIYUCJISITH 3HAYCHHUS [MAPAMETPOB IIOTOKA U CPEAbl, @ TaKXKe 3Ha4YEHHE
pacxoza cpeAbl B COOTBETCTBHHM C NMYHKTOM 5.2 M KOJIHYECTBO CpeNbl B
COOTBETCTBHU C ITYHKTOM J.3.

IIpu pacuere pacxola U KOJINUYECTBA CPeObl JOMYCKAETCS NMPUMEHECHHE
YIOPOLLIECHHBIX (opMyJl. JlOMONHUTENBHBIA BKJIAA B HEONPEACICHHOCTH
PE3YJIbTATOB BBIYMCJIIEHHS OT BBEJACHHBIX VIPOILUECHHH OIPEaCHsAIOT
OTHOCHUTEJILHO PE3YJITATOB BRIUUCIICHHU M, BHITIOJTHEHHBIX B COOTBETCTBHH C
TpeboBaHuAMM noapaszenos 10.1 u 10.2.

6.5.2 BpUUCIUTENBHOE YCTPOMCTBO JOHKHO  KOHTPOJIUPOBATH
coOmoAeHHe METOAUYCCKHMX OrpaHNMYE€HHlT Ha IMpPHUMEHEHUE TpPYyOKH
ANNUBAR H TEXHOJOTHYECKHUX HJIH METPOJOTHYECKUX OTPAHUYCHHU Ha
3HAYCHUS U3MEPAECMBIX BEIUYHH.

6.5.3 BBIMHCIMTEIbLHOE YCTPOUCTBO HOJKHO COXpaHATH B apXHMBax
pPE3yJIbTaThl U3MEPEHUH U BBIYUCICHHUIH, HEIUTATHLIE CUTYalLIHH.

6.5.4 BprunciauTenbHOEC YCTPOHUCTBO IIPH BO3MOXXHOCTH  HM3MECHEHUH
JAHHBIX, BIMAIOMUX Ha peEe3yjIbTaThl H3MEPEHMU U  BBIYMCICHUMH
ONepaTopoOM B IPOLECCE UIMEPEHHUH, NOKHO (PUKCHPOBATH U3MCHEHHUS B
apXUBE.

6.5.5 BrluHCINTENBHOE YCTPOUCTBO JOJKHO MPEACTABIATE PE3YIbTATHI
M3MEPCHUH M BBIYHMCICHHUH, a TakKXe JMHaHHbIE O KOH(UTYpPHPOBAHUM
BBIUMCIIUTEJILHOTO YCTPOWCTBA HAa BHYTpEeHHEe M(MIH) BHEUIHHE
YCTPOKMCTBA OTOOpaKeHU HH(M)OPMALIHH.

6.5.6 B BBIUHCIMTEIBPHOM YCTPONCTBE JOIKHA OBITH MPEeAyCMOTPCHA
3aIUTA XpaHALIEHCA B HEM HHPOPMAIIMH OT BO3MOXXHOCTH €€ MCKaXKCHUAL.

6.6 U3MepHTeABHBIH TPYOOTIPOBO

6.6.1 TpebGoBanus Kk H3MEpUTENbHOMY TPpYOOIIPOBOAY

6.6.1.1 UT umeer Kkpyrioe cedeHHME NO BCEH IIHUHE TpeOyeMoro
MpSMOJIUHEHHOro0 ydacTka a0 U nociie Tpyoku ANNUBAR.

Ha yuyactkax 2D no u nocne tpyoku ANNUBAR noniepeynsie ceueHus
UT cuutaror kpyraeiMu, eciad moboit auamerp UT B m000i miocKoCcTH
oTinvuaercs He oonee yeM Ha 1% no tpybku ANNUBAR u 3% nocne ot
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3HAYECHHS BHYTPEHHEro AuaMeTpa D, onpeneleHHOrO COIIaCHO MYHKTY
6.6.1.3.

IIpu orknoHenuun AD nwboro usmepenus auamerpa UT no tpyOkm
ANNUBAR Dj; B 11000¥ INIOCKOCTH OT CPEAHETO 3HAYEHUS U3MEPEHHOIO
auamerpa D, omnpeaeneHHoro no nyHkry 6.6.1.3, Oonmee 0,3% K
OTHOCHUTEJILHOM  PaCIUMPEHHOM  HEOMNpPEeACICHHOCTH  Ko3(gdHuIMeHTa

pacxona cinexnyeT apupmeTndecku 1o6aBuTh Benuunny U . paBHYIO:

0,25 % -npu 0,3% < 4D £ 0,6%,
0,5% -npu 0,6% < AD < 1%.

HUT moxer OBITH COCTaBHBIM (COCTOSITh M3 CEKLUUH COCAMHEHHBIX
ceapkod wunu ¢uadHuamu). IIpy 3TOM, paccTrosHue Mexay TpyOkou
ANNUBAR wu OnmxaniiumM CTEIKOM JO/DKHO ObITh HE MeHee 2D,

3a npeacnaMu ydyactka 20D no u nocie tpyoku ANNUBAR nonepeynoe
CCYCHHE CYHMTAIOT KPYIJIbIM IO pe3yJbTaTaM BH3YaJIbHOrO HaOJIOACHHA.

6.6.1.2 Orknonenne BHyTpeHHero amamerpa UT mpu 20 °C ot
BHYTpeHHero auamerpa UT, npuBeaeHHOro B 3aBOJICKOM PacCy€THOM JIMCTE
(Pipe 1.D), B coorBerctBUM ¢ KOTOpIM TpyOka ANNUBAR
M3roTaBJIMBajlaCb, HE JOJDKHO TpeBbllIaTh 3% g BCEX TPYOOK
ANNUBAR, kpomMe “ANNUBAR 4857 c¢co craHgapTHbIM KOAOM
nuana3oHoB pasmepoB HMT, anga xkoropeix gomnyctumbeie auana3oHbl UT
HPUBOIAATCA B TEXHUUECKON OKYMEHTALIUH.

6.6.1.3 BuytpeHnuii auamerp HMT paccUuTBIBAIOT Kak CpeaHee
apu(PMETHUECKOE 3HAYCHHE pe3yJbTaTOB H3MepeHur auamerpa UT B
ceyeHuM, npoxoadaumeM ueped TpyOky ANNUBAR. JlonojsiHuTENnbHO,
NpOBOIAT HM3MEPEHUE BHYTpeHHero auamerpa HT B cedyeHusAX Ha
pacctosuuud D U 2D nepexa tpyokoit ANNUBAR. Pe3ynbTaThl H3MEPEHHIA
BHYTPEHHEro AuameTpa npuBomst K Temneparype 20 °C no dbopmyne (B.1).

Buyrpennu# auamerp UT B KaXAOM H3 CCUCHHUH U3MEPAIOT HE MEHEE
yeM 110 Np JAUAMETPANBHBIM HANpaBJICHUAM, PAaCHOJOXKEHHBIM IO
OJMHAKOBBIM YIJIOM APYI K Apyry (OTKJIOHEHHE MEXAY AHaMETPaJIbHBIMHU
HanpaBJICHUAMH [IPH U3MEPEHUAX BHYTPEHHET0 AUaMeTpa He Oonee 5°).

MHHHMaNBHOE KOJIMYECTBO AMAMETPATbHLIX HaAIpaBJICHUH, B KOTOPBIX
NMPOBOAAT U3MEPEHHU BHyTpeHHero auamerpa MT, B 3aBucumocTu or ero
nuamMeTpa mpuBecHO B Tabnuue 6.1.

23



Tabmmna 6.1 - MuHMManbHOE KOMHYECTBO AHAMETPAILHBIX HAaIIpaBICHHUH

Huamerp UT (D) MHHHMaJIbHOE KOJIMYECTBO
IUaMETPAIIbHBIX
HanpaBieHuh (Np)
~ 100,3m 4
or 0,3 M 110 | M _ 6 | |
cBblle 1 M 8

BHyTpecHHUN JAuaMeTp B KaXIOM [IUAMETPaIbHOM HaNpaBJICHUU
OMNPENENAIOT:

a) IpsAMBIMH H3MEpeHUsIMH BHyTpeHHero auamerpa UT (manpumep,
[ITAHTCHLIHUPKYJIEM);

0) paCCYUTHIBAIOT O (OPMYJIE

D, =Dy —(h} +h}). (6.5)

rue

D, — BHyTpenunuit nuamerp UT B i —M ceveHHH j — IO AHAMETPANLHOIO

HaNpPaBJICHUS;
D, — paemmnii auamerp UT B i —M ceueHHM j — TO JHAMETPATIBLHOIO

HaIIPpaBJICHH S ,

h,

2 . .
y.,hy. — TonuuHa cTeHok UT B | —M cedyeHuu j — ro guamMerpajbHOro

HaITpaBJICHH 4.

Honyckaerca BHyTpeHHH# auametrp HUT onpenensrs B COOTBETCTBHH
METOAUKAMH, TIIpUBECACHHBIMH B JpYrux HOPMAaTHBHBIX JOKYMCHTaX,
YTBEPXKACHHBIX B YCTAHOBJICHHOM IOPSIKE.

6.6.1.4 Jlonyckaerca wucnoas3oBatb HWT CcO CBapHBEIM IIBOM,
napasienbHelM ocd UT, ecnu BeicoTa mBa He npesbiaer 0,005D. Ilpu
3toM Tpyoky ANNUBAR pacnonaraloT Tak, 4YTOOBI ILIOCKOCTb,
npoxoAsiias 4yepe3 moB U LUEeHTpalbHY oCch MT B MecTe ycTaHOBKH
TpyOku ANNUBAR, 6bi1a mox yrimoM He MeHee 30° K TIIOCKOCTH,
npoxoasiei yepes neHTpanbayo ock T u Tpyobky ANNUBAR.

6.6.1.5 Honyckaerca ucnonb3oBanue MT ¢ mnomepedyHbiM CBapHBIM
IIBOM BBICOTOM A, €CJIM OH PACMOJIOKEH HAa PacCTOAHUM HE MeHee 92k oT
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TpyOku ANNUBAR. Ilpu 3TOM HajJIH4HE NTONEPEYHOro LIBa HA paCCTOSHHUH
meHee 2D no u nocne Tpyoku ANNUBAR He nonyckaercs.

6.6.1.6 Ilonyckaercs ucnonb3oBanue UT co crnUpalbHBIM CBapHBIM
mBoM. Ilpu s3ToM pgomkHa ObITE OO€CHEeueHa TrJ1ajikass BHYTPCHHSS
nosepxHocTs UT Ha mnuue 10D no tpyOkun ANNUBAR (unu Ha Bcem
yyacTKe Mexay Tpyokon ANNUBAR u 6mmxkaitiinm nepea et MC, ecnu
IUIHHA JTOro yvyacrka He Oosiee 10D) m He Menee 40 mnocne TpyOKH
ANNUBAR, nyteM ee mexanudyeckod o0O0paOOTKH (BHYTPEHHHUIl BaJIUK
JIOJIKEH OBITH CTOYEH).

6.6.1.7 Buyrpennsas nosepxHocte UT uncTas, He IMEET KOPPO3UH, Ha
HEH OTCYTCTBYIOT OCaJKH B BHUJE KOHJICHCATA, MECKa, IbLIH, METAJUIM-
4ECKOH OKaJIMHbI M APYrHX 3arpA3HeHU Ha AjuHe He MeHee 10D no u 4D
nociye Tpyoku ANNUBAR.

6.6.1.8 Ha HUT moryr OBITP NpPEAYCMOTPEHBI APEHAXHBIC H/WIN
POAYBOYHBIE OTBEPCTHA AJIS yIOAJICHHUSA TBEPABLIX OCAJAKOB U KOHJCHCATA.
B npoiecce u3MepeHuM YTEUYKH HU3MEPACMOU Cpelbl YEPE3 3TU OTBEPCTHUS
HE JONYCKalTCsa. JHaMeTpbl ApeHaXXHbIX U MPOAYBOYHLIX OTBEPCTHI: HE
MeHee 0,080, a pacCcTosHME, U3BMEPEHHOE IO MPAMON JUHHH OT LICHTpA
OTBEPCTUS JJa orT0dopa HaBieHMA OO LEHTpa OJMXKAMIIEr0o K HEMY
JpEHaXXHbIC W/ WJIH NPOAYBOYHBIC OTBEPCTHA: HE MeHee 0,5D. Yron Mexay
pajdaJIbHBIMH IUTIOCKOCTAMU HMT, npoxomdiuumu 4depes oCcH APEHAXKHBIX
OTBEPCTUH HW/UIH OTBEPCTHH A NMPOAYBKH M 4Ye€pe3 OCb OTBEpPCTHS AJIA
otOOpa nasneHus: HE MeHee 30 rpaaycos.

6.6.1.9 JxBuBaneHTHasA wepoxoBatocTb UT Ry He 6onee 0,0025D Ha
yuyacTke 2D no tpyoku ANNUBAR u yuactke 2D 10 nmocne tpyOku
ANNUBAR. 3HayeHHe 3KBHBAJICHTHOH WLIEPOXOBATOCTH Ry ompenensroT
no Tabnuue .1 Ilpunoxenus J{ TOCT 8.586.1 nnu 3kcnepuMeHTabHO IO

nyHkty 7.1.5 TOCT 8.586.1.

6.7 Tpyoka ANNUBAR

6.7.1 Tpyoka ANNUBAR nomxHa COOTBETCTBOBaTH TpeOOBAHHUAM
TEXHHYECKOM JOKYMEHTALUH (PHPMbI-U3rOTOBUTENS.

6.7.2 I'eomerpuueckue pasmepel TpyOku ANNUBAR cooTBeTcTBYIOT
TpeOOBaHHUAM, U3JIONKEHHBIM B JOKYMEHTALMM Ha KOHKPETHBIH 3K3EMILJIAP
Tpyoku ANNUBAR.

6.7.3 Illupuna TtpyOku ANNUBAR npu 20 °C d, nomkHa
COOTBETCTBOBaTh HOMHMHaIBHON LMpHHE TpyOkn ANNUBAR (¢ yuetom

JOMYCKOB, YKa3aHHBIX B 3aBOACKOHM JOKYMCHTAIlUM HAa KOHKPETHBLIM
sk3eMiuiap Tpyoku ANNUBAR).

25



Tabimua 6.2 — HomunaneHast tpy6bok ANNUBAR

Tunopasmep l HoMmuHanbHas HpHHA
ox1t ANNUBAR oxuu ANNUBAR, M
‘ ~ “ANNUBAR Diamond II+”
10 (BxoaHas kpyrnas TpyOka 0,0047498 (0,187) B

10 (BeIXOHAs1 KBaApaTHas 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” 1 “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 onpenenenuu mupusnl Tpyoku ANNUBAR mpu 20 °C dy mo
dopmyne (B.4) Ilpunoxenns B mmumpuny TtpyObkm ANNUBAR

d , pacCUMTHIBAIOT KaK cpeqHee apH(PMeTHYECKOe 3HA4YEHHE TpeX

pPe3yJbTAaTOB U3MEPEHUM €€ IUUPHUHBI B (PPOHTANLHOU IUIOCKOCTH. OIHO
3HAYCHUE U3MEPSIETCA B LIEHTPE U3MEPUTEIBHOM 4acTH CeHcopa (B LEHTPE
30HBI HICTIEN WU OTBEPCTHI), ABA APYTHX 3HAYCHHA IIUPHHBI U3MEPSIOTCH
B 30HE CEpPEAHHBl KpallHUX HM3MepHUTENbHBIX OTBepcTHH i “ANNUBAR
Diamond II+”, “ANNUBAR 285”, “ANNUBAR 585” u B 30Hax BepxHeH
rpaHULlbl BEPXHEM WMICAH W HWKHEH TIpaHULB! HWKHEH IIEIA A
“ANNUBAR 485,

6.7.4 Mourax Tpyoxu ANNUBAR nHa T BBIIONHAIOT B COOTBETCTBUU
C Tp€OOBaHUSIMH TEXHUYECKOW TOKYMEHTAIIMH (PUPMBI-U3rOTOBUTEIA.

6.7.5 Ilpu moHTaxe Tpyoku ANNUBAR Ha UT HauMeHbIINE MJIMHBI
NPAMOJIMHEHHBIX y4acTKOB 0 ¥ nociie Tpyoku ANNUBAR BoiOupatorcs B
COOTBETCTBHHU CO 3HAYCHUAMH, NpUBEACHHLIMU B lIpunoxenuu I.

Yuactku UT, pacnonoxeHHble HENMOCPEACTBEHHO N0 M NoOcCjie TpyOKHU
ANNUBAR, cuurailoT nOpsAMOJHMHEHHBIMH, €CIH OTKJIOHEHHUE JIMHUMH,
oOpazyeMOil Hapy>XHOH IIOBEPXHOCTBIO TpyOompoBoxa H  JHOOBIM
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[IPOAOJIBHBIM CEYCHHEM, OT NMPAMOH JIMHUHU Ha JIOOOM oTpe3ke yuyactka UT
He npeBbimiact 0,4 % AnuHBI OTPE3Ka.

6.7.6 Honyckaerca npumeHeHne Tpyook “ANNUBAR 485” na UT c
OJIMHAMH TIPAMOJIMHEHHBIX Y4YaCTKOB L MEHBIIE NPHUBEJACHHBIX B TaOmuue
I['.1 Ilpunoxenus I', ecnu BHINOJIHAETCA YCIOBHE

0,5-L,, <L<L,, (6.6)

rae Lyr - HauMeHblIas JUIMHA NMPAMOJIMHEMHOro y4acTkKa, yKa3aHHas B
Tabnuue I'.1 Ilpunoxenns I'.

llpn aavHe npsAMOJIHMHEHMHOrO y4acTtka L, COOTBETCTBYIOLICTO YCIOBUID
(6.6), K OTHOCHTEILHOH PACIIHPECHHON HEOMNpPECICHHOCTH ko3 duiineHTa

pacxofa apupmeTnyecku aodasisaercsa Benuunna U, pasnas 0,75%.

OnHOBpEMEHHOE COKpallleHUE AJIMH MPSAMOJMHEHHBIX YYaCTKOB 1O H
nocie Tpyoku “ANNUBAR 485 He nonyckaertcs.

6.7.7 Otknonenue tpyoxku ANNUBAR OT NHHHM COOTBETCTBYIOLICH
nuameTpy UT He momkHo npesbimath 3°.(cM. pucyHok 6.1.a)

6.7.8 OtknoHenue TpyOku ANNUBAR OTHOCUTENBHO MIOCKOCTH
neprneHaAUKYJIsApHOI npononbHod ocu UT He pomkHo npeBbimath 3°.(cM.
pUCYHOK 6.1.0)

6.7.9 Ortknonenue (moBopoT) TpyOoku ANNUBAR orHOcuTEnbHO
MI0CKOCTH npojoisHoi ocn UT He momkHO npeBbiath 3°.(CM. pHCYHOK
6.1.8)
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6.7.10 Jlna u3MepeHUM pacxola M KOJIMYECTBA Cped B OIHOM
HaripaBiieHUM JBe TpyOku ANNUBAR Moryt OBITH YCTaHOBICHBI
nociaenoBarenbHo. IIpd 3TOM abCoMIOTHOE WM HM30BITOYHOE JAaBJICHUE
cpeast B U'T U3MEPAIOT B COOTBETCTBHU C IMYHKTOM 6.2.2.5, TeMIeparypy
cpeapl B UT usmepsror no nyHkry 6.3.10 repMoMeTpoM, BCTPOEHHBIM B
TpyOky ANNUBAR. Paccrosune w™exay Ttpyoxkamu ANNUBAR
ONPEAESIIOT B COOTBETCTBHH C NNYHKTOM 6.3.4 a), 6), r), rae B kauectBe I1T
npuHuMaroT Tpyoxky ANNUBAR ycTaHoBIE€HHYIO ITIEPBOH 10 MOTOKY.

6.7.11 na usMmMepeHur pacxoga H KOJIHYECTBA CpEd B NPAMOM H
oOpaTHOM HampaBJICHUAX nse Tpyoku ANNUBAR Moryr ObITh
YCTAHOBJICHBI NIOCJIEN0BATENBHO. [Ipyu 3TOM abCOMOTHOE MIIH U30BITOYHOE
nasiaeHue cpeasl B T u3MepsoT B COOTBETCTBHM C MYHKTOM 6.2.2.5,
teMneparypy cpeasl B UT uaMmepsior nmo nyHkry 6.3.10 TepMomerpom,
BCTpOeHHEIM B TpyOKy ANNUBAR. Paccrosnue Mexay TpybOkamMu
ANNUBAR omnpenensior B COOTBETCTBHH C NYHKTOM 6.3.4 a), 0), r) unmu
nyHkToM 6.3.5 6), B), 1), B 3aBHCHMOCTH OT TOro, rae (10 WIH MOCJeE)
otHOocuTenbHO TpyOKH ANNUBAR, usmepsromei pacxof (KOJIHYECTBO),
yCTaHOBJIEHA BTOpasd Tpybka ANNUBAR.

7 TPEBOBAHHA BE3OITACHOCTH U TPEBOBAHHA K
KBA/THOHUKAIINHA OIIEPATOPA

7.1 Ilpu nupoBemeHuu MoHTaka U aeMoHTaxxa CH W BBIMOJHEHUH
U3MEPEHHK HEOOX0OAUMO CoOmoaaTh MpaBHIa TEXHUKH O€30MacHOCTH,
NIpUBEACHHBIE B  JKCIulyaTanmuoHHOM — gokymeHtauuu CH ¢
BCIIOMOraTeylbHOro obopyaosanus. IIpn npoBeAeHUH M3MEPECHUM JOJMKHBI
ObITH 00€CIieYeHbl YCIOBHUSA, COOTBETCTBYIOILIHE TPEOOBAaHHUAM OXpaHEI
Tpyda, MPUBECACHHBIE B HOPMATUBHBIX AOKYMecHTaXx P® M noKyMeHTax
NEUCTBYIOIINX Ha O0OBEKTE.

7.2 lIlepen MoHTaxomMm CH u BcroMmorareapHOro o0OpyIOBaHHA
HEOOXOAMMO TIPOBEPUTH HAJIMYHME€ M LEJIOCTHOCTD  MAapKHPOBOK
B3PBIBO3AIIUATH], HaJHYHE€ H ILEJOCTHOCTh KpPEMEXKHBIX JJIEMEHTOB,
000s10uek. MOHTaX Yy3JIOB U 3ICKTPHYECKHE MOAKIIOYCHUS HEOOXOaMMO
IIPOM3BOIUTE B CTPOTOM COOTBETCTBUH CO CXEMaMHM COEIHHEHUH,
MPUBENCHHBIX B HHCTPYKLMUAX IO MOHTaxXy (PYKOBOACTBaxX IO
IKCIUIyaTaluu). 3amnpeujaercss BHOCUTH Kakue-THOO M3MEHEHUS B
NMEKTPUUYECKYIO CXEMY, @ TAKXKE MCIOJIb30BaTh JIOOBIE 3aMlaCHbIE YaCTH, HE
PEeAYCMOTPEHHBIE TEXHUUECKOH JOKYMEHTALIHEH.
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7.3 B npouecce a3kcmyarauud CH 1 BCnoMoraTtenbHoe 000pyA0OBaHUE
IOJDKHBI NOABEPraTbCsa NEPUOANYECKOMY OCMOTPY (HE pEXKEe OJHOIrO pa3a B
mecsi). [Ipu ocMoTpe NMpoBEPAIOT LENOCTHOCTh UX 000JI0YEK, HATUYUE U
LHEJOCTHOCTh KPEHEXKHEBIX 3JICMCHTOB, IIOMO, mpeaynpeauTCIbHBIX
HaIOMMUCEH U ap.

7.4 K npoBeZiecHHI0O MOHTa)Ka ¥ BBINOJHEHHIO H3MEPEHHUI NONMYyCKaKTC
JULA, U3YYMBIIME OKCIUIyaTallMOHHYK JOKyMeHTauurw Ha CHU w
BCIIOMOraTeIbHOE O00OpYAOBaHUE, NPOLUECIINE HMHCTPYKTAX MO TEXHHKE
0€30MacHOCTH.

7.5 Oneparopbl AO/DKHBI 3HaTh U BBINOJIHATH TPEOOBaHHUA PYKOBOJCTB
no akcnnyarauuu CH, npuMeHseMbIX IPU BHIIIOJTHEHHH H3MEPEHUH.

8 YCJIOBUSA BBIINOJIHEHUS UBSMEPEHUH

8.1 CpencrBa n3iMmepeHnH

8.1.1 ¥Ycnosua onskcruiyatauud CH  COOTBETCTBYIOT YCIIOBUSM HX
IKCILTyaTalUH, YCTAHOBJCHHBIM U3roToBuTensiMu 3tux CH.

8.1.2 Jlnana3oH uaMepeHuid npumMeHsemoro CH nomxeH ObITh HE MEeHEE
AHara3oHa U3MEHEHUH U3MEPAECMOro napamMeTpa.

8.1.3 U3mepenus caeayer BoiNoaHATh CH, npoiueamMy NOBEPKY HIIH
KaIMOPOBKY B 3aBUCMMOCTHM OT C@depbl INPUMEHECHHA M HMEIOILHE
IEHCTBYIOLINE CBUAECTEILCTBA O IOBEPKE MU KaJIMOPOBKE.

8.1.4 CH npuMeHs10T B COOTBETCTBUH ¢ TpeOOBaHHAMH, H3N0KEHHBIMH
B MX 3KCIU1yaTallMOHHON NOKYMEHTAalHH.

8.1.5 CH u ux montaxx Ha UT cooTBeTCTBYIOT TpeOOBaHHAM pa3zcia 6
HaCTOSALIEH PEKOMEHIALIHH.

8.2 U3mepsaeMman cpeja

8.2.1 Tpybky ANNUBAR npuMeHAl0T s H3MEpPEHHH pacxona
C)KMMaeMbIX (ras, mnap) M HECKHMAeMbIX (KHAKOCTb) OJHO(MA3HBIX H
OJIHOPOAHBIX MO (PU3UYECKUM CBOHCTBAM CTALIMOHAPHBLIX WJIM MEJICHHO
U3MEHSIOUIMXCA BO BPEMEHH J03BYKOBBIX NMOTOKaX Cpel ¢ AMHAMHYECKOMH
Ba3KocThIO HE Oonee 0,05 ITa-c (50 cIl).

Pacxon cpenbl CHUTAETCA MEIJICHHO MEHAIOUIUICA BO BPEMCHH, €CIIH
BeinonHiaeTca ycinoBue (6.1) I'OCT 8.586.1. IIpoBepky AaHHOroO yCIOBHSA
npoBoaiaT B cOOTBETCTBUHM ¢ [Ipunoxxenunem XX I'OCT 8.586.1.
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[IpuyMedyaHUuH

1. Cpena cuutaeTcsi OAHOPOAHOM, €CIH €€ CBOHCTBa (COCTaB,
[JOTHOCTD, JaBJICHUE U AP.) USMEHSIOTCA B IIPOCTPAHCTBE HEMIPEPHIBHO (110
['OCT 8.586.1-2005).

2. Cpena cuuraercs oJHO()a3HOM, €CIIH BCE €€ COCTABJIAIOUIME YACTH

NPUHALICKAT OAHOMY M TOMY XK€ JKHIAKOMY HIH Tra3000pa3zHOMY
coctosaHUIO (Mo I'OCT 8.586.1-2005).

8.2.2 MuHuUMaNBbHO Jonyckaemoe uuclio PeHHonpaca TpyOku
ANNUBAR (Re,,s) He ME€Hee 3HaUCHU, MPUBESACHHOrO B Tabmuie 8. 1.

Tabauua &.1. - MuHuManbsHO JonyckaeMoe uncio PeiiHonbaca
( Tunopasmep Tpyoku ANNUBAR MuHuMaNbEHO JOITyCcKaeMoe
| i qyuciio Pertnonbaca (Repod
_ANNUBAR Diamond 11+
10 (Tunopasmep 2" 4000
10 (tumopasmepsl 72...2") 2300

15/16 ] 6500
25/26 10000
B 35/36 15000
45/46 25000
______ ANNUBAR 285 / ANNUBAR 485
1 6500 |
12500
3 25000
ANNUBAR 585
L 11
>
44

8.2.3 Pa30B0O€ COCTOAHUE HU3MEPAEMON CpElbl HE U3MEHAETCH IPH €€
TedcHUH yepe3 Tpyoky ANNUBAR.

8.2.4 Pa3HOCTH JaBJICHUM MEXAY OCPEAHAIOIIHMH KaMepaMHu TpYOKH
ANNUBAR He MeHee 3HaUYCHHI MHHHUMAJIBHO JONYCKAEeMOH pPa3sHOCTH
MaBICHUU APy, MUHHMANBHO AOMyCKaeMas Pa3sHOCTh JABICHHUU APy
TpyOku ANNUBAR npuseaena B Tabauiie 8.2.
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Tabnuua 8.2 — MuHUManbHO J0NyCKaeMas pa3sHOCTh JaBlIeHHH APy

HUsmMmepsaemas cpena MuHuManbHas
pa3HOCTh
JABJICHUH
o AP MINs klla
0,0623 |
0,0249
| Ilap (maTumku mepenana CMOHTHpoBaHbl CHu3y MT) 0,497 |
[lap (maTynky nepenana CMOHTHpOBaHbI cBepxy MT) 0,187

8.2.5 Pa3HOCTH AaBJI€HHUM HE NPEBHIILIACT MAKCHMAJIbHO JIONYCKAaeMYIO
pa3sHOCTb  JaBieHUH 1iusa  npuMmeHsaemMo  Tpyoku  ANNUBAR.
MakcumansHag pasHocTth aAasieHuit (Max Allowable DP) npuencHa B
pacyeTHOM JHUCTE Ha Kaxayrwo Tpyoxky ANNUBAR. Ilpumepsl pacueTHBIX
JIUCTOB IpuBeAeHbI B IIpunoxennu /.

8.3 Tpyoka ANNUBAR

8.3.1 Tpybka ANNUBAR 1omkHa cOOTBETCTBOBaTh TpeOOBaHHUAM
TEXHUYECKOHN JOKYMEHTALUH (PUPMBI-H3TrOTOBUTEIIA.

8.3.2 I'eomerpuyeckue pasmepol TpyOku ANNUBAR coOTBETCTBYIOT
TpeOOBaHUAM, U3JIOKEHHBIM B JOKYMEHTALMM HAa KOHKPETHBIA 3K3EMILIAP
Tpyokn ANNUBAR.

8.3.3 Tpybxa ANNUBAR u ee monTtaxx Ha HWT coorBeTcTBYIOT
TpeOoBaHuAM pa3aena 6.7.

8.4 H3MepHTeIbHbIH TPYOONIPOBOA

8.4.1 HT coorBerctByer TpeboBaHUsAM pasacina 6.8 HacTosunen
PEKOMEHOALIUH.

8.4.2 UT npu BBINOJHEHUH U3MEPEHUM Pacxola M KOJIHYECTBA CPEIbI
[OJIHOCTBIO 3aIIOJIHCH CPEZIOH.

9 MTOAI'OTOBKA K UISMEPEHHWSIM U UX BBIITIOJIHEHHE

9.1 Ilepen npoBeJEHUEM U3MEPEHHH MIPOBEPAIOT:

- COOTBETCTBHE€ HAUMEHBLIMX [JIMH IPAMOJIMHEUHBIX y4acTKOoB UT
TpeOOBaHUAM, U3JI0XKEHHBIM B [Ipunoxenuu I (IpoBEpKY NPOBOAAT Iepen
nyckoM B dkcruryatanuio HMK);
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- COOTBETCTBHME MOHTa)Xa COCOAUHUTENBHBLIX H 3a00pHBIX TpyOOK
TpeOOBaHHUAM, U3NI0KEHHBIM B pazjene 6 (IpoBepKy NMPOBOJAT OJHH pa3 B
rox);

- coorBeTcTBUE KOHCTpYKIuM TpyOku ANNUBAR TtpeboBaHusAM
TEXHUYECKON JOOKYMEHTAUWH (IIPOBEPKY MNPOBOAAT MEpes IIYCKOM B
skcruryaranuio MK);

- COOTBETCTBHE MOHTa)xka CpEACTB H3MEPECHHHA TpeOOBaHHUAM
MHCTPYKIUM 1O  MOHTaXy H/HIM  COOTBETCTBYKOIIHMX  pPa3leiiOB
SKCILTyaTallMOHHOW JOKYMEHTauM (IIPOBEPKY MPOBOAAT HE pPEXe, YeM
OJHUH pa3 B roja);

- COOTBETCTBHE YCJIOBHM NPOBEACHHA W3MEPEHUN TpeOOBAHUAM,
H3JI0)KEHHBIM B pasfesne 6 (MpoBepKy MPOBOAAT HE pexXe, YEM OIUH pa3 B

ron).

IIpumeuanue — Ilporepky TpyOku ANNUBAR Ha cooTBETCTBUE
nyHKTa 6.2 [iId CpeACTB HU3MEPEHHH, 3aperuCTpUpOBaHHBIX B
roCyJapCTBEHHOM PEECTPE CPEACTB U3MEPEHHUM, B COCTAaB KOTOPBIX BXOIUT
TpyOka ANNUBAR (nanpumep, cucrema PROROC-M, pacxonoMepel
Probar, MassProbar u T.4.), IpoBOAST 4Yepe3 MEXKITOBEPOUYHBIM HHTEPBAJ,
yYKa3aHHBIA IS 3THX CPEACTB H3MEPEHUIA.

KpoMe Toro, npoBepsAOT repMETHYHOCTh BCEX Y3JIOB U COCIAMHECHUH, B
KOTOPBIX HaXoauTcsa u3Mmepaemada cpena. [Iposepky repMeTn4yHOCTH Y3I0OB
U COCAUHEHHH BBHITMOJHAIOT €XEMECAYHO.

9.2 Ilo IO0roBOpE€HHOCTH 3aHMHTEPECOBAHHBIX CTOPOH JAOMYCKAaeTCH
nposepky MK wiu oTAENbHBIX €ro y310B M COCAUHEHHH MPOBOANTH Yallle,
4YEM 3TO yKa3aHO B IMYHKTE 9.1.

9.3 MHus napaMeTpoB, IPUHAMAEMBIX 33 YCJIOBHO-TIOCTOSHHBIC
BEJIMYMHBI, ONPEACHSAIOT MX 3HAYEHHWS W BBOJAT B  IaMATH
BEIYUCIIUTENIBHOTO  YCTPOMCTBA.  3HAYEHHUS  YCJIOBHO-TIOCTOAHHBIX
[IapaMETPOB PACCUUTHIBAIOT 110 (hOopMyJie

+
=yz’tﬂN ZyW 5 (9.1)

Y
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TO€ Vux U Vagy - BEPXHEE U HHXKHEE 3HAYCHHE JHMala3oHa M3MEHEHHUsI
napamerpa y.

9.4 Ilocne mpoBepkH BC€ CpeACTBA HU3IMEPCHHUHA B COOTBETCTBHHM C
TpeOOBaHHAMH HHCTPYKIMH 10 HX MOHTAXY M 3KCIUIyaTallU¥ NPHBOJAT B
pabouee COCTOSIHME M NPOBOAAT M3MEPECHHA NAapaMeTpPoOB, MO KOTOPHIM
ONPEACIIAIOT KOJIHMYECTBO U/HIIM PacXol CPEbi.

9.5 Ilpu obuapyxeHuun HecoorBeTrcTBUA MK xoTs Obl oaHOMYy H3
TpeOOBAHHUM, YKA3aHHBIX B NMYHKTE 9.1, NpMHUMAKOT MEPHI, HAIIPaBJICHHbIC
Ha YCTPAHECHUE 3TOr0 HECOOTBETCTBUA.

llopsaaok BOCCTaHOBICHUS AEHCTBUTENBHBIX PE3YJIbTAaTOB H3MEPEHHH,
CBA3aHHBIX C OOHapyXeHHMEeM HECOOTBETCTBMA IO MNyHKTY 9.1,
yCTaHABJIUBAIOT JOrOBOPOM MEXAY 3aMHTEPCCOBAHHBIMU CTOPOHAMM.
OCHOBAaHHEM BOCCTAHOBJICHUA PE3YJIbTATOB MOXET CIYXUTh aHaJIH3
NPOLICAIIMX  HWJIH/K MOCICAYIOUIUX pE3yJIbTATOB HM3MEPEHHUM, WIH/U
0OHaApYKECHHBIX OLLIMOOK, UJIHM MOrPECIIHOCTEH U3MEPECHHUH.

10 OBPABOTKA PE3VJIBTATOB UBSMEPEHUH

10.1 Pacuert pacxoaa cpeabl

10.1.1 Ucxonubie JaHHBIE H IIPUMEHAEMEIE (DOPMYJIBI

10.1.1.1 Mcxonnbie JaHHBIC

JIna pacuera pacxoaa cpelibl HEOOXOAWMMBI CICAYIOUIME HCXOAHBIC
JaHHbIE:

- Tunopa3mep Tpyoku ANNUBAR;

- mupuHa Tpyoku ANNUBAR d»;

- BHyTpeHHUH auamerp UT D,y;

- MaTepHall, U3 KoToporo usrorosiicHa tpybka ANNUBAR;

- MarepHajl, U3 KOTOPOro H3rOTOBJIEH NPAMOIHMHEWHBIA y4dacTOK UT
HenocpeacTBeHHO nepe Tpyokoit ANNUBAR;

- i1 CMECH ra3oB (B T.4. IMpPHPOAHOrO Tras3a) - IIOJHBIK ee
KOMIIOHEHTHBIA COCTaB (IIPH pacyeTe CBOHMCTB CMECH ra3oB IO IMOJHOMY
KOMIIOHEHTHOMY COCTaBY);

- MOJIIpPHBIE JOJIH AHOKCHJA Yriiepoaa x, ¥ a30Ta X, B IPUPOAHOM rase U
€ro INIOTHOCTh NMPH CTAHAAPTHHIX YCIOBMAX p. (I NPUPOAHOIrO rasa npH
pacueTe €ro CBOMCTB M0 HENOJHOMY KOMIIOHEHTHOMY cocTaBy 1o I'OCT

30319.1, TOCT 30319.2);

33



- TUIOTHOCTH Cpeabl B pabouux ycaoBUAX p (IpH HOPUMEHEHHHU
[UIOTHOMEPA);

- nepenan gasiacHUA Ha TpyOke ANNUBAR A4P;

- abconmroTHOE AaBiieHue P cpenbl Wik U30BITOYHOE AaBICHUE P, cpelsl

- arMocepnoe pasienue P, (npu u3MepeHHH B UT u30BITOYHOrO
IIaBJICHHUS CPEJIbI);

- TEMIIEpaTypa Cpeas! /.

[Ipumevanue — Hekoropele U3 NEPEUUCIEHHBIX MNapPaMETPOB
WM XapaKTEPUCTUK B 3aBUCHMOCTH OT KOHKPETHOrO BHIA IMPUMEHSIEMBIX
OCHOBHBIX PaCYETHBIX (POPMYJ MOTYT HE HCIIOJIb30BaThHCH.

10.1.1.2 OnpeneneHue 3HaYeHNHA HCXOAHBIX BEJIMYHH

3HaueHUs napaMeTpoB U xapaktepucTtuk TpyOoku ANNUBAR (d,
MapKH Marepuana, u3 Koroporo usrorosjicHa TpyOka ANNUBAR) — B
COOTBETCTBUHM C AaKTOM (IIPOTOKOJIOM) M3MEPEHHH TI'€OMETPUYECKHUX
napaMeTpoB TpyOku ANNUBAR.

3uHayeHus napaMeTpoB U xapaktepuctuk UT (Dy,, Mapka marepuanos,
U3 KOTOpOro u3rorosiieH UT) — B COOTBETCTBHMH C aKTOM (ITPOTOKOJIOM)
M3MEPEHHH reoOMeTpUYeCKuX napameTpon UT.

3HadyeHUsd (PU3NKO-XUMUYECKHX IIapaMETPOB CMECH Tra3oB - IOJHBIM
COCTaB CMECH HWIHU (M) NPUPOIHOrO rasa) P, Xa Xy, a TAKKE 3HAYECHUS
napaMeTpoB noToka - AP, t, P (wnu P, u P,) U3Mepsa10T B COOTBETCTBUHM C
TpeOOBAHUAMH HACTOSHICH PEKOMEHIAIIMH.

10.1.2 Ilopsanok pacuera pacxona cpeapbl

Pacyer pacxoaa cpenbl B OOIIeM Cliy4ae BBINOJHAKOT CICAYIOILUM
obpazom:

a) A1 CMECEH ONPEACIA0T KOMIIOHCHTHBIA COCTaB, HEOOXOAMMBIN IS
pacyera IUIOTHOCTH, BA3KOCTH W MOKasatens aauadarel (A rasoB) IIpH
IIPUMEHEHUH KOCBEHHBIX METOA0B HX PacyeTa;

0) onpenenadaoT napaMeTphbl H3MEPAEMOM CPEIBI:

- Pa3HOCTH AaBJIeHUN 4P B COOTBETCTBUH C MYHKTOM 6.2.1;

- a0COMTHOE AaBiieHUe P B COOTBETCTBHU C ITYHKTOM 6.2.2;

- TeMnepatypy 7' B COOTBETCTBHH C ITYHKTOM 6.3.

B) VI XHUIAKOCTEH ONPEACIAIOT NMpH pabodel TeMnepaType N1aBJICHUE
HACBIIIEHHBIX MTAapoOB Fg;

) VI XKHUIKOCTEH NPOBEPAIOT BBHINMOJIHEHHE YCIOBHS:

P, < P-AP; (10.1)
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1) AJ11 Ta30B IIPU OTCYTCTBHH INIOTHOMEpA M (MJIH) pacyeTe 00bEeMHOTr0
pacxoJa, IMpPUMBEOECHHOr0 K CTaHIApPTHBIM  YCJIOBHAM, OIPEACIAIOT
IUIOTHOCTh B CTAHAAPTHBIX YCIOBUAX p. (11 mpupoanoro raza — 1o 'OCT
30319.1, nns apyrux cpen — 1o NyHKTy 35.3.3);

€) ONpeae/slT IUIOTHOCTh M3MEPSAEMOM Cpelbl p IO IOKa3aHHIM
MJIOTHOMEpA (TIPH €ro HaJIMYMH) WK KOCBEHHBIM METOOM PacueTa;

K) JUIA raza M napa pacCUMThIBaIOT x (s ripupoaHoro raza — no 'OCT
30319.1, 'OCT 30319.3, nnsa apyrux cpen — no NyHKry 35.3.3)

3) paccuntbiBalOT K1 U Ky (1o myHkram B.1 u B.2);

1) paccuuThiBalOT D U d (no nyukraM B.1 u B.2) u B (o nyukry 3.28);

K) AJ11 ra30B M [1apa pacCUMTHIBAIOT € (MO myHKTaM 3.13 u 5.3.2);

1) paccuuThIBaIOT ¢ (1o IlpunoxeHuro b);

M) PaCCUMTHIBAIOT pacxo/ (1Mo nyHKTaM 5.2.1 — 5.2.3);

H) paccunThiBarOT W (a1 npupoaHoro rasa — no I'OCT 30319.1, 'OCT
30319.3, nns Boast ¥ napa — no 'CCCI MP 147, nns apyrux cpea — 1o
NYHKTY 5.3.3);

0) pacCuUHUTHIBAKOT YHCI0 PeliHonbaca Re,,y (10 NyHKTY 3.12);

1) NPOBEPAIOT COOTBETCTBHE 4Hcaa PeHHonbaca Re,,; MHHHMAJIBHO
JOMYCKaeMOMY 3HA4Y€HUIO 4Yucina PeuHonbpaca u3 T1abnuuel 8.1 B
3aBMCMMOCTH OT THnopa3sMepa Tpybku ANNUBAR.

p) NPOBEPAIOT COOTBETCTBHE H3MEPEHHOrO Iepenaaa JaBiieHus AP,
AONYCTUMBIM MpPeAenaM B COOTBETCTBUM C MyHKTaMH 8.2.4 U 8.2.3;

C) IpH BBIIOJHEHUM YCIOBHUH II0 IIYHKTAM [E€PEYUCICHHUS O©O), P)
3HAYECHHUE pacxoda, paCCUMTAHHOE MO MYHKTY M) NPUHHUMAIOT 34 MCKOMOE
3HaYCHHUE pacxola Cpebl.

[IpuMedaHue — nOpAAOK BBIIIOJHCHUS NYHKTOB I[IPU BBIYMCIICHUH
pacxojia MOXET OBITh HM3MEHEH, €CJIM 3TH HM3MEHEHHUS HE BIHMAIOT Ha
pe3yJbTaT BEIYHUCICHHUH pacxoa.

10.1.3 IIpumeprl pacuera pacxoa Cpe/ibl

10.1.3.1 IIpumep pacueta 00BEMHOro pacxojia HNPUPOAHOrO raza mpH
CTAaHJApTHBIX YCJIOBHAX NMpPUBEAEH B TYHKTE E.1 llpunoxenus E.

10.1.3.2 Ilpumep pacuera MaccOBOro pacxoga IEperperoro mnapa
npusegeH B nyHKTe E.2 ITpunoxenns E.

10.2 PacuyeT KOJTHYECTBA Cpeabl

O0peM M MacCy Cpeabl ONPEACHAIOT IIYyTEM HUHTErPUPOBAHUSA (DYHKIIMH
pacxoja o BpEMEHU.
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Onepauuio HHTETPUPOBAHUS PEANTH3YIOT C TOMOIIBIO BEIUHUCIUTEIBHOIO
YCTPOUCTBA INYTEM LHKIMYECKOrO IMPOIEcCCa pacdera pacxona 1o
[ICPEMEHHBIM MCXOAHBIM JAaHHBIM H HUX CYMMHUPOBAHHA IO OJHOH U3
dopMyI1, mpUBEACHHLIX B noapasacie 5.4.

[Ipouenypa BBIIOJHEHHUS pacyeTa pacxoJa Ha OJHOM IIMKIIE
BBIYMCJIICHUN aHAJIOTHYHA HU3JI0KEHHOM B nnoapasnaene 10.1.

10.3 IIpeacraBiieHUe pe3yJbTATOB H3MEPEHHIT K PACYETOB

Pesynprartel HU3MEpEHHHM H pacdeTra MNPEOCTaBIAIOT HWMEHOBAHHBIM
YUCJIOM.

[IpencraBnenue pe3yapTaTOB pacxoda M KOJIUYECTBA CPEABI CICOYET
CONMPOBOXAATh YKa3aHUAMHM MOMEHTOB BPEMEHH (JJI1 KOJHYECTBA CPEJbI
— HHTEPBAIOB BpPEMEHH), COOTBETCTBYIOUIUX KaAXIAOMY M3 MPEI-
CTaBJICHHBIX PE3YJIbTATOB H3MEPECHHH.

Haumenbiume paspsaabl YUCIOBBIX 3HAYEHUM PE3YJbTATOB HU3MCPCHUH
JOJKHEI OBITH TAKMMHU XK€, KaK HAaUHMEHBILME pa3psaabl YUCIOBEIX 3HAYCHUM
a0COJIOTHON paCIIMPECHHOM HEOMPEACICHHOCTH U3MEPEHHH.

Heobxoaumoe yuciio 3Havyamux uudp N onpenensieMoi BEIHYHUHBL Y
MOXKET OBITh pacCCUUTAHO MO PopMyJIe

N=4-1g(2-4-U)), (10.2)

ra¢ A - YHCIIOBO€ 3HAYCHHE IMEPBOM 3Hayauled wUudpbl 3HAYCHUA
BEIIUYHUHBI V;
3HaueHue N OKpYIJIAT A0 LEJIOro YUCa.

11 OHEHKA HEOHNPEAEJEHHOCTH PE3YJIbTATOB
NU3IMEPEHHUHU PACXOJA A KOJIMYECTBA CPEJBI

11.1 O6n1Me moI0KEeHUA

11.1.1 IIpu ouUEeHKE OTHOCHUTEABHOM PACHIUPECHHOH HEOMPEACICHHOCTH
pe3yIBTAaTOB HU3MEPEHMU PACXOda M KOJHYECTBA CPEIBl OMNPEHACNISAIOT
HHTEPBAJ BOKPYT pe3yJIbTaTa U3MEPEHUS, B IIPELCIaX KOTOPOro HaXOaATCA
3HA4Y€HUs, KOTOophie ¢ 95 % - BIM ypoBHEM [JoBepHS MOryT OBIThH
IIPUIIUCAHbI U3MEPIEMOUN BETUYHHE.

11.1.2 Ilpouenypa oneHKH HEONIPEACIEHHOCTH PE3YIbTATOB U3MEPECHUH
pacxoja ¥ KOJMYECTBA CpEAbl MPEATNOaraetT HalIU4YHUe OrpaHUYCHHOM
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HCXOoaHOM nudopManmu, koraa s CY HOpMHPOBAHE! TOJIBKO CIIEAYIOIHE
METPOJIOTHYECKHE XapaKTEPHCTHKHU:

- mpeneNbl JOIMYCKAeMBIX 3HAa4eHUl OCHOBHOH mnorpemHoctd CH unum
HEONPEAEIEHHOCTH PE3YJIBTAaTOB U3MepeHUi, BHocuMoi CH, ¢ ykaszanuem
YPOBHSA JOBEPHS,;

- Ipeaensl AOMYyCKaeMbIX 3HAUYEHUM MONOJHUTENBHBIX IMOTPELIHOCTEH
CH unu HeoONnpeaeJIeHHOCTH Pe3yJIbTaTOB M3MEpEHU, BHOcUMbie CH, nipu
HauOONBIIMX OTKJIOHEHUAX BHEIIHUX BIUAIOILIMX BEIHYHUH OT HOPMAJIbHBIX
3Ha4eHHM, TUO0 MAKCHMAJIbHO JONyCKaeMbl€e 3HA4YEHHS KO3(P(PHUIIUEHTOB
BIIUSTHUA.

[Ipu 3TOM OTCYTCTBYET MHGpOPMALUA O BUAE PYHKLUHUH pacCIpee/ICHUs
BHENTHUX BJIMAIOIIUX BEJIMYUH U YACTOTHBIX XAPAKTEPUCTUKAX U3MECHEHUH
U3MEPAEMON BEJIMYMHBI U BHEITHUX BIIHSIOLIAX BETHYUH.

B stoM cnyyae npuHumaror ciaeaymouue gonymeHus (nmo [OCT
8.586.5):

- BCE€ 3HAYUMBIC CHUCTEMATHYECKHE 3(PPEKTbl YUYTCHbI B PE3yJbTAaTax
U3MEPEHUH;

- 32 MAaTEMaTHYECKOEC OXHJAaHHuEe KO3(p(PUIMEHTAa YYyBCTBHUTEJIbHOCTHU
MPUHHUMAIOT €0 HOPMUPYEMOE MAKCUMAJIBHO JIONYCKAaEMOE 3HAYCHHE;

- MEXIY BXOJHBIMH NEPEMEHHBIMH YPAaBHECHHUSA U3MEPEHHS pPACXoda HE
CYUIECTBYET KOPPEIAUMOHHBIX CBA3ECH;

- pacnpenesieHHe BEPOATHOCTEM 3HAYCHUM H3MEPACMON BEIHMUYHUHBI
COOTBETCTBYET HOpMaJIbHOMY 3aKOHY ["aycca.

IIpn oneHke HeompeaeneHHOCTH PE3YJbTATOB H3MEPEHHUM pacxoqa H
KOJIMYECTBA Cpedbl IPHHUMAIOT CICAYIOLIHE AONYILICHUS:

- IOrPELIHOCTH ONpeAeNCHUs A, €, AP, p HE 3aBUCAT APYr OT APYra;

- norpemHocTH onpeaencHus Kr, Ky ABIAIOTCA MaJIbIMH BEJINYUHAMH;

- IOrPEeHIHOCTh OnpeacieHUs Ko3p@uUIHeHTa pacClIUpEHUA &,
00yCIOBJIEHHAs MOrPEeILIHOCTHIO OnpeaeeHna KodpduuueHTa nepeKpoITUs
B, aBnseTcsa Maiou BeJIHYUHOM;

- IOTPEIIHOCTD onpeenacHus KOIPPULUUECHTA COKMMAEMOCTH cpelpl K U

IUIOTHOCTH B CTAHJAPTHBIX YCIOBUAX Oc HE 3aBUCAT APYI OT Apyra.
Jid KONWYEeCTBEHHOrO BBIPAXKCHHUA HEONPEAEIEHHOCTH Pe3yJbTaTa
U3MEPEHHUs, MNPEACTAaBIICHHOH B BHJAE TIPAHMI] OTKJIIOHCHHUS 3HAYCHHS
BEJIMYUHEI OT €€ OLIEHKH (HEIMOJIHOE 3HAHUE O 3HAYCHUH BEJIUYHUHBI), I10J1a-
raroT, YTO pacrnpenesieHUe BO3MOXHBIX 3HAYECHUN U3MEPAEMOHN BEJIMYUHBI B
yKa3aHHBIX I'PaHUIIaX HE NPOTHBOPEYHUT PABHOMEPHOMY PaACIIPEAECIICHUIO.
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11.1.3 OTHOCUTENBHYIO PACIIMPEHHYIO HEONMPEACICHHOCTh pe3ynbTaTa
U3MEPCHUN BEJIMYHHBI y TipH 95 %-HOM ypoBHE J0BEpHS PACCUYHTHIBAIOT IO

dopmyie
U,=2-u,. (11.1)

Ecnu M3BECTHa OTHOCHTENbHAs pacLIMpeHHas HeonpenenenHocts U,

C YKa3aHMEM YPOBHS JOBEPHS HUJIH HCIONb3yeMOro Ko3p(puuueHTa 0XBara,
TO OTHOCHTEIbHYIO CTAHJApPTHYK HEOINPEAeeHHOCTD pe3ysbTaTa

H3MEPEHUH U , BEIMYHHBL Y PACCYUTHIBAIOT N0 GopMyJIe

Y (11.2)
U, =—— :
y b
kO
rae
ko - KO3D(HULUMEHT OXBaTa, 3aBHCALIUM OT paclpeacacHUs

BEPOATHOCTEN, MPHIIMCAHHOTO pPacCMAaTpHMBACMON BEJIMYUMHE, U YPOBHI
JIOBEPHS.

IIpuyMedyaHnus

1. B coorBercTBHM ¢ PMI" 43-2001, nya OONBLIMHCTBA MPAKTUYECCKHUX
CIIy4acB:

- JUIs. HOPMAJILHOTO 3aKOHA pacnpeneicHus k,=2 1npHu 95 % - om
ypoBHE noBepud U k,=3 npu 99 % - oM ypOBHE HOBEPHH;

- 11 paBHOMEPHOIO 3aKOHa pacmnpeaencHusa k,=1,65 npu 95 % -
OM ypoOBH¢ aoBepus u k,=1,71 npu 99 % - oM ypoBHE nOoBEpUS.

2. Ilpu pacdyeTre OTHOCHTEILHOM CTAHIAPTHOU HEONPEACICHHOCTH
pe3yJbTaTa U3MEPEHUH BEIHUYMHBI ¥ NPU YPOBHE AOBEPHA OTIUYHOM OT
ypoBH 95% u 3akoHa pacnpeAcicHUs OTJIHYHOIO OT HOPMANIBHOIO B
dopmynax (11.4) + (11.12), BMecto 3HaueHusd 0,5 cieayeT UCHOIb30BaTh
3HaueHue 1/ k,.

Eciad U3BECTHBI TONBKO I'PaHULBI (Vagy U Vaax) AN BEIUYHHBI Yy, TO
OTHOCHUTEJIBHYIO CTaHAAPTHYIO HEONPEAECIECHHOCTh pe3yllbTaTa U3MEPECHHUH
BCJIMYHUHB] Y PACCUMTBIBAIOT IO GOpMYJIS
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'\/_ (yMAX +yMIN)

11.1.4 OTHOCHTENBHYIO CTAHAAPTHYIO HEONPEACICHHOCTh Pe3ybTaTa
H3MEPECHHH BEJIHYMHBI y, OOYCIIOBIICHHYIO OCHOBHOH mnorpemHocteio CU
PacCYHTHIBAIOT MOCIECAYIOHIUM (POPMYTIaMm:

(11.3)

- IIPH HM3BECTHBHIX IIpelesiax OCHOBHOM OTHOCHUTEJIbHON MOrpPELIHOCTH

0V,
u,, =050, (11.4)
- IIPH U3BECTHBIX MPEAENaX OCHOBHOM aOCONMIOTHOMH MOrpelHoCcTH Ay,
A
. =0,5-222.100%, (11.5)
y

- IIPHU U3BECTHBIX MpeaeiiaXx OCHOBHOU MPUBEACHHOW NMOrpeliHOCTH
Yy0, €CIIM HOPMHUPYIOIIIUM NapaMeTPOM NMPHUHAT AHANAa30H U3MEPEHHH (Vg —

Ve,

" ] =0,5_”)0'_(y3_y1{).
) 4

(11.6)

11.1.5 JonosHuTeNnbHYIO COCTABISIOULYI0O OTHOCUTEIBHON CTAHAAPTHOM
HEONPENAECIEHHOCTH BEJIWYHHBl Yy, BBI3BAHHYK) BHEHIHEH BIHAIOLIEH
BEJIHYUHOU PACCUHMTHIBAIOT B 3aBUCUMOCTH OT CIOcobOa €€ HOPMUPOBAHHS
o nmyHkram 11.1.5.1 wnm 11.1.5.2.

11.1.5.1 JOMONTHUTENBHYIO COCTaBJIAIOLIYIO OTHOCHUTEJIBHOM
CTAHAApTHOU HEONpPEACICHHOCTH BEJIMYHHBI Y, BbI3BAHHYK) BHCIIHEH
BIMAIOIICH BEMUYAHOM IMpU HOPMUPOBAHUU MPEAECIOB IONYCKACMBIX
3HauYeHU mnorpemHocTH CH mpm HauOONBIIHX OTKJIOHEHHUSAX BHEHIHEH
BIVAIOMEN BEIHYHHBI OT HOPMAJBLHOIO 3HAYECHMS, PACCUUTHIBAIOT IIO
CJIENYIOIUM (hopMyIaM:

- TP HU3BECTHBIX Ipejenax JAONOJHHTENBHONW OTHOCHUTEIbHOM
MOTPELIHOCTH Oy,
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u,, =05-6,, (11.7)

-  [OpH HU3BECTHBIX TIpeAenax  JOMOJHUTEIbHON  aOCOIIOTHOM
[OrpeIIHOCTU Ay,

Ay,
U, =0.,5-- 5 -100% , (11.8)

- TIpd H3BECTHBIX IIpeAejax JIONOJHUTEIBHOM  INPHBEICHHOU
MOTrPEIIHOCTH YY,;, €CIH HOPMHPYIOHIMM MNapaMeTpPoOM IIPUHAT AHAIa30H

U3MepeHUH (Vp - Vi),

u, =057, Ua=yw) (11.9)

Y

11.1.5.2 JIOMOJHUTENBHY IO COCTaBJIAIOLLY O OTHOCHTEJIBHOU
CTAHZAPTHOM HEOMNPEACICHHOCTH BEJMYHUHBI Y, BBI3BAHHYI0 BHCLIHEH
BIMAKOMICH BEJIUYHHOH IPH HOPMHPOBAHHHM  IIPEIENIOB JONYCKAEMBIX
3HAUYCHUH KO3(DQPULUHUECHTOB BIHSHHSA, PACCYHUTBHIBAIOT IO CICAYIOIHM
dopMmynam:

- IpH M3BECTHBIX IMpeAeaax JOINOJHHTEIbHOM OTHOCHTENbHOIM
[OrPEIIHOCTH 0y MPH OTKJIOHCHHUM 3HAYEHHMS BIHUAIOLLIEH BEIHUYHUHEI HA AX

. AX
u, =O,5-é§}n. A?{_Y_, (1110)

- TIpM  M3BECTHBIX IIpeAesiaX  JOMNOJHUTEIbHOM  a0COMmIOTHOM
MOrpPeIIHOCTH Ay, MPH OTKJIOHCHUH 3HAYCHHS BIUAIOLICH BEIUYMHBI Ha AX

. Ay, AX
u, = 0,5 222, 22 1000, (11.11)
y AX

-  Opd M3BECTHBIX Ipenesax  AONOJHUTEIBHOM  MNpPHBEIECHHOU
[IOrPEMIHOCTH YY;, €CJIM HOPMHPYIOLIMM [1apaMETPOM IPHHAT JHANa30H
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H3MepeHUui (Vg - Yy) IPU OTKJIIOHEHHWH 3HAYECHUS BIMSIOLICH BEIIMYHMHBI HA
.4

: — AX
U, =0,5-p, --(yB -—yH)-—— mar, (11.12)

y AX

riae
AXy4v - HAHOOJIBIIIEE OTKJIOHEHHE BHEIIHEH BIHUAIOUIEH BEIHYUHBI OT
HOPMAaJILHOT'O 3HAYCHU.

11.1.6 OTHOCHUTENBHYIO CTAaHAAPTHYHK HEOIPEAECICHHOCTh 3HAYCHHA
H3MEPSAEMOM BEJIIMYMHBI ¥ C YYETOM €€ OCHOBHOH W JONOJHUTEIBHBIX
COCTaBJIAIOLLIMX PACCUUTHIBAIOT 1O POPMYIJIE

N
' _ lz |2

w, = |ul+ > u,., (11.13)

i=I

rae

N - 9yuCiI0 BIMAKOIIUX BEIUYUH,

U
Y - OTHOCHUTEJIbHAs CTaHAapTHAst HCONPEACIEHHOCTh PEe3yJibTaTa

U3MEPEHHH BENMYMHBI Yy, paccuMTaHHass ©0e3 yuyeTa JOMOJHHUTEIbHBIX
COCTABJIAIIOLIUX HEONMPEAEICHHOCTH, BbI3BAHHBIX BHEIIHUMH BIMSIOLIUMH
BEJIHYMHAMY;

U,; - JONOJIHUTENbHBIH BKJIaJ B HEONPEACNCHHOCTh pe3yJbTaTa

U3MEPEHUHN BEJIUYUHBI Y OT i - i BIUAIOLIEH BEIUUMHBI.

Il puMmedanune — B cayuae, ecnu npeaensl norpemtHocTn CU
HOPMHUPYETCA B BUIE MPEACIOB MOrPELLIHOCTH, YUYUTHIBAOIUX ¥ OCHOBHYIO
M JONOJIHUTENbHBIC MOrPEIIHOCTH, 3HAUCHUE OTHOCUTENBHOHN CTaHAAPTHOM
HEOMPEACIEHHOCTH Pe3ybTaTa U3MEPEHUN BEIMYMHEI Y PaCCUUTHIBACTCS

no c¢opmynam (11.4) - (11.6), moacraBinas B (GOpMyJBEl BMECTO u;ﬂ :

»,,Ay,,,, COOTBETCTBEHHO, U, , OV , Ay, .

11.1.7 OTHOCUTENBHYIO CTaHAAPTHYIO HEONPENEICHHOCTh Pe3ynbTara
U3MEPEHUH BEJIIMYUHBI Y, ONpENEISIEMYI0 KOCBEHHBIM METOJIOM, KOTOpad
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CBs3aHa ()YHKLMOHAJIbHOM 3aBUCHMMOCTBIO C U3MEPAECMBIMHA BEIHYHHAMH Y
(HanpHUMep TEMIIEpATypoOi, AaBjIeHHEM, KOMIIOHEHTHBEIM COCTaBOM)

Yy=F,,Y,5Yn) (11.14)

PaCCUMTHIBAIOT MO (hOpMYyJIE

N
I _ l2 2 !2
w, = |ul. +> 9% -u’, (11.15)
i=|
I'21C
U . -  HEONpPENCNICHHOCTb, MNPUNHCHIBacMasd  (YHKUMOHAILHOM
3aBHCHMOCTH;

U ,; - HCONPEACICHHOCTD PE3YNIbTAaTa U3MEPEHHS I - H BEJINUHHBI;

Y, - OTHOCHTENbHBIH KO3(Q(HUHMEHT HyBCTBUTEIBLHOCTH BENHYHMHBI Y K

HU3MEHEHHUIO I - I UBMEPAEMON BEJIHYHHEI.

[Ipumeyanue - llpy usBectHoM aOCONOTHOH MOrPEIIHOCTH Ay
UM OTHOCHUTEJIBHOM MOrPEeUIHOCTH Oy, NPUIKUCHIBAEMON (PYHKLUHNOHAILHOK

3aBHCHUMOCTH, HEONIPEAEICHHOCTD U .. PacCUMTBHIBAIOT 10 GopMyJIe

A
Y _100% =2 (11.16)

7] —
mF y‘\/g ‘\/5

OTHOCHUTEJIBHBIH KOI(PPHUHUEHT YYBCTBUTECIBHOCTH PACCUHTHIBAIOT II0
dopmyiie

9 =f .Y (11.17)

yi Vi

rae F); - yacTHas Mpou3BoaAHas QyHKUHH F 1o y.
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Ecin Heu3BE€CTHA MaTE€MaTHUYECKasd B3aHMOCBS3b BEJIHYHHEI y C

BEJIMYMHON y; WM JuddepeHuHpoBaHie (QyHKIMH F 3aTpyOHEHO, TO
K03(PHIHEHT BIUAHUSA PACCUUTHIBAIOT 110 (hOpMYIIE

3 =— =1, (11.18)

rae Ay - U3MEHEHHE OIpeNeIaeEMON BEIUYUHBI ¥ [IPU U3MEHEHHUHU Y HA
BEJIMUHHY AY;.

11.1.8 OTHOCHTENBHAsA paclUIMPEHHAS HEOMPEACICHHOCTh NOMKHA OBITh
npeacTaBlIcHa He 0oJiee YeM JABYMS 3HAYALLMMH IU(paMH.

11.2 @opMYyJBI AJI4 pacyeTa HeonpeaeJJeHHOCTH pacxoaa cpeabl

11.2.1 @dopMmyna 1ang pacyera OTHOCUTEJIBHOH  CTAHAAPTHOM
HEOMPEAECNEHHOCTH NPpU U3MEPEHUM pacxona no gpopmynam (5.3) n (5.5)
U1 HEC)KMMAEMOU cpeibl ((KHMAKOCTD):

u;=1/u2+4-u§+0,25-(uzp +u§)+uf, : (11.19)

11.2.2 GopMysia s pacyeTa OTHOCHTEJIBHOM  CTaHAAPTHOM
HEOIPEACTICHHOCTH IIPH HU3MEpEeHHH pacxoga 1o ¢opmymnaMm (5.3) u (5.5)
IJIs1 COKMMaeMOH cpelsl (ra3 v nap):

+u’ +0,25-\uy, +u:§ +uy, (11.20)

r _ I'2— 1'2
u, —Jua +4-uj,

11.2.3 ®opmyna ans pacyeTa OTHOCHTENBHOM  CTaHAAPTHOM
HEOIIPEACTICHHOCTH ITPH U3MEPEHHUH pacxoa o Gopmyie (5.7):

2 a2 o oy ae (2 2 2, .2, 2, "2
U, —Jua +4-uS+u, +O,25-(uAP +u, )+uT +u, +ug +uy (11.21)

11.2.4 dopmyna pgnda pacyeTa OTHOCUTENBHOM  CTaHAAPTHOM

HEONPEAECICHHOCTH MPU U3MEPEHUU pacxoja mo ypaBHEeHUsM (5.4), (5.6),
(5.8), (5.9):
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a) B ciy4ae, e€clid p M pc He3aBucumbl (dopmyna (5.8)) nud
HECKUMAEMOM Cpelbl (GKUAKOCTb):

u:+4-u;+0,25- uM,+u +u +u; (11.22)

»

0) B ciayuyae, €cii P H pc HezaBucuMbl (popmyina (5.8)) nas
coKMMaeMoM cpejibl (ras u nap):

= JuZ +4-ul +u’ +0,25-(u?, +u§)+u§c+u;§ , (11.23)

B) B ClIy4ae, €ClIi p U p. 3aBUCHUMBI (popMyIsl (5.4), (5.6), (5.9)):

[ 2, "2 2 2 .2, 2, "2 2
u, —\/ua +4-u, +u, +O,25-iuw +u, +up +up +uK)+uN . (11.24)

11.2.5 @opmyna s pacuyerta OTHOCHTEILHOH  CTaHIApPTHOM
HEOIIPEAEIEHHOCTH IIPpU HU3MEPEHHMHM pacxoga Mnpu npuMeHeHun UK
(pacxogomepoB) Ha 0Oasze Tpybok ANNUBAR ¢ HOpMHUpOBaHHBIMH
npejciaMy  MOrpeliHOCTH  (HEOMPEAENEHHOCTA) M3MEPEHHH pacxoa
(KOJIMYeCTBa)

L= Jup tul (11.25)

IAC

U - OTHOCHUTCIbHAA CTaHAApTHas HCONPECACIACHHOCTDL IIPH HU3MCPCHHUH

pacxoga HK (pacxomomepa) Ha ©Oaze T1pybok ANNUBAR ¢
HOPMHUPOBAHHBIMHU  IIpE€AECIaMH  MOTPEIIHOCTH  (HEOMpPeOeJICHHOCTH)
U3MEPEHHUI pacxoja (KOJIHYECTBA);

U gd OTHOCHTCIJIbHAA CTdHAAPTHAsA HCOINPCACICHHOCTD IIPpH H3MCPCHHH

pacxoja, paccuutadHas no gopmyiuam (11.19) — (11.24).

[lpu pacuere OTHOCHUTEIBHOM CTAaHAAPTHOM HEONPEACIEHHOCTH IIPH
H3MEpPEHUH pacxoja U, ,, 3HAYC€HHS OTHOCHUTENBHBIX CTaHAAPTHBIX

HEOIpEAEICHHOCTEH, npuBeacHHbie B QopMyaax (11.19) — (11.24) unu
[IPUMEHAEMBIE U1 UX pacyera NPUHUMAKOTCA PAaBHBIMH HYIJIIO, €CJIH OHHU
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YVUYHTHIBAIOTCA B OTHOCHTEJIBHOH CTaHAAPTHOH HEONPEACNEHHOCTH IIpH
usMepernn pacxoga MK (pacxomomepa) nHa 6a3e tpybku ANNUBAR c
HOPMHPOBAHHBIMH  MNIPEJAEIIaMH  MOTPEIIHOCTH  (HEONMPEIETEHHOCTH)

H3MEPEHHI pacxoja (KOJIHYeCcTBa) Uy, .

11.3 CocTraBasioiue HeONpeaeJeHHOCTH H3IMEpPEeHHs pacxoaa
cpeabl
11.3.1 OTHOCHUTENBHYIO CTAaHJAPTHYIO HEOIPEACICHHOCTD

ko3¢ puiueHTa pacxoaa ¥, pacCUYUTHIBAIOT MO (HOPMYyJie

u, =05-(U., +U., +U., +U,). (11.26)

11.3.1.1 OTHOCHUTENIBHYI0O  PACHIMPEHHYID  HEOMNPEACICHHOCTD
ko3 duuuenta pacxoga U , NpUHUMAIOT PaBHOM:

2 % st Tpy6ok “ANNUBAR 285” (st rasa u napa);
1,5 % s Tpyook “ANNUBAR 5857;

19 1715t Tpyook “ANNUBAR 285” (ans 5KHAKOCTH);
1 % g Tpyook “ANNUBAR Diamond II+7;

0,75 % st tpyook “ANNUBAR 485”.

[Tpu MmonTaxe TpyOku ANNUBAR B cOOTBETCTBHH ¢ KOHPUT'YpALIUAMHU
HUT, npuBeneHHeIMH B TaOnuue A.2 npuiaoxeHUss A (MOHTaX B KOJIEHE),
OTHOCHUTEJIBHYIO  PaCIIMPECHHYIO  HEOIPEHCJICHHOCTh  KO3(PPHUIIMEHTA

pacxona U_, npunumalor paBHOH 3 % JuId BCceX THUNOB TPYOKH

ANNUBAR.

11.3.1.2 HOMOHUTENBHYIO OTHOCHTEJIbHYIO PACIIUPEHHYIO
HEeonpeaeeHHOCTh Ko3dduuuenra pacxoma Tpyoknu ANNUBAR ot

BIMsIHUS HenuinueapuiHoctu UT U aD ONpEAETAIOT 110 MyHKTY 6.6.1.1.

11.3.1.3 JOMONHUTENBHYIO OTHOCHUTEJILHYIO PaCUIMPEHHYIO
HEONpeAeJIeCHHOCTh ko3 duuuenta pacxoma Tpydku ANNUBAR ot

'
COKpallleHHs npsMonuHenHbiX yuactkoB UT U,; onpenensior no nyHKTy

6.7.6.

11.3.1.4 JOMOJTHUTENBHY IO OTHOCHUTEJIBHYIO PacCIIUPEHHYIO
HEOMpPEACICHHOCTh Ko3gdunuenrta pacxoga Tpyoku ANNUBAR or
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!
COKpAILEHUsA MPSAMOJMHEHHBIX ydacTKOB U;, omnpeneisior 1o MyHKTam

6.34u63.5.
11.3.2 OTHOCUTENBHYIO CTAHAAPTHYK) HEOIPEACICHHOCTh BHYTPEHHETO

nuamerpa U1 ©, nmpHHHUMaIOT paBHOM:

a) B cily4ac H3MEpEeHHH BHyTpeHHero avamerpa UT mo MeToauke,
HU3JIO)KEHHOM B  NOYHKTE 6.6.1.3, OTHOCHUTEIBHYIO CTaHJApPTHYIO
HEONPEACIECHHOCTh  NPH  HU3MEPCHUAX  BHYTPEHHEro - JHaMeTpa
U3MEPHUTEIILHOrO TPpyOOnpoBoaa D pacCUMThIBAIOT 11O GOPMYJIaM:

- B clly4ae uM3MepeHuit BHyTpeHHero nuaMerpa UT nmo nmyskty 6.6.1.3

a):
. A,
u, =0,05+50.—, (11.27)
D
- B Cly4ae U3MepeHHH BHYTpeHHero auaMerpa UT no nyHkry 6.6.1.3
0):
- 50 2
up = 0,075+ (A% ) +(2-4,) . (11.28)
9i (5
A, - npeaensl aOCOMIOTHOM INOTPEMIHOCTH U3MEPEHUH TOJIIHMHBI CTEHKH
HUT;
A, - npenensl aOCONIOTHOH MNOrPEMIHOCTH U3MEPEHHUH BHYTPEHHEro
nuamerpa UT;
Ai, - npenenbl aOCOJKTHOH MNOrpelIHOCTH HM3MEPECHHNW BHEUIHETO
nnamerpa UT.

IIpenensl aOCONMIOTHOH MNOIrPEIHOCTH HU3MEPEHUM TOJLIUHBI CTEHKH,
BHyTpeHHEro auvamerpa HT u BHemnHero aumamerpa HUT npuHMMaioT
paBHBIMM npeaenaM norpeuiHoctd CH, npuMeHseMbIX 111 UX H3MEPESHHI.

0) momnyckaercsa NpoOBOAMTh M3MEPEHUS BHyTpeHHero auamerpa UT mo
METOAMKE, U3JI0XKEHHOU B nNyHKTe 6.4.2 T'OCT 8.586.2. Ilpu sTOM
OTHOCHUTEJIBHYK)  CTaHAAPTHYK  HEONPEACNIEHHOCTL  OMpeleieHHS
BHYTpeHHETro auamerpa UT D npuaumarot pasaoi 0,1%;
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B) B ClIydae H3MEPEHHHM BHYTPEHHEro JAuUaMeTpa MO METOJMKaM,
NMpHUBEJECHHBIM B  JPYIMX  HOPMAaTHBHBIX  JIOKYMEHTaX, IIpEIEbl
MOrpeiIHOCTH INpPH M3MEpEeHUIX BHyTpeHHero auaMmetrpa HUT D wnmm
OTHOCHTENIBHYK)  CTaHAAPTHYIO  HEOMNPEACNCHHOCTh  OMNpeAcICHHS
BHyTpeHHero Juamerpa HWT D npunuMaroTr paBHBIMH  3HAYEHUS,
NPHBEACHHBIM B HOPMAaTHBHOM JIOKYMEHTE Ha MPUMEHAEMYIO METO/IHKY.

11.3.3 OTHOCUTENBHYI) CTAHAAPTHYIO HEONPENCIeHHOCTh H3MEPEHHUM
nepenaaa AaBJICHUA ONPEHEHAOT B COOTBETCTBUHU € IyHKTOM 10.3.4 'OCT

8.586.5.
11.3.4 OTHOCHUTENBHYI CTAHAAPTHYIO HEOMPEACICHHOCTh ONPEACICHUS

JIOTHOCTH B Ppa0dOYMX YCIOBUAX U

nyHkToM 10.3.8 'OCT 8.586.5.
11.3.5 OTHOCUTENBHYIO CTAHAAPTHYIO HEOIPEACICHHOCTh ONPEACIICHHUSA

0 onpcAciaiarlOT B COOTBETCTBHH C

KO3(p(HUIHEHTA pAaCIIUPEHUS U, PACCUUTHIBAIOT 110 popmyne

U, =0,15-%§-\/uf+uﬁ+uz. (11.29)

11.3.6. OTHOCHTENBHYIO CTAHAAPTHYKO HEONPEACICHHOCTh H3MEPEHHUI
NaBJI€HUs U ', omnpeAensoT B cooTBeTcTBUH ¢ nmyHkToM 10.3.5 TOCT

8.586.5.
11.3.7 OTHOCHTENBHYIO CTAHAAPTHYK) HEOIPEACIICHHOCTh H3MEpPEHUH

TEMIIEPATYpPLl ¥ ', ONpeRenstoT B cOOTBETCTBUH C¢ myHkToMm 10.3.6 TOCT

8.586.5.

11.3.8 OTHOCUTENBHYIO CTAaHAAPTHYIO HEONPEAEICHHOCTD
ko3pPuneHTa CXKHMAeMOCTH Tra3a oOmnpedeisiloT B COOTBETCTBHH C
YTBEPXKIACHHBIMH B COOTBETCTBYIOLLEM MOPAAKE METOAMKAMU.

11.3.9 OtHocHTEIBbHYI0O CTAHAAPTHYKO  HEONPEAETIEHHOCTh  IIPH

OTNIpEACNICHNM ToKa3aTens aauabaTel rasa u meperperoro mnapa (i ans

dopMmyner (11.29)) ompenendgioT B COOTBETCTBHHU C YTBEPKICHHBIMH B
COOTBETCTBYIONIEM TIOpSAKE METOJAUKAMM, YCTAHABIMBAIOUIUMH METOJ
ONPENEIICHUS IToKa3aTesid aauadaTsl.
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11.3.10 OTHOCHUTENBHYIO CTAHJAPTHYIO HEONPEAEICHHOCTD IIJIOTHOCTH
rasa IpH CTaHIAAPTHBIX YCIOBUAX #, onpeaensior no myHkry 10.3.7

['OCT 8.586.5.

11.3.11 OTHOCHTEJIBHY IO CTAaHIAPTHYIO HEOIPEACIEHHOCTD
[1apaMETPOB, MPUHATHIX 3a YCIOBHO-MOCTOAHHBIC BEIUYMHBI, OIPEAECIIAIOT
no GpopMyJie

u' — 1 (yMX—yMN)IOO%,

’ 11.30
\/§ (me'*'wa) ( )

TA€ Vayuy U Vigy - BEPXHEC UM HIDKHEE 3HAYEHHUE AUANA30HA U3MECHEHHUS

rapaMeTpa.

11.3.12  OTHOCHUTENRHYI0 CTaHAAPTHYIO HEOMNPEACICHHOCTbL IIpH
BBIYUCIIEHUHM pacxola U, npuHuMaoT pasHol 0,5 mnpeznenos

OTHOCUTEJIbHOM TMOrPElIHOCTH BBIYMCICHHA pacxoja YCTPOHMCTBOM
00pabOTKH pe3yabTaTOB H3MEPEHHIA.

11.4 OueHka  HEONpEneNeHIIOCTH  pe3yJbTaTOB  ONpeJeIeHH
KOJIMYECTBA CPEBI

OuEeHKY HEONPENEICHHOCTH PE3yJbTaTOB OIPEACICHUA KOJIHU4YECTBA
cpensl NpoBoaAT B COOTBETCTBUM ¢ NYHKTOM 10.4 I'OCT 8.586.5.
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INPAUJIOXKEHHE A

OCHOBHBbBIE XAPAKTEPUC

TUKHU TPYBOK ANNUBAR

(cnpaBoYHOE)

A.1 OcnoBHbIe xapakTepucTHKH Tpydok “ANNUBAR DIAMOND
I+”

Ta0onuma A.l
DIAMOND II+”

OCHOBHBIE XapaKTEPHUCTHKH TPYOOK

“ANNUBAR

3HaUYCHHUE

| XapaKkTepHCTHKH

H3mMmepsaemas cpena

\ rasel, XKUAKOCTH WIIU T1ap

HaumMeHoBaHHUe THIIOpa3Mepa

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

- Tuniopasmep 10

- Tunopasmep 15/16
- TATIOpa3mep 25/26
- TUropasMep 35/36
- TUNopasMep 45/46

Huana3oH BHyTpeHHUX auamMeTpoB UT:

ot 15 mo 50 mm

oT 50 mo 250 MM

ot 100 no 1100 mmMm
oT 200 o 1800 mm
oT 250 no 1800 Mmm**

Hcnonnenus:
- 11 Tunopasmepa 10

- TSl BCEX THIIOPAa3MEPOB

InLine (Moa. DNT, DNW,
DNF)
PakLok (Mmoa. DCR),

¢nanuesoe (Moa. DFF), FloTap |
(moa. DMT, DHT, DHF) |

3aBHCHMOCTH OT MOAU(DHKALIMH
HCTIOJIHEHHA

- Moguukanus DMT

- Moaudpukanuy DCR, DHT u
CTaHIApPTHbIC

DNT, DNW, DNF, DHF

- Mmoauduxkanmu DFF u cnenuanbHoe
ucnoaHenue DNT, DNW, DNF,
DHEF+258

MaxcuManpHOe U30BITOYHOE IaBJIEHHUE B

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

413 6ap (mo ANSI class 2500)
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XapaKTEpUCTHKH 3HaquHe |
| Temnepatypa u3MepseMOHn Cpe/ibl OnpenenﬂeTca MaTCpHUAJIOM
O0ku ANNUBAR
B03MOXHOCTh YCTAHOBKH B Kopnyc €CTh (Kpome q)JIaHueBblx class
TPYOKH BCTPOCHHOIO TEPMOMETpA 900, class 1500 u class 2500) —I
Tun BCTPOCHHOTr0 TEPMOMETPA Pt100 knacc B (o 3aka3y Pt100
| | Kjaacc A )
B03MOXXHOCTh HHTEIrpaJIbHOIO MOHTaxa | EcTh (kpoMme ¢iaHueBbIX class
TPAHCMHUTTEPA epenaja JaBjiCHUS 900, class 1500 u class 2500)
Bo3MoskHOCTh H3MEpPEHHH 00paTHOTO [ Ecth
NOTOKa

[IpumMmeuyanus

* ncnonHenud 15, 25, 35, 45 — 6e3 oTBeTHOrO NOAMNATHHKA, HUCIIQOJHEHUS
16, 26, 36, 46 — c OTBETHBIM MOAISITHUKOM.

** DSF+46 no 6000 mM. _J
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A.2 OcHoBHbIe XapakTepucTuku Tpyook “ANNUBAR 485”

Tabnuua A.2 - OcHOBHBIE XapakTepuCcTHKH TpyOOK “ANNUBAR 485”

XapaKTepHCTHKH
H3mepsaemas cpena - |

! 3HaAYEeHUe _
rasbl, )KMJIKOCTH HJIH Iap

HaumMenoBanue THIIOpa3sMepa

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

Jluana3oH BHYTpeHHUX auaMeTpoB UT:
- THnopasmep |
- THIIOpa3Mep 2
| - THHOpasmMep 3
Hcnonuenns (a1 BCEX TUIIOPa3MEPOB)

oT 50 no 200 mm l
ot 150 no 2400 mm
ot 300 mo 2400 mm*

¢nanuesoe, PakLok,
FlangelLok (rubpuaneii oT

¢nanueBoro u  PakLok),
FloTap
MakcuManbHOE U30BITOYHOE 1aBJICHUE:
- ucnonnenue FloTap, PakLok wu | 100, 6ap
FlangeL ok
- UCTIOJIHEHHE (PIIaHLIEBOE 413 o6ap (nmo ANSI class
1 2500).
TeMmnepaTypa U3MEPAEMON CPEIBI: |
- ucnonHenne FloTap, PakLok wu | otr-73 no454 °C
FlangeLok
- ICTIONTHEHUE (JIaHLIEBOE ot -184 no 677 °C.
Bo3moxxHOCTE ycTaHOBKHM B Kopnyc | Ecte  (kpome ¢naHueBoro

TPYOKH BCTPOESHHOIO TEPMOMETpPA

ucrnonHeHusa class 900, class
1500 u class 2500) i

THUn BCTpOEHHOI0 TEpMOMETPA

BO3MOXHOCTE HMHTErpaJibHOr0 MOHTAaXKa
TPAHCMUTTEpA Mepenanga JaBJICHUS

B0O3MOXHOCTE

H3MEpEeHHH  00paTHOro

Pt100 xmacc B (o 3akasy
Pt100 xnacc A)

Ecte (KpoMe (raHLEeBOro
ucnonuenus class 900, class
1500 u class 2500)

HCT

MOTOKa
‘ IIpuMevanue * no 6000 MM (cieLHaIbHOE UCTIOJIHEHHE).
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A.3 OcHoBHble xapakTepucTnKH TpyOok “ANNUBAR 585”

Tabnuua A.3 - OcHoBHbIE XapakTepHCTHKU TpyOok “ANNUBAR 585™

XAapaKTCPHCTHKH

——

H3mepsiemas cpena

3HAYCHHE

ra3bl, XKXHAKOCTH WIH N4

HaumMeHnoBaHue Tunopasmepa

11,22, 44

Huana3oH BHyTpeHHUX nuamMeTpoB UT:
- TUIIopasmep 11
- TUIIOpasMep 22
| - Tunopasmep 44

oT 250 no 2400 mm

Hcnonnenus (1 BCEX TUIIOPA3MEPOB)

| S8SML (ananor MSL) N

ot 100 mo 600 MM
ot 150 1o 900 MM

dnanneBoe (585SF)
Flo-Tap (585SG)

MakcumMalbHOE U30BITOYHOE 1aBJICHHE:
- UcnojiHeHue S8SML

- MCITOJIHEHHUE (PIIaHLIEBOE

- ucnoaHenue Flo-Tap

TeMnepatrypa U3MEPIEMOHN CPEIBI:

- ucnojHeHus ¢nanueBoe U Flo-Tap

- ucrostHeHue S8SML

B03MOXHOCTE YCTAaHOBKH B KOPITYC
OKH BCTPOCHHOI'0 TEPMOMETPaA

Tun BCTpOEHHOT0 TEpMOMETpaA

261 6ap nipu 593 °C
413 6ap (no ANSI class 2500)
100 6ap (mo ANSI class 600)

no 816 °C
no 649 °C
EcTh

Pt100 knacc B (no 3aka3y Pt100
knacc A)

B03MOXHOCTE HHTErPAJIBHOI'O MOHTAXA
| TPAaHCMHTTEpA Nepenaja AaBJICHUs

B03MO0OXXHOCTE H3MEPEHHH 00paTHOrO

IIOTOKA

EcThb

EcTh
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A.4 OcnoBHble xapakTepucTuku Tpyook “ANNUBAR 285”

Tabnuna A.4 - OCHOBHBIE XapakTepUcTUKH TpyOOoK “ANNUBAR 235™

3HaYeHHE

XapaKTepHCTHKH
| U3mepsiemas cpena

I'da3bl, JKHAKOCTH HJIHK 114D

HaumeHoBaHue THIIOpa3Mepa 1(T1), 2 (T2)

IInana3oH BHyTpeHHUX auameTpoB UT:
- TUnopasmep 1 oT 50 1o 200 MM

- THIIOpa3Mep 2 | ot 150 mo 2400 mm™

HUcnonnenusa (ang Bcex tunopasmepoB) | PakLok, ¢ moHTa)kHOM
IUIACTHHOM, THOpHIHBIHN
| (PakLok + mnactuHa)

MaxkcHuMaJILHOE U30BITOYHOE

NaBJICHHE:
- ucnnonueHue Pakl ok oT -40 no 149 °C
- UCIIOJIHEHUE C MJIACTHHOM oT -40 10 454 °C

| -~ UCTIONTHEHHE THOpUAHOE ot -40 no 149 °C
Temneparypa U3MEpPIEMOM CPEIbI:

| - ucnonHeHue PakL ok 19 6ap (mo ANSI class 150)
- UCIIOJIHEHHUE C TJIACTHHOH | 0,6 bap
- HCTIOJIHEHHE THOpUIHOE | 0,6 bap

B03MOXHOCTE YCTAHOBKH B KOPITYC Her
OKH BCTPOEHHOI'0 TEPMOMETPA

Tvnn BCTPOEHHOI0 TEPMOMETPA -

B03MOXHOCTH HHTEIPAITBHOI'O EcThb

MOHTa)Xa TPaHCMHUTTEPA NEpenaaa
| NaBJICHHUS o o

Bo3MoxHOCTb u3MepeHuit oopatHoro | Her

MOTOKA | | o
| IlpuMeganue * no 6000 MM (cienuanbHOE HCHOJIHEHHE)
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INPHJIOKEHMUE b
OINIPEAE/IEHHUE KOOOUIUEHTA PACXOJIA TPYBKH

ANNUBAR
(00s13aTesILHOE)

b.1 Onpeaenenue ko3pPpuuuenrta pacxona o pyboxk ANNUBAR

b.1.1 Omnpenenenue koapduumenta pacxoza o Tpydbok "ANNUBAR
DIAMOND II+”

a) ajisa Tunopasmepa 10

a=C -B+C,. (5.1)

[Ipumevanune — Ilpu pacuere kKo3(puUHEHTA NEPEKPHITUA B
HCIIOJIB3YETCA JIUAMETP BXOAHON KPYIJION TPpyOKH.

6) nsis TMIOpasMepos 15/16, 25/26, 35/36, 45/46
o 1-C, -B

—— . B.2
J1-¢,-(1-C, - By (5:2)

Tabnuua b.1 — Kosdhduuuenter C; 1 C, ana tpybok “ANNUBAR
DIAMOND II+”

KoapduripeHTsl | Tunopasme
25/26 35/36 |

-1,4300 | -1,3416 | -

1,2650 1,2075 | 1_,_2400

b.1.2 Onpeaencuue ko3pduuuenra pacxoaa o Tpyook “ANNUBAR
4857, “ANNUBAR 585” u “ANNUBAR 285

1-C,-B

\/1 ¢, B}

(B.3)

54



Ta6muua b.2 — Koaddunuentel C; u C, mansa tpydbok “ANNUBAR 485 u

“ANNUBAR 285" L
KoagdpuumenTsl Tunopasmep
1 2 3
Ci -1,515 | -1,492 -1,5856
C, 1,4229 1,4179 1,3318

- Tabauua b.3 — Koapduuuentsl C; u C, 1ns Tpybok “ANNUBAR 585”

Ko3dpHIHeHTH! Tunopasmep
11 22 l 44
C, -1,206 | -1,219 | -1,211
| C, 1,127 | 1,168 1,248

b.2. lonyckaercs 3HaueHue Ko3pduUUMEHTa pacxojaa o OpaTb U3
pacyeTHoro Jjucra, nocrasigemoro ¢ Tpyobkoit ANNUBAR (B pacueTHOM
mucte — Annubar Flow Coefficient K).

IIpu MmoHTaxxe Tpyoku ANNUBAR B coOTBETCTBHH C KOHPUIYpaLIUIMH
HUT, npuseacHusiMu B Tabnuue I'.2 Ilpunoxenus I' (MOHTaX B KOJIEHE)
3HaUYCHUE KO3((PUIIMEHTA pacxoja o HeoOXoaumo OpaTh M3 PACUYETHOIO
nucTa, nocrtaBasaemoro ¢ Tpyokoit ANNUBAR.

IIpumepsl pacueTHsix guctoB misg Tpyook “ANNUBAR DIAMOND
II+7 1 “ANNUBAR 485” npusenens! B Ilpunoxennu /1.
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NPHUJIOKEHHUE B
ONNPEJAEJEHUE BHYTPEHHEI'O IUAMETPA T 1 LIMPHUHbI
TPYBKH ANNUBAR

B.1 Onpenesenne payrpensero guamerpa UT npu 20 °C u padoueii
TeMieparypax

B.1.1  Pesynsrar wu3MepeHur = BHyTpeHHero  auamerpa  UT,
BBIIIOJIHEHHBIA B COOTBETCTBUM C MNYHKTOM 6.6.1.3, npuBOAAT K
temneparype 20 °C no dpopMmyie

Dyy=——7F"——==—". B.1
" (B.1)

rac

t,, — TeMIiepaTypa OKpy»Karouiei cpeasl Bo BpeMs usmepenuii D, °C;

K7 — nonpaBoYHbIA KOYPPHUUMEHT HA H3MEHEHHME BHYTPEHHEIO
nuamerpa UT, Bb3sBaHHOE OTIIIOHEHHEM ¢, 0T 20 °C.

Buyrpennun auamerp UT npu pabouck temneparype OnpeaeiatoT I0
bopmyne

D=D20-[1+2’D '(tp[ —20)]=D20'KT (B.2)

roe Kr — nonpaBOYHBIA KOAP@PHUHUEHT HAa HW3MEHEHHME BHYTPEHHETO
nuametpa UT, Bei3BanHOE oTKIOHEHHEM ¢ oT 20 °C.

B.1.2 3HaueHuss TeMnepaTypHoOro Kod(@UUUEHTa  JHUHEHHOIO
paclIMpEeHUs pa3jUYHbIX MATEPUAIOB JUIL IIMPOKOTO  JHara3oHa
TeMIIEPATyp MOr'yT OBITh pacCYMUTaHbI 10 POpMyJic

vy =10%Ja, +10% 1.0, +10° £ q, ], (B.3)

rae d,, d,, d, - IOCTOSAHHbIC KOI()PULIHEHTHI.

3HayeHus1 KOd(P(PHLHMEHTOB d,, d,, A, H COOTBETCTBYIOLIHUE UM

auanasoHsl Temieparyp npuseacHsl B Tabnuue I'.1 Ipunoxenus I' TOCT
8.586.1 wim B Tabnuue B.1 HacTosIEH peKOMEHJALMH.
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B.2 Onpenenenue mupurbl TpyokHu ANNUBAR npu 20 °C w
pafoueHd TeMnepaType
B.2.1 IIupuny tpy6bku ANNUBAR npu 20 °C onpeaensior no

¢opmMmye

d d
dy=——"""—"—=—"2, B.4
® 14y,-t,-20) K, (54)
rac

{,,— TEMIIEpATypa OKPYXaKIIEro BO3ayXa, MPH KOTOPOH NPOBEICHLI

H3MepeHua mupuHsl Tpyokn ANNUBAR, °C;
d, — u3mepeHHas mypuHa Tpyoku ANNUBAR;

Ko — nonpaBOYHBI KOI(PQPUIHMEHT HA HM3MEHEHUE ILIMPHHBI TPYOKHM
ANNUBAR, Bb13BaHHOE OTKIOHEHHeM ¢, ot 20 °C.

B.2.2 Illupuny T1pyOku ANNUBAR npu pabodeir Ttemneparype
OnpeneAtoT 1o popmyJie

d=dy, - l+7,-t, -20)|=d,,-K,, (B.5)

rae Ko — nonpaBo4Hbii KO3(M(PHULUHMEHT HA U3MECHEHUE IIUPHUHBI TPYOKH
ANNUBAR, Be13Ba"HOe oTkiionenrem ¢ ot 20 °C.

B.2.3 3nayeHus TtemmnepaTrypHoro KkoddduiMeHTa JHHEHHOro
pacmupennst Tpyoku ANNUBAR y, paccuuThIBarOT o popMmyie

7, =10% (g, +107 1.4, +10% .1 .q, | (B.6)
rae a,, a,, a, - NOCTOSHHBIE KOIPOUIIMEHTHI.

3HaueHus K03pGULUEHTOB 4, , 4,, A, NpuBeAcHHI B TabiuLe B.1.
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_Tabauna B.1 — 3nayenusa K03(pPHULUHEHTOB

Mapka marepuana TpyOku a, a, a, Huana3oH
ANNUBAR Temmneparyp, “C
Hepxageromass cranp 316 oT -184 no +871

| (S31600/CF8M) 15,2 7,0

| Hastelloy C-276 4,3 1,2 oT +21 no +927
Monel 400 9,1 -4,0 oT -184 no +1093
Amomunni (6063-T6) 9,6 1,3 ot -60 no +300
Hepxaseromas crans 304 10,2 -8,0 oT -268 no +538

Turan (B348 Gr 2
Alloy 800H

0,3

-3,0

PVDF (KYNAR)

ANNUBAR
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NNPUNIOXEHHUE I

NPSIMOJIMHEMHBIE YYACTKH I TPYBOK ANNUBAR

I'.1 HauMmenbwias miMHa nOpaAMOIUHENHBIX YyyacTkoB MT Mexny
TpyOkoii ANNUBAR u OivXxaMIIMMH MECTHBIMH CONPOTHBIIEHUAMH,
pacronoxeHHBIMH o U nocie Tpyoku ANNUBAR, npusenena B tabnune

I'.1.

Tabsuua I'.1 — HauMenpmue [UIHHBI NPSIMOJIMHEHHBIX YYaCTKOB

Howmep |  HawuMmcHbmas nnvHa npaMolnHHeHHoro yyactka MT

CTPOKH 10 TEY_ﬁ_IE_I_fI__ ANNUBAR \ B
Oe3 CO CTPYEBBINPAMHTEIEM (moc

CTPYEBLITIPAMHTE e

TSt TpyO

A A A C | C KH

(u3rm® | (u3rud AN

B BHE NU

IJIOCKO | TJIOCKO BA

CTH CTH I R)

ANNU | ANNU
- BAR) BAR) _
1.

8 10 - - - | 4 I

| 4

4

4
l

4

4

4

4

4

4




Tabnuua I'.1 (mponoinkenue)

|

| Homep
CTPOKH 20 TpyOk ANNUBAR |
Oe3 \

CO CTPYEBBINIPAMHUTEIEM
CTPYEBbINPAMHTE

i

[Ipumeuvanwnsd

I Kj1annasoB) Tabuune I'.1.

TaOmunue I'.1.

3 Jdna MC THnbl KOTOpBIX HE mipuBeneHbl B Tabnuue I'.1, 3Ha4YCHHA HaNMMEHbILEH
AJMHBI NpaMoanHeHoro yyacrka UT nomkHbl ObITh HE MEHEe 3Ha4CHHMH, IPUBEIEHHBIX B

cTpoke 6 tabnuupl I'.1.

HayuMeHsbliag J1vHa npamnnﬂﬂel_‘iﬂom yyactka UT

A’ C i C

A A
(u3ru® | (u3rud
B BHE
IUIOCKC | IUIOCKO
CTH CTH
ANNU | ANNU
o BAR) | BAR)
6.
30 30

et | | - |

B

(mocne
TpYyOKH
ANNU
BAR)

8

1 na MC B BHAE 3anopHbIX, IIAPOBBIX, MPOOKOBBIX M APYrHMX APOCCEIbHBIX
KJIaraHOB, 3HAYCHUA HAMMEHBUIMX AJIMH NpAMOJIMHEHHBIX y4acTKOB UT npuBeacHLI B
CTpOKE 6 (IOJYOTKPBITOE COCTOSHHME KJAMaHOB) U B CTpOKE 1 (OTKPBITOE COCTOSHHE

2 Mg MC B BuMIe Hacoca, BCHTHJIATOPA, PEryJHpPYIOLIEro KianaHa, HJIM HHOIO
YCTPOHCTBA PETYJUPYIOLIETO pacxoh, pacnoaoxeHHoro nepen Tpyokoit ANNUBAR,
3HAYEHMU HAMMEHbLICH JUIMHBI npsaMonuHerHoro y4dactka UT npuseneHs B cTpoke 6

[.2 Haumensmias anuHa npambiXx ydactkoB MT Mexny tTpyOxoi
“ANNUBAR 485” u OmmxalllUMH MECTHBIMH CONPOTHBICHUAMH, s
cneuuanbHoro pexuMma pacnosnoxxeHus ANNUBAR Ha paccrodanum 2D
nocie u3ru6a B 90° (oT ueHTpansHoit ocu UT nepex u3ruboM) npuseacHa

B TaOuile I'.2.
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Tabnuna 1.2 — HauMeHblIne IIMHBI NPSAMOJIMHEHWHBIX Y4YacTKOB JJIA
MOHTaXa «B KojieHe 90°».

Hom MecTHOE CONPOTHBIICHHE Haumenbinas
ep IJINHA

CTpO IPAMOJIMHENHOTO
KH yuacTka UT

| L1 L2

1 OOUHOYHO
€ KOJICHO =
90° HeB | (

IUTOCKOCTH -

YCTaHOBKH | |
TpyOKHU £

ANNUBA .
R -

2 IBa 90°
KOJIEHA B
OJTHOU
[LJIOCKOCTH
(U -
obpa3Has
KOHQUTYp
alys) UK
TPOHHMK B
[IJIOCKOCTH

TpyOKH
ANNUBA

R
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Tabaunua I'.2. (mpoxosnkeHue)

Hom | MecTHoe CONPOTHBIICHHUE Haumenbinas
ep IJIMHA
CTpO [PAMOJIMHEH |
KH | HOr'0 y4acrka
I 3 [LlapoBou
KpaH WU
3a/IBHKKa B
\ [JIOCKOCTH
TpyOKH
ANNUBAR I
-
I 4 F 3aTBOP ]
(3aCII0HKA)
B
| \ MJIOCKOCTH
TpyOKH 5 ‘ 2
ANNUBAR |
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Ta6bnuua I'.2. (MpomoinkeHue)

Hom

cp
CTpO

KH

IBa 90°
KOJICHA B

MecCTHOE CONPOTHUBIICHHE

OIHOH

IIJIOCKOCTH

Che

oOpa3Has
KOH(DUTYpa

I B

IITOCKOCTH

TPYOKH

6 | Jsa90°

i

KOJICHA B

pPa3HbIX

IVTIOCKOCTIAX

' ANNUBAR

HaumeHpIas |
JJIMHA
MPAMOJIMHEH
HOrO y4yacTka
UT

L1 L2

10 2
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Tabnuua I'.2. (okoHYaHHE)

Hom MecTHOE COnpOTHBIIEHHE Haumenbiuas
ep JIUTHHA

CTpO NPAMOJIMHEHUH
KU Oro y4acTka

HUT

7 [IIapoBoi
KpaH WJiM
3aJIBHXKKA

HE B

IJIOCKOCTH

TPpyOKH
ANNUBAR

8 3aTBop
(3aCIOHKa)
HE B
IJIOCKOCTH |

I TpyOKH

ANNUBAR & | l

[IlpumMeyaHHu4

1. Tpyobxy ANNUBAR pacnonaratoT B [IIOCKOCTH U3ruda ¢ HaKIIOHOM
B 1I00YI0 CTOpOHY He Oonee 3°,

2. [IpaMonnHeWHbIE YYACTKH NMPHUBEIAEHBI IS MOJHOCTBIO OTKPBITHIX
KpaHoB. /Jlnd KpaHOB B IPOMEXKYTOYHOM TMIOJIOKEHHMH U )M
peryaupyronux kinamnanos L1 = 16D.

e —— ———
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NPUJIOKEHMUE [
IIPUMEPBI PACYETHBIX JINCTOB TPYBOK ANNUBAR

J1.1 Ilpumep pacuerHoro jJucra Tpyoxu “ANNUBAR 485”
nporpammoii MERLIN

naard 2lo
16
Agenent
O

219

14 »
i)
5.
Fag
by

]

* !
Cob

H‘““__--—__"“““g—_—_—.—““_‘““"—-.—_—_-ﬁ#h*ﬂ_n ___-_----__"““*_—'—-—_*_—“-ﬁ-‘_"-‘ﬂw“—ﬂ__—__d

Raev. 3.04 Diarerich 2ta
Refarsnce:r NE Themer i
Cugtoemar: Emarson P';uEmﬁ Fan
Miadial s L4RLNGOESATHBESLTIOONTR

Filusg: Naturali Gas
ipe Size: ID = ZQO3 D=
—_—— YT
Woa e

i { Os) 2 § oo o o e e o
hw = === ¥ { - } gs = <7 X N hw x PE
£ { <73
Sazcription Te Valu Inits
Units Jonvarsgion Tagrtor iz Q. Gli%é?&i&
LNNUBAR Fleow Ccefficient B L5826
Internai Pipe ﬁlmF&tEI P 203 e
Ease FPressurs Facts: rob i @ 101.32% kPa A
Base Tamperature naet:: =th 1.8174 3 20 ©
Specific Gravity Factor 7y L.2274 SG =  §.8638
EBiloxckage B D.a%4y
MK NREM MIN UNLTE
Fiowrate QB 45270 . ¢ 38362 20053, 4 NM3/H
Salculation <onstant o 343.%24 343.,9%5¢ 343.95%
Pipe Reynolds Numbsy R STRGEO0 £451400 31LeC0D
Rod Raeynolds Number Ed? 427330 23710 230100
Flowing Velocity FE 12.06 L2732 6.4%1 m/esT
Sag EXpansicon Factox Y& $.99938 0.993%% 0.38539%
FLlowing Visgcosity = 0.012 Centipolse
Flowing Temperature TE 42 C
Flowing Temp Factor o f G.9382
Ruperonprss. Facto Fow 1.803%
Thermzl EXpangion Fa Fad i, 0008
Flowing Density o 28,28 kg /m3
Flowing Fressure 2 3%8Z.7 kPa A
Differential Pressure hw 5,280 3.472 1.7013 kPA
Calibrated Flow Range 3 NM3 S/ H
Span {(4-213 ma cutput) 93870 .8
LiMITHE
Cugstomer Design P % T 3% kgicems G & 45 <&
Max Rllowalzle DP: 4.1 kP& g 45 O
PIiow At Max Allowablis UER: iTe 780 KMI/H
Naturali Fregusnoy: &2 0 28
Kake Fredqusnoy: 124 CES 3 NermFlow
Max Allowable Prasssurs: 8L 4 kgfowl G % 45 ©
and Tencerxture: 28U C

This Rﬁﬁ?ﬁ&& provides annual savings up to:

in comparizon tar Crifice Plate
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.2 Ilpumep pacyerHoro Jucra Tpyokn “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: 485G0300CHPS1T10003QC7
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: Horizontal
Electronics Mounting: Flange Type: Compression/Threaded Connection
Max. Allow. Prassure@Temp.. 98 7329 Bar-g 40 C 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 C Base Temperature: 20.00 C
Absolute Viscosity: 0.01100 cP
Isentropic Exponent: 1.37000
Compressibility at Flow: 0.920783 Base Compressibility: 0.997975
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 xPa Pipe Reynolds Number {Full Scale): 5626122

Structural Limit {(DP). 372.963 xPa Gas Expansion Facior: 0.9995

Structural Limit {Flow): 58351.87 Nm3/hr  Permanent Pressure Loss:
Minimum Accurate Flow: 476.6991 Nmamnr at Normal Flow: 6.688 kPa
Resonant Frequency: 1612.16 Hz at Maximum Flow: 8.465 kPa
Wake Frec : 578,634 Hz Velocity at Max Flow: 26.738 misec

NOTES

This report is provided according to the terms and conditions of the Instrument Toolkit{TM) End-Use Customer License Agreement.

Version: 3.0 (Build111C Printed On:
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.3 Ilpumep pacdyeTHOro JIHCTA KOMILIEKCHOTO pacxogoMepa
3051SFA (conepxamero Tpyoxky “ANNUBAR 485”) nporpammon
Toolkit'"

Jluct.1 u3 2;

Model 3051SFA Annubar Flowmeter Rosemount Inc.
CONFIGURATION DATA SHEET (Required with order)
CUsiomen: PO¥
Modet Mo {3051 SFADG240ZCHPSIT 10032001 AQCTOAJEQAE1DATAI00]
Line ltem:
Iﬂulput information: {Software Sclectabbe)
Pressura lJnis = kPa Output = Lingar | (Defaull = Linsar)
Range Pomnls: Temp. Uniis = Deg C | iDefault = Leg C}
4mA = 0.000 Damping = 0.40 | {0-60 sec., Default = 0.4 sac )
20mA = H1

|iaqging information:

Hardware Tag (Pearmanent):
Hardware Tag {Wired).

Slandard Scoftware Tﬁt I —
?un:mltt-r Informatlon:
Dascriplor; (16 charscters maximum)
Message: {32 characters maximum]
Date: {Default is date of calibration [dd/mmmyyy}
M eotar information:

Meter indicator.  |30515 None

Signai Selection:
X 4-20 mA with aimultanaous digital signad based on HART peotocol (Defaiilt)
Bursl mode of HART dagital process vanabe
Burst mode pulpat opbions: {(Choose only one)
Primary variable {Oefault)
Primary variable in percent of ranga and mA
Al dynamic vanablés N engneenng unds
_ All dhynamic vanai#es in engineering unils and the primary variable mA value
L . Multdrop Communication (Default address = 1) Transmitter address (1-15]: 0 {Defauii address = 0 when Multidrop is NOT salacted)
Security information:
Wrile Protecd (OneOff) Off iDefault = OFF) Local 2ero and Span: Enabled {Defaut = ENABLED)

Anailog Output Alarm and Saturation Signal Levels:

Cusiom: Low Alamm: {<=| 3.80 A} Low Saturation: { | 270 mA}
High Alamm: (>=| 20.20 M) High Saturation: ( | 20.10 )
NOTE: For Cuslom values: {Low Alarm vakie must be between 3.8 and 3 6. Low Saturation value must be between 3.9 and 3.7. Low Alarm must be 0. 1maA kower than the Low Saturation value.
High Alarm vakse musl be batwean 20.2 and 23.0. High Saturaton value must be between 20 1 and 21.5. High Alarm must be at keast (. 3imA higher than the High Saturation vahue).

Alarm Values: Values (mA] the fransmitier ouipus if it detecls a gross malfunction condibon.
Saturaton Values: Vakes {[mA] the ransmitter outpul salurates if appied pressure goes putside the 4-20 mA range.

Standang: Low Alamm: {<=1.7% ma} Hgh Alarm: {(>=21.753 mA) Low Saburabon: (1.9 mA) High Saturation: {208 mA) {Default selection)
MAMUR ME43: Low Alarm: {<=3.6 mA) High Alamm; {>=22 5 mA} Low Saluration; (3.8 mA) High Saluration: (20.5 mA)

Process Variable Asslgnments. (Model 275 displays as the Process Variable)

Pomary Vanable = |Huixoyemnepa MCIONHBHWE 38 WEM {Default = Scased Vanable) Tertiary Variable = {Default = Device Temperatwe)
Secondary Vanable = (Default = Measured Pressure)
Scaled Pressure Dutpit Information:
Transter Funchion = Square Root | (Default = Sq. Rool) Scaled Units = MW & char max)
Linear Scabed Varlable (with Linear ﬂwun only): Squars Root Scaled Varlable {(with Square Root optlon only):
Low pressure valse = 9395959 {Pressure Unils) Low pressure vake = L {Pressure Units)
High pressure vakie = 9995529 [Pressure Units) High pressure value = 61 {Prassura Units)
Low scaked value = 955599 {Scaled Lnits) Low scaled value = L (Scaked Unils}
High scaled valua = 9995639 [Scaled Unils) High scaled value = 32000 {Scalked Unils}
Linear Offse = OS5 e 80 {Pressure Uniis) Low Flew Cut  On f Off: On {Dafaul = O
Value = 2133.33 {Scaked Units)

Range Valuss [used whan scaled variabile is s#t to primary variable):
LRV = 0 (Scaled Unit) (7 char max) URY = J2H00 {Scaled Unit) {7 char max}

Yersion: 3.0 (Buid155F)
Procsss Alert Ssipoints:
Procass Alert Setpoints are vakses set by the user where the transmitter outputs a HART message and meter display information when the
applied pressure or iemperature goes outside the designed range. The pressure values are kmited Lo the range of ihe transmiiter.
Pressure Process Alerl [HART signal only): Alerl OnfOIf - O {Default = O Low Alert = High Alert =
Nate: LRL =< Low Alert value =< High Alert value =< URL

Temperature Process Alert (HART signal only): Aler] OnfOf O {Defaull = O Low Alert = High Alert =
Note: 40 deg C == Low Alert value =< ** High Alert value =< 85 deq C
“* must have a 5 deg C difference

_

Primary Element Info:
Model Na: 51 SFADG2AZCHPSITI0032AA1 ASQCTQEJSOAE 1DATAID)S
Product Type:  Pak-Lok

Calibrated Hﬂngu:
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Jlucr.2 u3 2:

Model 3051SFA Annubar Flowmeter
CONFIGURATION DATA SHEET (Required with order}

Rosemount Inc.

[Natural Gas Warksheeat

Dwatail Characterizahon Method [AGAR 1997)

CH4
N2
co2
CZ2HE
£3HE
H20
H2E

H2
co
o2
C4H10
C4H10
CiH12
CHHYZ

CBH18
CYHI1R
CBH18
CIH2)
C10H22
Hea

A

{1} The summation if I-Butane and n-Butane cannol axcesed 6 percent
(2} The summalion of FPanane and n-FPentame cannol exceed 4 percent

Methang mole %
Nilrogen male %

Carbon Dinvide moda %
Ethane mole "%

Fropane mode %%

Water mole %

Hydroger Sulfide mole 5

Hydrogen mole %
Carbon Monoxice mole 9%
Creyipen mode %%

I-Buiane mole %
n-Butare mole %
I-Pentans mole %
n-Fartans mole %

Hexana mole %
M-Heptane mode %
n-Octane moke %
r-MNonane mele %
n-Decanes mole %
Halium mole %
Argon mocla %%

Gross Charactenzabon Method, Option 1 (AGA2 Gr-Hv-C02)

Specific Gravity @ 14.73 psia and BOF
Volumetric Gross Heating Value @

Carbon Dioxide moke %
Hydrogen mole %
Carbon Moncxide male %

&ross Characlerization Method, Option 2 {AGAB Gr-CO2-N2}

Specific Gravity @ 1473 pgiaand 60 F
Carban Dhoxide mole %

Nitrogen mete %

Hydrogen mole %
Carbon Monoxide mole %

For Rosemount Intemnal Use Onky

Thetmal Expansion Factor
Gas Expansion Factor:

Input Data:
Fluid Type: ras Fhuid Descrphon: NG _0. 582 kghim3
Cperating Pressure:; 48 bar-a Base Pressure: 104,325 hPa-a
Operating Temperabhame: 10 c Baze Temperaturs: 20 C
Absolute Viscosity: 010263 P Base Comprassibiity: 0.998p44a
Isentropic Exponent. 1.3 Base Density. 0.682 a3
Cperating Compressibifity: 0897236 Alrryspliuand Prassns: 100 kFa-a
Operating Density. 7. 07032 Krim}
Max Pressure @ Design Temperature: 100, 234501 bar-a v, 20 C
Max Temperature: 260 L
Flow Rates Temperatures Pressures
Mmimoum . §50.000 Smimin -5.00 C 40.000 bar-a
Normal: 10000 OO} ESmY¥min 10.00 c 48,000 bar-a
Maxmum: M0 _000 SmYmin 20.00 c 51.000 bar-a
Full ScaleDesign: 000 000 SmY¥min 20.00 C 52.000 bar-a
Spoal Length:
QDS — |
Pipe Information:
Line Size/Schedule |24 madma (GO0 wwy JNo Detauits V¥ ak Thickness: 10.000 o
OR §10.000 mm [Measumd | D irecommended for Annubar - required for manufacture )
I opM3onTanLHan
Materials of Construction
Fipe Material: Caryon Steel
Pamary Element Matenal. 316 Stainleas Steod
Calculated Data: (Carculation Parformad at Normal Conditions}
Generated DP: Permanent Pressure Loss;
at Min Flow: 1025162 %Pa
at Normat Flow: 5956 kPa at Normal Flow: 2.51t kPa
at Max Flow: £3 60035 kPa at Maxmmum Flow: 5499 kPa
at Full Scake Flow: 60.985 kP2
Mirmum Accurate (Flow): 54623 SmYmin Rod Reynalds Nurber (Normal ): 16221
Structural Lamit {BF): 101.488 kPa Fipe Heynolds Number (Full Scale). 71949799
Structural Limit {Flow): 81280.562 Sm¥min Flow Coafficzent; 0.5845%
Vedocity at Max Flow: 102.916 Wenc K Facior:

Rase Condibons

Mole valid Ranpea
0-100 percant
0100 petcent
0-100 percent
0= 100 pattenl
0-12 pament
O-Dwrw Frinl

J- 100 perceni

L G

G- 100 percent
{-3.0 perceni

=21 percenl

-6 parcent (1)
{16 parcant (1)
O-d percent (2)
04 parcant (2)

A AtFER

0-Dew Poind
O-Dew Foinl
0-Daw Foinl
0-Dew Poirl
O-Daw Poinl
0-3.80 percent
0-1.0 parcan

FERALLAR

Sales Owder:

Cont. Admin_

NOTES:

WARNINGS:

| Eﬂew:

Vahd Hange

0.554-0 BY

BTUSSCF 477 - 1150 BTU/SCF

0-30 percent
0-10 percent

0-3 percent
Valkd Range

E g

0.554-0.87
0-30 cercen
O-50 percent
0-10 percent
0-3 percem

EEFR

Line [tem#;

Linit ID #.
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NPHJIOXEHHUE E
INNPUMEPHI PACUHETA USMEPEHMHS PACXOJA

E.1 IIpumep pacuera pacxoaa NPHPOAHOro rasa /sl TpPyOxu

ANNUBAR
HUcxoauple NaHHBIE U pacyeT pacxofa MPHPOAHOIO ra3a NpHUBEIEHBI B

tabnumax E.1.1 - E.1.2.

Tab6numna E.l.]1 - McxonHsie 1aHHBIE

HauMeHOBaHHE BEIIHYHHEBI Y CIIOBHOE EnvHuna 3HauyeHue
| obo3nayeHHe BCJIMYUHBI

Tpybka ANNUBAR ANNUBAR 485 Tumnopa3smep |
| IHupuxa TPyOKH dsp M 0,014986
| ANNUBAR ) _
Buytpennuii nuametp UT Dy M | 0,203
MarepHnan, U3 KOTOpOro Hepaxaperomas ctais 316
H3rOTOBJICHA TpyOKa
ANNUBAR | - -
Martepuan, u3 KOTOpOro ctasib 20
n3rorosnaeH UT L .
[ImoTHOCTE  mpHpPOAHOrO Pe KI/M 0,72
rasa TIIpH CTaHIApPTHBIX
CIIOBHAX
MossipHas nonsd a3ora X %o 2,1

MosnapHas [oas AHOKCHAA X, % 0,7
nepoaa -

MeToz pacueTa Nx-19mox. (no TOCT 30319.2)

ko3¢ duiHeHTa
COKHMAEMOCTH

Oke ANNUBAR

[lepenan  pmaBseHHS ' Ha . AP I1a | 1500

HN36p1TOYHOE TaBJICHHE | P, Ma 210000

MPOJIHOTO ra3sa
bapoMerpuueckoe Ps I1a 99500
JABJICHHE —

Al R E—
TeMnepaTtypa npHpOAHOTO ! °C 5
ra3a |
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H—

0003Haue
HHE

KoadduuueHnr, yduutpiBaOINHT
W3MECHEHHE LIHPHHBI TPYOKH

ANNUBAR, BBI3BAHHOE |

rKO

~Taobnuuma E.1.2 - Pacuer pacxona cpenbl ]
PaccuuTeIBaEMBIC BETHYHHBI YcnosHo | EauHuna O003HaYeHHEe ]
e BEJIHYHHBI CTaHapTa 5|

OTKJIOHEHHUEM TEMIIEPATYPhI
npupoaHoro raza ot 20 °C

Hupuua TpyOkn ANNUBAR

Inpu padoueH TeMneparype
oo 1%

[MIYHKTA
I - ¢opMmyia
(B.5)

HOMED
dopMysisl  HIH

d

3HaueHmne

d M dopmyna
B.5

0,99977

0,014983

Ko>dpuuuesT, y4YHTHIBAIOIIHM dbopmyna
n3McHeHne  auaMerpa  UT, (B.2) 0,99983
BEI3BAHHOC OTKJIOHECHHEM
TEMIIEPATypbl IPUPOJAHOro rasa
ot 20 °C o I __I _J __|
Bayrpenuuii nnamerp UT npu | D M ¢bopmyna 0,202966
abouei TeMIeparype ] B.2)
CteneHsb nepekpbiTus | B _l_- dopmyna 0,093988_]
MONEPEYHOTO CCUYCHHA I (3.3)
U3MECPUTENBHOIO
OompoBoma |
AbcomoTHOE nasjieHue | P ITa ¢hopMyna 309500
NPHUPOJHOrO rasa I ;6.1) __A_I
TepmoguHamuueckass temnepa- | T K ¢opmyna 278,15
a MpUpPOJHOro raza (6.4 B )
Kosbduuuenr  cxumaemocth | K : TOCT 0,994575 |
IPUPOIHOIO rasa 30319.1
‘L [opmyna
7
[InoTHOCTH NPHPOAHOro rasa p I KT/M I'OCT 2,330504
30319.1
' [bopmyna
| ) _ ERG) _
IToxazarenbs aaguabaThl IPpUPOI- | K _—-l - I'OCT 1,30186
HOI'0 rasza 30319.1 l
[dopmyia
I f
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Ta6nuua E.1.2 - Pacder pacxona cpensl (TIpoaoKeHHeE)

71

PaccunThIBaEMEIE BEIMYHHE] YcnorHoe | Exunnua O603HaucHHE 3naueHne
0603HaYeHHEe | BETHYHHBDI CTAHAApTa H
HoMep POpPMYNEI
a _ ,_ HJIH NTYHKTa B I
KoapduuueHr g - dopMyna 0,99939
aCIIMpEHUs o | (5.10)
KoapduuneHr pacxona 7. - ¢dopmyna (b.3) |— 0,5926
my6xn ANNUBAR | e 1
OOBLeMHBIH pacxon | g. M/ ¢opmyna (5.9) | 2,22529
HPHPOAHOTO rasa, !
IIPUBEICHHBIN K
CTaHJIApTHBIM YCIOBHAM | _| . ] |
JIunaMuuyeckas BA3KOCTh Ila'c ['OCT 30319.1 | 10,46-10
17,
IIPUPOHOro rasa | [bopmynia I °
1 (45)] |
Yucno PenHonpaca | Re,yq - I dopmyna (3.1) | 70896




E.2 Ilpumep pacuera pacxoaa Ieperperoro mapa ajs TPYOKH
ANNUBAR

HcxonHble gaHHbIE H pacyeT pacxo[a IMEepPEerpeToro mapa IpUBEICHbI B
tabauuax E.2.1 - E2.2.

Tabnuuma E.2.1-Hcxoauble naHHele

F—HaHMeHOBaHHe BEJINYUHEI YciioBHOE T Epuauna 3HAYCHHE
B . - 0003HAYECHHE | BEJIHYHHEI )
Tpy6xa ANNUBAR | ANNUBAR 485 Tunopasmep 2

HInpnua TpyOxu d>o M 0,026924
ANNUBAR

Bryrpennui nuamerp UT l__ Do M 0,507
Marepuai, U3 KOTOpOro Hepxageromas crans 304
M3rOTOBJICHA TPyOKa

ANNUBAR

Marepuai, u3 KoToporo
H3rotosjieH M1

Ilepenan J];aBJIeHH_;I_I-{a AP Ila
I Tpyoke ANNUBAR -

AOcComoTIIOE NaBJICHHE | P Ila

[eperpeToro napa | L
Temneparypa neperperoro t °C
| naza l

‘ o ~ crams 20 |
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Ta6nuuna E.2.2 - Pacuer pacxona cpeapl

PaccuuThIBaeMbI€¢ BETHYHHE] YcioBHOE Eannaulg ] O003Ha4YeHHe 3uauenue
obo3HauYeHHE a CTaHZApTa U HOMEP
BEJIUYH ¢hopMy bl HITH
HBbl [ __HYHKTH

Kosdduuenr, Ko - dbopmyna (B.5) 1,003876
YYHTHIBAIOILMI H3-
MEHEHHEC ILIUPHHBI
TpyOku ANNUBAR,
BbI3BAHHOE OTKJIOHCHHEM
TEMIIEPATYPHI
IIpUpOIHOro raza ot 20 |
°C
[ITupuua TpyOxu d M dbopmyia (B.5) 0,027028
ANNUBAR npu

aboueil TeMrneparype |
Koadduumenr, Kr dbopmya (B.2) 1,002947
YYUTHIBAKOILUN H3-
MEHEHUe quaMeTpa UT,
BBI3BAHHOE OTKJIOHEHHEM
TEMIIEPATYPbI IPUPO/I-
Horo ra3a ot 20 °C o
BryTpenHuii inameTp D M dopmyna (B.2) 0,508494
HUT npu paboueii
TEeMIepaType - L
CtencHb nepeKkpouITUS B - gopmyna (3.3) 0.067677
MOTICPESYHOTO CCUECHHUS
U3MEPHUTEIBLHOTO

6onpoBoa | -
[InoTHOCTE neperpeToro p kr/Mm> | TCCCII MP 147 2.97294
napa - |
‘ [okasaTens annaGaThl K - | TCCCOMP 147 |  1.30226

MeperpeToro napa
Koadpdunuenr £ - dbopmyna (5.10) 0.99951
DACIHHPCHHS
Koadpduuuent pacxona a - ¢opmyna (b.3) 0,60684

yOxku ANNUBAR L ) ]
MaccoBbli pacxon On Kr/C dbopmyna (5.3) 15,01751
[IEPETPETOro nmapa | |
JIMHAMHYECKAs BA3KOCTD P Ma'c | TCCCOMP 147 | 18.103-10°
MEePErpeToro napa - _
Hucno PeitHonpaca _| ~ Reyoq _T - (opmyiia (3.1) 110407
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HayuHoe n3naHue

I'ocyaapcTBeHHas cHCTeMa of0ecrevyeHust eIMHCTBA H3MepPeHHH

PACXOJ 1 KOJIMYECTBO XKUJIKOCTEH M I'A3OB.
METOJIUKA NBMEPEHUH C MTOMOIIBIO OCPEJIHSAIOINX
HATIOPHBIX TPYBOK “ANNUBAR DIAMOND II+”,
“ANNUBAR 285”, “ANNUBAR 4857, “ANNUBAR 585”
OCHOBHbBIE NOJIOXKEHUA

MM 2667 - 2011

ITognmucano B riedars 25.11.2011 r. Popmart 145x208.
Tupax 200 3k3. 3aka3 2511/2011
HN3pnatensctBo AHO «PCK-KoHcanTuam)
119361, r. Mockea, yn. O3épHad, 46; www.rsk-kK.ru



