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1.0 General
1.0 O0mue cBegeHus

1.1 Introduction

1.1 BBenenue

This document specifies the VCTV series Venturi tubes method of use (installation and operating
conditions) of Venturi tubes when they are inserted in a conduit running full to determine the flow rate of
the fluid flowing in the conduit.

B naHHOM TOKYMEHTE MPUBOAUTCS OMHMCaHUE crioco0a mpuMeHeHus Tpyook Bentypu cepun VCTV
(YcrmoBHsl YCTAaHOBKM M SKCIUTyaTallMH) MPH X Pa3MEIICHHH B MOJHOCTHIO HAIIOIHEHHOM TPYyOOMIpPOBOIE
JUIsL OTIPECNICHHS pacXo/ia KHUKOCTH, IPOTEKAIOIIEH 110 TpyOOIpoBOIY.

This document also provides background information for calculating the flow rate and is applicable in
conjunction with the requirements given in ISO 5167.

Taxke B MOKyMEHTE NIPUBOAMTCS CIpaBodHas HWH(opMamust Il pacdera pacxona, KOTopas
MIPUMEHSIETCS] B COBOKYITHOCTH C TpeOOBaHUSIMU, U3I0XKEHHBIMU B cTannapre [SO 5167.

This document is applicable only to Venturi tubes in which the flow remains subsonic throughout the
measuring section and where the fluid can be considered as single-phase. In addition, Venturi tubes can
only be used uncalibrated in accordance with this standard within specified limits of pipe size, roughness,
diameter ratio and Reynolds number, or alternatively they can be used across their calibrated range. This
document is not applicable to the measurement of pulsating flow. It does not cover the use of uncalibrated
Venturi tubes in pipes sized less than 50 mm or more than 1200 mm

Hacrosimuii JOKyMEHT OTHOCHUTCS TOJNBKO K TpyOkam BeHTypu, B KOTOPBIX HOTOK OCTAaeTCs
JO3BYKOBBIM Ha BCEM NPOTSDKEHHH y4acTKa M3MEPEHHUS U T/Ie )KUAKOCTh MOXKHO CUUTATh OAHO(a3HOM.
[Momumo sTOTO, TPYOKH BEHTYpH MOKHO HCIIONIB30BaTh O€3 MPOBEICHUS KaIHOPOBKH B COOTBETCTBUU C
HACTOSIIIAM CTaHIAPTOM TOJIFKO B paMKaX OINPEIENICHHBIX IPEIEIOB pasMepa TPyOHl, IIEpOXOBATOCTH,
COOTHOILCHUSI TUaMeTPOB W uHcia PeiiHomblca, OO k€ HMX MOXHO HCIIOJB30BaTh B IIpeneiax
KanuOpoBaHHOTO Juana3oHa. HacTosmuii JOKYMEHT He paclpocTpaHseTcs Ha H3MepeHHe
MyJBCUPYIOIIET0 MOTOKa. B HeM He paccMaTpuBaeTcsl HCIOJb30BaHUE HEKATMOPOBAHHBIX TPYOOK
BenTtypu B Tpybax pazmepom meree 50 MM nnu 6onee 1200 mm.

This document deals with the three types of classical Venturi tubes:

B 1aHHOM TOKYMEHTE pacCMaTPHBAIOTCS TPU THIIA KJIACCUYECKUX TPYOOK BeHtypu:

a) “as cast”;

a) "Jlutsie";

b)  machined;

0)  Mexanudecku 0OpabOTaHHbIE;

C) fabricated (also known as “rough-welded sheet-iron”).

B) UsroroBiieHHBIE (TaK)Ke U3BECTHBIC KaK «CBAPHBIC U3 TOHKOJIUCTOBOU CTaJIN).

1.2 Principles Of Operation
1.2 IIpuHIUIE paboThI

The principle of the method of measurement is based on the installation of a Venturi tube into a
pipeline in which a fluid is running full. A static pressure difference exists between the upstream section
and the throat section of the device. Venturi tube geometries and designs have been extensively tested
across a wide range of flow conditions and shown to have a reproducible value of the discharge coefficient,
C, within a given uncertainty.

[puHimn MeTo1a U3MEPEHHS COCTOUT B YCTAHOBKE TpyOKHu BeHTypu B TPyOOIPOBOI, IO KOTOPOMY

IIPOTEKAET XKUJIKOCTb. Mexkay BEpXHEH 4acThlO0 YCTPOICTBA M €ro IOPJOBHHOM BO3HUKAeT pa3HUIA
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CTaTHYeCKoro maBieHus. PopMa M KOHCTPYKIUS TpyOOK BeHTypw OBIIM TIIATETHHO NPOBEPEHBI B
IIMPOKOM JHAIIA30HE YCIOBHH ITOTOKA M MTOKa3aJM BOCIPOU3BOIUMOE 3HaUCHHE KO3 (HUIIMEHTa pacxoaa
C B npenenax 3aJaHHOH OIPEIIHOCTH.

1.3 Field of application

1.3 Ob6nactb npuMeHEHUs
1.3.1 General

1.3.1 OO01ue cBegeHns

The field of application of the classical Venturi tubes dealt with in this document depends on the way
in which they are manufactured.

OG6nacTe HpUMEHEHHs KIACCHMYeCKHX TPYOOK BeHTypH, OmMCaHHBIX B HACTOSIIEM JOKyMEHTE,
3aBHCHUT OT CIIOCO0a X U3TOTOBJICHHUSI.

Three types of standard classical Venturi tube are specified according to the method of manufacture of
the internal surface of the entrance cone and the profile at the intersection of the entrance cone and the
throat. These three methods of manufacture (and hence roughness) are described in 1.3.2 to 1.3.4, and the
resulting Venturi tubes have somewhat different characteristics.

B 3aBucuMoCTH OT criocoba M3rOTOBJICHHUSI BHYTPEHHEH ITOBEPXHOCTH BXOAHOIO KOHYCa M Ipoduiis
Ha MepeceYeHHH BXOJHOTO0 KOHYyCa M TOPJIOBHMHBI PA3MYarOT TPU THIIA CTAHJAPTHBIX KIACCHYECKHX
Tpybok Bentypu. Onmcanue 3THX Tpex CIoco0OB M3rOTOBJIEHHS (U, CICIOBATENbHO, LIEPOXOBATOCTH)
npuBesieHo B myHKTax 1.3.2—1.3.4, a M3roToBICHHBIC TAKUM 00pa3oM TpyOkHu BeHTypH UMEIOT HEKOTOpEIE
OTJINYUS B XapaKTEPUCTUKAX.

There are limits given for the roughness of the internal surfaces and the Reynolds number for each
type.

Jns kakgoro THIA yKa3aHBl IMpeeNbl MIEPOXOBATOCTH BHYTPCHHUX IOBEPXHOCTEH M UHCIA

Petinonnca.
1.3.2 Classical Venturi tube with an “as cast” convergent section
1.3.2 Kuaaccnueckast TpyOka BeHTYpH ¢ «IMTBIM» CYKAIOIMMCS y4aCTKOM

This is a classical Venturi tube made by casting in a sand mould, or by other methods which leave a
finish on the surface of the convergent section similar to that produced by sand casting. The throat is
machined and the junctions between the cylinders and the convergent and divergent sections are rounded.

Ot0 Kimaccmyeckas TpyOka BeHTypu, oTimBaeMmas B IecHaHOW JHTEHHON (opMme WIH IpyrAMH
METOJaMH, MpPHU KOTOPBIX ITIOBEPXHOCTH CY)KAIOIIErocs yJacTKa ITONYyYaeTcs aHAIOTUYHOW TOH, dYTO
MOJIy4aeTcs IPH JINThE B IecyaHyro popmy. ['opnoBruHa oOpadaTrIiBacTCs HA CTaHKE, @ COSANHEHUS MEKIY
MWITHHIPAMH U CYKAIOIIEHCS U paCIIUPSIOICHCS YIaCTKaMH 3aKPYTIICHBL.

These classical Venturi tubes can be used in pipes of diameter between 100 mm and 800 mm and with
diameter ratios § between 0,3 and 0,75 inclusive.

Taxue kmaccudeckue TpyOKH BeHTypH MOTYT HCHOIB30BaThCs B TpyOax auamerpom ot 100 no 800

MM U ¢ COOTHOIIeHUEM quameTpoB B ot 0,3 1o 0,75 BKIOYUTETHHO.

1.3.3 Classical Venturi tube with a machined convergent section
1.3.3 Knaccuueckasn TpyOka BeHTypm ¢ MexaHuYecKH OOpa0OTAHHBIM CY:KAIOIIUMCSI
Y4aCTKOM

This is a classical Venturi tube cast or fabricated as in 1.3.2 but in which the convergent section is
machined as are the throat and the entrance cylinder. The junctions between the cylinders and the
convergent and divergent sections may or may not be rounded. These classical Venturi tubes can be used in
pipes of diameter between 50 mm and 350 mm and with diameter ratios B between 0,4 and 0,75 inclusive.
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Takas xmaccudeckas TpyOka BeHTypH OTIMBaeTcsi WM M3TOTaBIMBACTCS, KAK OIMCAHO B ITyHKTE
1.3.2, HO ee Cy’KalOLIUMCS Y4YacTOK, FOPJOBMHA W BXOJHOW HWIMHJpP IOJBEPraloTCcsd MEXaHHUYECKOU
obpaboTke. CoeMHEHUS MEXIY IWIMHIAPAMH M CY)KAIOIIMMCS U PACHIMPSIONIMMCS Y9aCTKaMH MOTYT
OBITh 3aKpyTJIeHBl WM HeT. Takue KiIacCH4YecKHe TPyOKHM BeHTypH MOTYT HCIOJIb30BaThCs B TpyOax

nuametpoM ot 50 1o 350 MM U ¢ cooTHoeHreM nuameTpoB B ot 0,4 10 0,75 BKIFOUHTEIBHO.

1.34 Classical Venturi tube with a fabricated convergent section

1.3.4
This is a classical Venturi tube normally fabricated by rolling sheet iron (or an alternative sheet

Kiaaccnyeckast Tpyoka BeHTYpH ¢ H3rO0TOBJIEHHBIM CYKAIOIIMMCS YYACTKOM

material) to form the sections of the Venturi tube, welding to complete the cylindrical, convergent and
divergent sections, and then welding these together. For larger sizes it may not be machined if the tolerance
required in ISO5167.4-2022 can be achieved, but in the smaller sizes the throat is machined. These
classical Venturi tubes can be used in pipes of diameter between 200 mm and 1200 mm and with diameter
ratios § between 0,4 and 0,7 inclusive.

Hannas kmaccudeckas TpyOka BeHTypH OOBIYHO WM3TOTaBIMBACTCS ITIOCPEACTBOM IPOKATKH
TOHKOJIUCTOBOM CTanu (WM JPYroro JIMCTOBOTO Marephana) Ui (OPMUPOBAHHS YIaCTKOB TPYOKH
BenTypu, cBapku IUIs 3aBEepUICHUS MHJIMHAPHYCCKHUX, CYKAIOIIUXCS M PACIIMPSIONINXCS YYacTKOB, a
3aTeM CBapKH BCEX ITUX y4aCTKOB Mex 1y co0oii. /st 00p1IMX pa3MepoB TpyOKa MOXKET He T0/IBepraThCs
MEXaHW4YeCKol 00paboTke, TpU YCIOBHH COOJIOJCHHUA JIOIMYCKOB, TpeOyeMBIX CTaHIApTOM
ISO5167.4-2022, omHako /Uil MEHBIIUX Pa3MEPOB TOPJIOBHHA IMOJIBEPracTcd MEXaHUIECKOH oOpaboTKe.
Taxkue knaccuueckue TpyOKku BeHTypu MOryT ncnonb3oBatbes B TpyOax auamerpom ot 200 10 1200 MM u
¢ cootHomreHreM nuameTpos B ot 0,4 1o 0,7 BKIIOYHTENEHO.

Figure 1— Geometric profile of the classical Venturi tube

Pucynox 1 — I'eomerpudeckuii nmpoduiib Kiiaccudeckoit Tpyoku BenTypu
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2 conical convergent section B

1 entrance cylinder A
1 BxomHoit nunuHap A

4 conical divergent section E

4 KoHWYeCKHI pacIIupsIIOIUACs
yuyacTok E

6 upstream pressure tapping(s)

6 OTOOpHUK NTaBIEHUS TIepe/T
3IIEMEHTOM

2 Konnueckuii Cy>KaroIuncs
y4yacTok B

5 connecting planes
5 CoeAMHUTEINBHBIC INIOCKOCTH

7 throat pressure tapping(s)
7 OTOOpHUK NaBIEHUS B
TOPJIOBUHE

3 cylindrical throat C
3 unmuaapuyeckas ropioBuHa C
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2.0 Features
2.0 XapakTepucTHKHA

2.1 Uncertainty of the discharge coefficient, C

2.1 HeompenenenHocts ko3¢ duruenta pacxoaa, C

2.11 Cast
2.11 JIuToii yuacTok
1 [
ReD C Uncertainty % ,
Heonpenenennoctsb, %
4x10* 0,957 2,5
6x10* 0,966 2
1x10° 0,976 1,5
1.5x10° 0,982 1
2.1.2 Machined convergent section
2.1.2 Mexanunvyeckn 00padoOTAHHBIN CYKAIMIUIICH YIACTOK
31 [
ReD C Uncertainty %
HeonpenenenHocts, %
5%10% 0,970 3
1x10° 0,977 2.5
2x103 0,992 2.5
3x10%® 0,998 1,5
5%10°to 10°
ot 5x10° go 10° 0,995 !
10° to 2x10° 1 )
ot 10° mo 2x10°
6 8
2x10°to 10 1,010 3

ot 2x10% 10 108

1 For low Reynolds numbers, the spread of the experimental results is not a Gaussian distribution, the mean
deviation of results smaller than the mean value of C being greater than that of greater values.

1 IIpu mansix uucnax PeliHonbzca pacnpeiesieHue MOIy4YEeHHBIX SKCIIEPUMEHTAIbHBIX PE3YIbTATOB HE
SIBIIETCS pacipeneneHueM mo ['ayccy, mpu 3ToM cpeHee OTKIOHEHHE Pe3yIbTaTOB, KOTOPHIC MEHBIIE CPEIHETO
3HayeHus C, 6oublie, YeM OTKIIOHEHHE Pe3yJIbTaTOB, OOJBIINX 10 BEINYHHE.

2 IfB>0,67, there is a difference between the values of discharge coefficient and uncertainty for Red =3x10°
recommended in this table is not equal.

2 Ilpu B>0,67 pasHuna Mexay 3HaYeHUAMH KO3(hPHUIHEHTa pacxo/ia 1 HEONpeAeIeHHOCThIO st Red =3x10,
PEKOMEH/IOBAaHHOTO B IAaHHOH Tabimile, HEpaBHO3HAUHA.

2.1.3 Fabricated

2.1.3 H3roroBjieHHBIH YUACTOK
1 ()
ReD C Uncertainty %
Heonpenenennoctsb, %
104 0,963 2.5
6x10% 0,978 2
10° 0,980 1,5
1.5x10° 0,987 1
2x103 to 5x10°
ot 2x103 0 5%10° 0,982 !
5 6
5x10° to 3.2x10 0.995 1

ot 5x10° mo 3,2x10°
2.2 Size and B

2.2 Pazmep u f3
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SIZE
PA3BMEP B

“as cast” DN100 to DN800 0.3t0 0.75
"JIuroii" ot DN100 no DN800 ot 0,3 1o 0,75

M;‘;{Z;‘;:jfﬂ DN50 to DN350 0.4 t00.75
" ot DN50 no DN350 ot 0,4 1o 0,75

00padoTaHHBII
fabricated DN200 to DN1200 0.41t00.7
HM3roroBJieHHbIH ot DN200 no DN1200 ot 0,4 10 0,7

2.3 Temperature and pressure

2.3 TemnepaTypa U J1aBJI€HUE

Max.operating temperature and pressure limited by material and rating. Temperature from -200" to
850”.Pressure from -0.1Mpa to 70Mpa.

MakcuManbHas pa6011a5[ TEMIICpAaTypa MW HOaBJICHHUE 3aBUCAT OT MaTc€puala WU HOMHHAJIBbHBIX

xapakrepuctuk. Temneparypa ot -200°C no 8§50°C. laBnenue ot -0,1 MIla mo 70 MITa.
2.4 Relative pressure loss

2.4 OTHOCUTENbHAA [TOTEPS AABJICHUS

The relative pressure loss ,&, is the ratio of the pressure lose Ap"-Ap' to the differential pressure Ap,
given by

OTHOcHTeNnbHAS TOTEPs NaBICHUS & ONpenenseTcs Kak OTHOILIEHHe MoTepu naaBieHus Ap"-Ap'
nepenany AaBieHust Ap, 1 paccuuThIBaeTCs 1o hopmyiie

- _ Ap"-Apr _ =y A Ap"
g Ap L -

Figure 2—Pressure loss across a classical Venturi tube

Pucynok 2 — IloTteps AaBieHUs B KilaccHueckoi Tpyoke BeHTypu
-0

0, ‘ (60)
= %t

o0

8/




ckoo

Flow Control

3. Flow Measure System

3. PacxonomepHasn cucrema

3.1 Application Data
3.1 Jannbple 0 MpUMEHEHUHN

The customer must provide application parameters so that the appropriate Venturi tube may be
selected. CKOO has an extensive meter performance database of fluid properties which can be utilized

for sizing purposes.,

3aKka3zuuK JIOJDKEH COOOMUTh pabodne napameTphl, 9TOObI MOXXHO OBLIO IMTOJ00PATh MOIXOASIITYIO
Tpyoky Benrtypu. Kommamms CKOO Brnameer oOmmpHOH 0a30iff MaHHBIX O XapaKTEPHCTHKAx
M3MEPHUTEIBHBIX TPUOOPOB U CBOWCTBAX KUJKOCTEH, UTO MO3BOJISIET MPABUIIBHO TOJ00paTh pa3Mepshl.

CKOO can integrates Venturi tubes and differential pressure transmitters, taps, valves, and fittings,
greatly improving the measurement accuracy and reliability of the system.

Kommanns CKOO wMoxer komrmuiekToBaTh TpyOkum BeHTypu u  mpeoOpa3oBatenu
muddepeHmanbHOr0 MaBleHUH, OTOOPHHUKH, KJIamaHbl M (DUTUHTH, YTO 3HAYMATEIHHO IOBBIIIACT

TOYHOCTD U3MEPEHHI M HaJIe)KHOCTh CUCTEMBI.
3.2 Flow Calculations

3.2 Pacuer pacxona

(& i
L g2 |

qm——FLOW, kg/s C——Flow Constant

gqm——PACXO/, kr/c C Koncranra pacxona

€ Gas Expansion Factor B Beta Ratio

€ Koaddunuent pacimpenus raza B Koadpdunuent dera

d Pipe Inside Diameter,m Ap Differential Pressure (dp)

d ——BHyTpeHHwmit uamMeTp TpyOsI, M Ap Jludbdepennmanpaoe gasnenne (dp)

p——Flowing Density, kg/m3

p

IInoTHOCTE TTOTOKA, KI/M3

3.3 Application Sizing
3.3 BsI0Oop pazmepa ik KOHKPETHOTO MTPUMEHEHHUSI

Each Venturi tube is tailored to its specific application. Before manufacturing, every Venturi tube
will have a “sizing” completed according to the physical parameters of the application. The computer
generated sizing uses application data as a basis to predict the Venturi tube’s performance. Full scale Ap,
working flow range, expected accuracy, and predicted pressure loss are determined by the sizing
process.

Kaxnmas tpyOka BeHTypm onTHMu3MpoBaHa [Uisi KOHKPETHOrO BHIa mnpuMeHeHus. [lepen
W3TOTOBJIICHHEM Kakgass TpyOka BeHTypum moaBepraercss «KammOpOBKe» B COOTBETCTBHU C
GU3MUSCKIMH TapaMeTpaMd IpUMEHeHHs . B mporecce KOMITBIOTEPHOTO pacueTa pasmepa
UCTIONB3YIOTCSL JaHHBIE TO MPUMEHEHUIO IS IPOTHO3UPOBAHUS XapaKTepUCTUK TpyOku BeHTypn.
[Monmupiid quama3oH Ap, pabouuii Tnana3oH pacxoja, OXHIaeMasi TOYHOCTb U MTPOTHO3UpyeMas moTeps

JAaBJICHUA ONIPEACIIAIOTCA B MIPOLECCE pacucTa pasMepoOB.

3.4 Calibration
9/
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3.4 Kammubposka

The Flowmeter can be calibrated on the calibration device. Each flow meter should be calibrated,
and if higher accuracy is required, calibration must be performed. If calibration cannot be carried out,
simulation calibration should also be based on years of application experience. Independent test data
collected over the years can accurately simulate the Cf value of the instrument. If the measuring medium
is a compressible medium, to achieve high measurement accuracy, it is recommended to perform
physical calibration on the compressible medium.

KanubpoBky pacxogomMepa MOXHO BBIMOJHITE C IOMOIIBIO KaIHOPOBOYHOIO YCTpOICTBA.
Kaxnaprii pacxogoMep MOIUICKHUT KaauOpoOBKe, MPU HEOOXOAMMOCTH Oo0Jiee BBICOKOH TOYHOCTH
HEOOXO0JMMO TakKe MPOBECTH KaIMOPOBKY. B ciydae OTCYTCTBUST BO3MOXHOCTH IIPOBEICHUS
KaJTHOPOBKH HEOOXOIMMO BBIMOIHUTH MMUTAIMOHHYIO KATHOPOBKY, OMUPASsICh HA OMBIT MHOTOJICTHETO
npuMeHeHus. JlaHHBIE HE3aBHCHUMBIX HCIBITAHHUI, COOPAHHBIC B TEYCHHE MHOTHX JIET, MO3BOJISIOT
TO4YHO cMojnenupoBaTh 3HadeHue Cf mpubopa. Ecmu um3mepsiemas cpena mpeznctaBisier coOoi
C)KAMAEMYI0 Cpefy, TO UL 00eCIeUeHHsT BRICOKOH TOYHOCTH U3MEPEHHN PEKOMEHIYETCS IPOBOAUTH

($u3NYeCKyIo KaTHOPOBKY 110 CKUMAEeMOH cpejie.
3.5 Materials Of Construction
3.5 Marepuainbsl KOHCTPYKIUU

All materials used Venturi tube are certified. Materials furnished to CKOO include a certified
material test report (CMTR) from the original material manufacturer. The test reports include material
composition and applicable material grades. Upon request copies of the material test reports can be
supplied to our customers.

Ha Bce MaTepuaibl, HCIIONB3yeMBbIE IPH H3TOTOBICHUU TPYOKH BEeHTYpH, IMEIOTCS cepTH(OUKATEL.
Marepuanel, mocrtaBiasiemble st komnanun CKOO, wumeroT ceprudunupoBaHHBIA OT4ET 00
ucnbitanussx Marepuana (CMTR) or mpomsBomuTenss HCXOAHOTO Marepuana. B oTuerax 00
UCTIBITAaHMSIX YKA3bIBACTCS COCTAB MaTepHaa U MapKH MPUMEHIEMBIX MaTepruanoB. Komuu oTaeToB 00

HCIBITAaHUSX MaTEPHAJIOB MOTYT OBITh MPEIOCTABICHBI KIIMEHTAM IO 3aIpoCy.
3.6 Valve Manifolds
3.6 BentunbHble MAaHUDOIIBIBI

CKOO recommends a three valve or five valve manifold as part of a Integration Built-in Orifice
Plate flow measurement system. Manifolds allow for in-line transmitter calibrations, isolation of the
transmitter from the transmission lines, without depressurizing the line, and in-line purging of
transmission lines.

Komnanust CKOO pexoMeH/IyeT TPEeXBEHTUIIbHbINH WM MATUBEHTHIbHBIA MaHH(OJIb]] B KAUECTBE
YaCTH UHTETPUPOBAHHOU CHCTEMbI H3MEPEHHUS PACXO/la CO BCTPOCHHOM PacxoJ0MepHOi anadparMoi.
MaHudobapl  MMO3BOJISIOT  BBIIOIHATh KalMOpPOBKY mpeoOpasoBaTenss B MHOTOYHOM pPEXHUME,
M30JIMPOBaTh HpeoOpa3oBaTesb OT TPAHCHOPTHPYIOLIMX JMHUN 0e3 cOpoca AaBieHHs B JIMHUU U

OCYIIECTBIATH POIYBKY TPAHCTIOPTHPYIOIIUX JIMHUH B TIOTOYHOM PEXUME.
3.7 Secondary And Tertiary Instrumentation
3.7 BropuuHble U TPETUYHBIC TPHOOPHI

A differential pressure transmitter measures the differential pressure signal from the primary
element. Once the signal is measured, the transmitter generates an electronic signal that is then
interpreted by a flow monitor or other process control system. For compressible fluids, line pressure and
temperature measurements are generally required for accurate flow measurement. CKOO offers the
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following flow measurement instrumentation: differential pressure transmitters, flow computers, and
pressure and temperature sensors for mass flow measurement.

[IpeoOpazoBatens nuddepeHIuaNIbHOTO AaBIEHUS H3MEpseT CHUTHANI Tepernajaa JdaBlIeHHS,
MOCTYHAIOMIMIA OT IMEePBHYHOTO 3jeMeHTa. [lociie u3MepeHnst curHana npeodpa3oBaTeslb TeHEPUPYET
JNIEKTPOHHBIA CHTHAJN, KOTOPBI 3areM o00pa0aThlBaeTCs MOHHTOPOM pacxoja WIH JAPYToi
TEXHOJOTHIECKOH CHCTeMOW yrpaBiieHus. {11 TOYHOTO M3MEPEHUs pacxola C)KUMAaeMBIX KUAKOCTEH
00b1YHO TpeOyeTcst u3Mepenne namienusi u temreparypsl B juaun. Komnanus CKOO mpemiaraer
cieayrolme mpudopsl UTsl U3MEPEHHs pacxoja: mpeodpazoBatenu auddepeHnnaibHOTO TaBICHUS,
BBIYUCIIUTECIIN pacxXoa, a TaKKE€ MATYUKU OAaBJICHUA W TEMIICPATYPbl I HU3MEPCHUSA MaCCOBOTO

pacxoza.

4. Installation requirements

4. TpeOoBaHUA K yCTAHOBKE
4.1 General
4.1 OOwmue cBeneHus

This section provides recommendations for impulse tubing connections allowing the differential
pressure generated by the classical Venturi tube to be transmitted to the secondary device, normally a
Differential Pressure Transmitter. The connection methods are designed to minimize errors in the
pressure signal.

B naHHOM paszene NPHBEAEHBI PEKOMEHJAIMHU [0 MOACOSAMHEHHI0 HMITYJIBCHBIX TPYOOK,
MO3BOJISIIONINX TepeaBaTh Iepemnaj] NaBiIeHHs, CO3aBaeMblil KIaccHueckoil TpyOkoit Benrypu, Ha
BTODUYHOE YCTPOWCTBO, B KAauecTBE KOTOPOro OOBIYHO HCIONB3yeTcs Mpeobpa3oBarelib
nuddepenipansHoro aasieHus. CrnocoObl MOIKIIOYCHUS! CIPOEKTHPOBAHBI TaK, YTOOBI CBECTH K

MHHUMYMY [OTPELIHOCTH B CUTHAJIC IABJICHUSI.
4.2 Safety
4.2 Mepsl 6€30M1aCHOCTH

The differential pressure signal must be transmitted in a safe manner, within piping, tubing, or the
manifold block, to the secondary device. The fluid between the primary and secondary device must be
safely contained. Safe containment of the fluid requires strict adherence to the applicable standards and
codes, proper materials selection, including the gaskets, and acceptable fabrication methodology.

CurHan mepenaja IaBICHHS MOJDKEH IEpelaBaThCcs II0 TPYOOIPOBOLY, TPYOKEe I OIOKY
MaHH(OIBIA Ha BTOPHYHOE YCTPOHCTBO Oe3omacHbIM crocoboMm. Cpenma MexIy IEpBUYHBIM U
BTOPUYHBIM YCTPOWCTBOM JOJDKHA YICPKUBATHCA B 0Oe30macHbIX ycioBusx. s ©Oe3omacHOro
yIepKaHHUs KHUAKOCTH TpeOyeTrcs cTporoe coOnoaeHHe JEeHCTBYIOIIMX CTaHAApTOB M HOPM,
HaJJIeXKalHid BEIOOp MaTepralioB, BKIOYAs MPOKIAAKH, U MOAXOSIIas METOAUKA U3TOTOBICHUS.

WARNING! When installing the impulse lines in the high and low pressure taps, NEVER use
dissimilar metals as this can cause corrosion and the rupture of the impulse line and can cause serious
injury or death.

BHUMAHUE! ITpu ycTaHOBKE UMITYIBCHBIX JMHUI B OTOOPHUKAX BEICOKOT'O ¥ HU3KOTO JIaBIICHUS
HUKOT'JJIA He ucmons3yiiTe pasHOPOIHBIE METAILIBL, IIOCKOIBKY 3TO MOXET IPHBECTH K KOPPO3UH U
Pa3phIBY UMITYJIECHO JIMHHUU, YTO MOKET IIOBJICYb 32 CO00I Cephe3HbIe TPaBMBI HIIH JICTATHHBIA HCXOI.
*  Any person installing, inspecting, or maintaining a CKOO flowmeter should have an under

standing of piping configurations and systems under pressure.

+ Jlroboe mnMIIO, OCYIIECTBISIONICE YCTAaHOBKY, IMPOBEPKY MM TEXHHUYECKOE OOCIyKHBaHHE
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pacxomomepa CKOO, 10omKkHO HOHUMATH IPUHIMIIEI PAOOTHI TPYOOIIPOBOJHBIX CHCTEM M CHCTEM,
paboTarmuX MO/l 1aBJICHHEM.

*  The high and low pressure ports and/or optional instrumentation ports may be fitted with plastic
thread protector plugs. These must be removed prior to pressurizing the system. Failure to do so
may result in serious injury.

«  [lopTbl BEICOKOTO U HU3KOTO AABJICHUS W/IITH JOTOIHUTEIBHBIC IIOPTH [T IPHOOPOB MOTYT OBITH
OCHAIICHBI TUIACTUKOBBIMH 3ariIyIIKaMH IS 3allUTHl pe3bObl. VX HeoOXOoAMMO CHATH Iepen
HArHeTaHHEM JaBlicHUs B cucTeme. [IpeHeOpexeHue 3TUM TpeOOBAaHHEM MOXET MPHUBECTH K
CEepbE3HBIM TPAaBMaM.

*  Before adjusting or removing any meter, be certain the system has been depressurized completely.
Never attempt to remove a meter under pressure!

*  Ilepexn perynupoBKOif WIH CHATHEM JIO00T0 M3MEPUTEIHHOTO MpHOOpa HEOOXOIUMO yOeTUThCS,
4YTO JaBIEHHE B CHCTEME IOJHOCThIO cOpomeHo. Kareropuyecku 3amperuaercsi CHHUMAaTh
U3MEPUTEINb, HAXOMAIIUNCS O] TaBIeHHEM !

*  Be careful when lifting meters. Meters can cause serious injury if lifted incorrectly or dropped.

+  CoOnromaiiTe OCTOPOXKHOCTh TIPH HOABEME H3MEPHUTENBHBIX NpuOOpoB. [Ipu HempaBmIBLHOM
[OIbEME WM TTaJICHUU U3MEPUTEIH MOTYT HAHECTH CEPhE3HbIC TPABMBI.

*  Use only necessary and appropriate tools when working on a meter.

* Ilpu pabGoTte ¢ M3MEpPHUTEIbHBIM NPUOOPOM HCIOJIB3YHTE TOJNBKO HEOOXOAWMBIC M IOJXOASAIINE
HUHCTPYMEHTBHI.

*  Properly secure all connections before starting a system. Keep a safe and prudent distance away
from the meter during system start-up.

«  [lepex 3amyckoM CHCTEMBI HAJEC)KHO 3aKpEIUTE BCE COCAWHEHMs. Bo BpeMs 3amrycka CHCTEMBI
HEOOXOANMO HAXOJHUTHCS Ha OS30MaCHOM U TOCTATOYHOM PACCTOSIHUH OT H3MEPHTEIIS.

*  Meters used in oil & gas or flammable service require a ground wire connection to arrest any static
electricity discharge.

o Jlna u3MEpHUTENbHBIX MPHOOPOB, MCIOIB3YEMbIX B HE(TEra30BOH MPOMBIILICHHOCTH HIH MPH
paboTe C JIErKOBOCIUIAMEHSIOLIMMHUCS BEIIECTBAMHU, TpeOyeTcs MOIKIIYEHHE 3a3eMIISIONIEro

MPOBOJIA TS IPEIOTBPAIICHUS pa3psiia CTATHYECKOTO dIEKTPUIECTBA.
4.3 Unpacking
4.3 PacmakoBka

CKOQO tests and inspects all products during manufacture and before shipment. However, inspect
the meter and accessories at the time of unpacking to detect any damage that might have occurred during
shipment. If there is a question regarding the paperwork or the flowmeter, please contact your CKOO
representative.

Komnanus CKOO npoBoIUT UCHIBITaHUS U IIPOBEPKY BCEX U3ZEIUIl B IIpolecce NPOU3BOACTBA U
nepen orrpy3kod. Tem He MeHee, HEOOXOIMMO OCMOTPETh PAacXOAOMEP M IMPHHAUISKHOCTH MPHU
pacmakoBKe sl BBISBICHUS JIIOOBIX TOBPEKICHUH, KOTOPHIE MOTJIM BO3HHUKHYTH BO BpeMs
TpaHCIOPTHPOBKH. ECiii y Bac BO3HHKIIM BOIIPOCHI 10 IOKYMEHTALIMH HJIH PAacX0JIOMepy, 00paTuTech K
npeacraBurento komnanuu CKOO.

4.4 Orientation
4.4 Opuenranus

A flow label is placed on each flowmeter to show the direction of flow through the meter. The high

pressure tap is upstream. The low pressure tap is down- stream. This information is necessary when
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connecting the differential tranmitter.
Ha xaxmom pacxomomepe pasMmelieHa Tabiguuka C YKa3aHHEM HAaIpaBICHUS [OTOKA depes
pacxogomep. OTOOPHHUK BBICOKOTO MABJICHHS HAXOIMWTCS BBIIIE MO MOTOKY. OTOOPHHMK HH3KOTO
JaBJICHHsT HAXOJUTCS HIDKEe 1O MOTOKYy. JlaHHas wuHpOpManus HEoOXOmMMa IpU MOJKIOYCHUN

npeobpazoBarelrst TupPepeHINATEHOTO TaBICHHS.
4.5 Piping Specification
4.5 Cnenudukanuu TpyOOIpoBOIOB

The pipe, tubing, or manifold installed between the primary and secondary elements must comply
with national and local standards, regulations, and codes of practice. A process piping specification will
include the specification for the isolation valve (or block valve) closest to the primary element. The
specification for the piping or tubing between this isolation valve and the secondary device, including
any additional valves, may differ from the piping specification for the root (primary) isolation valves.
The smaller size and lower temperatures in the impulse lines often justify these differences.

TpyOsl, TpyOKM WM MaHU(ONBIBI, YCTAHOBICHHBIE MEXIy HEPBUYHBIMH U BTOPHYHBIMH
3IIEMEHTaMH, JOJKHBI COOTBETCTBOBATH HAIIMOHAILHBIM M MECTHBIM CTaHAapTaM, HOpMaM H IIPaBHIIaM.
Crnenu¢ukanuy TEXHOJIOTHYECKHX TPYOOIIPOBOIOB BKIIOUYAIOT CHEIH(UKAIMIO 3alIOPHOTO KiamaHa
(um  OMOKMPOBOYHOTO KJIAllaHa), PACIOJIOKEHHOTO OJIKEe BCEro K TEPBUYHOMY JJIEMEHTY.
Crnenn¢ukanuu TpyOOIPOBOAOB WM TPyO0 MEXKIy ATUM 3alOpHBIM KIAaHOM M BTOPHYHBIM
YCTPOMCTBOM, BKIIFOUYasl JIHOOBIC JOMOJHHUTEIBHBIC KJIAMaHbl, MOTYT OTIMYAThCS OT CHEHU(pHKAIIIA
TpyOOIIPOBOIOB ISt KOPHEBHIX (IIEPBUYHBIX ) 3aIIOPHBIX KIAIaHOB. MeHbIINE pa3Mepsl 1 0ojiee HU3K1e
TEMIIepPaTyphl B UMITYJIbCHBIX JIMHUAX YaCTO 00OCHOBBIBAIOT STH PA3IHMYMSL.

An approved hydrostatic test or pneumatic test may be required for piping systems to prove the
integrity of the pressure containing parts of the system.

Hdns  cucteM  TpyOONpPOBOIOB  MOMKET  IIOHAJOOHTHCS — MPOBENCHHE  YTBEPXKICHHOTO
THIPOCTATHIECKOTO UCTIBITAHUS WM ITHEBMATHIECKOTO UCTIBITAHUS IS IIOATBEPIKICHUS IIETTOCTHOCTH
9gacTel CHCTEMBI, HAXOSIIIIXCSI O] TABICHHEM.

The break (change) in piping specification between the process (primary) and the instrument
(secondary) side is normally at the process isolation valve (root valve) at its secondary connection end. If
flanged, then the specification break will occur at the mating face of the secondary side flange.

Touka cMeHBl TuTa TPyO MEXIy TEXHOJOTWYECKOH (MEepBHYHON) W NMPHOOPHOH (BTOPUUYHON)
CTOPOHOH OOBIYHO HAXOAWUTCS y TEXHOJIOTHYECKOTO 3alIOPHOTO KiIanmaHa (KOPHEBOTO KiIallaHa) Ha €ro
BTOPHYHOM COCOUHUTEIHHOM KOHIE. Ecimu TpyOompoBon (praHIEBBIH, TO TOYKa CMEHBEI THIIA TPYO

HAXOJUTCS HA COMPATaeMOM OBEPXHOCTH (h1aHIla BTOPUYHON CTOPOHBI.
4.6 Piping Requirements
4.6 TpeboBanus K TpyOOIPOBOAAM

4.6.1  When the upstream straight length used is equal to or longer than the value specified in columns
A of Table 1 for “zero additional uncertainty” and the downstream straight length is equal to or
longer than the value specified in Table 1, it is not necessary to increase the uncertainty in discharge
coefficient to take account of the effect of the particular installation.

4.6.1 B ciyyae, eciii JIHHA IPSMOTO YIacTKa Iepel] SIEMEHTOM paBHa WX MPEBHIIIaeT 3HAYCHHE,
YKa3aHHOE B CTONONE A Tabnump! 1 11t «HYJIEBOH TOMOTHUTEIFHON HEONPEACTICHHOCTIY, a [UINHA
IPSIMOTO YYacTKa ITOCTIE HIEMEHTA paBHA T MTPEBLIIIaeT 3HaUYCHHE, YKa3aHHOe B Tadmule 1, Her
HEOOXOAMMOCTH YBEIHYMBATh HEONPEAEIEHHOCTh KO3((UIMEHTa pacXoAa C y4eTOM BIUSHHS
KOHKPETHOM yCTaHOBKH.
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4.6.2  When the upstream straight length is shorter than the value corresponding to “zero additional
uncertainty” shown in columns A and either equal to or greater than the “0,5% additional
uncertainty” value shown in columns B of Table 1 for a given fitting, an additional relative
uncertainty.

4.6.2 Ilpm oTOM, ecinM JAJIMHA TIPSAMOTO YYacTKa IMeped DJIEMEHTOM MEHBIIE 3HA4YCHUS,
COOTBETCTBYIOIIETO «HYJIECBOH OMOIHUTEIHFHOM HEOPEAeIeHHOCTHY, YKa3aHHOU B cTOJIOIE A, U
paBHa wiIM OONBIIEe 3HAYCHUS «IOIONHUTENbHONW HeompeneneHHOcTH 0,5%», yka3aHHOrO B
ctonbue B tabmunpl 1 i ganHoro GuTHHTrA, TO HOOABISETCS AOMOJHUTEIbHAS OTHOCHTEIbHAS
HEOIPEIeIEHHOCTb.

Table 1—Required straight lengths for classical Venturi tubes

Tabnuma 1 — TpeOyemble mpsAMBbIC UITMHBI TSI KJIACCHUECKUX TPYOOK BeHTypu

Two or more 90°
bends in the same Full bore ball
Diameter Single 90° plane or different | Reducer 1,33D | Expander 0,67D | Reducer 3D to D | Expander 0,75D or vate valve
ratio p bgnd a planes * to D over a to D over a over a length of to D over a fligll onen
JlBa wmn Gozee | length of 2,3D | length of 2,5D 35D length of D yop
Ko3pduuue OauHAPHBI Moanonpoxonx
uT nmamerpa | if w3rm® 90° u3ruda nox Ilepexoanuk Pacmmmpurens IlepexoaHuk ot Pacmupurens noii mapoBoil
B a yriom 90° B or 1,33D 1o D ot 0,67D 1o D 3D g0 D no ot 0,75D no D KDAH M
O/IHO}i IJI0OCKOCTH | 1O JauHe 2,3D no ajauHe 2,5D aauHe 3,5 D no gauHe D 3ap BHaKA
MJIH B Pa3HBIX .
ILIOCKOCTSAX *
1 2 3 4 5 6 7 8
A Be AP Be AP Be A Be Ab Be A Be A Be
0.30 8 3 8 3 4 d 4 d 2.5 d 2.5 d 2.5 d
0.40 8 3 8 3 4 d 4 d 2.5 d 2.5 d 2.5 d
0.50 9 3 10 3 4 d 5 4 5.5 2.5 2.5 d 3.5 2.5
0.60 10 3 10 3 4 d 6 4 8.5 2.5 3.5 2.5 4.5 2.5
0.70 14 3 18 3 4 d 7 5 10.5 2.5 5.5 3.5 5.5 3.5
0.75 16 8 22 8 4 d 7 6 11.5 3.5 6.5 4.5 5.5 3.5

The minimum straight lengths required are the lengths between various fittings located upstream of the classical Venturi tube and the classical Venturi tube
itself. Straight lengths shall be measured from the downstream end of the curved portion of the nearest (or only) bend or the downstream end of the curved or
conical portion of the reducer or expander to the upstream pressure tapping plane of the classical Venturi tube.

MuHuManbHble TpeOyeMble JUIHHBL IIPSMBIX YYaCTKOB COOTBETCTBYIOT PACCTOSHHAM MEX/IY Pa3InuHbIMU (QUTHHraMH, PACIOIIOKCHHBIMHU NEPEe
KJIACCHYECKOii TpyOKoii BeHTypu, u camoii knaccuueckoit Tpyokoit Bertypu. IIpsiMbie y4acTKu TOSDKHBI H3MEPSITHCS OT KOHIIEBOW YacTH OvKkaiiero (Miiu
€IMHCTBEHHOI0) U3r1da HIDKE MO MOTOKY HIIM KOHLICBON YaCTH M30IHYTON WIIH KOHUYECKOH 4acTH HEepeXOHNKA HIIM PACIIUPUTEIISI HIXKE [0 OTOKY /10
IUIOCKOCTH 0TOOpA AaBJICHMS BBILIE 110 MOTOKY KIacCH4ecKoil TpyOku BeHrypu.

If temperature pockets or wells are installed upstream of the classical Venturi tube, they shall not exceed 0,13D in diameter and shall be located at least 4D
upstream of the upstream tapping plane of the Venturi tube.

Ecnu TepMokapMaHBl M TEPMOKOJIOAIBI YCTAHOBIICHBI IIepe]] Kilaccuueckoil TpyOokoit Benrypu, nx quamerp He pomken npesbimats 0,13D, a paccrosHue 10
IUIOCKOCTH 0TOOpa npob nepe TpyOkoit BeHTypu 10/KHO cocTaBiaTh He MeHee 4D.

For downstream straight lengths, fittings or other disturbances (as indicated in this Table) or densitometer pockets situated at least four throat diameters
downstream of the throat pressure tapping plane do not affect the accuracy of the measurement (see 4.6.1 and 4.6.2).

ﬂﬂﬂ HpﬂMBIX y‘-IaCTKOB HHUXKE 10 HOTOKy, (bHTI/IHI‘I/I HIn upyrne HpeHﬂTCTBHS{ (KaK yKa3aHo B ):[aHHOﬁ Ta6J'[I/ILIe) Wi KapMaHBI JUISL }:[eHCI/ITOMeTpa,
pacnonomeHHHe HE MCHEC YEM B ‘{eTBIpeX [[I/IaMeTan I‘OpJ'[OBI/IHBI TI0CJIC INIOCKOCTH 0T60pa JaBJICHUA B FOpHOBI/IHe, HE BJIMAIOT HA TOYHOCTh I/I3MepeHI/I5{ (CM.
4.6.114.62).

a The radius of curvature of the bend shall be greater than or equal to the pipe diameter.

a Pajuyc KpuBU3HBI U3rHba H0JDKEH OBITh OOJIBIIE MM PABEH IHAMETPY TPYObI.

b Column A for each fitting gives lengths corresponding to “zero additional uncertainty” values (see 4.6.1).

6 B crosbie A st Kaxa0ro GUTHHTA yKa3aHbl JUTHHBI, COOTBETCTBYIOIINE 3HAUCHHUAM «HYJICBOM JOMOIHUTEIBHOM HeompeaeieHHOCT» (cM. 4.6.1).

¢ Column B for each fitting gives lengths corresponding to “0,5% additional uncertainty” values (see 4.6.2).

B B cron6ue B s kakoro GpuruHra npuBeeHs! JUTMHBI, COOTBETCTBYIOIIHE 3HAYCHUSM «IOMOIHUTENbHOIT HeonpeaeneHnoctu 0,5 %o» (cm. 4.6.2).

d The straight length in Column A gives zero additional uncertainty; data are not available for shorter straight lengths which could be used to give the required
straight lengths for Column B.

r IpsiMoii ydacTok B cTobie A He JaeT JOIOIHUTEIBbHON HEOPE/IeICHHOCTH; JaHHBIE JUTs GoJiee KOPOTKHX MPSIMBIX y4aCTKOB, KOTOPbIE MOXKHO ObLIIO ObI
HCIIO0JIB30BATh JUISI IIOJTy4eHHs TpeOyeMBbIX MPSAMBIX YYaCTKOB Julsl cTosdia B, orcyTcTByioT.

e The majority of data for this table were collected with Venturi tubes with interconnected multiple tappings

1t Bosibliast 4acTh JaHHBIX JUIs 9TOW Ta0JIMIb! ObUIA IOJTyYEHA C IOMOLIBIO TPYOOK BEeHTYpH ¢ coe/IMHEHHBIME MEX/1y CO00H HECKOJIIBKHUMU OTOOPHUKAMH.

4.7 Tap Locations
4.7 PacnornoxeHne 0TOOPHUKOB

For piping in a horizontal plane, we recommend the taps be placed on the sides of the pipe in either
the three or the nine o’clock position. In vertical pipes, the tap locations are not significant.

IIpn mpokmagke TpyOOIpoBOAa B TOPH3OHTAIBHOW IJIOCKOCTH PEKOMEHIYETCS pa3Melarhb
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OTOOpPHUKM 10 OOKaM TpyObl B TIIOJIOKCHHH «TPH» WM «JEBSITh YacoB». B BepTHKaNbHBIX

TpyOOIpOBOIaX PACIOIOKEHNE OTOOPHUKOB HE NMEET 3HAUCHHUS.
4.8 Isolation (Block) Valves
4.8 3anopHsbie (OJIOKHUPOBOYHBIE) KIIATIAHBI

To provide best maintenance access of the impulse piping and secondary elements, it is
recommended that root block valves be installed immediately adjacent to the pressure taps of the
flowmeter. If liquid could fill the impulse lines, the root block valves should be arranged so as not to
impede fluid movement and proper settling and it may be necessary to install these valves on sloping
lines. When specifying root isolation valves, practical considerations include:

Jns oGecriedeHUs] HAWTYYIIero AOCTYIa I TEXHUIECKOTO 00CTy)KUBAaHHSI UMIYJIbCHBIX TPYO H
BTOPDUYHBIX ~ JJIEMEHTOB  PEKOMEHJIYeTCs  yCTaHAaBJIMBaTh KOPHEBbIE  3alOpHBbIE  KJIAIIaHbI
HETOCPEICTBEHHO Ps/IOM C OTOOPHUKAMHU AaBIEHHs pacxojomepa. ECii )KUIKOCTh MOXKET 3aIlONIHSITh
MMITYJIbCHBIE TPYOBI, TO KOPHEBBIE 3aMIOPHBIE KIATIaHbl JIOJDKHBI PACOIaraTbCsi TAKUM 00pa3oM, YToObI
HE MPEISITCTBOBATh IBIDKCHUIO JKUAKOCTH W €€ HaJIeKAIleMy OCENaHHIO, IOITOMY MOXKET
moTpeOOBaThCSl YCTAHOBKA ATHUX KIIANIAHOB HAa HAKIOHHBIX JHHUAX. [Ipn BEIOOpE KOPHEBBIX 3aIIOPHBIX
KJIAIaHOB CJIEIyeT YIUTHIBATh MPAKTHICCKHE MOMCHTHI:

*  The valve must be rated for the pipe operating pressure

*  Kyanan nomkeH ObITh paccunTaH Ha pabodee JaBICHHUE TPYOBI.

*  There must be a careful choice of both valve and packing, particularly in the case of dangerous or
corrosive fluids, and with gases such as oxygen

*  HeoOxomuMo TIaTenbHO MOAOHPATh KaK KIIANaH, TaK U YIUIOTHEHHE, 0COOSHHO B CiTydae pabOTHI C

OTIACHBIMH YT KOPPO3UOHHBIMHE KHIKOCTSIMH, & TAKKE C Ta3aMH, TAKHMH KaK KHCIOPO/I.

*  Valves must be chosen that do not affect the transmission of a pressure signal, particularly when
that signal is subject to any degree of fluctuation.

*  HeoOxommMo BEIOHpATH KIIAITaHbl, KOTOPBIC HE BIMSAIOT Ha Iepeady CUTHaIa JaBICHHs, 0COOCHHO
€CITH 9TOT CUTHAI TIOABEPKEH KOJICOAHUSIM JTIO00H CTETIeHH.

+  Ball valves and gate valves are recommended for this application. Globe style block valves are not
recommended for DP transmission lines.

e Jlnsg JaHHOTO IPUMEHEHUs PEKOMEHJIYeTCsl HCIIOJb30BaTh LIAPOBBIE KpPaHbl M 3aJBHUXKKH.
3amopHO-pPETYIHUPYIOIINE KIAaHbl He PEKOMEHAYIOTCS Uil NPUMEHEHHs B JHHUSIX Hepeladd

nepenaaa AaBJIeHHUsI.
4.9 Valve Manifolds
4.9 BeHTHIIbHBIC MAaHU(OIIBIBI

Valve manifolds are often installed to permit operating, calibrating and troubleshooting the
secondary device, without removing it. A typical valve manifold configuration is shown in Figure.

BenTribHbIC MAHH(OIIBIBI YACTO YCTAHABIMBAIOTCS VISl TOT'0, YTOOBI MOXKHO OBLIO OCYIIECTBIISTh
IKCILTYaTalHUIO0, KATHOPOBKY U MOUCK HEHCIIPABHOCTEH BTOPHYHOI'O YCTPOWCTBA, HE JEMOHTHUPYS €rO.

Tunosas koH(UTypanys BEHTIIFHOTO MaHU(OIbAA IOKAa3aHa Ha PHCYHKE.
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A 3-way Manifold Block mounted with a DP Transducer

3-X0/10B0ii BEHTWIBHBII 0JIOK ¢ YCTAHOBJEHHBIM Npeodpa3oBarteieM quddepeHnaIbLHOTO 1aBIEHUS

These manifolds are used:

Hcnonp3yrotest crenyroniie MaHuOIbIbL:

*  To isolate the secondary device from the impulse lines

¢ Jlns M30JSIUH BTOPHYHOTO YCTPOHCTBA OT UMITYJIBCHBIX TPYO

*  To open a path (bypass) between the high and low pressure sides of the secondary device.

o Jlna oTtkpeiTHa TyTH (Oaifrmaca) MEXIy CTOPOHAMH BBICOKOTO W HH3KOTO JaBIICHHS
BTOPUYHOTO YCTPONCTBA.
The secondary device zero (no flow signal) can be adjusted at operating pressure with one
block valve closed and the bypass valve(s) open.
HyneBoe 3HaueHHE BTOPUYHOTO YCTPOWCTBA (OTCYTCTBHE CHTHANa IIOTOKA) MOXKET OBITH
OTPETYJIMPOBAHO MPH pabodeM JaBICHUH, KOTa OJUH OJOKHPOBOYHBIN KIIAIIaH 3aKPHIT, a
OaifmacHbBIN KJIanaH OTKPHIT.

*  To drain or vent the secondary device and/or the impulse piping to atmosphere.

Jlna cimBa mium cOpoca BTOPUYHOTO YCTPOWCTBA W/HIIM HMITYJIBCHOTO TPyOOIpOBOIA B
atMmocdepy.

A 5 way manifold can be used to provide connection of the secondary device to a “dead weight” or
other reference calibrator to enable “in situ” calibration of the differential pressure device. Manufactured
valve manifolds may reduce cost and save space by integrating the required valves and connections into
one assembly. Valve manifolds must be installed in the orientation specified by the manufacturer to
avoid possible errors caused by trapped pockets of gas or liquid in the body.

5-BeHTWJIBHBII MaHH(OIBI MOXKET HCIIOIb30BATHCS IS TOJKITIOYCHUS] BTOPHYIHOTO YCTPOHCTBA K
«Oammacty»  WIM  JOPYyroMy  OTaJOHHOMY  KanuOpaTopy Ui KalHOpOBKH  YCTPOWCTBA
nuddepeHIHanbHOTO IaBICHUS «HA MECTE YCTAHOBKHY». M3rOTOBJICHHBIC BEHTHJIHHBIC KOJUICKTOPHI
MO3BOJISIIOT CHU3UTh CTOMMOCTh U COKOHOMHUTH MECTO 3a CUCT 00beIMHECHHUS HEOOXOJUMBIX KIIAITAHOB U
COCIIMHEHHUI B OAMH y3el. BeHTuibHble MaHU(OIBIBI JODKHBI YCTAHABIMBATHCS B COOTBETCTBUH C
OpHCHTAIKEH, YKa3aHHO! IPOU3BOIUTEIICM, JUIS IPEIOTBPAIICHHS BO3MOXKHBIX OIMHOOK, CBI3aHHBIX C
3ajiepiKaHUeM Ta3a WK )KUIKOCTH B KOPITyce.

Insulation
N3onamusa

Some hot or very cold lines require thermal insulation for personnel protection. It may also be
necessary to insulate and “heat trace” the impulse lines to avoid freezing or unintended condensation.
The amount of heat used must avoid the undesired vaporizing of liquids in liquid filled lines, or the
prevention of condensation with condensable vapors. Bundling the impulse lines together so that the
impulse lines will be at approximately the same temperature is preferred. Having the DP transmitter in a
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temperature control Instrument Housing is good practice for accurate metering in an environment
exposed to large temperature variations such as an offshore platform or a desert site.

JJ11 HEKOTOPBIX TMHUIA C TOpSYCH WM OYSHb XOJIOJHOM cpelloil TpeOyeTcsl TeTUION3O0ISAIHS s
3aIINTH TepcoHana. Takke MOXKET MOTPeOOBATHCS H3OJLILUS U «CITyTHUKOBBIH 000TPEBY MMITYITbCHBIX
JMUHUR U1 TIPeNOTBpAaIlEHHsI 3aMep3aHHs WIH HelpeTHaMepeHHOH KoHmeHcarmu. KomdecTBo
UCIIOJIB3yEMOr0 TeIlIa JOJDKHO HCKIIOUaTh HEKENaTeIbHOEC HCIapeHHe >KUAKOCTeH B JIHHUX,
3allOJJHEHHBIX JKUIKOCTBIO, WM MNPEIOTBpAIlaTh KOHACHCAUUIO KOHICHCUPYIOUNIMXCS IapoB.
HpeHHO‘lTI/ITeHLHO COCIMHATh HUMITYJILCHBIC JIMHUUW BMECTC JId TOAACPKAHUA B HUX IPUMEPHO
OJIMHAKOBOHW TeMmepaTypsl. i TOYHOTO U3MEPEHUs B Cpeie, MOABEPKEHHOM OOJIBIINM KOJIeOaHUsIM
TeMIlepaTypbl, HalpuMep, Ha MOPCKO# uaTrdopMe WM B MCTBIHHONH MECTHOCTH, Npeobpa3oBarelib

TuQpepeHIaTbHOrO JaBICHHS CIIeYeT MOMEIaTh B MPUOOPHBIN KOPIYC C KOHTPOJIEM TeMIepaTyphl.
Differential Pressure Measurement
N3mepenue nepenaa AaBleHUs

With current technology the differential pressure is normally measured with a differential pressure
transmitter. These transmitters may simply record the differential pressure and provide a 4-20mA signal
to a flow computer or to DCS system.

ITo COBPECMCHHBIM TCXHOJIOTHUAM M€penaj AdaBJICHUSA 0OBIYHO HU3MEPACTCA C MNOMOILIBIO
npeobpazoBarenst  JuQQepeHNanbHOr0 JaBleHUsA. Takue mpeoOdpa3oBaTeld MOTYT MPOCTO
PErUCTpUpOBaTh Nepenaj AaBileHus U oAasarh curnai 4-20 MA Ha BbruuciauTenb pacxoga wiu B PCY.

Note: It is absolutely essential that the DP transducer is ranged for the specific flowmeter.
Each meter will produce a range of differential pressure and the transducer must cover that
range. The DP transducer must also be selected for the operating pressure and temperature of the
metering application. It is also necessary that the DP transducer will cover the lower range of the
DP produced accurately. DP transducers are notoriously inaccurate at the bottom end of the
range. For flow ranges over 10:1, stacking transmitters is recommended. Stacking transmitters is
a system with two transmitters where one measures the low DPs and the other measures the high
DPs.

IIpnmeyanue: OyeHb Ba:KHO, YTOOBI IpeodpasoBaTeib AU PepeHINATBHOr0 JaBaeHUs ObLT
paccYUTaH Ha KOHKpeTHbIH pacxogoMep. Kaxablii u3MepuTens co3gaeT onpejeieHHbI
AUANa3oH Iepenaja AaBJeHMs, U Npeodpa3oBaTe/b A0JKEH OXBATBHIBATH 3TOT JAHANA30H.
IIpeod6pa3oBarens TupepeHIHAIHLHOTO JABJIEHHS TAKKe J0JLKeH ObITh MOJ00paH € y4eTOM
pa6ouero 1aBJjieHHsI U TEMIIEPATYPbl H3MEPHTEIBLHOr0 ycTpoiicTBa. Tak:ke HE00X0TUMO, YTOOBI
npeodpasoBarejb AupdepeHINAILHOr0 AaBJEHUS TOYHO OXBATHIBAJ HMKHUH JUANA30H
co31aBaeMoro mepemnajga aaBjieHusi. M3BecTHo, 4To mpeodpa3oBareinu aupepeHIHATLHOTO
AaBJIeHUs] HeJOCTATOYHO TOYHBI B HUKHel yacTH auana3oHa. /lias nuana3oHoB pacxoaa GoJee
10:1 pexomeHnayeTcsi BMecTe 00beAMHATH Npeodpa3oBarean. O0bennHeHne Mpeodpa3oBareJiei -
3TO0 CHCTEMa ¢ JABYMs Npeodpa3oBaTe/isiIMM, OJUH U3 KOTOPBLIX H3MepsieT HM3KHe 3HAYEeHHs

nepenaja JaBJaeHHsl, a APYIoii - BLICOKHE.
Temperature And Pressure Measurement
W3mepenne TemrepaTypsl U JaBICHNSA

In the flow measurement calculation for all DP devices, it is necessary to include the temperature
and pressure measured upstream of the meter. For accurate temperature measurement for orifice
metering,(which are very susceptible to upstream disturbances from items such as thermowells), it has
been necessary to install the thermowell downstream and make a correction to the upstream condition.
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In the case of flowmeter, which are always calibrated and have very little influence by upstream
disturbances, the thermowell can be located upstream of the plate and the meter calibrated with the
thermowell in position. Not all users measure the temperature via a thermowell, and for stable
temperature conditions there has been an increasing tendency to install a thermocouple or temperature
probe on the outside of the upstream piping and cover it with insulation.

Ilpu pacuere u3MepeHHs pacxola s BceX YCTPOUCTB auddepeHInarbHOro AaBIeHUs
HEOOXOIMMO yUYHMTHIBATH TEMIIEPATYPY U [IABICHUE, H3MEPEHHBIC mepej u3MeputeneM. i TOUHOro
M3MEPECHUS TEMIIEpaTyphl IO PAaCXOJOMEPHBIM MpuOOpaM (KOTOpbIE O4YEHb YYBCTBUTEIBHBI K
BO3JICHCTBUIO TaKHX (PaKTOPOB, KaK TEPMOKapMaHbl), HEOOXOIMMO YCTAaHOBUTh TEPMOKapMaHbl HHXKE
IO ITOTOKY ¥ CKOPPEKTUPOBATH YCIIOBUS C Y4E€TOM BO3ACHCTBHS (haKTOPOB BBIILIE 110 HOTOKY. B ciyyae ¢
pacxooMepaMu, KOTOpbIe BCerja MoJBEepraloTcs KaluOpOBKEe W OYEHb Majlo IIOJIBEP)KEHbI BIMSHUIO
BO3MYIICHHH IEpejl pPacxoj0MepoM, TePMOKapMaH MOXXHO pa3MecTUTh mepea auadparmoi, a
pacxooMep OTKalnuOpoBaTh C YCTaHOBJIEGHHBIM TepMOKapMaHoM. He Bce mosb3oBaTeNd M3MEPSIOT
TEeMIIepaTypy ¢ MOMOIINBI0 TEPMOKApMaHa, a JJisi CTAOMJIBbHBIX TEMIIEPATYPHBIX YCIOBHH BCE dYalle
YCTaHABIUBAIOT TEPMOMAPY WM AATYMK TEMIICPATyPhl HA BHEIIHEH CTOPOHE Mepes TpyOonpoBOIOM U

TOKPBIBAIOT €TI0 HU30JISAIUCH.

18/



6. Model Template

6. Il1adJ10H MoaeIn

ckoo

Flow Control

Basic codf} VCT
OCHOBHOM KO,
0 Standard Orifice
CrannmapTHas pacxogoMepHas quadparma
M Built-in Orifice
BcrpanBaemast pacxogomepHas nuadparma
Restriction Orifice
-R
OrpanuuuTenbHas auadparma
Throttling element type -T Quarter-edged Orifice
UYetblpexrpanHas quadparma
Tun apoccenbHOro . -
Eccentric Orifice
JNIeMeHTa -F
OkcreHTpuueckas quadparma
Standard Ventury
-V
CrangapTtaas TpyOka Bentypu
N Standard Nozzle
CTaHgapTHOE COILIO
Long Radius Nozzle
-LN
DIIHIICHOE COILIO
Welding
-P
CBapka
Process connection -H Clamping Flange
[pmwkumHOH QuaHen
TexHomoruueckoe -
Slip-on Flange
coeIMHEHNE -S N
[Tnockuit Guanen
Welding Flange
-W .
ITpuBapHoii ¢raner
Integrated type (with matched flange/gasket/fastener---match with -S/-W)
T BerpanBaemsiii THIT (C COEIMHUTENBHBIM (IIaHIIEM/TIPOKIIAAKON/KPETIEIKOM
--- COBMECTHM ¢ -S/-W)
Integrated type (no matched flange/gasket/fastener---match with -S/-W)
Z BerpaunBaemsiii T (6€3 cOeTMHUTENHHOTO (IIaHIa/TPOKIAIKH/Kperexa ---
COBMECTHM ¢ -S/-W)
w Integrated type (match with -P/-H)
Structure type BcerpauBaemsiii T (coBMectuM ¢ -P/-H)
Tun KOHCTPYKIMH Separate type (with matched flange/gasket/fastener---match with -S/-W)
S Pa3nenbHBIN THIT (C COSTUHUTENBHBIM (DITaHIIEM/TTPOKIAAKON/KPEesKoM ---
coBMecTUM ¢ -S/-W)
Separate type (no matched flange/gasket/fastener---match with -S/-W)
X PazgensHbI THI (0€3 COCTMHUTENHHOTO (DIIaHIa/ IPOKITATIKH/KpEemexKa ---
coBMecTUM ¢ -S/-W)
F Separate type (match with -P/-H)
PasnenbHblii THI (coBMecTHM ¢ -P/-H)
00 DNI5 0C DN65 08 DN200
. 0A | DN20 03 DN8O0 - —
e ONIS.DN2000 | 01| DN25 04 | DNI100 80| DN2000
P 0B__| DN40 05| DN125
02 DNS50 06 DNI150
Pipe & Flange Orifice Plate Tap
Tpy6a u dnaner Pacxonomepuas OTOOpHUK
Material qradparma
Marepuain Q SS304 Q SS304 Q SS304
L SS321 L SS321 L SS321
A SS316 A SS316 A SS316
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C 20# C 20# C 20#
G 20G G 20G G 20G
D Q235 D Q235 D Q235
B 15CrMoG B 15CrMoG B 15CrMoG
E 1Cr5Mo E 1Cr5Mo E 1Cr5SMo
F 16Mn F 16Mn F 16Mn
\Y 12Cr1MoV \Y 12Cr1MoV \Y 12Cr1MoV
\ SS316+WC \ SS316+WC \ SS316+WC
H HC-276 H HC-276 H HC-276
P PTFE P PTFE P PTFE
[IT®D [IT®D [T®D
Special Special Special
S . S . |S N
CrenuanbHbIA CrenuanbHbIA CnenuanbHbIA
0 No flange(With -P option)
be3 dnanna (¢ Bapuantom -P)
Flange standard 1 HG/T 20592
Cranaapt i (rianna 2 HG/T 20615
3 GB/T 9115
4 JB/T 81
5 ASME B 16.5
Rectangular flange
6 o
[psimoyronpHbIH (uaHel
7 ASME B 16.36
8 ASME B 16.47
9 HG20623-2009
10 Other type
Jpyroi Tun
A 0.25MPa F 4.0MPa M 3001b
0,25 MIla 4,0 MIla 300 dyHTOB
B 0.6MPa G 6.3MPa 6001b
0,6 MIla 6,3 MIla 600 dynaTOB
C 1.0MPa H 10MPa P 9001b
Pressure 1,0 MIla 10 MIla 900 dyHTOB
JlaBrienue D 1.6MPa K 25MPa Q 15001b
1,6 MIla 25 MIla 1500 dyHTOB
E 2.5MPa L 1501b R 25001b
2,5 MIla 150 dpyHTOB 2500 ¢byHTOB
S Other
[Ipouee
o | Noflange 2 RJ 4 | FF
Flange surface bes puanna
[ToBepxHOCTH (hr1aHIa ! RF 3 MF > 1G
Other
6
[Ipouee
Tap number A 1 B 2 C 3
Howmep oTbopHuka D 4
1 1/2" NPT 4 SW-014 7 BW-014
Pressure tap 2 3/4" NPT 5 SW-®18 8 BW-018
OTOOpHUK aBIEHUS 3 2” Flanged ) 6 SW-023 9 BW-323
2> dmaHIEeBbII
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7. Troubleshooting

7. YcTrpaHeHHe HEHCIIPABHOCTEH

If the meter is installed correctly, there should be no reason for periodic maintenance or
recalibration. In extreme process conditions, periodically inspect the Venturi for any significant physical
damage. Calibrate and maintain secondary and tertiary instrumentation according to the manufacturer’s
instructions.

Ecnu u3MepuTensHbli NpuOOp yCTAaHOBJICH NPAaBUIIBHO, HET HEOOXOIMMOCTH B MEPUOANYECKOM
TEXHUYECKOM OOCIY)XKMBAHHUHU MM TOBTOPHOH KanuOpoBke. B skcTpeMaibHBIX pabOYMX YCIOBHSIX
MEPUOMICCKU MPOBEPSNTe TPYOKY BeHTYpH Ha HaIM4KMe 3HAYUTEIBHBIX (PU3MUYCCKUX MOBPEIKICHHM.
KamnubpoBky U TexHHYecKoe OOCTy>KMBaHWE BTOPUYHBIX M TPETUYHBIX NPHOOPOB HEOOXOIUMO
[IPOBOJIUTH B COOTBETCTBUHU C HHCTPYKIIMSAMHU TPOU3BOIUTEIS.

During troubleshooting, make a preliminary assessment of the symptoms of the problem and
consult the following chart:

[Ipu ycTpaneHHH HEUCIIPaBHOCTEH MIPOBEIUTE MIPEIBAPUTEIBHYIO OIICHKY MPU3HAKOB MTPOOIEMBI H

03HaKOMBTECH CO CIIeAYIONIel TabnuIen:

SYMPTOM | AREA POSSIBLE PROBLEM / SOLUTION
[MPU3HAK MECTO BO3MOXHAS ITPOBJIEMA / PELIEHUE
OBHAPYX
EHUS
No signal (0 Transmitter | No power to transmitter.
mA) [IpeoOpazoB | OTcyTCcTBYeT MUTaHKHE Ha Mpeodpa3oBarede.
Curnan aTelb
orcyrctByeT | Transmitter | Transmitter not wired correctly. Perform continuity check on wiring.
(0MmA) IIpeobpazoB | [IpeobOpazoBaTenb MOAKIIOUEH HEMPABIWIBHO. [I[poBephTe IETOCTHOCTH
aTenb OPOBOJIKH.
Negative Transmitter | Transmitter wires are reversed.
signal (<0 IIpeobOpazoB | [IpoBoaa mpeoOpazoBaTens MepenyTaHbl.
mA) aTelnb
Orpunarensx
BIil CUTHAI
(<0 MA)
Low signal Orifice Orifice installed backwards, with gauge lines attached as marked. In this case,
(<4 mA) Huadparma | the high pressure tap would be sensing a lower pressure than the low pressure
Huzkwii tap. This negative DP would force the signal below 4 mA.
YpOBEHB [uadparma ycraHOBJICHA 32I0M Harepes, a JMHUN U3MEPUTEIBHOTO

curHana (<4
MA)

YCTPOKCTBA MOJICOEIMHEHBI B COOTBETCTBHH C MAPKUPOBKOW. B maHHOM ciyuae
OTOOPHUK BBICOKOTO JIaBIICHHsI OyJIeT BOCIIPUHUMATH OoJiee HU3KOE JaBJICHUE,
4yeM OTOOPHUK HU3KOTO JaBiieHus. Takoe oTpuIaTeIbHOE 3HAUSHHE Mepernaa
JIABJICHUS TIPUBEJIET K TOMY, UTO CHTHaI OyeT Huxke 4 MA.

Gauge lines

Gauge lines are reversed. Transmitter sees more pressure on low side than high

Jluann side. Check “H” and “L” marks on Orifice and transmitter.

u3MepuTens | JIMHUM U3MEPHUTENEHOTO YCTPOUCTBA IeperyTansl. [IpeoOpa3oBarens BUIUT

HOTO Oouibliiee TaBIICHHE HA HU3KOH CTOPOHE, YeM Ha BHICOKOH. [IpoBepbTe OTMETKH

ycrporictBa | «H» u «L» Ha pacxomomepHoii quadparme u npeodbpazoparede.

Transmitter | Transmitter is malfunctioning. Some transmitters will send a specified mA

IIpeoOpazoB | signal when a malfunction occurs. This can be set to low values, such as 3.8 mA,

aTelb or high values, such as 20.1 mA.
HewncnpaBHocTh peoOpazoBareis. HekoToprie mpeodpasoBarenu Ipu
BO3HHKHOBEHUH HEHCIIPaBHOCTH MOCBUTAIOT 3aJaHHBIA curHal MA. Takoit
CUT'HaJ MOKHO HACTPOMUTb Ha HU3KME 3HA4YEHUs, Hanpumep 3,8 MA, unu Ha
BbIcOKHE, Harpumep 20,1 MA.

Zero signal (4 | Orifice Meter has been damaged. Remove meter and visually inspect.

21/




Flow Control

mA) Huapparma | M3MepuTenbHOE yCTPOHCTBO NOBpExaeHO. CHUMHTE H3MEPHUTEIBFHOE
Hynesoit YCTPOMCTBO U MPOBEIUTE BU3YaIbHBIN OCMOTP.
curHan (4 Orifice No Orifice plate in pipeline. Check other system locations to verify flow through
MA) Huadparma | the meter. The meter could be under pressure but still have no flow.
B Tpy0OomnpoBoze oTcyTCTBYeT pacxojomepHas auadparma. [Iposepbre apyrue
MecTa CHCTEMBI, YTOOBI yOSTUTHCSL B HATMIHHU IIOTOKA Yepe3 H3MEPHUTEIb.
W3mepurenb MOXKET HAXOAUTHCS 10 IABJICHHEM, HO IIPU 3TOM He NPOIYCKaTh
HOTOK.
Manifold Manifold / gauge lines closed or blocked. Ensure valves and lines are open. If
Komnexrop | fluid is safe, open vent valves on transmitter to verify pressure in the gauge lines.
Manudosb] / TMHUN H3MEPUTEIILHOTO YCTPOMCTBA 3aKPBITHI MU
3a0JIOKHPOBaHBL. Y 0eanuTech, YTO KIIAaHbl U JIMHAU OTKPHITEL. Ecim cpena
Oe3omacHa, OTKpoiiTe cCOpOCHBIE KIIanaHbl Ha peodpas3oBarene, YTOObI
HPOBEPUTH JIABJICHUE B JIMHUIX H3MEPHUTEIbHOIO YCTPOHCTBA.
Zero signal (4 | Transmitter | Transmitter is in check mode. Some transmitters allow for system checks by
mA) IIpeobpazor | forcing the signal to 4 or 20 mA. Vent low side of transmitter to ensure the signal
Hynesoii aTelb responds to pressure changes.
curHai (4 [IpeoOpazoBarens HAXOAUTCS B PEKUME MPOBEPKU. B HEKOTOPHIX
MA) npeoOpa3oBaTelIX MPeayCMOTPEHA BO3ZMOKHOCTD IIPOBEPKH CHCTEMEI ITyTEM
IIPUHYIUTENbHON Noauu curHana Ha 4 unu 20 MA. Beinyctute Bo3ayx U3
HIDKHEH 9acTd Ipeodpa3oBaTelist, YTo0Bl YOSIUTHCS, 9YTO CUTHAI pearupyeT Ha
U3MEHCHHE JIABJICHUSI.
Wrong signal | Orifice Process conditions do not match actual conditions. Contact CKOO or your sales
—high or low | [lmadparma | representative to recalculate using the correct process conditions.
Henpaswuinba TexHoIOTHYECKIE YCIOBHS HE COOTBETCTBYIOT (hakTHdeckuM. OOparutech B
BI cUrHaI — komnanuo CKOO uiu k cBoeMy TOProBoMy IPEACTaBUTENIO AJIs IIPOBENCHUS
BBICOKHIA HITH mepepacueTa ¢ UCIOIb30BaHUEM KOPPEKTHBIX TEXHOJIOTHUECKHIX YCIOBHH.
HU3KUH Orifice Wrong meter. Verify serial numbers on meters to ensure correct specifications.
Juagpparma | Sometimes two meters are interchanged. Remember each Orifice has a unique

flow coefficient.

HenpaswuibHblii u3mepurens IIpoBepbTe cepuiiHble HOMEPa Ha H3MEPHUTEIIAX,
9TOOBI yOeIUTHCS B IPABUIIBHOCTH TEXHHUYECKUX XapakTepUCTHK. VIHorma nBa
U3MEPHUTENS MEHSIOT MeX Ty co00ii. [ToMHuTE, YTO Kaxkmas auadparma numeer
cOOCTBEHHBIH K0 GHUIMEHT pacxoa.

Gauge lines
JIvann
U3MEpHUTEINb
HOTO
yCTpoHcTBa

Foreign material trapped in gauge lines. Dirt and sediment can settle into the
gauge lines. If the fluid is safe, vent the gauge lines and inspect for spurts of
solids, gasses, or liquids (whichever should not be there). If the fluid is not safe,
open the center manifold valve for several minutes under high DP. Close the
valve and compare the signal level to before. In a horizontal, liquid application,
install the meter with the taps on the sides of the pipe (3 or 9 o’clock) For a
horizontal, gas application, install at top or sides of the pipe (12,3, or 9 o’clock).
[NocToponHne MaTepuabl 3aCTPSIIN B IMHUSIX H3MEPHTEIHHOIO YCTPOHUCTBA.
I'psi3b M OTIIOKEHUSI MOTYT CKAIUIMBATBCA B TMHUAX U3MEPHTEIBHOTO
ycrpoiictBa. Eciu pabouast cpena 6e3onacHa, BBIIOTHUTE COPOC U3 JIMHUI
MaHOMETpa U IPOBEPbTE UX HA HAJINYME BEIOPOCOB TBEPABIX YaCTHUL], TA30B HJIH
XKHUOKOCTEH (BCero, 4To He JOJDKHO TaM HaxoauThes). Ecmu cpena He sBnsercs
0e30macHOMN, OTKPOWTE KIIanaH HEeHTPaITbHOT0 MaHU]OIIb/1a Ha HECKOJIBKO
MHHYT IO BEICOKMM AX((EepeHINANEHOM JaBICHIEM. 3aKpONTe KilanaH u
CpaBHHUTE YPOBEHb CUTHAJIA C IpeabIIyuM. [Ipn ycTaHOBKE B TOPH30HTAIBHOM
HOJIOXKESHUH JUIS )KUJKUX CPEe]l CIeyeT yCTaHABIUBATh 3MEPUTENbHBIH TprOOp
¢ 0TOOpHHKaMH 110 60KaM TPyOBI (B MOJIOXKEHUH «3» Wiu «9 gacoy). [Ipu
YCTaHOBKE B TOPU30HTAIFHOM MOJIOKEHUH JUIS Ta30BBIX CPeJl CIeayeT
yCTaHaBIMBATh U3MEPUTEIbHBII IPHOODP B BEpPXHEH YacTH MK 10 OOKaM TpyOsI
(B mostoskeHUU «12», «3» i «9 yacoBy).

Flow
computer
Brruncaure
JIb pacxojia

Flow calculations are in error. Use loop calibrator and apply 4,12, and 20 mA to
computer / system. Each of these points should correlate with the Orifice sizing
information.

[TorpemrHOCTH B pacueTax pacxoja. Mcrnosb3yiiTe kKanndparop 2JIeKTPHYSCKUX
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CUTHAJIOB U MTOJIaliTe Ha KOMIbloTep/cuctemMy Tok 4, 12 u 20 MA. Kaxxaas u3
9THX TOYEK JIOJHKHA COOTHOCHTBCS ¢ MH(OopMaIueit o pasMepax auapparmeol.

Flow
computer
Brruncaure
Jb pacxoja

mA signal is read incorrectly. Apply a known current to the loop and read the
raw signal in the computer. Most computers allow the user to see the mA signal
directly.

CurHan MA cuuThIBaeTcs HeBepHO. [lomaiite M3BECTHEI TOK HA KOHTYpP U
cunTaiTe HeoOpabOTaHHBIH CUTHAJ B KOMITbIOTEpe. boIbIIMHCTBO
KOMITBIOTCPOB IMO3BOJIAIOT MOJIB30BATCII0 BUAETH CUTHAJI MA HaIlpsaMylo.

Signal too
high
Curnan
CITUIIIKOM
BBICOKHM

Orifice
Huagparma

Partially full pipe (liquids only). A partially full pipe will cause the meter to read
too high. This can happen even in pressurized systems.

Tpy0a 3anoiaHeHa YaCTHYHO (TOIBKO AJISI KUIAKOCTEH). YacTHIHOE 3al0THEHHE
TpyOBI IPUBENET K TOMY, YTO IIOKa3aHHS H3MEPHUTEIS OyIyT CIUIIKOM
BBICOKUMH. DTO MOJKET IPOM30MTH J]aXKe B CUCTEMax I10]1 IaBJICHUEM.

On horizontal pipes: If the fluid is safe, opena pressure tap on the top of the
pipe. Air release will indicate partially full pipe.

Ha ropuzonranbabeix TpyOax: Ecnu pabouas cpena 6e3onacHa, OTKpOHTe
OTOOPHUK JIaBJICHUS B BepXHEiH dacTH TpyOsl. Brimyck Bo3ayxa Oynet
CBHUIETEIHCTBOBATH O YACTUYHOM 3aIIOIHCHUU TPYOBI.

On vertical pipes: Up flow will guarantee a full pipe. Down flow is difficult
to diagnose if the pipe is full.

Ha BeptukanpHBIX TpyOax: Bocxonsmuii MOTOK onpenesieTcs Ipu
3amoJHeHHOH TpyOe. HucXomsmmuii moToK TPy IHO OMPEAEIHUTh MIPH
3ar0JHEHHOM TpyOe.

Orifice
Huagparma

Foreign object lodged in meter. This will increase the restriction of the meter and
raise the DP. Remove the meter and visually inspect.

B u3mepurene 3acTpsil IOCTOPOHHUM NpeaMeT. DTO NPUBOJUT K yBEIUUYEHUIO
OTpaHMYCHUS B U3MEPUTENIE U MOBHILICHHIO Tiepernaa AaBieHus. CHUMHUTE
HU3MEPUTENb U OCMOTPHTE €TO.

Gauge lines

Leak on low pressure gauge line. Perform a leak check from the meter to the

Jluann transmitter.

U3MEpHUTENb | YTeUKa B IMHHH U3MEPHUTENEHOTO YCTPOUCTBA HU3KOTO NaBICHIS. BrmoaHuTe

HOTO HPOBEPKY I'€PMETUYHOCTH JIMHUK OT U3MEPUTENIS A0 Ipeodpa3oBarels.

yCTpOHCTBa

Transmitter | Leak on low pressure vent valve. Perform a leak check on valve.

IIpeoOpazor | YTeuka B COPOCHOM KJIalaHe HU3KOTO AaBJICHUS. BEITOTHUTE TPOBEPKY

aTenb repMETHYHOCTH KJIanaHa.

Transmitter | Zero point has shifted positively. This will cause errors more pronounced at the

IIpeoOpazoB | low end of the transmitter range. Verify by closing the manifold side valves and

aTelb opening the center valve. The reading should go to zero (4 mA). Recalibrate if
necessary.
Touka HyJIS CIBHHYTA B TIOJIOKUTEIBHYIO CTOPOHY. DTO MPUBEIET K
HOTPEITHOCTSM, 00JIee BRIpa)KeHHBIM Ha HU3KOM KOHIIE THAITa30Ha
npeobpazosareis. [IpoBeprTe, 3aKphIB OOKOBBIC KIallaHBl MAHU(OIbIa U
OTKPBIB LICHTPAJIBHBIN KiamaH. IlokazaHus TOIDKHBI CMECTUTBCS K HyMIO (4 MA).
[Ipu HEOOXOIMMOCTH BBIIOJIHUTE OBTOPHYIO KaJTHOPOBKY.

Transmitter | DP span is set too low. Use pressure calibrator or handheld communicator to

IIpeobOpazos | verify span point.

aTenb Jnamna3oH nepernaja JaBJieHUs yCTAHOBJICH CIMIIKOM HU3KO. Mcronb3yiite
KanuOpaTop NaBJICHHS WK PYYHOH KOMMYHUKATOP IJIS IIPOBEPKH TOUKU
JIMAIa30Ha.

Transmitter | Both the transmitter and flow computer are set to take the square root of the

/ flow signal. The signal will be correct at 20 mA. The positive error will increase

computer dramatically as the signal decreases from 20 mA. Use a loop calibrator to check

IIpeobpazor | 12 mA point.

aTenb U npeobpa3oBareiib, U BEIYUCIUTENb PAcX0/ia HACTPOCHBI Ha U3BJICUCHNE

/ KBa/IpATHOTO KOpHS U3 curHana. Curaan OyaeT npaBuibHeIM rpu 20 MA.

Beruncnure | [TonoxxurenbHas MOrPELIHOCTh OyIET PE3KO BO3pacTaTh IO Mepe yMEHbLICHHS

7b pacxona | curHama ot 20 MA. JIyst mpoBepKu Touku 12 MA Hcmosnp3yiTe Kaaudparop
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KOHTYypa.
Flow 4 mA set to minimum flow. Our calculations assume that 4 mA will be equal to
computer zero flow. Sometimes 4 mA is set to equal the minimum flow on the sizing page.
Beraucnure | This error will be zero at maximum flow and increase as the flow decreases. The
16 pacxona | amount of error will depend on the zero offset.

Curnan 4 MA HacTpoeH Ha MUHUMAaNBHBINA pacxo. [1o Hamum pacueram npu 4
MA Oynet HyneBo# pacxon. MHorna 3HaueHe 4 MA yCTaHABIMBAETCS PABHBIM
MHHAMAIBFHOMY PacXo/y Ha CTPAHHUIIC ONpeaeicHus pa3mepoB. JJannas
MOTPEITHOCTE OyIeT paBHA HYIIIO IIPH MAaKCHMAIIEHOM pacxoje u Oyner
YBEIHYUBATHCS IO MEPE YMEHBIIICHUS pacxoja. Benuuuna morpeniHocty oyaer
3aBUCETH OT CMEIICHHS HYJIA.

Signal too Orifice Orifice is installed backwards. Look for a flow direction arrow in the handle,"+"

low Huacdparma | is the upstream side. If no mark, the flow direction can be determined by the

Curaan direction of chamfering. The square sharp edge is the upstream side. With a

CIIMIITKOM meter measuring backward flow, the DP signal will be approximately 30% too

HU3KHHA low.

Huadparma ycranosieHa 3ajoM Hanepea. Haiiiute cTpeiky HanpaBiIeHUs
MIOTOKA Ha PYKOSTKE, «-+» - 3TO CTOPOHA BOCXOASAMIETO IMOTOKA. [Ipy oTcyTCTBUM
CTPEIIKH HANPABJICHHE IIOTOKA MOYKHO ONPE/ICIHTh 10 HAMIPABJICHHIO (DACKH.
KBagpaTHsIif oCTpBhIil Kpail - 3TO CTOPOHA BOCXOSIIETO MoToKa. [Ipu
HCIIOJIb30BAHUH U3MEPHUTEIS, H3MEPSIIOUIEro 00paTHBIA OTOK, CHTHAT
nepenaja aasjaeHus 0yaet npumepHo Ha 30 % Hioke.

Orifice Flow is going in the opposite direction from what was expected. The assumption

Huadparma | of flow direction is sometimes wrong. Verify with other system readings. With a
meter measuring backward flow, the DP signal will be approximately 30% too
low.
[ToToKk UAeT B MPOTUBOIMOJIOKHOM HAIIPABICHUU OT 0XKHIAEMOTO.
[IpenmonoxxeHus 0 HaIIpaBICHUH TOTOKA HHOTa OMIHOOYHEL. CBEpHTECH C
JPYTUMU TIOKa3aHUSAMU CUCTEeMBI. [Ipy HCTIOIB30BaHIH U3MEPHUTEIIS,
U3MEPSIONIEro 00OpaTHEIA MOTOK, CHTHAJ Mepenaa JaBlIeHus OyaeT IpUMepHO
Ha 30 % Huxe.

Manifold Manifold is cross-vented. The center valve must be closed. To test, close the two

Komnekrop | side valves and watch the transmitter signal. If the signal goes to zero (4 ma), the

center valve is not closed completely.

Mann¢oms uMeeT CKBO3HOH cOpoc. LIeHTpapHbIi KnanaH Heo0X0AuMo
3aKpBITh. It MPOBEpKH 3aKpoiiTe Ba OOKOBBIX KJIaNaHa U OHAOIIoaiTe 3a
CUTHAJIOM mpeoOpasoBaTensa. Ecnu curnan ymaner 10 Hyis (4 MA), 3Ha4uT,
[ICHTPAJIBHBIN KJIAIaH 3aKPHIT HE MOTHOCTBIO.

Gauge lines

Leak on high pressure gauge line. Perform a leak check from the meter to the

Jluann transmitter.

HU3MCPUTEIIb VTeuka B TMHUU HU3MCPUTEIILHOTO yCTpOﬁCTBa BBICOKOTI'O IAaBJICHUA.

HOr'o Brinonnute IMMPOBEPKY I'CPMETUYHOCTH JIMHUU OT UBMEPUTEIIA N0

ycTpolcTBa | mpeoOpas3oBarelsl.

Transmitter | Leak on high pressure vent valve. Perform a leak check on valve.

IIpeoOpazor | YTeuka B COPOCHOM KJIallaHEe BHICOKOTO IaBJICHHS. BEIMOIHNTE IPOBEPKY

aTens TepPMETHYHOCTH KJIaNaHa.

Transmitter | Zero point has shifted negatively. This will cause errors more pronounced at the

IIpeoOpazoB | low end of the transmitter range. Verify by closing the manifold side valves and

aTelb opening the center valve. The reading should go to zero (4 mA). Recalibrate if
necessary.
Touka HyJd CABUHYTA B OTPULATEIbHYIO CTOPOHY. DTO IIPUBEAET K
HOTPEIIHOCTAM, 00Jiee BRIpaKeHHBIM Ha HI3KOM KOHIIE Anara3oHa
npeobpasosarens. [IpoBepsTe, 3aKpbIB OOKOBBIE KJIAaaHBl MAaHU(OIBIA U
OTKPBIB ICHTPAJIBbHBIN KiamaH. IlokazaHus TOIDKHBI CMECTUTHCS K HyMIO (4 MA).
[Ipu HE0OXOIMMOCTH BBIIOJIHUTE MOBTOPHYIO KAJTHOPOBKY.

Transmitter | DP span is set too high. Use pressure calibrator or handheld communicator to

IIpeobpazoB | verify span point.

aTenb JluamasoH nepenaja JiaBjeHus] yCTAHOBJIEH CIHUILIKOM BbICOKO. Mcrosbp3yiite
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KanuOpaTop NaBJICHUS WM PYYHOH KOMMYHUKATOP IJISl IIPOBEPKH TOUKU
Juarna3oHa.

Transmitter | Neither the transmitter nor flow computer is set to take the square root of the
/ flow signal. The signal will be correct at 20 mA. The negative error will increase
computer dramatically as the signal decreases from 20 mA. Use a loop calibrator to check
Pacxogomep | 12 mA point.
/ Hu npeobpazoBatesib, HU BEIYMCINTENb PACX0/a HE HACTPOCHBI HA U3BJICUYEHHE
Boeruncnure | kBajpaTHOTO KOpHS M3 curHana. CurHan OyaeT npaBuiIbHBIM mpH 20 MA.
76 pacxoga | OTtpunarenbHas MOTPEITHOCTH OYAET Pe3KO BO3PACTaTh IO MEPE YMEHBIICHHS
curHaia ot 20 MA. Jlns mpoBepku TOUYKH 12 MA ucTonb3yiTe KamudpaTop
KOHTYpa.
Unsteady Orifice Partially full pipe occurring (liquids only). Periods with a partially full pipe will
signal Huadparma | cause erratic readings. See above for details.
Heycroiiuus 3amonHeHUe TPYOB! MPOUCXOJUT YACTHYHO (TONBKO JUIs )KuAKocTel). [lepronsr
Bl CHTHAI C YaCTUYHBIM 3aI0JHCHUEM TPYOBI IPUBEIYT K HECTAOMIHHBIM MOKA3aHUSIM.
[ToapOOHOCTH CM. BBIIIIE.
Transmitter | Power supply not supplying enough power to create signal. Check power
IIpeobOpasor | specifications for transmitter.
aTeyb DeKkTponHuTaHue He 00eCIIEYNBACT TOCTATOYHON MOITHOCTH JUISL CO3IaHMUS
curana. [IpoBepbTe TEXHUUESCKHE XapAKTEPUCTUKH UTAHU IpeoOpa3oBaTels.
Slow Transmitter | Dampening.
response time | [IpeoOpa3or | 3aTyxaHue.
Mennennoe aTelb
BpeMs
OTKJIMKA
Sudden Orifice Foreign object lodged in meter. This will increase the restriction of the meter and
change in Huadparma | raise the DP. Remove the meter and visually inspect.
readings B u3mepurerne 3acTpsul IOCTOPOHHUIA IPEAMET. DTO MPUBOAUT K YBEIHUCHHIO
BHesamnnble OIpaHMYCHHUS B U3MEPUTEIIE U HOBBILCHUIO Iiepenasia qapieHus. CHUMuTe
W3MEHEHUs B U3MEpUTEIb K OCMOTPHTE €ro.
MOKA3aHUAX Gauge lines | Leaks have started.

Jluann
U3MEPUTEINh
HOT'O
YCTpOMCTBa

ITosiBuiuch yTeuku.
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